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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Office of the Director

In fiscal year 197'4 the following significant events directly affected
the Institute's program and administrative activities:

--the National Institute on Aging was established;

--in recognition of the need for more research,
counseling, and information collection and

dissemination on the Sudden Infant Death
Syndrome, Congress passed Tublic Law 93-270.

The National Institute of Child Health and
Human Development has been designated the

lead agency in the implementation of this Act;

--continued restrictions on employment com-
pounded by requirements to reduce average
grades ;

--significant increases in dollars ($32,483,000),
primarily for Population Research and Child
Health Research;

--establishment of a career development training
program for NICHD employees who are presently
in dead-ended positions.
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Budget

The FY 74 operating level for the Institute increased substantially from
last year due to an increased appropriation to $124.9 million and the release
of $19 million in FY 73 impounded funds. This increase resulted in expansion f
as indicated below, in all the mechanisms of research support and in all the

program areas of the Institute.

NICHD - Comparison by Mechanisms
(dollars in thousands)

1973 1974

Research Grants $62,150 $83,476
Fellowships 3,066 6,048
Training Grants 6,905 11,017
Intramural, Laboratory &

Clinical Research 10,264 11,317
Research & Development

Contracts 18,996 20,737
Research Management and

Program Services 5,881 6,603
Management Fund 4,155 4,702

Total 111,417 143,900

Increase

$+21,326
+2 , 982

44,112

+1,053

+1,741

+722
+547

+32,483

NICHD - Comparison by Programs
(dollars in thousands)

Population
Child Health
Perinatal Biology &

Infant Mortality
Growth and Development
Mental Retardation
Aging
Other
Management Fund
General Research
Support Grants

Total

$39,905
53,225

(16,212)
(17,774)
(19,239)
12,680

4,155

1,452

111,417

$51,187
68,038

(23,174)
(23,561)

(21,303)
17,023

4,702

2,950
143,900

$+11,282
+14,813

(+6,962)
(+5,787)
(+2,064)
+4,343

+547

+1^498
+32,483
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s taffing

At the beginning of the fiscal year the Institute developed a staffing plan

based on a ceiling of 525 positions. During the year this was reduced to 514

and then restored to 523. The following table compares the staffing patterns

of FY 73 and 74:

Actual 6/30/73 6/30/74 Estimate
Full-time Other Non--ceil ing* Full-time Other Non--ceiling*

OD 48 12 8 41 9 2

OSD 315 32 127 330 29 165

PS 68 9 3 65 9 3

EP 38 8 2 36 8 1

CPR 36 1 1 36 1

EB 16 4 5 15 4 4

Total 521 66 146 523 60 175

•^Includes Visiting Fellows, Guest Workers, Guest Scipntists, ACCESS, Junior

Fellows, Management Interns, Stay-in-School.

Grade De-escalation

Three years ago the Federal Government initiated a program to reduce and

control the average grade of its employees. The Institute met its average

grade target last year and anticipates no problem in doing the same for FY 74.

Average NICHD Grade Targets

June 30, 1971 9.0773*

June 30, 1972 8.8080*

June 30, 1973 8.0703

June 30, 1974 8.1947

*Excludes summer employment - summer employment included at NIH level for .

these years
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Legislation

On April 22, 1974, the President signed into law the Sudden Infant Death
Syndrome Act (Public Law 93-270) concerning research, counseling, and infor-
mation collection and dissemination related to SIDS. While not specifically
authorizing funds for these purposes, PL 93-270 amends the PHS Act to include
SIDS as part of the Institute's research mandate and requires the Secretary
to report to four Congressional Committees the estimated NIH expenditures
for NIH research efforts on SIDS.

In May of 1974 the President signed into law S. 775 establishing a National
Institute on Aging within the NIH to study the aging process and the health
problems of the aged. This law adds sections 461 through 466 to the PHS Act
establishing the NIA for the conduct and support of biomedical, social, and
behavioral research and training related to the aging process and the diseases
and other special problems and needs of the aged. The Secretary is specifically
directed to establish a National Advisory Council on Aging, to carry out public
information and education programs relating to aging, and to develop a plan
to promote and coordinate aging research.

Equal Employment Opportunity

During FY 74 the NICHD staff has been involved in the initiation of two
especially significant projects. One has been the preparation of a training
program designed for individuals who are dead-ended in, or desire to change,
their present classification series. The training program will operate in

accordance with policies established by the NIH Merit Program and the NIH
Upward Mobility Training Agreement and will function as a supplement to help
identify, train and place qualifying employees for the purpose of fostering
their career development. The plan currently calls for three individuals to

enter the program annually. The losing office will hire a permanent, full-
time replacement while the trainee embarks on a training assignment carefully
selected to meet the needs of the Institute and the aptitude, interests and
background of the trainee.

The EEO Committee and management officials have also been working to establish
an EEO Committee at the Gerontology Research Center to provide an effective
advisory body for those employees geographically isolated from the main NIH
campus. The formation of such a committee is also expected to strengthen
existing NICHD efforts in the area of equal employment opportunity, especially
as it relates to planning and implementing an appropriate affirmative action
plan. Specifically, the GRC EEO Committee will act as an advisory body to the
Institute Director, through the NICHD EEO Committee, and will assist in the
identification and solution of areas of concern within GRC.

Manpower Management

In accordance with the NIH Manpower Management Program, the Office of
Administrative Management staff conducted or participated in four management
surveys in FY 1974. Approximately 114 full-time permanent positions were
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reviewed. The Office of Management Policy, NIH, conducted a Functional
Review of the Program Statistics and Analysis Branch; the survey's conclusions
and recommendations will be analyzed and, where pertinent, will be implemented
in FY 1975,

Office of Research Reporting

FY 74 saw major changes in this office resulting primarily from a DHEW public
affairs cutback and reorganization. These changes included the renaming of
the Office of Public Information as the Office of Research Reporting (ORR),
the transfer of the one professional position located at the Gerontology
Research Center from NICHD to the Office of the Director of NIH, and the
transfer of "public affairs" activities from ORR to the Office of the Associate
Director for Communications, NIH. At the end of FY 73, the Scientific Publica-
tions Section was abolished and a position was created for a scientific
publications officer.

The largest single project undertaken this year has been the creation and
distribution of three publications in a nationwide public education campaign
designed to decrease the incidence of mongolism. Other activities included
the answering of approximately 8,000 public inquiries and the distribution of
over 100,000 publications, the answering of 180 Congressional and Presidential
inquiries, participating in the preparation of materials for the Congressional
appropriations hearing, the conducting of a series of very successful popula-
tion seminars for science writers, and health education projects relating to
the Sudden Infant Death Syndrome, the first three days of life, low birth
weight, and the menopause.

Office of Program Planning and Evaluation

The mission of this office is to develop the information needed for the
planning and formulation of the Institute's major goals and the means for
appraising the progress toward these objectives. In FY 74, OPPE has been
involved in the following activities: preparing reports in reply to congres-
sional, departmental and interagency inquiries; keeping Institute personnel
informed about pertinent legislation; participating as part of the team effort
in the fight against the Sudden Infant Death Syndrome; working in the area
of pharmacological research concerned with the effects of medications on fetal
health; participating in the development of plans for a clinical research unit
in reproductive research and perinatal biology; preparing a report on a research
conference in the area of man-made environment and child development; and

maintaining liaison with agencies whose missions are complementary to, or

supportive of, that of the Institute.
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Office of the Associate Director for Epidemiology and Biometry

In the past year the research and consultation activities of this office have

been somewhat hampered, both quantitatively and qualitatively, by the lack of

adequate staffing. The progress of such activities in the two branches

(described below) has, nevertheless, been very good. The list of accomplish-
ments for FY 74 includes the preparation of twenty current and future

publications, serving as project officers on a number of contracts, conducting
several projects, and giving talks before various professional and university >

groups. In addition, the Associate Director sat on four committees outside 'l

of NICHD, presented three talks and was appointed a Johns Hopkins University
Centenial Scholar. <

Epidemiology Branch

This branch performs epidemiologic studies in areas related to the mission of

the Institute and provides epidemiologic consultations to scientists in both
the intra- and extramural programs. FY 74 has seen a concentration on the

etiology of and prevention of prematurity and infant mortality. In addition,

a considerable amount of staff time has been spent on a variety of "non-project"
activities. A full accounting of all activities can be found in the body of

the Annual Report .

Biometry Branch

The activities of this branch in FY 74 have been divided primarily among three ^

areas. One of these areas has been to function as a national data center for '"

studies concerning the risks associated with amniocentesis and the use of
phototherapy as a treatment for bilirubinemia. The second such area has been
to condi'.ct research and, as an extension of this research, to initiate
contracts. Such research projects have included planning longitudinal studies
for the Gerontology Research Center, studying the affects of oral contraceptives,
preparing a monograph comparing the curettage and suction methods of abortion,
monitoring a variety of diagnoses in the newborn, and publishing in the fields
of congenital malformations, the Sudden Infant Death Syndrome, and birth weight.
The third area of concentration has been statistical consultation to profes-
sional personnel in the Institute involved in a wide variety of research
projects

.

(I

'4
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office of the Associate Director of Program Services

This past year there was a significant increase in the workload of this Office
accompanied by a reduction of six full-time permanent postions distributed
between the two component branches--Program Statistics and Analysis, and
Grants and Contracts Management (both described below).

The Conference Assistant Position was abolished and the functions divided
between the conference program sponsors and the Administrative Officer. The
Committee Management Assistant continued to provide services to the nine
advisory committees of the Institute. The National Advisory Council held
three meetings in FY 74 with only eight appointed members of a total authorized
membership of fourteen.

Grants and Contracts

During FY 74 the Institute supported approximately 1,732 research grants,
training grants, fellowships, new research training fellowships, research
career awards, research career development awards, and research contracts

for approximately $118.4 million (including released funds impounded in

FY 73).

Summary of Institute Supported Projects
(7o of total FY 74 committed)

Category

Research grants
Training grants
Fellowships
New research training

fellowships
Research career & research

career development awards
Contracts

The analysis in the body of the Annual Report gives an accounting of the

number of projects funded and the amount of funding for each category, a

comparison with FY 73, and the system used to assign funding priorities.

Program Statistics and Analysis Branch

Activities in the Program Analysis Section for FY 74 remained unchanged in

content but expanded in quantity. Basically these activities included the
assignment of NICHD applications to the various programs within the Institute,
the classification of grants, and the preparation of numerous reports, both
recurring and requested.

The Statistical Analysis Section participated in the advanced planning and
preliminary work for the contemplated switchover to machine input drawn from
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the Division of Research Grants IMPAC system. In addition, the section
remained responsible for preparing no lest. than thirteen different recurring
reports and for furnishing information to Congress, other institutes and the
Ford Foundation.

The major emphasis of the Infonnation Systems Section has been on the planning,
designing and programming for input linkage between the IMPAC system and the
PSAB machine data systme. This is in addition to improving the master file
update system and handling the computer aspects of, and the publication prepara-
tion for, several publications.

Center for Population Research, Office of the Director

Organized six years age and consisting of four branches (described below),
the CPR is currently operating under a stringent personnel ceiling that has
become even more critical in FY 74. Regardless, a high level of quality
activities has been maintained as evidenced by the following accomplishments:
production of a monthly bibliographic journal dealing with biomedical research
in the population field, six publications based upon Institute sponsored
conferences and workshops, fourteen lectures presented by staff, fourteen
published articles written by staff, eight honors received by staff, occasional
monographs published as individual books on a non-periodic basis, an annual
report evaluating current federal research efforts with recommendations, an
annual updating of its section of the Inventory of Federal Population Research ,

and staff provision to coordinate population research activities among various
federal agencies.

Behavioral Science Branch

The research activities supported by this branch investigated the ways in

which individuals are motivated to reduce family size and the interrelation-
ships between population size, growth, and distribution and economic, social,
and psychological factors. These activities take into account individual,
familial, institutional, and social processes of great complexity and make
use of a multi-disciplinary approach consisting of sociology, psychology,
economics, anthropology, medicine, and statistics.

In FY 74 the particular areas of focus examined the determinants of and
regulation of fertility, and the consequences of population growth and change
as a guide to the formulation of public policy. Toward the achievement of

these goals there were sixty-two active contracts (twenty-one of which were
extensions of projects negotiated in previous years) studying the socio-
economic correlates of fertility; migration, social mobility and residence
patterns; the sex roles and socio-psychological correlates oc fertility; the

demographic and attitudinal factors affecting family formation; the conse-
quences of population growth; the possible development of population policies;
and fertility, abortion, illegitimacy and family planning.
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Contraceptive Development Branch

The mission of this branch is to develop an array of safe, effective and
reversible methods of contraception for both men and women. The wide range
of research activities from clinical trials of drugs and devices to chemical
modifications of existing drugs to fundamental research in the reproductive
systems of both sexes—has been supported through 128 contracts.

Trends of the past year have shifted toward the development of new drugs and
new contraceptive measures for men. Funds for these purposes have been
channeled into two broad areas of endeavor—directed fundamental (biomedical)
research and product development. Projects under study in the former area
are the detection of ovulation, the ovum and oviduct, the cervix, the
pituitary-ovary-corpus luteum system, the prostoglandins, the male reproductive
processes, and the mechanism of hormone action. Projects falling into the
latter program area include new drug development and testing, drug delivery
systems, male and female sterilization techniques, and male and female clinical
studies. In addition, the branch is supplying the scientific community with
hormone samples produced through research contracts.

Population and Reproduction Grants Branch

This branch provides support for fundamental biological and chemical research
and training in biomedical disciplines dealing with the determinants and
consequences of population phenomena. Funds are used to support Population
Research Centers, Program Project Grants, the annual meeting of the directors
of the PRCs, the Research Career Program, fellowship programs, training programs,
staff, sjnnposia, and workshops.

The scope of PRGB supported biomedical and behavioral-socail research is so
large and so broad that it would be futile to try tocapsulize it in so short
a summary. The interested reader is therefore directed to the body of th
Annual Report for a meaningful review.

Fertility Regulating Methods Evaluation Branch

Despite a serious shortage of professional personnel, the following programs
have been pursued in FY 74: the continuation of the Walnut Creek Contraceptive
Drug Study with emphasis on the clinical effects; a study of the relationship
between oral contraceptive use and breast cancer and cervical dysplasia; a
study of the relationship between oral contraceptive use and thrombosis and
thromboembolism; the characterization of the biochemical aspects of hyper-
tension among users of oral contraceptives and Premarin therapy; the metabolism
of and the metabolic effects of oral contraceptive steroids; the assimilation
of information on the possible long-term medical consequences of vasectomy;
and a survey of the nutritive health status of oral contraceptive users.
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Office of the Associate Director for Extramural Programs

The extramural area consists of four brances each of which, for the first

time this past year, has had its own budget for direct operations. This
change has been so successful that all of the Program Directors encourage the

Institute to extend this concept to grants and contracts.

During FY 74 the Institute research review committees met a total of ten

times and concentrated on program projects and center grants. The NICHHD
Council has reviewed in depth all of the Extramural Programs and has encouraged
the expansion of research support bearing on the Sudden Infant Death Syndrome
and the aging processes. Council has also revised its scientific review
provision within NICHD so as to require a full scientific evaluation of

program projects and centers during the fourth year of a five-year award

rather than every third year.

Growth and Development Branch

As has been the case in past years, this branch has supported approximately

257o of the NICHD research grants during FY 74. An area of high priority this

year has been studies relating to adolescence. All members of the staff
have been involved in this endeavor and three conferences have been held, but
expenditures remain modest. Other research activities supported include
mechanisms of biological growth; immunological and pharmocological studies of

development; developmental behavioral biology; learning and cognitive develop-
ment; human communication, personality, and social development; nutrition; and

physical growth. A^dditional activities included a major publication, a renewal
of research training activities and three scientific conferences.

Perinatal Birth and Infant Mortality Branch

The mission of this branch is to support and promote a coordinated program of

research and training which will increase the understanding and development
of knowledge as it relates to pregnancy and maternal health, embryonic develop-
ment, fetal growth, and infant well-being through the first year of life.

PBIM administers approximately 2VL of the Institute's extramural activities
and consists of four broad program areas. The Pregnancy and Maternal Health

Program supports a wide variety of studies pertaining to the physiological
factors which influence the gravida state during the antepartum, intrapartum,
and puerperium. Specific areas of accomplishment this past year have included,
but are not limited to, the influence of estrogen and progestrone, the origin
of X-cells and the hormonal stimulation of the onset of labor.

The Developmental Biology Program supports research investigating the
developmental aspects of prenatal and neonatal health problems. The subject
areas involved cover a wide spectrum including the serum folate, polypeptide
chain termination, and the level of arylsulfatase associated with matachromatic
leukodystrophy.

The Fetal Health and Development Program is concerned with basic problems
related to development at the tissue and organ levels. Specific areas of

A-10



investigation this year included studying the dependency of fetal growth and

development on an adequate oxygen supply, the interrelationship between
nutritional and genetic factors during pregnancy and development, chromosomal
aspects of myeloproliferative disorders, and D-trisomy mosaicism and neurolog-
ical defects.

The Infant Survival and Well Being Program supports research investigating the

postnatal period from birth to one year of age. Areas of special interest
included low birth weight and death in newborns associated with faulty adapta-

tion to the extrauterine environment.

Additional activities of this branch for FY 74 included seven workshops and

conferences, twelve publications, and a continuation of the Institute's efforts
to expand the Sudden Infant Death Syndrome program.

Adult Development and Aging Branch

The mission of this branch is to support research into the biological, medical,
and behavioral aspects of aging. The branch sponsors, in conjunction with the

Veterans Administration, a series of yearly meetings to coordinate certain
longitudinal studies on aging. Also, NICHD has the authority to initiate
center grants to institution for the purpose of expanding and improving research
programs concerning the aging processes.

A list of research activities supported in Fy 74 includes the following topics:

organismic models of aging, aging of rapidly dividing diploid cells, endocrine
changes with aging, connective tissue aging, immunological changes with aging,

neurological changes with aging, cognitive changes with aging, societal aspects

of aging, other biological aspects of aging, and disease and psychologically
oriented research.

Mental Retardation

This branch is assigned the task of developing and supporting research aimed
at the prevention and amelioration of mental retardation. The 247 discrete
projects supported in FY 74 covered virtually every known dimension of mental

retardation research. The development of the Mental Retardation Research
Center program represents a potentially unique resource for multidisciplinary
and collaborative research between biomedical and behavioral scientists in an

attempt to accomplish the branch mission. More than six hundred investigators

from a broad range of basic, clinical and applied sciences are involved in

this effort. These centers have been well served by the Institute's develop-

ment of innovative policies of fiscal support.

Additional support has been directed toward the following target areas:

lowering the incidence of mental retardation associated with genetic and

inborn metabolic errors; gathering evidence concerning the effectiveness of

early intervention for improving the development of the retarded child;
investigating the possible relationship between malnutrition and impaired
growth and intellectual development; working to develop alternatives to the

present system of residential care in the US; attempting to effect behavior
modification in the home setting; gathering data on the relationship between
maternal behavior and the fostering of optimal development; and mounting a

broad research attack in all related areas.
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Office of the Scientific Director

This office consists of seven branches and laboratories and the Gerontology
Research Center, and constitutes the Intramural Program of NICHD. Research
accomplishments (summarized below and detailed in the body of the Annual Report )

have continued to emanate from the fields of aging, reproduction, and maternal
and child health. New facilities are in various stages of being planned,
designed, and constructed with the purpose of fostering these research programs.

In FY 74, 117 visiting scientists worked in Institute laboratories in addition
to the 332 budgeted and 58 "other" positions participating in the intramural
research programs.

Developmental Immunology Branch

The center of focus for this branch in FY 74 has been a series of studies
involving Haemophilus influenzae type b. These studies included the immuno-
genicity and protective effect of the capsular polysaccharides of the virus,
the heteroimmunogenicity of cross-reacting bacteria to the virus, and the
structural basis fcr the cross reactions observed between the virus and enteric
bacteria.

Other activities included a symposium on the topic Pneumocystis carinii
Pneumonitis and research projects studying the potential toxicity of cross-
reacting bacteria to newborns, the plasmid directed E . Co 1

i

enterotoxin, the

structure and function of the pneumococcal C-polysaccharide, and the primary
structure of streptococcal proteinase. a

Social and Behavioral Sciences Branch

Research for FY 74 has been concerned largely with various aspects of early
cognitive, motivational, and social development. One such aspect under
investigation is that of early environmental influences. Studies in this

area have focused upon broadening the scope of our knowledge relating to the

differentiation of the early environment; the role and influence of the father

during early development vis-a-vis his relationship with the son , the daughter,
and the wife; the motivation of the infant to master his environment; and the

potentially adverse environmental circumstances associated with prematurity.

Other aspects under scrutingy included the development of attachment, the self-

image of the mother, the role of early infant temperament in eliciting
stimulation and influencing his experiences, the fear of strangers, and the

relationships between analgesia and anesthesia administered during delivery and

early infant temperament. (

Reproduction Research Branch

The mission of this branch is the development of scientific data and theory
basic to reproductive biology. A multi-disciplinary approach has been employed

utilizing physical chemistry, biochemistry, mathematics, reproductive biology,

endocrinology and internal medicine.
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Areas of investigation- this year have included the protein hormones, the

solubilized gonadotropin receptor of the testis, the biochemistry of the

gonadotropins, follicular growth, and the cell of origin of factor(s)
regulating FSH secretion. Clinical investigations have included amenorrhea,

HCG in the fluids of patients with molar pregnancy, emn with idiopathic
oligospermia, and the relationship of renin activity to strokes and heart

attacks

.

Behavioral Biology Branch

Research activities in this branch are divided among three sections. The

Section Neurobiology has been involved in many studies including, but not

limited to, the growth of neurons in tissue culture, the synaptic interactions

of spinal cord cells and dorsal root ganglion cells, the activity of CAT in

the interactions between spinal cord cells and muscle cells, the CAT activity
of pineal organs, and the stimulation of CAMP accumulation in brain and glial

tumor cells.

The Section on Functional Neurochemistry has conducted extensive research into

the correlation between protein synthesis patterns and specific cell functions

in neurons and into the establishment of the molluscan nervous system as a

model for the excitation-metabolic coupling and the hypothalamic regulatory

systems in mammals.

The Section on Brain and Behavior has continued its efforts to develop and

exploit behavioral techniques as optimizing methods for food reward training

in discrimination studies in monkeys. Initiated in FY 74 has been a study

to investigate the neurophysiological and functional properties of a major

pathway from the cortex into the temporal lobe and an extensive quantitative

analysis of the variability in production of Isolation Peeps by captive monkeys

Laboratory of Molecular Genetics

This laboratory is currently composed of nine research groups with the overall

objective of enhancing our understanding of the molecular processes involved

in the transmission of genetic information and in the expression of genetic

information during growth and differentiation. These studies require a multi-

disciplinary approach consisting of genetics, biochemistry, immunology,

virology and cellular biology.

Much insight is being gained through experimentation involving the use of

viruses. Studies this past year concentrated on the actions of bacteriophage,

the replication of viral genes, the process of viral assembly, the identifica-

tion of viral macromolecules , and the identification and localization of

specific viral gene functions.

Other areas of investigation included the role of nucleotides in macromolecule

synthesis, the biosynthesis and accumulation of mRNA, the differentiation of

chick embroyo lens fiber, the cellular regulatory pathways affecting antibody

synthesis and the regulation of the expression of mammalian genes.
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Laboratory of Biomedical Sciences

Research activities in this laboratory are divided among four sections.
Interests in the Section on Developmental Enzymology center on the purifica-
tion and characterization of the enzymes associated with the fetus, placenta
and maternal plasma. Studies this year have concerned the enzymes involved
in the metabolism of lysine, glycogen, cathecholamines and oxytocin.

Scientists in the Section on Intermediary Metabolism have been investigating
the basic biochemistry of the brain and the conditions which alter normal
brain functions. Specific efforts have focused upon the development of

laboratory analogs of mental retardation, the investigation of the biosynthesis
and degradation of macromolecules in neural tissue, and the elucidation of the

mechanisms of transport of small molecules into and out of the brain.

The Section on Physiological Controls studies basic endocrine and neuroendocrine
mechanisms and factors controlling their development. Specific areas studied
this year have been the mode of action of cAMP and the regulation of glycogen
cycle enzymes.

The Section on Developmental Pharmacology has concentrated on the effects of
ploycyclic hydrocarbons and insecticides, and on the subcellular processes
involved in the induction by drugs of pharmacologically important enzymes.
The combination of these environmental stimuli and the host's genetic consti-
tution can affect fetal growth, development and health.

Pregnancy Research Branch

This branch was considerably strengthened in FY 74 by the addition of more
professionals and a new animal operating suite. Also, occupancy of the
clinical facility is expected to occur this year and efforts are now being
made toward the staffing of this facility.

The two main areas of research have been endocrine physiology and the
biochemistry of steroid hormones during pregnancy. Data obtained from animal
models (Rhesus monkeys, baboons, and Dorset sheep) have strengthened the
belief that extrapolation from these models to human pregnancy is a valid
approach in the investigation of these subjects.

The Gerontology Research Center

Due to its isolation from the NIH campus, the GRC is forced to maintain a
high degree of self-sufficiency in supporting its research programs. These
services include the Technical Development Section (to design, construct,
maintain, and service scientific equipment), on-line computer capabilities,
the Photography and Arts Section, the Animal Resources Facility, the Public
Information Office, and a library staff.

The Center also sponsors a program which, during the past year, supported
eighteen guest scientist programs staffed by twenty-seven investigators and
twenty-one supporting personnel. The areas of study included endocrinology,
age differences in cardiac performance in the rat, cell biology and gastro-
intestinal physiology.
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Laboratory of Behavioral Sciences

This lab has continued its commitment to train scientists in aging research
as well as to conduct original research. Thus the staff includes under-
graduate and graduate students in psychology, post-doctoral fellows and
members with university appointments.

Research in man has included investigations into the changes in cognitive and
perceptual functions occurring with age, the ability to train patients to

control their systolic blood pressure, and the training of patients with
chronic fecal incompetence to become continent.

Other areas of study have included the basic mechanism of memory and problem
solving, the autonomic mechanism of learned voluntary control of heart rate
in the rhesus monkey, and other varied programs being carried out with lower
animals

.

Clinical Physiology Branch

FY 74 marks the end of the seventh two-year cycle of tests in the Longitudinal
Study of Human Aging and has been chosen as the appropriate time for a compre-
hensive summarization of our longitudinal data. Summaries of these computer-
based data have been completed for twenty-one variables and have been reviewed
for accuracy and completeness. Many of these variables will be continued into
subsequent test cycles while others will be dropped or replaced.

Research efforts have been extensive and have included tapping test and activity
questionnaire analysis, Vitamin B6 intake studies, airway obstruction patho-
physiology, renal response to water deprivation, the use of antipyrine to
estimate total body water, various dermatogl3'phic studies, the affect of the X
blood group on mother-fetus incompatibility, the improvement of routine urinal-
ysis as a screening technique for renal diseases, amino acid metab"lism studies,
investigations into hemochromatosis and Fabry's Disease, studies of hormone
differences between young and old subjects, and characterization of the
chemistry of renin.

Laboratory of Cellular and Comparative Physiology

Research activities have continuedalong the lines established last year with
particular emphasis directed toward an understanding of how aging affects the
proliferation and differentiation processes at the cellular and molecular
levels. Associated with these goals, there has been a change in the research
approach to understand biologic mechanisms at the expense of biologic phenomena.

The focus of research in this context has been the immune system. Particular
emphasis was placed upon, but not limited to, the cellular and functional
properties of subpopulations of lymphoid cells; the characterization of
artificially induced and naturally occurring immunodeficiency states; and
the effects of aging on the modulation of proliferation and differentiation of
immunocompetent cells.

S
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Laboratory of Molecular Aging

Two of the major research programs pursued in this laboratory in the past
year have concentrated on the control mechanisms by which metabolic processes I

are regulated (with special emphasis on membrane and mitochondrial biology) '

and on the interaction of the molecules that are involved in the propagation
of genetic information.

Other projects included studying the effect of cell age on the concentration
of certain metal ions, the decreased ability of aged cells to actively protect \
themselves, the ability of vinyl analogs of polynucleotides to produce selective
toxicity against viral leukemia, and the ability of hemoglobin-bound copper to

oxidize the iron in the hemoglobin in the absence of oxygen.
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Office of Research Reporting (ORR)

Organization and Personnel

Thte most Important influence on this office during fiscal year 1974 was the

DHEW public affairs cutback. Though the function of this office was not con-
sidered to be public affairs by the Secretary's definition, the Institute's
public information program was affected in the following ways:

1. This office, formerly called Office of Public Information (OPI) , was re-
named the Office of Research Reporting (ORR).

2. One professional NICHD slot was transferred to the Office of the Director,
NIH. Though basically carrying out the same responsibilities as before
the reorganization and still working out of the Gerontology Research
Center (GRC) , the information person filling this position is now respon-
sible to the Associate Director for Communications, NIH.

3. Those activities deemed public affairs are now handled by a representative
of the Associate Director for Communications, NIH. The change was insti-
tuted to implement the Secretary's directive that Institute program persons
be more directly accessible to the press. Thus, some activities once
initiated and carried out by this office are now suggested and supported
by this office. Functions other than public affairs activities, including
freedom of information, clearing scientific publications and speeches,
reporting to Congress, internal reporting, responding to public inquiries
and producing scientific and health education materials remain under ORR
auspices.

4. Due to this Agency-wide information reorganization, a large amount of staff
time went into supplying reports and information required by the Secretary.

For example, several reports of publications costs, past, present and
projected, have been required, though the issue of whether publications
activities will be basically changed has not been resolved.

In addition to the preceding changes, the ORR lost one professional slot over
and above the three slots lost last fiscal year. At the end of fiscal year
1973, the Scientific Publications Section was abolished and a position for a

scientific publications officer was established to advise on and coordinate
the Institute's scientific publications activities. This officer is clear-

ance officer as well as technical editor for the Institute's scientific books.

Activities at the Gerontology Research Center

Although this position has been relocated as described earlier, the functions
of the person filling this slot remain basically the same. The most signifi-
cant change in GRC information activities this year was the 62 percent rise
in the number of public information inquiries handled. The number of people
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visiting the Baltimore facility for tours and background briefings rose 14

percent over last year's count. Visitors included gerontology trainees,
nursing students, senior citizens groups, high school and college classes,
and foreign scientists.

Although fewer inquiries were made by the news media, results of media con-
tacts reached greater audiences than in the past. For example, footage shot
for an aging documentary by NBC-TV News will be viewed by an audience of
millions. Print media coverage of the GRC Included articles in the National
Observer , Newark Star- Ledger , Baltimore Sun magazine . Medical World News ,

Re!aders' Dlggst , and Prevention Magazine . Further press activity was handled
through a full working press room managed by the GRC Public Information
Officer at the annual meeting of the Gerontological Society.

In addition, the GRC Library continued to serve as the foremost regional
source of worldwide literature in the aging field. This year, the library
staff indexed 3,109 titles for inclusion In the periodical listing "Current
Publications in Gerontology and Geriatrics," published In the Journal of
Gerontology .

Freedom of Information

The chief of this office is considered Freedom of Information Officer for the
Institute and hence advises on and coordinates Institute responses and re-
quests covered by the Freedom of Information Act. The current trend is coward
more requests and more liberal Interpretation of what information is properly
considered within the public domain.

Mongolism Education Campaign

Major emphasis for this year has been on the nationwide public education
campaign to decrease the incidence of mongolism. This large-scale project is

a departure from Institute information activities heretofore. Through the
use of public relations, publication preparation and dissemination, audio-
visual activities, public service announcements, seminars and other scien-
tific and professional education, the campaign seeks to inform women over age
:35 of their increased risks of giving birth to Down's syndrome children and
to advise them of options open to them. The campaign has a physician and
professional education component that supplements the public information ac-
tivities. In connection with the education campaign, three publications
were prepared this year: Antenatal Diagnosis and Down's Syndrome . What is

Mongolism? , and Facts About Mongolism for Women Over 35 .

Other health education projects were undertaken in the areas of the sudden
infant death syndrome, the first three days of life, low birth weight, and
the menopause.

Public Inquiries

This year, the ORR answered about 8,000 public Inquiries and distributed some
108,200 publications In response to these requests. The usual simmer slump,
believed to follow closing of schools for vacations, was not evident, and
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public inquiries and requests came in steadily throughout the year. In ad-

dition to the continued high interest in the sudden infant death syndrome
and population, this year the public asked for a great deal of information
on the menopause, learning disabilities and mental retardation. An NIH In-

iformation Index , compiled through the aid of each NIH information office, is

now in use as an assist in the routing of inquiries to the most appropriate
and responsive sources. Periodically revised and updated, the Index is im-

proving handling of incoming inquiries.

Congressional and White House Activities

In addition to handling approximately 90 Congressional and 90 Presidential
inquiries and requests (a number about equal to last year's), this office
also prepared materials for Congressional appropriations hearings. This in-

cluded drafting the Director's Opening Statement and preparing highlights of

research progress (this year used for background information) and special
reports on aging research, mental retardation, communications, family plan-

ning, and the sudden infant death syndrome.

Science Writers' Seminars

Following a series of very successful seminars for science writers set up

and handled by ORR in the area of population research, the NIH information
network has decided to emulate the NICHD example and see that similar
seminars are done more frequently at NIH and through central leadership.
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Office of Program Planning and Evaluation

The Associate Director for Program Planning and Evaluation and his staff
are responsible for developing the information needed for the planning
and the formulation of the Institute's major goals and objectives and
the means for appraising progress toward these objectives.

In performing these functions, the Office: (1) sponsors and conducts
studies on the nature of the emerging problems and needs within the broad
field of child health and human development; (2) stimulates and provides
guidance for the analysis of the status, character, and extent of
scientific activity in problem areas and the resources needed for further
Institute efforts; (3) coordinates activities leading to the selection
of Institute objectives and the development of program plans; (U) prepares
and maintains a comprehensive multi-year program plan, utilizing operational
planning of program activities to assess progress toward objectives and
to evaluate accomplishments, and (6) maintains an awareness of ongoing
Congressional activities, keeps staff informed of legislative developments,
and coordinates matters of mutual concern with other interested governmental
and non-governmental organizations.

Dr. S. W. Greenhouse is Acting Associate Director of the Office of Program
Planning and Evaluation (OPPE) of the NICHD. His staff includes an
Assistant Director for Clinical Programs, Facilities and Resources; an
Assistant Director for the Behavioral Sciences; an Assistant Director for
the Biological Sciences; a Medical Officer (Pediatrician) currently on a

consultant basis; a Program Analyst (evaluation and legislative liaison);
a Legislative Assistant; and supporting secretarial staff.

In Fiscal Year 1974 the OPPE prepared several reports on aspects of the

research programs of the Institute in response to requests from Congressional
Committees and Departmental offices. Similar material was developed for
Interagency coordination purposes. There continues to be much interest in

how Institute research programs pertaining to early child development inter-
face with other Federal efforts in this area. Similar work on training
programs were involved during FY 1974 despite the fact that they are being
phased out. Several pieces of legislation concerned with Federal support
of research and services specifically aimed at improving the health status
and learning capabilities of children have been introduced in the Congress.
All of these bills have had some impact on NICHD research and program
activities in FY 1974. The Office keeps all personnel informed about this
legislation. Staff of OPPE, in cooperation with the Budget Officer,
Executive Officer, and Program Personnel of the Institute, developed the

Forward Plan for FY 1976-80 and the Operational Plan for FY 1974.

The death of infants suddenly from unknown cause accounts for about one
tenth of the total infant mortality in the United States. OPPE staff
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continues to cooperate in Extramural Program efiforts by the Perinatal
Biology and Infant Mortality Branch (PBIM) to identify causes of the

sudden infant de^th syndrome (SIDS) and to effect its prevention. These
efforts also Inclade staff of the Epidemiology and BJomotry Branches of
the Office of Epidemiology and BioineLry. This Ivmn approach to an liiiportanl

pediatric problem includes development of collaborative research projects
and the definition of research goals and net^ds as well as the coordination
of Institute research efforts in this area. The representative of Biological
Sciences in OPPE rtailagfes the review of research contract proposals concerned
with SIDS. He also collaborates with the Program Director, PBIM in the

development of program plans in this and other priority areas concerned
with the prevention of infant morbidity and mortality. Plans are developed
in accord with the principles of management by objectives and include an
evaluation milestone.

In the past century the number of medications administered to pregnant
woman and to children has multiplied enormously. It is possible that at
present the fetus is potentially at greater risk from the well-intentioned
use of pharmaceuticals than from the stress of labor and delivery. Staff
of OPPE, in collaboration with staff of Extramural Programs, is continuing
to cooperate in devising a developmental pharmacology research program that
is concerned with effects of medications administered during pregnancy and
childbirth.

The facilities and resources activity of the OPPE has included participation
in the developmant of plans for an intramural clinical research unit in
reproductive research and perinatal biology to be activated in the Clinical
Center, NIH. This program will be housed in an addition of 15,492 net
square feet, made available through construction of the 8th, 9th, and 10th
floors in wing G. Target date for occupancy is October, 1974. This
activity has also been included in planning for remodelling of the existing
Clinical Center Out Patient Department and for a larger future ambulatorj-

care facility, as well as the design of a small temporary laboratory and
animal facility near building 14G and minor rearrangement of 13N in the

Clinical Center to adapt it to new program needs.

Interest of OPPE staff continues in research in child development and the

man-made environment. A research conference was held in this area of

concern in October^ 1973, and work on the report is progressing. Staff
of OPPE contintJi >to exploit opportunities to explore new concepts in this

area with a vie* ,to defining impact on the direction and progress of

Institute pr(rgrdllil«

During Fiscal Year 197A, the Institute designated a member of the OPPE
staff to serve as the NICHD Evaluation Officer. This Evaluation Officer,
in conjunction with Institute program staff, developed a NICHD Evaluation
Plan for FY 1974-79. The plan emphasizes and seeks to strengthen the

Institute's on-going evaluation activities and includes the development
of outside consultant evaluation projects to be funded with DHEW set-aside
evaluation funds.
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staff of OPPE continues to participate in coordination efforts, and to

maintain liaison with agencies whose missions are complementary to or
supportive of the Institute's objectives. During the current year these

included the Interagency Panel on Early Childhood Research and Develdpment;
the Interagency Panel for Research and Development on Adolescence; the

Interagency Task Force on Comprehensive Services for School-Age Parents

(membership on the Steering Committee); the DHEW Interagency Committee on

Planning for Children; the DHEW Interdepartmental Committee for Planning
and Implementation of PL 91-695, Lead-Based Paint Poisoning Prevention Act,

and its Subcommittee on Research and Statistics Issues (Chairman), and the

Interagency Panel on Environmental Mutagenesis. An OPPE staff member also
served as NICHD representative at the Organization Committee meetings for

the Fogarty Center Conferences of Preventive Medicine, as Chairman of the

NICHD Safety Committee, as Chairman of the NICHD Scientific Publications
Steering Committee, and as NICHD liaison representative to the Council on

Child Health of the American Academy of Pediatrics and to its Committee
on Accident Prevention. Another continued activity this year is service
of an OPPE staff person as a member of the Technical Advisory Committee,
formerly advisory to the Food and Drug Administration, now transferred to

the Consumer Product Commission. The Acting Associate Director, OPPE
continues to represent the NICHD on the NIH Advisory Committee for Program
Planning and Evaluation.

There are some new activities. The Acting Associate Director for OPPE,

NICHD, has been named NIH representative on the DHEW Committee on

Children recently created by the Secretary, HEW. Also an OPPE staff

member was appointed to serve as a member of the FDA Ad Hoc Facilities
Review Panel. Another OPPE staff member has been named to the new
Intradepartmental Committee on Child Abuse and Child Neglect. He has

been given the additional responsibility of planning and conducting a

conference on Biomedical and Behavioral Research on Child Abuse.
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NICHD Annual Report
July 1, 1973 through June 30, 1974
Office of the Associate Director for

Epidemiology and Biometry

In the past year, the biometry and epidemiology areas, under the administra-
tive direction and guidance of this office, have continued their activities
of research and consultation. The growth of these activities has been some-
what hampered by our inability to obtain additional positions, particularly
in the intramural consultation sphere where the Biometry Branch could use
additional mathematical statisticians and scientific computer programmers.
The Biometry Branch currently has two mathematical statisticians and no
computer programmers available for statistical consultation with intramural
scientists. One of these mathematical statisticians devotes much of his time
to the Gerontology Research Center. In the past year, the frequency of
requests by intramural scientists on the NIH campus for statistical consulta-
tion and service has jumped considerably. The Branch is embarrassed by being
unable to complete the consultation in a thorough manner by also taking over
the necessary calculations and computations of data. The statisticians have
no computer programmer to work with in doing data analysis. In addition,
with regard to the consultations themselves, the Branch Chief has had to
increase the number of his own consultations with intramural scientists so
that no one requesting services would be turned away. This is now building
up to a bad situation unless remedied in the near future.

The Biometry Branch has had an excellent year. The staff in this Branch have
published 14 articles in reputable scientific journals. Most of these have
been reports of research in statistical methodology and theory and some have
been applications of statistical techniques, particularly sophisticated time
series procedures in a variety of substantive areas.

In addition, the Biometry Branch continues its highly important biostatistical
studies and activities. The Branch continues to determine and assess the
nature of adverse effects of oral contraceptive usage. It is in its full
second year of serving as a statistical center for the collaborative study of

the clinical trial on amniocentesis. The purpose of this trial is to

determine adverse effects of the technique on both mother and baby up to one
year of age. The Branch has also been significantly involved in the planning
and design of another collaborative clinical trial being initiated by the

Scientific Director of the Institute. This is to evaluate the side effects
of phototherapy in the treatment of hyperbilirubinemia.

It will be noted in the Biometry Branch report that the Branch has been
requested to give advice on statistical issues regarding design or analysis
of experiments in a number of significant intramural scientific studies. In

addition, members of the Branch serve as Project Officers on a number of

contracts.
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An invited lecture to the Epidemiology Department,
School of Public Health, Johns Hopkins University.

,
. 1 '

'i v':,'','

Ati invited lecture to the Stat is)tlcs Department,
School of Business, New York University and to the

New York Statistical Association.

A formal discussant of the Presidential invited
address at the annual meeting of The Blometric
Society (ENAR)

.

In addition, the Associate Director was honored by being appointed a Johns
Hopkins University Centennial Scholar.
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NICHD ANNUAL ROPORT
July 1, 1973 through June 30, 1974

Epidemiology Branch

The Branch performs epidemiologic studies in areas related to the mission
of the Institute and provides epidemiologic consultation to scientists in

both the intramural and extramural programs of the Institute. At the

present time Branch research activities focus on two segments of the
Institute's interest: 1) the etiology and prevention of prematurity,
and 2) the etiology and prevention of infant mortality. Some Branch
projects aim at elucidating the factors which determine birth weight
and length of gestation. Other projects are attempts to describe infant
mortality trends and identify factors affecting the trends. Still other
projects are concerned with the etiology of specific causes of infant

mortality: 1) Respiratory Distress Syndrome, the most important single

cause of death under 30 days of age, and 2) Sudden Infant Death Syndrome,
the most important cause of postneonatal mortality.

Mr. Nathaniel B. White, Jr. , temporarily left the Branch in September
1973, to commence training for a Ph.D. degree in biostatistics at the

George Washington University in Washington, D.C. In July, 1973, Mrs. Inez

Roberts, a STRIDE Trainee in biostatistics joined the Branch to assist
Mr. White in four tasks related to his project concerned with tests for

spread.

In November, 1973, Dr. Jacek J. Pietrzyk from Krakow, Poland, joined the

Branch as a Guest Worker. During his six month stay in the Branch, Dr.

Pietrzyk' s accomplishments, which are documented elsewhere in this

report, were numerous and varied.

Non-Project Activities :

During FY 74 a considerable amount of staff time was spent in "non-project"
activities.

Branch Chief:

1. Served on the NICHD Scientific Publications Committee.

2. Continued his teaching activities in the Department of Pediatrics
at Georgetown University Hospital.

3. Provided extensive consultation to the Perinatal Biology and Infant

Mortality Branch (PBIM) staff in the development of contract proposals
to study 1) the epidemiology of Sudden Infant Death Syndrome (SIDS),

2) developmental sleep physiology in infants of high and low risk

for SIDS, and 3) autonomic regulation during sleep: developmental
studies.

4. Provided consultation to staff of the Growth and Development Branch

in the administration and execution of a contract to study the

interactions of nutrition, infection and growth rate in the children
of a Guatemalan village.
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5. Traveled to Guatemala as a consultant to a research group under
contract with the Growth and Development Branch.

Dr. Lundin:

1. Continued his staff appointment as Lecturer in the Department of
Epidemiology at the Johns Hopkins School of Hygiene and Public Health.

2. Acted as consultant to the University of Louisville study of

uterine cancer and cervical cytologic screening.

3. Served as a member of Scientific Committee Number 45 of the National
Council on Radiation Protection and Measurements. This committee
is concerned with occupational exposure to ionizing radiation.

Dr. Pietrzyk:

1. Studied all of "Epidemiology - Principles and Methods" by MacMahon
and Pugh.

2. Wrote one complete manuscript entitled: "A Study of the HL-A
System in Children with Congenital Malformations." This paper has
been submitted to the Journal of Pediatrics .

3. Wrote two complete PL480 proposals for research projects to be
undertaken upon his return to Poland:

a. "Major histocompatibility complex in children with
increased disease susceptibility."

b. "HL-A system in children with CNS malformations."

4. Co-authored a manuscript with Dr. Spiers on the relationship between
potate consumption and the occurrence of spina bifida and anencephaly.

5. Participated with Drs. Spiers and Stark in a study of secular mortality
trends from solid tumors in the United States.

6. Gave a talk at Georgetown University. (See "Talks")

7. Completed the beginning NIH course in Fortran programming.

Dr. Spiers:

1. Served as Assistant Project Officer on the Gould and Wior contracts
(see under Contract and Collaborative Research section).

2. Prepared the following manuscripts and scientific communications:

a. Letter to the Editor. "Multiple Ovulation and the Risk of
Anencephaly and Spina Bifida." Lancet , ii:1149, 1973.
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b. "Water Hardness and tnfant Mortality Rates in the United States."
Accepted for publication in Pediatrics .

c. "Estimated Rates of Concordancy for the Sudden Infant Death
Syndrome in Twins." Accepted for publication in the American
Journal of Epidemiology .

Mr. Ernest Harley:

1. Processed Brewer study data.

2. Created program to format Brewer data for CCSS System.

3. Linked two-number file with existing Brewer study file which enabled
the information from county birth-death to be recorded.

4. Linked birth-death records to Brewer file. Reformated birth-death
records into Brewer-type records.

5. Created two programs for tiabling of gestation periods and birth weights
as functions bf other parameters from Brewer study data.

6. Implemented CCSS System for batch processing on IBM 370.

7. Gave seminar on CCSS System (see "Talks").

8. Processed Perinatal data file to select multi-births and abnormal
births.

I

9. Prepared Perinatal data to be used on CCSS System.

10. Wrote programs for Budget Officer to analyze data as to money spent

in particular program areas and various CAN numbers.

11. Wrote program to compute statistics for annual liEO Statistical
Report

.

Mr. Samuel Jones:

1. Processed Brewer data.

2. Sorted data for various runs of the Brewer data tabling programs.

3. Helped implement CCSS on POP- 10.

Mrs. Inez Roberts:

1. Prepared computer programs and plotted graphs for book.

2. Computed t^ statistics for Dr. Hetzel's RFSll Study.
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Mr. Wi lLi;im Ho I 1 :

1. Processetl Hrewer stiuly J.itu.

2. Programmed edit routine to establish correct number of records tor

Brewer study.

3. Created several summary records for tabling programs.

4. Implemented CCSS System on PDP-10.

5. Structured Perinatal data for input CCSS System.

Mr. Terrance Corbin:

1. Processed Brewer study data.

2. Created reduced variable file from original perinatal file.

3. Formated Perinatal data to fit CCSS System.

Bibliography :

Archer, V.E., Wagoner, J.K. and Lundin, F.E., Jr.: Lung cancer among
uranium miners in the United States. Health Physics 25:351-571, Oct., 1973.

Hoffman, H.J., Stark, C.R., Lundin, F.E., Jr., Ashbrook, J.D.: Analysis
of birth weight, gestational age and fetal viability, U.S. births, 19b8.
Obstetrical and Gynecological Survey , accepted for publication as a

supplement.

Stark, C.R., and Froggatt, P.: Epidemiologic Research . No. 5 in a

series entitled: "Research Planning Workshops on the Sudden Infant
Death SyTidrome. DHEW Publication No. (NIH) 74-581, 1974.

Spiers, P.S. Letter to the Editor. "Multiple Ovulation and the Risk
of Anencephaly and Spina Bifida." Lancet , ii:1149, 1973.

Spiers, P.S., Wright, S.G., and Seigel, D. "Water Hardness and Infant
Mortality Rates in the United States." Pediatrics (accepted for publicar-
tion)

.

Spiers, P.S. "Estimated Rates of Concordancy for the Sudden Infant
Death Syndrome in Twins." American Journal of Epidemiology (accepted
for publication)

.

Talks :

Stark, C.R.: Epidemiologic Considerations in Prospective Studies.
NICHD-NHLI sponsored meeting entitled, "Possible Pharmacologic Mechanisms
for Enhancement of Lung Maturation for Prevention or Treatment of
Neonatal Respiratory Distress Syndrome. Belmong, Elkridge, Maryland
April 2, 1974.
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Department of Pediatrics Seminars in Jmmunuloyy (li'urKf'lown Univir:. ity,

Washington, U.C, January 10, 1974.

Harley, L.E.: Conversational Computer Statistical System, An Approacli

for Processing and Analyzing Statistical Data. Biometrics Seminar Series,
National Institutes of Health, Bethesda, Maryland April 24, 1974.
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Serial No.

1. Epidemiology Branch
2. --

3. Bethesda, Maryland

PHS-NIH
Individual Project Report

July 1, 1973 tf.rough June 30, 1974

Project Title: Low-Weight-for-Gestational-Age in the U.S.

Previous Serial Number: HD-EB-3

Principal Investigator: Frank E. Lundin, Jr., M.D.

Other Investigators: Howard J. Hoffman, M.A. , Charles R. Stark, M.D.
J. Douglas Ashbrook, M.A.

Cooperating Units: National Center for Health Statistics

Man Years: Total: 0.6
Professional: 0.3

Other: 0.3

Project Description:

Objectives :

The data for this study make possible the simultaneous classification of
births by birth weight and gestational age calculated from the date of las"
menstrual period as collected by 36 states and the District of Columbia.
These characteristics of the data permit us to establish norms for birth
weight by gestational-age for a general population and to describe the risk
of low-weight-for-gestational-age babies by race, sex, maternal age, parity,
month of birth and geographic area. For 1968 but not for 1969 and 1970,
single and plural live births can be studied separately. Starting in 1969.

maternal education is also available so as to permit study according to'
this measure of social status. The risk of fetal wastage in relation to

low-weight-for-gestational-age can be studied by the above mentioned
characteristics

.

Progress :

Extensive tabulations of single live births and fetal deaths have been
prepared by the Division of Computer Research and Technology, (DCRT)

.

Sophisticated analytic techniques have been programmed in collaboration
with DCRT and have been used for the analysis of substantial portions of
the data. An extensive manuscript has been accepted for publication.
Additional publications are planned from existing tabulations and from
analyses in progress.
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Significance to Biomedical Research and Program of the Institute :

Clinically low-weight-for-gestational-age babies have increased morbidity
and statistically they have much increased mortality. This descriptive
study provides epidemiologic leads to factors responsible for infant
mortality. Related studies planned by the Branch will allow direct ,

estimates of mortality in low-birth-weight-for-gestational-age babies.

Proposed Course :

Data for live births in 1970 and fetal deaths in 1969 and 1970 are being
acquired. Tabulation and analysis of twin data for 1968 are in progress.
Tabulations for the 1969 and 1970 data are planned during the remainder
of this FY. Further analyses and manuscript preparation will continue next
FY.

Honors and Awards : none

Publications: Hoffman, H.J., Stark, C.R., Lundin, F.E., Jr., and Ashbrook,
J.D.: Analysis of birth weight, gestational age and fetal viability, U.S.
births, 1968. Obstetrical and Gynecological Survey, accepted for
publication as a supplement.
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Serial No. _^
1. l;|)idoniic) loyy H ranch

3. Hothosdn, Marylaiui

PHS-NI]!

Individual Project Report ,;

July 1, 1973 through June 30, 1974

Project Title: Relative Efficacy of Two Prenatal Care Regimens

Previous Serial Number: HD-EB-4

Principal Investigator: Frank E, Lundin, Jr., M.D.

Other Investigators: Charles R. Stark, M.D., Charles U. Lowe, M.D.

Cooperating Units: Contra Costa County Medical Services
State of California - Hiaman Relations Agency
Alameda - Contra Costa Medical Association

Man Years

:

Total

:

1.6 years
Professional: 1.6 years

Other: none

Project Description:

Objective :

To determine whether pregnant medically indigent women indoctrinated by
nutritional lectures and by the physician at each prenatal visit bear
healthier babies and have less morbidity than comparable women treated with
a traditional regimen of weight restriction, diuretics and low calorie-low
salt diets. The women treated with nutritional education were not subjected
to weight control, diuretics nor low calorie-low salt diets.

Methods Employed :

Initially (Phase 1) the treatment group was compared with medically indigent
deliveries in the same hospital. A data procurement contract was used to
obtain coded abstracts for 5,615 case records of prenatal care and
deliveries at Contra Costa County Hospital over a period of 5-1/2 years. .

Records of infant deaths among these births were obtained from the State of
California, Department of Public Health. Later additional control groups
were obtained to answer several important questions with regard to possible
effects of the treatment (Phase II). Birth weights and gestational ages
before and in the early part of the treatment period were studied by
abstraction and tabulation of records for a 25-percent sample of births at

Contra Costa County Hospital for the 4-1/2 year period prior to Phase I.

To evaluate and correct for bias due to differential useage of Medi-Cal
payment to private hospitals, computer records of births to residents of
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Alameda and Contra Costa Counties were obtained from the State of
California. These records contain birth weight and infant mortality
and identify deliveries financed by Medi-Cal during the years 1967, 1968,

and 1970. Finally data for a random sample of approximately 600 Medi-Cal
deliveries in Contra Costa County were collected from private hospitals
and private physicians under the data procurement contract. Information
which was coded is comparable to that for Contra Costa County Hospital
deliveries in Phase I. End points include prenatal morbidity, infant and
maternal hospital morbidity as well as birth weight and gestational age.
Code sheets for Phases I and II were fonvarded to NICIID for processing and
analysib to achieve the objectives of the study.

Progress :

Data for Phase I have been edited, corrected and substantially analyzed.
Birth weight and mortality data for Phase II have been analyzed. Data for
the Medi-Cal sample of approximately 600 race-matched deliveries in private
hospitals has been abstracted but not processed. Two manuscripts which
describe completed analyses are in preparation. One details the effects of.

the treatment on birth weight, gestational age and fetal and infant
mortality; while the other describes the effects on maternal and infant
morbidity.

Significance to Biomedical Resear,ch and Program of the Institute :

It is anticipated that this study will show that avoidance of gestational
,

weight control, avoidance of drugs, and special attention to nutrition will
result in no adverse effects to the infant and absence of the "toxemia of
pregnancy" syndrome.

Proposed Course :

Two manuscripts will be submitted for publication this FY. Additional
analyses will be done as time permits.

Honors and Awards : none

Publications: none
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Serial No. HD-EB-10
1 . Epidemiology Branch

' 2. ---

3. Bethesda, Maryland

' • PHS-NIH
individual Project Reports

July 1,-1973 through June 30, 1974

Pr6ject Title: Multiple Ovulation and Risk of Anencephaly and Spina Bifida

Previous Serial Number: HD-13B-10

Principal Investigator: Philip S. Spiers, Ph.D.

Other Investigator: None

Cooperating Units: None •

Man Years:

Total: 10 weeks
Professional: 10 weeks

Other: None

Project Description:

Objectives :

To examine the epidemiology of Anencephaly/Spina Bifida (ASB) and
dizygous twinning rates.

Summary :

Contrary to the report by Stevenson et al. to the effect that dizygous
twinning rates and ASB are positively associated, the present investigation
tends to find them negatively associated. It is suggested that one risk
factor for the occurrence of ASB is a subnormal level of gonadotropin.

Significance to Biomedical Research and Program of the Institute :

The role of hormones in the production of congenital malformations should
be explored.

Honors and Awards: None

Publications: Lancet, 1973, (ii) , 1149.
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Serial No. lin-liB-l 1

1. lipi tlciniolDj;) IliMiicli

y

;> . lU^l hi'stlii , M.iryJaiid

PUS-NIll

Individual Project Reports
July 1, 1973 through June 30, 1974

Project Title: Infant Mortality Rates and Hardness of Local Water Supplies

Previous Serial Number: HD-EB-11

Principal Investigator: Philip S. Spiers, Ph.D.

Other Investigators: Daniel Seigel, S.D., Stephen G. Wright,

Cooperating Units: Biometry Branch, NICHD

Man Years

:

Total

:

9 weeks
Professional: 9 weeks

Other: None

Project Description:

Objective :

To seek confirmation of British study which reported a negative correlation
between hardness of water and infant mortality rates.

Summary :

Using complete data from as many of the 100 largest U.S. cities no signifi-

cant correlation could be found between infant mortality rates and hardness
of water. The lack of significant findings persisted when other factors
such as income level, rainfall, etc., were controlled for.

Significance to Biomedical Research and Program of the Institute :

The British results are probably due to a secondary association.

Honors and Awards: None

Publications: Pediatrics (accepted for publication)
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Serial No. HD-EB-12
1. Epidemiology Branch
2. ---

3. Bethesda, Maryland

PHS-NIH
Individual Project Report-

July 1, 1973 through June 30, 1974

Project Title: Estimated Concordancy Rates for the Sudden Infant Death
Syndrome among Twins (Formerly entitled "The Susceptibility
of Twins to the Sudden Infant Death Syndrome")

Previous Serial Number: HD-EB-12

Principal Investigator: Philip S. Spiers, Ph.D.

Other Investigators: Karen Fetterly

Cooperating Units: Biometry Branch, NICHD

Man Years:

Total: 8 weeks
Professional: 8 weeks

Other: None

Project Description:

Objective :
i

To examine the hypothesis suggested from review of the literature that
the concordancy rates are the same for like and unlike twins.

Summary :

Using infant death certificates and matched birth certificates together
with certificates for all births occurring in North Carolina 1959-67,
it was found that the concordancy rates do not differ.

Significance to Biomedical Research and Program of the Institute :

Results strongly suggest that the foetal genotype plays no significant
role in the etiology of this condition.

Honors and Awards : None

Publications: American Journal of Epidemiology (accepted for publication)
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Serial No. _JiL)_^iili^,l

1. lipidemiolo^y Hraiicli
o ,.

3. Bethesda, Mai'yland

' PHS-NIH
Individual Project Report

July 1, 1973 through June 30, 1974

Project Title: Sudden Infant Death Syndrome in the United States:
a study of geographic and other variables.

Previous Serial Number: None

Principal Investigator: Philip S. Spiers, Ph.D.

Other Investigator: James J. Schlesselman, Stephen G. Wright

Cooperating Units: Biometry Branch, NICHD

Man Years:
Total : 30 weeks

Professional: 30 weeks
Other: None

Project Description:

Objectives :

To examine evidence for any geographic variation of the sudden infant death
syndrome within the United States.

Summary :

It was estimated that in 1958 the rate of SIDS in the United States was
2.2 per 1000; by extrapolation it was estimated that by 1969 this had
fallen to 1.5 per 1000 live births. The number of estimated deaths were
9,278 and 5,515 respectively. Among white infants, SIDS death rates
were positively correlated with longitude. This association was not
observed among black infants.

Significance to Biomedical Research and Program of the Institute :

SIDS death rates are probably falling - most probably due to reduced
exposure to infectious agents. The association that white SIDS rates have
with longitude is opposite to that found for spina bifida. The question
arises as to whether this is a mere coincidence.

Honors and awards : None

Publications: Submitted
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Serial No. ll|)-liB-15

1

.

lipidemiology Branch
2

.

3. Bethesda, Maryland

PHS-NIH
Individual Project Report

July 1, 1973 through June 30, 1974

Project Title: Secular Trends in Twinning Rates and Infant Death Rates
from Congenital Malformations

Previous Serial Number: None

Principal Investigator: Philip S. Spiers, Ph.D.

Other Investigator: None

Cooperating Units: None

Man Years:
Total: 6 weeks

Professional: 6 weeks
Other: None

Project Description:

Objectives :

To examine the prediction that although the rates for both conditions
are declining, the malformation death rate will fall most precipitously
in those states exhibiting the least decline in twinning rates.

Summary :

Prediction is confirmed.

Significance to Biomedical Research and Program of the Institute :

Further support to hypothesis that pituitary hormone level is a

contributory factor in the etiology of neural tube defects.

Honors and Awards: None

Publications: None
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Serial No. HD-EB-16
1. Epidemiology Branch
2. ---

' 3. Bethesda, Maryland

PhS-NIH
Individual Project Report

July 1, 1973 through June 30, 1974

Project Title: Potato Consumption and Neural Tube Malformations

Previous Serial Number: None

Principal Investigator: Philip S. Spiers, Ph.D.

Other Investigator: Jacek Pietrzyk, Joyce Piper and Donna Glebatis

Cooperating Units: New York State Department of Health, Birth Defects
Institute

Man Years:
Total: 20 weeks

Professional: 20 weeks
Other: None

Project Description:

Objectives :

To examine by means of potato consumption habits Renwick's hypothesis that
neural tube defects are carried by the ingestion during pregnancy of

i

blighted potatoes.

Summary :

By means of introductory correspondence and telephone interviews a survey
was made of the current potato comsumption habits of 265 mothers of infants
born with neural tube defect over the period January, 1970 - December, 1972,
and 549 matched control mothers. Both cases and controls were obtained
from birth certificate entries. Renwick's hypothesis w^s tested by
subjecting responses to seven questions to a modified X" test. The results
did not support the hypothesis. In 6 out of 7 instances the direction of
the responses was opposite to that predicted under the hypothesis.

Significance to Biomedical Research and Program of the Institute :

Results are consistent with those of other investigators who have attempted
to confirm the hypothesis. Prospective tests of Renwick's hypothesis upon
human populations do not at this stage seem justified.

Honors and Awards: None

Publications: Submitted
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Serial No. lll)-IiB-17

1. iipidumiology Branch
2 .

3. Uethesda, Maryland

PHS-NIH
Individual Project Reports

July 1, 1973 through June 30, 1974

Project Title: Permutation Test for Spreads

Previous Serial Number: None

Principal Investigator: Nathaniel B. White, Jr.

Other Investigators: None

Cooperating Units: None

Man Years:

Total

:

8 weeks i

Professional: 3 weeks
Other: 5 weeks

Project Description:

Objectives :

We will investigate a permutation test for spreads, find the power and
investigate its sensitivity to translations, asymptotic properties,
and make comparisons with other tests for spread.

Summary : The project is just beginning.

Significance to Biomedical Research and Program of the Institute :

Results could be used in the analysis of biomedical data to test' for
spread, in situations where the assumption of normality is invalid.

Honors and Awards: None

Publications: None
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Serial No. HD-EB-18

1. Epidemiology Branch
2. ---

3. Bethesda, Maryland

PHS-NIH
Individual Project Report

July 1, 1973 through June 30, 1974

Project Title: Modified Rosenbaum's One and Two Layers Test

Previous Serial Number: None

Principal Investigator: Nathaniel B. White, Jr.

Other Investigator: None

Cooperating Units: None

Man Years:

Total : 20 weeks
Professional: 8 weeks

,

Other: 12 weeks

Project Description:

Objectives :

To calculate the exact probabilities for Kamat ' s modification on Rosenbaum's
one-and two- level test, a Mann - Whitney like test for differences in

spread. The power and sensitivity to translation of the tests will be
studied.

Summary :

The programs to calculate the probabilities are being formulated and
debugged. The power and the sensitivity to translation will be explored
after the programs are completed.

Significance to Biomedical Research and Program of the Institute :

Results could be used in the analysis of biomedical data to test for

spread, in situations where the assumption of normality is invalid.

Honors and Awards: None

Publications: None
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Serial No. HD-EB-19
1. Epidemiology Branch
T

3. Bethesda, Maryland

PHS-NIH
Individual Project Reports

July 1, 1973 through June 30, 1974

Project Title: Monte Carlo Procedures for Modified Rosenbaum Tests

Previous Serial Number: None

Principal Investigator: Nathaniel B. White, Jr.

Other Investigators: None ,

Cooperating Units: None

Man Years:
Total: 10 weeks

Professional: 2 weeks
Other: 8 weeks

Project Description:

Objectives :

To obtain the probabilities for the three-, four-, five-, etc., level
modified Rosenbaum' s tests employing Monte Carlo procedures.

Summary :

The programs are being formulated and debugged.

Significance to Biomedical Research and Program of the Institute :

Results could be used in the analysis of biomedical data to test for
spread, in situations where the assumption of normality is invalid.

Honors and Awards: None

Publications: None
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Epidemiology Branch
Contract and Collaborative Research

Contract Title: Relationship of Heterozygosity in Phenylketonuria to

Intelligence Quotient

Contractor: University of Southern California in Los Angeles, California

Money Allocated: $30,830.00

Objectives : To determine whether heterozygosity to phenylketonuria is

associated with a decrease in intelligence.

Summary: Carrier status to phenylketonuria among siblings of phenylketo-
nurics will be determined by phenylalanine loading test. The intelligence
scores obtained by standard intelligence tests will be compared for PKU

heterozygotes and their genotypically normal siblings. This evaluation
is planned to include about 100 siblings. It is hypothesized tliat the
heterozygous fetus iji utero, because of his partial deficiency in tyrosine
synthesis, may be susceptible to damage from maternal dietary protein
deficiency. In this situation neither the mother nor the fetus is

able to compensate for deficiencies in maternal tyrosine intake by
hydroxylation of phenylalanine to tyrosine.

Significance to Biomedical Research and Program of the Institute : The
investigation relates to the Institute's vigorous efforts to pursue
testable hypotheses in the area of "non-specific" mental retardation
and compliments other studies on nutritional and metabolic factors in

mental retardation currently being explored by the Epidemiology Branch.

Project Officer: Dr. Heinz Berendes
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Epidemiology Branch
Contract and Collaborative Research

Contract Title: The Epidemiology of Birth Weight with Particular Reference
to the Effect of Induced Abortion on Subsequent Offspring

Contractor: Mother and Child Institute, Warsaw, Poland
Money Allocated: 1,450,785 Zlotys (first year)

Objectives : To determine whether or not therapeutic abortion affects the
birthweights of subsequent offspring.

Summary : Controlling for a number of factors already known to be related
to low birth weight, this study will assess the relationship between
previous abortion and the occurrence of low birth weight in subsequent
offspring. Information will be gathered on all pregnant women attending
prenatal clinics, both during the actual pregnancy and during the first
3 months of the infant's life. Some 18,000 women will form the basis
for the study.

Significance to Biomedical Research and Program of the Institute : Since
birth weight is such an overriding determining risk factor for infant
mortality, and since therapeutic abortion is the predominant method of
birth control in many countries the results may affect future policies.

Proposed Course : During the first 9 months a pilot phase of the study 4
will be performed. The design should be compatible with that already in " 1
use by the WHO which is examining the same question in Yugoslavia and '

Singapore. Continuation of this project will be subject to the satisfactory
completion of the pilot phase.

Unfortunately progress on this study was impeded by the temporary withholding
of PL 480 funds for Polish projects. In order that the study might
nevertheless continue on the time schedule that was conducive to the aims
of the wider study being conducted by WHO, the latter agreed to finance
the project for the first six months and perhaps the first year.

Project Officer: Charles R. Stark, M.D.

Assistant Project Officer: Philip S. Spiers, Ph.D.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Biometry Branch

The personnel of the Biometry Branch have been primarily engaged in
three activity areas. The first is to perform the functions of a data center
for two national collaborative studies of obstetric and neonatal practice,
amniocentesis and phototherapy for bilirubinemia.

The second activity is statistical consultation to professional
personnel in the Institute. Demands for such consultations are now in excess
of our resources. We have neither a sufficient number of statisticians nor
of data processing personnel to serve this need.

Finally, the staff continues to conduct research activities of its own>
most of it consisting of new statistical methodology devised for consultations
performed within the Institute.

Specific Activities of the Branch

A. Data Center Functions

The Branch serves the role of a data center for a national multicenter
study of the risks associated with amniocentesis, a surgical procedure used
during pregnancy. Forms were being received at maximum volume this last year;
Staff was occupied with preparing high quality tapes, and with generating
tables of some of the immediate complications. In the coming year the study
should continue to demand considerable staff effort, with a greater percentage
of time given over to analysis of the data.

Responsibility for the statistical aspects of a clinical trial of
phototherapy as a treatment of bilirubinemia in the newborn was also assumed
by the Branch during this year. A randomization scheme was devised, and plans
were made for processing of forms that will start to be received in mid 1974.

B. Research

The research interests of Branch members are reflected by their
publications and by the contracts initiated from within the Branch. Out
of our consultations with the Gerontology Research Center, statistical
techniques were developed for planning of longitudinal studies. Because we
are frequently called upon to design studies of the side effects associated
with agents such as the oral contraceptive, and because the side effects of
interest are often rare, the Branch has been active in research on sample
size determinations, design, and methods of analysis appropriate for case- -

control studies.

Collaboration Vith members of the Epidemiology Branch has led to

publications on congenital malformations, sudden infant death syndrome, and
birth weight.
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Finally, one member of the Branch has been especially interested in
the application of time series theory to biomedical problems.

The contracts in which members of the Branch serve as project officers
are extensions of our research activities. A series of contracts on the
adverse effects of use of the oral contraceptive are now nearing completion.
Publications emanating from them will indicate that breast cancer cases now
being diagnosed do not appear to be associated with use of these agents, but
that stroke does appear to occur more frequently among users of oral contra-
ceptive users, just as do other thromboembolic disorders.

The Branch has also initiated a contract to monitor the incidence of
a wide variety of diagnoses in the newborn. The source of the data is

discharge diagnoses on approximately one million births submitted to the

Commission on Professional Hospital Activities, in Michigan (CPHA) . CPHA
will submit tabulations on a monthly basis to the Center for Disease Control,
in Atlanta, where a system to detect "epidemics," particularly of congenital
malformations, is being developed. The Branch had an important role in

developing this system, and sees it as an experiment on whether epidemics
can be promptly detected, and whether tragedies such as that caused by the

drug thalidomide can be reduced in scale. Further, we view it as one way of

sensing the impact of a wide range of new environmental pollutants to which
we are becoming increasingly exposed.

A study of the side effects of abortion comparing curettage with
suction was completed this year and led to a monograph reporting its results.
One member of the Branch was particularly involved in studies of the role of
repeated abortions on the risk of ectopic pregnancy, a substudy of this
project. ,,;,

,

i '•,,.

C. Consultations ' '"'
. 1^,

One of the important functions of the Branch is to provide consultative
support to staff of the Institute requiring it. It is apparent that our
small staff is now better known throughout the Institute since requests for
their services are now rather frequent.

Most consultations come from Intramural scientists and require our
assistance over short intervals on very limited problems. Sometimes, though,
they involve larger data sets, and may extend over longer periods of time.

Extramural scientists also call on us rather frequently, primarily
with respect to the review and monitoring of contracts. Our statisticians
are very active in the programs of aging, perinatal biology. The Center
for Population Research, and the Epidemiology Branch.

A list of some of the more significant consultations follows:

1. Provided sample size analysis, randomization scheme and assisted
in the planning and logic of a randomized, double blind, controlled clinical
trial of a newly developed vaccine for H, influenzae type b meningitis.
John B. Robbins

BB-2



2. Provided experimental cesign and sample size analysis for a

proposed study of effects of estrbgen administration to post-menopausal
women on the serum protein Tepg. Design permits estimation of the treatment
effects of various doses of estrogen, their residual or carry-over effects,
if any, the effects of the order of dose administration and the patient
responses. Mortimer B. Lipsett

3. Provided analysis to determine the number of subjects and the

number of replications per subject for a study of the effects of varying
Ph, osmolality and centrif ugation time on cell counts in urine. John Rowc

4. Analysis of U.S. 1968 single live births and fetal deaths. Many
Conventional statistical summary techniques by birth weight and gestational
age categories have been applied to these data. In addition, contour analyst
of each sub-population as classified by sex, metropolitan status and race, ha
also been applied, yielding several new insights into the birth weight-
gestational age continuum. C. R. Stark, F. E. Lundin, Jr., and J. D. Ashbroo

5. Life table construction on barrier-reared Fischer's 344 rats.
Age-specific pathology rates and life table characteristics have been derived
for this colony of aging rats maintained at Charles River Animal Laboratories
Wilmington, Massachusetts. D. C. Gibson and Albert Jonas

6. Gonadotrophin measurements in adolescent and pre-adolescent humans
Urine measurements of LH and FSH have been collected for sixty consecutive
days during a replicated, designed experiment. Analysis of covariance, smoot
trend analysis and various statistical procedures are being performed on thes

data. J. W. Hansen and G. T. Ross.

7. Investigation of seasonality and/or periodic va^fiatidn in the

potency of pertussis vaccine standards. These time series derive from bio-

assay standards maintained by the Bureau of Biologies for more than 15 years

in an effort to monitor Industry production of the vaccine. Approximately

407o of the regular weekly values are "missing." The analysis of time series

data with such a high rate of missing data requires specially tailored

algorithms, and modified confidence band procedures. C. R. Manclark and

C. J. Maloney

8. The significance of weight loss in the evaluation of pituitary

response to LH-RH in women with secondary amenorrhea. Linear and polynomial

regression analyses were performed to relate response measures to percent cf

ideal body weight longitudinally for women in the study. R. L. Van de Wiele
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July 1, 1973 through June 30, 1974

Biometry Branch

Cor tracts

Members of the Branch serve as primary project officer on five
contracts. The progress of the contracts is described below.

«
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Biometry Branch

Contrafct and Collaborative Research

Contract Title : Epidemiologic Study of Breast Cancer and Benign Breast
Lesions in Relation to the Use of Ovarian Hormones

Contractor : Institute of Oncology, Ljubljana, Yugoslavia
Money Allocated : 524,460 Yugoslavian Dinars

Objectives : To determine whether women who use oral contraceptives have an
increased risk of breast cancer.

Summary : This study is similar in design to contracts funded by our Institute
in the United States. Women with benign and malignant breast tumours are
interviewed concerning their previous use of steroid contraceptives. A
matched group of patients without breast disease will also be interviewed as

well as a group with benign breast disease that are not biopsied. Analyses
will be done to determine whether any increased risk of breast disease exists

in women who use steroid hormones.

Significance to Biomedical Research and Program of the Institute : This study

is an important part of the Institute's program to monitor the side effects
that have been proposed as potential sequelae to oral contraceptive use.

Proposed Course : Present plans are to terminate the study in 1975.
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Biometry liraiich

Contract and Collaborative Research

Contract Title
Contractor
Money Allocated

Birth Defects Monitoring Program
The Center for Disease Control, Atlanta, Georgia
$298,560

Obiectives : To determine whether a monitoring system can be developed to

monitor and investigate outbreaks of congenital malformations and other
disorders diagnosed in the newborn.

Summary : At the present time. The Commission on Professional Hospital
Activities (CPHA) receives abstracts on all discharge diagnoses for newborns
in hospitals in which approximately one third of U. S. births occur. For
the purposes of this contract, tables will be provided to the Center for
Disease Control (CDC) which will continually review them for unusually high
rates of selected diagnoses. Where high rates occur, field investigations
will take place to determine their causes.

Significance to Biomedical Research and Program of the Institute : This study
is a natural extension of the interest of the Institute in the etiology of
diseases of the newborn.

Proposed Course : The intent of the project officer is to continue this
contract until the feasibility of this approach to monitoring epidemics of
congenital malformations is adequately evaluated.
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Contract Title
Contractor
Money Allocated

NICHD Annual Report
July 1, 1973 through June 30, 1974

Biometry Branch

Contract and Collaborative Research

Oral Contraceptives and Tumors of the Breast
University of California School of Public Health
No money allocated in this fiscal year

Objeptives : To determine whether the incidence of tumors of the breast is

associated with oral contraceptive use.

Summary : The frequency of oral contraceptive use in women with breast cancer
and women with benign breast lesions will be compared with that of control
groups of women free of cancer and/or breast lesions. Cases diagnosed in a

two-year period will be selected.

Three groups of women are being used:

1) Women with breast cgncer 49 years of age or younger in whom cancer of the
breast has been diagnosed for the first time during the study period. These
are patients admitted consecutively to certain designated hospitals in the
San Francisco Bay Area.

2) Women with benign breast lesions. These are women biopsied or operated on

for benign lesions of the breast in the same hospitals within a specified
period of the cancer cases. One woman with a benign breast lesion is matched
with each cancer by age, by race, by religion, and by socio-economic status.

3) Women without evidence of breast lesions or cancer of any site. These
women serve as controls. Two controls are chosen for each cancer case, one

from surgical and one from the medical service.

The aim is to accumulate at least 400 cases in each of the study groups, wotnea

with breast cancer, with benign breast lesions, medical controls and surgical

controls.

Basic data necessary for the study are derived from two main sources--review
of the hospital record of each subject and a personal interview. The inter-

view seeks information on socio-demographic , menstrual and reproductive and

contraceptive variables.

Over 300 cases of malignant breast cancer have been studied, as well as

appropriate controls. Preliminary tabulations have been made available to

the Institute, so that current surveillance of this important problem can be

maintained

.
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Significance to Bio.medical, Research and Program of the Institute : This study
is an important part of thfe Institute's program to monitor the side effects
that have been proposed as potential sequelae to oral contraceptive use.

Proposed Course : The study will gixpire in December 1974, with no further
funding, at which time the results of the study will be published.
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July 1, 1973 through June 30, 1974

Biometry Branch

Contract and Collaborative Research

Contract Title : A Retrospective Study of the Risks for Cancer of the

Breast, Body of the Uterus, Ovary, and Cervix among Users
of Contraceptives

Contractor : Yale University, New Haven, Connecticut
Money Allocated : No money allocated this fiscal year

Objec tives : To determine whether the incidence of carcinoma of selected sites

is associated with oral contraceptive use.

Summary : Cases are being identified of women with breast, uterine, and ovarian
cancer admitted to hospitals in tb'e areas in and around Bridgeport, Hartford,
and New Haven, Connecticut, and Springfield, Massachusetts, over a two-year
period

.

Controls are selected as the next patient with the appropriate matching vari-
ables admitted to the same hospital as the case with an acute medical or
surgical condition or for an elective operation.

Interviews are administered in hospital, whenever possible, inquiring of

demographic variables, obstetric hisotry, menstrual history, contraceptive
history, and a checklist of diseases.

Analysis will involve an examination of the difference in the proportions of

cases and controls exposed to oral contraceptives for different lengths of

time, for each site and for specific cell-types at each of the four sites.

Relative risks for various lengths of exposure to the oral ctintraceptive will

be calculated. Nearly 200 cases have been interviewed. Preliminary tabula-

tions have been made available to the Institute, so that current surveillance
of this important research problem can be maintained.

Significance to Biomedical Research- and Program of the Institute : This study

is an important part of the Institute's program to monitor the side effects
that have been proposed a potential sequelae to oral contraceptive use.

Proposed Cour se: The study will expire in December 1974, witli no further
funding, at which time the results of the study will be published.
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Biometry Branch

Contract and Collaborative Research

Contract Title : A Collaborative Study of Oral Contraception and

Cerebrovascular Disease
Contractor : Duke University Medical Center
Money Allocated : No money allocated in this fiscal year

Ob
i
ec t ives : To determine whether the incidence of stroke in young women is

increased by use of oral contraceptives, and if so to identify characteristics
that are especially related.

Summary : The neurologic services of ten university medical centers have

identified all young women admitted to their hospitals with definite or sus-

pected cerebrovascular disease of any type. Four of the participating
hospitals also identify patients admitted to each of the community hospitals
in their metropolitan areas (Miami, St. Louis, Baltimore, and Atlanta). An
estimated 200 patients with cerebrovascular disease are submitted for study
each year. Clinical data on each of these patients are abstracted from the

hospital and physician's records. The frequency of usage of oral contraception
in these patients will be compared with that found in two selected control
samples: 1) women hospitalized for other diseases and 2) women representing
a "healthy" population residing in the same neighborhood as the patients
selected for the study. Information regarding pill usage will be obtained
from the patient and control subjects by personal interviews carried out in

their 1 tomes.

All patients and controls have been selected and interviewed this year. All
clinical data have been assembled at Johns Hopkins, where a coding system
has been developed.

A manuscript was published in the New England Journal of Medicine in whicii ihe

basic finding, a nine-fold increase in risk of stroke for oral contraceptive
users, was published. Additional analyses on further risk factors in such
women, are planned.

Significance to Biomedical Research and Program of tlic Institute : The stud.-

is an extension of previous research on therombocmbol ism and oral contracep : ive

use in which very few stroke cases were included and is a part of our progr^im

to monitor the significant effects on health of currently used contraceptives.

Proposed Course : The study will expire in December 1974, with no further
funding, at which time the results of the study will be published.

a
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Publications and Talks

Publications

1. Orr, W.C, Hoffman, H.J., and Hegge, F.W.: Sleep loss, sustained
performance, and the basic rest-activity cycle (BRAC) . In Chase, M.H.,
Stern, W.C, and Walter, P.L. (eds.): Sleep Research . Los Angeles,
Calif., Brain Information Service, Brain Research Institute, U.C.L.A.,
Volume 2, 1973.

2. Orr, W.C. and Hoffman, H.J.: A 90-min cardiac biorhythm: Methodology
and data analysis using modified periodograms and complex demodulation.

IEEE Trans, on Biomedical Engineering , BME-2 1 (2) : 130-143 , 1974.

3. Hoffman, H.J., Guerry, IV, D., and Dale, D.C.: Analysis of cyclic
neutropenia using digital band-pass filtering techniques. J. Inter -

displinary Cycle Research 5:1-18, 1974.

4. Ciaranello, R.D., Hoffman, H.J., Shire, J.G.M., and Axelrod, J.: Genetic

regulation of the catecholamine biosynthetic enzymes II. Inheritanc'e

of tyrosine hydroxylase, dopamine- 0-hydroxylasc and pheny lethanolamine
N-methyltransferase. J. Biological Chemistry , 1974. In press.

5. Hoffman, H.J. and Ciaranello, R.D.: Genetic regulation of the catechol-
amine biosynthetic enzymes: Statistical appendix. J. Biological Chemistry
1974. In press.

6. Orr, W.C, Hoffman, H.J., and Hegge, F.W.: Methods of biorhythmic
analysis in the assessment of human performance. Annals of the New Yorii:

Academy of Sciences , 1974. In press.

7. Hoffman, H.J., Stark, C.R., Lundin, Jr., F.E., and Ashbrook, J.D.:

Analysis of birth weight, gestational age and fetal viability, U.S. births,

1968. Obstetrical and Gynecological Survey
,

(Supplement), 1974. Inprass.

8. Orr, W.C, Hoffman, H.J., and Hegge, F.W.: Ultradian rhythms in extended

performance. J. Aerospace Medicine , 1974. In press.

9. Schlesselmaii, J.J.: Data transformation in two-way analysis of variance.

J. Amer. Stat. Assoc . 68:369-378, 1973.

10. Schlesselman, J.J.: Planning a longitudinal study: I. Sample size

determination. J. Chron. Pis . 26:553-560, 1973.

11. Schlesselman, J.J.: Planning a longitudinal study: II. Frequency of

measurement and study duration. J. Chron. Dis . 26:561-570, 1973.
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12. Schlesselman, J.J. : Sample size requiremerU s in coliurt and case-conCri i

studies of disease. Amer. J. Epid . In press.

13. Seigel, D.G. and Greenhouse, S.W. : Multiple relative risk functions in

case-control studies. Amer. J. Epid . 97:324-331, 1973.

14. Seigel, D.G. and Greenhouse, S.W.: Validity in estimating relative risk

iri case-control studies. J. Chron. Pis. 26:219-225, 1973.

Talks

1. Schlesselman, J.J.: Multiple regression in the analysis of counts and

proportions. The Washington Statistical Society, October 1973.

2. Hoffman, H.J.: Modern techniques of statistical time series analysis.
Sponsored by the Washington Statistical Society, 16 May 1974, National
Bureau of Standards, Gaithersburg, Maryland.

3. Hoffman, H.J.: Techniques of profile analysis, and uses of life table
methods for animal models in aging research. Delivered at the "Conference
on Animal Model Data 'jevelopment for Aging Research, 3 June 1974, Jackson
Laboratories, Bar Harbor, Maine.
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NICHD Annual Report
July 1, 1^73 through June 30, 1974

Office of Associate Director for Program Services

SUMMARY

The Office of Program Services experienced a significant increase in workload

factors over the previous fiscal year which affected the two branches consti-

tuting the Office: the Program Statistics and Analysis Branch and the Grants

and Contracts Management Branch. The increase in workload was accompanied by

a reduction of six full-time permanent positions to an approved level of 65

through June 30, 1974.

The Institute's extramural projects, including grant and contract programs

increased over fiscal yfear 1973 by 385 projects and $28.8 million. The

increases were related to two events: (1) the release of fiscal year 1973

impounded funds ($16.1 million) and the apportionment of fiscal year 1974

Congressional Increases ($15.8 million). The release of fiscal year 1973

impounded funds cancelled out the phase-out of the old training programs and

permitted them to continue close to their recommended level. At the same time

the Institute inaugurated the new institutional fellowship program. The

Research Career Award program was transferred from the Research Fellowships

Budget Activity to a special line item under the Research Grants Budget

Activity. It became necessary to fund for multi-years a number of research

grants in order to lessen the impact of fiscal year 1974 competing funds on

fiscal year 1975 President's Budget noncompeting funds. The workload related

to the events above took place between February through June 1974, a relative-

ly short period of time.

The Office was particularly pleased with the announcement that Pediatrics had

accepted a publication entitled "Recipients of Research Grants from NICHD"

which wag prepared by staff of the Program Statistics and Analysis Branch.

The Branch also was responsible for the publication of "The Extramural Program

of Research on Aging in NICHD" and "Inventory of Federal Population Research."

The Branch took the initiative to integrate the Division of Research Grants

(DRG) machine record system with its own data system in order to avoid dupli-

cation of coding procedures and release time for analytical reporting. A

study of the Branch by the Management Analysis Branch, ODA M, NIH, was con-

ducted late in the fiscal year to ascertain the responsiveness of the date

system to requests by Branch and Institute staff. The integration of the DRG

system represented a major step forward prior to the study. It is anticipated

that the integration of the two data systems will greatly assist the Branch

Chief and staff in executing their analytical and statistical responsibilities.

The Conference Assistant position was abolished early In the fiscal year. The

operating functions of this position were placed with conference program

sponsors while the coordination of the conferences for fiscal and reporting

purposes was added to the duties of the Administrative Officer.

The Committee Management Assistant provided various services to the nine

advisory committees located In the Institute, including member processing
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services. The National Advisory CliJ Id lloaltli .iiul lluiiKm lu-vc U)iiim>nt Cduiu-II
served through the three councils constituting iiHit^nl year I97A with tni.ly

eight appointed members of a total authorized membership of fourteen, not
counting three liaison members. The Institute anticipates that five members
will be appointed to the Couhcil by June 30, 1974.

a

C--2



NICHD ANNUM, KK1M1RT

JULY I , 197) TIIKU lUNI'. K) , 10 7/1

(;kants and contkacts manackmkn'I' iikancii

SUMMARY

During Fiscal Year 1974, tlie Lnstltutt' nhould support abiuit l,7:i2 re'st-arch

and training grants, research f ellowsliips , research career and research
career development awards and researfch contracts at approximately $118.4
million. Of this total, about 258 applications in the amount of $16.1
million will be funded from Fiscal Year 19 73 impounded funds which were
released for obligation in February 1974.

The total number of grants awarded represents an increase of about 28% in
the numbers of projects (385) and an increase of 32% in dollars ($28.8
million) from the Fiscal Year 1973 portfolio.

The Institute used the DRG system of normalized scores to determine a

funding order for regular research grants. Program projects were ranked
according to an Institute-developed system for normalizing scores based
upon the DRG formula. The priority score was essentially the basis for

funding the training grants, research fellowship awards, and research career
development awards, although preference was given to competing renewal
training grants in order to provide continuous support to our ongoing
programs. Competing training grants, postdoctoral and special fellowships
(F2's and F3's) and research career development awards were funded from
Fiscal Year 1973 impounded funds. The new individual research fellowship
awards (F22's) were obligated from funds provided for in a separate line
item in the Fiscal Year 1974 budget. Competing contracts were awarded from
both the 1974 budget and the impounded funds.

Negotiation of Research and Training Grants

Noncompeting research grants with July 1 and August 1 start dates were not

negotiated in Fiscal Year 1974. Those noncompeting grants with start dates
of September 1 through February 1 were negotiated on a scale ranging from

5% to 15% depending upon the size of the grant. The March 1 through June 1

noncompeting grants had been negotiated in Fiscal Year 1973 at which time

all future commitments were reduced. Competing research grants were
negotiated on a similar scale of 5% to 15%. 'Ilirough these negotiations we
expect to acquire approximately $4.2 million which will enable us to fund

about 63 additional grants. No negotiation is anticipated for noncompeting
training grants in Fiscal Year 1974.

RESEARCH GRANTS

During Fiscal Year 1974, we expect to award 1,120 regular research grants in

the amount of $74.9 million, an increase of 241 grants and $19.8 million from
Fiscal Year 1973. The total consists of approximately 608 noncompeting grants

for $40.5 million and 512 competing awards for $34.4 million. Of the 1,120
awards, about 174 will be paid from impounded funds in the amount of $8.6
million. About $0.3 million of the $34.4 million will be obligated for
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scientific evaluation gratits. In our Special Research Program we will award
11 Mental Retardation Center grants for $5.6 million. In the Fiscal Year
19 74 budget the research career and research career development awards appear
as a separate line item under Special Research. We expect to award 92 research
career and research career development awards in the amount of $2.3 million.
The total consists of 7 research career awards for $0.2 million and 85 research
career development awards for $2.1 million. Nine of the research career
development awards were competing applications paid from 1973 impounded funds

($0.2). The total number awarded represents a decrease of 14 awards and $6.3
million from Fiscal Year 1973. We transferred $2.9 million to the Division
of Research Resources for the General Research Support Grant program.

TRAINING GRANTS
,

During Fiscal Year 1974 we expect to award 100 training grants in the amount
of $12,5 million. We will award 66 noncompeting grants for about $7.4 million.
The balance of $4.7 million represents impounded funds which were obligated
to restore about 90 grants awarded in Fiscal Year 1973 to their required levels
and to award about 34 competing training grants. The total number of grants
increased over Fiscal Year 1973 by 7 and the dollar amount increased by $5.6
million.

FELLOWSHIPS

We expect to award about 40 postdoctoral and special fellowships in the amount
of $0.5 million during Fiscal Year 1974. About 15 of these fellowships will
be noncompeting continuations in the amount of $0.2 million. The balance of

$0.3 ira this program will be obligated to support about 25 competing awards.

NEW RESEARCH TRAINING FELLOWSHIP PROGRAM

A new individual research training fellowship program was initiated in Fiscal
Year 1974. The NICHD was apportioned $1.8 million to support tliis activity.
We estimate these funds will support about 135 approved applications.

RESEARCH CONTRACTS

During Fiscal Year 1974 we expect to award 234 research contracts and
reimbursable agreements for approximately $20.8 million. This will consist
of about 190 research contracts and reimbursable agreements in the amount of

$15.5 million for the Center for Population Research Program, about 14 contracts
in the amount of $0.8 million for the Adult Development and Aging Program, aac
approximately 30 research contracts in the amount of $4.5 million for the Chi^d
Health Program areas. The Fiscal Year 1974 contract program will represent ai

increase of 20 contracts and reimbursable agreements and $1.9 million from tht

Fiscal Year 1973 program.
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SUMMARY OF INSTITUTE SUPPORTED PROJECTS
(Dollars in Millions)

1973 19 74 Change
No. Amount No. Amount No. Amount

Research Grants
Noncompeting 630 $40.3 618 $ 45.5 - 12 +$ 5.2
Competing 260 20.4 513 35.0 +253 + 14.6

1

890 60.7 1,131 80.5 +241 + 19.8

Training Grants
Noncompeting 85 6.3 66 7.4 - 19 + 1.1
Competing 8 0.6 34 5.1 + 26 + 4.5

93 6.9 100 12.5 + 7 + 5.6

Fellowships 44 .5 40 .5 - 4

New Research
Training Fellowships — — 135 1.8 +135 + 1.8

Research Career and
Research Career
Development Awards 106 2.6 92 2.3 - 14 - 0.3

Contracts 214 18.9 234 2^.8 + 20 + 1.9

GRAND TOTAL 1,347 $89.6 1,732 $118.4 +385 +$28.8

#•
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NICHI) Annunl Report
July 1, l^)7 3i LlirouHli June t() ,

\')//,

l'r<)i^.i:«iii StntJsiliM mid Aim I y -i I .'i Midiuli

SUMMARY

Much of the work of the Branch revolved around the preparation of reports : or
the use of program staff, the NACHHD Council, and the scientific conimunit\'

generally. Several publications resulted from these activities. Recipien: s

of Research Grants from NICHD , to be published in Pediatrics, was based on a

presentation made by the Chief of the Branch at a meeting of the NACHHD Coun-
cil, and prepared in the Statistical Analysis Section. This paper analyzes
the extent to which age, sex, and type of degree affect an applicant's charces
of funding. The Program Analysis Section was responsible for the publication
The Extramural Program of Research on Aging in NICHD , which includes infonr.a-

tion on the objectives and methodology of projects in aging research, as well
as abstracts of current research progress. The Inventory of Federal Popula-
tion Research , which covers all research grants, contracts, and intramural
projects in population research supported by Federal agencies, was prepared
by the Program Analysis Section, with the tabular material and the statistical
analysis provided by the Statistical Analysis Section.

At the request of the Interagency Committee on Population Research, the Branch
has undertaken to publish a comparable inventory of private agency population
research. Discussions have been held with the major agencies in this fielc,
who have agreed to provide the information in the required form. The data will
be edited and classified by the Program Analysis Section and the computer as-

pects will be handled by The Population Council on contract.

A major Branch effort this fiscal year was planning for the integration of the

DRG machine record system with the PSAB data system in order to avoid duplica-
tion of coding procedures and release time for analytical reporting. The In-

formation Systems Section is working with the other Sections, and with DRG and

DCRT, towards the implementation of the new data set-up.

The Branch is well represented in EEO activities. One of our merr.bers recei/ed
an HEW award for outstanding contributions to the EEO program. Another is an

NIH EEO Counselor and the NICHD representative to the NIH EEO Council. A tnird

is a member of the NICHD EEO Advisory Committee. Several staff members are ac-

tive participants in the NICHD Women's Task Force, serving on a number of the

Task Force Committees.

Program Analysis Section

Activities in the Program Analysis Section remained unchanged in the last yaar,
although there was expansion in some areas. The group continued to assign
NICHD applications to the various programs within the Institute, to classify
the grant holdings across a number of axes, and to prepare reports in answer,

to specific requests.

In the classification of grants, we have started coding intramural projects
for the first time, as we have had an increasing number of requests for
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covering information on research conducted as weLl as supported by NICHE*.

Another change has been the classification of the subprojects of program p ej-
ects in order to provide better information retrieval for these large stud: es.
In tirrte we hope to get both of these additions computerized. In the meant. me,
we have devised a means for indicating on the computer whether a particula
topic is of major or minor emphasis in a given project, which cuts down signif-
icantly on the amount of staff time spent in answering routine requests.

Several requests came to us as the direct result of Congressional interest in
various areas of research. One of these was child abuse and/or neglect.
Section staff were asked to prepare various status reports on NICHD fundinj
of projects related to this topic, and also participated in planning sesslins
for the development (pf an NICHD conference on the subject. Other requests
which were a reflection of interest on the Hill included those for informa'ion
on Tay-Sachs Disease, Down's Syndrome, dyslexia, and abortion.

The Office of the Director also generated a number of requests in the course
of the year. One of these was on developmental pharmacology; staff were asked
to review NICHD applications in this area, and to categorize then according
to a scheme developed by the National Academy of Science. Another covered
Institute holdings in the fields of genetics, nutrition, and congenital mal-
formations. Information on NICHD projects concerned with human sterilization
and _in vitro human fertilization was also requested by this office, as was an
identification of the ten scientific disciplines which received the largest
amount of support from NICHD.

As in the past, a good deal of the work of the Section involved jobs done to

meet the needs of program staff. In connection with PBIM's preparation of a

report to the NACHHD Council, Section staff reviewed applications and gran*:s

in the program with relevance for areas of special emphasis identified by I BIM
staff. Also for incorporation in a report made by the GD program to the
NACHHD Council, an analysis was made by research area, of all grants in the

program since the Institute began, showing the changes that had taken place
in the program over the lO-year period.

Another job in which the Section was involved with program staff concerned
changes in the PR and GD program categories. PAS worked with staff in the

two programs in developing the criteria for the new categories, and in subje-
quently assigning grants to them. In connection with Program Review, Secticr.

staff met with Perinatal Biology and Infant Mortality program staff in order
to develop criteria for, and then to identify, all grants concerned with clin-
ical trials. Other requests from program staff included identification of
grants in genetics, parenteral nutrition, perinatal research supported by pri-
vate agencies, oral steroid contraceptives, and low birth weight infants ar

d

the respiratory distress syndrome.

The Section continued to prepare quite a number of recurring annual reports
for various purposes. Two of these are publications-- the Inventory of Federal
Population Research , and The Extramural Program of Research on Aging in NICHD.

Other annual reports prepared by the Section include the following: Scientific
and Technical Information and Funds for Science for the National Science
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Foundation; Reading, Communication, and KcIaLed Ai'cas; Nutrition; Sudden l.t-

fant Death Syndrome; Sickle Cell Anemia; and Coolcy's Anemia. The Section
Chief continues to serve as one of the Institute's representatives on the :a-

teragency Panel oh Early Childhood and the Interagency Panel on Adolescenct ;

material is also prepared annually for these panels on NICHD support of prtj-
ects relevant to their respective interests.

Statistical Analysis Section

This Section participated during the year in the advance planning and prelim-
inary work required for the contemplated switchover to machine input drawn
from the DRG IMPAC system, which is expected to replace a large portion of the

coding and data input preparation now done in the Statistical Analysis Section.

The Section continued to be responsible for the preparation and dissemination
of a number of recurring reports, as follows:

Annual: NICHD grants and contracts awarded from FY 197 3 funds,
alphabetic by investigator

NICHD grants and contracts awarded from FY 1973 funds,
geographic by grantee location

NICHD grants and contracts awarded from FY 1973 funds,
numeric by grant number

NICHD portion of NSF Survey of Federal Funds for Research,
Development, and other Scientific Activities, Fiscal Years
1973-1975

Semiannual

;

Estimated distribution of NICHD intramural funds, by

program, FY 1973

Vital statistics and other background data for the

Director's use at appropriation hearings

NICHD research contracts awarded from FY 1973 or active
in June (December) 1973

Quarterly: PBIM active grants and contracts, by program category

Triannual: Status report on SIDS research

Active NICHD grants and contracts, alphabetic by Investigator

Active NICHD grants and contracts, geographic by grantee
location

Active NICHD grants and contracts, numeric by grant number
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Monthly: Summary report of active NICHD grants and contracts

Active NICHD fellowships, by program js

If

A copy of the March l')74 Monthly Suiniiiary of Active CranLy and Con L rac t .m \h

shown on page CB-d, (March data arc tiu> most i"c>ccnt available at LUis wii.:lM|u,.>
\

The Institute's active portfolio consists of 14)1 grants and contracts totid-
i

ing over $102 million. These figures include 25 research grants totaling
j;

$1^ million which had been funded and activated on FY 1973 impounded funds up
1

to that point. .
.

-
.

-

|

Statistical data bearing on the relationship between research project grams, i

program projects, and center grants was furnished to the NACHHD Council Sut-
|

committee on Program Projects and Centers for each of its two meetings, in '

January and in April.
I

The Section also prepared charts, tables, and analytical narrati\'e for the

AduLt Development and Aging Branch and for the Growth and Development Branch
for inclusion in their respective reports to Council.

Reports provided to meet special needs of Institute staff included:

Summaries of review actions, approval rates, and funding rates
for specific categories of grant applications

Trend data on grant and contract awards for specific programs

Vital statistics data of the National Center for Health Statistics

Data on NICHD indirect trainees and estimates of full-time-
equivalent trainees

Biomedical/Behavioral distributions of NICHD grants and contracts

M.D./Ph.D. distribution of NICHD fellows and trainees

NICHD grantees who have received prizes or honors for research

NICHD awards to specific academic departments

Research funding success of investigators at MR Centers

Types of institutions receiving awards

Length of project period of POl's

Fate of amended research grant applications

Organizations outside of NICHD to which the Section furnished information -in-

cluded Congressional committees, other NIH Institutes, and the Ford Foundation.
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Publications:

LaVeck, G.D., Freedman, L.R., Walter, H.H., and Steinberg, F.S.:
Recipients of research grants from NICHD; do age, sex, type of
degree affect funding chances? Pediatrics , in press.

Information Systems Section

Major emphasis was placed on the planning, design, and programming for input
linkage between the DRG IMPAC system and the PSAB machine data system. All
Sections of the Branch were involved in developing the record content, A re-
view of the current record content resulted in the release of some data eleme its

no longer in use, and the adoption of new elements which will enhance the in-
formation the Branch can provide. The Section will operate on a parallel filt;

update basis until the bugs are completely eliminated from the new system.

The Section has the responsibility for the computer aspects and publication
preparation for the Inventory of Federal Population Research and The Kxtraniur .1

Program of Research on Aging in NICHD . A new task taken on by the Section this
year was the machine preparation of the research abstracts for The Extramural
Program of Research on Aging in NICHD . Working with the Program Analysis Sec-
tion, a procedure was developed whereby the IBM conversational terminal and
the Wylbur Text Edit System were utilized for input, and the IBM 360/20 remote
terminal computer printer provided camera ready copy.

This operational mode not only saved time and money in producing the finished
copy for the publication, but it also established a dat^-set for use next year.
Next year we will merely add new items to the file, remove items no longer
active, and update the remaining items with the latest progress information.
This will considerably reduce the time it takes to produce the body of this

report for printing.

The Section developed and installed an improved fix program for the master
file update system. The new program, written in PL/1, is less^^estrictive on
input, executes in a faster fashion, and pulls forward more information.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Center for Population Research
Office of the Director

Introduction : Now id itfe sixth year as an organizational entity responsible

for research on population issues, the Center can identify accomplishments and

opportunities for rapid growth. The following examples illustrate CPR pro-

gress in providing essential tools to investigators.

1. Contraceptive Development Branch:

- Distribution of human reproductive hormones - standardized samples of

human chorionic gonadotropin and its subunits (hCG) and of luteinizing
releasing factor (LRF) are being supplied to the scientific community.

These materials, produced by CDB contracts, were once scarce or un-

available as research material. In addition, distribution of ovine
luteinizing hormone (LH) and its subunits will be initiated following
their proper characterization.

- Testing Facility - The capability during the past year to test almost

200 compounds for antifertility and endocrine activities provides an

invaluable resource to contractors in our antifertility drug synthesis

program. In addition to its obvious function of testing specific com-

pounds, this facility is enhancing the techniques and methodology of

antifertility assays. Baseline studies on 16 reference standards have

been completed and are being used in assays for potency. And, sophis-

ticated improvements have been made in tests for postcoital antifertility

and antispermatogenic activity.

2. Behavioral Sciences Branch:

- Support techniques for use of Census Public Use Samples - Each

decennial census of the United States produces a wealth of data which

is available to the public for analysis or other use to characterize

the composition, distribution, and economic status of the American

people. Because of its volume and variety, such data have sometimes

proved unusable. Through a contract with DUALabs, the BSB has pub-

lished a users manual for Census Public Use Samples (PUSH) to investi-

gators. In addition, a CENTS-AID manual will be published which

allows investigators to use the Public Use Samples with the fast cross-

tabulation program (CENTS) initiated by the Census Bureau. Also, the

contractor offers seminars and instruction in the use of both PUSH and

CENTS -AID.

3. - Laboratory Test for Intravascular Coagulation - In clinical and

investigative medicine, and with particular need for evaluating re-

lationships between contraceptive use and thromboembolism, there

existed an urgent requirement for laboratory tests capable of detecting
or predicting intravascular coagulation. Research supported in this
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area has resulted in development and standardization of procedures and
methodology of fibrinogen chromatography as a screening procedure for
assessing the risk of thromboembolic complications in patients on
various types of contraceptive therapy.

4. Scientific Information Services:

- Population Sciences: Index of Biomedical Research - Sinde October
1973, the Center has produced this monthly bibliographic citation
journal in cooperation with the National Library of Medicine based on
information in the Library's Medical Literature Analysis and Retrieval
System (MEDLARS). This resource is directed to investigators concerned
with biomedical research in the population field. Distributed gratis
during the first year, the journal will be available on a subscription
basis with the September 1974 issue.

The observation that opportunities are accumulating for rapid growth is based
in large part on estimates of dollar costs to move to the next step in con-
traceptive development - clinical trials. The testing in humans of new anti-
fertility compounds is an expensive and complicated process which requires
significant increases of budget and staff.

Budget : The fiscal picture for the Center is complicated in FY 74 by the
same factors which affect most DHEW activities: the lack of an appropriation
in FY 73; the Impoundment of FY 73 funds which were subsequently released in
FY 74; and a FY 74 appropriation from which the Congress permitted a 5% with-
holding. For simplicity, this report will reflect only the total amounts
available for obligation in FY 74 in the various subject categories without
accounting for differences in source whether from impounded funds, Congressional
increase or appropriation base.

(Dollars in Millions)
FY 1973 FY 1974
(Actual) (Estimate)

CPR Component - Program Activity
1. Population and Reproduction Grants Branch

A. Fundamental Biomedical Research
B. Fundamental Social Riesearch

C. Population Centers
D. Research Training

2. Contraceptive Development Branch
A. Directed Biomedical Research
B. Product Development

3. Fertility Regulating Methods. Evaluation Branch
Evaluation of Contraceptives in Use

4. Behavioral Sciences Branch
Directed Social Research

5. Office of the Director
A. Scientific Information Services
B. Population Program Management

6. NICHD Intramural Research
TOTAL - Population Research Program

(20.1) (30.4)
12.8 19.4
2.6 3.5
2,6 4.0
2.1 3.5
(6.5) (6.8)
3.7 2.5
2.8 4.3
(6.4) (4.8)
6.4 4.8
(1.7) (3.7)
1.7 3.7

(2.4) (2.8)
0.1 0.2
2.3 2.6
(2.7) (2.8)
39.8 51.3
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As required by Public Law 91-572, (The Family Planning Services and Population
Research Act of 1970) the Center submitted to the Deputy Assistant Secretary
for Population Affairs the third annual progress report of population research
programs for calendar year 1973. The report was prepared in late September
and was subsequently submitted to the Congress by the Department, An expanded
version of the final report was distributed in November by the Center to

grantees and contractors funded by the Center.

Staffing : Adequate manpower to staff the programs of the Center became even
more critical during FY 1974. Stringent personnel ceiling applied to the
Institute resulted in the loss of one position to an authorized strength of

36 full-time permanent positions. The staffing pattern provides 22 professional
and 14 clerical positions. Staff changes during the year included the following;

Behavioral Sciences Branch - Gloria Kamenske, Ph.D., was detailed to the Center
from the Office of International Health, DHEW in July 1973 and was appointed
to the staff in April 1974. Dr. Kamenske is a psychologist and received her
doctorate from Michigan State University. She brings a rich background of
Federal administrative experience to the Center from a variety of research and
scientific management positions, Aaron Botbyl , Ph.D., resigned in July 1973

to return to clinical psychology work at the Cumberland County Guidance Center
in Millv.ille, New Jersey,

Population and Reproduction Grants Branch - Julia Lobotsky , M.S., was appointed
at the end of June 1973 as a biologist. She was previously employed as a

research scientist with the Worcester Foundation for Experimental Biology in

Shrewsbury, Massachusetts. While with the Foundation, Ms. Lobotsky edited a

scientific newsletter dealing with research in prostaglandins and conducted
research in reproductive biology, William Spillane , Ph,D,, Medical Social
Worker, left the Branch and NIH to accept a position with the Drug Abuse
Information Branch of the Alcohol, Drug Abuse and Mental Health Administration,
Allyn Waterman , Ph.D., continues to provide valuable service to the Branch in

an intermittent position as Health Scientist Administrator.

Fertility Regulating Methods Evaluation Branch - Appointment action was com-

pleted in May 1974 of Heinz W. Berendes , M.D. , as Chief of this Branch.

Dr. Berendes had been acting in that capacity for approximately one year,

Donald B. Love land , M.S., Statistician, retired on March 1, 1974. Mr, Loveland
remains in Walnut Creek, California where his duties had been connected with
the contract for the Contraceptive Drug Study at the Kaiser Foundation Research
Institute.

Contraceptive Development Branch - Hyun K. Kim , Ph.D., received permanent
appointment to the Branch as Health Scientist Administrator in May 1974.

Dr. Kim is a medicinal chemist and held appointment with the Branch for the

two previous years as a Senior Staff Fellow.

Liaison and Scientific Information : These activities are presented in this

portion of the report since, they are coordinated in the Office of the Director
with substantial support friim the Branches.
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Interagency Conanittee on Population Research - The Center continues to provide
staff support to the coordination of population research activities on the

part of the various Federal agencies carried out through the Interagency
Committee on Population Research (ICPR), An important function of this
Committee is to facilitate the exchange of information and ideas and coordinate
the efforts of the Federal Government concerned with research related to human
population problems. The Committee has representatives from 20 Federal agencies
and is chaired by the Director of the Center for Population Research. The
Chairman was designated by the Deputy Assistant Secretary for Population
Affairs, to whom the Committee reports.

Inventory of Federal Population Research - The ICPR issued its Inventory of
Federal Population Research - Fiscal Year 1973 , which is the fifth of such
reports., updated annually^ The Inventory represents a cooperative effort on
the part of each of the reporting Federal agencies which funds projects in

population research. The scope of the Inventory encompasses a broad spectrum
of research in the biological, medical, social, and behavioral sciences and

covers all projects--grants and contracts, intramural and extramural--in which
population research constitutes a major substantive category according to the

principal focus of the research.

Analysis of Federal Population Research - Another significant product of the

ICPR is the Analysis of Federal Population Research - Fiscal Year 1973 . This

report, which is prepared annually by the Committee and submitted at the end

of each fiscal year, fulfills an assigned function of the ICPR, namely, to

make recommendations on actions to be taken to meet research gaps in the

population sciences. It contains a summary and evaluation of current Federally
supported population research with recommendations for needed research, based
on the projects reported for the Inventory of Federal Population Research .

Population Sciences: Index of Biomedical Research - The communication of
population research information is enhanced through the publication of
Population Sciences: Index of Biomedical Research . Approval was received to

publish the journal on a monthly basis, and periodic publication began in
October 1973. This bibliographic citation journal provides a useful resource
to those concerned with the progress and results of biomedical research in the

population field. It is the counterpart of Population Index , a bibliographic
journal devoted to population research in the social sciences, which the

Office of Population Research at Princeton University publishes and ^^ich NICHD
has helped support for several years. Population Sciences: Index of Biomedical
Research is produced with the cooperation and assistance of the National
Library of Medicine and is based on the information contained in the Library's
Medical Literature Analysis and Retrieval System (MEDLARS).

Population Research Monographs -NICHD has Initiated another important means
of communication through its occasional monographs in population research.
The monographs provide a review and evaluation of the state-of-the-art in
substantive areas of population research. They are published as individual
books on a non-periodic basis. The books usually contain an evaluative review
of a field, annotated citations, and an analysis of the next steps for achiev-
ing progress with regard to meeting research gaps.
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Publications of Workshops and Conferences - A number of publications have
resulted from the proceedings and summaries of NICHD conferences and workshops
in the population sciences. A list follows of the articles and books pub-
lished this past year.

Title & Year of
Publication

Authors /Editors
Publisher

Biology of the Cervix
1973

R.J. Blandau
K. Moghissi
University of Chicago Press

Receptors for Reproductive Hormones
(Scientific Symposium for the Annual
Meeting of Population Research
Centers Directors, 1972)

1973

Bert W, O'Malley
Anthony R. Means
Plenum Press
New York

The Corpus Luteum
(Symposium of the Annual Meeting
of the Society for the Study of
Reproduction, 1972)

1973

Gilbert S. Greenwald
Biology of Reproduction
(Supplement)

Biorhythms and Human Reproduction
1973

Michel Ferin
Franz Halbert
Ralph Richart
Raymond VandeWiele
John Wiley-Interscience

Proceedings of a Research Conference
on Natural Family Planning

1973

William A. Uricchio
Mary Kay Williams
The Human Life Foundation
Washington, D,C.

Oral Contraceptives and High Blood
Pressure

1974

Melvin S. Fregly, Ph.D.

Marilyn S. Fregly, Ph.D.

Dolphin Press
Gainesville, Florida

Staff Honors, Lectures and Articles :

Philip A. Corfman, Director

1. "Organized Population Research: Progress and Problems" Journal of

Reproductive Fertility, 37:499-504, 1974. Publication of a paper

presented to the annual meeting of the Society for the Study of

Fertility, Reading, England, June 1972.
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2. "Population Research at the NIll: A RespoiiSo to a National ahd Inter-

national Problem, " a lecture presented at tlic Department of Obstetrics
and Gynecology, the Medical College of Barcelona, Spain, May 30, 1973.

3. "Coordinated Studies of the Effects of Oral Contraceptives," paper
delivered to the Vllth World Congress of Obstetrics and Gynecology,
MOSCOW, U.S.S.R., August 16, 1973. Published in abbreviated form in

Cdntraceptiori 9_, February 1974,

4. "Strategy for Contraceptive Development," Chapter 21 in Human Reproductj.on :

Conception and Contraception , edited by E.S.E. Hafez and T.N. Evans,
published by Harper & Row, Publishers, Inc., Hagerstown, Maryland, 1973.

Arthur A. Campbell, Deputy Director

1. "Beyond the Demographic Transition," Presidential Address to the Population
Association of America, New York, New York, April 19, 1974, to be pub-
lished in Demography , October 1974.

2. "Three Generations of Parents," Family Planning Perspectives, _5: 106-112,
1973.

3. "Population: The Search for Solutions in the Behavioral Sciences,"
American Journal of Obstetrics and Gynecology, 116 : 131-152, 1973.

4. "Fertility Patterns and Population Trends," Chapter 1 in Human Reproduction :

Conception and Contraception , edited by E.S.E. Hafez and T.N. Evans, Pub-
lished by Harper & Row, Publishers, Inc., Hagerstown, Maryland, 1973.

Rolf Versteeg, Program Liaison Officer

1. Association for Population/Family Planning Libraries and Information
Centers (APLIC) , Member of the Board of Directors; Chairman, Training
Programs Committee; Member, International Activities Committee; Member,
Conference Planning Committee.

2. Population Association of America (PAA), Organized session for the 1974
PAA Annual Meeting on "Sharing International Population/Family Planning
Information: Future Directions."

3. "Coordination and Communication Activities of NICHD'S CPR," Published
in the May 1974 issue of Smithsonian's Science Newsletter .

William A. Sadler, Chief, Population and Reproduction Grants Branch

1. Guest Speaker, Dedication Ceremony of the Population Research Center,
Baylor College of Medicine, Houston, Texas, November 1973.

2, "NIH Supported Population Research," talk as guest speaker to the Retreat
of the Biomedical Center for Population Research of the University of
Chicago Ben May Laboratory for Cancer Research, December 1973

„
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3. Lectures on Female and Male Reproduction, April 9 and 10, 1974 to the
Department of Physiology and Biophysics, College of Medicine, Howard
University, Washington, D.C.

Sidney H. Newman, Behavioral Sciences Administrator

1, American Psychological Association, Division of Population Psychology,
Member of Executive Committee, and Secretary-Treasurer.

2, American Psychological Association, Annual Convention, September 1973,
Montreal, Canada,

- Chairman, Symposium on Problems of Human Crowding: Theory, Findings
and Needed Research.

- Member, Symposium on Problems of Sterilization

3, "Abortion: Needed Behavioral-Social Research." In Qsofsky, Howard J.

and Osofsky, Joy D., Editors. The Abortion Experience: Psychological
and Medical Impact , 551-566, Harper & Row, Hagerstown, Maryland, 1973.

Kenneth Savard, Visiting Scientist

1.
" In Vitro Observation on Follicular Steroids," presented to the University
of Maryland, Physiology Department Seminar Series, January 30, 1974,

2, "Possible Role of Cervix in Contraception," presented to S>Tnposium oh
National Family Planning, University of Florida School of Medicine,
March 14, 1974.

Gabriel Blaly, Health Scientist Administrator

"Exploration of the Male Antifertility Programs," lecture presented at

American University, Department of Biology, Washington, D.C.,
March 20, 1974,

Dolores J, Patanelli, Biologist

"Alternatives in Male Contraception," presented to Symposium on Men and

Family Planning sponsored by Preterm, Washington, D.C, February 25, 1974.

Wendy Baldwin, Staff Fellow

Appointed in April 1974 to Editorial Board of "Contraception," a national
journal based in Los Angeles, California.

Gloria Kamenske, Psychologist

Appointed to membership committee of the new Division of Population
Psychology, American Psychological Association.
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Heinz Berendes, dhlet, Fertility Regulating Methods Evaluation Branch

1. "Maternal Health and Fetal Development" paper presented to the Symposiufai

on the Development of the Mammalian Fetus in Detroit, Michigan,
December 1973.

2. "Epidemiologic of Perinatial Injury," paper presented to the Symposium
on the Preventability of Perinatal Injury, New York, New York, March 1974.

3. "Perinatal Factoirs and Neurological Damage of Infancy" artd, "Usefulness
of the Apgar Scote," lectures presented as a member of the guest faculty
for a Continuation Course for Obstetricians and Pediatricians sponsored
by the University of Nebraska, Omaha, March 1974.

a
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NICFn Annual Report
July 1, 1Q73 through June 30, IpT'^

Behavioral Sciences Branch
Center for Population Research

Research r-5latine to population examines the interrelationships between popu-

lation size, growth and distribution and economic development and other social
and psychological factors, and analyzes ways in which individuals are ri.otivated

to reduce the size of their families. It is, therefore, concerned with a great
variety of processes. It takes into account individual, interactional, familial.

Institutional , and social processes of great complexity involved in decisions
relating to family size and the effective implementation of population policies
and their consequences. Research in this area has been greatly expanded in

line with NICHD's designation as the focal point for DHFW research in popula-
tion.

Ad hoc advisory panels were established In FY 6o to guide the development of
a program of research and to evaluate research proposals which are developed
in the behavioral sciences in four areas;

(1) ?he first of these areas of population research is concerned with
the antecedents, processes and consequences of population struc-
ture, distribution, and change, and the interrelationships between
social and population change. Special importance is attached to
the interrelationships between economic factors and copulation
growth, structure and distribution for this and other nations and

for particular subgroups of the nation. Of increasing concern is

the ecological impact of population gro^rth and of related urban
technological and industrial development, information about which
is needed to guide the formulation of policies with reference to

environmental quality. Attention is also being given to migration
as a major vehicle of social change.

(2) Major concern focuses on trends in fertility and related variables,
such as marriage rates, age at marriage, unintended pregnancies,
the incidence of abortion, trends in divorce, and changes in atti-

tudes toward childbearing, family size, methods of fertility control,

and other topics, including the failure to prevent unwanted births
despite verbal .commitment to family planning. Considerable effort

is being made to develop a broader data base for more rapid deter-

mination of trends and the factors affecting them.

(3) Ultimately the factors affecting trends in fertility will express

themselves mainly within the framework of the family, so that a

major area of research on population must concentrate on the
family, on differences in this institution among various population

groups, and on changes 'which are occurring in its structure, parti-

cularly as they affect fertility. Rmphasis must also be placed on

sexual behavior, both in and out of marriage, insofar as this bears

on fertility. Research is also sought on the -nrocess of socialization
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for marriage and parenthood, including th" social pressures exerted
by the immediate family, kin networks, peers, and the broader
society to have—or refrain from havinp;—children. More needs to
be known about the factors influencing decisions that lead to the
number and spacing of births, and including perceptions of alter-
natives -to childbearing. Needed, too, is research on the relation-
ship between family structure, childbearing patterns, and child
development.

(h) Concern with problems of population growth leads to questions of
public policy. Research on all aspects of srrowth is thus relevant
to policy but is also needed specifically on the ways by which popu-
lation growth or movement are influenced by public policy, and the
effects upon population of policies already adopted regardinjr family
planning programs, welfare payments, parity payments, tax exemptions
and allowances, direct incentives, etc. As to the relationship with
family planning programs , the Henter .for Population Pesearch is
concerned with research on the assumptions under which programs are
organized and the evaluation of these prograjns in terms of those
assumptions: operational research is considered the primary/- respon-
sibility of other agencies.

The above areas were included in Requests for Proposals from FY 60 to February
1P7?. ""hey continue to reflect the scope of the behavioral sciences contract
program in population research, but RFPs,based on workshops of experts, have
shifted from, covering the range of areas to targeting on specific areas per-
taining to the determinants and the regulation of fertility, since fertility
is the single most dynamic factor in population growth, and to the consequences
of population growth and chancre as a guide to the formulation of nuMic -oolicy.
Thus RFPs have been issued on "The Social and Fconomic Determinants of Ferti-
llty Trends in the United States, lOUO-l'^TO," "The Planning and Regulation of
Fertility," "The Consequences of Childbearing and Child-spacing Patterns,"
and "The Fconomic and Environmental Consequences of Population Change."

A BSB Contract Review Committee was established in FY Jh to offer advice on
the scope of the program and to evaluate research proposals. In this review
function BSB-CRC members are supplemented by ad hoc review panel members.

About one-in-five of the proposals submitted under the contract program in the
behavioral and social sciences have been approved by peer review committees
and funded. Funding of approved pro.lects totalled .*0.T million in fiscal lOhO,
doubled to almost *1.6 million in fiscal IO70 and redoubled to approximately
$3.<5 million in fiscal 1971, dropped off slightly to $P.O million In fiscal
1972 and further to $1.7 million in 1973, primarily due to delays in obtaining
OME clearance, but rose in l'37lj to ^3.1 million, of which $0.5 million in

impounded funds can be carried over into I075, Since the initiation of this
research program in early 10f,o through fiscal year 1973 a total of 7'' contracts
have been funded. During the current fiscal year a total of 11 contracts have
been approved for funding, most of which will be funded during the current
fiscal year. The remaining contracts will be funded in early fiscal vear 107^.
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Tnventigatora in a wide variety of Innt 1 t.utlonn, mainly univprnitlf^n . hut

also In governmental unci private rpn'»arc>i orj^ani zatlonn , haVe hecomf' involvi*!!

In the research prop;ram. FIpMh or npfcial iKfitlon rf»pr(>a'»nt«»d aro nocloloffy,

psychology, economics, anthropolofry , mpdlctne, ami Btatlsticra.

Since the beginning of the Behavioral Rciences Research program, several

studies have been successfully terminated, but most are still in the active

stage. As those now underway and others to be initiated are completed, it is

hoped that our knowledge of the influences upon the birth rate and completed
family size will be greatly expanded.

*!uch of the discussion about "the po-Dulation problem" assumes that population
plays a large role in many of our other social problems, but to what extent,
and in what ways, are not sufficiently well known or agreed upon by competent
scholars. Better knowledge concerning the effects of population growth, struc-
ture, and distribution are essential if informed and acceptable public policies
regarding population are to be formulated and adopted. These studies, dealing
with a variety of interrelated factors not easily disentangled, require that
a program be structured In long-range terms, and it will be at least several
years before results highly useful to policy makers will emerge.

Kmphasis here is on projects which were continued (including those for which
a final report was received) or funded and initiated in fiscal IQTU .

During this fiscal year 6? contracts were active( including J^
reimbursable

agreements with other Federal agencies), 21^ of which are extensions (with

additional funds) of projects negotiated in previous years.

Socio-economic Correlates of Fertility

Twelve studies deal with socio-economic correlates of fertility in various

historical and cultural settings.

The Princeton University (dA-16) 1*^70 National Fertility Study, f^.mded by

NICHD as was the IQ65 study, is the latest in a series of studies since 1PS5

that have attempted to document the changes in family size preferences of
American women, and other factors affecting their fertility. The IQTO data

reveal an increase in the use of the most effective methods of fertility
control, an increase in the percentage of the population approving abortion,

and a drop in the rate of unwanted fertility between the early and late 1Q60s.

The increasing popularity of the pill, the lUD, sterilization, and abortion

means that more people will require a physician to meet their :''£imily planning
needs. The National Fertility Study has also shown that some of the historic
differences in contraceptive use by religion were being eased as more Catholics

used methods not sanctioned by their church; and low income couples, probably

through the efforts of fam.ily planning programs , have almost caught up to the

level of contraceptive protection experienced by high income couples.

A Georgetown University study (dA-1T) Is analyzing the fertility behavior
(including age at marriage, fsimily size aspirations, and contraceptive methods)
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of a much earlier cohort of women (horn lOQl-loio) hecause they achieved the
lowest fertility so far recorded in the United States.

To probe the courses of the rise and decline in fertility in the United States
between 191+0 and 19^0, several studies are concentrating on an hypothesis
advanced by Professor Richard Easterlin. ITasterlin has argued that the rise
in fertility in this period was due to the relative improvement in economic
prospects for young people in the marriageable ages which led to earlier
marriages, earlier childbearing, and an increase in family size. Fconomic
prospects, according to this hypothesis, are perceived relative to the level
of living en.loyed by young people in their families of origin. The decline
since 1P60, Fasterlin states, has been due to a decline in the relative
economic prospects of young people. The four studies subjecting this hypothe-
sis to more rigorous empirical tests are indicated below.

Tne Population Rtudies Center at the University of Michigan ( DA-lf5 is sub-
jecting the Easterlin hypothesis to formal modeling and econometric testing
and estimation using the loliO-lQT3 period of observed I'.T. -fertility as
evidenced by data from the National Center for Health Statistics and from
Current Population Surveys and decennial censuses.

^.e Institute of Focial Research at 'Michigan (
DA-lf^ is undertaking -^our

studies with respect to the recent change in U.S. fertility as the dependent
variable: (l) an examination of individual changes in fertility expectations
between IQ'^T and 19T3 using survey data from a panel of SOO households to
evaluate how changes in employment status. Income, and consumption activities
relate to expressions of expected family size and actual reproduction; (?^

analysis of the relationship between changes in female higher education and
employment between I055 and IQTO to changing fertility of cultTiral subgroups
by using Growth of American Family and ^^Jational Fertility Study data: ("?) the
possible relationship of the changing sense of economic "well-being" between
1052 and 1973 to fertility by using Survey Research Center consumer attitude
survey data and fertility statistics; and (I4) testing the Fasterlin hypothesis
by using new micro-level survey data on family income, history and consumption
aspirations, and childbearing patterns

.

Indiana University ( DA-20) is initiating a series of emnirical studies designed
to Increase our understanding of cohort and annual trends in fertility in the
white and non-white populations over the period 1Q1T-1<^T?. A time series
analysis of national data will distinguish between several components of the
fertility rates (age, cohort and annual effects) and will investigate the
relations between deviations from fertility trends and economic trends, '^his

analysis will Include relative status as an exploratory variable and will add
controls (current economic conditions and simnle income effects for yount? men)
to allow an estimation of the net effect of relative Income on fertility.
The second approach will be an examination of the relative impact of the
Fa.sterlln income ratio when other , Independent variables ( e.g., "marriage
squeeze", military manpower, and school enrollment) are controlled. T'hird,
"get along income" (as measured by Gallup Polls) will be substituted for the
relative income status measure; and, fourth, female opportunity costs will be
Introduced In the analysis of fertility and female marital status.
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Analyses will be extended to suhp;roups wherever posalblo. Finally, state data
will be used to test the Fasterlin hypothesis.

The Center for Policy Reaearoh (New York) Rtudy (DA-Pl) io unlnfj; national
fertility and census data to develop a causal model linking aooial , eoonomlc

,

and demographic variables related to U.S. natality trends since l^'^iO. Major

sets of independent variables to be used in the model are: (l) current economic
conditions of young adults relative to expected conditions-. (?) sex role? and
female employment; (3) the age structure as reflected in marriage and emnloy-,

nent opportunities-, and (U) the availability of contraception and abortion.

Rand Corporation research (DA-?? ) identified the principal determinants—e.g.,
income, time of marriage, female labor force participation, and migration
characteristics—of family size and current fertility patterns in the United

' States. The influence of socio-economic factors on fertility' should provide
the basis for estimating the probable impact on the birth rate of : (l) in-

creased years of schooling, (?) unearned income supplements to the working
poor, (3) change in tax deductions for dependents, (h) housing and rent
subsidies, and so forth. The study finds some confirmation of the Fasterlin
"economic taste modification mechanisms" hypothesis, but finds the data
analyzed also compatible with intergeneratlonal transmission and persistence
of frequencies regarding family size.

The Research Institute for the Study of Man (nA-23 ) has found that while fer-
tility of Spanish-Americans has traditionally been higher than that for the
total population of the United States, increasing education is decreasing
fertility for these groups as well as for the general U.S. population. For
high school graduates as of loyn the fertility of Mexican origin women was
only moderately above that for all white U.S. women, and the fertility of
mainland-born women of Puerto Pican origin was actually equal to or below
that for all U.S. white women. In addition, Mexican-American men have shown
marked improvement in occupational composition in the past ^40 years, and main-
land-born Puerto Picans are in the process of becoming indistinguishable
from the U.S. population in occupational nrofile. '"hese educational and occu-
pational changes suggest a convergence with the fertility pattern of the general
population in the decades ahead.

A major Princeton University study (DA-P5 ) deals with the correlates of ferti-

lity reduction in Furopean countries since the l^th century. Poorly educated
rural populations reduced fertility by voluntary control, even when mortality'

was higher than it now is in less developed countries. Three broad conditions
appear to be necessary for a decline in fertility: the acceptance of calculated
choice as a valid element in marital fertility: the perception of the advantages
to be gained from reduced fertility; and knowledge and mastery of effective
techniques of control. Apparently modernization ultimately establishes these
conditions, but they can occur—and did occur—in communities with very little

modernization.

The objective of research undertaken at Western Washington State College
(DA-26) was to investigate social, political, and economic influences bearing
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on fertility, including rural differentials by size of land holding and
abortion and fertility differentials by employment status of women in Poland,
and the socio-economic correlates of fertility and birth control in the tl.P.S.R.

A Food Research Institute, Stanford TJniversity, study (dA-?B ) covering a number
of developing countries has revealed that the dem.ogranhic transition from high
to low rates df population gro'^h is occurring on a broad scale, but the speed
with which it is proceeding, and the socio-economic circumstances (including
urbanization and education) having the greatest impact upon it varies from
country to, country. Peasant communities in Indonesia, "e-pai , and Peru have
been studied in the field by Columbia University (dA-?o) investigators to assess
the costs and benefits associated with different family sizes in each community.
In Indonesia the perception that children can do chores at relatively young
ages that free the mother to engage in economic activity is a factor In main-
taining high fertility. It has been observed elsewhere that compulsory school
attendance may reduce the usefulness of children.

Sex Holes and Socio-Psychological Correlates of Fertility

?;e£"earch underway in Massachusetts by the Worcester Foundation for ^Experimental
Biology (DA-30) is testing- attitudinal factors affecting family size. Women
who see a career as a source of personal /^ratification may desire a small
number of children so that their family Interests do not prohibit them from
continuing their interests in a career. "Competent" (rational, practical,
independent, etc.) women had smaller completed feimilies in the middle and lower
socio-economic levels but larger families at the highest SFS level.

Several studies are investigating the relation of fertility to marriage and
family structure. The Institute for Survey Research, Temple University ,(dA-3? )

is studying the role of husband-wife communication and decision-making regardlnc
fertility -related activities. In the preliminary phase of this study analysis
of grouD interviews shows that some couples plan the number and spacing of
children and contraceptive usage before or soon aft,er marriage while other
counles discuss these matters only after economic and other pressures of too
many children are felt. Husbands appear to be more interested than their wives
in the sex composition of the family—wanting either a son or both sons and
daughters. The decision-makinsr nrocess regarding contraception is an Initial
decision to do something , followed by a health pro'^essional ' s recommendation
(to the wife) of a method, and another contact if the first method is not
satisfactory. The study will test these preliminary impressions more extensi-
vely.

An Indiana University study (dA-33) found that role "modernity'' emerged as a

stronger predictor of birth intentions amonp; young married couples than did
race, religion, or socio-economic status. The less traditional that couples are
in terms of their definitions of appropriate, husband-wife behavioral patterns,
the fewer children they intend to have. Higher status males appear to be more
motivated than lower status men toward havinis; fewer children both because of
their own orientation toward individualism and their acceptance of their wives'
individualistic interests; it is speculated that lower status men may want more
children because they obtain fewer gratificatio.ns from their occupations. These
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data sufrirest that empathy— Knt.l afactlon wJtli hnsVinmi-wl Ti^ r-otmniinl fM 1,1 on hui'\

understandinR~ls related to, the setting of agreeable fertility ffoaln and the
successful practice of contrftceptlon.

Thf^ University of California at T,os Anjreles (DA-3S) has been awarded a contract
to elud^idate the behaviors and motivations of 120 employed career women re-
lating to fertility and fam.ily planning and to speci.fy the patterns of temporal
ordering of family and work. The Center for Policy Research (DA-36) has under-
taken a study of occupational experience as a ''determinant of fertility amone;

AaTierican women. The principal investigator is .examining an important '

aspect of the relationship between women's participation in the labor force
and their fertility behavior, namely, the characteristics of the occupations
they work iri. This inquiry is particularly directed toward determininpr what
effect on fertility is resulting from the increasing number of women who are
taking or attempting to take a more active role in the labor market, especially
in professional occupations. Fmory University (DA-3T) is focusing on the
influence of childbearing on women's labor force participation by analyzing
the i960 and- 1970 Census Public Use Samples.

A study based on a complex model of the relationship between fertility and
women's labor force activity, initiated at Research Triangle Institute, N.C.

(DA-3fl)> suggests that antecedent social and economic variables determine
labor force participation and fertility and that labor force participation
affects fertility only indirectly. A wife's preference for work has little
effect on the timing of the first conception but may delay—and rule out

—

the possibility of a third pregnancy. Couples who expect to be m.ore affluent
appear to make less effort than other couples to postpone the first conception,
but those who are in fact more affluent are likely to experience a later first

conception. The data also show that women who find outside childcare accepta-
ble have earlier first pregnancies than those who do not.

A Brown University study (dA-Uo) found that participation of women in the labor
force and higher levels of literacy and education have contributed to declines
in fertility in a developing country (Thailand).

The University of Kansas (dA-^2) is investigating the dynamics of social norms

concerning large and small femilles—reactions to explicit and Implicit social
pressures in relation to normatively defined family size ideals.

A Calspan Corporation study (DA-Ih) has isolated six specific values which in-

fluence the preferred number of children: economic concerns in general and

providing for children in particular; parental attention to each child; com-

panionship of siblings; the mental strains and worries of parenthood: physical
work and energy requirements of parenthood; and over- population concerns.
These factors are negatively correlated with desired family size indicating
that the significant fertility values are those that deter people from having
large families rather than those that encourage them to have many children.
The anticipated "costs" of having children, rather than the anticipation of
rewards, constituted the major determinant of desired family size. Drastic
differences in correlations between those who had no children and thosf^ who
had one suggested that the arrival of the first child has a profound effect
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on tVie perception of family oize conspquencpM , Yet. "vn 1 iifMi
.

" ^spf»cially
emotional satlsfactionfi . of havlnp; children vct«^ i:^osiMvf»ly cnrrelatt^il with
couples who had One child and , to a lesBer extent , with tliono who had foui*

children.

Wright Institute (California) analysis of data on 3,lB0 Vassar College
women during the period 1P5H through 1060 confirmed the followinp: hypotheses:
(1) in those years almost every Vassar student aspired to marriage and to.

motherhood: (?) almost no student expressed interest in adoption unless a

physical condition hampered pregnancy; and (3) almost no student expressed
concern with problems of overpopulation. In addition, it was found that two-
thirds of the women wanted careers, which they expected to interrupt for child-
rearing and then to resume. Most were content with the status of educated
women in the l'350s as evidenced by the fact that seniors desired an average
of 3.^ children. Sexual attitudes and behavior became considerably more
liberal during the college years.

The Center for Policy Research (DA-U5) bas completed a research project to
examine the possible relationship between ideology and fertility-related be-
havior. Specifically, the study included the development of a quantitative
model which will examine the relationships between: (l) family background,
(2) family ideology (the attitudes and values of the respondent's mother and
father), (3) the respondent's ideology, (h) the respondent's career and family
role orientations, (5) sexual attitudes, (6) sexual behavior, and (T) preferred
family size. A contract with Illinois State University (DA-I46) will investi-
gate the influence of attitudes towards sexual behavior held during teenage
years on fertility attitudes -and behavior during the early years of family
formation. ;

Part of the study of the consequences of childbearing is to focus on the con-
sequences to the child, '^o longitudinal studies are underway which have this
focus. In a College of William and Mary study (0^^)47) age at m.arriape and tiT-e

to first birth are the major independent variables. It is hypothesized that
these variables will be related to family interrelationships , parental attitu-
des and children's personality development. In the Princeton University
Educational Testing Service Study (DA-hR) it is hypothesized that birth order,
socio-economic status, and the sex of the infant will be related to mother-
infant interaction and to cognitive and emotional development of infants. A

Calspan Corporation study (DA-IjO) has found a small but highly reliable inverse
correlation between intelligence of offspring and family size—even when socio-
economic status and intelligence of parents are taken into account, ^'/hile

theory on the process by which family size can produce psychological effects
is meager, a dominant explanation of family size effects seems to lie in the
diminution of interaction with parents as family size increases and to result
in diminished verbal development, which in turn has an effect on onerative
intelligence.

A University of Wisconsin study (DA-51) based on data from the 1^67 Survey of
Economic Opportunity found that the rate of marital disruption o^ first marria-
ges is twice as high for Blacks as for Whites under age U5— '^Ui vs. If''"'. Of
those separating, only 60??. of Blacks but RB* of Whites get divorced—a fact
attributable in part to differential access to the legal procedures for ob-
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tainirg a divorce. Early marriage is more closely associated with marital
disruption than any other factor, e.g., a white woman marrying before age l!*

has a 50''^ higher probability of ending her marriage in separation or divorce
than if she had waited to marry. But for those whose marriages are terminated,
remarriage is likely, especially for men, for persons under age kO , and for

women with fewer than two children. For Blacks, the lower rate of remarriage
and the much higher incidence of widowhood is more important in explaining
the large number of black families headed by women than is the incidence of
marital disruption.

Research underway at Bowling Oreen State University (DA-5^) involves a re
interview of mothers interviewed in Toledo in 19^3 coupled with a sample of
married women and their husbands in the Toledo RMSA to test for possible
associations, within broad religious and socio-economic categories, between
selected social-psychological and demographic variables. \ positive associa-
tion has been found between high alienation scores, lower socio-economic clri.ss

status, early marriage and high incidence of premarital and early pregnancies.
High alienation scores in lf^fi3 were associated with higher levels of fertility
over the next eight years and with higher proportions of women who wanted no

additional children nonetheless. Alienation scores remained relatively constant
over the eight-year interval

.

Demographic and Attitudinal Factors Affecting Family Formation

Research being undertaken in Louisville, Kentucky, by the Human Resources
Research Organization (DA-55

) , is exploring the factors involved in "moral
.judgment" with respect to marital status and family size. This study assumes
that moral ^^udgments are key factors in social pressures to conform, that
single people and childless couples are widely viewed as blameworthy, and

that this is deleterious to population control efforts-

Another study, beine- undertaken at the University of Southern California
(DA-56 ) , looks to the kin network in the United States as the locus of in-
fluence for its members with respect to fertility and migration decisions.

A University of Kansas (DA-57 ) study, surveying 1,000 first-time parents
classified on the basis of the extent to which such factors as goal orienta-
tion, traditionalism, and economic aspirations affected their decision as to

the number and spacing of births, is being (»xT)anded to determine the work
patterns and chlldcare arrangements of the women after the birth of their
first child.

Fertility. Abortion, Illegitimacy and Family Planning

Center for Population Research contracts indicate both the concentration o^

interest in fertility and family planning and the range of problems dealt with
The Census Bureau (nA-5Q), under a reimbursable agreement, has used the

Current Population Survey as a vehicle for studying the relationship between

age at marriage, birth intervals, and total fertility. The most notable
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finding has been the decline in the number of births expected by married women
aged I8-2U, In 1QT3 as in 19T2, the average niimher of births expected by such
women was 2.3, compared with 2.Q in 196? and 3.1 in IQ^^^ • The proportion of
young married women expecting a total of two children increased from 37- in

1067 to 56-57'^ in 1072 and lf^73, while the proportion expecting three or more
children declined from 56°? to about 30'^ in 1072 and 1"T3. The number of
children expected by young women is now consistent with the replacement level
of fertility—that is Just enough births to replace the num.ber of people in

the narent generation. If such low rates continue int^efinitely, the population
of the United States will stop increasing, except for Immigration, in about

65 years.

The Census Bureau, under another reimbursable agreement, (DA-60 ) is analyzing
data on current fertility, IQ60-I96Q, together with data from a special tape
file dealing with women aged lU-SU, including information where applicable on
husbands, children, and other household or family characteristics, ""he purpose
is to provide data by socio-economic characteristics for several population
groups on: (l) age at marriage, intervals between marriage and first birth,
and birth intervals for later births by! cohort to determine any changes in

childs-oacing patterns from cohort to cohort; (2) the effect on fertility of
separation and of marital dissolution and remarriage; (3) unintended child-
bearing; and (U) social and work roles 9f women.

DUALabs (DA-6I) has developed a support technique to facilitate the wider use
of the 1Q60 and 1Q70 Census Public Use Samples (PUS), "^he pro.lect emphasis is

on the handling of very large data fileB by writing programs to merge different
types of records, create smaller work tapes and provide programs for cross tabu-
lations and analysis of 'the data. DUALabs has completed work on the
PUSH software system, which enables researchers to use readily available com-
Duter analysis programs (such as the Statistical Package for the Social Sci-
ences, SPSS) with the Public Use Sample. The PUSH users manual was published
by GPO and is available through NJCHT); the tape is being distributed by DUALabs,
In addition, DUALabs has , developed a CET^TS-AID program to allow investigators
to use the Public Use Samples with the very fast cross-tabulation program
(C'P'MTS) initiated by the Census Bueaau. The CENTS-AID manual is being publi-
shed by CiTO and will be distributed in the same manner as th^ PUSH manual.
DUALabs is also offering seminars and instruction in the use of both PUSH and
CEUTS-AID.

A University of Georgia study (DA-62 ), analyzing the trends and patterns of
population change for the total white and non-white pop\i2ations of all counties
in the United States from IQ50 to I060, concentrated on fertility and migration.
This study, completed last year, found that whites in predominantly Sranish-
American counties and nonwhites in American Indian counties had the highest
crude birth and total fertility rates of whites and nonwhites, respectively,
in the five major types of counties, "''he traditionally high fertility of the
Appalachian Region had disapneared by in50-lof^0, for both the white and non-
white residents of this area had the lowest crude birth and total fertility
rates of the five major ethnic or cultural groups. Regression analyses re-
vealed that, other than dominant cultural s:roup, the ape structure of counties
was the most important explanatory variable in accounting for total , white and
nonwhite crude birth and total fertility rates.
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A study on the consequences of illeeitimacy , and Tnethodo]offlcal problems
associated with studying the phenomenon, was completed at the University of
California (Berkeley) last year. That study found that total fertility has
declined more among black than among white women, the apparent result of the
more frequent use of abortion among blacks. That black women use abortion
irore frequently while achieving higher total fertility suggests that they use
contraception less frequently and less effectively and have more unwanted
pregnancies. Legal abortions in California have reduced illegitimate births
even more than legitimate births. This study has also shown that the rate of
illegitimacy, especially for white, women, leveled off in the most recent year
studied, actually rising for white women under age 20, while legitimate births
have continued to decline. This study is being followed up Yiy one at the same
institution looking at the interrelationship of Illegitimacy, abortion and
family structure variables, including patterns of sexual relationships (r)A-6l4).

An essentially methodological study, arranged under contract with the Univer-
sity of North Carolina (DA-65), seeks to ascertain through comtiuter simulation
the effects on fertility of various childspacing patterns in an effort to
improve the analysis of current trends in fertility. This pro.^ect has been
broadened to include: (a) a comparative study of the sensitivity of alter-
native indices to changes in fertility, emphasizing indices based on birth
intervals as compared with the more traditional measures of total fertility
and affe specific fertility rates, and (b) development of docxmentation of
the POPREP simulation model of the (general biological model of population
growth and the associated computer program SURVEY used for simulation of
sarple surveys. A Temple University study (DA-66) is designed to assess
physicians' current perceptions, understandings, and attitudes toward birth
control methods which may be considered as possible abort i fac ients . .

The CPR behavioral science role with respect to family planning programs in

the U.S. and abroad has been identified by advisory groiips and staff as re-

lating on the micro level to individual motivation for commencing and continu-
ing with family planning services and on the macro level to the demographic
impact of family planning prograjns. Funded studies reflect this role.

A, University of North Carolina (UNC) ( dA-6t) samnle field study concentrated
in low income areas of I6 cities is measuring the impact of family Dlannins-

services on contraceptive practices and reproductive experience by comparlnf?

data for cities where adequate family planning services are available with
cities with less adequate services. Another U^fC study ( DA -6fl) builds upon
several aspects of that household survey to test over a three-year neriod a

utility model of fertility designed to predict the probability of various
reproductive events to couples on the premise that individuals r^^gulate their
reproductive behavior in the light of their expectations and perceptions of

the consequences of reproduction for them. Variables include perceived conse-
quences and measures of costs and rewards of facilitating or preventing a

subsequent birth.

A study being carried out by the Center for Family Planning Program Develop-
ment ( DA-60) is attempting to determine the effects of family planning

programs on the fertility of women throughout the United States.
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Under a contract with the University of North Carolina, (da-70 ) a study is

planned in Tamil Nadu, ilndia, to investigate whether there is a threshold of
social and economic development after vhich family planning action programs
will make more rapid progress. A study at the University of Colorado (dA-TI )

is looking into the relationship hetween social mobility within urban areas
and the acceptance of family planning services.

Studies undertaken by Bowman Gray School of Medicine, Wake Forest University

(dA-72) among blacks in New Jersey and North Carolina and ajnong white and
Indian women in Costa Rica show that: (l) blacks have accepted the national
family size ideal but evidence a wide range of acceptable niomber of children
around that ideal point; (?) in Costa Pica consensual unions, contrary to the
literature on Caribbean blacks, do not depress fertility; {'^) women in consen-
sual unions differ from those in legal unions primarily in terms of social
class and related KAP (Knowledge, Attitude, and Practice) factors; and (h) psy-
chological factors may be of greater importance in determ.ining family planning
clinic attendance than previously reported in the literature, i.e., fears and
untoward experiences with clinics and contraceptives are more important than
a woman's demographic characteristics in predicting whether or not she will
continue attending a clinic.

Migration, Social Mobility, and Pesidential Patterns ,.:•.'

''.'•;

Ten contracts deal with migration. The University of California* (PA-TL ) found
in an analysis of I969 OEO data for I8OO lower socio-economic respondents that
most migrants had increased their income and viewed urban opportunities more; -

favorably than rural opportunities although one-third desired to return to a -

rural area. Most of the migrants had considered only one destination-wsttd that
only a short time before migrating—had moved only where relatives or friends
already resided, and had a Job lead. One-fourth of rural interviewees were
considering migration, but the preference was clearly for remaining in-state.
Most non-migrants tended to be older, married, property owners, participants
in government assistance programs, and to he.ve more children and dependents..
At the same time the study explored the phenomenon that many of the rural poor
may be "trapped" by their poverty or may value their membership In a rural
social community more than the potential improvement to be gained through
migration. Those most critical of rural opportunities had the lowest education.
Income and employment prosepcts , and more family responsibilities and other
ties (or binds) to the rural area.

The relationship between mip-ration perceptions and exneriences was generally
similar for the three migration streams studied. "Appalachians", however,
tended to migrate out of economic necessity, prefer the rural lifestyle, and
consider returning to the rural area. "Pull" factors and concern for amenities
were more dominant for Blacks, and discrimination problems were more salient
to Southeast Blacks than to Southwest Spanish-Americans,

Policy recommendations designed to alter or redirect the urban migration of
the rural poor include the improvement of opportunities for employment and
services in the rural area and the facilitation of commuting or migration to
regional growth centers.
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A completed University of Kentucky study of nriprants from Fa.stern Kentucky
indicated that migrants generally increase their income and the com.munity
(Cincinnati) derives far more benefits from the migrants than they cost the
city. Many of the successful migrants would nonetheless return to Kentucky
at lower wages , but are deferred from doinp: so because the communities from,

which they came cannot provide sufficient inducements. The investigators con-
cluded that these areas can be viewed within a single social system, since the
economic and social fluctuations in one area have a noticeable effect on the
welfare of the other and that policies designed to reduce concentration in

cities must give greater attention to balanced economic development and Job
creation in areas where manpower is already available.

Another study dealt with the economic costs and benefits of migration to areas
which lose and areas which gain from migration. The study, undertaken at
Colorado State University .{DA-T6 ) was concerned with the populRtion,||?hangeE5'*='^'"

that occurred during the period 1950-1070—about half of the counti:|'s^ have-

been losing population— in the Mountain Region stretching from Montana to
Arizona and considered the conseauences of those changes to public finances,
retail activity, housing utilization, and agricultural activity.

TRACOR, Inc. (DA-TT) has prepared a draft of "Rural -Urbarf' Mi gra1f&6ft'ln the
United States: An Annotated Bibliography anri Synthesis of "esearch" for

publication by the Government Printing Office as a "CPP" (Center for Population
Research) monograph in FY 1075.

Blattelle Laboratories, Columbus, Ohio (DA-78) conducted an analysis of migra-
tory responses to employment opportunities. ^Tie aim of this research was to
clarify the relationship between migration and certain demographic and econo-
mic variables. Migration was foun.d to be resnonsive to employment opportuni-
ties, with college-educated men tending to move more frequently than the non-
college-educated.

The U.S. Bureau of the Census under a reimbursable agreement, combined
data from the March Current Population Survey taken by the Bureau for the years
1066-1070 to study migration during that period by single years of age in order
to assess the Joint influence of various socio-economic and familial statuses
on the probability of making different types of moves during an individual's
lifetime if he moved according to present age-specific rates of residential
mobility.

Another Census Bureau study (DA-80), also under a reimbursable agreement, will
explore how the absolute level of individual and fam.ily income and type of in-

come interact with other variables to influence decisions to move, the distance
moved and region of destination. Tt will also investigate such consequences of
migration as effects on earnings, trends in income and fertility, and progress
of children in school, ^o meet these objectives, the I060 census data relating
to migration will be retabulated to be compatible with tabulations available
from the 1070 census and the Current Population Survey, I061-I070.

A Brown University study (DA-Rl), based on a probability sample of women re-

siding in Aberdeen, Scotland, who had at least one live birth during the period

October 1950-Septeraber 1955, was designed to investigate: (l) how spacing of
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pregnancy and of fertility varies; (2) the life conditions under which. wom4n
are likely to resort to terminations and sterilizations; and {^) how the size
of the family of orif^in and the position on a traditionalism scale are related
t^ social motility, present socio-economic status, aspirations for fchildren,
and fertility. High aspirations for one's self and one's children were found
to brins about declines in fertility.

A University of Michigan (dA^82) study is analyzing 1970 TJ.S. census data on
tapes for 20-25 SMSAs (Standard Metropolitan Statistical Areas) and is comparing
these with census materials for four Canadian metropolitan areas to determine:
(a) variations in population distribution in different metropolitan areas; (b)
the dep:ree of segregation of families in different stages of life cycle; (c)
the degree of residential segregation of different socio-economic groups; (d)
the pattern of segregation of housing of different types and ages; and (e) the
relation to housing type to socio-economic characteristics of occupants. Pre-
liminary findings indicate that in the 1Q60s P-lacVs continued migrating: out of
the South to the three other regions but at a slower pace. There was no subs-
tantial in-migration to the South, either of northern-born Blacks or of south-
ern-born returnees. Inter-metropolitan migration of Blacks increased relative. .

to riiral-urban migration during the decade. Substantial out-migration of,
'Vhites from large central cities continued. In such places as Detroit, Cleve-
land, and St. Louis, net out-migration equalled one-third of the population
present at the beginning of the decade. Several large cities—including Cleve-
land, New Orleans, and St. Louis—experienced a net out-migration of Blacks.
!ionetheless, Blacks continued to be much more concentrated in the central cities
than were V/hites

.

"^e University of Texas (da-SU) is studying the demography of the black popu-
,

lation. The purpose of this study is to describe and analyze trends in the
deirographic characteristics of the black population, and compare these with
trends in the white population. The basic analytical approach is cohort
analysis by sex and color.

Consequences of Population Growth

One ma.lor study by the University of Virginia (DA-ft5) of the consequences of
population change seeks to analyze those components of the Gross National
Product (freauently used as an index of economic well being) which offset dis-
advantages of population' growth (pollution, etc.) and, therefore, represent
diseconomies. An early finding of this study is that while ONP increases more
rapidly with more rapid population growth, per capita GNP rises more rapidly
when population grows more slowly.

Studies are being undertaken to estimate the major effects on the economy,
the resource base, and the environment of a number of alternative demographic
developments, both nationally and regionally, that may occur during the next-

30-50 years. One study by Resources for the Future (DA-P-fi) is estimating what
the results would be for the economy and the environment under alternative
demographic conditions. The interrelationship between demographic change and
employment growth in metropolitan areas, where TO** of the U.S.. population lives,
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is beins examined by the Urban Institute. {DA-88)The theoretical and policy issues
related to the consequences of metropolitan population stability or decline

is being studied by Scientific Analysis Corporation.(DA-89)

Research Oriented Tovard the Possible Development of Population Policies

A University of Illinois project, completed last year, explored the effect of
income on fertility by askinp hypothetical Questions (both direct and nrojec-
tive) in a 1971 regional sample survey concerning the effect on personal ferti-

lity of Kovernment payments -for more or fewer children. Pro.leotive questions
indicated a greater resT)onslveness to incentive payments than did direct oues-

tions, but even the latter suggested that money incentives co\ild have a decided

effect on fertility behavior. Moreover, significantly higher proportions of

respondents s^.ld they would havf! fever children than more children at various

levels of incentive payments. As anticipated, persons with hip-her incomes were

less responsive to incentives than were thos^ with lower incomes, "his F^tudy

vas reported in Julian L. Simon's The Effects of Income on T^ert illty

,

N'onograph

19, Carolina Population Center, University of North Carolina at i^hapel Hii;,
107h.

Tne Pennsylvania State University (DA-90) has been awarded a contract to inves-

tigate in detail, historically and contemporaneously, the non-metropolitan
population changes in the State of Pennsylvania. "Tiat State is a large mature
area with a highly diversified non-metropolitan sector. The investigators
propose to create a data bank of relative historical-statistical information

and to create a typology for the non-metropolitan areas in order to analyze
the most important processes shaping change in those areas. Data will be

derived primarily from the census but s&veral other sources will be used and

field studies will be conducted. The studies will focus on transport, tech-

nology, chan(?ing labor force roles of females, attitudes toward metropolitan
living, and others— which have shaped ,the non-metropolitan sectors of the

population.
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NICHD Annual Report
July 1, 1973 through June 30, 197A

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title: National Fertility Survey, 1970-1975
Contractor: Princeton University
Money Allocated: $212,260 (FY 1970); $519,349 (FY 1971); $390,871 (FY 1972);

$165,699 (FY 1974)

Oblectives : The objective is to survey approximately 6,500 women represent-
ing a national sample of all ever-married women under age 45 in the conter-
minous U.S. to determine fertility behavior and fertility expectations of

American women. The study is a continuation of studies begun as the Growth
of American Families Study, 1955, repeated in 1960, and of a similar National
Fertility Survey conducted by the present investigators in 1965. The study
compares fertility behavior and expectations by age, marital duration, race,

education, income and religion, and will supply data on the use of various
contraceptive methods, and the influence of a broad range of factors on their
use. It will include a sample of women previously married but not currently
in the married, husband-present category.

Major Findings : This survey has documented a substantial decline (36 percent)

in the rate at which women were having unwanted children between the period
1961-65 and 1966-70. This improvement in the control of fertility resulted
from increases in the proportions of couples using contraception and, par-

ticularly, in the proportions using the more effective methods. A time

series on the use of oral contraceptives shows that the proportion of married
women under age 35 using this method rose from about 2 percent in early 1961

and 30 percent in 1967 and remained close to this level through September
1970. The study also shows that the use of sterilization for the prevention
of conception has become much more common than it was . Among older couples
of childbearing age (wife aged 30-44) using any method to prevent conception,
25 percent report sterilization (12 percent of the husbands and 13 percent
of the wives). In 1965 the comparable proportion was 16 percent. Steriliza-
tion has become the most common method of fertility control at the later
childbearing ages and oral contraception is the next most common (21 percent)

.

Significance to Biomedical Research and Program of the Institute : This study
will continue a unique series of studies on fertility, birth expectations and
contraceptive practices among women in the U.S., and will provide a base of
reference for prospective studies on contraceptive practices and the influences
upon the health of women and children. It is an essential part of the public
health aspect of the study of contraceptives as well as of attitudes toward
family size.

Proposed Course : This contract, initiated in 1970, will be completed in

fiscal 1975, with the publication of a book detailing findings of the study.

A follow-up of the study to determine to what extent fertility behavior since
1970 is consistent with expectations in 1970 is contemplated.
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Nirun Annunl F^oyiort,

July I, lOT'-f through Jun« ^o, lOylt

Behavioral rlolenoes Branch
Contract and TollaboratJ ve Rsaearch

Contract Title : A Study of Low Fertility Cohorts in the United States

Contractor : Georgetovm University
Money Allocated: .1^99,911 (1973); $16,1^0 (197^)

Oh.lectives : This study seeks to gain a deeper understandins: of the low ferti-

lity of the 1920 's and lQ30's in the United States, by studying the cohorts

of women born during 1901-1910. These cohorts achieved the lowest fertility
recorded to date in the demographic history of the United States, '^he proposed
study is comprised of three complementary parts. First, an analysis of exist-

ing data relating to the fertility of the lOQl-loiO cohorts. This involves
data cleaning of the tapes from the Indianapolis Study, the first of the

ma,1or U.S. fertility studies. Second, there will be a review of the demo-

graphic literature about the l^PO's and lQ30's, especially that which focuses

on fertility trends, '^hird, there is preliminary work which wli;i lead up to
a sample survey of women born between 1001 and 1910. This aspect consists of

pretesting items and developing techniques for interviewing these women.

Significance to Biomedical Research and Program of the Institute : As part of

the Institute's interest in understanding the determinants and consequences
of fertility, this pro.lect will fill a major gap in our understanding of how

and why women restricted their fertility. The women under study had the

lowest total fertility rates ever recorded in the U.S. and yet they accom-
plished this prior to the introduction of most "modern" contraceptives. The

!!iotivations of these women and the means they used to implement these moti-

vations will bear on our understanding of the general issue of birth control
and motivations for parenthood. By re-analyzing extant data the investigator
will make the fullest possible use of available information before attempting

to gather new data.

Proposed Course: This study has been funded for 1^' months. If the investi-

gator determines that the available data leave questions unanswered and that

the women born 1^01 -l^io are interviewed, a larger field study may be under-
taken.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch

;
Contract and Collaborative Research

Contract Title : An Econometric Analysis of United States Fertility
Change, 1940 to 1973

Contractor , : University of Michigan, Population Studies Center
Money Allocated : $62,^78 (1974)

Ob iectives : The purpose of this study is to subject the Easterlin hypothesis
to formal modeling and econometric testing and estimation by using the 1940-

1973 period of observed U.S. fertility as evidenced by data from the National
Center for Health Statistics and from Current Population Surveys and decennial
censuses. The project has four specific aims. The first is to model the

effect of population size and age structure on relative income, which in turn
is used to model fertility. In this regard, "different age groups of labor
are viewed as imperfect substitutes in production," suggesting that "a larger
cohort will ^hus tend to receive reduced age-saecific incomes over its life

cycle..." The second aim is to test the model using simultaneous equation
methods and age-specific data on fertility, population, income and labor force
participation in the United States over thfi period specified. The third aim
is to "analyze the dynamic behavior of the estimation model .. .using spectral
analysis techniques." The fourth aim is to develop fertility forecasts based
on the estimated model. In this regard, the nature of the model permits con-

fidence regions to be obtained.

Significance to Biomedical Research and Program of the Institute : This pro-

posal is highly relevant to the testing of the Easterlin hypothesis requested
in the RFP 74-9 concerning the "social and economic determinants of fertility
in the United States, 1940-1970." The originality of the approach promises
to make a very valuable contribution both substantively and methodologically.
The approach is particularly suitable to the problem at hand, i.e., the

elasticity-of-substitution relating to various age groups is ingenious, and

the data are appropriate. It may contribute also to forecasting future
fertility--a very important factor in biomedical research.

Proposed Course : This contract is funded for three years.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Fertility Change After the Baby Boom: The Role of
Economic Stress, Female Employment, and Education

Contractor : The University of Michigan, Institute for Social Research
Money Allocated : $219,968 (1974)

Objectives : Undertake four studies with respect to the recent change in U.S.
fertility as the dependent variable: (1) an examination of individual changes
in fertility expectations between 1967 and 1973 using survey data from a

panel of 500 households to evaluate how changes in employment status, income,
and consumption activities relate to expressions of expected family size and
actual reproduction; (2) analysis of tie relationship between changes in

female higher education and employment between 1955 and 1970 to changing
fertility of cultural subgroups by using Growth of American Family and National
Fertility Study data; (3) the possible relationship of the changing sense of

economic "well-being" between 1952 and 1973 to fertility by using Servey
Research Center consumer attitude survey data and fertility statistics; and

(4) testing the Easterlin hypothesis by using new micro-level survey data on

family Income, history and consumption aspirations, and chlldbearing patterns.

Significance to Biomedical Research and Program of the Institute : The project

is thoroughly relevant to RFP 74-9 concerned with "the social and economic
determinants of fertility in the United States, 1940-1970." The underlying
idea is important and original, and the results are likely to have consider-

able significance to expanding our understanding of the determinants of

fertility.

Proposed Course : This contract is funded for two years, beginning in June

1974,
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : The Impact of Economic, Demographic and Social Factors
on Fertility Trends in the United States, 1917-1972

Contractor : Indiana University
Money Allocated : $126,393 (estimated, 1974)

Objectives : The purpose is to increase our understanding of cohort and
annual trends in fertility in the white and non-white populations over the
period 1917-1972. A time series analysis of national data will distinguish
between several components of the fertility rates (age, cohort and annual
effects) and will investigate the relations between deviations from fertility
trends and economic trends. This analysis will Include relative status as
an exploratory variable and will add controls (current economic conditions
and simple income effects for young men) to allow an estimation of the net
effect of relative income on fertility. The second approach will be an
examination of the relative Impact of the Easterlin Income ratio when other
independent variables (e.g. , "marriage squeeze," military manpower, and
school enrollment) are controlled. Third, "get along income" (as measured
by Gallup Polls) will be substituted for the relative income status measure;
and, fourth, female opportunity costs will be introduced in the analysis of '

fertility and female marital status. Analyses will be extended to subgroups,
wherever possible. Finally, state data will be used to test the Easterlin
hypotheses.

Significance to Biomedical Research and Program of the Institute : The testing
of Easterlin' s theory and alternatives to it is clearly relevant to RFP 74-8
concerning"the social and economic determinants of fertility In the United
States, 1940-1970." The development of new measures Is considered requisite
to the proposed test.

Proposed Course : This contract is funded for two years.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 197'»

Behavioral Sciencen Branch
Contract and Collaborative Research

Contradt Title : A Comjaarative Analysis of Economic, Age Structure and
Sex Role Determinants of Recent American Natality Trends

Contractor : Center for Policy Research, New York
Money Allocated : $59,458 (estimated, 1974)

Objectives : This multivariate analysis of American natality trends since
1950 will employ a causal model to link social, economic, and demographic
variables. Major sete of independent variables to be used in the model
are: (1) current economic conditions of young adults relative to expected
conditions; (2) sex roles and female employment; (3) the age structure as
reflected in marriage and employment opportunities; and (4) the availability
of contraception and abortion. Basic data will be from the 1955 and 1960
GAF studies and the 1965 and 1970 National Fertility Studies. Additional
data for "cohort variables" will be collected from census materials. Models
will be constructed and data analyzed for each survey period. As a second
stage, the data will be longitudinally analyzed. A final version of the
causal model will be utilized to project natality estimates. A more restricted
model (owing to data limitations) will be used to calculate reverse pro-
jections of natality.

Significance to Biomedical Research and Program of the Institute : This
theoretically sound project should provide some evidence of the methodological
significance of the multivariate causal analysis approach to analyzing
fertility trends since 1950. It is therefore very relevant to population
research in NICHD.

Proposed Course : This contract is funded for two years.

DA-21



NICHD Annual Report
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title: An Investigation of the Determinants of Fertility in
the United States

Contractor: The Rand Corporation
Money Allocated: $160,900 (1971)

Objectives : This study attempts to identify the principal social determinants
of family size and current fertility patterns in the United States. Using
three sets of data (1) Survey of Economic Opportunity 1967, (2) Longitudinal
Survey of Family Economics (1967-1970), and (3) a Time Budget Survey taken in

1964, the investigator is concentrating on the effects of such factors as

income, time of marriage, female labor force participation, and the timing
and frequency of migration upon size of family. The method of analysis con-
sists of multivariate analysis of data from the three surveys. "

Major Findings : The methodology developed in the course of this study offers
some improvement in prediction of qualitative variations in demographic be-
havior, which should contribute to the analysis of fertility behavior and to

improved estimates of how proposed reforms in the welfare and tax systems will
influence family labor supply and fertility. The methodology does, however,
require further examination. One portion of the study finds some confirmation
of the Easterlin "economic taste modification mechanisms" hypothesis, but ;'

finds the data analyzed also compatible with intergenerational transmission
and persistence of preferences regarding family size.

Significance to Biomedical Research and Program of the Institute : The study
of the determinants of fertility and the development of methodologies re-

lated to them are one of the major concerns of the program in the Behavioral
Sciences of the Center for Population Research. Through the process of multi-
variate analysis this study will clarify the effect of the various factors
already known to affect fertility and will describe with greater precision
the behavioral and biological mechanisms affecting fertility and how these
differ for various segments of the U.S. population. The study should provide
a basis for estimating the probable impact on the birth rate of (1) increased
years of schooling, (2) unearned income supplements to the working poor,

(3) change in female earnings relative to those of males, (4) change in tax

deductions for dependents, and (5) housing and rent subsidies.

Proposed Course : This contract was funded in 1971 and was completed during
fiscal 1974.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Cpntract Title : A Study of Fertility of Spanish-American Populations in
the United States and their Socio-Economic Correlates

Contractor : Research Institute for the Study of Man, New York
Money Allocated: $254,315 (1972)

Ob iectives : Using data from standard and special 1970 and earlier decennial
census tabulations, the investigator is examining the fertility (and its
socLO-ecpnoraic correlates) of the major Spanish-American population groups
in the U.S.: Mexican, Puerto Rican, Cuban, Central and South American and
the descendants of the Original (17th and 18th Century) Spanish group. The
10 million Spanish Americans living in the United States comprise about 5%
of the total U.S. population. Information on country of birth of the
foreign born and the foreign-born parents of the native borni, on mother
tongue, and Spanish surname will be used with data on children ever born
and such standard demographic items as age, sex, marital status, educational
attainment, labor force and emplojmient status, family income, etc. to ascer-
tain fertility trends and differentials among these groups for as long a

period as the data permit. /-="••

While encompassing an historical analysis, this study emphasizes the testing
of several specific hypotheses: (1) factors associated with fertility
differentials generally (urban-rural residence, educational attainment, labor
force and employment status, occupations of the husband and wife, and family
income) pertian in kind, if not in degree, among the Spanish-American groups;

(2) residence in ethnic concentrations results in higher fertility, and

conversely dispersed living results in fertility approximating that of the

general population; and (3) cultural continuity carries over from the country
of origin but is diminished with each success of generation born in the U.S.

Significance to Biomedical Research and Program of the Institute : Diverse
information on the Spanish-American population groups in the United States

has suggested much higher fertility, somewhat higher mortality, and generally
poorer health conditions than among the general population. This study is

the first to attempt to look at the groups as a totality and at the similar-

ities and dissimilarities among them. The most important groups are the

Puerto Ricans concentrated in the New York City area, Mexican-Americans in

the Southwest, and the Cubans primarily on the Eastern seaboard. From a

policy point of view for family planning programs, etc. it is desirable to

have baseline data as to the level and trends of fertility among the various
Spanish-American population groups.

Major Findings During Year : A paper on "...the Fertility and Occupational

Composition of the Mexican-American and Puerto Rican Origin Populations
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Living on Mainland U.S.^' found that: (1) for both groups fertility decreased
with increasing education and for high school graduates by 1970 the fertility
of Mexican origin women was only moderately above that of all white U.S.
wbmen while the fertility of mainland-born women of Puerto Rican origin was
actually equal to or below that for all white U.S. women; (2) among Puerto
Ricans fertility was higher at each educational level for island-born than
for mainland-born women; (3) fertility of Mexican origin women in the U.S.,
while higher than that for all white U.S. women, has decreased more than has

fertility of women still living in Mexico; (4) occupation composition of

Mexican-American men showed marked improvement between 1930 and 1970 but still
lags a generation behind that of the total U.S. male population; (5) island-
born Puerto Ricans are roughly on the same occupational level as the Mexican
origin and Negro populations, but the mainland-born Puerto Ricans are--or within
perhaps two decades will be--indistinguishable from the occupational profile
of the general U.S. population.

Proposed Course : This contract, begun in 1972, is for a three-year period.
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July 1, 1973 through June 30, IQT^

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Analysis of the Decline of Fertility in Europe,
by Province

Contractor : Office of Population Research, Princeton University
Money Allocated: t.68,670 (FY IQTO); *87,l60 (FY 107l); '^^,977 (FY 1072);

>^113,38U (FY 1973); $Uq,603 (FY 107li)

Ob.^ectives : The purpose is to analyze the decline in fertility in the more
than 700 provinces in Europe from the time in the l<5th Century that fertility
was essentially constant until the present, or until it reached a miniimxm and
began to rise. Its aim is to determine the circumstances, in terms of the
education, religion, occupational structure, residence patterns, etc., of the
population, under which fertility declined. This study will make a definitive
contribution to the social history of Europe and will substantially improve
our xinderstanding of the factors relating to the decline of fertility.

Major Findings; So far, two books have been published as a result of this
project: A Century of Portuguese Fertility , by Massimo I<ivi Baccl, and
The Decline of Fertility In Germany After 1870 , by John Knodel (in press).
In addition, a great deal of methodological development has occurred as a

result of this study~partic\ilarly a new procedure for reconstructing age
distributions on the basis of time series of births and deaths.

A recent finding of general interest relates to the effects of declines in
infant mortality on the fertility rate. It has generally been supposed t;hat

a decline in infant mortality is a pre-condition for reductions in fertility—
that is, reductions in Infant mortality tend to increase average number of
surviving children, and parents compensate for this rise by having fewer births.
Knodel 's manuscript on the decline of fertility in Germany shows that the de-
cline in marital fertility and the decline in infant mortality proc'eeded at

about the same time, but in almost half of the provinces the decline in ferti-
lity came before the decline in infant mortality.

Other finding? suggest that the . diffusion of knowledge about methods of ferti-

lity control may operate to reduce fertility Independently of some of the social
and economic factors often thought to be essential in accounting for reductions
in fertility.

Significance to Biomedical Researbh and Program of the Institute: Fertility
has been designated as an area of the highest priority by the Center for
Popiaation Research. This study will furnish information in far greater detail

than has previously been available on the social and the economic factors

associated with the decline in fertility in many countries of Europe.

Proposed Course; This project , underway for several years, was extended into

fiscal 197^. -;.':• 1:' -
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July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title: Humdn Fertility in Polknd and the U.S.S.R.

Contractor : Westei^n W^shihgton State College
Money Allocated: $47,169 (1971); $5,580 (1974)

Objectives : The primary objective is an investigation of social, political,
and economic influences bearing on fertility in Poland and the U.S.S.R. and
including rural fertility diffei?entials by size of land holding, and abortion
and fertility differentials by employment status of women in Poland, and the

social and economic correlates of fertility and birth control in the U.S.S.R.

Since the inid-1950's the Soviet Union and the Eastern European countries
within its sphere have published more demographic and economic data and have
liberalized abortion laws (partly because of limited housing and the need to

increase the number and proportion of females in the labor force).

The demographic processes in the Communist countries need to be studied for

the light they may shed upon relationships of population to socio-economic-
political conditions which are both similar to and different from those in
other regions. Fertility differentials between the more developed parts of
the RSFSR on the one hand and the five Union Republics of Central Asia and
of the Caucasus, and of the autonomous republics on the other hand should
throw additional Ught on basic demographic processes in various cultural
contexts. In addition, the effects of sharp and contradictory policy changes
need exploring both to assess the effects of such shifts and to avoid similar
problems in the U.S.

Significance to Biomedical Research and Program of the Institute : All aspects
of the research are program relevant, but particularly the impact of abortion,
of urban-rural, religious and other ethnic differentials and, more generally,^
of "modernization," on fertility trends. Morevoer, the investigator is one
of a very small number of persons in the U.S. with both the language and tech-
nical skills to pursue studies in the Slavic countries.

Major Findings : The inverse relationship between human fertility and educa-
tion is fully substantiated with data for the 36 major ethnic groups in the

U.S.S.R. Variation in fertility attributable to the traditionally religious
values can be explained in terms of the age-specific marriage and educational
differentials known to have existed in the past and still present in the
multi-national population of the Soviet Union. ;!

A number of social and demographic variables indicate that fertility bears
no relation to the proportion of economically dependent women in the political
and social context of the Soviet Union. Non- fertility variables (dis-
proportion between married women and married men and the percentage of urban

L. .
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population, and other components identified with modernization, such as edu-
cation, divorce rates, etc.) bear more significantly on female employment.
The decrease in the marriage differential for men and women and the rise in
urbanization between 1959 and 1970 suggests a substantial rise in the pro-
poi'tion of females not entering into, or retiring from, the labor force.

Proposed Course : This study initiated in 1970, has been extended to early
FY 1975.
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Behavioral Sciences Branch
Contract and Collahorative Research

iContract Title : Socio-economic Factors in the Reduction of Natality
in the Less Developed Areas

Contractor : Food Research Institute
Stanford University

Money Allocated: $6o,90? (IP70); $65,698 (1971); *8U,U02 (1Q72);
$11,873 (1973)

Ob.lectiv'es : The objective is to examine the usefiolness of the notion of the
demographic transition, or modifications thereof, as a model for fertility
reduction in non-western areas, and to determine the context of socio-economic
conditions that appear-to be the basis for the onset of a decline in fertility
in the underdeveloped or developing countries of the world. Measures of
natality and of socio-economic development are being studied in each of the
several major regions of the world to determine their accuracy and compara-
bility, and to analyze their interdependence. The study will also seek to
provide a possible measuring stick or projective device for estimating the
effects of efforts to reduce fertility in the future.

Significance to Biomedical Research and Program of the Institute: This study
will provide insight into the process of fertility decline in the developing
and underdeveloped regions of the world and the extent to whicii the socio-
economic conditions associated with natality decline in the West are having,
or are likely to have, the same effect on the non-Western world, as well as
indicating what additional factors may influence fertility decline in these
areas

.

Major Findings : This study, covering a number of developing countries, has
revealed that the demographic transition is occurring on a broad scale, but
that the speed with which it is taking place, and the socio-economic circum-
stances having the greatest impact upon it varies from country to country.
These factors can be summarized generally however, as being related to
increasing urbanization and education.

Proposed Course: This contract, begun in FY 1070, was renewed with funding
for FY 1971 and was completed in FY 1P7U.
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Behavioral Bciences iVanch
Contract and Collaborative Research

Contract Title : Economic Cost and Value of Children in Four Societies

Contractor : Columbia University
Money Allocated: $215,320 (1971)

Objectives : This research is directly aimed at the assessment of the impor-
tance of the economic costs and benefits of children as possible factors in

fertility decisions. The secondary aim is the development of more refined
research methodology for such studies

.

Peasant communities in Indonesia, Nepal and ^eru have been studied usinp; anth-
ropological techniques of intensive observation together with extensive
questionnaire surveys. Field investigation and data analysis have been
carried out by research assistants familiar with the particular communities
in which they have done the research. Intensive observation of domestic
£ind productive activities have been used to assess the costs and benefits
associated with different family sizes in each community, and census and

fertility surveys have been carried out to determine actual fertility and
attitudes regarding fertility. Data analysis will provide comparable data

for all societies.

Ma,jor Findings: In Indonesia the perception that children can do chores at

relatively younsr ages that free the mother to engage in economic activity is

a factor in maintaining high fertility.

Significance to Biomedical Research and Program of the Institute : This study
deals with a crucial area of population research that has definite relevance

to the Institute's program. Very little Information has been available on

the economic cost or benefit of children and how these are perceived, in

either industrial or non-industrial societies.

Proposed Course; This study, initiated in 1Q71, Is scheduled for completion
in FY 1975.

"

,
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Behavioral Sciences Branch a

Contract and Collaborative Research

Contract Title : Attitudinal Factors Affecting Family Size v

Contractor : Worcester Foundation for Experimental Biology
Money Allocated: *liO,08o (1971); $U2,39T (197P); !!'3f5,03^ (1073); c

$19,000 {I9lh)
"'

Ob.jectives : This research (1) tests the hypothesis that women who perceive
little difference between sex roles and who re.^ect (for themselves) the
stereotype of women as less assertive, ambitious, intelligent, etc., than
men are tne ones most likely to accept employment and to desire land achieve
relatively small family size; and (2) the perceived sex-role differences and
self-concepts will be related to antecedent biographical characteristics and
family backgrounds. The second goal of the study will provide information
for a later longitudinal study. The sample will include 1,000 persons—375
married men, their 375 wives, 125 single men and 125 single women of evenly |

distributed ages (17 to 55) and socio-economic levels (based on husband's I

occupation or, for younger men, education). The sub.lects will be obtained !.

from local civic, professional, religious, and labor union groups and will be f
selected to be representative of the community. f:

jtejor FindinRs :

This analysis has indicated that there are at least two ma.lbr 'and essentially
tmrelated dimensions of individual differences related to reproductive and
career phenomena in women—a"competency-incompetency and "warm-cold" dimension
of self-concept.

The data analyzed at this point show that for Catholic women who have completed
their childbearing, those who incorporate more of the postively valued masculine
characteristics of "competency" (i.e. rational, practical, independent, etc.)
had significantly smaller completed families than those women with more stereo-
typic "incompetent"' self concepts. There are, however, complex interactions :

with social class. For all women (Catholic and non-Catholic) aged Us-5U the
study found that the "competent "women had smaller families than "Incompetent"
women in the middle and lower socio-economic levels, with the reverse true at
the highest socio-economic level.

The competency-incompetency dimension, while not related to the incidence of '?§;

employment, appears to be related to the degree of interest in career, employ- S|

ment and attainment outside the family. '

'M'-

The warmth-expressiveness dimension measures the positive aspects of the
female stereotype and includes attributes such as being emotional, talkative,
able to devote self to others, and so forth. This dimension is not related v

to completed family size but is related to pregnancy planning and childspa.cing.
The more a woman exhibits these characteristics the further apart she tends
to space her children.
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^^lle these findings are based on a restricted sample, they offer insight
into how personality characteristics may influence fertility behavior.

Significance to Biomedical Research and Program of the Instit^ite : This study
of, several aspects of the relationship betveen achieved or planned fertility
anji the perception of the seix role of women has importance to the under-
standing of fertility behavior, which is crucial to the Institute's inission.

Proposed Course : This pi>oJect is expected to be completed in fiscal 1975-
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : The Study of Fertility-Related Decision-Making Among
Married Couples

Contractor : Institute for Survey Research, Temple University
Money Allocated : $120,369 (1973)

Objectives : The main objective of this study is to investigate the nature
and etiology of decision-making and implementation processes related to

fertility regulation of married couples. This will be accomplished by an
interview study of a sample of 450 married couples living in urban, suburban
and rural areas. Interviews will be conducted with both marital partners.
The study will provide analyses of decision processes and related attitudes
focusing first on the couple as a unit and then on both the husband and wife.

The study will investigate: (A) The degree of congruence of knowledge and
attitudes among the husbands and wives, (B) the ability of each spouse to

accurately perceive the attitudes of the other, (C) the amount and direction
of communication between them on topics of fertility and fertility control.
Planned analysis will focus special attention on the effects of, and disparity
in, partner's attitudes upon the success of fertility control.

Major Findings : Preliminary analysis of group interviews shows a variety of
approaches to fertility related decision-making. Some couples plan their
number of children, spacing, and contraceptive use from the beginning, or

even before marriage, and others discuss these things only after the pressures
of too many children are felt. The pressures expressed by husbands are most
often economic. Also it appears to be husbands who are more interested in
the sex composition of the family, either wanting a son or wanting both sons
and daughters. While wives are less concerned about this they seem to be
aware of their husband^ wishes.

The decision-making process regarding what contraceptive is chosen appears
to be an initial decision to do something , a recommendation to the wife from
a health professional regarding a method; evaluations of the method by the

couple; and possibly another contact with the health profession if the first

method was not satisfactory.

Significance to Biomedical Research and Program of the Institute : Fertility
decision-making, as an intervening factor between social and psychological
attributes and fertility behavior is a topic relevant to the interests of

the Center, This study will also make methodological contributions regard-

ing techniques for interviewing men on fertility-related subjects.

Proposed Course : This is a one year contract during which time the survey
instrument will be designed, the study carried out, and the data analyzed.
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Contract Title
Contractor
Money Allocated

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Sex Role, Family Structure, and Fertility Control
Indiana University
$207,260 (1970); $37,120 (1971)

Ob jectives : The purpose is to study the relationships between definitions
and perceptions of male and female roles within the family and achieved and
anticipated fertility. The specific concern of the study is with those
decisions relating to childbearlng and with the antecedent conditions that
structured them, with emphasis upon the husband-wife interaction and,
particularly, with reference to the alternative sets of roles and rewards
which are perceived as valued and open to the female. Emphasis will be
placed upon the effect of the wife's employment and career orientation upon
decisions with respect to the size of family. The contract involves the
interviewing of a regional probability sample of 3,000 persons, 15 to 45
years of age, drawn from the East North Central Region of the United States.

Major Findings : In this analysis role modernity emerged as a stronger pre-
dictor of birth intentions among young married couples than did race, religion
or sex. The less traditional couples are in terms of their definitions of

appropriate husband/wife behavior, the fewer children they intend to have.

The more that wives adhere to and husbands concur with modifications of
traditional husband behaviors requiring males to relinquish their long-

standing perogatives (allowing wives to gain greater individualistic grati-
fications) the fewer family-oriented rewards are intended. In seeking al-

ternative rewards couples are motivated to avoid the costs of a greater
number of children. Higher status males appear to be motivated toward having
fewer children than lower status men both because of their own orientation
toward individualism and their acceptance of their wives' individualistic
interests and lower status men may want more children because they obtain
fewer gratifications from their occupations.

These data also suggest that feelings of empathy--satisfaction with husband
and wife communication and understanding--are related to reduced birth in-

tentions. To the extent that empathy is a valued marital reward it tends

to function as an alternative to famillstic satisfactions. Furthermore,

empathy seems to be related to the setting of agreeable fertility goals and

the successful practice of contraception.

Significance to Biomedical Research and Program of the Institute : This con-

tract bears on many aspects of the Institute's concern with contraceptive

practice and family planning: age at marriage, decisions affecting fertility,

alternatives to childbearlng, such as employment of the woman, probability of

divorce, and socialization for marriage and parenthood.

Proposed Course: This contract was initiated in FY 1970 at a funding level

oT^207 ,2W. IF was renewed in FY 71 with $37,120 in funds. The progress
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of the project has been excellent, but unavoidable delays were experienced y
with the survey. The project will be completed in FY 1975. '^
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NICHD Annual Report
July 1, 1973 thiough June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title: The Employed Woman: Family Planning and Careers

Contractor: University of California at Los Angeles
Money Allocated: $38,361 (1972); $34,820 (1974)

Objectives: The purpose of this proposal is to elucidate the behaviors and
motivations of 120 employed career ^.'omen relating to fertility and family
planning and to specify the patterns of temporal ordering of family and work.
Psychological motivations for having children will be delineated and the
intensity of desire for children will be compared for each group of women
with the intensity of desire for various alternatives to childbearing. One
important facet of the research will consist of an attempt to quantify the
perceived rewards and cost of both the motherhood role and the career role.
Data analysis will be structured to relate reward cost data directly to

fertility variables such as actual number of children and expected number of
children and to career variables such as length of full-time employment,
personality and developmental factors, that may influence the differences in

employment history, fertility and desire for children.

Significance to Biomedical Research and Program of the Institute : This study
represents an attempt to gain insight into the relation of family limitation
and childbearing and work experience and aspirations of women.

Proposed Course : The contract initiated in 1972 to run for one year required
an extension in time through FY 1974 to offset delays in obtaining 0MB final
clearance.
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NIGHD ANNUM. REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Occupational Experience as a Determinant of Fertility
Among American Women

Contractor : Center for Policy Research
Money Allocated : $104,800 (1972)

Objectives : The negative relationship between women's participation in the
labor force and their fertility is well established. Previous studies, how-
ever, have analyzed the relationship between women's working and fertility in
terms of participation and non-participation. The proposed study will take a
more sophisticated strategy by considering the characteristics of the work
Women do and the relationship between these occupational characteristics and
fertility. The study's main goal is to determine whether differences in oc-
cupational opportunities and rewards result in variations in the fertility
behavior of women.

The study will use published data fVom the 1940, 1950, 1960 and 1970 censuses.
The bulk of the analysis will not be based on published material, but rather
will be based on the one percent Public Use Sample tapes of the 1960 and 1970
censuses. The 1970 one percent tapes will be especially useful since the
interview schedule contained a number of retrospective questions concerning
the occupation of each household member in 1965. Moreover, there are a number
of questions on the subject's marital history and number and age of children.
Lastly, the tapes will have an occupational code which has a high level of
specificity that will allow the researcher to categorize occupations In the
most suitable theoretical and methodological manner.

Significance to Biomedical Research and Program of the Institute : This project
Will make valuable contribution to the population field. The principal in-
vestigator intends to examine an important aspect of the relationship between
women's participation in the labor force and their fertility behavior, namely,
the characteristics of the occupations they work in. Recently there are in-
dications that a large number of women are taking or attempting to take a more
active role in the labor market, especially with professional occupations.
Currently, it is not known how the differential participation in the labor
market or different sectors of the labor market influences fertility and sociel
institutions, such as the family. This project would do much to better under-
stand contemporary and future changes.

Proposed Course-: This contract was initiated in FY 1971 and will run for a
three year period.
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'

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : A Study of Child-Bearing and Labor Force Participation
of Women

Contractor : Emory University
Money Allocated : $56,009 (1973)

Objectives: The main purpose of this study is to investigate the effect of
fertility on labor force participation. The analysis will be based on
Census data available through Public Use Samples of 1960 and 1970, Thfe

investigator will first seek to determine how the relationship between
childbearing, childspacing, and labor force participation changed from 1960
to 1970. A series of control variables will serve to standardize biological
and demdgraphic factors and include but are not limited to such variables as
age, age at first marriage, parity of the most recent birth, childspacing,
family size, migration mobility status, marital status, and number of times
married. The second stage of the research will focus on the influence of
the other variables on the relationship between childbearing and employment,
as for example, how economic need influences a woman's returning to work
after the birth of a child.

Significance to Biomedical Research and Program of the Institute : This
proposal deals with an area of considerable interest to the Institute, the
relationship between women's labor force participation and fertility. This
proposal emphasizes the influences of fertility on labor force participation
While there is undoubtedly a reciprocal relationship this study will focus
on consequences of childbearing.

Proposed Course : This project was funded for one year with an expected
renewal at the end of that year.
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July 1, 1073 through June ?0, lQ7)i

Behaviorkl Sciences Branch
Contract and Collaborative Brarlch

Contract Title : Women's Labor Force Participation and Fertility

Contractor : Research Trians;le Institute
Money Allocated: *10Q,6Q?' (1Q71)

; $4,318 (1974)

Ob.lectives: This two-phase study is based on a complpx causal model o^ the
relationship between women's fertility and their labor force activity. The
rodel sugp;ests that antecedent social and economic variables determine labor
force participation and fertility and that labor force participation affects
fertility only indirectly.

Phase I entailed the secondary analysis of two previously collected data set?
which report on the fertility behavior of American women of childbearinp; ageS

:

(1) Growth of American Families Survey, 1Q60; (2) Survey of Work Fxperience,
IQ6T-70.

Phase TI will develop and administer an interview schedule to a sample of UOO
,

women and sub-sample of Uo of their husbands. If these two phases of the :

study are completed satisfactorily, the principal investigator plans to submi".

a proposal entailing a national sample.

Significance to Biomedical Research and Program of the Institute: '^he proposaT
deals with a very crucial area of population well within the Institute's labor
force participation and its influence on fertility behavior, but there is still
much confusion about this relationship. This proposal approaches the problem.
in a sophisticated, fresh manner, and even if the causal model does not work,
the descriptive data amassed will allow researchers to construct new conceptu^.l
and methodological approaches.

Ma.lor Findings ; In the analysis of the interrelationships of work participation
and fertility carried out in Phase I, It was found that early labor force
experience is significantly related to family size among both most blacks and
whites even with controls for marital duration or educational attainment, t'o

the extent that early work experience measures women's work commitment this
finding suggests that such commitment can Influence the course of fertility.
Secondly among the poorly educated women; the socio-economic status of longest,
held Jobs both before marriage and after the formation of the family is signi-
ficantly related to family size, those women with better .lobs having fewer
children. Job SES may be a measure either of personal work commitment or
economic motives for working and therefore suggests further study on how
motives may influence fertility. Finally, wife's potential earnings (as
measured by educational attainment) are significantly related to family size
primarily among women from low-income groups . This pattern suggests that
economic motives for wife's work can influence fertility decisions. The

DA-3B



stronf? and significant relationship between the duration of work experience
since the first child and family size ia as suj]ciB;e3tlve of constraints on
work imposed by family reBponBlblllty as It Is of a revfrne process. Moti-
vation for working may reduce fertility hut also, reFtponnlhlHties which
occur when children are born are an important factor in determining suhsequen":.

labor force participation. This secondary analysis of data suggests that
women's labor force participation has complex inter-relatlonshlp with ferti-
lity.

The survey data was used to investigate the timing of the first conception anc
suggest that women's work preferences have little effect on this timing. Onl;-

a direc^t question about a "desire to postpone childbearlng in order to work
for awhile" was significantly related to the timing of the first conception.
Those couples who expect to be more affluent appear to make less effort than
other couples to postpone the first conception, but those who are in fact
more affluent are likely to experience a later first conception.

The data also show that women who find outside childcare acceptable have
earlier first pregnancies than those who do not. This is consistent with
the idea that conflict between the mother role and the worker role is anti-
natalist. An alternative interpretation is that the timing of the first
birth influences later attitudes toward childrearing.

In studying the progression from parity 2 to parity ?, it appears that a pre-
ference for work may lead women to delay a third pregnancy, but that it has
little influence on their eventual likelihood of experiencing it. Desired
family size at marriage is quite strongly related to the parity progression
ratios and while this is quite consistent with the assiimption that couples
make long-range fertility plans influencing their fertility behavior, it may
also reflect the tendency of women to rationalize their actual fertility
experience in reporting their early family size desires. In fact, the data
tend to support the latter lnterpretp.tion.

Proposed Course: This project, funded for a total of two years, will be
completed in FY 197'*.
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Contract Title
Contractor
Money Allocated

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Urbanization, Migration and Fertility in Thailand
Brown University
$28,647 (1970); $92,475 (1971); $84,430 (1974)

Objectives : The purpose is to analyze census data and data from a national
longitudinal survey of Thailand to determine the relationship between urban-
ization, migration, and fertility. The fertility data available from this
national survey, cross-tabulated by residence and household type, per'mit

their evaluation on terms of a rural-urban continuum, and their control for
age differentials provide the opportunity for comparisons of fertility levels
across the urban-rural contirtuum for differentials by religion, literacy,
education, economic status, migration, and marital status. ',

More specifically, the study is analyzing: (1) cross-sectional and trend data
on urbanization and on the relationship between fertility and socio-economic
variables based on data collected in the 1960 and 1970 Thai censuses; and

(2) rural and urban data from the National longitudinal Survey of Social,
Economic, and Demographic Change in Thailand collected in two rounds, 1968-

1970 and 1972-1973 to ascertain: (a) total migration experience of the popu-
lation; (b) the role of population and economic pressures on movement away
from the village of birth; and (c) the relation between migration and fertility;

(3) rural-urban labor force, occupation, and industrial differentials and data
on literacy, education, and religion; and (4) data for integrating the materia.!

from the rural and urban survey operations.

Significance to Biomedical Research and Program of the Institute : The study
will add to available knowledge of rural, urban and other socio-economic dif- '

ferentials in fertility in an area for which data have previously been non-
existent, and for a culture which is quite different from that in the United ^

States. Hence, it will add another perspective to the understanding of in-

fluences upon fettility behavior.

Major Findings : The high fertility and low mortality characterizing Thailand
place its population among the fastest growing in the world. Yet within
Thailand there are considerable fertility differentials by residence, educa-
tion, occupation, and religion. Fertility in Bangkok was 25% below that of
most of rural Thailand, corroborating the significant impact of urban residence
on fertility. Education is also inversely related to fertility, regardless oi

residence status (urban or rural). For older women the sharper differential
is between those with no schooling and those with primary schooling; for
younger women achievement of more than a primary education has the greatest
effect on fertility. The relationship between labor force participation and
fertility in Thailand based on analysis of the 1960 census is less clear,
because unpaid family workers were included in the labor force, but for the
Kingdom as a whole, women engaged in farming have by far the highest fer-
tility. There are also significant fertility differentials among religious
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groups. Controlling for both age and urban-rural residence Confucian women
have slightly more children than do Buddhists; Moslem women have the fewest

children. Community surveys indicate that more frequent divorce and re-

marriage mky reduce Moslem rates but do not explain the lower Moslem rate in

the youngest age group, since Moslems tend to marry early. Moslem women limi

:

the number of their children to a greater extent than do either Buddhist or

Confucian women. Greater reliance on older traditional methods of birth con-

trol or higher rates of sterility due to poorer health may be the explanatory

factors.

Proposed Course : The contract, initiated in 1970, has been extended to

FY 1976.
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July 1, 1973 through June 30, 1974

; Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title: Psychological Studies of Social Norms Influencing Family
Size

Contractor:
Money Allocatetd:

University of Kansas
$83,802 (1972); $23,895 (1973) ;$59 ,762 (1974)

Obiectives ; This study will investigate the dynamics of social norms con-
cerning large and small families--reactions to explicit and implicit social
pressures in relation to normatively defined family size ideals. The follow-
ing laboratory experiment is proposed: positive and negative evaluations of
women as a function of the number of children (0-5) they have in relation to
their age (25, 35, and 45) and career types (none, child-related career, non-
child-related career, and non-child-related career with high career commit- .

ment). In the laboratory situation a sample of white, middle class, married
women will evaluate women based on these variables in a design in which they
will not be aware that these are the crucial variables in the experiment.

Significance to Biomedical Research Program of the Institute : The study of
the dynamics of social norms concerning large and small families is highly
relevant to an understanding of the determinants of fertility.

Proposed Course : This study will be extended into fiscal year 1975 because
of delays in obtaining 0MB clearance.
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Contract Title
Contractor
Money Allocated

NICHD ANNUAL REPORT
July 1, 1^73 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

i

Sxplorations in Fertility Values
Calspan, Inc.

$139,916 (1971) $23,177 (1973)

Objectives : The purpose of this project is to develop and demonstrate metho Is

to ascertain how fertility values are related to family size preferences. Tie
principal investigator is currently developing ways in which family size pre-
ferences and the desired number of children under various economic, social,
and psychological conditions can be quantified. Once the methodologies for
these two tasks are refined, it will enable other investigators to measure
accurately the number of children persons wish to have under various situa-
tions. Moreover, it should give insight into how people come to desire
different numbers of children at different points in time.

The study entails two surveys of 300 white, married women in the 15-44 age
range. For each major religious group (Protestant, Roman Catholic, and
Jewish) there will be 100 women represented.

Major Findings : Dr. Terhune isolated the following values associated with
family size desires: (1) economic concern? in general, providing for chil-
ren in particular; (2) parental attention to each child; (3) companionship
of siblings; (4) the mental strains and worries of parenthood; (5) physical
work and energy requirements of parenthood; and (6) over population concerns
Furthermore, he has been able to measure relatives preferences among the
family sizes. A psychometric method (expanded pair comparisons) gave useful
and internally consistent results as a measure of family size preference.
Analysis of the family size values show that different values are correlated
with family size within Catholic, Jewish and Protestant subgroups. Religion
is frequently confounded with SES but further analysis has indicated that
there are religion effects, SES effects, and possibly religion by SES inter-
action effects. Furthermore, all the substantial correlations were negative,
suggesting that it is the anticipated "costs" of having children, rather thar.

the anticipation of rewards, which are the major determinants of desired
family size. Values such as "privacy for the family members" and "freedom oi

parents for outside activities" appeared influential, whereas values such
as "pride in children's accomplishments" and "loving and being loved by one's;

children" seemed to have no bearing of family size desires.

When the analysis was performed by parity level there were indeed reward
incentives -- values which correlated positively and substantially with de-
sired family size. These appeared primarily among respondents who had at
most one child. Secondarily, some positive correlations showed up among
those who had four children. Generally, these positive correlations con-
cerned the emotional satisfactions of having children.
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Drastic differences in correlations were r^svealpd hotweon ihosp who had no
children and those who had one, HUHgestlng thai th.> airlvnl of the flrHt
child has a profound effect on the individual's perceptions of family siae
consequences. Differences among parities from one to four children were
more gradual or secular, suggesting a cumulative effect of the experience of
having children (as well as a filtering-out effect of those who decide to
stop family growth at various points). A second study is anticipated to
follow up on the research insights offered by this exploration study.

Significance to Biomedical Research and Program of the Institute : This pro-
ject examines the socio-psychological factors which influence individuals'
desired family size under different situations and in different points in
time. This type of study has great potential in assisting family counselors
in helping individuals plan their family and in assisting individuals who
may be experiencing familial problems as a result of too many or too few
children.

Proposed Course : This is a two-year contract. Both surveys have been com-
pleted and the data analyzed.
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Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title: Family, Career and Sexuality

Contractor: Center for Policy Research
Money Allocated: $41,946 (1972); $14,243 (1974)

Objectives : The purpose of this research is to examine the possible rela-
tionship between ideology and fertility-related behavior. Specifically, the
study includes the development of a quantitative model which will examine the
relationships between: (1) family background, (2) family ideology (the atti-
tudes and values of the respondent's mother and father, (3) the respondent's
ideology, (4) the respondent's career and family role orientations, (5) sexual
attitudes, (6) sexual behavior and (7) preferred family size. The model will
be developed through the analysis of data already available, in 4 data sources:
First, an Ideology Study of 668 students attending the University of California,
Berkeley, in 1970. Second, a similar survey of Berkeley students' parents,
entitled Intergenerational Study. Third, a National Student Study sponsored
by the Carnegie Commission involving approximately 71,000 college students;
Fourth, a National Adult Study which has data similar to that collected in

the Intergenerational Study.

Significance to Biomedical Research and Program of the Institute : This pro-

ject would deal with a new way of analyzing fertility behavior. The model
resulting from this project should encourage other researchers to examine
population dynamics from a new perspective.

Ma 1 or F ind Ing

s

: Preliminary analysis shows that family background and father's

ideology have a strong influence on the child's social ideology. For instance,

the father's general liberalism or conservatism and his rell^gious 'values affect
his child's sexual permissiveness and not the father's specific views on sexual

permissiveness. Permissiveness in turn has a major influence on attitudes
toward abortion.

Proposed Course : This study was completed 31 December 1973. A final report

is expected before the end of fiscal 1974.
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,
Behavioral Sciences Branch

Contract and Collaborative Research

c

Contract Title : Longitudinal Analyses of Variables Predictive of Attitudes

^

Regarding Fertility and Actual Fertility Patterns
Contractor

,

: Illinois State University
Money Allocated : $9,639

Objectives ; The purpose of this study is to isolate and analyze various sex-
ual attitudinal and demographic variables that are predictive of fertility
patterns. In 1967 the principal investigator collected fertility-related data
from 752 college freshmen. The principal investigator now plans to follow-up
the 1967 data base with responses from these same subjects. Study subjects
will be between the ages 24 and 25 at the time of follow-up. The data analysis
Will include sources 'of sex information, effect of early sexual attitude's on
later sexual behavior, changes in reference groups regarding sex, and differer-
ces in attitudes and behavior concerning fertility and aex between college
graduates _ and college drop-outs. The general hypotheses presented in this
research are that fertility patterns of young adults can be to some extent
predicted by knowledge of their pre-miarital sexual belief.

Significance to Biomedical Research and Program of the Institute ; As part of

the Institute's interest in fertility behavior there is concern for the

extent to which attitudes towards sexual behavior influence those factors
which influence fertility behavior. This study will be an ideal opportunity
to take advantage of data already collected to extend our knowledge in this
area. The study is exploratory and any conclusions would have to be guarded
as far as their generalized ability to a large population. However, this
study will provide some unique information not before available.

Proposed Course : This is a one year contract.
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Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Age at Marriage and Time to First Birth: A Longitudinal
Study of Parental Attitudes and Children's Personality

Contractor : College of William and Mary

Money Allocated: 3111,868

Objectives : The proposed research consists of an intensive longitudinal
study of the effects of age at marriage and time to first birth on parental
attitudes, children's personality development, and family interrelationships.
The major focus of the research is upon first-born children within self-
selected families. The sample consists of 80 two-child families, 20 in each
of the four categories; early marriage and short interval to first birth,
early marriage and long-interval to first birth, late marriage and short
interval to first birth, and late marriage and long Interval to first birth.
The four groups will be matched to control for socio-economic factors and
will be limited to whites. Various measures of selected attitudes and
personality attributes will be made along with direct observations of family
interaction several times during the three years of the project. During each
visit l80 minutes of observation will be completed in S minute segments. The
categories from Patterson's Manual for Coding Family Interactions will be
used to classify the behavior observed during each segment. Data will also
be obtained concerning characteristics of the parents, characteristics of the
second-born children, and the interactions between patents and children
within the families.

The subjects will be self-selected respondents to advertisements placed in
newspapers of Williamsburg, Virginia, and surrounding metropolitan areas.

Significance to Biomedical Research and Program of the Institute : '^his study
will expand our knowledge of the consequences of age at marriage and time to
first birth for parental attitudes and the children's personalities. It is

relevant to the Institute's interests in the consequences of childbearing
patterns.

Proposed Course : This study is expected to extend through fiscal 19T7.
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Behavioral Sciences Branch
Contract and Collaborative Research

Contrafct Title : The Fffect of Birth Order on Mother-Child Relationship

Contractor t Kducatiortal Testing Service
Money Allocated: $88,825 (197l<)

,

Ob.jectives : The Principal Investigator will study the effects of birth order,
sex of infant,, and socio-economic sfatus upon mothei—infant interaction and
upon the cognitive-intellectual and emotional development of the infant up to
2 years of age.

This study focuses on infants at each of four orders O'^ birth; first, second,
third, smd foxirth or higher. The sample will be selected so that each of
these birth-order categories will contain 60 cases. Each category will be
further divided into four (15 cases each) according to sex and socio-economic
status. The subjects will be visited at ages 3 months, 1 year, and 2 years.

The independent variables recorded at the beginning of the study are sex of
infant, birth order, class (middle and lower), mother's ape at first birth,
number of siblings, birth interval and sex of siblings. The dependent varia-
bles, h standardized tests (1 socio-economic and 3 cognitive) and ?6

structured observations, will be recorded at the time of observation.
Analysis will compare children at each of the observation periods as well as
their development over the period of the study.

Significance to Biomedical Research and Program of the Institute: This study
will expand our knowledge of the conseauences of family size, childspacing,
age of mother at birth, birth order and socio-economic status for mother-
infant interaction upon the cognitive-intellectual and emotional development
of the infant. Hence it is relevant to the Institute's interest in the
consequences of various childbearing patterns.

Proposed Course: This study will extend through fiscal IQ??.
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Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : A Review of Actual and Accepted Consequences of
Family Size

Contractor : Calspan Corporation
Money Allocated : $36,900 (1973)

Ob iectives : The purpose of this study is to perform a critical review of the
existing literature on (1) the actual consequences of family size, parents,
children and general family relations, and (2) the expected consequences of
family size as perceived by parents and prospective parents. The review of
the consequences will give special attention to the consequences of specific
family size and consequent variables. Considerations of possible confound-
ing factors and other aspects of research designs and gaps in our knowledge
will be central to the reivew. Special attention will be given to a com-
parison of "real" and expected consequences of specific family sizes. In
addition to the reviews themselves, planned outlooks of the project are:
(a) theoretical development of the mechanisms by which family size has
certain consequences, (b) recommendations from proved research designs in
substantive areas for research, and (c) implications and applications both
by Government and elsewhere.

Major Findings : Preliminary findings indicate that a small but highly relia-
ble inverse correlation exists between intelligence of offspring and family
size. This appears to be a valid consequence of family size per se, because
the correlation is maintained when socioeconomic status and intelligence of

parents is accounted for. This finding is of major importance, for intelli-
gence effects may explain many other correlates of family size. Since
family size is generally found inversely related to social class, virtually
every study that finds correlates of family size without accounting for

social class is subject to question about the effects of family size per se .

While personality correlates of family size are frequently found, many of

these may be due to intelligence and social class effects. Where there are

controls on the latter variables, however, some personality variables do

seem correlated with family size. Theory on the process by which family

size can produce psychological effects is meager, as is research on the rela-
tion of family size to interactions within the family. At this time a

dominant explanation of family size effects seems to lie in the diminuation
of interaction with parents as family size increases. This tends to diminish
verbal development, which in turn has an effect on operative intelligence.

Significance of Biomedical Research and Program of the Institute : The

Institute has made explicit its interest in the consequences of family size
and currently there is no one source book dealing with what is already known

in this area or what gaps there are in our knowledge about the consequences
of family size. This research will be valuable both as a resource for otherj
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as well as an original work. The analysis of the research designs employed
by other investigators will help to guide future researchers toward the use
of better designs,

j

Proposed Course : This project will require one year.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : A Study of Differentials and Trends in Marital Disruption,
Remarriage, and the Fertility of Remarriage

Contractor : University of Wisconsin
Money Allocated : $34,773 (FY 1970); $42,178 (FY 1971)

Objectives : The purpose is to examine patterns of marital disruption, re-
marriage, and the fertility of remarriages in the United States from data
obtained in the 1967 Survey of Economic Opportunity, which involved a large
sample and covered the national population. The study focused on (a) differ-
entials among socio-economic groups and racial groups, (b) patterns of divorce
and widowhood in relation to age, marriage duration, color, education, age
at marriage, order of marriage, sex, presence of children, place of residence,
and the length of the interval between marriage and the. birth of the first
child, and with patterns of remarriage in relation to the above; and (c) how
these patterns have changed through time. It also investigated the fertility
patterns of second and subsequent marriages and how differential fertility
and changes in fertility are influenced by differential marital disruption.

Major Findings : This study has found that the rate of marital disruption is

twice as high for Blacks as for Whites, For black women under the age of 43,
347o of their first marriages terminated in separation or divorce while the
comparable rate for white women was only 18%. The high rate of marital dis-
ruption for Blacks does not account for the large number of black households
being headed by women. The lower rate of remarriage after marital disruption
and the much higher incidence of widowhood is more important in explaining
the large number of black families headed by women than is the incidence of
marital disruption. Of those black women who have ever separated or divorced,
73% are currently (as of the survey in 1970) separated, while of the white
women who were ever separated or divorced only 41% are currently separated.
This is explained in part by the fact that of those Blacks who separate only
60% get divorced whereas 88 % of the Whites do. This difference may be ex-
plained in part by differential access to the legal procedures for obtaining
a divorce.

Early marriage is more closely associated with marital disruption than any

other factor. Education and premarital pregnancy have almost no effect on
the rate of marital disruption when age at marriage is controlled. The data
show that if a white woman marries before age 18, the probability of her end-
ing her marriage in separation or divorce is 50% higher than if she had waited
until she was 18 or 19 to marry. For those marriages which are terminated,

remarriage is extremely likely. This is especially true for men, for persons
under the age of 40 or for women with fewer than two children. For men who
separate or divorce before age 40, over one-third remarry within 2 years, over
two-thirds remarry within 5 years and over 85%, remarry by 15-19 years. Women
remarry at slightly lower rates, only one-fourth within 2 years of divorce, r

one -half within 5 years and two-thirds within 10 years. By 15-19 years
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after marital disruption 11% have remarried.

Data collected in 1970 on a national sample of women in the reproductive years
(NFS) the investigator found that of those who had ever had a divorce (or

separation) approximately 68% had remarried by the time of the interview.
Women with no children were more likely to have remarried (72%) and those
with 3 or more were least like (60%),

While rates of marital disruption are highest for conservative Protestant
groups, the differences in rates according to religious groups is not extreme.
A cross-sectional study of white women under the age of 45 showed that 15%
had ended their first marriage in separation or divorce. Of those who listed
their religious preference as Baptist or Fundamentalist Protestant, the

figure was 21%. Generally speaking 14% of the other-Protestant women had

ended their first marriage and 12% of the Roman Catholic women had so done.
This difference is even smaller when other demographic characteristics are
controlled.

The fertility Implications of marital disruption and remarriage are complex.
When currently married women who have experienced marital disruption are
compared with women whose marriages are intact, it appears that marital
disruption is associated with slightly lower fertility. Women who experi-
ence marital disruption presumably lose a period of exposure to the risk of
childbearing during the period between their marriages. The effect of this

lost exposure may, however, be less than might be expected because of the

prevailing patterns of rapid remarriage and the possibility of intermarital
pregnancy. The whole process becomes even more complicated by virtue of the

fact that the inability or unwillingness to have children may increase the

risk of marital disruption, while the presence of children, given marital
conflict, may reduce the probability of divorce. .

Significance to Biomedical Research and Program of the Institute : This study
will contribute to the understanding of the effects of marital disruption and
remarriage on fertility.

Proposed Course : This contract, initiated in FY 1970 terminated in FY 1974,,
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title: Social-Psychological Correlates of Urban Fertility

Contractor: Bowling Green State University
Money Allocated: $77,424 (1971); $34,367 (1972); $29,027 (1973);

$21,658 (1974)

6biectives : This research, involving a re- interview of 754 mothers inter-
viewed in Toledo in 1963 and a sample of 3,000 married women in the Toledo
SMSA, has several interdependent objectives designed to test for possible
associations, psychological and demographic variables: (1) to determine by
means of longitudinal study the degree to which present family size can be

predicted from alienation scores obtained from the sample of mothers in 1963;

(2) to determine the extent to which the obtained differentials in fertility
by alienation variables in previous research would be accentuated and refinec
in a community-wide sample that would include mothers who are continuing their
childbearing as well as mothers who have successfully terminated their ferti-

lity; (3) to identify some of the social and demographic factors associated
with differential kinds and degrees of alienation among mothers at given age,
parity, and marital duration levels; (4) to determine the extent to which
selected husband-wife interaction patterns are associated with differential
alienation- fertility relationships; and (5) to derive a conceptual model of

differential family planning and fertility behavior by combining stratifi-

cation, religion, mobility, alienation, family, and information variables.

It will concentrate on attempts to understand better fertility and family

planning differentials within social class and religious categories. Alien-
ation variables will be considered as intervening between social structures
and fertility, and the primary emphasis will be on specifying the conditions-

-

of education, religion, age, etc. --under which particular patterns of alien-

ation dimensions may be causally related to the dependent variables.

Significance to Biomedical Research and Program of the Institute : A study of

the social psychological factors affecting fertility will make an important

contribution to our understanding of fertility behavior, the sine qua non of

the Institute's program in population research.

Major Findings : A positive association was found between high alienation

scores and early marriage and high incidence of premarital and early pregnan-

cies. High alienation scores in 1963 were associated with higher levels of

fertility over the next eight years and with higher proportions of women who

wanted no additional children but who had additional children nonetheless.

Alienation scores remained relatively constant over the eight-year time

interval. A positive relationship has been found between lower socio-economic

class status and higher alienation scores.
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Proposed Course : This study was funded In 1971, and extended will) addltlona:
funds in 1972 because of delays in obtaining clearance. Completion of the
project is expected in FY 1975,
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NICHD Ahnual Report
July 1, 1973 through June 30, 1974

Behavioral Stiences Branch
Contract and Collaborative Research

Contract Title : An Investigation of the Factors Involved in the Moral
Judgment of Marital Status and Family Size

Contractor : Human Resotirces Research Organization, Fort Knox, Kentucky
Money Allocated: $32,000 (1971)

; $5,988 (1974)

Ob i actives : Some 500 middle class persons (100 of 16-17 year olds, 100
persons 18-20 years o^ age, and 300 adults divided among younger and older
groups) drawn from ten organizations (PTA's, unions, alumni associations,
Catholic groups, etc.) will be asked to respond to situation descriptions
presenting marital status (single, married) and family sizes (0, 2, 6,

children) under varied conditions of choice or choicelessness : personal
desire, ability (power), and environmental circumstances. Respondents will
describe their family status and how they achieved it. Various character-
istics of the judges will be studied for their impact on judgments, Perceivec
attractiveness of the subjects judged will be examined (by bi-polar scale)
to determine effects of moral judgment on this dimension. The study assumes
that moral judgments are key factors in social pressures to conform, that
single people and childless couples are widely viewed as blameworthy, and

that this is deleterious to population control efforts. Analysis of variance
will be performed to determine the effects of each of the three factors (from
Heider) on moral judgment.

Significance to Biomedical Research and Program of the Institute : An under-
standing of population dynamics relative to future changes in the U.S. popula-
tion requires a knowledge of attitudes toward family formation. This involves
not only the couple but also the social context in which they live. Histori-
cally, parents, relatives, and friends have brought pressures on the couple
to marry and to start childbearing early and to have large families. Thus
it is highly relevant to the Institute's program to explore moral judgments
as a framework for evaluating the effectiveness of programs designed to alter
attitudes toward marriage or family size. The findings should be useful in

counseling situations, family planning clinics, in wider educational programs
dealing with marriage and family size, and in welfare programs. They should
also contribute to improved maternal and infant health to the degree that

they would foster changed attitudes and action programs designed to encourage
the spacing of children at longer intervals.

Proposed Course : It is anticipated that this project will be completed in

fiscal 1975. It has been extended several times because of delays in obtain-

ing 0MB clearance.
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Contract Title
Contractor
Money Allocated

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1^174

Behavioral Sciences Branch

The Kin Network and Population Dynamics
University of Southern California
$17,124 (1971); $20,086 (1972); $8,561 (1973) $16,629(1574)

Ob iectives : This study will collect data on the extent and relevance of kin
networks in the United States to determine how they affect fertility and
migration. It is hypothesized that the greater the intensity of the kin net-
work (frequency of contact, fete.) and of the interchange therein, the higher
the fertility. The kin network may also influence the amount and direction
of migration, A conference of persons experienced in the family and fertility
will be convened to approve and amend the trial questionnaire and another to
evaluate the results. The pretest will be conducted by National Analysts, Inc.

Significance to Biomedical Research .and Program of the Institute : Research
on the relationship of the kin network to fertility has high program rele-
vance. Very little work in this area has been done.

Proposed Course :

through FY 1975.

This project was initiated in FY 1971 and has been extended
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NICHD ANWJAL REPORT
July 1, 1973 through June 30, 1974

Beha-v^ioral Sciences Branch
Contract and Collaborative Research

Contract Title : The Effects of Purposive-Rationality, Traditionalism,
and Ecoriomic Aspirations on the Process of Family
Formation

Contractor : University of K^insas

Money Allocated : $44,000 (1971)

Objectives : This study is surveying 1,000 first-time parents classified on
the basis of the extent to which such factors as goal orientation, tradi-
tionalism, and economic aspirations affected their decision as to the number
and spacing of births.

Significance to Biomedical Research and Program of the Institute : This study
of how persons make decisions concerning family formation Is definitely
relevant to the Institute's .program. The "training of respondents to use a

self-administered questionnaire facilitates follow up over time and imparts
to this study a methodological as well as substantive importance, since one
of the problems with longitudinal studies is their very great expense. If
this methodology works, it can serve as a model for other longitudinal studies
at more reasonable cost."

The project should make contributions to the sociology of the family and be
particularly helpful in understanding how and why persons decide to have
different numbers of children. As a result, it should prove useful for per-
sons in the area of family planning.

Major Findings During Year : Of the variables tested, economic aspirations
and dimensions of traditionalism tend to be related to fertility intentions
and desires as expected. However, on the criterion of instrumentalism (the
belief that one can influence one's future and not simply be subjected to

fate), it was found in preliminary analysis that wives with the highest
instrumental orientation want and expect slightly more children rather than
the fewest, but the more instrumental wives do favor a greater number of

years for spacing between children. This finding may reflect a Middle
Western approach to family size consistent with certain other studies in

which people said they wanted 3 or more children but were still concerned
with environmental questions.

Proposed Course: This project, initiated in 1972, is expected to be completed
in FY 1975.

DA-5T



NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : The Work and Childcare Patterns of Women After the
Birth of Their First Child

Contractor : University of Kansas
Money Allocated : $32,369 (1973)

Ob iectives : The purpose is to expand an ongoing study to obtain data regard-
ing the rationale for women working or not working outside the home and

characteristics of their work patterns since the birth of their first child.
Socio-economic background, attitudinal and aspirational variables will be
analyzed for their effect upon the extent to which women work after the birth
of their first child. Special attention will be given to how the kind and
availability of childcare facilities or arrangements effect the mother's work
activity.

The data will be obtained in a second questionnaire to be administered in a

longitudinal study in three Kansas counties of the process of family forma-
tion among 1,000 young couples who had their first child in 1971. Each couple
completed a first questionnaire in 1972 under an NICHD contract designed to

find how sequential decision-making as to the number and spacing of births was
affected by three independent variables: purposive rationality or goal
orientation, traditionalism, and economic aspirations, ,<

'

;

Significance to Biomedical Research and Program of the Institute : This study
builds on one already underway and should provide information about the fac-

tors that encourage or discourage labor force participation of a woman when
her first child is about 2 years old. The subject is of particular cogency
at this time when significantly large numbers of women born in the postwar
period are entering the prime labor force, marriage, and family- format ion
age group, many of whom are reported in the labor force. For example, the
proportion of mothers of children under six years of age working outside the

home doubled from 15.77„ in 1952 to 30.4% in 1969--or . nearly as much as for

mothers of children 6-17 years of age.

Proposed Course : This research is scheduled to run for two years. 0MB
approval of the questionnaire submitted October 1973 is still pending in

April 1974.
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NICHD Annual Report
July 1, 19T3 through June 30, 1971*

Behavioral Sciences Branch
Contract and Collaborative Research

Reimbursable
Agreement Title: Relationship between Age at Marriage, Birth

Intervals and Total Fertility-

Contractor : U.S. Bureau of the Census (reimbursable agreement)
Money Allocated: $lUO,000 (iQTl); .l!l65,000 (IQ??); .1^75,000 (1973)

$75,000 (1971*)

Ob.lectives: This project has Enabled the Census Bureau to collect, tabulate,
and analyze data on fertility from the Current Population Surveys of June,

1971, 1972, and 1973. The agreement permitted the addition of questions on
children ever born, chi^-dspacing, birth order, birth expectations, and marital-

history to the June 1971 Current Population Survey. In June 1972 and 1973,
the project permitted the addition of questions on children ever born, birth
expectations, and date of last live birth. The general objectives of the

project are to provide data for the analysis and interpretation of current
fertility trends and to develop better methods of projecting fertility rates

into the future.

Major Findings

:

The most notable finding of this project has been the decline
in the number of births expected by married women aged l8-2i» . In 1073 as in

1972, the average number of births expected by such women was only 2.3, com-

pared with 2.9 in 1^67 and 3.1 in IQ65. The proportion of young married
women expecting a total of two children increased from 37 percent in 1^67 to

56-57 percent in 1972 and 1073. While the proportion expecting three or more

children declined from 5.6 percent to about 30 percent in 1Q72 and 1073. "^e

number of children expected by yoving women is now consistent with the re-

placement level of fertility—that is Just enough births to replace the number

of people in the parent generation. If such low rates continue indefinitely,

the population of the United States will stop increasing, except for immi-

gration, in about 65 years.

Significance to Biomedical Research and Program of the Institute : This study

will make an important contribution to the analysis of trends in fertility,

by analyzing age at marriage and timing of births within marriage in relation

to levels of fertility. It will also provide basic information for an under-

standing of fertility behavior and its changes in the United States over time.

The project thus bears directly upon a primary concern of the Institute's

program.

Proposed Course : NICHD continued supporting the Census Bureau Current Popu-

lation Survey through the June 1973 Survey as a vehicle to obtain data on

fertility, childspacing, and birth expectations and to provide overlap with

the National Survey of Family Growth undertaken by the National Center for

Health Statistics. Advance data were published in Current Population Reports ."

Population Characteristics (p-20. No. 25 1* , Oct. 1973) and final data will be

published before the end of June 197'*. The Bureau of the Census is under-

writing the inclusion of these fertility questions in the June 19lh CPS.
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I^ICHD Annual Report
Julyll, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Reimbursable
Agreement Title: Childspacing and Current Fertility: 1970 Census

Contractor ; U.S. Bureau of the Census (Reimbursable Agreement)
Money Allocated; $350,000-$400,000 (3 fiscal years, 1973-1975)

$5,000 (1973^ about $220,000 net (1974).

Ob i ec t ives : From the 1970 census a special magnetic tape file will be derivec
dealing with women aged 14-54, including information where applicable on hus-
bands, children, and other household or family characteristics. The project
will provide data by socio-economic characteristics for several population
groups on: (1) age at marriage, intervals between marriage and first birth,
and birth intervals for later births by cohort to determine any changes in
childspacing patterns from cohort to cohort; (2) the effect on fertility of
separation and of marital dissolution and remarriage; (3) unintended child-
bearing (pre- or immediately post-marriage or after age 35 following a long
interval without bearing children; and (4) social and work roles of women.
Data on current fertility, as measured by births and birljhrates, 1960-69,
will replace less precise 1960 census data on children under five years of

age. A brief report on major results will be published early, followed by a

special 1970 census Volume II report of some 400 pages on Childspacing and
Current Fertility , and the magnetic tape file will be made available for other
researchers to use.

'

.'
V' *

.

Significance to Biomedical Research and Program of the Institute : The poten-
tial fruitfulness of this project for the study of fertility correlates is

inestimable. The report will provide basic data on childspacing of the U.S.
population, and the data file will permit detailed fertility analyses hereto-
fore impossible to make, facilitating the study, for example, of the conse-
quences of alternative childbearing and childspacing patterns. A further majt

r

value of this research lies in its usefulness in relating fertility process
to such factors as employment, occupation, income, housing conditions, etc.

Proposed Course : This research is scheduled for a period of two years, cover-
ing parts of three fiscal years, 1973-1975 and likely to total $350,000-
$400,000.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Methods and Techniques for Using the 1960-1970 Census
One Percent Public Use Samples

Contractor : National Data Use and Access Laboratories, Inc.
Money Allocated : $235,403 (1972) ;

$243,035 (1974)

Objectives : The purpose of this proposal is to develop techniques to facili-
tate the vider use of the 1970 Census Public Use Samples (PUS). The project
emphasis is on the handling of very large files by writing programs using
COBOL and FORTRAN program to merge different types of records, create smalle-
work tapes, and provide programs for cross-tabulations and analysis of data.
The proposal also includes the writing of users' manuals and provision of
classroom instruction in the use of these programs which will be available
In the public domain at low cost.

Major Findings : The principal investigator has completed work on the PUSH
software system, which will enable researchers in the field to use commonly
available statistical methods (such as the Statistical Package for the Socia .

Sciences, SPSS) with the Public Use Sample. This is a major advance in maki ig

the Public Use Sample tapes available to a large number of people. The tape
and manual have been distributed to approximately 32 sites and the manual ha,

been distributed to several hundred researchers. The manual was published
through GPO and the tape distributed by DUALabs. The principal investigator
has also developed a CENTS-AID program to allow investigators to use the
public use sample with the very fas-t cross-tabulation program (CENTS) develo-i-
ed by the Census Bureau. The CENTS-AID manual is being published by GPO and
will be distributed in the same manner as the PUSH manual. DUALabs is also
offering seminars and instruction in the use of both PUSH and CENTg-AID.

Significance to Biomedical Research and Program of the Institute : The U.S.
Census is an important source of data for demographers and other social
scientists, as are other censuses which are made available from time to time
The sheer volume of the 1970 output, however, requires special effort. The
needs of most researchers could be satisfied with select variables and recor<is

on a single manageable reel tape but the problem is to produce that reel or
tape for individuals. DUALabs is a unique facility, incoroorating previous
experience with census, and several years work in this field.

Proposed Course : This project is scheduled to terminate in April 1974.
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NICHD Annual Repor't

July 1, 1973 through June :?0, IQ7U
Behavioral Sciences Branch

Contract and Collaborative Research

Contract Title : The Determinants of Fertility, Migration and Population
Change of Counties in the United States, 1Q50 to IQfiO

Contractor : University of Georgia
Money Allocated: $81,7^1 (1<^71)

ObJ,ectives ; This study will analyze the trends and patterns of population
change for the total white and non-white population of all counties in the
United States from IQ50 to IQ^O. Changes in this period will be explained
in terms of fertility, mortality, and net migration, the ma.lor emphasis
being on fertility and migration and upon the white and non-white differ-
entials. The study also investigates the socio-economic and demographic
determinants of each of the three components of population change among
both white and non-whites. County fertility rates and differentials, for
example, will be examined by age (and age standardized), sex, color com-
position, and by levels of urbanization, industrialization, income, occu-
pation, education, and related factors. Finally, tabulation and organization
of the data by color, not previously compiled on a uniform basis will provide
benchmark data for all counties in the U.S. for the IQ5O-IP60 period for com-
parison with similar trends in the lo^n-lQ70 decade. Plans have already been
made for future computation of the IO6O-IQ7O components of county population
change by color. Maps will be prepared showing county birth, death, and net
migration rates, and natural increase rates, by color. Birth rates of counties
which gained and lost population will be systematically examined, and constel-
lations of counties with similar fertility and net migration patterns will be
identified.

Major Findings: The principal findings are that whites in predominantly Spanish-
American counties and nonwhites in American Indian counties had the highest
crude birth and total fertility rates of whites and nonwhites, respectively,
in the five major types of counties, "he traditionally high fertility of the
Appalachian Region had disappeared by IQ^O-lofiO, for both the white and non-
white residents of this area had the lowest crude birth and total fertility
rates of the five major ethnic or cultural groups. Regression analyses re-
vealed that, other than dominant cultural group, the age structure of counties
was the most Important explanatory variable in accounting for total, white,
and nonwhlte crude birth and total fertility rates.

Significance to Biomedical Research and Program of the Institute: "^his effi-
cient utilization of massive data already processed and coupled with further
data from the cens.uses and the county and city data books, for the lO'^Os Is
a useful approach to the analysis of population change in clusters of countiej
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and regions of the United States, and is basic to a pro.lected analysis of

the dynamics of the 1960s. This study is cxceedinp:ly relevant to the study

of population processes in the t'nited States and, therefore, to the Institute s

program, both from a descriptive and analytical point of view.

Proposed Course

:

This project was completed during fiscal IQT'4

.
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NICHD Annual Report
July 1, 1973 through June 30, 197A

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title: Study of Family Formation and Fertility - Key Trends
and Patterns

Contractor: University of California
Money Allocated: $171,088 (1973)

Objective: The purpose of this study is to develop a data base to facilitate,
the study of the relationship between illegitimacy and social changes in the

family and sexual behavior, including abortions and venereal disease. The
investigator will continue work on data linkage of marriage records and birth
certificates to determine legitimacy status of mothers delivering children
in 1967, other birth records and divorce records, to develop comparative
data on patterns of marriage, divorce and separation of a sample of married
and unmarried mothers in 1967. In addition, investigator will develop a

questionnaire for a sample of California households to study the process of
family formation and fertility. And he will do a comparative study of trends
in illegitimate and legitimate fertility in California 1966-1971, including
abortion and reported V.D. cases and do a comparative analysis for approxi-
mately 20 other cooperating states having varying abortion statutes, marital
patterns, and V.D, experience.

Significance to Biomedical Research and Program of the Institute : This studj

will contribute to knowledge concerning illegitimacy, abortion, and V.D. in
relation to sexual and family formation patterns and prepare the groundwork

,

for a more extensive study of how social patterns relating to sex and marriage
affect the incidence of illegitimacy, abortion and the current rise in V.D.
rates. It therefore has immediate relevance to both health and population-
related behavior.

Proposed Course : This contract was continued in FY 1974 and will be extendec
with additional funds in FY 1975.
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Contract Title
Contractor
Money Allocated

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

New Estimation Techniques for Demographic Analysis
University of North Carolina
$75,579 (1970); $172,876 (1971); $136,628 (1974)

Ob.iectives : The purpose is to develop sensitive indicators of change in

fertility patterns, i.e., appropriate mea;sures for the analysis of the lengthd

of "closed" intervals (between births) and "open" intervals (since the most
recent birth). Such data are assuming increasing prominence as predictors of

natality change and indicators of the effects of family planning programs.
The contract will develop new measures, assess their accuracy, reliability,

and sensitivity, and compare various procedures for collecting the necessary
data. To evaluate the measures, an existing microsimulatlon model will be

modified and other special purpose models utilized as necessary. The project

should contribute to more general methods analyzing current natality data and

to the choice of appropriate indices of change.

Experiments using augmented simulation models are being devised to (a) Simula.

e

reproductive performance, postulating different behavior patterns reflecting

different levels and rates of population change, (b) simulate different

schemes of sampling in data collection in real populations, (c) calculate fro

i

such simulated data the values of the measures derived above, and (d) assess

the behavior of these measures in response to the conditions of the experi-

ments. The project has been broadened to include: (a) a comparative study

of the sensitivity of alternative indices to changes in fertility, emphasizing

indices based on birth intervals as compared with the more traditional measutdS

of total fertility and age-specific fertility rates, and (b) development of

documentation of the POPREP simulation model of the general biological model

of population growth and the associated computer program SURVEY used for

simulation of sample surveys.

Major Findings : Efforts to date have focused on modifications of existing

microsimulatlon models of fertility behavior to use in carrying out the

purposes of this study. Various experiments with these models have dealt

with a number of aspects of fertility measurement, among them measures of

"fecundability," or the monthly probability of conception, which generally

varies between .15 and .20 among women not using contraception.

Significance to Biomedical Research and Program of the Institute : The

development of more sensitive indicators of current changes in fertility has

important implications for both the collection of vital statistics and the

evaluation of the effectiveness of public health programs, including those

relating to family planning.

Pfoposed Course: The contract, initiated in FY 1970, will continue into

F7 1976.
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Contract Title
Contractor
Money Allocated

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1*^74

Behavioral Sciences Branch
Contract and Collaborative Research

A Study of Physicians' Attitudes Toward Abortion
Temple University
$208,053 (1971); $44,000 (1973)

Ob jectives : The major purpose of this study is to assess physicians' current
perceptions, understandings, and attitudes toward birth control methods which
may be considered as possible abortifacients. The doctors' attitudes con-
cerning criminal as well as legal (therapeutic) abortions and relevant genera,
attitudes toward fertility intervention and birth control will also be ex-
amined. Some 1,500 interviews will be given to a national probability sample
of M.D. 's and ostfeopaths whose practice makes the subject of fertility control
a reasonable occurrence. The interview schedule will be developed by video
and audio taping a series of "In-group" discussions with physicians from four
regions of the United States: the Northeast, South, Midwest, and West, The
tapes will be analyzed and questions concerning how best to approach the
subject of birth control and abortion will be determined. The questionnaire
will include the following areas: definition of pregnancy and of abortion;
perception of peers and of the public mood toward abortion; individual per-
ceptions of patients and their circumstances toward abortion; etiology in
the correlates of attitudes toward abortion and specific objections to abor-
tion; and the actual behavior of the physician regarding prescriptions of
birth control methods and when appropriate, the performance of abortion.

Significance to Biomedical Research and Program of the Institute : Since ther.;

is a trend toward the" liberalization of abortion statutes and -the physician
is becoming increasingly involved, it is crucial to determine how the medical
profession views abortion. This study accordingly has a great deal of rele-
vance to the Institute's program.

Proposed Course : This project, initiated in 1971, was originally funded for

2 years and will be extended through FY 1975.
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NICHn Annual Report
July 1, 1073 throuRh Jmif 30, 191^

Behavioral Gciences Branch
Contract and Collaborative Research

Contract Title : A Final Household Survey to Complete the Family Plajmirsr
Evaluation Project

Contractor : University of North Carolina (Chapel Hill)
Money Allocated: $20U,6l5 (1973); ^l6,3hl \19lh)

Ob.lectives: The primary purpose of this project is to complete a large-scale
controllfed-action experiment of an' area sample survey of I6 American cities
involving a total sample size of about 3000 ever-married women in order to
evaluate the effect of family planning programs on the fertility and fertilit;"-

behavior of communities. This post-survey was made in each city in 1060.

Data from the two area sample surveys of ever-married women living in low-
income census tracts will be integrated with other data from monthly inter-
views of newly-delivered mothers, quarterly vital statistics tabulations,
operating statistics of the projects, and other data resources (all paid for
by other grants) for final interpretation of the impact of family planning
programs and the reproductive behavior of the communities they serve. Fffect.-3

are being measured on four levels: knowledge and attitudes toward family
planning, use of services, contraceptive behavior, and reproductive events.

Significance to Biomedical Research and Program of the Institute: Although I

this project has operational research aspects not described here, it basicall

r

examines the premises on which family planning projects operate, and their

consequences for the behavior of communities. The initial survey was funded
by a grant from Maternal and Child Health Services (MCHS) of the Department
of Health Education and V/elfare, This project takes an evaluative look at

the effect of family planning programs on the fertility of the areas in which
the programs are located. It concentrates therefore on demographic im.pact

rather than upon the health of mothers attending, which was the focus of the
MCHS grant, or the efficiency of service delivery, which is the usual criteria
for family planning programs. It is thus highly critical to the understanding!;

of factors which affect levels of the birth rate.

Proposed Course; This contract is funded for two years, from December 1972
through November 197't.
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Contract Title

Contractor
Money Allocated

I NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

: On the Consequences of Reproduction:
of Reproductive Behavior

: University of North Carolina
: $455,648 (1974)

A Utility Model

Objectives : The purpose of this study is to test a utility model of fertility
designed to predict the probability of various reproductive events to couples.
The baSic premise is that individuals regulate their reproductive behavior in
light of their expectations and perceptions of the consequences of reproduction
for them. Variables will include perceived consequences in terms of costs and
rewards of facilitating or preventing a subsequent birth. The study will alto
be concerned with the Congruence between expected and actual consequences and
the effects of the congruence or lack thereof on subsequent expectations.
Completed family size is viewed as resulting from constantly changing fertility
behavior in the face of changing life circumstances and the changing percep-
tion of the consequences of reproduction. It takes into account changes re-
lating to the anticipation of a child, the birth of a child, the impact that
this has on future childbearing, etc. Each of these events affect the per-
ception of subsequent anticipated costs and benefits--the utility functions

—

and alt'er behavior accordingly,

A sample of 3,000 women living in selected low income areas in 16 U.S. cities
interviewed previously under an existing NICHD contract will be asked various
questions concerning the perceived assets and liabilities of adding children
to their families. A sub-sample of 1,200-1,500 women under 30 years of age,
married and husband present, will constitute a group to be re-interviewed at
least twice. In addition, 500 women and their husbands will be interviewed
in suburban areas in the cities.

Significance to Biomedical Research and Program of the Institute : Testing ol

the important hypothesis that fertility behavior is "rational" within the per-
ceptual framework of the actors— low income and middle income alike—will, if
verified, have important implications for policy at a variety of levels.

Proposed Course : This research is scheduled to run for 3 years.
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July 1, 1073 through June 30, 1071*

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Development of Methodology for Evaluating the nemographic
Impact of Organized Family Planning Programs on the
United States

Contractor : Center for Family Planning Program Development, New York

Money Allocated: *112,30? (FY 1Q73) -

Objectives: The ma,]or purpose of this project is to estimate the effects on
fertility of the provision of subsidized fainily planning services. Subsid-
iary purposes are to identify the factors accounting for geographic differen-
ces in fertility and the factors associated with varying levels of family
planning program input. The dependent variables will be various measures
of fertility based on 1070 Census data on reported numbers of children ever
born and nimbers present in households. These fertility indicators will be
computed for groups classified by age, color, and poverty status for single
counties or groups of counties, "he major independent variable is the lev-il

of family planning services provided (reported patient loads averaged for
fiscal year 1968 and calendar year IO69 divided by an estimate of the popu-
lation of low income women in need of contracention) . In addition, there
will be several intervening variables: proportions of women in intact
marriages, average number of years of school completed, female labor force
participation at ages 15-^'t , percent urban, and estimate of the 196*5 general-

fertility rate.

Significance to Biomedical Research and Program of the Institute: T'his is

the only national study of the impact of family planning service levels on
the fertility of the low-income population. It should provide answers'to
questions that people have raised about the effects o^ voluntary family

planning programs. As such, it will have direct relevance to the formulation
of policies regarding population and family planning in the United States. •.

Proposed Course: The contract, initiated in FY 73, is expected to be comple-
ted in FY 75.
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July 1, 1973 through June 30, I07U
Behavioral Sciences Branch

Contract and Collaborative Research

Contract Title : Determinants of Fertility Change in Tajmll Nadu, India

Contractor : University of North Carolina
Money Allocated: $1R0,000 (IO72)

Oh.lectives : This study aims to investigate whether there is a threshold of
social and economic development after which family planning action programs
will make more rapid progress. The approach -nroposed is "observational"
rather than experimental. The existing geographic differences in social and
economic development and in family planning action program inputs in one statt.

(Tamil Nadu) in India will be used to select an appropriate samnle of areal
units (Community Development Blocks and Hamlets), and the fertility and famil:
planning behavior of the populations in these units would be studied.

"Tie total project has two pai-ts . In Part 1, the available data for all 375
Community Development Blocks in Tamil Nadu would be compiled and analyzed to
assess the variation in fertility or contraceptive acceptance attributable
to: (a) differences in family planning program inputs, (b) differences in
socio-economic level of development. These data would also be used in selec-
ting a sample of Blocks for Part ?. Within each of the SU samnle Blocks 12
Hamlets ,(of 1,000 population each) would be selected. All the sample units
would be drawn so as to represent all combinations of program inputs and
levels of socio-economic development to permit repeating the analysis in Part
2 with more accurate data on program outputs.

Significance to Biomedical Research and Program of the Institute : This study
affords an excellent opportunity to investigate whether there is a threshold
of social and economic development above which family planning action prograjn
may make more rapid progress;

Proposed Course : This proposed research, initiated in 1^72, has been schedule;
to run three years

.
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Behavioral Sciences Branch
Contract artd Collaborative Research

Contract Title: A Study of Social Mobility and Fertility Control
Cohtractor: University of Colorado
Money Allocated: $116,263 (1972)

Objective : The purpose of this study is to test an hypothesis concerning
the urban mobility process and its relation to the utilization of family
planning practices. The investigator hypothesizes that as residents of
central city slums in the Philippines improve their earning capacity they

move to squatter settlements on the periphery of the city and in the process
both the economic value of children decline and their aspirations for their
children Increase, with the result that the squatter settlement residents
develop desires to limit their family size and adopt family planning. He is

testing the hypothesis in Davas City through demographic surveys of central
city slums and squatter settlements and intensive interviews of a sample of

households in those areas and examination of family planning records. Eth-
nographic interviews with key informants in each area studied will be con-
ducted for the history of the settlement. The study is expected to contri-
bute substantial reinforcement to the mobility theory in respect to adoption
of small family values and birth control practices. The investigators are'

familiar with the area in which the study is being conducted.

Significance to Biomedical Research and Program of the Institute : This study

will contribute substantially to knowledge regarding factors influencing re-

duction of fertility generally and in an Asian setting particularly, and thus

contribute to the improvement of theory of fertility. It will also contribute
to the improvement of family planning program policy in suggesting strategic

locations for program efforts in underdeveloped countries.

Proposed Course : The study is scheduled to run for two years and will be

completed in FY 1974 or early FY 1975. ^f^'"
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Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Social and Psychological Factors Affecting Fertility,
Family Planning and Clinic Utilization

Contractor : Wake Forest University
Money Allocated: $95,936 (1972)

Objectives : The purpose is to re-analyze in-depth data collected in three
KAP-type interview surveys concerned with black males and females in Winston-
Salem, North Carolina, and Hackensack, New Jersey, and with Spanish females ii

Costa Rica. Emphasis will be placed on psychological and social-psychologica?L
variables as they relate to fertility, family planning and clinic utilization.
For women with a high risk of high fertility various social-psychological meas-
ures will be devised and related to different sets of explanatory variables.
Twelve different analyses will be undertaken to test out hypotheses.

Six analyses will pertain to black women in the United States regarding: (1)
definition and indexing of the context of "risk" (biological, societal, and

medical); (2) early sexual experience and attitude toward sex; (3) comparison
of male- and female-headed black households as to differences with respect to

such factors as education, parity, number of current sex partners, and atti-

tude toward abortion; (4) poverty as a "culture of poverty" vs. the relation-

ship to intervening variables, such as education, age at first marriage,
legitimacy of first conception, and age first learned to prevent conception;

(5) religion, social class and abortion; and (6) consequences of being born
out of wedlock.

The six analyses pertaining to Costa Rican women will be concerned with such

aspects as; (1) modetnlzation and modernism; (2) correlates of fertility;

(3) trends in childspacing; (4) credibility of sources of family planning;

(5) urban- rural differences in fetal and Infant mortality; and (6) comparison
of consensual and legal marriages.

Significance to Biomedical Research and Program of the Institute : This pro-

ject is relevant to the NICHD program relating to the interface between popult-
tion and family planning in that it goes beyond the clinical approaches taken
by such governmental agencies as AID, and the National Center for Family
Planning Services. It also brings in a cross-cultural aspect, which relatively
few studies have done.

Major Findings : The studies undertaken among blacks in New Jersey and North
Carolina communities and among women in Costa Rica indicate the following:

(1) blacks have accepted the national family size ideal but evidence a wide-
range of acceptable number of children around that ideal point; (2) in Costa
Rica, education, age at first conception, nature of emotional relationship
with father of first child and age when woman learned of contraception were
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determining factors in a woimin's life a t tuiit Ion; ( )) foiiHi'n.su.-i 1 unlmi.s, coi\-

trary to the llteriiLilrc, do not depress Ifrt llity
;

('i) women in consenaual
unions differ from those In legal unions primarily in Ctirins of social class
and related KAP (Knowledge, Attitude and Practice) factorM; (5) psychological
factors may be of greater importance in determining family planning clinic
attendance than previously reported in the literature, i.e., fears and untowari
experiencis at a family planning clinic and with contraceptives are more
important than a woman's demographic characteristics in' predicting whether or
not she will continue attending a clinic or drop out; and (6) the most importent
factor in communication about family planning in Costa Rica is the positive or

negative reenf orcement of friends, relatives and neighbors rather than the

quality of the information transmitted. Findings have been disseminated
through professional journals. In addition, authorities responsible for family

planning both in the United States and in Costa Rica have used these findings

in planning their objectives and programs.

Proposed Course : This contract, initiated June 1972, is expected to be completed
early in FY 1975.
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Behavioral' Sciences Branch
Contract and Collaborative Research

Contract Title : An Analysis of the Causes and Patterns of Rural to
Urban Migration of the Poor

Contractor University of California (Berkeley)
:oney Allocated: til ,6f\h (IQT^)

Ob,1ectives..v This study investigated the causes and decision-making process
underlying the migration behavior of the rural poor and explored the poten-
tial for various public policies which could influence migration from rural
and small areas to big city ghettos. It tested a series of alternative
causal models for explaining migration while investlecating in depth a model
of individual adjustment to economic and social displacement. The principal
investigator will conduct a secondary analysis of data previously collected.
Data for l800 lower socio-economic respondents have been collected in 1"B9
by AB'^ Associates and funded by OFO, including information on perceptions,
experiences, and attitudes as well as migration behavior. Approximately
half of the study population were migrants from rural to urban areas, the
others were current residents of rural areas. Three migrant streams were
involved: Southeastern Blacks , Appalachian Whites and vSouthwestern Spanish
Americans

,

Significance to Biomedical Research, and Program .of the Institute: The study
population is important in terms of explaining the causes of migration
patterns of the poor. Kconomic and other pressures which may force poor
families to migrate to urban areas have implications for the planning and
implementation of public health programs

.

Major Findings; Most migrants interviewed had increased their income and
viewed urban opportunities more favorably than rural conditions and oppor-
tunities, yet one-third desired to return to a rural area. Most poor
migrants had considered only one destination—and that only a short time
before migrating, had moved only where friends or relatives already resided,
and had a Job lead.

One-fourth of rural interviewees were considering migration, but the pre-
ference was clearly for remaining in-state, even at some cost in income.
In the absence of rural Jobs, the rural interviewees might advise younp;

people to mipirate but did not perceive that the migrants would like the city.
Most non-migrants tended to be older, married, property owners, participants
in government assistance programs, and to haVe more children and dependents.

The study explored the phenomenon that many of the rural poor may be "trapped '

by their poverty or may value their membership in a rural social community
more than the potential improvement to be gained through migration. Rural
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interviewees most critical of rural opportunities and most praiseworthy Of
urban opportunities did have the least education, income and employment pro-
spects, and more family responsibilities and other ties (or binds) to the
riiral area.

The relationship between mipiration perceptions and experiences was generally
similar for the three migration streams studied. Appalachians, however, tended
to migrate out of economic necessity, prefer the rural lifestyle, and consider
returning to the rural area. "Pull" factors and concern for amenities were
more dominant for Blacks, and discrimination problems were more salient to
Southeast Blacks than to Southwest Spanish-Americans.

Methodologically, the study tested an overall model of migration using multipL'
regression with dichotomous dependent variables to portray miscration as a
choice of locations based on maximizing the access to opportunities. Per-
ceptions of opportunities are shown to be more powerful predictors of
migration than the demographic, sociological and other factors measured.

Policy recommendations designed to alter or redirect the urban migration of
the rural poor include: strategies for penetrating the informal information
networks used by the poor; facilitation of commuting or migration to regional
growth centers as effective alternative to migration to large central cities;
and the need to improve opportunities for employment and services in the
rural areai

Proposed Course ; The contract , initiated in FY 1Q72 , was completed in FY 1°?' •
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Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Rates and Consequences of Population rhanp;e : The nrowth
and Decline of Counties in the Motmtain Region

Contractor, : Colorado State University {^ort ^ollins)
Money Allocated: ^P'5^hS0 (IO71)

Ob.lectives : This study described the population changes that have occurred
in the Mountain Region (8 states, s?TO counties stretching from Montana to
Arizona) during the period I050-I070. Almost one-half of these counties
lost population between 1^50 and lQ6n and more than one-half declined in

population during the decade 196O-I070. The main interest centers on the
consequences of population change—conseauences to public finances, retail
activity, housing utilization, and agricultural activity.

Censuses of population, government, businesses, housinp and agriculture, and
other published and unpublished pieces of information (available from state
and local sources) were used. Components of chance as well as indices of
social welfare, such as doctors per capita, use of health services or school
retardation, and grade continuation rates were explored to clarify some of
the relationships and problems invest! (rated.

Significance to Pionedical Research and Program of the Institute : Pepopuls-
tion is one of the more important, yet neglected, aspects of the populatior

.

problem in the United States. Most of this nation's counties either lost
population or experienced net out-mi pration in the last two decades, and very
large geographic areas are coming to have sparse populations. T^ew studies
have investigated the process or the consequences of such population losses

.

Proposed Course : This study, funded in 1^571, was completed in FY ]<^T^.
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Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Review of Research Findings on Rural -Urhan Migration
with Annotated Bibliography-

Contractor : TRACOR, Inc.

Money Allocated: $30,8l8 (1QT2)

Ob.lectives : This project, originally funded by OEO , was continued by NICHD
when OEO decided to terminate support of projects on migration.

The purpose is to prepare a summary of research findings on rural -urban
migration, an extensive annotated bibliography by author, and a subject
matter index.

Significance to Biomedical Research and Program of the Institute : The develop-
ment of annotated bibliographies such as this are of tremendous benefit to
established investigators, students entering this field of research, and to
policymakers who want an overview of what has been done in this field.

Proposed Course : The Price-Sikes draft of "Rural-Urban Migration in the Unitei
States: An Annotated Bibliography and Synthesis" has been edited by staff
and is undergoing technical editing for publication by the Government Printing
Office as a "CPR" (Center for Population Research) monograph in FY 1975.
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Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title: Analysis of Migratory Responses to Employment Opportunities

Contractor: Battel le (Columbus, Ohio) Laboratories
Money Allo<iated: $53,500 (1972)

Objectives : The aim of this research is to clarify the relationship between
migration and certain demographic and economic variables, particularly po-
tential employment. For a sample of 100 counties, drawn from a 14-state area,
in-migration rates for 1955-1960 can be obtained from a special tabulation of
the i960 census. Rates of net-migration by area, sex, and color, will be ob-
tained from the Bowles-Tarver series and, after adjusting for a five-ye&r
period (instead of the decade over which they were computed), rates of out-
migration will be obtained by subtracting rates of in-raigration from adjusted
rates of net-migration. With age, sex and education controlled, a clearer
relationslhip between migration and economic opportunity should emerge. Mi-
gration rates for each group .will be regressed on variables measuring aggre-
gate emplo3rtnent opportunities and group specific emplo5mient opportunities in
county labor market areas. The 1955-1960 data will be used to predict 1965-

1970 migration and will be checked against cross-tabulated data from the 1/103
sample for 1960 and 1970.

Significance to Biomedical Research and Program of the Institute ; The pro-
posed research has high program relevance, fitting into a mosaic of our exist-
ing contract migration studies relating to: (1) the analysis of the Social
Security file covering 907c, of employment in the United States to obtain data
on inter-regional, metropolitan, and non-metropolitan migration patterns by
sex, color and age, (2) migration from Appalachia, and (3) the impact of de-
population upon economic and social institutions in the Rocky Mountain area.
The present research proposal relating migration and economic opportunities
should make a real contribution to the understanding of the determinants of
migration, a subject of increasing policy interest.

Major Findings : (1) The hypothesis that migration is determined in part by
the existence of job opportunities is tentatively proved; (2) education and
age have a combined relationship upon migration--education makes one more
mobile and the relationship becomes stronger and clearer with increasing level
of education. Individuals with 16 or more years of education have high aver-
age rates of in-migration and responsiveness to employment opportunities,
since they are likely to be aware of alternative job opportunities in various
areas, have been relocated by their companies, or have contracted for employ-
ment in a new community upon completing college. High average in-migration
rates for females in the 20-24 age group are probably due to education and
marriage effects. For females with 13-15 years of education, the additional
education may have opened new job opportunities or resulted in marrying a mora
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educated and mobile spouse. Males over 40 years of age do migrate, but pri-
marily in response to specific job opportunities rather to generalized oppor-
tunities.

Proposed Course : This project was completed in FY 1974.
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Behavioral Sciences Branch
Contract and Collaborative Research

Reimbursable Agreement Title: Income and Migration in the United States
Contractor: U.S. Bureau of the Census
Money Allocated: $190,000 total

$60,000 (FY 1974)

Objectives : The purpose of this reimbursable agreement is to study how the
absolute level of individual and family income and type of income interact
with other variables to influence decisions to move, the distance moved and
region of destination. It will also study such consequences of migration as
effects on earnings, trends in income and fertility, and progress of children
in school. To meet these objectives, the 1960 census data relating to mi-
gration will be retabulated to be compatible with tabulations available for
the 1970 census and the Current Population Survey 1961-1970.

Significance to Biomedical Research and Program of the Institute : Migration
is the demographic process by which individuals and groups adjust to their
social and physical environment. The evaluation of the degree to which this
is successful, and the factors which influence the process is especially re-
levant to the program of the Center for Population Research, which has as one
of its emphases the study of consequences of population growth and change.
It will provide information of concern to the Public Health Service and DHEU
in that it will document the role of poverty status and welfare assistance
programs in determining decisions to move or stay, and the economic and edu-
cational consequences of such moves for individuals, particularly those in
poverty status.

Proposed Course : This reimbursable agreement was initiated in 1974 and will
be completed in either FY 1975 or 1976.
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Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : An Analysis of the Spacing of Pregnancies, Births, and Cor

-

pleted fertility in Relation to Socio-economic Status, Inter-
generational Mobility and Aspirations for Children, Aber-

deen, Scotland
Contractor : Brown University
Money Allocated: *U8,l«6o (IQTI)

Ob.lectives :' The study investigated: (l) how spacing of pregnancy varies wi.th

the type of terminations of previous pr'^gnancles , the stage Jn the faiiily 1: fe

cycle, age at marriage, age at first pregnancy, and socio-economic status:

(2) how the spacing of live births, the number of children ever born, and tV.e

length of fertility span vary by age, age at marriage, ape at first pregnancy
socio-economic status, social mobility, and mobility aspirations for children;

(3) the life conditions under which women are likely to resort to terminatic n^

and sterilizations; and {h) how the size of the family of origin, and posit; on

on a traditionalism scale are related to social mobility, present socio-

economic status, aspiration for children and fertility. The data are based
on a probability sample of 2,000 resident women of Aberdeen, Scotland, who
had at least one live birth during the period October IQ^O-Sentember 1055.

Major Findings : Confirming the frequently expressed view that high aspirations
for oneself and one's children are an important determinant of low fertility

»

Aberdeen, Scotland data demonstrate that social mobility influences low fer.l-
lity. Couples who are moving from a medium status to a high status positio:,

exhibit behavior similar to that of people who have always been in a high

status position. The fertility of couples whose families ha.ve been in a hi rh

status position is the lowest and the couples who have moved into such a

position exhibit lower fertility than those in a medium status position thO'-igh

not so low as for those who have held high status for some time.

Significance to Biom dioal Research and Program of the Insti tute: "'he ftberfl ?en

data provide a rich source of information on how the outcome of one preenan ;y

influences subsequent pregnancies, how family origin variables relate to child-
spacing, and how fertility related to social mobility.

Proposed Course : This study is scheduled to be completed in PY IQ7U

.

DA-81



NICHD ANNUAL REPORT
, July 1, 1973 through June 30, 1974

,

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : the Distribution and Differentiation of Population
Within Metropolitan Areas

Contractor : University of Michigan
Money Allocated : $110,936 (1971)

Ob jectives : This study analyzes 1970 U.S. census tape data for 25 SMSAs and
compares these with census materials for four Canadian metropolitan areas to

determine: (1) the degree of residential segregation of different socio-
economic groups and of families in different stages of the life cycle; (2) tie

pattern of segregated housing of different types and ages; (3) the relation
of housing type to socio-economic characteristics of occupants; and (4) var-
iations in population distribution in different metropolitan areas.

Significance to Biomedical Research and Program of the Institute : The dis-
tribution and differentiation of population in cities is of major importance,
but there have been few empirically based studies on this topic. This study
will provide a framework for considering the similarities and dissimilarities
of a sufficient number of metropolitan areas in the U.S. and Canada to give
meaningful results as to population dynamics and will develop generalized
analytical tools for the study of other cities. This research goes beyond
a study of segregation patterns to look at associated factors. It is thus

highly relevant to NICHD goals and should be useful to urban planners as wel^.

I
,

Major Findings : Census data was analyzed to describe migration trends up to

1970, especially those patterns involving blacks between 1960 and 1970. This
showed that blacks continued to migrate away from the South to the three
other regions although the volume and rate of out-migration were lower in th*
1960s than in either previous decade. While the South, Northeast and North
Central regions have traditionally lost white population and the West gained,
this pattern no longer holds. The Northern regions continue to experience
a net out-migration of whites, but the South is now gaining whites.

There is no evidence of a substantial in-migration of Northern-born blacks
to the South nor do the figures reveal a substantial return migration of
blacks from the North or West to the South.

During the 1960s, the out-migration from rural areas and the concentration
of both races within metropolises continued. Within many metropolitan areas,
there is a racial difference in the location of population: blacks are
frequently much more concentrated within central cities than are whites.

Analyzing migration data for large central cities disclose that during the

1960s, as in the 1950s, there was a substantial out-migration of whites. In

such places as Detroit, Cleveland and St. Louis, net out-migration equalled
one-third of the population present at the beginning of the decade. In most
cities the volume of black in-migration was lower in the 1960s than in the
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previous decade. Several large cities - including Cleveland, New Orleans
and St. Louis - experienced a net out-migration of blacks.

In the 1960s, as in the 1950s, blacks who migrated into metropolitan areas
were higher in socioeconomic status than non-migrants and two components of
the migration stream can still be identified. There are relatively high
socio-economic status inter-metropolitan migrants and lower status in-
migrants from non-metropolitan areas. In most locations, the volume of
black in-migration declined and the mix of the two components has shifted
since migrants from rural backgrounds are now less numerous.

Proposed Course : This project, begun In FY 1971, is expected to be completel
in FY 1974.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Cohtract ^nd Collaborative Research

Contract Title : Demography of the Black Population

Cohtractor : University of Texas
Money Allocated : $87,792 (1973)

Objectives : The purpose of this study is to describe and analyze trends in

the demographic characteristics of the black population, and compare these
with -trends in the white population. The basic analytical approach will be
a cohort analysis by sex and color. The principal investigator did a relatec
study for the 1960 census, Changing Characteristics of the Negro Population :

A 1960 Census Monograph , U.S.G.P.O., 1969. Part of this project will be to

check the projections outlined in the earlier work, seek to explain changes
from 1960 and 1970, and to update the earlier monograph. The principal in-

vestigator will focus on how changes in social policies, e.g., the Civil
Rights Act of 1964, may have influenced changes. Projections will, be made
for future trends. Although the period from 1960 to 1970 will be emphasized,
th6. 1930, 1940, and 1950 censuses will also be utilized. Topics to be dealt
with are; income, education, home ownership, place of residence by region
by region, urban and rural, relationship to head of household, employment
status, and the beginning of a series on region of residence by state of birth,
migration, population distribution, occupational structure and change, and
inaritali. patterns and household composition.

Significance to Biomedical Research and Program of the Institute : The dynam:cs
of the black population are not well understood and, until relatively recent"

y

have not been systematically analyzed for their own value. Rather, the demo-
graphic changes of the black population were considered in a secondary mannei ,

as something to compare the white population with. This project will take tbe

opposite tack and analyze the black population, considering the white popu-
lation only as a reference point for differential change. This project will
consolidate what is known about the dynamics of the black population. There
is sizeable literature on blacks and a number of reports on the demographic
aspects of the blacks. They usually concentrate, however, on a particular
subject and/or region, e.g., black migration to the North and their levels
of income. This report would take a holistic approach to the black popula-
tion.

Proposed Course : Expected to be completed in FY 1975,
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NICHD Annual Report
July i, 1973 through June -^0, IOTU

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : A Study of Optimum Population Levels

Contractor : University of Virginia
Money Allocated: $58,?75 (1972); ^05,000 (1973)

Ob.lectives : This study is exploring different approaches to, and a methodolog:.^

allowing the calculation of, art "optimum level of population" in terms of in-
creases or decreases in an index of quality of life (lOL). The ma.lor effort

is toward a modification of the Gross National Product (ONP) to adjust for the

amount of the national income accounts which are directed to the dis-economies
produced by population growth, "^he study will attempt to project chane-es in

the so-called IQL as population increases and as population distribution chancres

under the assumption of various technologies relating to mineral consumption,
water use, energy, and other natural resources.

Significance to Biomedical Research and Program of the Institute : T'his is one

of the very few studies in the Behavioral Sciences program of tie Center whic 1

addresses itself to the problem of measuring the conseauences of population
growth and change. Much of the current concern over the effects of increasing
population size has been based on data and on assumptions which have not alwa 'S

met with general acceptance. This study is attempting to develop a methodology
which will make the consequences of population growth and change much more
specific and identifiable, at least in economic terms, and therefore should
be of great benefit to policy makers in the determination of what population
goals should be pursued.

Proposed Course : This study was funded for one year in fiscal 107? and was

renewed for an additional year in 1^373. Additional funding is anticipated

if progress under the current contract Justifies it.
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' NICHD Annual Report
July 1, 1QT3 through June 30, IQjk

Behavioral Sciences Branch
Contract and Collahorative Research

Contract Title : The Economic and Environmental Consequences of Population
Change

\
'

•

Contractor : Resources for the Futiire

Money Allocated: $283,126 (IQTU)

Objectives; This study will attempt to estimate the major effects on the
economic, the resource base and the environment of a number of alternative
demographic development's, both nationally and regionally, that may occur
during the next 30-50 years. Three models will be used and they will be
supplemented by special studies where necessary.

The first model will operate on a national level and is an extension and
modification of the model used in the investigator's contribution to the
Population Comm.ission Report (Vol. III). Using various demographic, economic
and technological assumptions as exogenous variables, this model provides out-
put in the form of labor force by economic sector, economic output by l^s
sectors; investment by economic sectors and so forth. The model also predict;-
resource requirements (both by primary minerals and energy) by economic sector
and pollution emission and treatment cost by economic sector.

The second model uses outputs from the first model and disaggregates effects
to the regional level. The economic, resource and environmental effects of
alternative patterns of geographic location and economic activities will be
studied in more than 200 regions. A regional breakdown is important for
studying environmental problems since damages from pollution emission very
depending on the region being studied.

The third model will use the out-puts from the first two models and focus on f.ie

agricultural sector, investigating land and water requirements and output
pollutants from pesticides, chemical fertilizers, etc. Study at this level
is important because the agricultural sector is a principal user of land and .

water and contributes to pollutants with a long half-life.

A series of scenarios will be developed pertaining to likely changes in facto-?
(taste, technology, etc.), which could influence the relationship between
population and the economic and environmental variable. Por each scenario th '

model will be run with alternative assumptions about demographic developments
By comparing the results for a scenario when different assumptions about popu-
lation are made, the influence of the demographic variables can be ascertained.
When the same demographic assumptions are used in the reviewing of different
scenarios the investigator can ascertain the relative importance of population
vis-a-vis other factors.
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The results of the 3 models will be compared with other studies for plausibi-

lity. Finally an attempt will be made to draw conclusions about topics not

specifically included in the model. Using the national model, for example,

the contractor can investigate whether a movement towards a stationary popu-

lation would make it more or l^ss difficult to maintain full employment.

Significance to Biomedical Research and Program of the Institute: This projec

is relevant to the Institute's goal of understanding the consequences of

population size land distribution. A central issue in the study of population

growth rates is how they affect general welfare of the population. This

pro,1ect will elaborate the effects of population size on general welfare and

especially on the economic and resource bases. Thes^* effects most directly

influence the quality of life experienced by the population. The rep-lonal

component of this project will provide valuable data on the effects of

pollution, agricultural practices and land or water use patterns.

Proposed Course : This is an 18 month study.
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NICHD Annual Report
July 1, 19T3 through June 30, 19TU

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Population Growth and Employment Growth in Metropolitan
Areas

Contractor : The Urban Institute (Washington, D.C.)
Money Allocated: $177, 206 (1974)

Ob.^ectives : The purpose is to design a model quantifying the interaction of
demographic change and employment change as they have occurred in the recent
past in some 311 SMSA and smaller metropolitan areas covering over "JO per-
cent of the U.S. population..

The principal base for this research is a file already assembled with respect
to population and employment by industry and economic and social character-
istics for these metropolitan areas for I065 and 1970 on the basis of un-
published tapes of County Business Patterns for 1*80 activities representing
a U-digit partitioning of the Standard Industrial Classification supplemented
by data from other sources and estimates of the niimber of employees in

particuleir industries.

Significance to Biomedical Research and Program, of the Institute : The focus
of this study on the interrelationship between economic growth and population
distribution provides a new dimension to internal migration—one of the
research areas in the Institute's program. Knowledge of the economic basis
of the distribution of population is important in assessing the availability
and private-public mix of the delivery of health services.

Proposed Course: The contract should be completed and a report of findings
submitted toward the end of FY 1975.'
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NICHD Annual Rexport

July 1, 197^ through June 30, IOtU
Behavioral Sciences Branch

Contract and Collaborative Research

Contract Title : Consequences of Metropolitan Population Stability or
Decline

Contractor : Scientific Analysis Corporation
Money Allocated: $41,356 (FY 1974)

^

Ob.lectives : The purpose of this study is to address theoretical and iDolicy

issues related to the consequences of metropolitan population stability or
decline based upon empirical investications of 30 selected American metro-
politan areas which have experienced periods of population loss since IQ^iO.

It will compare two samples of cities over the period lOl+O-lOTO: one which
has f^rciwn continuously and one which has had episodes of non-gro'rth. A

number of questions will be studied in this comparison, not so much to nrove
or refute specific hypotheses as to identify the different kinds of effects

that accompany non-growth, "^e study will also involve intensive study of
a selected sub-sample of cities with stable or declininp; nopulations . This
project will explore the policy implications of population distribution as

it refers to allocation of federal spendinp- between areas and strategies for
preventing localized deterioration of welfare under non-growth

.

Significance to Biomedical Research and Program of the Institute : The focus
of this project is on the consequences of distribution of population, a topic
clearly relevant to the aims of the Institute. The general problem of distri-

bution is whether It contributes to the maximum adjustment of people to their
social and physical environment. A central issue in the arg\iment for popu-
lation growth vis-a-vis stability or decline is the ultimate effect of these
processes on general welfare. In examining the economic consequences, as wel

,

as effects on general welfare, of population decline or stability in selected
cities in comparison with other selected cities whose populations have grown,

this project promises to contribute new insights into the effects of popu-
lation distribution.

Proposed CoTirse: This is a one year project.
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NTCy^T) Annual Report
July 1, 1Q73 throuR^i June 30, 197l«

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Population Redistribution and Depopulation in Non-
Metropolitkn Pennsylvania: Social and Kconomlc Correliates
and Policy Implications

Contractor : The Pennsylvania State University
Money Allocated: $2914,056 (1972) $2,913 (107'*); -'^1^9,765 (1971*)

Ob.lectives

:

This is a complex undertaking which will investigate in detail,
historically and contemporaneously, the non-metropolitan population changes
in the State of Pennsylvania. That State is a lars^e, well-established area
with a lonp; history and highly diversified non-metropolitan sector. The
investigators propose to create a data bank of relevant historical-statistical
information and to create a typology for the non-metropolitan areas in order
to analyze the most important processes shaping change in those areas. Data
will be derived primarily from the census but several other sources will be
used and field studies will be conducted. The studies will focus on trans-
port , technology , changing labor force roles of females, attitudes toward
metropolitan living, and others - which have shaped the non-metropolitan
sectors of the population.

Significance to Biomedical Research and Program of the Institute : This froposai
will differ from earlier research on related topics in demography/' and related
fields by its strong focus on a great range of non-metropolitan character-
istics and trends in a highly advanced region. The issue of population
dynamics in non-metropolitan areas affecting population distribution has been
a very neglected area for research. Several proposals are currently pending
in Congress and elsewhere for increasing the attractiveness of non-met ropol it in
areas. Whether or not these are well advised depends upon the understanding
of the forces and processes affecting such areas and upon projected distri-
butions of population and economic opportunities.

Proposed Course: This multi-faceted research progrsun will be completed in
FY 1975.
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NICHD Annual -Report

July 1, 19T3 through .Tune 30, 197^

Behavioral Sciencies Branch
Contract and Collaboi'ative Research

Contract Title : Support of Puhlication of Population Index

Contractor : Princeton University-

Money Allocated: $98,2lB8 (l9Ti); $72,98^ (1973); $90, 87'^ (197^*)

Objectives : The purposes of this support are to permit the continuation of the
publication of Population Index as a quarterly journal containing bibliographic
information and special articles in the population field; to computerize the
preparation of final copy for photo-off-set reproduction of the Index ; and to

develop a computerized retrieval service for the production of special biblio-
graphies .

Significance to Biomedical Research and Program of the Institute : The need for
knowledge about changes in population size and composition and the way in which
these are related to socio-economic factors is well recognized by policy makers
in the field of public health. For these and other users of demographic re-
sources, an accurate and comprehensive guide is essential. NICHD funding
permits the maintenance of a bibliographic tool of tested utility and the
broadening of its usefulness for searching and finding. The Index over the
past 36 years has also carried a broad range of articles on current develop-
ments in demography.

Major Findings : In an effort to conform to government policy. Population Index
has achieved self-support with respect to publication costs. Continued support
is being sought only for the salaries of those engaged in bibliographical
work in the field of demography. With the financial support thus far provided
and the acceptance of NICHD guidelines, the Index staff has (l) increased
office efficiency, (2) improved the quality of the publication, e.g., by the

inclusion of a "Checklist of Current Government Serial Publications Containing
Vital or Migration Statistics" and the addresses of sources consulted, and

(3) made the Index available reasonably close to its issue date. Computeriza-
tion of the Author Index beginning with the April 1Q73 issue has permitted off-

set reproduction to save typing costs; the Geographic Index was computerized
some years ago. Increasing circulation (up 6% between October lOf? and

October 1973 issues to about 14,550) and the inclusion of advertising (lU

advertisements In the first year) have also helped to offset rising costs of
producing and distributing the Index.

Proposed Course ; This contract, initially funded in 1^71, will be considered

for a one-year renewal beginning in September IQlh

.
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>JICIID ANNUAL REI'ORT
' July I, 1973 through June 30, l')74 '

Beiiavioral Sciences Branch
Contract and Collaborative Research

r

Contract Tltl^ : Processes of Demographic Development in Imperial
j

Russia and the Soviet Union _ i ,

Contractor : The Ohio State University
Money Allocated : $52,700 (1970); $107,155 (1971)

'

I

Ob iectlves : The purpose is to study the mutual relationship between popu-

lation growth, economic and social change in Imperial Ruesia and the Soviet

Union. In order to identify the long-term factors that determine and influ-

ence demographic changes, the study will explore the determinants of Soviet

population growth from a long-run point of view, which also indicates the

early stages of change during the Imperial Russian period, and to appraise

the Soviet efforts to design and Implement population policies to influence

fertility patterns and other demographic variables. The principal themes of

the proposed research will be those concerned with the iriiplications of the

developmental process for population growth, with major attention given to

the question of fertility. '"
;

Significance to Biomedical Research and Program of the, l^ttatit^tj6 : The study

of demographic development during a process of economic d€velo|iitnent and

social change during the 18th, 19th, and 20th centuries tti A society which

shows both European and Asiatic Influences Is of the highest relevance in

understanding the process of population change In the iJOfld ^t large. The

findings will Increase knowledge of the factors associated with declining
fertility, the use of contraceptives and of abortion, ahd 'Wtll provide some

insight into the effectiveness of a variety of population jjollcies,

Ma-jor Findings : A general decline in fertility over much of the, Soviet Union

has become evident since the early 1960s. Net Reprodut^.tldA Rates--less than

unity in all but Central Asia, the Caucasus and scattfc|Nfed ^llirts of the RSFSR--

Imply ultimately declining growth of the total populattott father than the

long-run moderate rates of increase that most Soviet d(ssii6gir£pher8 and planners

regard as desirable. Changes have been dramatic, and regional differences,

very great. In European Russia the downward trend In fertility Was persistent,

Fertility declined from 1900 to 1959 in both urban and r^wal areas, with the

rural level being about 25°/. above the urban. It declined $harply In the rural

areas of European Russia, in the 1930s, which were also tffected by exceed-

ingly high out-migratlon as a result of agricultural eoX,l|i,et|irization &nd

industrialization. However, Soviet Central Asia and fcWfe- titifeustiS, except for.

the Georgian and Uzbek Soviet Socialist Republics, eVldei\^Ad little Or no

decline in fertility. Implications of this research ire: (I) tire recently

declining fertility will result in a decline in the pot>uttiel<i<i Of working

ages beginning in the 1980s; (2) the crisis in labor atloiiltlon and distrl-
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bution will be aggravated if present regional fertility differentials are
maintained and if certain national groups in areas of relatively high ferti-
lity in Central Asia/Caucusus continue to be unresponsive to economic or
other incentives to move; and (3) Soviet demographers are becoming increasing-
ly concerned that non-Slavic groups through their higher fertility may over-
whelm the Slavic groups in the long run.

Proposed Course : The original contract, initiated in 1970, was renewed with
funding for FY 1971 and FY 1972. A no-coet extension was given in FY 1974

to complete the project.
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NICHD Annual Report
July 1, 1973 through June 30, 197A

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title: Patterns of Emotions and Feelings in Sex-Related Behaviors
Contractor: Vanderbilt University
Money Allocated: $64,62 5

Objectives : The purpose is to test hypotheses concerning the emotional and

attitudinal components of experiences in relationships involving love, sex,

contraception and abortion. The underlying theory holds that the emotion

system is a principal motivational system, with the emotions possessing unique

properties in interacting drives (hunger, thirst, pain, avoidance, etc.) in

sexual matters . Thus, other emptions interacting with the sexual urge can

affect sexual behavior in a variety of ways, and may be extremely important

in the effective practice of contraception. For example, a man who holds a

woman in contempt may be less likely to use adequate contraceptive methods
even though pregnancy may be unwanted.' The research will be conducted among

(a) 1,000 college students at Vanderbilt University and Middle State Tennessee

University; and (b) 150 each unmarried pregnant women (at a Florence Crittenton
home) and 150 married women pregnant for the first time.

Significance to Biomedical Research and Program of the Institute : The inter-

action between emotions, sexual and contraceptive behavior may be a crucial
factor in explaining unplanned and unwanted pregnancies. A woman's pregnancy
and childbearing may result from feelings of insecurity and inadequacy or by

guilt in having sex for pleasure or may represent an effort to fight off the

emotional distress of loneliness or rejection. With more adequate inforroation

on how discrete emotions influence the sexual urge, sexual behavior, and re-

production, more effective methods can be developed for re-enforcing or chang-
ing attitudes consonant with the well-being of the individual family and of
the broader society.

Proposed Course : This research is scheduled to run for 2 years. Approval
requested of C*1B June 1973 still awaiting action as of April 197A

.
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NICHD Annual- Report,

July 1, 1073 throue;h June 30, I07U
B^haviordl Sciences Branch

Contract and Collaborative Research

Contract Title : Correlates of TTamilV Size and ChlldRpacing in the United
r>tates and Puerto Rico

Contractor : Boston College ^

Money Allocated: $130, 6l2 (197?) ; !tp'5,30P (I07lt)

Oh^lectives : The purpose of this study of SOn families of hip-h school students
in middle class suburbs of Boston i^, to show the effects of family size and
the spacing of children in the "quality of life" of the parents and o-^ the
children. Variables on the parental side include: age, socio-econoric status,
religiosity- education, work history, childbearing attitudes, recreational
patterns, financial conditions, membership in voluntary organizations, degree
of integration into the community, and rationale for birth of each child.
Variables on the children's side include: academic achievement, intellectual
capacity, vocational and educational aspirations, personality, social relatio;iS,
work history and expected age at marriage, family planning attitudes and subse-
quent life style. Interviews and Questionnaires in addition to peer ratings
and school records of the children were used. This project replicates the key
aspects of another NICHD project conducted in a middle class suburb of San
Juan, Puerto Rico, by the same co-investigators. New variables included chili-
spacing and the impact of family size on the lives of parents.

Findings : Even in the relatively prosperous (median family Income above
l!20,n00) Boston suburbs studied, more children o^ small families than of
large families (73°^ vs. 5'*'^) perceive themselves as being of "above average
intelligence"~a fact which will be checked against test scores. A higher
proposition of small—family than of large-family housewives (S3'^ vs. 30^)

are now working.

Significance to Biomedical Research and Program of the Institute : 'Tie analysis
of how family size and birth spacing affects the welfare of both parents and
children is a major focus of the program of the Center for Population ResesircVs,

NICHD.

Proposed Course

:

This contract is scheduletj for completion in FY lOTlt,
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NICHD Annual Report
July 1, 1973 through June 30, 197A

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Role and Fertility Patterns of Urban Mothers
Contractor: Columbia University
Money Allocated: $88,828 (1972); $9,687 (1973); $59,394 (1974)

Oblectives : This project is exploring the relationship between female roles
and fertility. The major hypothesis of the study is that timing of the first
birth greatly influences the number and timing of subsequent births, the man-
ner in which a woman views herself in relationship to familial roles (i.e.,
mother and wife), and how she perceives herself in non-familial roles, (e.g.,
student and worker) . The principal investigator is conducting an exploratory
study of women in the New York area between the ages of 15 and 29 who have
recently born their first child. The research instrument concentrates on the
determinants and timing of the first birth. Specific areas to be explored
are the socialization process the subjects underwent in terras of their family
of origin, friends, social economic status, religion, race, and their per-
ception of their mother and father. This project is innovative in the sense
that most studies which deal with fertility and, especially those that try to
project future fertility patterns, have concentrated on the most recent birth
which may or may not be the first birth. It is also a methodological study
which will develop a research strategy and instrument which, if successful, '

will be utilized in a larger study.

Major Findings : Preliminary analysis of this data shows that the median age'
of first birth for this sample was 21.9 years and that 27 percent of these
births were illegitimate. Approximately half of the women (aged 15-29) had
used contraception from the time sexual activity was initiated, and only 12
percent had never used it. This study showed that a young woman's failure to
use contraception while saying that she was not trying to become pregnant was
often the result of weak motivation or poor contraceptive information. Ac-
cessibility of contraceptives and interpersonal barriers were also factors.
Most (62%) of the women who said their first birth was unplanned said they
wished it had come later or never, while only 4 percent of the women who had
planned their births felt this way.

Significance to Biomedical Research and Program of the Institute : This pro-
ject has great potential for increasing our knowledge of the factors which
determine fertility at the individual's level. As a result, the information
which may ultimately come froni the project will be valuable for the medical
and allied professions in advising persons how to better plan their families.

Proposed Course : This project was initiated on March 15, 1972 and extended
to June 30, 1973. During the contract period, the research instruments and
findings of the pilot study will be evaluated to determine if further research
in this area will be fruitful.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : A Study of the Growth of Mexican-American Families

Contractor : University of California at Los Angeles
Money Allocated : $71,811 (1971); $32,765 (1973); $23,176 (1974)

Ob jectives : The objective of this research is to design and carry out an
initial and exploratory analysis of the determinants of fertility and family
planning among Mexican-Americans in Los Angeles County. Next to Blacks,
Mexican-Americans constitute the most important minority in the United Statet
and have the highest fertility of any major cultural or ethnic minority. The
study emphasizes the effects of social structure and social norms on fertility
dnd family planning but also considers socio-psychological variables. A mul-
tistage probability sample of 1200 Spanish-surname women of childbearing ages
is being interviewed to collect the following data: (1) reproductive exper-
ience, including a history of births and pregnancies as well as number of
children expected or desired; (2) past and anticipated contraceptive usage;
and (3) determinants of both reproductive and contraceptive experience. More
specifically, these determinants include knowledge of, and attitudes about,
contraceptive practices and family size, extent of orientation toward or in-
volvement in Mexical-American society, socio-economic status and social
mobility, family structure, characteristics of community residence, migration
history and religious practices. Various multi-variate techniques will be
used to analyze the data.

Significance to Biomedical Research and Program of the Institute : The Mexican-
American minority is of particular interest because it comprises one of the
minority groups and enclaves of high fertility in a nation with generally
declining fertility.

Major Findings : The principal investigator and the Survey Research Center at

UCLA have found that they must take into account the wishes and concerns of
Mexican-American women and organizations in designing the sample, using womei
interviewers suggested by their organizations, etc. This points up the in-
creasing sensitivities of respondent groups in undertaking social science
research.

Proposed Course : This contract funded in June 1971, will be completed in

late FY 1974 or in FY 1975.
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NICHD ANNUAL REPORT '

July 1, 1973 through June 30, 1974

Behavioral Sciences Branch I

Contract and Collaborative Research

Contract Title : Fertility Dynamics of Cuban Refugees

Contractor : University of Miami
Money Allocated : $176,584

Ob iectives : The purpose is to investigate the relationship between fertility,
migration, cultural and socio-economic changes among a population of 300,000
Cuban refugees--or half of the U.S. total--living in the Miami-Dade County
area of Florida. The study will test a number of hypotheses relating fer-

tility to minority status, religioiity, migration and acculturation within
an overall theoretical framework of "convergence theory," namely, that fer-
tility as well as social and other values and behavioral patterns of the

Cuban refugee population will converge over time with those of the general
population, A combination of questionnaires administered to 800 women, family
histories obtained from in-depth interviews of members of a sub-sample of 25

households and ancillary data from the Cuban Refugee Office and the Research
Institute for Cuba and the Caribbean will be used to compare fertility
(children ever born to married women 20-44) in Cuba and the United States
and changes during the period of adjustment to a new environment.

Significance to Biomedical Research and Program of the Institute : In an

effort to understand the fertility behavior of the U.S. population, consid-
erable interest has been focused on the Spanish-American population. The

Cuban riafugee population represents an important segment of this population.
While sharing with other segments the Spanish-American culture, it also ex-

hibits striking differences with respect to socio-economic status and con-

ditions under which migration has occurred. Research on this group comple-
ments several other NICHD- supported studies on Spanish-American populations
in the United States, all of which emphasize the search for influences on
fertility behavior.

Proposed Course : This research is scheduled to run for two years. An appeal
to an 0MB disapproval pending as of February 1974.
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NICHD Annual Report
July 1, 1073 throuRh June 30, IQTU

Behavioral Sciences Branch
Contract and Collaborative Research

Contract Title : Research on the Consequences of Childbearinp and Child-
spacing Patterns

Contractor : American Institute for Research
Money Allocated: $66,680 (1973)

Ob.Tectives : The Principal Investigator will conduct a secondary analysis of
the project TALENT longitudinal data bank at the American Institutes foi-

Research. The data was collected at four different times. In 1060 a national
sample of over UOO,000 high school students were given two-day battery of
tests and questionnaires dealing with information on the student's personal"

Ities, abilities, Interests, aspirations, and background (e.g., age of
father when respondent was born, sibship position of the respondent, number
of brothers and sisters). Follow-up interviews and questionnaires, one, five

and eleven years later, yielded information on schooling, career choice,
marriage, timing of the birth of the first child, and subsequent family
development

.

These data allow the examination of three kinds of relationships: (1) The
childbearirjg patterns of the students' parents will be examined for their

consequences to the students' personalities, abilities, interests, and aspir-

ations. (2) Relationships between the characteristics in 1^60 and subsequent
schooling, career, marriage and childbearing patterns of the students, (3)

Consequences of childbearing and child-spacing patterns of TALENT marriage
partners and career aspirations, socioeconomic statuses, etc.

Significance to Biomedical Research and Program of the Institute : This

research is relevant to the Institute's interests in both the antecedents
and the consequences of marriage and childbearing patterns.

Proposed Course: This study will extend into fiscal 1P75.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

The Contraceptive Development Branch continues its mission to develop an array
of effective, safe and reversible methods of contraception for both men and
women. The wide range of studies, from clinical trials of drugs and devices,
chemical modifications of existing known drugs, to fundamental research in the
reproductive systeAs ih both sexes, has been supported through 128 contracts,
some of which are short-term and others long-term studies.

Two important trends have been noted in the course of the past year. One has
been an increased interest in the development of new contraceptive measures
for men. The other has been development of new drugs and drug formulations
which have, or are about to reach the stage of clinical evaluation and long-
term toxicity studies. Accordingly, the commitment of funds to the two broad

areas of endeavors listed below, which has been more or less equal in the past,

has begun to shift into the product development category.

A. Directed Fundamental (Biomedical) Research

Basic studies in female and male reproductive biology are essential to the

development of new insight into the details of the reproductive process.

Studies in the Female

Detection of Ovulation

The knowledge of the precise time of ovulation is of paramount importance from
both an academic and practical point of view. Fertility regulating methods
that do not rely on mechanical or chemical agents are employed by a relatively

large segment of our population. Thus, we need to know the time of ovulation
if we are to develop indirect, predictive indices which can be helpful in

determining the infertile or "safe period" of the cycle. Methodology has been
developed for the detection of the cumulus mass (which contains the ovum)

within the ampulla of the fallopian tube.-'^ This event takes place only several

minutes after ovulation so that for practical purposes it can be directly asso-

ciated with ovulation. Transducers which pulse light through the oviduct,

measure the change in optical transmission when the cumulus mass passes through

the light beam. Application of similar methodology to the monkey is complicated

by the fact that the oviduct in this animal has much thicker walls than the

rabbit and consequently the signal is weaker. However, placement of the optical

transducer closer to the fimbria (ovarian end of the oviduct) has resulted in

better noise to signal ratio. Further research is under way to improve both
the transducer and the associated surgical techniques. Experiments in chroni-

cally-instrumented monkeys are scheduled for the coming year

.

An indirect method for the prediction of ovulation, „based on chemical changes

in vaginal fluids, is presently being investigated. The method is based on

the hypothesis that high estrogen levels, characteristic of the preovulatory
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phase of the menstrual cyc|e, produce a specific pattern of vaginal metabolism.
The research program is aiited at ascertaining the levels of volatile fatty
acids in the vagina during 'the preovulatory phase and whether or not the pattern
is reproducible. Prelimlna,ry results from normally cycling women volunteers
suggest that a useful pattern may develop. Many more cycles will have to be

studied to prove or disprove the validity of the method.

The Ovum and the Oviduct
\

The analysis of the contractility of the rabbit and monkey oviducts are begin-

ning to shed light on the characteristic patterns that are observed in each
species. -^"^ The overall level of contractile activity is higher in the rabbit
than in the monkey.-^ After ovulation the pattern of oviductal activity in the

rabbit is very regular, with a highly characteristic power spectrum. This type

of contractility pattern favors pickup and propulsion of the ovum through the

oviduct.^

Continuous 24-hour recordings of oviductal motility are being obtained from a

totally implantable two-channel telemeter in unrestrained monkeys.^ Data from

31 monkey-months of transmitted contractile recordings, representing 17 ovarian
cycles of various experimental design, have been collected on both hard copy
and magnetic tape. These data are being processed through a specially designed
computer program which provides the Information in tabular, histogram and

graphic form and correlated with the physiological status of the animals. Thus,

for the rabbit there are data relating contractility to the rate of ovum

transport; such data are not available for the primates.

Further experiments on fluid transport in the oviduct support earlier evidence
of considerable species difference.-' The ciliary current in oviducts of

macaques and humans is consistently toward the uterine end, whereas in the
rabbit and sow it is directed towards the ovarian end of the duct. The trans-
port of isthmic contents to the site of fertilization is very rapid in the pig
and the rabbit whereas it is much slower in the monkey and the human.

Study of the chemical and physical properties of the oviductal fluid ahd its

formation has been hampered because of a lack of sensitive means for measuring
the secretions. Accurate and sensitive micro- and ultramicro-analytlcal
methods have now been developed for fluids obtained from the rabbit, as well
as from rats and mice.^ Through the use of these techniques, it is now pos-
sible to determine the properties, rate of formation, and influence of hormones
and drugs on oviductal fluid.

Studies of the secretory process of the oviduct have continued. The incorpora-
tion of 35s-sulfate into oviductal mucin and its subsequent microscopic visual-
ization shows that in the precoital stage, localization is in the Golgi
components of the endoplasmic reticulum whereas 6 to 2A hours postcoitally the
localization is in the secretory granules of the isthmus and ampulla of the
duct.^

Significant progress has been made in the studies of RNA synthesis in the fer-
tilized ovum, during the early stages of development in the rabbit. Of interest
is the finding that ribosomal RNA is synthesized as early as the 16-cell stage
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of development and a burst of ribosome production occurs in the early blasto-
cyst. If maintained in vitro , blastocysts which have gone through a burst of
ribosome production become blocked or arrested, and ribosomes are not released
to the cytoplasm." This may provide a novel lead to fertility control if a
means of preventing the "burst" of ribosomal formation could be developed which
would thereby arrest the further development of the blastocyst.

The Cervix

Very little is known of the physiology and biochemistry of the process whereby
changes in the peripheral levels of steroid hormones will induce profound
changes in the nature of cervical secretory activity. In the past year, several
studies were initiated which entail attempts to demonstrate receptor-sites for
the female hormonfes ,-'-"~-'-^ the chemical nature of various components of the cer-
vical mucus, •'3 »1^ the dynamics of sperm transport through the cervix-'-^ '•'-^ and
the possibility of developing antisera to certain cervix-specific molecules .

1^^

Little actual data can be reported at this time.

The Pituitary - Ovary - Corpus Luteum System

Interference with corpus luteum (CL) function is one of the pragmatic approaches
to the development of new contraceptive agents since the CL is the major source
of hormonal support for the very early stages of zygote development. The inter-
ference can be produced either by directly blocking certain synthetic pathways
within the CL^" which are necessary for progesterone production or by blocking
the release of gonadotropins which support the CL.^^ A number of compounds
have been identified which inhibit certain luteal enzymes iii vitro . Their
activity in vivo is presently being explored in the pseudopregnant rabbit model
system. One of the active compounds that has been identified is aminoglutethi-
mide and its potential utility as a contraceptive agent has been assessed. In
its present form the compound exhibits toxicity, and research is in progress to

separate the two components (isomers) with the hope that the biologically-
active one will have considerably lower toxitity. Studies dealing with triam-
cinolone (a corticosteroid) , and thyrotropin releasing hormone (TRH) as
blockers of ovulation have continued. Evaluation of these drugs in baboons
has been complicated by the stress of handling, daily blood drawing or anes-
thesia. These stressful procedures have over-ridden the ovulation-blocking
effects of the drug. Preliminary reports by others on clinical trials
show that TRH does not block ovulation; the implications of the baboon studies
must be cautiously interpreted.

To further promote our understanding of the pituitary-ovarian system there has
been continued activity in the field of gonadotropin purification. Human chor-
ionic gonadotropin (hCG) has been purified in large quantities and separated
into its constituent subunits.^^ Similarly, sheep luteinizing hormone (LH)

has been separated into its subunits and these materials together with hCG are
being made available to the scientific community. ^^ A further activity in this

area involves the purification of monkey urinary FSH.22 ^he aim of this project
is the development of a preparation which is sufficiently pure to be utilized
as an antigen fbr radioimmunoassay purposes in these highly important experi-
mental animals.
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The proper understanding, of ovarian-pituitary interrelationships is dependent,

to a very large degree j on the availability of analytical methods for measuring
the circulating levels of various reproductive hormones. Progress has been

accomplished in the development of an automated immunoradiometric assay
machine. Development of this device will permit the continuous sampling and

automatic measurement of various pituitary hormones. It will help In assessing
the nature of hormonal interactions on a very rapid basis.

Prostaglandins

The investigation of the effects of prostaglandins (PGs) on a variety of repro-
ductive endpoints has continued. Administration of PGF2a to women in the

follicular phase has had an equivocal effect. In some of the subjects ovu-
lation has been delayed whereas in others there was no noticeable effect.

Similar administration of PGF-q, to cycling rhesus monkeys has been without
demonstratable effect on cycle length. It has been conclusively demonstrated
that bovine endometria are very rich in arachidonic acid which is a precursor
of PGs." Direct administration of arachidonic acid into bovine corpora lutea

is followed by a depression of progesterone output. Injection of PGFg^ into

sheep follicles causes the regression of the adjacent corpus luteum.^o The
presence of receptors for PGs in the endometrium and myometrium of Che human
has been confirmed. Binding of PGF2c( to the rabbit oviduct has also been

demonstrated. 27 As an extension of the studies on PG-bindlng to various
uterine components, an investigation was conducted in which the influence of

PGs on calcium (CA) binding within the uterine muscle was studied. 2° P^^2a
and-E2 decreased ATP-dependent Ca-binding and also promoted the release of Ca

from uterine muscle components. It is believed that the effect of PGs on Ca

is directly related to their stimulatory action on muscle.

Studies of Male Reproduction Processes

The penetration of the ovum by the spermatozoon is thought to involve the

action of proteolytic enzymes. Several of these enzymes are located in th^

anterior region of the sperm head, the acrosome.29 xhe best understood
acrosomal enzyme has been termed acrosin, and its function is to facilitate

the passage of the spermatozoon through the outer membrane of the ovum, the

zona pellucida. Inhibition of this enzyme by either naturally-occurring or

synthetic inhibitors blocks fertilization. 30 Methods are being devised for

the large scale isolation of acrosin from human and rabbit spermatozoa . 30,31^,

Another acrosomal enzyme involved in the fertilization process is the corona-

penetrating enzyme. Its assumed function is to facilitate the passage of

sperm through the cells surrounding the ovum. Further research on the isola-

tion and purification of this enzyme is required before its function is fully

understood and its inhibition can be explored for fertility regulation.

The study of sperm enz3mies and the role they play in sperm-ovum interaction

has been paralleled by a search for inhibitors of these enzymes from natural
and synthetic sources. It has been observed that the seminal plasma contains
a variety of inhibitors that can block fertilization. Two inhibitors of

acrosin have been found in human semen, 31 and several "decapacitation" factors

have been Isolated from the seminal plasma of the bull and the rabbit. 30, 32

Decapacitation is as yet a poorly understood process by which spermatozoa lose

DB-4



their capacity to ft'rtlllzf ova. kovoiHlbll I ty of Liu- proti'ww Ih (•.uilly

accomplished by reincbbaLion of spermatozon in the uleruH. TWo peptides with
decapacitation activity have been identified in bull seminal piaama and their
amino acid composition established.-*^ Under normal condition, they are part
of a larger protein molecule and only appear as peptides after enzymic diges-
tion. The future goal of this research is the identification of the structure
of these peptides, their synthesis, and testing as antifertility agents.

The epididymis continues to be the subject of intensive investigation. Recent
data have revealed that the testosterone content of bull sperm is considerably
greater than that of cauda epldldymal plasma, and hence, sperm entering the
epididjmiis may be fully saturated with male hormone. -^3 The presence of two
androgen-binding proteins have been demonstrated in the epididymis of adult
rabbits. One of these binding proteins is produced in the testes and is con-
fined to the caput epithelium. The other binding protein is present in all
segments of the epididymis. 3^ In some recent studies, epldldymal responses
were examined in adult male rats 30 days following castration—a time when
sperm and steroid binding protein have disappeared. In these experiments,
testosterone and dihydrotestosterone provided only partial maintenance of the
epididymis. 3^ Thus, it may be that both testicular and epldldymal binding
proteins are necessary to maintain the full Integrity and function of the
epididymis. Since androgens are known to maintain spermatogenesis and the
production of androgen-binding protein in the hypophysectomized animals, ^6 it

will be important to ascertain whether or not, under the ciroiomstances,
epldldymal function is fully maintained.

The preceding biochemical studies are further substantiated by morphological
examination of epididymal tissues from rats with tubular ligations. Ligation
of ductull efferentes is followed by a decrease in height of the epithelium
and an even more striking decrease in overall diameter of the initial segment
of the ductus epididymis . Electron microscopy shows a persistence of those
cellular activities and organelles associated with absorptive function of the
epididymis, but there is a marked depression of the sparsely granulated endo-
plasmic reticulum. The results suggest that the initial segment is highly
dependent on androgens coming via androgen bound protein.-'' Studies designed
to provide basic information needed to elucidate mechanisms of action of poten--
tial antispermatogenic agents are proceeding in a number of laboratories.
Several areas have been identified as possible points of interference: i) The
nuclear protamines undergo oxidation of free sulfhydryl groups to form inter-
molecular disulfide bridges thus becoming a complex keratinoid network
stabilizing the genome. The initial phase of disulfide formation is proposed
to occur during nuclear condensation of the spermatid, with progressive forma-
tion of additional disulfide bonds induced during epididymal maturation of the

sperm. -^^ ii) Microtubules of Sertoli cells have been positively identified and

evidence obtained of their role in maintaining the integrity of the seminiferous
epithelium. Experiments with Colcemid have identified these microtubules as

the target for Induced reversible sterility.-'^ ill) Evidence of the regulatory
function of the Sertoli cells suggest these cells are important targets to

interference. ^0 Recent data indicate that these cells may be the source of

the androgen-binding proteins. 36 iv) Examination of Sertoli cells from a

variety of pathological states suggests that they are not as injury-resistant
as has been previously postulated. The accumulation of watery vacuoles seems
to be a nonsj)ecific response of Sertoli cells to a variety of insults. ^7
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Understanding the melotjlc process in the testes is of central importance to

the area of reproductive physiology, as It Is wx absolute requirement for the
formation and differentiation of the haploid gamete. In the past, studies of
testicular function ?naye concentrated mainly on morphological changes occurring
in the testes and on tihe steroid secretion from the testzes. A direct analysis
of the meiotlc process during gametogenesls in the male had not been achieved.
Therefore, research has been undertaken to develop methods of isolation, sepa-
ration, and characterization of meiotlc germ cells in rat testes. By using
testes from particular aged animals, it has been possibl.e to obtain cell frac-
tions containing 68 l:o 98% pure cell types. ^^ Testing 'for an antifertillty
effect of immunization with purified hyaluronidase has continued. However,
results indicate that circulating antibodies may not bf> directly responsible
for the decreased fertility. It Is suggested that inhibition occurs through
a cellular immune system; e.g. , Immune lymphocyte-sperm interaction, possibly
resulting in release of spermatotoxlns.^^

It has been recognized for many years that azoospermia could be Induced In the
human male with androgens. The need for continuous Injections and high dosagies

to maintain elevated plasma levels has made this approach unattractive. This
prompted the investigation of the efficacy of polydimethyl-slloxane implants
filled with testosterone to create azoospermia, without elevating plasma tes-
tosterone and causing hypertrophy of the accessory (3ex organs. Although the
desired results were achieved in rabbits, the results in adult rhesus monkeys
have been disappointing. At a dose that caused moderate increases in prostate
and seminal vesicle weights, none of the male rhesus monkeys was azoospermic.
These studies are Incomplete, but do suggest that testosterone does not suppress
pituitary gonadotropin secretion as effectively in male monkeys as in rabbits. ^^

Mechanism of Hormone Action ; ;r

. ,
'

>..

The development of techniques for studying hormone-tissue interactions hais

brought a clearer understanding of the steps by which target cells respond to

their respective specific hormones. The cellular component which interacts
first with the hormone has been termed the hormone binder or receptor. For
estrogens, progestins and androgens, such receptors have been identified both
in the cytoplasm and the nucleus of the respective target cells. ^+^-^7 There
exists substantiating evidence that the interference with binding prevents the
expression of the biological activity of the hormone. Theoretically, if the
expression of gonadal hormone action can be prevented in critical tissues of
the reproductive system, then infertility could be induced in both male and
female animals. Purified receptor systems have now been isolated and have
been utilized as model assay systems for the study of hormonal antagonists;
these studies call for extreme sophistication. Studies on steroid receptors
represent fundamental basic science which could provide significant leads and
measures in the search for new antifertillty methods.

Studies on gonadotropin receptors, in both male and female gonadal tissues,
especially those for LH and hCG, have resulted in a number of significant
observations. The LH-hCG receptor has been isolated from rat ovaries and
bovine corpora lutea.^8,49 The receptor appears to be a lipoprotein and in
its purified form retains its gonadotropin-binding characteristics « Anti-
bodies to the receptors have been shown to block gonadotropin uptake.

C
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Bpleen and kidney I Jhhik'h iimdc wlili Tiliim X-IOO. '^* Wlu-llirr or iiui iliUi indi-
cates that other non-gonndnl t Ihbui'h h(ivi> receptDr- 1 lice proLelnH lor Ronado~
tropins is presently unclear, but iL dni>H Indicate clearly that tlila line of

investigation is In an extremely early phase, and will require considerable
further work.

One of the "spinoffs" from the above studies on gonadotropin receptor has
been their application in an assay system for measuring gonadotropins in serum.

Thus, the receptor system can be used for the detection of pregnancy in the

human and other species. ^8, 49 The absolute sensitivity or specificity of this
system is not yet established, but it does appear to detect low levels of

gonadotropin-like substances in the rabbit blastocysts. Observation of the
presence of gonadotropins in blastocysts, that is, prior to implantation,
could (Constitute a major advance in reproductive physiology and biochemistry,
but at this time will require stringent confirmation in many species. Another

area of research which will be facilitated by the studies of gonadotropin
receptors involves the exploration of chemically-modified gonadotropin mole-
cules. 21. '^° The aim of such studies would be to develop inert molecules which
could occupy the receptor site and which would prevent the active native
gonadotropin from exerting its function on the gonadal tissue.

Similar studies in the steroid hormone receptor field have shown that this

line of reason has merit. Prior studies have led to the discovery of modified

steroid molecules with antiprogestational activity. A current study in the

estrogen field has led to the finding that modified (tri-hydroxy) estrogens,

closely related to estriol, have low estrogenic activity in biological systems,
but show high affinity binding to the active receptor for estradiol-17B in

Uterine tissue, 50 Details of this study involving the intricacies of the

mechanism of estrogen receptor complexes remain to be clarified.

DB-7



BL Product Development Research

The Branch continues :o support programs involving the testing of new and

exidtin^ compounds for antifertility activity. These products are derived
from existing collections of biological substances, as well as from an active
synthetic program for new compounds. Studies aimed at the development of

methods for permanent and reversible sterilization in males and females are
supported. New drug delivery systems, as well as new mechanical and pharm-
acological devices are part of the present program.

New Drug Development Program

The synthetic drug development program begun in 1971, involves the synthesis

and testing of a variety of potential antifertility agents. One goal is to

find new and efficacious chemical contraceptives which will have fewer side

effects than those currently available for women. An equally important goal
is to develop an effective contraceptive which men may use safely and without
risk or loss of libido. This year our 30 contracts in the synthetic drug
development program cover a variety of types of chemical substances broadly
classified as steroids and non-steroids.

The currently available oral contraceptives are composed of two steroidal
compounds, a progestational agent and an estrogen. The estrogen component of

the pill (ethynyl estradiol) is a potent synthetic estrogen which, at the

dose employed, blocks ovulation. It is generally recognized that the side-

effects associated with each of the oral contraceptive preparations are due
to the inherent hormonal activity displayed by these synthetic estrogenic
compounds. For example, the increased risk of thromboembolic disease
(thrombophlebitis, pulmonary embolism, and cerebral thrombosis and embolism)
associated with the use of oral contraceptives is related to the dose of the
estrogen used, although the quantity of estrogen alone may not be the sole
factor involved.

With the above considerations foremost in mind, the contracts involving the
synthesis of novel steroids have been undertaken with the purpose of obtaining
compounds which show antifertility activity but which will show reduced un-
desired hormonal effects. The value of a compound with a favorable ratio of

antifertility to estrogenic activity would be to provide a contraceptive agent

with lesser undesirable side-effects than those currently attributed to the

estrogenic component of "the pill". In terms of trying to achieve such a

separation of antifertility activity from other hormonal effects, one study
on silicon-containing steroids has currently advanced to the primate level

of testing after successful demonstrations in lower species such as rats,

hamsters and rabbits, of highly favorable biological activity. Two compounds
in this series, where the enthynyl group of ethynyl estradiol is replaced by
certain trialkylsilylethynyl groups, have shown a 7-fold increase in antifer-
tility potency in rats, orally, when compared with ethynyl estradiol, but show
only 20-40% of the estrogenic activity. Preliminary results indicate that one
of the compounds is less estrogenic in the monkey than is ethynyl estradiol.
These compounds are under current evaluation in rhesus monkeys for their anti-
fertility activity.
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Another area bf considerable contract activity in the synthetic steroid pro-
gram is the quest for an antiprogestational agent. Such an agent which could
be considered as a once-a-month pill would be a completely novel chemical con-
traceptive. Its mechanism of action would be primarily that of blocking the
action of progesterone (the female hormone required for implantation of the
fertilized egg and maintenance of pregnancy) in the uterus. In its applica-
tion in fertility control it could therefore serve as an implantation inhib-
itor, a menses inducer (which would cause menstruation in those nonpregnant
women where the normal monthly bleeding period has not yet occurred) or as an
early abortifacient. A variety of novel steroids are being tested in vivo
for antiprogestational activity and the results are being correlated with in
vitro progesterone-protein binding assays. There are no positive results aT"
this time, but our synthetic program in this areas has recently expanded. In
addition, we are Investigating some unpublished leads obtained from the
National Cancer Institute's screening program.

Whereas "the pill" for the female contains an estrogen which suppresses the

pituitary action responsible for release of the ovum (ovulation inhibition)

,

the use of an estrogen or a progestagen in a male pill would have a comparable
effect on the male pituitary whereby sperm production is inhibited. Un-
fortunately, such a pill would also suppress the pituitary hormones respon-
sible for the production of the male steroid sex hormone, testosterone (the

virilizing hormone) which is responsible for libido in the male. The program
in this area of synthetic steroids is modest but recognizes the need for a

sperm-suppressant which would be free from the undesirable hormonal effects
described above. An antl-androgen, unaccompanied by effects that reduce male
libido, might be a desirable male pill. There are no good leads at present
in this area, but compounds from the synthetic program are being tested for

anti-androgenic activity. It will also be possible to make preliminary ob-

servations on the effect of such compounds on libido in rats as well as eval-
uate compounds for direct effects on spermatogenesis in the absence of andro-

genic or anti-androgenic effects.

The non-steroidal synthetic drug development program consists of contracts
involving prostaglandin analogs, peptides, other miscellaneous non-steroids,

and entities derived from plant sources.

Prostaglandins are cyclic fatty acids found ubiquitously in the animal tissues.

Support for contracts on prostaglandin-like compounds is based upon their

potential utility as luteolytic agents (chemicals which cause degeneration of

the corpus luteum whose function is to secrete progesterone which is essential

for the maintenance of pregnancy) , or menses inducers for use as once-a-month

pills. Natural and synthetic prostaglandins (PCs) have been demonstrated to

have luteolytic activity in animals but not in humans. The presently available
PGs have a number of side-effects which impose a limitation on their futility

in fertility regulation. The justification for our modest but continuing syn-

thetic program in this area is that an agent, luteolytic in the human and devoid

of undesirable side-effects (gastrointestinal disturbances) would be a novel and

desirable contraceptive agent. An attempt to effect such a separation of activ-

ities is the preparation of chemically modified analogs of selected PGs.

Several of these analogs show significant antifertiiity activity (e.g., 13, 14-

dehvdro-PGF„-^^ is 8 times as active as PGF9 subcutaneouslv in hamsters
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but hav6 much Isss smooth-muscle activity than the natural PGs. Several of these
analogs are currently being synthesized in grata quantities for evaluation in
primates. From a technical point of view, this is a considerable achievement.

Luteinizing hormone releasing factor (LRF) , which is formed in the hypothal-
amus is structurally a decapeptide,and forms a vital link in the whole sequence

of reproduction. LRF causes the release of both LH (luteinizing hormone) and
FSH (follicle stimulating hormone) from the pituitary and thereby controls
the function of the ovary and the release of the egg. It has been postulated,
therefore, that antagonists to LRF could be developed which could prevent the
midcycle surge of LH which causes ovulation and thus lead to a new type of
antiovulatory contraceptive, different in concept from the current oral con-
traceptives. Our contract program in this area is somewhat modest but is

also directed toward finding inhibitors or blockers of LRF. A number of such
analogs have shown significant LRF antagonist activity in vivo . Currently,
one such synthetic antagonist^ [des His , des Gly 1-LH-RH, ethylamide, has
been observed to block ovulation in the rat.^^ However, its duration of action
is too short for practical utilization at this time, {"urther synthetic work
in this area will endeavor to uncover more potent and longer-acting inhibitors.

Our miscellaneous non-steroidal program involves the search for completely
nonhormonal-like agents for fertility control in both sexes. There are no
relatively safe and effective non-steroidal antifertility agents known. Most
of the "active compounds" which were previously reported in rat studies have
been found to be either ineffective or unsafe for the human female and unsafe
for the human male. Our male program in this area is, therefore, directed
towards a safe antispermatogenic agent. Our female program in this area has
led to a novel non-steroidal agent (a quaternary ammonium salt) which is com-

pletely effective in dogs, orally, ^^' but effective in rats and rabbits only jj

at doses at which gastrointestinal toxicity occurs. Currently, this study

is being extended to determine the period of maximum contraceptive efficacy

in dogs. A study in non-human primates is being initiated.

The search for antifertility agents from plant sources has just begun. A

literature survey has revealed that very few previously reported allegations

of antifertility activity from plants are worth pursuing. Efforts in this

area are being directed towards a modest screening program of previously un-

tested plants. In addition, we have a single contract which will involve the

development and identification of active compounds (blastocidal and sperm-

icidal) from a plant. P. dodecandra , and the confirmation of this reported

biological activity. ^^

Testing Facility

Almost 200 compounds have been tested in the past year for antifertility and

classical endocrine activities at the CDB testing facility. ^^ Several poten-

tial leads have been identified and a significant separation of antifertility

and endocrine activities has been demonstrated for several members of one

chemical class of compounds (see New Drug Program) . Two members of this series

are being studied in a primate species (monkeys) to confirm the separation of

estrogenic and postcoital antifertility activities observed earlier in smaller

animals. Baseline studies on 16 reference standards have been completed and
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are being utilized in the design of individual assays for potency of experi-
mental compounds. The contractor continues to cooperate with the staff of the
CDB in the development of new and more sophisticated test procedures. These
include modifications of postcoital antifertility and antispermatogenic tests
as well as the establishment of an in vitro assay for oxytocic activity using
the hamster uterus. Data generated by the testing facility is rapidly dis-
seminated by the CDB staff to individual chemists in our contract synthetic
program permitting optimal direction for subsecjuent modifications in compound
structure.

Drug Delivery Sys tems

Research on new drug dt'livery systems has progressed satisfactorily and a

wealth of new information has been acquired. The biodegradable systems for
delivery of steroids appear entirely feasible even though the complexity in-
volving their performance is very great .

^''"'''^ The initial assumption that
biodegradation of the polymer matrix would be the controlling factor for drug
release is not entirely correct. Diffusion of the various steroids from the
polymer matrix is substantial and thus a sustained and uniform release has
become a difficult technical problem. Most of the initial work has been
carried out on copolymers of lactic and glycolic acids. ^/ ^^ It has been
observed that the presence of 20% or more of glycolide in the copolymers
results in a rapid degradation of the system and an unsatisfactory drug
release rate. Homopolymers of L-lactic acid have also been found unsuitable
because of their exceedingly slow degradation and poor drug diffusion
characteristics. Polymer made of dl-lactide shows promise both in vitro and
in vivo studies utilizing dogs as the animal model. Some promising work has
come from studies of polypeptide polymers where the degree of degradation can
be controlled by changes in amino acid composition.^^ The polymers utilizing
lactides, glycolides and amino acids are theoretically degraded to normal body
constituents and thus the body's disposal of the breakdown products presents
no problems.

A promising advance was made in the formulation of a polymer made of e-hydroxy-
caproic acid. This polymer, although it degrades rather slowly, permits rapid
diffusion of steroidal drugs. In this respect it is comparable to silastic
polymers with the added advantage of possible biodegradabllity. ^^

Work progresses in non-biodegradable drug delivery systems. The contraceptive
activity of estriol in an intrauterine device has been assessed in the rabbit.

The presence of an estriol-releasing lUD in one horn of the uterus showed good
antifertility activity, whereas the horn containing an inert lUD (control) had
numerous implants. The action of the drug occurs at a dose level (l.Syg/day)
which is considerably below that required to produce an effect via a systemic
route. This practical area of research warrants continued support and possi-
bly further expansion. Another system which is being developed is for the

sustained delivery of silver ions.^-^ It is based on the observation that the

application of silver nitrate to the fallopian tubes results in epithelial
damage and the subsequent occlusion of the tube. Since the direct application
of silver nitrate as a cream formulation is difficult to control and the re-

sults are consequently somewhat unpredictable, it is desirable to have a model
for delivering the silver ions in a controllable fashion. It appears that
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such a system has been achieved, tt consists of a biodegradable matrix which
is capable of releasing silver ions at a controlled rate over a period of
24-48 hours. The utility of the system is presently being assessed in

laboratory animals.

Development of Sterilization Techniques (Female)

Sterilization by surgical intervention on the fsllopian tubes is becoming
increasingly popular with American women as a means of contraception. The

CDB is supporting the development of nonsurgical approaches to female sterili-
zation through the use of tubal occlusive devices and the instruments re-

quired for their placement directly into the oviducts. ^ ^' ^"^ An improved

steerable hysteroscope has been developed which permits the insertion of

occlusive plugs into the uterine ostia of the oviducts under direct visuali-

zation. The instrument has been successfully employed in the identification

of the openings of the oviducts into the uterine cavity, the ostia in intact

baboons and in extirpated human uteri. ^^ Clinical trials are presently under-
way in patients scheduled for hysterectomy.

Several type of soft occlusive devices have been designed and fabricated which
incorporate mechanical aids meant to improve the retention of the devices.

These are being evaluated in the baboon animal model prior to clinical trial.

Another transcervical approach to female sterilization is the blockage of the

fallopian tubes by a silastic elastomer which cures in situ .^** A clinical

prototype instrument for the delivery of a precise volume of the liquid

elastomer to the uterotubal junction has been developed. Known as a comu-
salpingoguide, this instrument is first seated blindly in the uterine cornu;

this is followed by extrusion of the elastomer which then cures into a soft

plastic within the fallopian tube. Studies demonstrating the safety and

utility of this method have been completed in rabbits and monkeys. Pro-

tocols for the first clinical trials of the cornuosalpingoguide in patients

undergoing hysterectomy are being reviewed.

Development of Sterilization Techniques (Male)

The development of devices which produce a reversible vasectomy is an im-

portant part of our current program, and observations to date continue to

encourage and support the feasibility of the concept. Four types of occlusive
devices are undergoing investigation: i)polyurethane devices coated with a

microporous interface's ; ^-^ ^n soft-silicone-rubber shuttle-stem valve,
with Dacron^velour-coated flanges. '^ iii) all-goId-and-stainless steel with
ball valve iv) silastic-silicone rubber-covered with dacron fibers'^
Evaluation of these devices has focused primarily on biological aspects
to determine which factor influence (a) sperm transport and motility;
b) surgical Insertion procedures; c) tissue ingrowth and tissue reaction; and
d) to determine the success with which these devices can be cycled through
"open" and "closed" stages. Devices implanted into the vas deferens in
guinea pigs in either the "on" or "off" positions and then reversed, showed
aspermia or sperm, as the case may be. in the ejaculate, thus confirming the
feasibility of reversibility.^^ In dogs, sperm production is maintained for
extended periods of time when devices are implanted in the "on" position;
sperm transport resumed when devices were implanted in the "closed" position
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and later opened. Restoration of fertility, however, has not as yet been
demonstrated. ^^

Results from studies on absorbable intravasal stents have been encouraging.

Of particular interest are the polyester stents, which are completely re-
sorbed in the vas deferens of the guinea pig within two weeks^S After an
average period of 8.5 weeks, animals reanastomosed with the polj'ester stents
showed sperm counts and sperm motility which were essentially unchanged from
their preimplant values. Successful matings have occurred with polyester-
vasovasotomized males, indicating no deleterious effects of the procedure
on st)erm.

Clinical Studies (Female )

The safety and efficacy of ethynyl estradiol and conjugated natural estrogens
as postcoital contraceptive agents are being studied under uniform protocols
at several institutions. 69/72 pivg mg daily of ethynyl estradiol or 30 mg
daily of conjugated natural estrogens are being administered to patients re-

questing this form of contraception and who meet rigid criteria for acceptance
into the program. The drugs are taken for 5 consecutive days starting no later

than 72 hours following unprotected midcycle coital exposure. Each subject

receives a pre- and post-treatment medical examination and pregnancy test.

Both drugs appear efficacious in preventing pregnancy but unpleasant side-

effects such as nausea and vomiting are common at these dosages. No serious
untoward reactions have been reported. The accumulation of patient-use-
effectiveness data is still in progress.

The initial clinical trial of a fluid-filled, soft intrauterine device (lUD)

has yielded encouraging data.^^ The lUD has been inserted into 77 subjects,

69% of whom were nulliparous, for a total of 350 "women-months" of use.

Additional subject experience is available from non-federally supported studies

of insertions for a total of 570 subjects and 3150 "women-months." The average

length of individual participation in the project has been 6 months, which is

too short to permit meaningful statistical analysis using the life-table method

and computation of continuation rates. However, certain qualitative observa-

tions regarding trends can be made. Removals are the most Important occurrence

and account for more than half the number of withdrawals from the studies. Re-

movals for spotting and bleeding are more than three times as numerous as

those associated with pain and cramps. Expulsions are the next most frequent

event. There have been a total of four pregnancies with the device in place.

Comparison of the present preliminary data with the much more extensive data

available for other lUDs reveal a characteristic pattern of Improved performance

for the fluid-filled lUD. The projects will be expanded to afford a better

basis for performance-evaluation.

Clinical Studies (Male)

The clinical trial of Danazol together with various esters of testosterone as

a male antifertility agent has been completed and the volunteers are presently

in the post-treatment phase. ^"^ The trial Involved 92 male volunteers who were

subdivided into several treatment groups. The following conclusions can be

drawn from this project; i) Danazol by itself has only a marginal effect on
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sperm production; li) Danazol together with methyl testosterone on a daily
basis was marginally effective;; ill) Danazol together with a once-a-month
injection of testosterone enant;hate produced the sharpest decline in sperm
production.

i

The study has clearly indicated that methyl testosterone has a limited utility
in male fertility regulation. Furthermore, the presently available formula-
tion of Danazol is very poorly absorbed from the gastrointestional tract and
thus the daily dose (600mg) is by necessity very large. Even with the most
efficacious treattaent (Danazol plus testosterone ehanthate) , supiJres^ion of
spermatogenesis was not complete and there was a significant lag period
(3-4 months) between initiation of therapy and ultimate suppressions of sperm.
On the positive side, it Aust be stated that there is no problem in securing
volunteers for male antifertility studies; there were no toxlcological man-
ifestations or other undesirable side-effects. Further research in this area
will be concerned with devising more adequate treatment schedules and/or
more effective drug combinations

.

Hormone Distribution

At the present time the CDB, in cooperation with the NIAMDD.is supplying thescientific community with samples of hCG, hCG subunits and LRF, all ofwhich were produced through CDB sponsored research contracts. Distributionof ovxne LH and its subunits will be initiated as soon as these materialsare properly characterized.

«

i
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Detection of Ovulation in Chronically Instrumented Animals
Contractor: University of Washington
Money Allocated: $45,600 (Fy 72), $118,308 (FY 73)

Objectives ; The objective of this research is to devise a technique for
sensing the arrival of the cumulus mass in the ampulla. The arrival of
the cumulus in the ampulla so closely follows the rupture of the ovarian
follicle that the detection of such an event would serve as detection of
ovulation. The research would be initially performed employing acute
(open dish) preparations and subsequently chronic preparations would be em-
ployed. The initial objective was to utilize the ultrasonic transduction
as a method for cumulus mass detection. Because of a number of technical
problems with ultrasound, the use of optical transucers is being investigated.

Major Findings : The contractor has developed optical transducers which can
pick up the passage of the cumulus mass through the ampulla. The method is

based on the fact that cumulus masses modulate the optical transparency of
oviduct with a resultant increase in light transmission. The assembly
consists of a basic cuff which contains on one side a small red-light-emitting
diode (LED) and a phototransistor (PT) on opposite sides of the cuff.
Utilizing such a system in chronically implanted rabbits, they were able to
pick up 907. of the ovulated cumulus masses. In the case of stained masses,
these showed up on the record as decreases in optical transmittance, whereas
the unstained masses increased transmittance. Changing of the optical cuff^s
location toward the fimbria improved the signal to noise ratio. The rabbit
ampulla being quite translucent allowed for a visual observation of the
cumulus mass movement and a direct comparison with the transducer signal.
Acute experiments confirmed the validity of the signal. i

Acute experiments with the monkeys proved to be somewhat more difficult.
Oviduct wall thickness reduced the amplitude of the signal. Likewise, direct
observation of unstained cumulus masses can not be done. With the stained
masses, a characteristic decline in optical transmittance was observed. This
could be substantiated by direct visualization of the stained cumulus passage.
Initial experiments with the unstained cumulus masses likewise produced a

decrease in transmittance, which was contrary to the observations made on
rabbit oviducts. Subsequent experiments employing more refined techniques
have resulted in a consistent increase in light transparency. The refine-
ment was related to the placement of the transducer on the first ampullary
segment, 7- 10mm from the ostium. The average amplitude of the unstained
cumulus mass signals was approximately one half that of the stained cumulus
mass signals. Frequently^ contractions appear to conLribute "noise" to the
signal either just preceding or during the passage of cumulus masses, but
the cumulus mass signal may be easily extracted with conventional filtering
techniques since the frequency domains of the "noise" and cumulus mass signal
are substantially different. The overall impression from the present
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critical variable.

The presently available optical transducers do not interfere with normal
reproduction of instrumented rabbits.

Significance to Biomedical Research and Program of the Institute ; Accurate
determination of the time of ovulation is of primary interest to the program
of the Contraceptive Development Branch.

Proposed Course ; This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an integral
part of the contraceptive development program.
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NICHb ANNUM. REPORT

,
July I, 1973 through June 30, 1974
Conttaceptive Development Branch

Contract and Collaborative Research

Contract Title: Development of Techniques for the Detection of Ovulation
in the Primates

Contractor: Illinois Institute of Technology Research Institute
Money Allocated: $83,035 (Fy 73)

Objectives : The objective of this research is to develop a simple assay
system for impending ovulation based on changes in the chemical nature of
vaginal fluids. The research is based on the hypothesis that high levels of
estrogens that are observed prior to ovulation change the metabolic pattern
of the vagina and that a careful study of metabolic products may reveal a

predictable pattern useful for ovulation ascertainment.

Major Findings: The contractor has developed gas chromatographic procedures
for the identification and quantification of volatile fatty acids in vaginal
emanation. Preliminary results from a small sample of normal women volunteers
indicate that there exists a peak of volatile fatty excretion prior to the
rise in basal body temperature which normally occurs following ovulation. No
definitive conclusions can be made at this time since the data are somewhat
equivocal.

Significance to Biomedical Research and Program of the Institute: Development
of simple and reliable methods of ovulation detection which can be useful in
fertility regulation is directly related to the stated objectives of the

Contraceptive Development Branch.

Proposed Course : This is expected to be a continuing contractual effort
leading to the development of new fertility regulating methods and is an in-
tegral part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Development of Techniques for Study of Oviduct Transport
and Detection of Ovulation in Primates

Contractor: Case Western Reserve University
Money Allocated: $123,026^ (FY 72) two years

Objectives : It is proposed to investigate the possibility of developing
microelectronic sensors and radio-telemetry systems which can be totally
implanted in the experimental animal to record several selected parameters
believed to be related to ovulation. The proposed telemetry system will
measure transovarian impedance, ovarian tubal impedance, ovarian size,
ovarian temperature, and body core temperature. Other parameters, such as
pressure, tubal motility and the electrical potential, could be telemetered
with the same systems . The electrical Impedance measurements are unique and
have not been previously studies for the ovary, although the method has been
successfully used in detecting changes in anatomical structure and histologic
changes such as edema and hyperemia. It is believed that the transovarian
electrical impedance changes will be easily seen through the ovarian cycle
due to follicular growth and atresia. The follicular fluid in the growing
follicle is isotonic with serum and therefore a good electrolyte so that the
ovarian impedance will be low at the time of ovulation. During ovulation,
when the follicle ruptures, there should be a sharp increase in electrical
impedance. Following ovulation, when the ruptured follicle forms a corpus
luteum, there should be a second increase in impedance. Correlative measure-
ments of gonadotropin levels and basal body temperatures will be the indices

of ovulation. In addition, measurement of ovarian temperature as compared
to body core temperature will be carried out and it is expected that the

differential between these two temperatures will increase during the folli-

cular stage to the point of ovulation, whereupon the body temperature will
rise, reducing the differential. For this project it is proposed to use

telemetry systems previously developed in this laboratory and to modify them

with special attention to the design and modification of transducers for this

project.

Major Findings ; Instrumentation designed to measure impedance changes of the

oviduct and the uterus has been evaluated in animals. Changes in contractility

effect impedance. Because of the small size of the impedance electrodes a

number of them can be placed on an organ without interference with function.

The contractor was not successful in accurately determining ovulation time

by measuring thermal conductivity changes or impedance changes.

Significance of Biomedical Research and Program of the Institute ; Accurate

determination of the time of ovulation is of primary interest to the program

of the Contraceptive Development Branch.

Proposed Course : This is expected to be a continuing contractual effort lead-

ing toward the development of new contraceptives and is an integral part of

the contraceptive- development program.
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NICHt) ANNUAL REPORT
July 1, ]hl3 through June 30, 1974

Contrac«|ptive Development Branch
,

Cbntract and Collaborative Research

Contract Title: An Interdisciplinary Program Project on the Biology of
i the Oviduct and Gamete Transport

Contractor: University of Washington School of Medicine
Money Allocated: $192,490 (FY 70 Funds), $177,734 (FY 71 Funds),

$177,734 (FY 72 Funds), $402,801 (FY 73 Funds for Two Years)

Objectives : This is a comprehensive interdisciplinary program project on
the basic biology, physiology, and endocrinology, of oviductal function in

rabbits and monkeys. Seven different specific aims arc enumerated: (1) the
development of techniques for direct observations of the normal function of
the various segments of the oviduct in situ ; (2) development of miniature
sensing devices and telemetry equipment that will permit study of the normal
activity of the oviduct in unanesthetized, unrestrained, rabbits and monkeys;

(3) study the electrophysiological characteristics of oviductal musculature;
(4) investigation of intrinsic innervation, pharmacological responses, and
the possible role of pacemakers in oviduct function; (5) ultrastructural
studies of the epithelium and musculature under different physiological
conditions; (6) development of techniques of Jjn vitro cultivation of oviductal
tissue as a potential bioassay system; and (7) studies of the mechanism of
sperm transport through the oviducts.

Major Findings : The ciliary current in oviducts of pig-tailed macaques and
humans was consistently toward the uterine end; this is unlike the observation
in the rabbit and the sow. Transport bf spermatozoa within the oviducts of
these species is most likely dependent either on flagellations of sperm or
muscle activity. The rate of particle transport is considerably slower in

monkey and human oviducts than in those of the rabbit, pig, cov'/ and sheep.

Electro-physiological studies of the mesotubarium superius of the rabbit

oviduct have confirmed the earlier findings that acute estrogen withdrawal
accelerates muscle contraction in the reproductive tract.

An in vitro rabbit oviduct preparation has been established. Muscle activity
and cumulus mass transport have been monitored. This isolated oviduct
preparation may prove useful in delineating; various aspects of gamete trans-
port.

Cumulus mass transport through the oviducts of ovulated monkeys was signifi-
cantly faster than in animals during the preovulatory period.

New observations on sperm transport mechanisms in the isthmus of the pig and
the rabbit have been expanded. These show that transport of the luminal
contents of the isthmus to the site of fertilization occurs in less than 6

seconds. During the luteal phase of the cycle, the transport mechanism
reverses so that the eggs are slavly transported toward the uterus.
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functions of the oviduct which are re .j[Km.sJ bJ e for (;aiiiclo transport and
survival, fertilization, ahd transport of thtt fertilized egg to the uterus.

Proposed Course ; This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an integral part
of the Contraceptive Development Program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract title :' A tiioehgineering Approach to the Study of Tubal
Activity and Contraception

Contractor: ' Drexel Institute of Technology
Money Allocated:^, $116,456 (FY 69), $38,437 (FY 70), $7,688 (FY 71),

\ $64,893 (FY 72), $111,742 (FY 73), $8,100 (FY 74)

Ob jec t Ives : The objective of this program is to determine patterns of

oviductal motility at various stages of the menstrual cycle, the influence
of exogenous hormones on this pattern and the contribution of oviductal
contractions to gamete transport. Inherent in these objectives is the

development of suitable transducers and telemetry equipment to permit the

uninterrupted acquisition of data in unrestrained monkeys.

Major Findings : The contractor fabricated a number of implantable trans-

ducer and telemetry devices in final form for physiological studies in

monkeys. These instruments had been designed, developed and calibrated
during the preceding contract periods.

Each implant is of a two channel telemeter whose data output is recorded 24

hours a day both on hard copy and magnetic tape. Estrogen and progesterone
are determined three times per week to monitor the stages of the menstrual

cycle including an estimation of the time of ovulation. Thirty-one monkey

months of contractile data representing 17 ovarian cycles of various experi-

mental design have been collected. This data is being analyzed through a

specially designed computer program in an effort to correlate the duration,

amplitude and force of contractions as well as the inter-contraction inter-

val with the physiological status of the animal.

The initial analyses of data available at this time indicate very general

trends. Estrogen domination, for example, is associated with a tendency to

order and rhythmicity of contractions while under progesterone dominance a

loss of periodicity, amplitude variability and a general decrease in the

frequency of contractile events.

Significance to Biomedical Research and Program of the Institute : This work

may help to explain the role of oviductal motility in the reproductive pro-

cess and the manner by which modifications in the normal sequence of

estrogen/progesterone ratios alters fertility. As such, this project is

directly related to the stated goals of the Contraceptive Development Branch,

Proposed Course : It is anticipated that the contractor will complete the

acquisition and analysis of date originally proposed within the next contract

period. No further support beyond an additional 18-month period is planned.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Conttaceptive Development Branch

Contract and Collaborative Research

Contract Titles Regiilatlon of Bicarbonate in Oviductal Fluid
Contractor: Johns Hopkins University-
Money Allocated: $50,656 (FY 73)

Objectives ; The objective of the proposed project is to determine whether
pharmacological regulation of bicarbonate levels in oviductal fluid could
serve as the basis of a new contraceptive method. The rationale for this
approach is as follows: Since the oviduct actively secretes and maintains
high levels of bicarbonate, and since bicarbonate has important roles in
early reproductive processes, it is possible that drugs can be found which
will alter bicarbonate concentrations sufficiently to interfere with conception.
Accurate and sensitive micro-analytical methods have been developed and will
be used to determine whether hormones and drugs influence bicarbonate levels
in oviductal fluid.

Major Findings ; Oviductal fluid was collected over a one- to- two-hour period
from both oviducts of rabbits anesthetized with pentobarbital. For all
collection periods, the concentrations of Na"*", KT"" and HC03-(total CO2) of
oviductal fluid were higher than plasma. The concentration of CI" of oviductal
fluid was similar to plasma and the concentration of H+ and glucose was lower
than plasma.

The actual distribution ratio of the concentration in plasma averaged 1.80
and was not significantly different during day 0, day 1 and day 2. The
average transmembrane potential (PD) was 10.8 mV ( lumen negative) during
this period. Calculation of the theoretical distribution ratio, based solely
on the influence of electrical forces, gives a value of 0.67. Thus, the
actual distribution ratio 1.80, is greater and significantly different from
the theoretical ratio, 0.67, and suggests there are active transport mechanisms
for the accumulation of bicarbonate during estrus and the first two days
of pregnancy. In addition, these mechanisms appear to operate at the same
rate to maintain bicarbonate levels constant during the days studied.

Preliminary work with acetazolamide, a potent carbonic anhydrase inhibitor
does not suggest that this inhibitor can reduce the accumulation of bicar-
bonate in oviductal fluid. This finding indicates either that the carbonic
anhydrase of the oviduct is not being inhibited by acetazolamide, or that the
accumulation of bicarbonate is not dependent on carbonic anhydrase activity.

Significance to Biomedical Research and Program of the Institu te; Bicarbonate
has been established as an essential element in fertilization and embryo
development. Therefore, its control is clearly relevant to the goals of the
Contraceptive Development Branch.

Proposed Course ; Discontinuation. The principal investigator is relocating.
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nicAd anuual report
July 1, 1973 through June 30, 1974
Contraceptrjve Development Branch
Contract ant Collaborative Research

Contract Title: Physiology o[f the Oviduct
Contractor: Stanfotd University Medical School
Money Allocated: $91,585 (FY 70), $10,000 (FY 71) $141,864 (FY 72

$112,458 (FY 73)

Objectives : The objective of this investigation is to develop electrodes,
tranducers and other instrumentation for study of electrical, mechanical,
pressure, and flow phenomena and to use these instruments to investigate
the functional properties of the muscle cost of the oviduct (1) as small
segments in the tissue bath, (2) in isolated organs and (3) in the intact
subject. By determining changes in properties of the oviductal muscles as

a function of hormonal environment, knowledge will be sought as to the mech-
anisms which control oviduct function.

These studies will involve measurements of the electrical and contractile
behavior of oviductal tissue using excised oviducts of rabbit and man, at
various stages of the reproductive cycle. Studies of pacemaker activity,
the interrelationship of electrical activity from one area to another, cor-
relation of electrical and mechanical activities, and intraluminal pressure
changes will be conducted. The final phases of the study will involve the

measurement of thes« functions in i-ntact, free-roaming animals and hopefully,
eventually in women. All data will be programmed for computer analysis and

a mathematical model of the system will be undertaken similar to one the
investigator has developed for intestinal smooth muscle.

Major Findings : Sources of force transducer fragility have been isolated -

and it is anticipated that proper attachment of highly flexibile wires will
be accomplished. Good progress has been achieved in the development of pres-
sure transducers.

Patterns of in vivo oviductal activity have been recorded from conscious rabbits
before and after ovulation. Analysis of contractility via power spectra reveal
that activity of the isthmic portion of the oviduct after ovulation is spec-
trally pure with fast and stable contractions approaching a pure sinusoid.

The small size of the force transducer makes it potentially useful for applica-
tion to a variety of tissues.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to encourage scientists from other
disciplines to apply their unique skills to studies of reproductive function.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an integral part
of the contraceptive development program.
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Contract Titlej Oviductal Fluid in the Rat and Mouse: A Study of the
Chemical and Physical Properties and Mechanism of Formation

Contractor: The Johns Hopkins University
Money Allocated: $46,014 (FY 73), $60,982 (FY 74)

Objectives : The objectives of this research are: (1) to develop methods
for the ^ vivo collection of oviductal fluid from the rat and mouse; (2)
to establish the micro- and ultra-micro chemical techniques required for the

analysis of the oviductal fluid; and (3) through the use of these techniques,
to determine the chemical and physical properties and rate of formation of
oviductal fluid throughout the estrous cycle, and to evaluate the influence
of a changing hormonal environment on the formation of oviductal fluid in
the two species.

Major Findings : A method for the collection of oviductal fluid from the rat
has been developed, and in conjunction with this, methods for determination
of the pH of oviductal fluid and determination of the electrical potential
difference across the oviductal epithelium. The initial results indicate
that (1) the oviductal epithelium is capable of maintaining a pH gradient
between the oviductal lumen and plasma. In estrus, the oviductal fluid is

alkaline with respect to blood; (2) the oviductal epithelium is capable of

maintaining a gradient for chloride between the oviductal fluid and plasma;

(3) a potential difference exists across the oviductal epithelium, lumen
negative with respect to the abdominal cavity. Although the magnitude of

che potential difference is currently in question, its presence is a factor

which must be considered when evaluating the forces affecting the distribution
of electrolytes across the oviductal epithelium.

Significance to Biomedical Research and Program of the Institute ; The

practical implications of the results of this approach are clearly related

to the development of contraceptive methods based on alterations of oviductal

function and thus to the stated goals of the program.

Proposed Course : This is expected to be a continuing contractual effort and

is an integral part of the contraceptive development program.
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Jiilyl'l, 1973 tlirouKh June JO, 1974
Coiftraceptive Development Branch

Contijact and Collaborative Research

Contract Title: Morphochemical Analysis of Oviductal Mucins
Contractor: University of Minnesota
Money Allocated: $17,763 (FY 70); $19,395 (FY 71); $17,523 (FY 72);

$28,929 (FY 73)

Obiectives : The investigator proposes to study further oviductal mucins in

the pre- and postcoital rabbit oviduct by autoradiographic procedures for
determining the chemical composition of the carbohydrate portion of the mucins.
An autoradiographic study of the uptake and subsequent localization of the
possible precursor sugars of oviductal mucins will be attempted on a time
course basis utilizing certain labeled neutral and amino sugars. The S^S-

sulfate radioisotopic label, which is the only substance known to be incor-
porated into oviductal mucin has been followed in a similar, manner following
injections of isotope under the postcoital hormonal condition.

Major Findings : Cytochemical staining patterns in precoital oviducts revealed
the regionality of mucins, namely, that the ampulla and isthmus contained
highly acidic moieties in their mucous components. Based on histochemical
staining patterns and alterations of such staining by specific chemical
blockage and enz3rmatic removal, these acidic carbohydrates were thought to
contain sulfate in the ampullary and isthmian portions of the oviduct. The
localization of radioactive sulfate in mucins in these two portions of pre-
coital oviduct can be detected in saccules and dilated cisternae of the

supranuclear Golgi zone in the secretory cells of ampulla and isthmus from
30 sec. to 5 min. Subsequently, labeling can be observed in larger secretory
granules of these mucinous cells, and then, all labeling is confined to extra-
cellular sites, particularly on the cell surface by one hour. Staining of
mucins by the combined basic dye procedure consisting of high iron diamine
followed by Alcian blue has revealed the presence of sialic acid-rich secre-
tions in the precoital isthmus. These results confirm the biochemical view-
point that most disaccharides forming glycoproteins are coupled to sulfate
in the Golgi zone and/or endoplasmic reticulum. The specific chemical
removal of sulfate by active methylation confirmed the presence of sulfated
carbohydrate in ampullary and isthmian mucins of rabbit precoital oviduct.

35
S -sulfate is largely present in the secretory cells of the ampullary and
isthmian portions of rabbit oviduct from 6 to 24 hrs. postcoitum. These pre-
liminary results are in accord with previously reported results on the incor-
poration of S^J-sulfate in precoital tissues. The intracellular pattern of
radioisotopic localization is present in secretory granules at early post-
injection times rather than in Golgi components as observed in precoital
tissues.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support research on the oviduct.
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Proposed Course : Discontinuation. The investigator has withdrawn his renewal
application.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 197A

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title:
Contractor:
Money Allocated:

Genetic Expression in Mammalian Embryo
University of Colorado Medical Center
$26,197 (FY 70), $26,197 (FY 71), $32,344 (FY 72)

$35,905 (FY 73)

Obiectives ; The objective of this investigation is to study RNA synthesis
as a function of hormonal environment in both the embryo and the oviduct
during the early stages of environment in the rabbit.

Major Findings : Biochemical and radioautographic data show that protein
synthesis is increased markedly at the morula stage of rabbit development
(60 hour embryo). In the late morula, an increase in cytoplasmic ribosomes
is observed, suggesting that ribosome availability may be rate- limiting for

protein synthesis during cleavage.

Incorporated -^H-amino acids become highly localized within the nucleoli of

late morulae that have been pulse-labeled for 10 minutes. This localization
suggests that ribosomal protein synthesis is increased at the same time

that ribosomal RNA synthesis has been shown to increase. Changes in both
the incorporation of H-amino acids and cytoplasmic ribosome density were
found to occur "synchronously" in all embryonic cells during the cleavage
and early blastocyst period (84 hours of development). Between 84 hours
and 108 hours condiderable differences in the number of ribosomes per unit
area of cytoplasm appear among the cells of the blastocyst.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly related to the published purpose of

the Condraceptive Development Branch to support studies of the hormonal
control of intra-cellular processes.

Proposed Course ; Discontinuation in favor of grant support.
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NICHD ANNUM. REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Immunopharmacology of the Human Fallopian Tube
Contractor: Stanford University
Money Allocated: $40, 793 (FY 70), $79,881 (FY 71), $91, 602 (FY 72),

$270,6^2 (FY 73), for two years

Objectives: The work to be carried out under this contract involves two
aspects of oviductal physiology: (1) characterization of the permeability and
transport characteristics of oviductal epithelium; and (2) characterization
and quantitation of the oviductual response to the anaphylactic reaction
between an antigen and the specific antibody bound to oviductal cells. Work
will be carried out in laboratory animal and human oviductal tissue, in vitro.

Major Findings: Studies of human tissues continued to reinforce previous
observations that tissues of progesterone-dominated hosts have up to 3-fold
greater resting histamine content than tissues of estrogen-dominated patients.

Progesterone-dominated tissues are significantly leakier than estrogen-dom-
inated human oviducts. The spontaneous release of mediator into balanced
salt solution was 3- to 6-fold greater in the former case than in the latter.

In the guinea pig progesterone injection increased the resting histamine con-
tent 130% and estradiol decreased it 72%. With respect to releasable histamine
progesterone reduced the specifically releasable fraction by 40% whereas
estrogen increased the antigen-activated release by 300%.

Steroids do influence antibody production in the female guinea pig. In the

estradiol treated animals the decay curve for antibody titers was much less

pronounced than in progesterone and testosterone treated animals. The hormone
effects seen in the female animal were not observed in males.

Significance to Biomedical Research and Program of the Institute: The work
undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to support innovative studies on the

physiological and pharmacological properties of laboratory animal and hiuaan

oviductal tissue.

Proposed Course; During the forthcoming year the stated objectives of this

contract will be fullfilled.
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NICHD ANNUAL F-EPORT

July 1, 1973 through June 30, 1974
CoBtracept|ive Development Branch

Contract and Collaborative Research

Contract Title: Ovidutt Cilia: Structure, Function, Development
Contractor: Uilivetsity of California
Money Allocated: $34,343 (FY 70), $9,097 (FY 71), $35,038 (FY 72)

$29,138 (FY 73), $30,634 (FY 74)

Objectives : The stroke form and fine structure of oviductal cilia is to be
explored using techniques previously applied to mussel gill cilia. The aim
is to provide information on the beat mechanism of oviductal cilia and to
evaluate the influence of various agents on the mechanism. Techniques to be
employed in these studies include high-speed cinematography, electron micro-
scopy, and serial-section analysis of stroke form and top structure. An
attempt will be made to integrate this information into a unified theory of
ciliary beat based on the interaction of various ciliary organelles.

Major Findings : Acetylcholine, calcium chloride, epinephrine, progesterone
and prostaglandin E^ and E2 were not particularly effective in producing
ciliary activity in culture since few reduced tips (8S + 2 or less) could
be observed in thin- section studies and few groupings in coordinated activity

by scanning electron microscopy. Estrogen and potassium chloride treatment
in vitro produced increased ciliary activity demonstrable by both transmission
and scanning el«ctron microscopy. In the presence of seretonin or serotonin
with ATP, reduced tips were extremely frequent in thin-section images, this
being evidence of considirable ciliary activity. By scanning electron micro-
scopy, ciliary bends wet* particularly deep, and cilia in any one area would
point in different directions, as is common for actively beating cilia.

Preliminary scanning eletitron microscopic analysis of human oviducts has
demonstrated that menopausal women retain considerable numbers of their
ciliated cells, and that many of the cilia appear to be actively beating, both
in the fimbria and ampuMae.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Develoi>ment Branch to support studies of the mechanism of
action of oviductal cilia and their role in gamete transport.

Proposed Course ; The m^lor objectives of this program should be completed
within this contract period.
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NICHD ANNUAL REPORT
July 1, 1973 through Juno U), l')7A

Contraceptive Devtlopinent Uram h

Contract and Collaborative Research

Contract Title: Ultrasttuctural Studies on the Oviduct of the Intact
Normal, the Ovariectomized and Ovariectomized-Hormone
Treated Rabbit and Pig-Tailed Monkey, Macaca -Nemestrina

Contractor: Medical College of Virginia
Money Allocated: $13,195 (FY 70), $9,200 (FY 71), $15,190 (FY 72)

$18,760 (FY 73)

Objectives : This research project is part of an interdisciplinary research
program on oviduct structure and function being carried out at the University
of Washington. This investigator will carry out at the University of Virginia
certain morphological aspects of the work on specimens obtained in Seattle
where correlative in vivo observations and physiological measurements are
being made on the same material.

A systematic study of the ultrastructure of the fimbria, ampullae, and
isthmus of the normal rabbit oviduct in the pre- and post-ovulatory period,
in the ovariectomized animal, and in ovariectomized animals receiving
estrogens and progesterone singly and in combination will be made. Studies
will not be confined to the epithelium but will include fine structural ob-
servations on the smooth muscle which may be correlated with changes in
oviduct motility. With this base line established on rabbits, similar
studies will be made on the oviduct of the pig-tailed macaque.

Major Findings : Observations on the fimbrial oviductal tissue of the 9 raid-

cycle and 3 estradiol-treated pig-tailed monkeys have utilized 1 y sections
for light microscopy and thin sections for electron microscopy from at least
2 blocks of each animal, approximately 700 electron micrographs having been
taken. In contrast to what was expected, deciliated cells in various stages
of ciliogenesis were found in limited, but easily detectable, numbers in 3

of the mid-cycle and all 3 of the estradiol-treated animals. Unusual apical
protrusions of ciliated cells containing variable numbers (2-28) of ciliary
axonemal complexes (9+2) lay within the cytoplasm lacking their plasma
membrane coverings. This is a possible mechanism of deciliation and was
noted in 5 mid-cycle and 1 estradiol-treated monkeys. The secretory cells
of the mid-cycle animals varied appreciably between different animals and to
a lesser extent in the same animal and differed in some respects from those
of the estradiol-treated animals. The variations included the degree of
complexity of the apical cell borders; the number, density and size of
secretory granules; and the number of GER profiles and free particles of
glycogen.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to support studies of the ultrastruc-

ture of the mammalian oviduct and its responses to changes in the hormonal

environment.
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Proposed Course ; Since the
'

within this contract periodj
|najor objectives of this contract will be met
the contract will be discontinued.
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Contract Title:
Contractor:
Money Allocated
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch
Contract and Collaborative Research

Anti-luteinizing Activity of Follicular Ovum
University of Illinois
$43,365 (FY 69), $45,635 (FY 70), $46,941 (FY 71)
$28,173 (FY 72)

Objectives : Recent work from this laboratory h^s shown that removal df the
egg and surrounding granulosa cells from a ripe ovarian follicle (rabbit)
initiates luteinization and a short spurt in progesterone secretion. Hence
the egg seems to exert an anti-luteinizing activity. A series of well-planned
studies to elaborate and determine the significance to this observation are
being carried out under the terms of this contract.

Major Findings: New experiments have failed to substantiate the presence of

a luteolytic agent In porcine follicular fluid.

Significance to Biomedical Research and Program of the Institute : Reproductive
function in the human appears to depend on corpus luteum luteinization and
luteolysis which have thus been identified as particularly important topics
to the purposes of the contraceptive development program.

Proposed Course : The program was discontinued in view of the negative findings.
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ly 1, 1973 through June 3G, 1974

j
Contraceptive Development Branch

Contract and Collaborative Research

iu

Contract Title: Eridocrine Control of Human Oocyte Maturation
Contractor: Peter Bent Brigham Hospital
Money Allocated: $23,800 (FY 71) $49,591 (FY 72), $38,832 (FY 73)

Objectives: The objective of this contract is to explore a new approach to
contraception involving the control of maturation of the human oocyte.
Mammalian oocytes are in a resting stage of meiosis until shortly before ovu-
lation. At this time meiosis resumes. The investigators wish to find out
what hormones stimulate the resumption of meiosis in humans. They propose
to administer these hormones before ovulation in order to induce a premature
maturation of the oocyte. They anticipate that if this is done, when ovula-
tion does occur the over-mature oocyte will be incapable of being fertilized.

t

Major Findings :

(1) In both the light and electron microscope studies the stage of the menst-
rual cycle and reproductive state of the patient did not appear to influence
the size of the follicle obtained. Moreover, follicle size could not be cor-
related with the degree of maturation of the 44 oocytes studied by both tech-
niques, since a wide range of follicle size was represented in all the oocyte
categories described.

(2) Initial correlations tend to suggest that follicles containing oocytes
with metaphase chromosomes or polar bodies have relatively lower concentrations
of steroids. Extreme levels of steroids, high or low, in the antral fluid are
usually associated with the presence of atretic oocytes."

Significance to Biomedical Research and Program of the Institute: The work
undertaken in this project is directly related to the published purpose of the
Contraception Development Branch to support research on new approaches to

contraception involving the control of human oocyte maturation.

Proposed Course ; Discontinuance. Objectives have been met and further work
will be conducted under grant funding.

(
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Fertilization of Mouse Ova In Vitro by Epldidymal Sperm
Contractor: The Jackson Laboratory

Bar Harbor, Maine
Money Allocated: $58,535 (FY 72) for two years, $31,000 (FY 74)

Objectives : The investigators have been highly successful in obtaining in
vitro fertilization (95%) of mouse ova by epididymal sperm. In this contract
proposal, it is proposed to define the chemical, physical, temporal, and
genetic factors that have contributed to this success.

To the objective of obtaining fertilization in the shortest interval and with
the minimum number of sperm, the investigators will study the effect of varying
systematically, singly or in combination, ingredients of the medium and other
factors of the in vitro system; among the important parameters to be studied
are the necessity of subjecting epididjmial sperm to capacitation, the effect
of egg denudation, acrosome reaction, and patterns of attachment of the sperm
head to the zona pellucida.

Major Findings :

(1) Sperm from cauda epididymis have a much higher fertilizing ability than
sperm from the corpus or caput

.

(2) The presence of oviductal or epididymal fluids is not required for
successful In vitro fertilization.

(3) In vitro fertilization takes place somewhat more rapidly than in vivo
with comparable fertilization rates.

(4) Aging of ova at 37 °C for up to 12 hours in a culture medium prior to
semination was without deleterious effect on fertilization. Longer aging
decreased ovum viability. Storage of ova at 2°C retarded the negative effect
of aging.

(5) Bovine serum albumin (BSA) in concentration of at least 3 mg/ml of roediuja

was a required component of the Whitten medium for the support of normal
fertilization rate. Crystalline egg albumin at lOmg/ml of medium was con-
siderably less effective than BSA.

(6) Presence of cycloheximide was not compatible with fertilization even
though it was without effect on sperm motility.

Significance to Biomedical Research and Programs of the Institute: The work
to be carried out on this project is directly related to the published purpose
of the Contraceptive Development Branch to support research aimed at clari-
fying factors responsible for successful fertilization.
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Proposed Course ; This contrajct will not be renewed because the objectives
will be met at the end of th^ present contract year.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Morpho-Physiologic Studies on Reproductive Organs and
Germinal Cells of Free Ranging Male and Female Macaques.

Contractor: Harbor General Hospital
Money Allocated: $23,783 (FY 69), $42,416 (FY 70), $45,978 (FY 71),

$39,714 (FY 72), $52,519 (FY 73)

Objectives ; The main objective of the proposed research is to study in
vitro fertilization of primate ova for the purpose of (1) defining the
experimental conditions suitable for gamete interaction, and (2) invest-
igating the morphologic changes associated with fertilization and early
embryonal development. Two species of primates are to be used: the free-
ranging rhesus macaque and the squirrel monkey (Saimiri sciureus).

Major Findings : (1) Meiotic maturation is accompanied by drastic changes
of the oocyte mitochondria which, in meiotically maturing and mature oocytes,
assume morphological characteristics typical of mitochondria of steroid
secreting cells. This finding suggests that, during meiosis, oocytes may
become engaged in synthesis and/or metabolism of steroid hormones which
could be necessary for their maturation and/or incipient follicle luteinization.
(2) Testicular biopsies obtained from adult rhesus males in the breeding and
non-breeding season were studied by means of high resolution light microscopy
and electron microscopy. It was possible to note that salient differences
characterize the seminiferous tubules of these animals in the two periods.
In the breeding season , the histology and cytology of the seminiferous tubules
were normal, and germ cell differentiation and sperm production appeared to

occur in a normal pattern. The walls of the seminiferous tubules were
populated by germ cells in various stages of differentiation, from spermato-
gonia to spermatids and young spermatozoa. The Sertoli cells also showed
normal architecture and normal morphological characteristics. In contrast,
testicular tissue from non-breeding animals revealed universal atrophy and
disorganization of the seminiferous tubules, and complete or nearly complete
spermatogenic arrest. For most of their extension, the walls of the tubules
consisted predominantly of Sertoli cells with only a few spermatogonia present,
none of which was found to be in mitosis. The Sertoli cells exhibited massive
amounts of gigantic lipid droplets filling most of the cytoplasm. (3) So far,

it has been impossible to obtain fertilization of rhesus macaque oocytes in

culture.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch as it pertains to the mechanisms in-

volved in the critical process of fertilization.

Proposed Course: Discontinuation. Most of the objectives have been achieved.
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NICHD ANNUAL REPORT
July 1, 1973 through June 3Q, 1974

Contraceptive Development Branch
! Contract and Collaborative Research ,

Contract Title: The Effects of Intrauterine and Embryonic Elevation on

Pregnancy in Experimental Animals.

Contractor: Jefferson Medical College
Money Allocated:. $37,660 (FY 70), $44,220 (FY 71), $49,322 (FY 72),

$62,408 (FY 73)

Objectives ; The investigator proposes to develop methods of administering

microwave irradiation to the uteri of experimental animals, and to investigate

the effects of the microwave energy on the embryos and surrounding tissues

in the intact rat and rabbit at various stages of gestation.

Major Findings ; Previous reports have dealt with the ability to cause

embryonic resorptions in the rat using 2450 MHz microwave radiation. Both

antenna directed and non-directed radiation has been utilized, and in certain

situations exposure of the exteriorized rat embryonic sites resulted in

complete resorption. In an effort to control the temperature of the uterus

more accurately, thermocouples were utilized to measure uterine, skin and

abdominal temperatures.

Antennae used to direct radiation to the embryos within the closed abdomen

produced "hot spots" in the near field, so that intact pregnant animals

developed areas on the body where excessive heat has been absorbed. This

can be corrected by utilizing a rotating coaxial connector, so tha t the

antennae can be rotated during the radiation. Results indicate that preg-

nancy can be completely interrupted in the intact rat without causing areas

of excessive heating. This has been a most encouraging development and

reinforces the propriety of pursuing the development of a 915 MHz microwave

generator which is more penetrating.

Significance to Biomedical Research and Program of the Institute ; The work

undertaken on this project is important in understanding the interaction of

pelvic tissues with radiation and related to the goal of the program aimed

toward the development of new contraceptive technology.

Proposed Course ; This contract has been discontinued since objectives have

been achieved.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch
Contract and Collaborative Research

Contract Title! t>rogest6ronB and Uterine Secretion
Contractor: Case Western Reserve University
Money Allocated: $99,680 (fY 73) for 2 years

Objectives : The purpdse of this study is to examine the metabolism in the
uterus of the rabbit of radioactively labelled progesterone and to ascertain
whether or not reduction of progesterone to pregnane-3,20-dione (dihydropro-
gesterone) is a prerequisite to progestational activity in this tissue. This
consideration is similar to the "5a-reduction" of testosterone to dihydro-
testosterone in the androgenic action of the male hormone.

The work to be conducted includes the study of the physiological fate of
injected %-labelled progesterone, its metabolic clearance rate, the rate of
extraction from thfe blood by the uterus, and the chemical changes which the
hormone undergoes during these processes

.

Major Findings ; The early phases of this project required the development of

techniques for measuring the capacity of the uterus to concentrate progesterone
and extract it from the circulating blood. As reference, the tissues of the

rabbit's head were used for comparison. A most unexpected finding was that
the head (brain tissue, etc.) possessed a much greater capacity than the
uterus for extracting labelled progesterone from the blood. The significance
is not clear, but another anatomical element (a limb) will be used as reference
for the uterine studies.

Another finding (which involved the development of a sensitive assay method
for 5a-dihydroprogesterone in plasma) was that very little, if any, of the
latter reduction product of progesterone was reconverted to the parent sub-
stance progesterone. In other words, the formation of 5a-dihydroprogesterone
from progesterone under physiological conditions is an irreversible transfor-
mation.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken, involving the mode of action of progesterone on the uterus, is
related to the program of the Contraceptive Development Branch to support
research in this aspect of reproductive physiology.

Proposed Course ; This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an integral part
of the contraceptive development program.
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Contraceptiijre Devclopnioht Dramh
Contract and ICollaboraLlve Rescanli

Contract Title: Steroid Hormone Receptors in Human Cervix
Contractor: The University of Texas Medical School at Houston
Money Allocated: $71,981 (FY 73 for 2 years)

Objectives ; The investigator proposes to: (1) establish the existence of
specific cytoplasmic estradiol and progesterone receptors in human cervical
tissue; (2) show that these receptors are functionally similar to those
obtained from other target tissues; (3) study the number of cytoplasmic
receptor sites and/or their degree of saturation as a function of cycle
stage and hormone environment in individual patients.

Major Findings ; It has been found that high speed (142,000 x g) super-
natant fractions from extracts of human cervical tissue contain macromolecules
which specifically bind ^H-estradiol-17p and are subject to degradation by
proteolytic enzymes. Using dextran-coated charcoal to separate bound from
free hormone, the association constant was shown to be 0.70 nM-1 at 0° and
0.74 nM"^ at 24°, pH 8.0. Relative affinity constants determined from the
ability of unlabeled steroids to compete with H-estradiol for binding sites
were: estrone, 0.43; estriol, 0.37; dihydrotestosterone, 0.003; 5o<-androstan-

3*4 17^-diol, 0.001. Testosterone, cyproterone acetate, progesterone,
corticosterone, and Cortisol did not compete in;»-3000 fold molar excess,
indicating that this protein is neither the sex steroid nor the Cortisol
binding globulin from serum. Estradiol binding activity measured as available
sites was distributed throughout the anatomical regions of the cervix with
the highest concentration associated with the columnar epithelium. The
association constants in all regions were similar and comparable with that
of the corresponding endometrium. The concentrations of binding sites from
proliferative phase endometrium and cervix were significantly higher than
from secretory phase samples when expressed per g but not per mg protein.

Significance to Biomedical Research and Program of the Institute : The
characterization of hormone receptor complexes in human cervix is directly-

related to the published purpose of the Contraceptive Development Branch to

support studies directed towards the development of new female contraceptives.

Proposed Course ; This is a continuing contractual effort leading to the
development of new contraceptives and is an integral part of the contra-
ceptive development program.
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Cohtract Title:

Contractor:
Money Allocated;

NICHD ANNUAL REfORT
July 1, 1973 through June 30, 1974
(ionttaceptive Development Branch

Cdntract and Collaborative Research

Sex hormoiie Receptors in the Cervix and Cervical Response
to Sex Hormones.
The Albany Medical College
$82,400 (FY 74 - for 2 years)

Objectives : The investigator proposes to investigate some of the parameters
of cervical biology that intervene between the arrival of plasma borne estrogen

and progestin; molecules at the boundary of cervical secretory cells and the
response of those cells. The properties and the concentration of the
cytoplasmic estrogen receptor and progesterone receptor proteins of human
cervical tissue will be determined.

Significance to Biomedical Research and Program of the Institute ; The
characterization of hormone receptor complexes in human cervix is directly
related to the published purpose of the Contraceptive Development Branch
to support studies directed towards the development of new female contra-
ceptives.

Proposed Course ; This is a continuing contractual effort leading to the

development of new contraceptives and is an integral part of the contra-
ceptive development program.
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Contract Title:

Contractor:
Money Allocated:

NICHD ANNUAL REPORT
July 1 J 1973 throiiRh June 30. 1974
Contracjeptive Development Branch
Contract and Collaborative Research

Estrogen and Progesterone Receptors in the Cervix during
the Mfenstrual Cycle of the Chimpanzee
Eiiiory University
$108,782 (FY 74) for two years

I

Objectives: The main objective of this research program is to investigate the
mechanisms through which changes in the circulating levels of ovarian hormones
influence the physiology of the cervix. In order to accomplish this task the
contractor will examine the characteristics of cervical hormone receptors during
the menstrual cycle and attempt to relate them to the changes in cervical
histology, cervical mucus properties and endogenous levels of ovarian hormones.

Significance to Biomedical Research and Program of the Institute : The under-
standing of factors which influence the physiochemical properties of cervical
mucus which in turn influence sperm penetration is directly related to the
objectives of the Contraceptive Development Branch.

Proposed Course : This is expected to'be a continuing contractual effort lead-
ing to the development of new contraceptive approaches and is an integral part
of the contraceptive development program.

I
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contracfeptive Development Branch

Contract and Collaborative Research

Contract Title: Coordinated Approach to the Physicochemical
Characterization of Human Cervical Mucus

Contractor: University of Pennsylvania
Money Allocated: $58,307 (FY 74)

Obiectives : The investigator proposes to (1) study the role of pH, ionic

strength, and protein concentration in determining the rheological properties
of native and lyophilized cervical mucus from normally ovulating women, and
infertile women; (2) interrelate rheological properties with routine bio-

logical tests employed in the clinical evaluation of the mucus and plasma
levels of progesterone and estrogen; (3) establish standard conditions for

the reconstitution and study of pooled, lyophilized cervical mucus fractions;

and (4) evaluate the effect of various mucolytic agents on the macromolecular
composition and rheological properties of cervical mucus, providing a mole-

cular basis for mucin solubilization.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken on this project is important in understanding the biophysical

and biochemical character of cervical mucus during normal and abnormal

menstrual cycles and is related to the published purpose of the Contraceptive
Development Branch to support studies directed towards the development of new
female contraceptives.

Proposed Course ; This is a continuing contractual effort leading to the

development of new contraceptives and is an integral part of the contra-

ceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Biochemical Characteristics of Cervical Mucus of
Macaca radiata (Bonnet Monkey) during Menstrual Cycle.

Contractor: Harvard Medical School
Money -Allocated: $194,012 (FY 74 for 3 years)

Objectives : The investigator proposes to ascertain the relationship between
the chemical structure of thfe macromolccular components of mucus and its
physical and physiological properties. The main macromolecular components
responsible for the viscoelastic properties of the mucus is a glycoprotein,
the structure of which will be completely elucidated. An attempt will be
made to find changes of this structure during the menstrual cycle, in order
to establish the biochemical mechanism responsible for these changes and ways
of controlling it.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken on this project will provide needed basic information about
primate cervical mucus, its glycoproteins, and changes which may take place
during the menstrual cycle and is related to the published purpose of the
Contraceptive Development Branch to support studies directed towards the
development of new female contraceptives.

Proposed Course ; This is a continuing contractual effort leading to the
development of new contraceptives and is an integral part of the contraceptive
development program. 4
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Coniract and Collaborative Research

Contract Title: Development of an In vitro Model System for the Study of

Contractor:
Money Allocated:

the Dynamics of Sperm Transport through the Human Cervical
Canal.
New York Medical College
$62,492 (FY 74)

Objectives ; The aim of the project is to characterize and standardize a

model system - the in vitro human uterus-cervix-vagina preparation - in order
to determine the optimal _in vitro conditions for the study of the dynamics
of sperm transport through the human cervix. The ionic environments involved
will be studied by the use of different types of perfusion solutions in order
to find the perfusion medium which most closely resembles whole blood in

terms of normal cervical function, such as secretion and motility. The role
of perfusion additives other than ions, such as amino acids, glucose and
lactate, and dextran, will be determined. The optimal rate of perfusion
will be found in terms of normal motile function and maximal functional life

in vitro. The physiology and pharmacology of this model system will be

studied by infusion techniques as a method comparing its in vitro physiological
behavior and pharmacological responses to the reported behavior and responses
of the human female reproductive tract rn situ .

Significance to Biomedical Research and Program of the Institute ; The work
undertaken on this project is important in understanding the dynamics of sperm
transport through the cervix and into the uterus, and is related to the goals

of the program aimed towards the development of new contraceptive technology.

Proposed Course : This is expected to be a continuing contractual effort lead-

ing toward the development of new contraceptives and is an integral part of

the contraceptive development program.
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ANNUAL REPORT
July^, 1#3 through June 80, 1974
Con<'t«t«pitilve Development Branch

Contriict aril Collaborative Research

Contract Title:
Contractor:
Money Allocated;

Studies on Sperm Transport Through the Cervix
Univ<*rsity of Washington
$ 53,955 (VY 74) for two years

Objectives ; The objectives of this research are to explore the mechanisms
of sperm penetration through the cervical mucus both in vitro and in vivo
and to explore whether spern penetration can be influenced by a variety of
chemical approaches.

Significance to biomedical Research and Program of the Institute: Research
dealing with spefm transport through the female reproductive tract is essential
for the formulation of neW methods of fertility regulation and is directly
related to the mission of the Cdntraceptive Development Branch.

Proposed Course: This i» expected to be a continuing contractual effort
leading toward the developtnent of new contraceptives and is an integral part
of the contraceptive development program.

<
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Development of an In vitro Model System for the Study of
the Dynamics of Sperm Transport through the Human Cervical
Canal.

Contractor: New York Medical College
Money Allocated: $62,492 (FY 74)

Objectives ; The aim of the project is to characterize and standardize a

model system - the _in vitro human uterus-cervix-vagina preparation - in order
to determine the optimal in vitro conditions for the study of the dynamics
of sperm transport through the human cervix. The ionic environments involved
will be studied by the use of different types of perfusion solutions in order
to find the perfusion medium which most closely resembles whole blood in

terras of normal cervical function, such as secretion and motility. The role
of perfusion additives other than ions, such as amino acids, glucose and
lactate, and dextran, will be determined. The optimal rate of perfusion
will be found in terms of normal motile function and maximal functional life

in vitro . The physiology and pharmacology of this model system will be

studied by infusion techniques as a method comparing its in vitro physiological
behavior and pharmacological responses to the reported behavior and responses
of the human female reproductive tract rn situ .

Significance to Biomedical Research and Program of the Institute ; The work
undertaken on this project is important in understanding the dynamics of sperm
transport through the cervix and into the uterus, and is related to the goals

of the program aimed towards the development of new contraceptive technology.

Proposed Course ; This is expected to be a continuing contractual effort lead-

ing toward the development of new contraceptives and is an integral part of

the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract arid Collaborative Research

Contract Title: Studies on Sperm Transport Through the Cervix
Contractor: University of Washington
Money Allocated: $ 53,955 (FY 74) for two years

Objectives ; The objectives of this research are to explore the mechanisms
of sperm penetration through the cervical mucus both in^ vitro and in vivo
and to explore whether sperm penetration can be influenced by a variety of
chemical approaches.

Significance to Biomedical Research and Program of the Institute: Research
dealing with sperm transport through the female reproductive tract is essential
for the formulation of new methods of fertility regulation and is directly
related to the mission of the Contraceptive Development Branch.

Proposed Course: This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an integral part
of the contraceptive development program.

1!

I
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NICkD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Cftntraceptive Development Branch

Contract and Collaborative Research

Contract Title: Sperm Antibody Activity in Cervical Mucus of Women
Contractor: New York Medical College
Money Allocated: $199,475 (FY 74 for 3 years)

Objectives ; It is proposed to study sperm agglutinating and sperm immobili-
zing antibodies and immunoglobulins in the cervical mucus of women with
infertility problems and in control samples from normal women, and to improve
the sperm antibody detection in these secretions. In all cases, the blood
serum will be evaluated for the presence of agglutinating antibodies and
correlated with the level of estradiol. Immobilization techniques and
fluorescent antibody techniques will be further perfected and the agglutin-
ation methods adapted to a microscale. The preparation of soluble antigens
from spermatozoa is planned in order to develop precipitation methods with
their antigens as a means of improving sperm specific antibody detection in
cervical mucus. i

Significance to Biomedical Research and Program of the Institute ; The im-
provement of sperm specific antibody detection in cervical mucus and the
study of sperm antibodies and immunoglobulins in human cervical mucus is

related to the goals of the program aimed towards the development of new
contraceptive technology.

Proposed Course ; This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an integral part
of the contraceptive development program.
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NICHD ANNUAL REPORT
' July 1, 1973 through June 30, 1974

Contraceptive Development Branch

I
Contract and Collaborative Research;

Contract Title: Development of a Laboratory Screening Procedure for
Inhibitors of Progesterone Synthesis

Contractor: Harvard University
Moiiey Allocated: $45,120 (FY 70), $45,500 (FY 71), $83,567 (FY 72)

$181,982 (FY 74 for two years)

Objectives ; The objettivo of this contract is to define and evaluate
agents which interfere with the enzymatic synthesis of progesterone in
the corpus luteum. Specifically, the contract concerns the possibility of
finding substances which are specific inhibitors of Lhe mitochondrial system

which converts cholesterol to pregnenolone; specifically, substances which
act at the cytochrome P-450 site. It is suggested that substances exist
which act specifically at this site and are non-toxic; such substances would
be potential antifertility agents.

The immediate objective of this contract is to devise a convenient and rela-
tively rapid screening procedure which will enable the prediction and
preparation of substances which would be biologically effective for the
termination of early pregnancy.

Major Findings : Work continued on the structure-activity relationships of
inhibitors of cytochrome P-^50(.j^Q]^gg,-gj.Q]^ in corpus luteum and placental
mitochondria. Two types of inhibitors have been identified: those which
interact with the apoprotein presumably at the site of substrate binding
and those which interact with the heme prosthetic group. These two types
are identifiable spectroscopically by characteristic spectra.

Three assay techniques have been developed and are being compared: a

spectroscpic assay which is designed to identify the site of action and hope-
fully anticipate specificity, an in vitro enzymic assay which confirms in-
hibitory potency, and, third, an in vivo animal assay for luteolytic activity
in the total animal. The latter test provides information on potency and
toxicity in the presence of other biological systems. The first two assays
yield comparable results. Comparison studies with the in vivo assay are not
completed.

In the placenta, two cytochrome P-450s have been identified and partially
separated. One is responsible for cholesterol side chain cleavage. This
cytochrome responds almost identically to inhibitors as does the ovarian
cytochrome P-450. The function of the other placental P-450 is not yet
established.

Studies with cyanide-containing steroids indicate that some of these steroids
are potent inhibitors of cytochrome oxidase of the conventional electron trans-

port system. These are being studied further because of their potency and
perhaps general toxicity.
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Significance to Biomedical Research and Program of llic In.MlHuLc ; The worU
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support development of laboratory
screening procedures.

Proposed Course ; This is a continuing contractual effort leading toward the
development of new contraceptives and is an integral part of the contraceptive
development program.

DB-53



': NICHD AtraUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: The Study of Neural Regulation of Ovarian Function
Contractor: Southwest Foundation for Research and Education
Money Allocated: $29,000 (FY 69), $31,146 (FY 70), $31,146 (FY 71)

, $64,652 (FY 72), $76,951 (FY 74)

Objectives : The objective of the proposed study is to investigate the
influence of the anti-inflammatory corticoid triamcinolone acetonide on the
menstrual cycle of the baboon. The following end points will be explored:
(1) dose-response relationship; (2) the effect on follicular development and
on the endometrium; (3) the effect on luteinization when given immediately
after ovulation, and (4) effect on the endogenous release of Cortisol.

Major Findings ; Injections of 2 mg: of triamcinolone on three consecutive
cycles consistently delayed follicle development, but the menstrual cycle
lengths were quite consistent and regular. Plasma level of LH was elevated
in the early follicular phase and postovulatory LH surge was suppressed.
Luteinizing follicle and hypotrophic endometrium was observed on histology.

A single injection of 4 mg of triamcinolone after ovulation elevated plasma
level of LH, but length of luteal period was unaltered.

Daily injections of TRH(40yg) at the time of ovulation suppressed pre-
ovulatory LH surge; however, postovulatory LH level was elevated.

Alteration of plasma level of LH by injection of triamcinolone or TRH may be
due to change of the feedback action of circulating ovarian or adrenal hormones
on hypothalamus-controlled pituitary function.

Significance to Biomedical Research and Program of the Institute: The study
of compounds that can block ovulation is directly related to the published
purposes of the Contraceptive Development Branch.

Purposed Course : This is a continuing contractual effort leading toward
the development of new contraceptives and is an integral part of the contra-
ceptive development program.
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Conl ractipLlve DovclopirionL BrHiicli

ConLracL and CoLlaboraLlvc Roseau h

Contract Title: Pilot Study for the Large Scale Preparation of
Purified Human Chorionic Gonadotropin

Contractor: Columbia University
Money Allocated: $47,300 (FY 70), $85,086 (FY 71), $194,280 (FY 72 for

two years), $250,000 (FY 74 for two years)

Objectives ; The objective of this investigation is to undertake a feasibility
study to determine the optimal conditions for preparation of large batches
of highly purified human chorionic gonadotropin (HCG). Secondary goals of
this program are: (1) to obtain data bearing on the chemical and immunological
characterization of HCG fractions which appear to be homogeneous in polypep-
tide content, but possess differing biological activities, and (2) to obtain
data on the stability of HCG using both immunological ind biological activi-
ties as guides.

Major Findings : Sizable quantities of purified hCG and its subunits have
been made available for the NICHD distribution program.

Studies on the amino acid sequence of the terminal peptide of hCG-B indicates

a dissimilarity of this material from hLH-B. Recombination of the essentially
inactive subunits results in biological activity which is essentially
indistinguishable from the native hormone.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to support the development of procedures

for human hormone isolation and purification.

Proposed Course ; This is expected to be a continuing contractual effort

leading toward the development of new contraceptives and is an integral

part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1,; 1973 through June 30, 1974

Contraceptive Development Branch
Contracjt and Collaborative Research

! . .

Contract Title: New Methods of Fertility Regulation: Specific Binding of

Luteinizing Hormone to Cfells of the Corpus Luteum and

Inhibition of this Process.

Contractor: UniLversity of Texas - Houston, Texas

Money Allocated: $119,340 (FY 69) for three years; $84,187 (FY 72)

$19,754 (FY 73) $147,282 (FY 74) for two years

Objectives : The objectives of this contract are twofold: (1) to complete the

preparation and characterization of ovine luteinizing hormone subunits for

distribution to other Investigators via the Center for Population Research;

(2) to prepare new detivatives of LH and its subunits and evaluate these

derivatives using a radioligand assay.

Major Findings : The preparation and characterization of the ovine a-and

3-subunits of LH (oLHa and oLHB) have been completed. Biological assays have

been completed. Approximately 460 mg of each of the subunits are available

for distribution and further investigation.

Guanidinylated oUi^+ oLHg or guanidinylated oLHa + guanidinylated oLHg give

potencies of less than 2% of LH by either the OAAD assay or the RLA assay.

However, oLHa + guanidinylated oLHg had about 25% of the potency of LH by
the OAAD assay or 55% as measured by the RLA assay. Thus if one retains a
positive charge or a neutral charge on the amino functions of the beta sub-
unit relatively good biological activity is retained.

With regard to the functional phenolic hydroxyl group studies, it has been con-

cluded that the nitration of the tyrosine residues in the LH beta subunit does
not significantly affect the ability of the two subunits to recombine nor
does it materially affect the biological potency of the molecule as measured
by its ability to combine with the receptor site in the radioligand assay;
nevertheless, the activity as measured in the OAAD assay is significantly
lower in this instance. When one nitrates more than one residue of tyrosine
on the LH alpha subunit the potency of the molecule drops rapidly as studied
by either the OAAD assay or the radioligand assay.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of the
Contraceptive Development Branch to elucidate the mechanism of action of the
pituitary hormones.

Proposed Course : This is a continuing contractual effort leading toward the
development of new contraceptives and is an integral part of the contraceptive
development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title:

Contractor:
Money Allocated:

Development of Radioimmunoassays for Rhesus Monkey
Gbnadotropins
Endocrine Laboratories of Madison, Inc.
$78,553 (FY 70), $78,170 (FY 71), $64,688 (FY 72)

$97,190 (FY 73)

Objectives : This proposal is based on the recognition that
gonadotropic hormones do not cross-react immunologically wi
counterparts or at least not sufficiently to permit their d

fluids by radioimmunoassay. In this project, the investiga
urine from gonadectomized rhesus monkeys for the isolation
FSH. The urinary gonadotropins will be utilized because of
availability of monkey pituitary glands. The gonadotropins
will be used as antigens to obtain antisera for development
assays. Purification of the hormones will be by procedures
developed, and by adaptations of methods developed in other
reported in the literature.

rhesus monkey
th their human
etection in body
tors will collect
of monkey LH and
the limited
thus obtained
of radioimmuno-
previously
laboratories and

Major Findings : The contractor has optimized the procedures for the recovery
of FSH from monkey urines. A heterologous RIA for monkey urinary FSH has
been developed.

Starting with the crude acetone precipitate, NICHD researchers have purified
the material 100 fold. Development of a homologous RIA is in progress.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to support the development of new
methodologies for the assay of steroid and protein hormones in the blood of

primates including man.

Proposed Course: This is expected to be a continuing contractual effort

leading toward the development of new contraceptives and is an integral part

of the contraceptive development program.
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NICHD ANNUAL REPORT
July IL, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Development of an Automated Immunoradiometric
Assay System

Contractor: Veterans Administration Hospital
Palo Alto, California

Money Allocated.: $59,110 (FY 71)> $33,335 (FY 72), $41,860 (FY 74)

Objectives ; The objective of this contract is to establish a simple automated
immunoradiometric assay device, capable of measuring loW concentrations of a

wide variety of antigens. The assay device is made possible by the prior
development (by the applicant) of a new type of immunological assay system
(the immunoradiometric assay). In this method, purified radioactive anti-
bodies are used as reagents to convert all the unknown antigen into a

directly detectable complex. Unreacted antibody is removed by reaction with
an insoluble antigen immunoadsorbent . An important but parallel part of the
project is the investigation and development of alternative antibody labels.

Major Findings : A prototype of an automated immunoradiometric assay machine
has been constructed and tested. Assay precision is similar to previous
manual 2-site IRMA assay systems but the "blank" (zero dose) radioactivity
is significantly higher. Further experiments showed that Brij 58 over the
concentration range 0.001 to 0.1 gm °L, progressively reduced the "blank",
but there was also significant suppression of the dose-response curve. KI
and dithioerythritol were ineffective. Ascorbic acid reduced the "blank"
but almost completely inhibited the dose-response, Repurification of the
labelled antibody through Sephadex G 100, with or without preliminary treat-
ment of the labelled antibody with charcoal, resulted in a very low "blank"
and an improved standard curve.

2 species, 2-site IRMA systems using ^^I-anti(IgG) have been further
explored and characterized using "mirror image" systems - 125];_cp_ a^^ti(R. IgG)
and 125i-R.anti(GP.IgG).

Continuous blood sampling has been established, preparatory to studying
continuous monitoring of hormones in the blood.

Automatic data processing methods have been improved by the use of a
weighted 4 parameter logistic curve-fitting assay program.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support research on the development
of new types of immunological assay systems.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an integral part
of the contraceptive development program.
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July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Control of Ovulation in the Monkey
Contractor: Oregon Primate Center
Money Allocated: $44,000 (FY 69) for two years $47,543 (FY 71)

$70,612 (FY 72)

Objectives : These studies are directed towards establishing the feedback
site of progestins as inhibitors of ovulation in the rhesus monkey using
experimental approaches previously used in the rabbit. These approaches are
feasible in the rhesus monkey but much base-line information is being obtained
preliminary to critical studies of feedback inhibition of ovulation.

Major Findings ; During a 4-hour incubation of monolayer culture cells from
the anterior pituitaries of cynomolgus monkeys, there was a significant re-
lease of LH into the media in response to synthetic LRF. The amount of LH
released was directly related to the dose of LRF and the responsiveness to

LRF was maintained for at least 10 days. The addition of estrogen with LRF
suggested a potentiation of the LH released.

Compounds that stimulate levels of intracellular cyclic AMP were also tested
in this monolayer culture system. Neither theophylline nor dibutyryl cyclic
AMP stimulated LH secretion into the culture media above control levels whereas
monkey hypothalamic extract or 10 ^M LRF led to an 8- and 6-fold stimulation
respectively over control levels.

Significance to Biomedical Research and Program of the Institute : Studies
of the mechanism of ovulation are clearly relevant to the purposes of the con-
traceptive development program.

Proposed Course ; Discontinuance. Relevant research is being supported by

a NICHD grant.
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' Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Endocrine Regulation of the Corpus Luteum
Contractor: Colorado State University
Money Allocated: $26,706 (FY 69), $37,220 (FY 70), $53,618 (FY 71),

^

$89,632 (FY 72), $73,002 (FY 74)

Objectives : The primary objective of this research project is to elucidate
the endocrine regulation of the ovine estrous cycle by measuring peripheral
serum levels of FSH, LH, prolactin, estradiol, and progesterone. Radio-
immunoassay methods are being developed for all these measurements. For the
steroids, the methods are validated by comparison with double isotope
derivative methods. Methods are also being developed to measure uptake of
progesterone-C'-'^ and LH-I^25 by uterus and ovaries respectively. Preimplan-
tation embryos will be studied to determine if they have the ability to

synthesize LH jLn vitro , and to metabolize six steroids in vitro .

Major Findings :

1. Administration of anti-LH and anti-prolactin sera to pregnant
and nonpregnant ewes did not influence serum progesterone levels.

2. Immunization of sheep with ovine LH or prolactin was without
effect on cyclicity or pregnancy in these animals, even though
titers of circulating antibodies could be demonstrated at all
times.

3. Metabolic clearance rate of gonadotropins is not influenced by
the stage of the estrous cycle.

4. In monkeys, the high endogenous levels of progesterone during
the luteal phase are not responsible for the low levels of LH and
FSH during this phase of the cycle.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to describe quantitatively the hormonal
components of the estrous cycle in relevant animal models.

Proposed Course ; This is a continuing contractual effort leading toward the
development of new contraceptives and is an integral part of the contraceptive
development program.
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Contraceptlvt' Dcveiopment Branch

Contract and Collaborative Research

Contract Title: The Control of Ovulation and Corpus Luteum Function
Contractor; Medical College of Georgia
Money Allocated; $43,760 (FY 70), $25,891 (FY 71), $41,836 (FY 72),

$4,408 (FY 74)

Objectives ; The investigators propose studies to gain insight into the
action of estrogens at the hypothalamic and pituitary level. More specific
studies will deal with steroid-protein interaction in the rat hypothalamus
and pituitary and in the human pituitary. This work will involve the use of
both radioactive estradiol and testosterone and the possible identification
of the testosterone metabolite which binds to the cytosol fraction. This
study will include the use of hormone analogs that bind covalently to the
8S-receptor.

Major Findings ; Investigation of the interactions between estradiol and
specific cytosol receptor molecules in the anterior pituitary and hypotha-
lamus of the rat has been performed and has yielded the following results:

(1) estradiol-receptor complexes can be identified and semi-quantified by
gel filtration, equilibrium dialysis and sucrose gradient centrifugation;
(2) no specific binding of testosterone or 5e( -dihydrotestosterone is

demonstrable; (3) Scatchard plot analysis shows that the fextent and affinity
of estradiol binding is independent of sex or the presence of gonads, and
that one species of receptor can be detected; (4) concentration of receptor
sites in the pituitary is approximately equal to that found in the uterus
and ten times that found in the hypothalamus; (5) invariant kinetic constants
for a>ssociation and dissociation rates in either tissue from both sexes
suggest that the receptor molecules and the nature of the interactions are

the same. It appears that sex differences in receptor content cannot account
for the differences between cyclic gonadotropin secretion observed in the

female and the relatively constant secretion in the male.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to support studies of the action of

the pituitary gonadotropins in the reduction of ovulation and the control of

corpus luteum formation, function, and regression.

Proposed Course; Discontinuance. Original objectives were met.
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, Contraceptive Development Branch
Contract and Collaborative Research

Contract TitleJ Regulation of the Changes in Corpus Luteum Physiology
Required for the Establishment of Pregnancy in the Rat

Contractor: Case Western Reserve University
Money Allocated: $53,313 (FY 70), $53,313 (FY 71), $45,812 (FY 72)

$50,985 (FY 74)

Objectives : The proposed experiments are designed to shed further light
upon the interaction between pituitary LH and prolactin and a placental luteo-
trophic hormone in the regulation of the rat corpus luteum. Interaction
between these agents is assumed to be responsible for differences between
the corpus luteum of pseudopregnancy and the corpus luteum of pregnancy, the
latter being characterized by (a) increased size, (b) ability to maintain
increased peripheral plasma levels of progesterone and (c) ultimate develop-
ment of independence, i.e., the ability to function in the absence of continued
support from the pituitary placenta. The fundamental hypothesis to be tested
is that in the nonpregnant state LH has a luteolytic action, and the addition
to the system of the placental luteotrophic hormone converts this action to
a synergistically luteotrophic action.

Experiments will be carried out in the pregnant rat on three principal prob-
lems: (1) increase in size of the corpus luteum of pregnancy, (2) elevation
in plasma progesterone levels, and (3) development of corpus luteum indepen-
dence in the absence of pituitary and placenta. Methods to be used include
various surgical manipulations, progesterone determination by competitive
binding assays, and prolactin determination by radioimmunoassay.

Major Findings : Ergocornine treatment of pseudopregnant rats and of pseudo-
pregnant rats bearing decidual tissue produced different results. Rats with
decidual tissue were much more resistant to the progesterone suppressing
effects of ergocornine. The data suggest that decidual tissue produces a

luteotropic hormone which can sustain progesterone secretion in the relative
and temporary absence of prolactin.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support research on corpus luteum
physiology.

Proposed Course : Discontinuance in favor of NICHD grant. Initial contract
objectives are to be met during the current contract period.
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July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Conttact Title: A Simultaneous Theoretical and Empirical Approach
to the Study of the Rat Estrous Cycle

Contractor: Northwestern University
Money Allocated: $83,412 (FY 73)

Objectives ; The investigator plans a systems analysis approach to the under-
standing of the mechanisms regulating reproductive cyclicity and acyclicity
in the rat. The total appil-oach includes the following stages to be carried
out simultaneously: identify from existent experimental data the essential
variables and connecting linkages among system components; make a model of
the system; simulate the system by computer; perform "experiments" using the
model and simulating by computer to compare the model to similar experiments
in the real system; use the computer to simulate the results of new experi-
ments; perform these experiments and modify the model if necessary, etc

Because data on few of the variables needed for constructing an adequate
simulation are available from the literature, the investigator will measure
the following parameters and variables using radioimmunoassay and competitive
protein binding methods for steroids and gonadotrophic hormones: (1) estrogen
progesterone, LH, FSH and prolactin in serum throughout the four-day cycle;

(2) distribution volumes and loss rate constants of the above hormones in

cyclic rats and following ovariectomy and/or hypophysectomy; (3) setpoints
for LH, FSH and prolactin in prepubertal and adult rats; (4) the negative
feedback constant for the suppression of LH and FSH secretion by estrogen;

(5) ovarian transfer functions, determining the effects of gonadotropins oti

estrogen and progesterone secretion and on morphology; (6) estrogen, LH, and
FSH levels during the onset, steady state and termination of persistent
estrus due to continuous light.

Major Findings :

(1) The computer simulation model of the estrous cycle which employed a linear

equation for calculation of LH secretion rate is Incorrect.

(2) The relationship between the intrauterine fluid content and hormone levels

was explored. The circulating level of progesterone does not appear to be the

determinant for fluid release. LH causes the disappearance of intraluminal

fluid consistently at a lower dose than it causes ovulation; the dose ratio

for the same two variables is closer in the FSH treated rats.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support research on the mechanisms
regulating reproductive cyclicity and acycllcity.

Proposed Course ; Termination in favor of NICHD Research Grant.

I
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July ij, 1973 through June 30, 1974

|
Contraceptive Development Branch ^

Contradt and Collaborative Research 1

Contract Title: Effect of Prostaglandins on Ovarian Function
Contractor: University of Miami
Money Allocated: $115,909 (FY 71) for two years

Objectives: The objective of this research is to study the in vivo effect cf

prostaglandin F2aOn the corpus luteum of the menstrual cycle in women
in order to determine what acute effects this compound has on the corpus
luteum and to determine if it can be used as a luteolytic agent in humans.

The volunteer subjects will be divided into two groups. The first group
of normal healthy ovulating non-pregnant females will receive an infusion
of prostaglandin F2(x at different times in their secretory phase of the cycle.

This will be considered the control group. The parameters for corpus luteum
function will be the measurement of plasma progesterone in the peripheral
venous blood. The second group will consist of patients already scheduled
to undergo abdominal gynecologic surgery for non-endocrine disease. Their
surgery will be scheduled at a time a corpus luteum of a certain age can be
expected. Prostaglandin F2 administration will begin at varied times before
surgery and progesterone will be measured in peripheral venous blood and in

blood obtained from both ovarian veins. In addition, steroidogenesis of

incubated luteal tissue will be measured in vitro .

Major Findings : Preovulatory infusion of PGF2(^ in the monkey had no in-

fluence on the menstrual cycle length. In the human female infusion of FGF2a ^
has an equivocal effect on cycle length when it is done during the follicular "
phase and little or no effect when it is done during the luteal phase.

,

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to support research on the effects of

prostaglandins on the corpus luteum.

Proposed Course : Discontinue. Prostaglandin effect on the human CL could
not be demonstrated.
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Contrateptive Development Branch

Contract and Collaborative Research

Conttact Title: Isolation of a Bovine Uterine Luteolytic Factor
Contractor: Cornell University
Money Allocated: $107,232 (FY 69) for three years, $53,789 (FY 72)

$47,930 (FY 74)

Objectives ; The principal investig
extract with the ability to regress
ectomized hamsters. The active mat
and apparently is a large molecular
investigated that it may be prostag
studies involve further fractionati
using preparative disc electrophorc
luteum progesterone synthesis stimu
of administration, and effects on o

centration.

ator has prepared a bovine endometrial
corpora lutea of pseudopregnant, hyster-

erial precipitates with ammonium sulfate
weight protein; the possibility is being
landin F2jj( adsorbed to a protein. These
on and purification of the active material
sis, and study of its effects on corpus
iatcd by LH, the cfrccts of various modes
varian blood flow and progesterone con-

Major Findings :

It is estimated that 1,0 mg/per g dried tissue, or more of
arachidonic acid is present in the bovine endometrium during
the estrous cycle,
increase greatly at the"'time of CL regression

PGF2-C levels in the uterine venous blood

2. Infusion of arachidonic acid directly into corpora lutea resulted
in a decrease in progesterone secretion, an increase in PCFog^

concentration in the ovarian venous blood and a concomitant
increase in estrone concentration.

3. The biological activity of arachidonic acid is highly specific.
Other compounds with similar degree of unsaturation were bio-
logically inactive.

Significance to Biomedical Research and Program of the Institute ; Corpus
luteum regression, or "luteolysis" has been identified as particularly
important to contraceptive development; therefore, this study is directly
relevant to the purposes of the program.

Proposed Course ; This is a continuing contractual effort leading toward the
development of new contraceptives and is an integral part of the contraceptive
development program.
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Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Relationships of Endometrial Prostaglandins and Luteal
Function

Contractor: West Virginia University
Money Allocated: $35,337 (FY 69) for two years, $32,460 (FY 71),

. $46,08fe (FY 72), $43,204 (FY 74)

Objectives ; The investigators are extracting the endometrium of sheep
at various phases of the cycle to determine prostaglandins both qualitatively
and quantitatively. The effects of progesterone on the corpus luteura and on
prostaglandin levels and the effects of prostaglandin F2a on corpus luteum
function in hysterectomized animals are being studied. Corpus luteum function
is being evaluated by progesterone levels and length of estrous cycle.

Major Findings :

(1) Levels of PGF in endometrium and uterine venous plasma vary with day but
not with status in pregnant and non-pregnant ewes on days 11-16 postestrus in
ewes. Neither differences in transfer of PGF from uterine vein to ovarian
artery nor differences in ovarian uptake of PGF appear to explain failure
of high PGF to cause luteal regression in pregnant ewes.

(2) Both cotyledonary and intercotyledonary endometrium contain considerable
PGF in ewes and both tissues show increases in response to an lUD.

(3) Injection of PGF2a into the largest follicle on the ovary containing the
corpus luteum induced luteal regression in 4 of 6 ewes at 200vig in 20 micro-
liters. PGFj^a, PGE2 and arachidonic acid were not effective at this dose.
This system will be used as a tool to compare sensitivity of corpora lutea in
pregnant and non-pregnant ewes to PGF2a.

(4) Uterine secretion of PGF in monkeys does not appear to correlate with
luteal regression. Ovarian secretion of PGF2„ is being studied and data will
be examined to see If this variable correlates with luteal tissue levels of
PGF and estrogen and ovarian venous levels of estrogen.

Significance to Biomedical Research and Program of the Institute: The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to elucidate the factors responsible for
the control of corpus luteum function.

Proposed Course ; This is a continuing contractual effort leading toward the
development of new contraceptives and is an integral part of the contraceptive
development program.
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Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Molecular Biology of the Human Corpus Luteum
Contractor: New York Medical College
Money Allocated: $75,668 (FY 72); $5A,739 (FY 74)

Objectives ; To study the biochemical aspects of the ageing or luteoiysis of
the human corpus luteum (CL) and to determine what biochemical changes occur
when the CL's "life span" is prolonged by pregnancy. The studies which are
conducted 1^ vitro consist of the simultaneous measurement of the synthesis'
of progesterone and estrogen, the synthesis of d£ novo protein, RNA and DNA;
the response of these separate biochemical processes to added gonadotropin
(hCG) will also be measured. The major objective is to determine the nature
of the luteolytic process, and the way in which it is prevented or reversed
when pregnancy occurs.

Major Findings : The conditions for acquiring human tissues from surgery have
been established. Optimum conditions have been determined for incubating the
tissues, as well as the chemical procedures for measuring the various bio-
chemical components from the same experimental specimens. A total of 32 human
CL have been studied to date and the various measurements related to the age
of the corpus luteum. This latter is established by conventional endometrial
dating.

The major findings are that considerable variability exists in individual CLs
of approximately the same age. This apparently reflects substantial variation
in size and activity of CLs from different human subjects. The number of
specimens examined so far provide no clear picture of any major trends in the
biochemical parameters because of the high variability among human subjects.
A larger series of specimens will have to be examined for any clear trend to

become discernible.

At a basic level, there appears to be little synthesis in vitro of DNA. RNA
and protein synthesis in vitro occurs, although the RNA and protein initially
present in the tissue undergoes breakdown during the 30-minute incubation.
Interpretation of this turnover in relation to age and to the concomitant
synthesis of progesterone and estrogen will only be possible with a larger
number of specimens.

Significance to Biomedical Research and Program of the Institute : Research on
the human corpus luteum is essential in the understanding of the reproductive
process and is directly related to the objectives of the Contraceptive Develop-
ment Branch program.

Proposed Course : This is expected to be a continuing contractual effort
leading to the development of new fertility regulating methods and is an
integral part of the contraceptive development program.

DB-67



NICHU ANNUM. RKl'ORT

July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: New Methods for Fertility Regulation
Contractor: The Upjohn Company
Money Allocated: $127,684 (FY 69) for two years, $73,425 (FY 71)

$88,140 (FY 72) for two years

Objectives : This is a study of prostaglandin F2c((PGF2g() in which the con-
ditions under which PGF2^ causes luteolysis and induces the termination of
pregnancy will be determined, and the mechanisms by which PGF2 achieves its
luteolytic effect will be identified. Pregnancy termination is being studied
in rabbits, guinea pigs, and rhesus monkeys by ovarian histology and ovarian
and peripheral plasma progesterone levels. The period of pregnancy subject
to interruption by PGF2a-induced luteolysis is being established.

The second aspect of the proposal is an attempt to study the processes in-
volved in the luteolytic effects of PGF2a. This includes studies of effects
on gonadotropin activity, competitive inhibition of gonadotropins, direct
effects on progesterone synthesis in the ovary by measurement of steroid
levels in ovarian venous blood, and of the effects of prostaglandins on
steroidogenesis by rat ovaries and primate corpora lutea in vitro . This
also includes studies of cholesterol incorporation into progesterone, levels
of adenyl cyclase, inhibition of effects of puromycin and cycloheximide, and
potentiation of effects by phosphodiesterase inhibitors.

Major Findings :

(1) Both the endometrium and the myometrium of human uteri show intake of
PGE]^ and PGF2(j. Monkey endometrium did not exhibit specific uptake of PGE^.

(2) Prostaglandin binding in the rabbit oviduct has been demonstrated. Uptake
of both PGE]^ and ^2^ is greater in the ampulla than in the other segments of
the oviduct.

(3) The hamster myometrium has a specific binding-protein for PGE^ which is
associated with a membrane fraction of the cell and is dependent on the cell
structure for binding specificity. The binding-protein is stabilized by
association with its ligand PGE-j^.

(4) In vivo treatment of ovariectomized hamsters with ovarian steroids showed
that PGF2(j specific binding was greatly increased by progesterone and in-
hibited by estradiol. PGE^^ specific binding was increased slightly by pro-
gesterone and inhibited by estradiol.

Significance to Biomedical Research and Program of the Institute : The rele-
vance of this study to the contract program is direct, particularly insofar
as some of the work is being done in primates.
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Proposed Course; This contract will be discontinued in FY 74 because the
stated objectives will be fulfilled.
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Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Prostaglandin: Its Role and Eiifect in Contraception
Contractor: University of California - Los Angeles
Money Allocated: $63,767 (FY 72) for two years

Objectives : The objective of this research is to study the role of prosta-
glandins on calcium uptake and release by the sarcoplasmic reticulum and
mitrochondria from bovine and human uteri. The thesis is that the action
of prostaglandins on uterine smooth muscle is due to the ability of these
substances to regulate the intracellular stores of calcium. The primary
aim of this research is to help to explain the mechanism of action of pros-
taglandins on the myometrium. Myometria from pregnant and nonpregnant cows
will be fractionated to yield the sarcoplasmic reticulum and the mitochon-
drial fractions. Calcium transport in these fractions will be examined in
the presence of various concentrations of prostaglandins. The proposed
studies will be concerned with: (1) the effects of prostaglandins on calcium
binding of bovine myometrial sarcoplasmic reticulum (SR) from nonpregnant
animals at varying prostaglandin concentrations; (2) the role of progester-
one in the sensitivity of uterine SR calcium transport to prostaglandins;
(3) the interaction of prostaglandins with the SR membrane; (4) effects of
prostaglandins on human myometrium as available; (5) the effects of prosta-
glandins on mitochondrial calcium binding in pregnant and nonpregnant animals.

Major Findings ;

1. PGE2 and PGF2^decrease the ATP-dependent calcium binding in SR isolated
from nonpregnant cow myometrium. PGFo^also promotes release of bound
Ca from SR. PGFj^g, a physiologically inactive compound, has no effect
on Ca binding or release.

2. The effect of the PGE2 on binding is greater than that of PGF2q(j^

This result provides the rationale for the clinical effectiveness
of E2 over F2ffl-

3. Progesterone increases the ATP-dependent Ca binding and antagonizes
the effect of the PGs. This may mean thai progesterone decreases the

sensitivity of the uterus to PGs, a finding relevant to the determin-
ation of the effective dose of PG in contraception,

4. Oxytocin and PGs are synergistic in their action on ATP-dependent
Ca binding and thus oxytocin increases uterine sensitivity to PGs.

5. The effect of PGs on Ca binding is not due to Lhe ability of the PGs
to complex ionic calcium since the action of PG on binding occurs
at very low dose levels.

(
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Significance to Biomedical Research and Program of the Institute ; The study
of the mechanism of action of prostaglandins is directly related to the

stated interests of CDB in this group of substances.

Ptroposed Course ; Discontinuance. Part of this study is being supported by
a grant.
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Coni'raceptive Development Branch

Contract and Colllaborative Research

Contract Title: Quantification of Prostaglandins
Contract: The Upjohn Company
Money Allocated: $42,913 (FY 71) $50,241 (FY 72)

Objectives: The objective of this contract is to develop a radioimmunoassay
to measure prostaglandins and certain of their biologically active analogs,
and subsequently to quantify these compounds in some body fluids and tissues.

Initially, prostaglandin E2 and F2(3( will be conjugated to bovine serum albumin
and polylsine, then injected ks a suspension with Freund's complete adjuvant
into sheep, rabbits and guinea pigs to produce antibodies to the prostaglandin
molecules. The affinity and specificity of the antibody will be characterized
by comparing the competitive replacement of radiolabeled prostaglandin by
several structurally related prostaglandin analogs. Conditions of incubation,
methods of separation, and other alterable variables will be examined to opti-
mize the sensitivity and precision of the assay. In addition, a limited
number of prostaglandin analogs with biological activity that indicates a
potential clinical advantage over natural compounds will be utilized similarly
for assay development.

Circulating levels of prostaglandins will be quantitated during parturition
in humans and at various stages of the menstrual cycle in monkeys. Absorption
of prostaglandin from various formulations will be followed by quantitating
prostaglandin in peripheral serum by radioimmunoassay. In vivo biological
effects of administering antisera to prostaglandins will be determined.

Major Findings : Antibodies were produced, and assays developed to measure
PGF2c(, E2, the 15 keto and 13,14 dihydro-15 keto metabolites of ¥2^, 15(S)
15-me F2qj and 17 phenyl F2(j. These assays have proven useful in measuring
endogenous levels and following release from various pharmacologic preparations,
In general, peripheral circulating levels of prostaglandin are not now thought
to reflect importance in physiological terms. More important, probably, is
the ability of a tissue to synthesize PG, and the factors controlling this.

Prostaglandin release was correlated with activity, in that blood levels of
drug showed a variation closely associated with other biological endpoints
measured.

Antisera developed are furnished to interested investigators, and should prove
useful in elucidating the physiologic function of prostaglandins, as well as
augmenting their pharmacologic potential. Antiserum to PGF2(>( was without
effect on pseudopregnancy in the rat or menstrual cycle in the rhesus monkey.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support research on radioiimnunoassays
of prostaglandins.
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Proposed Courses Discontinued. Objectives have been fulfilled.

DB-73



NICHD ANNUAL RKrOKV
July 1, 1973 through June .iO, 19 74

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: The Role of Prostaglandins in the Secretion of
Gonadotropins

Contractor: Yale University
Money Allocated: $61,445 (FY 73)

Objectives : The primary objectives of this research project are (1) to ex-
amine the possible role(s) of prostaglandins in the mechanisms controlling
th^ pituitary sectetion of LH and FSH, and (2) to study the effect of
prostaglandin synthetase inhibitors and prostaglandin antagonists on the LH
and FSH release induced by synthetic luteinizing hormone-releasing factor
(LRF) in vitro .

Major Findings 'Final results indicate that one or more of the prostaglandins
may play an Important role in the mechanisms regulating LH secretion from the
anterior pituitary gland. This view is supported by the following findings:
(1) PGE-]^, PGE2 and PGF2„ can act directly at the pituitary to increase LH
release^ (2) the pituitary responses to LRF are suppressed by the prostaglandin
synthesis inhibitors, as will as by the prostaglandin antagonist, and (3) the
indomethacin- induced suppression of the pituitary responsiveness to LRF can
be reversed, as well as prevented, by PGE2. Hence, prostaglandins appear to
play a facilltory role in the action of LRF on LH release. The findings that
prostaglandins increase pituitary adenyl cyclase activity and cyclic AMP con-
centrations ^ vitro suggest that the stimulatory effect of prostaglandins
on LH release demonstrated in this study may be mediated by the adenyl cyclase-
cyclic AMP system.

The results of this study further suggest that the regulation of LH release
depends upon a complex and coordinated interrelationship among LRF, prosta-
glandins, and cyclic AMP, Synthetic LRF and hypothalamic extract stimulate
adenyl cyclase activity and increase cyclic AMP concentration in rat pituitaries
in vitro . Dibutyryl cyclic AMP and theophylline, even at low concentrations,
were found to stimulate LH release. These results support the concept that
the action of LRF on LH release is mediated by the adenyl cyclase-cyclic AMP
system. This is consistent with the observation that dibutyryl cyclic AMP and
theophylline augment the pituitary response to LRF. That LRF may play a role
in regulating pituitary prostaglandin concentrations is suggested by the dem-
onstration of a marked increase in pituitary PGE and PGF concentrations as well
as PGE release following treatment with LRF. Further, dibutyryl cyclic AMP
and theophylline also increase pituitary PGE and PGF levels suggesting that the
LRF-induced increase in pituitary prostaglandin concentrations may be mediated,
at least in part, by cyclic AMP. The finding that dibutyryl cyclic and theo-
phylline can reverse, as well as prevent, the indomethacin-induced suppression
of the pituitary responses to LRF supports the view that prostaglandins may act,
in part, at a site prior to the production of cyclic AMP to mediate and/or
modulate the pituitary responsiveness to LRF. The specific role(s) of the
prostaglandins in the mechanisms regulating LH release, however, remains unknown.
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significance to Biomedical Research and Program of the Institute: The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support research on the effects of
prostaglandins on ovarian physiology.

Proposed Course : Discontinued. The original contract objectives were met.
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^

Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: The Role of Prostaglandins In Ovarian Physiology

Contractor: Yale University
Money Allocated: $25,470 (FY 71), $15,270 (FY 72), $78,269 (FY 73)

Objectives : The objective of this researh is to study the effects of prosta-

glandins on ovarian physiology in the rhesus monkey. Specifically, this

entails a study of (1) the effects of prostaglandins on steroidogenesis in

the developing follicle and corpus liiteum; (2) the effects of prostaglandins

on development and morphology of the follicle and corpus luteum, and the

effects on ovulation; (3) the effects of prostaglandin antibodies and antag-

onists on ovarian function.

Major Findings : Depressing effect of DBS and PGF on monkey luteal function
could not unequivocally be established.

Significance to Biomedical Research and Program of. the Institute : The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support research on the effects of
prostaglandins on ovarian physiology.

Proposed Course : Discontinued. Equivocal data do not merit further support
at this time.

(
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NICHD ANNUAL REPORT
Jiily 1, 1&73 through June 30, 1974
Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Enzymes of the Sperm Acrosoraes, Occurrence of the
Inhibitors of These Enzymes in Seminal Plasma and the
Role of the Enzjnnes and Inhibitors in Capacitation of
Sperm and in the Penetration and Fertilization of Ova

Contractor: University of Georgia

Money Allocated: $29,494 (FY 70), $45,835 (FY 71), $44,462 (FY 72)

$69,986 (FY 73), $162,429 (FY 74) for two years

Objectives: The objectives of this research project are: (1) to isolate
and purify the five acrosomal enzymes from mammalian sperm; (2) to demonstrate
their role In iertilizatibn; (3) to elucidate the role played by enzyme in-

hibitors in seminal plasma (including decapacitatlon factor, DF) ; ((4) to

attempt to correlate DF activity with the inhibition of new sperm neura-
minidase; and (5) to study uterine enzymes and their possible role in capaci-

tation.

ttojor Findings :

(1) Affinity chromatography employing a variety of acrosin substrates has been

only partially successful. Inhibitor affinity chromatography employing p-

aminobenzamidine linked to Sepharose e-arainocaprolc acid with carbodiimides

has been found to be effective affinity column for acrosin. The enzyme binds

at pH values at or near 8 and is eluted at values of pH 4.5 or lower.

Affinity columns employing proflavin as the ligand gave good results for the

separation of acrosmal proteases from other acrosomal enzymes.

Gel filtration chromatography has resulted in a 3-fold purification of acrosin

as expressed in the ability to hydrolyze BAEE.

(2) Methods for the sequential release of acrosomal enzymes have been perfected.

The data suggest that acrosin, pH-3-labile azocoll proteinase, hyaluronldase

and arylsulphatase are located within the acrosomal space whereas some azocoll

proteinase and neuraminidase are localized at the inner acrosomal membrane

(lAM) or at the equatorial segment.

(3) Electron microscopic observations of spermatozoa subjected to the sequen-

tial treatment reveal that MgCl2 treatment removes only the plasma and the outer

acrosomal membrane. The subsequent detergent treatment removes lAM and the

electron dense material from the equatorial segment.

Significance to Biomedical Research and Program of the Institute: The work

undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to support studies of the role of sperm

acrosomal enzymes and their inhibitors in capacitation and fertilization. ^^
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Proposed Course ; This is expected to be a continuing contractual effort

leading toward the development of new contraceptives and is an integral

part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Biochemical Requirements for Fertilization of Mammalian
Ova

Contractor: University of Georgia
Money Allocated: $34,122 (FY 69), $45,351 (FY 70), $46,519, (FY 71)

$42,999 (FY 72), $64,418 (FY 74)

Objectives : This research project involves the study of at least three
enzymes present in sperm, the corona-removing enzyme (CRE) and two trypsin-
like acrosomal enzymes which, the applicant hypothesizes, are involved in
the penetration and removal of the corona radlata, the zona pellucida and the
vitelline membrane. The applicant further postulates that "decapacitation
factor"(DF) is a low molecular weight material which inhibits the CRE and
thus blocks fertilization or capacitation. Both rabbit and human materials are
used to study these points. Included as a related objective is the develop-
ment of an effective medium and the proper physical conditions for in vivo
fertilization and cleavage of human ova obtained from ovarian tissue removed
at local hospitals.

Major Findings:

(1) Two pure peptides have been isolated from the pronase-digested ultra-
centrlfuged sediment of bull seminal plasma which originally contained the

bulk of decapacitation activity (DF) . One is a basic peptide with an elec-
trophoretic mobility at pH 6.5 slightly less than that of lysine. This pep-
tide has an N-terminal lysine, contains no arginine, histidlne, trypotophane,
or tyrosine and is active in preventing fertilization by capacitated sperm
at less than 20pg/105 sperm. When first tested buffer salts were present.
Analyses and calculations reveal that only 0.2 )ug of peptide was present per
10 sperm. Thus the DF basic peptide is the most potent decapacitating substance
found so far being 25 times more potent than DF neutral peptide. The other
peptide is electrophoretically neutral and has an N-terrainal aspartic acid
or asparaglne. The neutral peptide has the following amino acid composition:
Asp (4), Lys (2), Ser (3), Gly(3) , tHr (I). Glu (1), Ala (0.6). This peptide
was effective in inhibiting the fertility of capacitated sperm at about

5;jg/10^ sperm. The DF activity of the peptides in partially purified form
was destroyed by trypsin, pronase, carboxypeptidase A and B and DFP treated
carboxypeptidase A. It was not destroyed by chymotrlpsin or carboxypeptidase B.

The DF activity in a peptide mixture was destroyed by mild acid hydrolysis, but
^

not by cation re resin hydrolysis. Incubation at pH 8.0 and 13.0 had no effect

on DF activity.

(2) The DF peptides and the DF protein inhibit the corona penetrating enzyme.

(3) A variety of naturally occurring agents and synthetic acrosin inhibitors
inhibit fertilization when they are added as a vaginal contraceptive ingre-
dient.

DB-79



(4) Techniques have been established to demonstrate antifertility activity
of seminal components in the in vitro fertilization assay.

Significance to Biomedical Research and Program of the InstltuteY the work
undertaken in this project is directly related to the published purposes of
the Contraceptive Development Branch to elucidate the mechanisms involved in
Bperm capacltation and in the critical process of fertilization.

Proposed Course : This is a continuing contractual effort leading toward the
development of new contraceptives and is an Integral part of the contracep-
tive development program.

i
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Study on Human Acrosomal Proteinase
Contractor: Wayne State University
Money Allocated: $71,785 (FY 73) for three years

Objectives : The objective of this contract is to investigate several aspects
of biochemistry and immunology of the purified human acrosomal proteinase.
The primary interest is to ascertain whether antisera against this enzyme
can block fertilization. Secondarily the relationship of enzyme activity to

the process of semen liquefaction and to the presence of naturally occurring
enzyme inhibitors will be investigated.

Major Findings:

(1) The contractor has developed affinity chromatography methods for the
purification of acrosin.

(2) The acrosin inhibitors associated with human sperm appear to be derived
from seminal plasma as suggested by Zaneveld (1972). However, the distribution
of the various acrosin isoinhibitors in sperm is different from that in seminal
plasma. This suggests that certain of the isoinhibitors in seminal plasma
are selectively adsorbed by the spermatozoa.

(3) Individual human ejaculates have been examined for sperm acrosin activity
and acrosin inhibitors levels in seminal plasma. All ejaculates analyzed thus
far (20 ejaculates) show distinctly measurable amounts of sperm acrosin activity
in neutral sperm suspensions. Acidification of these sperm suspensions to

pH 2.7 always resulted in a large Increase in acrosin activty. The observed
amounts of acrosin inhibitor in seminal plasma indicate that this fluid con-
tains a generous excess of acrosin inhibitors.

Significance to Biomedical Research and Program of the Institute: Sperm
acrosomal proteinase facilitates ovum penetration by the spermatozoon. The
work to be carried out on this project is directly related to the published
purpose of the Contraceptive Development Branch to support research dealing
with fertilization inhibition.

Proposed Course : This 3-year contract should fulfill the stated objectives.
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NICHD ANNUAL REPORT
July 1, 1974 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title : Control of Sperm Fertilizing Capacity

Contractor : Thfe Worcester Foundation for Experimental Biology
Money Allocated : $43,425 (FY 73) ; $55,000 (FY 74)

Ob jectives : The investigator plans to 1) establish why seminal plasma vesicles
decapacitate spermatozoa, while other vesicles, such as, phosphocholine and
RBC ghost vesicles, do not exert this inhibitory effect on sperm potential for
fertilization; 2) determine the specific mechanism of action in the sperm cell
of the active agent in seminal plasma vesicles responsible for inhibiting
sperm fertilizing capacity; and 3) apply what has been learned of this physio-
logical anti-fertility mechanism to the suppression of male fertility.

Major Findings : 1) Fraction I and II vesicles were demonstrated to decapaci-
tate rabbit spermatozoa. Thus, both classes of vesicles in seminal plasma
have decapacitation activity. 2) Rabbit spermatozoa decapacitated by Fr I

and II became recapacitated when inseminated into the uterus of a doe about
5-6 hours before ovulation. Inhibition of sperm fertilizing capacity by
these vesicles is therefore reversible, 3) Fraction I and II vesicles isolated
from rabbit seminal plasma inhibited capacitation by rat spermatozoa i_n vitro .

This demonstrates that the fertilizing ability of sperm cells from mammalian
species, other than rabbit, can be hindered by these vesicles. It is suggested
decapacitation may be of wide occurrence among mammals. 4) Evidence was ob-

tained revealing capacitation is necessary for sperm penetration of the

vitelline membrane of an egg. It had been previously suggested by some workers
that capacitation was required only for penetration of the zona pellucida.
5) Erythrocyte ghost and phosphocholine vesicles did not show decapacitation
activity. 6) Elevation of Ca''~''ion levels to 150 yug/ml in suspensions of
uterine capacitated rabbit spermatozoa enhanced the fertilization rate obtained
in does following oviductal insemination. But Ca'*~'"ions did not prevent
decapacitation under the conditions investigated. 7) Disc gel electrophoresis
in the presence of sodium dodecyl sulphate revealed that both Fr I and II

vesicles have complex polypeptide constitutions (>10 bands). T\^70 prominent
bands, corresponding to one small and one large polypeptide, were present in

vesicle electropherograms . 8) An active ATPase is present in rabbit seminal
plasma is in the vesicle fractions. It has an optima near pH 8.0 and !Cj =

0.00053 M for Fr I. 9) Fraction II vesicles labelled with 125x bound to

uterine sperm cell preparations (containing leucocytes), but they did not
bind to ejaculated spermatozoa.

Significance to Biomedical Research and Program of the Institute : The study
of capacitation and decapacitation is directly related to the published purpose
of the Contraceptive Development Branch to support research of possible fer-

tilization inhibitors.
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Proposed Courste ; This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an integral part
of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30j, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Titles Role of the Epididymis in Sperm Maturation
Contractor: Pennsylvania State University
Money Allocated: $30,706 (FY 69); $58,660 (FY 70); $65,359 (FY 71);

$89,736 (FY 72); $156,685 (FY 73-2 years)

Objectives : The objective of this research is to evaluate the nature and

concentration of androgens in the sperm environment and their physiological
effects on testicular and cauda epididymal sperm.

Major Findings : It appears that the testosl crone content of bull sperm is

considerably greater than that in cauda epididymal plasma and, hence, sperm

entering the epididymis may be fully loaded with steroids. Techniques have

been perfected to strip endogenous steroids from sperm without altering their

glycolytic rate or level of ATP. It is hoped that use of stripped sperm will

enable critical evaluation of the role of steroids in modulating sperm meta-

bolism. Additional studies have shown that the method for measuring ATP turn-

over is valid for bull sperm. The rate of uptake of external 32po4 does not

limit the rate of ATP labeling. Several androgens at low concentrations

(0.16 yuM ) were found to alter sperm metabolism, but for ejaculated cells the

responses were inconsistent. Levels of adenine nucleotides in cauda epididymal

sperm are similar to those in testicular sperm until the cauda epididymal

"semen" is diluted. Upon dilution there is a sharp drop in ATP concentrations

of sperm, a rise in ADP level and transitory spikes in AMP and cyclic-AMP
levels.

Concentrations (ng/ml) of progesterone in rete testis fluid, cauda epididjrmal

plasma, and seminal plasma averaged (n=10 bulls) 0.95, 5.67 and 1.05, while

those for estrogens (17 P -estradiol and estrone) averaged 0.010, 0.014 and

0.028.

Significance to Biomedical Research and Program of tho Institute : The work
undertaken in this project is directly related to the stated published purpose

of the Contraceptive Development Branch to support studies directed towards

the development of new male contraceptives.

Proposed Course : This is a continuing contractual effort leading toward the

development of new contraceptives and is an integral part of the contraceptive
development program.
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t^ICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative \Research

Contract Title : Hormonal Control of Sperm Maturation

Contractor : Vanderbilt University
Money Allocated : $27,527 (FY 69); $37,083 (FY 70); $50,394 (FY 71);

$31,356 (FY 72); $44,735 (FY 73)

Objectives ; This contract is concerned with characterization of the androgen
receptors of the rabbit epididymis, and with application of the receptors to

evaluation of ant i- androgens and to the dtjvelopment of potential blocking agents
i.e., modified steroids which would combine irreversibly with the receptor site.

Major Findings ; The investigator has demonstrated that two androgen- binding
proteins are present in the epididymis of adult rabbits. One of these binding
proteins is produced in the testis and is confined to the caput epididymidi.
This was shown by experiments which prevented testicular fluid from entering
the epididymis (efferent duct ligation and hemi-castration) and by experiments
which reduced the production of testicular fluid (artificial cryptorchidism).
Castration studies indicated the presence of another androgen- binding protein
in the epididymis. When rabbits were castrated for various intervals, all
three segments had androgen- binding activity at a time when testicular fluid
should no longer be present.

A large-scale study has been performed in the rabbit to see if the androgen-
binding activity of epididymal cytosol correlates with testis maturation and
epididymal differentiation. These resalts indicate that little or no binding
is present in cytosols from the most immature animals, that binding appears in

all three segments of the epididymis at an intermediate stage of development,
and that binding is demonstrable only in the caput epididymis in the older

animals, comparable to the situation in the sexually mature rabbit.

The demonstration of a true epididymal receptor for androgen has been accomp-

lished by DHT binding studies performed on the epididymal cytosol of rabbits
following castration for 3 to 4 days. Bilateral castration is necessary to

reveal the presence of the epididymal receptor for androgens.

A number of anti-androgens and testosterone analogs have been studied for

competitive binding activity in the "epididymal cytosol" preparation from intact

animals, in which binding is due to ABP. Of these compounds, 5 a-methyl-B-
nortestosterone, 5 a-methyl DHT and 2-Hg Cl-17 a-me a1,6_t were effective in-

hibitors of 5a DHT binding to testicular ABP.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly related to the published purpose of the

Contraceptive Development Branch to support research directed towards develop-
ment of new, male methods of contraception.
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Proposed Course; Discontinuation.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

I

Contract Title : Hormonal Control of the Epididymis

Contractor : Bureau of Biological Research, Rutgers University
Money Allocated i $162,539 (FY 72) for two yerirs ; $32,947 (FY 74)

Objectives : The primary objective of this research is to characterize hormon-

al maintenance of rat epididymal tissue as evaluated by protein, nucleic acid,

glycogen and enzyme activity. The general direction oi this proposal involves

an attempt to evaluate the effects of selected steroids on certain aspects of

the biochemical composition Df the rat epididymal caput and cauda, a study of

the action of two androgen antagonists on epididymal biochemical compounds,

and on fertilizing capacity of spermatozoa.

Major Findings : Following gonadectomy, total protein, cell numbers and cell

size decline in caput and cauda epididymis, as well as glycogen and glucose-

6-phosphate dehydrogenase activity. Aminotransferase activity, on the other

hand, increased 1007o. Testosterone, dihydrotes tosterone, and dehydroepi-

androsterone treatments provided incomplete maintenance to about SOTL of normal.

In general the androgens maintained tissue glycogen concentration and glucose-

6-phosphate dehydrogenase activity. Estradiol effects mimicked the castrated

rat.

Steroid combinations (androgen + estradiol) gave little evidence of an epi-

didymal response which differed from that of the androgen alone as to protein,

nucleic acids, and enzymes.

Epididymal responses were examined in adult male rats castrated for 30 days,

a time when sperm and steroid binding protein have disappeared. Testosterone

and dlhydrotestosterone at 5 mg/kg restored seminal vesicle and prostate

weight, but not epididymal. Nevertheless, the epididymal response was only

moderately less than that gained by immediate treatment indicating a good

response in the absence of the testis androgen binding protein. Little

corrective effect was noted relative to the elevated transaminase enzyme

activity.

Epididymal response to cyproterone acetate and to Schering #13521 was tested.

Compositional changes were modest.

Significance to Biomedical Research and Program of the Institute : The study

of epididymal function is one of the stated goals of the contraceptive devel-

opment program.

Proposed Course : Discontinuation. The stated objectives of the contract will

be fulfilled after this contract year.
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NICHD ANNUAL REPORT
!july 1, 1973 through June 30, 1974
Contraceptive Development Branch

;

Contract and Collaborative Research

Contract Title: Androgen Receptors in the Testis
Contractor: The University of Texas Medical Center
Money Allocated: $96,706 (FY 73 for 2 years)

Objectives : The investigator proposes the following studies:

1) Demonstration of the presence of androgen receptors in the testis.

2) Localization of the receptors.
3) Characterization of the androgen receptors and study of the

relationship betwfeen soluble and nuclear receptors.
4) Study the influence of FSH and testosterone on testicular

concentrations of androgen binding protein.

Major Findings : The investigator has established that there is a specific
testicular androgen binding protein (ABP), which is secreted from the seminif-
erous tubular epithelium into the testicular fluid and then passes to the
epididymis. The binding protein has the highest affinity for testosterone
and dihydrotestosterone. It differs from the more elassical steroid "receptor"
proteins in that, although of high affinity, it has a very rapid dissociation
rate constant. In this respect, it is similar to the progesterone receptor in
rat uterus and the estrogen receptor in chick oviduct.

After hypophysectomy , the testicular level of the high affinity component
rapidly declines. FSH administration immediately following hypox considerably
slowed the decline. Daily testosterone treatment immediately following
hypox resulted in maintenance of the androgen binding protein concentration.
In cryptorchidism, the level per testis is not elevated compared to normal
animals, but the concentration per mg protein is double that from normal
testes. This information tends to rule out advanced germinal cells as the
source of the binding protein and is consistent with the concept that Sertoli
cells are perhaps the source.

Significance to Biomedical Research and Program of the Instltu te : An under-
standing of the cellular sites of binding and the nature of the interaction
between androgens and specific receptor molecules will allow for a more
rational assessment of androgens and anti-androgens as male contraceptive
agents and is related to the stated goals of the program.

Proposed Course : This is expected to be a continuing contractual effort
leading to the development of new contraceptives and is an integral part
of the contraceptive development program.

1
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Morphological and Experimental Studies on Spermatogenesis,
Sperm Maturation, and Means of Inducing Reversible
Infertility in the Male

Contractor: Harvard Medical School
Money Allocated: $66,656 (FY 69), $59,944 (FY 70), $68,151 (FY 71)

$71,702 (FY 72), $60,000 (FY 73), $60,000 (FY 74)

Objectives; This research is centered upon the use of modern, high quality
ultrastructural techniques to investigate key issues of testicular and sper-
matozoal morphology function. One project deals with topics in spermatogen-
esis. The investigators are studying the significance of the chromatoid body
and aggregates of spertoatocytes within the seminiferous tubules, electron
microscope radiographic studies of RNA and protein synthesis in spermatocytes
and spermatids and, by the use of mitotic blocking agents, interfering with
specific developmental events in spermiogenesis in order to learn more about
the function of micro-organelles found in germinal cells. The investigators
are likewise assessing the influence of androgens on epididymal function.

Major Findings:

1. Ligation of ductuli efferentes is followed by a decrease in height of the

epithelium and an even more striking decrease in overall diameter of the

initial segment of the ductus epididymis. EM show a persistence of those

cellular activities and organelles associated with absorptive function of

the epididymis but there is a marked depression of the sparsely granulated

endoplasmic reticulum. The results suggest that the initial segment is

highly dependent on androgens coming via ABP.

Local application of androgens or antiandrogens was without effect on epididy-

mal function.

2. The contractor has re-examined the blood-testis barrier in experiments

involving long-term (4 hrs) infusion of various tracers. Efforts to open

the barrier through infusion of hypertonic lithium chloride or urea solutions

were not successful. Although some detachment of spermatogonia was observed,

the junctional complexes between Sertoli cells remained intact.

3. Utilizing techniques worked out for separation of cells from the gastric

mucosa the investigators were able to obtain enriched fractions of sperma-

tocytes and of spermatids prior to elongation.

4. Examination of Sertoli cells from a variety of pathological states suggests

that they are not as injury-resistant as has been previously postulated.

The accumulation of watery vacuoles seems to be a nonspecific response of

Sertoli cells to a variety of insults.

DB-89



Significance to Biomedi cal Resc'lrcli and Protj;r;nii oT tlic Inntltutp: Si.iuHoH

of these toplbs are deemed highly rclfv/uil to ttie pnriioMen of tJie <•<)»( rfic^t)- M
tiVe developmfent programs

Proposed Course ; This is a continuing contractual effort leading toward the 1
development of new cdntrficeptives and is an integral part of the contracep-
tive development program.

I
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Contraceptive Development lirancli

Contract and Collaborative Research

Contract Title: Metabolism of Sperm Nuclear Proteins During Spermiogenesis
Contractor: Harvard Medical School

Money Allocated: $42,835 (FY 73)

Objectives : The nuclear protamine, rich in cysteine residues, undergoes
oxidation of free sulfhydryl groups to form interraolecular disulfide bridges

thus becoming a cdmplex kteratinoid network stabilizing the genome. The

initial phase of disulfide bond formation is proposed to occur during nuclear

condensation of the spermatid and is followed by a more gradual transition

during maturation of the spermatozoa in the epididymus.

The objective of this proposal is to verify, by amino acid analysis, that

mouse and rabbit sperm nuclear protamine are rich in cysteine residues.

With this basic informal Ibn jin intensive biochemical study will be undertaken

on the formation of protamine disulfide bonds which is suggested to occur

during epididymal maturation of spermatozoa and a function of the epididymal

environment

.

A further study is planned to test the validity of the hypothesis that initial

condensation of the spermatid chromatin is induced by formation of disulfide

bonds at the carboxy- terminal and amino- terminal cysteine residues of the

protamine molecule. Thus, progressive formation of additional disulfide

bonds induced during epididymal maturation of the sperm occurs primarily

between internal cysteine residues.

Major Findings : Protamine (s) were isolated from mouse spermatozoa recovered

from the caput/corpus epididymis, cauda epididymis, and vas deferens. The

basic proteins extracted from epididymal and mature spermatozoa comigrated as

single bands when subjected to urea-polyacrylamide gel electrophoresis, thus

confirming the presence of protamine in immature spermatozoa. Amino acid

analyses of protamine preparations demonstrated that the principal •Jmino acids

were arginine (47.2%), histidine (12. 2Z), serine (12.21), and Cysteine (9.8%).

When examined by polyacrylamlde gel electrophoresis, the aminoethylated prota-

mine exhibited two distinct bands, both having elec trophoretic mobilities

greater than the original non-aminoethylated protein.

The protamine of rabbit sperm was also extracted and purified. Both the non-

aminoethylated and aminoethylated protamine gave a single protein band when

subjected to urea-polyacrylamide gel electrophoresis. The amino acid analyses

of rabbit protamine revealed that the principal amino acids were arginine

(54.4%), cysteine (12.7%), and serine (6.2%). In contrast to mouse protamine(s)

rabbit protamine was virtually devoid of histidine and appears to be similar

to protamines isolated from sperm of the bull, ram, boar, and stallion.

Significance to Biomedical Research and Program of the Institute : A study

of protamines and their chemical modification during spermatogenesis and

DB-91



epididymal maturation of spermatozoa coil Id provide huMlc in rntnwi ioti required

to elucldnle mechanism of arllon of potential ant i Mpermal onen Ic a^eul h and Is d

related to tlic stated goals of tlu! program.

Proposed Course : Discontinuation. The study will be supported on a Program

Project Grant.
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NICHD ANNUAL REPORT

July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Ultrastructural and Electron Cytochemical Studies of

Maramalian Spermiogenesis
Contractor: The University of Texas

Money Allocated: $35,875 (FY 69); $58,230 (FY 70); $64,282 (FY 71);
$82,127 (FY 72); $88,533 (FY 73)

Objectives : The research project involves studies of 1) the formation of the

manchette in the spermatids during spermiogenesis, by electron microscopy and

cytochemistry at the electron microscopic level (ATPase, succinic dehydro-

genase, alkaline and acid phosphatases, thiamine phosphatase, aryl sulfatase

and B-glucuronidase; 2) the inhibition of microtubule formation in the man-

chette (colchicine, cold shock, inhibitors of protein and RNA synthesis;

3) the ultrastructure and cytochemistry of seminal vesicles, bulbourethral

gland and prostate.

Major Findings : 1) Chronic, daily injections of Colcemid at sub-toxic doses

leads to sterility in male Chinese hamsters within 35 days. The absence of

damage to the seminiferous tubules when equivalent doses of lumi-colcemid are

administered suggests that loss of germinal cells in the seminiferous tubules

after Colcemid injections is due to disruption of microtubules in the Sertoli

cytoplasm leading to loss of Sertoli-germ cell contact. 2) Cytochalasin B

interferes with a number of cellular processes including microfibrils involved

in cell contractibility. Studies with the drug suggest the microfibrils are

inhibited leading to multi-nucleated spermatids with multiple acrosomes. This

is apparently brought about by disruption of intercellular bridges between

spermatids which are maintained by marginal bands of microfibrils iaround the

bridges. 3) Light and electron microscopic studies of the cytochemical char-

acteristics of the Sertoli cells indicate Sertoli cells play a role in main-

taining the blood- testis barrier. 4) Studies of the f ibrogranular complex,

which appears to originate from dense granules in ductuli efferentis of 3-day

old Chinese hamsters at the stage when the lumen of the duct begins to appear,

indicate that it may be the source of ciliogenesis

.

Significance to Biomedical Research and Program of the Institute : The work

undertaken in this project is directly related to the published purposes of

the Contraceptive Development Branch regarding the development of new male

methods of contraception.

Proposed Course : Discontinuation. Majority of the stated objectives have

been achieved.
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NICto ANNUAL REPORT j
July 1, 1973 through June 30, 1974

"

Contraceptive Development Branch *

Contract and Collaborative Rfesearch

Contract Title: Ultrastructural Changes In the Sertoli Cells in Rats
under Various Hormonal Conditions

Contractor: University of Texas Medical School, Houston
Money Allocated: $126,804 (FY 72) for three years

Objectives : The objective and scope of the present study is to conduct a

detailed investigation of the ultrastructurc of mature and developing Sertoli
cells of rats under various experimental conditions. Specific emphasis will
be placed on the possible hormonal interaction which may be operative in
Sertoli cells. _In Vivo and _in vitro studies will be made of testes from
developing and adult animals deprived of gonadotropic hormones, replaced
with gonadotropins or sex hormones.

Major Findings ;

1) The effects of estrogen treatment and of hypophysectomy on the blood-
testis barrier in rats were examined with the electron tracers lanthanum
hydroxide and horseradish peroxidase. In those animals treated with
estrogen for 12, 20, 30 and 40 days and in those hypophysectomized
for 10, 20, or 30 days, no effect of treatment was observed on the
specialized Sertoli cell junction, and the blood-testis barrier re-
mained intact.

2) Ultrastructural alterations of the peritubular connective tissue
associated with the seminiferous tubules of the rat was examined in
animals hypophysectomized 20, 30, and 40 days or treated with
estrogen benzoate for 20 or 30 days. By the twentieth day following
hypophysectomy, profiles of the noncellular components contained
within the peritubular connective tissue appear as undulating bands.
The basal lamina in the 20-day post-hypophysectomized rats form
folds which indent into the cytoplasm of germinal epithelial cells.

The end- to- end junctions associated with the thin lateral edges of the

myoid cells are maintained in their contiguous positions. In con-
trast, the 30- and 40-day post-hypophysectomized animals have a more
highly disrupted peritubular connective tissue. Estrogen benzoate
treatments produced ultrastructural alterations in the peritubular
connective tissue similar to the results observed in hypophysectomized
animals. In addition, some of the myoid cells in the estrogen-
treated rats contained bizarre shaped nuclei not observed in hypophy-
sectomized animals.

Significance to Biomedical Research and Program of the Institute ; Understanding
of the regulatory function of the Sertoli cells may suggest approaches to

interference with seminiferous tubule function. The study is clearly

relevant to the goals of the program.
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Proposed Course ; This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an integral
part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Dynamics of Spermatogenesis: Quantitative Morphological
and Physiological Characterization of Isolated Meiotic
Cells.

Contractor: The Johns Hopkins University
Money Allocated: $84,236 (FY 73 for 2 years)

Objectives ; This is a proposal to isolate, separate, and characterize
meiotic germ cells in rat testes using the Ig sedimentation system. Uptake
and retention of radioactive steroids (particularly HT) by various types
of meiotic cells which have been isolated by gradient analysis will be

studied. Further, efforts will be made to maintain isolated meiotic cells
in tissue culture and to determine if differentiation of these cells occurs.

Major Findings ; The major emphasis during the first six months of this

study has been directed at; (1) isolating and identifying the cells
liberated from testis, (2) developing the unit gravity sedimentation technique
for the separation of the different early germinal cell stages, and (3)
validating the identification of certain cell types which are separated by

the unit gravity sedimentation.

Classification of germinal cell stage was made on the basis of cytological
characteristics following Giemsa staining. Initially dissociation of cells
from teased tubules in a trypsinizing flash was accomplished with 5 mM EDTA
in calcium and magnesium free phosphate buffered saline. Although this
procedure liberated individual cells, it resulted in a considerable amount
of inviable cells. A higher number of cells and a higher percentage of
viable cells were recovered when the testes were dissociated with trypsin.
However, only a small number and percentage of spermatogonia were identified
when the cell preparations were stained with Giemsa and the different germinal
cells present in the preparations counted. Similar results were observed in
testes dissociated from animals ranging in ages from 10-25 days. Preparations
of germinal cells liberated with EDTA, in contrast, contained a large per-
centage of viable spermatogonia. However, if spermatogonial cells were
dissociated with EDTA and exposed to Trypsin solution, a high incidence of
spermatogonial destruction resulted. This result suggests that the spema-
togonial cells are exceptionally sensitive to Trypsin and probably are
destroyed subsequent to their being liberated from the tubules. These two
methods of dissociation, therefore, have particular advantages for studying
the isolating of certain types of germinal cells. In general, however, the
Trypsin treatment appears to be more gentle and complete for dissociating
and intratubular cells of the testis.

The gradient analyses of the dissociated testes of 20 day old rats clearly
demonstrated that cells at different stage of meiosis sediment at different
positions in the BSA gradient and are considerably enriched over the concen-
tration of these cells in the starting preparations. Preleptotene sperm- '
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atocytes and spermatogonia were localized at the top of the grskdient and the

larger pachytene cells were localized at the bottom. To further validate
the relationship between cell type and position in the gradient, testes of
various aged rats (10-25 days of age) wete dissociated, submitted to unit
gravity sedimentation, the different cell types in the fractions were
analyzed following Giemsa staining. The results indicated that with increasing
age new populations of cells with a larger size are liberated from the testes.

In many cases, highly purified meiotic cells (spermatogonia, resting sperma-
tocytes) were obtained frOm dissociated testes of the young rats without
being submitted to unit gravity sedimentation.

Due to the presence of many more cell types in the adult, testes isolation
of any class of premeiotic germinal cells from the adult testes was much less

efficient than when cells were removed from the immature rat testes.

Significance to Biomedical Research and Program of the Institute ; The exper-

imental approach to studying spermatogenesis presented has considerable
implication for the development of fertility control methods in the male,
which is directly responsive to the stated goals of the program.

Proposed Course ; This is expected to be a continuing contractual effort
leading to development of new contraceptives. It is an integral part of

the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Cohtract Title: Ultrastructural and Immunological Investigation of
Spermatogenesis, Sperm Transport, and Fertilization in
the Mammal

Contractor: University of Miami
Money Allocated: $92,300 (FY 70), $58,275 (FY 71), $78,025 (FY 72)

$59,438 (FY 73)

Objectives : The objeSctive of tliis research project is to study the effects
of antibodies on spermatozoa in the female tract of maiiimais, using bivalent
and univalent fragments of guinea pig and goat anil -rabbit semen antibody.

The investigators will examine the fertilizing capacity and transport of
antibody-pretreated spermatozoa following intrauterine artificial insemina-
tion, in an attempt to establish whether antibodies can inhibit spermatozoan
passage from the uterus through the tubes to the site of fertilization. In
addition, intratubal and/or _in vitro insemination experiments with univalent
and bivalent antibody treatment inhibits capacitation and whether antibody
can inhibit the fertilizing capacity of capacitated sperm. Anti-sperm
antibody inhibition of sperm head enzymes thought to be responsible for ovum
penetration will be tested by preparing extracts of these enzymes and
examining their activity on appropriate substrates in the presence of univalent
and bivalent antibodies.

Major Findings : Testing for an antifertility effect of immunization with
purified rabbit sperm hyaluronidase has been undertaken. Female rabbits
were injected with purified hyaluronidase in Freund's adjuvant emulsion
and later artificially Inseminated. Sera were subsequently examined for
rabbit sperm hyaluronidase inhibiting action and precipitating (immuno-
diffusion) action with rabbit sperm hyaluronidase. Control animals gave
697o fertilization versus 287o fertilization in the Immunized group. No
hyaluronidase antibody was detected in sera of the control. However, sera
of all but one of the immunized rabbits inhibited rabbit sperm hyaluronidase
activity. Interestingly, only two of the sera were strongly active and only
these produced precipitin bands in immunodiffusion. No obvious correlation
between circulating antibody titers and fertility among the individual rabbits
was apparent. This suggests that circulating antibodies may not be directly
responsible for such infertility as may be present. One alternative ex-
planation would be inhibition through a cellular immune system, e.g. , immune
lymphocyte- sperm interaction, possibly resulting in release of spermatotoxins-

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support studies which utilize
immunological techniques to study reporductive processes.

Proposed Course ; Discontinuation.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Androgen Polydimethyl-siloxane Implants: Metabolic
Fate of Testosterone and Contraceptive Efficacy of
Different Androgens.

Contractor: The Johns Hopkins University
Money Allocated: $64,256 (FY 73)

Objectives ; The investigator proposes to study the effect of testosterone
released by PDS implants in different amounts on spermatogenesis, testosterone
production rates, plasma testosterone and ICSII concentrations, and accessory
sex organ size and morphology in monkeys. The objective is to compare the

efficacy of PDS testosterone implants to create azoospermia with elevating
plasma testosterone and causing accessory sex organ hypertrophy.

Major Findings : Thirty-six adult male rhesus monkeys were assigned to one

of six treatment groups receiving 0, 9.4, 16, 34, 67, or 150 p testosterone
(T)/lb body weight/day via polydimethylsiloxane (PDS) implants. Paired
testes weight, sperm/g testis, sperm/paired testes, and sperm/g epididymis
showed a biphasic response to increasing testosterone therapy. Sperm/paired
testes and sperm/g cauda epididymis was reduced 6 fold in rhesus receiving
34 ug T/lb/day. None of the rhesus was azoospermic. Additionally, both
prostate and seminal vesicle weight were increased in animals receiving the

predicted contraceptive dose of testosterone (34 ug T/lb/day), Although
incomplete, these results suggest that testosterone does not depress pituitary
gonadotrophin secretion as effectively in male rhesus as in rabbits. Pro-

vided this is true, it suggests that endogenous testosterone secretion is

not suppressed as completely as in rabbits. Therefore, plasma testosterone
and consequently accessory sex organ size might be clt valed due to the additive
effect of testosterone emanating from both the PDS implants and from the

steroid secreting elements of the testis. Measurement of plasma LH and

testosterone concentration, yet to be completed, will verify or refute this

hypothesis.

Significance to Biomedical Research and Program of the Institute : Development
of new techniques for the control of fertility in male is one of the stated
goals of the program.

Proposed Course : Discontinuation. The stated objectives of the contract
will be fulfilled after this contract year.
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NICUD ANNUAL REPORT
July 1, 1973 through June 30, 197A
Contraceptive Development Branch

Contract and Collaborative ResebrcH

Contract Title: Fine Structure and Function of the Accessory Glands of
the Male Reproductive Tract.

Contractor: tiniv'ersity of Virginia
Money Allocated: $12,985 (FY 69), $12,750 (FY 70), $18,266 (FY 71),

$25,851 (FY 72), $83,685 (FY 73 for 3 years)

Objectives : This study of the fine structure and function of the male
accessory organs is being carried out principally in rats, with particular
attention being paid to (1) effects of vasectomy, both proximal and distal,
to the point of ligation of the vas; and (2) changes which take place in the
Wolffian ducts of rat fetuses, before, during, and after onset of androgen
secretion (at daily intervals from day 14 until birth). Electron microscopy,
and electron microscope radioautography are being used to follow the fate
of radio-labeled precursor substances in a study of the secretory activity
of the accessory glands.

Major Findings :

1) Radioautography : Studies by light and electron microscope radio-
autography of protein secretion in the prostate and seminal vesicle
of the rat have been concluded. Secretory proteins are synthesized
in the rough endoplasmic reticulum transported to the Golgi apparatus
and secretory vacuoles, and released to the lumen from the apical
ends of the cells. In the seminal vesicle, transport occurs very
rapidly, exceeding the rate in the prostate and many other glands.

2) Vasectomy in the rabbit ; Rabbits have been studied at intervals up
to six months after vasectomy. The epididymis and vas deferens
proximal to the point of ligation underwent progressive distention.
Leakage of sperm from the duct system was not detected in most
animals. The epithelium of the cauda epididymidis was altered. Many
cytoplasmic processes projected from the apical ends of the cells,
and increased numbers of vacuoles, lysosomes, and profiles of the
smooth endoplasmic reticulum were observed. These changes suggest
increased absorptive activity by the epithelium of the cauda epididymidi..

3) Effects of cyproterone acetate : Experiments involving the treatment
of male rats with 10 mg per day of cyproterone acetate are in progress.
After two weeks of treatment, the weight of the epididymis, prostate,
and seminal vesicle was greatly reduced, but, interestingly, the
histology and cytology of the organs were not yet altered significantly.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly related to the published purposes
of the Contraceptive Development Branch.
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Proposed Course; This iS a continuing contractual effort leading toWard
the development of new contraceptives and is an integral part of the
contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Cbnttact and Collaborative Research

Contract Title: Study of Mammalian Spermatozoa
Contractor: University of Houston
Motley Allocated: $14,451 (FY 69), $15,347 (FY 70), $15,347 (FY 71),

$20,047 (FY 73)

Objectives : The objective of the project is to study the subacrosonal region
of the mammalian spermatozoon with consideration of that region as a possible
target for the development of new contraceptive agents or techniques. The
investigator will attempt to develop a reliable technique for selective
extraction of subacrosomal material from spermatozoa and to characterize the

material biologically, immunologically and biochemically.

Major Findings : Several fractionation procedures have been explored to recover
clean sperm heads free of acrosomes and tails and the detachment and recovery
of the hair-like "perforatorium" from clean heads of hamster sperm. Trypsin
treatment of hamster sperm as a means of cleaving heads from tails has pro-
vided dramatic results. This treatment not only disrupts the acrosomes,
but also fractures whole tails from sperm, thereby simplifying subsequent
separation. Clean head fractions are obtained in a cesium chloride gradient
at low centrifugal speeds.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purposes of
the Contraceptive Development Branch to support research on potential areas
of male contraception.

Proposed Course : Discontinuation. The study is not providing unequivocal
data.
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Contract Title:

Contractor:
Money Allocated:

NICIIIJ ANNIIAI, KI';i'()K'r

July I, 19/1 tliriiiiKli .liiiu> U). l')//.

Contraceptive. l)i'vt< lopiiu'nt Brantli

Contract and Collahorative Research

Immunologic Localization of Prostaglandins in the

Reproductive Tract of Rabbit
Yale University School of Medicine
$39,850 (FY 72) $14,186 (FY 73)

Objectives: The objective of this research is to study the localization of

prostaglandins in the uterus, oviduct and on sperm during the capacitation

process. Antibodies to prostaglandins will be coupled with peroxidase in-

cubated with the respective tissues and subsequently reacted with diamin-

obenzidine. The last reaction produces electron dense material which can

be subsequently studied with EM. The localization studies may provide an

answer for the site of action or synthesis of prostaglandins at the cellular

level.

Major Findings : Methods were developed for identifying the reaction products

between prostaglandins and their antibodies. The methodology was applicable

for the demonstration of PC's on sperm heads and flagella, but could not be

applied to such PG-rich tissue as seminal vesicles.

Significance to Biomedical Research and Program of the Institute : The pro-

jected study on the localization of prostaglandins is directly related to

the stated interests of the Contraceptive Development Branch in this group

of substances.

Proposed Course ; Discontinuance.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Formatiori of Dihydrotestosterone in Male Sex Organs
and Transport of Steroid Androgens from the Testis to
the Epididymis

Contractor: University of Trondheim
Money Allocated: $95,860 (FY 74) for two years

Objectives : The contractor will conduct studies dealing with the formation
and transformation of testicular androgens and their transport to the epididy-
mis. He will ascertain the presence of specific binders for the androgens
in different testicular compartments. He will likewise study the testicular
enzyme system responsible for converting testosterone to dihydrotesterone.

Significance to Biomedical Research and Program of the Institute : This project
is directly relevant to the contraceptive program since epididymal physiology
has been identified as a particularly important topic for the exploration
of contraceptive approaches.

Proposed Course ; This is expected to be a continuing contractual effort lead-
ing to the development of new contraceptive technology.
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NICHD ANNUAL REPORT
July 1, L973 through July 30, 1974
Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Assay of Progesterone Receptor Activity in the Guinea
Pig Uterus

Contractor: Milton S. Hershey Medical Center
Money Allocated: $20,694 (FY 71), $23,544 (FY 72), $83,519 (FY 73, for

two years) $11,130 (FY 74)

Objectives ; The biological action of progesterone on the uterus may be

initiated by the interaction of this steroid with a specific intracellular
receptor protein. In the uterus of the castrate estrogen treated guinea pig

specific cytoplasmic receptors for progestins have been identified. The

purpose of this study will be to characterize these receptors in order to de-

termine the best technique for measuring their binding capacities. A rapid

assay technique will be developed for uterine cytosol protein binding
activity. This assay will then be used to search for agents which both block

progesterone binding to the cytosol receptor and which have relatively little

progestational activjty. From experience with other steroid receptor systems,

it is anticipated that these agents will be antiprogcstational and may there-

fore be useful as contraceptive agents.

Major Findings : The nuclear binding component can be physically distinguished
from that in the cytosol. Studies indicate that both dialysis and 0.4M KCl

markedly increase the half-life of the cytosol receptor. Dialysis does not

influence the half-life of the nuclear binding component. High ionic

strength buffers decrease the sedimentation of both the cytoplasmic and

nuclear receptors.

Nuclear receptor binding of a number of biologically active progestins was

very similar to cytoplasmic binding. The 17-acetoxy progestins bound poorly

to both receptors. Thus, the difference in the relative binding and biological

activities cannot be explained by a difference in the nuclear receptor protein.

Significance to Biomedical Research and Program of the Institute ; The work

undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to support studies on the binding

characteristics of steroid receptor systems.

Proposed Course ; This is expected to be a continuing contractual effort

leading toward the development of new contraceptives and is an integral

part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Studies on Steroid Hormone Receptors and their Role in

Reproductive Biology
Contractor: Mayo Clinic
Money Allocated: $111,121 (FY 73) for 2 years

Objectives : The objectives of this research project are as follows: (1)

purify and study the binding properties of the estrogen and progesterone
receptors from cow uteri, (2) investigate the interaction between receptor
proteins and the DNA and chromatin; (3) investigate the interaction among
estrogens and progestins and their competitive binding to their respective
receptors.

Major Findings : (I) Efforts are under way to purify the progesterone re-

ceptor from cow uteri. As with other steroid receptors, the instability of
the binding protein is a problem. Glycerol and CaCl2 have a stabilizing
effect on the receptor protein. The binding of progesterone in cytosol
preparations from cow uteri was found to be comparable to previous observa-
tions on hamster and human uteri. The majority of bound progesterone
sediments on sucrose gradients as a 7S complex. The binding component is

highly specific for progesterone as determined by competitive . binding
analysis. (2) A number of synthetic and naturally-occurring steroids
were studied for competitive binding to two progesterone receptors, one in
chick oviduct and another in human uterus. The results show a good correlation
of relative (to progesterone) binding affinity with progestational activity
as measured by subcutaneous Clauberg assay. Ildlr Ethynyltestosterone and
closely related compounds compete very well in binding to both receptors;
19-nor derivatives show oramatic enhancement of binding affinity to the human
receptor. Of the substituted progesterones tested, 21-fluoro- and 6o^fluoro^
progesterone competed best with progesterone for binding to both receptors.
17CK'-Acetoxyprogesterone and the substituted 17o(-acetoxyprogesterones tested
were fairly good competitors for the human receptor but did not compete at
all for the chick.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support studies of the steroid bind-
ing substances in reproductive tract tissues.

Proposed bourse ; This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an integral part
of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: The Study of Progesterone-Binding Proteins as a Tool for
the Detection of Progesterone Antagonists and A-gonists

Contractor: Institute of Medical Research of the Toledo Hospital
Money Allocated: $74,675 (FY 72), $89,353 (FY 73), $93,480 (FY 74)

Objectives : The purpose of this project is to prepare, isolate, purify and
characterize a standard cell-free fraction containing receptor proteins from
the uteri of rats, rabbits and guinea pigs incubated with ^H-progesterone
and from fresh untreated uteri in order to develop a rapid screening system
for the detection of progesterone antagonists and agonists.

Major Findings : The contractor has developed systems of buffers and electro-
lytes which optimize the extraction and stabilization of the 7S progesterone
receptor complex from uterine homogenates in a form suitable for column
chromatography. Results suggest that there are at least 3 major configura-
tions which the receptor can take. These have sedimentation coefficients
of 4. 5-5. OS, 5. 5-6. OS, 6.5-7S. The sedimentation coefficient derived in an
analytical sucrose density gradient analysis is dependent upon the presence
of electrolytes and the concentrations of both the receptor and the ligand.
Limited data indicate that the cytoplasmic estrogen receptor system behaves
similarly.

For molecular sieving, Dextran appears to be the gel of choice. Dilution
of the receptor solution upon chromatography presents problems by reducing
the yield, but methods were developed for concentrating solutions utilizing
hollow fiber technology.

These studies have pointed the way to the development of a procedure for the
large scale preparation of 7S receptor (hopefully ligand-free) from the
guinea pig uterus. The guinea pig appears to be the species of choice due to
receptor stability and tninimal glucorticoid binding.

Studies on the 7S "*">" 4S conversion with high ionic strength solutions and
upon chromatography indicate that there may be an aggregation process in the
formation of the 7S complex. However, there are no data which can rule out
conformational changes. Reformation of the 7S complex from high ionic
strength solution may be used as an assay for nonsteroid binding components
of the 7S receptor if these exist.

During pregnancy, the configuration of the receptor seems to change, for
very little 7S binding is detectable. Limited data indicate that the 4.5S
pregnancy binder is similar to proteins found in plasma. It appears that part
or all of the 7S receptor complex may be missing during pregnancy.

DB-107



significance to Biomedical Research and Program of the Institute ; The work

undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to support studies of progesterone

binding substances in the uterus.

Proposed Course ; This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.

i

i
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Estrogen-Receptor Substances of Oviduct Tissue
Contractor: University of Chicago
Money Allocated: $45,413 (FY 69), $29,815 (FY 70), $31,944 (FY 71),

$36,265 (FY 72), $108,423 (FY 73 for two years)

Objectives : The investigators are studying the molecular mechanism of
estrogen activity in oviduct tissue by biochemical and autoradiographic
determination of the presence, intracellular localization, and chemical
nature of specific "estrogen receptor" proteins.

Major Findings ; Quantities of the purified estrogen receptor have been
prepared. Efforts are underway to produce antisera against the receptor
and to investigate their biological action.

Significance to Biomedical Research and program of the Institute : This
particular study is an important step in understanding hormone and possibly
anti-hormone action at the cellular level and is directly relevant to the

purposes of the Contraceptive Development Program.

Proposed Course : This is a continuing contractual effort leading toward
the development of new contraceptives and is an integral part of the contra-
ceptive development program.
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NICHr' ANNUAL REPORT
July 1, 1973 Ithrough June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: A Model for Studying Inhibition of LH Action on the

Corpus Luteum
Contractor: Mayo Clinic and Mayo Foundation
Money Allocated: $36,924 (FY 71), $68,620 (FY 72), $59,740 (FY 74) for

two years

Objectives: A model system has been developed for studying the interaction
of human luteinizing hormone (^^) with cells of the corpus luteum using slices
of pseudopregnant rat ovaries. The object of this contract is to further

validate this model, to define the structural requirements of the LH molecule,
to define the requirements of the luteal cell for this interaction, and to

seek inhibitors of this interaction. If such inhibitors are found, they may
be highly specific abortifacients or contraceptives.

Major Findings :

(1) The LH-HCG receptor has been isolated from rat corpora luteal tissue. The

purified receptor retains binding activity and specificity, but has a lower

dissociation constant than the particulate receptor. The purified receptor

appears homogeneous on disc gel electrophoresis and gives a single precipitin

arc on immunodiffusion using three antisera raised in goats and rabbits.

Antisera have been demonstrated to block LH binding to receptor both in vivo

and in vitro .

(2) Use of the antisera to the receptors in immunodiffusion tests with Triton-
X-100 extracts of rat liver, spleen and kidney Indicated the presence in these

nontarget tissues of material that gave an imTnunolORlc reaction of identity.

(3) Antibodies to HCG and HOG'i^ are noncompetitive inhibitors of HCG binding

to the receptor. Anti-HCGa inhibits binding but the kinetics are neither com-

petitive nor noncompetitive

Significance to Biomedical Research and Program of the Institute: The work

undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to support research in the relationship

between LH and the function of the corpus luteum.

Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new contraceptives and is an integral parr,

of the contraceptive development program.
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Contract Title:

Contractor:
Money Allocated:

NICHD ANNUM, REPORT
July I'i 1973 tliroiigh Juno 30, 197/4

Coiitrncept Ive Duvclopmcnt Branrh
Contract and Col Jnborntlve RoHourch

Biochemistry and Mechanism of Action of Human
Gonadotropins
Cornell University Medical College
$58,736, (FY 72), $45,377 (FY 74)

Objectives : The objectives of this project are: (1) to isolate and character-

ize the gonadotropin binding material from the subcellular tractions of the

gonads and (2) to study the interaction of gonadotropins (LH and FSH) with

the binding material.

Major Findings : The gonadotropin receptor from bovine corpora lutea can

be utlized as a reliable and sensitive radioreceptor assay for hCG. Through

the utilization of this assay, it has been demonstrated that in the pre-

Implantation rabbit blastocyst fluid there is a substance with binding

characteristics similar to hCG or LH. The nature of this substance is being

explored.

Significanace to Biomedical Research and Programs of the Institute: Study

of gonadotropin receptors may lead in the future to the understanding of the

mechanism of action of gonadotropins and formulation of new contraceptive

technology. As such it is directy related to the published purpose of CDB.

Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new contraceptives and is an integral part

of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Steroid Hormone Binding in Reproductive Organs
Contractor: Yale University
Money Allocated: $39,141 (FY 70), $58,500 (FY 71), $67,692 (FY 72)

$34,549 (FY 73)

Objectives : The objective of this research project is to study various
aspects of the interaction of contraceptive drugs and potential contraceptive
agents with steroid binding molecules in organs concerned with reproduction.
The investigator will continue studies directed towards in vitro comparisons
of estrogen binding molecules from the rat uterus, vagina, anterior pituitary,
and hypothalamus. The affinity of estradiol for binding to macromolecules
from the supernatant fraction of these organs will be determined after in
vitro incubation, and various drugs will be examined for their ability to
compete with tritiated estradiol for macromolecular binding. To facilitate
these studies, the investigator will attempt to develop a gentle and rapid
purification procedure for estrogen binding macromolecules utilizing as the
separating medium, estradiol reversibly linked to a standard chromatographic
resin.

Major Findings : Recent studies indicate that the liver has high affinity
estrogen binding macromolecules. The liver estrogen binders are absent in
immature animals. Presence of these binders may help to explain the known
effects of estrogens on the liver.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch to support studies of the steroid bind-
ing mechanism in reproductive and central nervous system tissues.

Proposed Course: Discontinued. Study of liver estrogen binders is the re-
sponsibility of another Branch.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Impeding Estrogens as Contraceptives - Mechanism of Action
Contractor: Boston University School of Medicine
Money Allocated: $56,572 (FY 73)

Objective

a

: The hypothesis that contraceptive agents can be developed, which
by competing for cytoplasmic estradiol receptor, interfere with endometrial
development, has been, at least in part, proven. It is proposed that more
conclusive evidence for the mechariism of contraceptive action of impeding
estrogens be obtained by investigating a series of trihydroxylated epimeric
estrenes. Preliminary evidence supports the postulate that anti-conceptive
activity and estrogenicity are not necessarily parallel effects, and that a

more significant relationship exists between anti-conception and the ability
to interfere with estradiol binding in the uterine cells.

Ma1or Findings : Cytosol association and dissociation constants have been
determined for estradiol, estriol, 16-epiestriol, llg-hydroxyestradiol, and
16a -estradiol. Particularly interesting appears to be IG^t -estradiol, which
has an equilibrium constant (K^) one-half that of estradiol. The association
rate constant is at least equal to and appears to exceed that of estradiol,
while the dissociation rate constant exceeds by a factor of 3 even the disso-
ciation of the impeding estrogens. This is a particularly interesting situa-
tion, in that here is a substance which is lacking the 17-hydroxyl function,
but is otherwise analogous to estriol. through its 16« -hydroxyl. It displays
a high affinity for the receptor, but with a very rapid dissociation from it.

In vivo, there appears to be such rapid conversion of the 8S receptor complex
to the nuclear 5S receptor, that dissociation from the 8S receptor as observed
in vitro may be of lesser significance. However, no definitive statement
regarding any of these relationships can be made until the nuclear 5S disso-
ciation rate constants for all the compounds have been determined.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly related to the stated goals of the

Contraceptive Development Branch to support studies directed towards the

development of new contraceptives.

Proposed Course : Discontinuation. The objectives will have been realized
by the end of the contract period.
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Contraceptive Development Branch

Corltrajtt and Collaborative Research

Contract Title : Hormonal Requirement for Implantation in the Rhesus Monkey
(Macaca mulatta)

Contractor : University of Wisconsin
Money Allocated: $78,335 (FY73/2 years)

Ob jectives : It is proposed to use the egg transfer technique to detfrinine the
requirement of ovarian hormones for survival of the blastocyst,s and implanta-
tion in the rhesus monkey. Blastocysts will be obtained from animals that have
ovulated and mated naturally or have been treated with gonadotropins. The
recipients will be ovariectomized two weeks before use and given daily injec-
tions of progesterone prior to egg transfer. If implantation does not occur,
recipients will be given estrogen in addition to progesterone.

Major Findings : Six pregnant rhesus monkeys are currently being studied.
Three animals were ovariectomized on day 5 of pregnancy and are receiving daily
ir^jections of progesterone (5 mg/kg BW) throughout the remainder of gestation.
Three additional monkeys are being retained as intact controls. Blood samples
obtained from these animals at either daily or twice weekly intervals will be
analyzed for monkey chorionic gonadotropin, progesterone and estrogen. It is

envisaged that the data from these experiments will provide a basis for future
experiments in which blastocysts will be transplanted to ovariectomized monkeys
treated with estrogen and/or progesterone.

The utility of the gonadotropin treated hypophysectomized monkey as a predict-

able source of ova is also being investigated.

Two hormonal regimens have been explored thus far. One of these involved the
treatment of hypophysectomized female monkeys for nine days with Pergonal
(75 I.U. FSH and 75 I.U. LH) i.m. followed on day 10 by an I.V. injection of
the same dosage of hormone. The monkeys were laparotomized on day 10 and
again 48 hours following the last gonadotropin injection. The ovaries were
examined for the presence of follicles and corpora lutea.

The second hormonal regimen was the same with the single exception that on day
10, 2,000 I.U of HCG were administered rather than Pergonal.

The first hormonal schedule induced a moderate increase in both the number and
size of ovarian follicles but no CL were observed. Greater success was obtained
utilizing the second sequence of hormones. A total of 14 follicles v;ith a size
> 4 mm were observed following nine days of Pergonal treatment. Following HCG,

seven fresh corpora lutea were developed.

The above data indicate that the hypophysectomized monkey could be used as a
source of ova.
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SJRnificance to Biomedica.l Research and Program of the Institute : Knowledge
concerning the hormonal requirements for implantation in the monkiy is

related to the stated goals of the program.

Proposed Course : This is exjiected to be a continuing contractual effort
leading to the development of new contraceptives and is an integral part of

the contraceptive development program.
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Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Synthesis and Testing of Antifertility Compounds

Contractor: Stanford Research Institute

Money Allocated: $108,908 (FY 71), $82,798 (FY 72), $83,647 (FY 73)

$70,000 (FY 74)

Objectives ; The purpose of this project is to synthesize a series of side-

chain silicon-containing steroidal compounds and test their antifertility

effect in animals.

Major Findings ; The introduction of silicon into certain steroids markedly

affects their biological response and causes a favorable separation of anti-

fertility activity from estrogenic activity. Two compounds, 17cX -dimethyl-

t-butylsilylethynyl estradiol and 17c< - triethylsilylethynyl estradiol have

shown a seven-^fold increase in antifertility potency (postcoitally) in rats,

orally, when compared with ethynyl estradiol, but only show 207„ and 407o,

respectively, of the estrogenic activity in rats. Preliminary metabolic

studies indicate significant differences between these silicon containing

steroids and ethynyl estradiol with regard to their excretory and tissue

distribution patterns. Further biochemical studies may elucidate the

mechanism of action of this new class of antifertility agents. Preliminary

results indicate that one of these compounds is less estrogenic in the

rhesus monkey than is ethynyl estradiol. Both compounds are currently being

evaluated in the rhesus monkey as an antifertility agent. Other chemical

modifications of the side chain are being pursued in attempts to effect

even greater separations of antifertility activity and estrogenic activity.

Structure activity studies have been conducted with this series of compounds,

and there are good correlations between the observed biological activities

and the calculated van der Waals' volumes of the three variable silicon

substituents.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the Con-

traceptive Development Branch to support the synthesis and evaluation of

novel steroidal compounds for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.
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Contraceptive Development Branch
Contract and Collaborative Research

Contract Titles Synthesis of Prostaglandin Analogs for Biological
Studies

Contractor: University of Chicago
Money Allocated; $46,675 (FY 71), $20,943 (FY 72), $48,502 (FY 73)

$137,968 (FY 74), 2 years

Objectives ; A major objective of this project is to synthesize several
of the more promising prostaglandin analogs in small gram-quantities for
evaluation as luteolytic agents in monkeys and further biological studies
of the effects of these substances on reproductive processes. Another
objective of this project is to continue to prepare prostaglandin- like
compounds in chemically pure form and in sufficient quantities for evaluation
an antifertility agents in animals.

Major Findings ; Approximately three grams of 13-dehydro PGF^^ is being
prepared; 810 mg of pure material is now available and additional quantities
are in various stages of processing. Only small amounts (75 mg.) of ent-

13-dehydro-15-epi-PGF.^ are available at this time. The synthesis of
13-dehydro-erythro-16-fluoro-PGF2jj is almost complete. The fluoro atom
in the 16-position should increase the pK of the important 15-hydroxyl
group and thus exert a profound effect on biological activity.

13-Dehydro-PGF„Q^ , via subcutaneous administration, has been found to be
eight times as potent as PGFjqi as an antifertility agent in the hamster.
Using a bovine corpus luteum receptor preparation which preferentially
binds PGF2^ (ca. 100 times better than PGE2 or PCFj^^y ) the demonstrated
receptor binding is as follows: 13-dehydro-PGF2<« : .15 X PGF2o^ , ent-13-

dehydro-15-epi-PGF : .005 X PGF2o( ; ent-13-dehydro-PGF2^ : 2 X lO'^ X
PGF2c^ , The luteo^tic properties of 13-dehydro-PGF2fl( and ent-13-dehydro-
15-epi-PGF2o( were further studied in the sheep with ovaries autotransplanted
to the neck. Infusion of either compound into the ovarian artery at levels
as low as 2.5/ig/hr. show that both compounds were highly luteolytic at
infusion rates of 10;ug/hr. or more for six hours. Whereas both compounds
show weak luteolytic activity systemically (infusion rates of SO^g/hr. for
six hours) PGFo^ , the parent compound, at the same dose, systemically,
had no luteolytic effect. This bears out, in vivo, the known resistance of
both compounds, _in vitro , to the 15-dehydrogenase enzyme.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the

Contraceptive Development Branch to support the synthesis and evaluation -of

prostaglandin analogs for contraceptive utility.

Proposed Course s This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.
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I July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

.Contract Title: Production of New Type of Contraceptives Based on

Derivatives of Luteinizing Hormone-Releasing Hormone

(LH-RH)
Contractor: Tulane University

Money Allocated: $51,716 (FY 72) $71,000 (FY 73) $90,000 (FY 74)

Objectives : The purpose of this project is to prepare and evaluate biolog-
ically decapeptide analogs of LH-RH which involve modifications of various
amino acid residues in order to produce an inhibitor of LH-RH (LRF)

.

Major Findings : Twenty-one LRF analogs have been synthesized. It has been
confirmed that the D-Ala° and des-Gly-^*^ ethylamide modifications alone and

combined enhance the activity of LRF and enhance the inhibitory potency of

[des-His2]-LRF. It has also been shown that the increased potency (agonists)

is due to prolonged action. [Des-His2, des-GlylO]-LRF, ethylamide is active
in vivo as an inhibitor of LH release (but not of FSH release) and is able
to inhibit ovulation in rats (injection twice a day for six days). The fact

that [Leul, des-GlylO]-LRF, ethylamide is also an in vivo inhibitor of LH re-

lease is an interesting finding. Further in vivo assays on these and related

inhibitors are continuing.

Significance to Biomedical Research and Program of the Institut e: The work
undertaken in this project is directly relevant to the purposes of the

Contraceptive Development Branch to support the synthesis and evaluation of

LRF analogs for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort lead-

ing toward the development of new chemical contraceptives and is an integral

part of the contraceptive development program.
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July 1, 1973 through June 30, 1974
Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Contract Program for Obtaining, Synthesizing, and
Testing Antifertility Compounds

Contractor: Hazleton Laboratories
Money Allocated: $44,800 (FY 72) $49,916 (FY 74)

Objectives ; The purpose of this project is to study and confirm the anti-
fertility activity of an antibiotic mixture in dogs and several species of
small laboratory animals and to identify the active agents(s).

Major Findings; It has been determined that an ingredient was present in

randomly purchased lots of a commercially available antibiotic premix which
was a potent contraceptive agent. Subsequent studies identified the active
ingredient as a mixture of quaternary ammonium compounds. Five other
quaternary ammonium mixtures of varying composition have canine contraceptive
properties. The compounds are mixtures of.monalkyl trimethylammonium- chloride
salts. When the compounds were fed to 25 dogs none became pregnant; control
dogs became pregnant. Additional studies demonstrated that when the compounds
were given to rats and rabbits a contraceptive effect was only observed with
higher doses and thei\ profound gastrointestinal toxicity was observed. A
single quaternary ammonium salt (99% purity) was also found to be completely
effective in dogs. At present these studies are being extended to determine
the period of maximum contraceptive efficacy in dogs. A contraceptive non-
huinan primate study is also being initiated.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of

novel chemical agents for contraceptive utility.

Proposed Course ; This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.
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j|ily 1, 1973 through June 30, 1974

Contraceptive Development Branch

Contract and Collaborative Research
i

Contract Title: Blastocidal and Spermicidal Action of Extracts and
Compounds from Endod (Phytolacea Dodecandra )

.

|

Contractor: Stanford Research Institute
I

Money Allocated: $45,588 (FY 74)

Objectives : The purpose of this project is to isolate, purify and character-
ize the various blastocidal and spermicidal active components extracted from
Phytolacca Dodecandria, including oleanoglycotoxin-A,-B, and -C. These pur-
ified components will be evaluated for blastocidal and spermicidal activity. |j

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of

novel chemical agents for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive development program.

i
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: The Development of Inhibitors to Estrogen Biosynthesis
Contractor: Worcester Foundation for Experimental Biology, Inc.
Money Allocated: $43,634 (FY 70), $43,634 (FY 71), $74,745 (FY 72)

$48,775 (FY 74)

Objectives ; The investigator seeks to develop inhibitors of estrogen bio-
synthesis, in particular specific inhibitors to the aromatase enzyme system
which converts androstenedione to estrogens. One of the primary objectives
is to obtain evidence that the effective compounds indeed act by virtue of
their inhibition of estrogen synthetase activity. Another primary goal is to
exploit accumulated structure-activity correlations in the preparation of
additional inhibitors with improved performance in the in^ vitro and in vivo
test systems.

Major Findings : The steroid estrogen synthetase inhibitors required for in
vivo evaluation have been prepared or will be in hand when required. The
prime purpose for preparing these compounds is to determine to what extent
they alter estrogen and testosterone plasma levels in the rat and the sheep.
Chromatographic procedures have been worked out for separating the inhibitor
from these two hormones prior to radioimmunoassay and for assaying testos-
terone in peripheral plasma of untreated female rats. The levels have not
been reported previously and are in the 200-250 pg/ml range.

The best method of injecting the inhibitor to obtain the optimal plasma con-
centration of inhibitor prior to sampling the rat venous blood is being
determined. Intramuscular and subcutaneous injections provide more uniform
blood levels with time although higher plasma levels can be achieved with the

former method. One or both of these methods will be used for the assays
depending on the blood levels required. This in turn will depend in part on
how much inhibitor concentration can be tolerated by the radioimmunoassay
procedure without necessitating extensive revision of the purification pro-
cedures.

The estrogen synthetase system from rat ovary, obtained by long term stimu-
lation with pregnant mares 'serum, has now been obtained in a reproducible
fashion. In addition the testing procedure for inhibitors using the rat
ovary system has been modified so as to now give more reproducible results.

The program for in vivo testing of inhibitors as antifertility agents was
continued. 4-Hydroxytestosterone 17-formate, 100% effective when treatment
was begun before mating was also 100% effective when given after mating.
The corresponding 17-formate was 50% effective post-mating as compared to

100% when treatment was begun before mating under similar conditions (all

12mg/kg/day)
. 4-Hydroxyandrost-4-ene-3,17-dione was 100% effective with pre-

mating administration as compared to 15% effectiveness when administration
was begun the morning after mating (50 mg/kg/day)

.
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Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly i elated to the published purpose Of 9
the Contraceptive Development Branch to support studies of the biosynthetic
pathways for ovarian steroids with special attention being paid to possible
points of inhibition for the purpose of fertility control.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new contraceptives and is an Integral part
of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Titles Synthesize and Furnish Steroidal Compounds with Anti-
ffertility Activity

Contractor: Lavfkl University
Money Allocated: $110,772 (FY 72) - for two years, $60,699 (FY 74)

Objectives ; The purpose of this project is to synthesize 11-oxa, and 11-

aza analogs of certain contraceptive drugs for biological evaluation of
their effects on the reproductive system. Preliminary biological evaluation
indicated that 11-oxaprogesterone has enhanced ovulation inhibiting activity
and reduced progestational activity on subcutaneous administration when
compared with progesterone.

Major Findings : Four compounds, 11-oxaprogesterone, 1^-acetoxy- 11-oxaprogest-
erone, 17c('-ethynyl-ll-oxatestosterone and 17(^-acetoxymethylprogesterone have
been synthesized in small quantities (50 mg) and submitted for testing. Only
one compound, 11-oxa-progesterone, has been tested thus far. Preliminary
results in the rat indicate that 11-oxaprogesterone is considerably less
active (contrary to the original antiovulatory data in the rabbit) than
progesterone, s.c, as an antiovulatory agent. Substantial quantities of
two key intermediates, methyl 3p, 1^, 2C|0j-thihydroxy-9-oxo-9, 12,seco-ll-
nor-5<j^pregnan-12-oate, and methyl 3,9, 7-trioxo-9, 12-seco-ll-nor-5-o(-andro-
stan-12-oate, necessary for the preparation of, the remaining products, have also
been synthesized. The groundwork has also been laid for the completion of
the project objectives (the synthesis of 11-oxa-steroids in 100 mg-1.0 gram
quantities).

Significance to Biomedical Research and Program of the lusllLutc ; The work
undertaken in this project is directly relevant to the purposes of the
Contraceptive Development Branch to support the synthesis and evaluation of
steroidal compounds for contraceptive utility.

Proposed Course ; This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive development program.

DB-123



1

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: The Synthesis and Testing of Silicon Substituted Steroids
as Potential Antifertility Compounds.

Contractor: Research Triangle Institute
Money Allocated? $30,312 (FY 72), $49,998 (FY 73)

Objectives : The purpose of this project is to synthesize silicon ring-
substituted steroids related to estradiol and to test these steroids for
antifertility and estrogenic activity.

Major Findings ; The method of introduction of silicon at the 6-positlon in
the steroid nucleus was based on a modification of the Torgov-Smith procedure
for the total synthesis of steroids. Three 6, 6-dimcthyl-b-sila analogs of
estradiol 3-methyl ether were prepared ( the^8(14) .^^ andA^'^^ unsaturated
compounds) and displayed no uterotropic activity, s.c, at doses of 100_^g.
The latter compound (A ' ) showed no significant antiuterotropic activity
at lOOO^g. Surprisingly, the 6,6-dimethyl^6-sila analog of mestranol
was synthesized and displayed no uterotropic activity at 1000/ig, p.o., and
no postcoital antifertility activity at 5 mg/kg! Attempted 0-demethylation
of the 6-sila analog of estrone 3-methyl ether with boron tribromide resulted
in silicon-aryl cleavage, gave the secosteroid (5,6-Seco-3-methoxy-6,6-
dimethyl-6-hydroxy-6-silaestra-l,3,5(10)-trien-17-one) . Two additional
secosteroids (5, 6-Seco-3-methoxy-6, 6-dimethyl-6-f luoro-6-silaestra-l, 3, 5( 10)-
trien-17-one, and 5,6-Seco-3-methoxy-6,6-dimethyl-6-. f luoro-6-siIa I'^oC-

ethynylestra-l,3,5( 10)-trien-17^-ol)were also prepared and are currently
being evaluated biologically. The synthesis of 6,6-dialkyl-6-sila pro-
gesterone analogs are in progress and should be completed by the end of the
contract year.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of
steroidal compounds for contraceptive utility.

Proposed Course : Termination in the absence of significant biological
activity for these compounds.

4
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

' Contraceptive Development feranch

Contract and Collaborative Research

Contract Title; The Synthesis of Potential New Agents for the Control
of Fertility

Contractor; University of Rhode Island
Money Allocated; $29,660 (FY 72), $40,879 (FY 74)

Objectives ; The purpose of this project is to prepare 9(10-^19) aljco-steroids
(substances related to 19-nor steroids but having an extra methylene group
between ring A and C) and to test their antifertili ty and hormonal effectfe

in rats.

Major Findings ; Although the original synthetic scheme plus several alternate

schemes starting from 3-methoxy-9, 10-seco-l, 3, 5( 10),-androstatriene-9, 17-dione

and/or from l-tert-butoxy-5, 6,7, 7a-hexahydro-7a-methyl-4-cyanomethylindan-5
(4H)-one failed completely to produce the desired 9( 10->19) abeo-steroids, the

difficulties were fortunately overcome by the advent of the most versatile

key intermediate, (i)-lB-tert-butoxy-3a<5f, 6,7,7a-tetrahydro-7ap-methyl-4-
methyleneindan-5(4H)-one, The copper catalyzed 1,4-conjugate addition of

m-methoxybenzylmagnesium chloride to the aboveg^-methylene ketone was
achieved successfully and resulted in the formation of 3-methoxy-17^-tert-
butoxy-9, 10-seco-estra~l,3,5(10)-trien-9-one, Treatment of the 9,10-seco-

steroid ketone with the Wittig reagent, ( (methoxymethyl)- triphenyl- phosphonium

chloride) followed by subsequent cyclization of the enol ether gave the

desired 9(10°^19) abeo-steroid. Larger quantities of this key intermediate

will now be prepared followed by appropriate transformations to the desired

9(10=^19)abeo modifications of ethynyl estradiol, testosterone, norethindrone,

and progesterone.

Significance to Biomedical Research and Program of the Institute ; The\ work
undertaken in this project is directly relevant to the purposes of the Con-

traceptive Development Branch to support the synthesis and evaluation of

steroidal compounds for contraceptive utility.

Proposed Course ; This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.
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Contract Title?

Contractor:
Money Allocated;

{NICHD ANNUAL REPORT
July 1 J 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Synthesize and Furnish Peptide Inhibitors of Luteinizing
Hormone-Releasing Factor/Follicle Stimulating Hormone-
Releasing Factor
University of Wisconsin
$35,560 (FY 72), $17,105 (FY 73)

Objectives ; The purpose of this project is to synthesize competitive inhi-

bitors of LH-RH/FSH-RH (LRF) by replacing certain hydrophobic amino acid
residues in LRF by unusual amino acids to increase the hydrophobic properties
of the amino acid normally present in that position while providing a minimal
steric hindrance between the releasing hormone at that position and its re-

ceptor. Such competitive Inhibitors are potential antifertility agents.

Major Findings ; Three resolved dimethyl-L- tryptophane derivatives have
been prepared and submitted (300-500 mg) to the Contraceptive Development
Branch. These resolved amino acids will be substituted for tryptophane
In LRF.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly relevant to the purposes of the

Contraceptive Development Branch to support the synthesis and evaluation of
LRF analogs for contraceptive utility.

Proposed Course ; Termination.
4

DB-126

i



NLCHD ANNUAL Ria'ORT
July 1, 1973 through June :J0, 1<)74

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Synthesize Novel Derivatives of Progesterone and
Testosterone

Contractor: University of Pittsburgh
Money Allocated: $66,779 (FY 72) $26,851 (FY 73)

Objectives ; The purpose of this project is to prepare unique chemical modi-
fications of certain contraceptive steroids which, due to the introduction of
unsaturation and the lO^f (retrograde) configuration, will produce changes in

the geometry of the steroidal conformation and thus might lead to selective
changes in steroidal receptor attachments and therefore to interesting physio-
logical consequences. These steroids will be tested for antifertility
activity and other hormonal effects.

Major Findings; dl-17^- Hydroxy androsta-4,8, 14- triene-3~one and its IC^-

methyl analog had neither androgenic nor antifertility (fem.ale) activity in

rats, s.c, dl-14p~Androsta-4,8-diene-3, 17-dione and its lOe^-methyl analog
displayed neither androgenic, antiandrogenic nor antifertility (female)
activity in rats, s.c. 5fl^-Androsta-8( 14)-ene-3, 17-dione and the corresponding
4,8(14)-diene had neither androgenic nor antiandrogenic activity in rats, s.c.

5^-Pregn-8( 14)-ene-3,20-dione showed neither progestational nor antiprogest-
ational activity in rabbits, s.c. Biological investigation of 19-nor
androsta-4,8( 14) , 9( 10)-triene-3, 17-dione is in progress.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of
novel steroidal compounds for contraceptive utility.

Proposed Course ; Termination,
achieved.

All of the contract objectives have been
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Contraceptive Development Branch

Contract and Collaborative Research

Contract Titlfe: o -u j r t, i j.^ . ,Synthesis of Prostaglandin Analogs
Contractor: Research Triangle Institute
Money Allocated: $63,200 (FY 72) $60,940 (FY 73)

Objectives : The purpose of this project is to synthesize 10-oxa-prostaglan-
din analogs lacking the 11-oxygen function (lactones) as well as the corres-
ponding lactols and open chain analogs and to test these compounds for anti-
fertility activity.

Major Findings : The synthesis of the lactones, the methyl esters of dl-
10-oxa-ll-deoxy-15(S)-15-methyl-PGEi,dl-10-oxa-ll-deoxy-15(R) and 15(S)-PGE2^

have been completed. These compounds did not exhibit antifertillty activity
(postcoital) in the hamster at the doses tested. The preparation of the

lactols from the lactones has not yet been accomplished. The open chain
analogs of PGFj^^, methyl-10-nor-9,ll-seco-9,ll, 15(R) and (S)-trihydroxy-13-
prostenoate have also been synthesized. Biological evaluation of these
compounds are in progress.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of

prostaglandin-like compounds and prostaglandin antagonists for contraceptive
utility.

Proposed Course : Termination in the absence of significant biological activity
in this series of compounds.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract: Structure-Activity Studies of Small Peptides which
Release LH and FSH

Contractor: Tulatie University
Money Allocated: $59,171 (FY 72), $110,570 (FY 73) $97, 4U (FY 74)

Objectives ; The purpose of this project is to biologically evaluate new
synthetic polypeptides, which may affect the reproductive system, based upon
structural modifications of the decapeptide, LH-RH/FSH-RH (LRF)

Major Findings ; Analogs of the luteinizing hormone-releasing hormone have
been prepared mainly by solid phase procedures, with suitably protected amino
acid derivatives.

Cleavage of the completed peptide resin with NH3 in MeOH followed by depro-
tection with anhydrous HF gave the peptide amides, whereas cleavage with HF
gave the peptide acids.

The peptides were purified over Bio Gel P2 and by partition over G25 with
0.1 N AcOH, 1-BuOH,pyridine (11:5:3) to give the products. (In future, puri-
fication will be changed to CM-cellulose and partition over G25)

.

A series of peptide acids comprising <Glu-His-Trp-OH, <Glu-His-Trp-Ser-Tyr-
Gly-0H,[Tyr3, Trp5]-LRF acid, [Gly la]-LRF acid [Gly 2a]-LRF acid, <Glu-His-
Trp-Ser-Tyr-Gly-Leu-Cit-OH, and [des-His2, des-Trp3]-LRF acid, were synthe-
sized and found to have low potencies for the release of LH and FSH. None
of these analogs showed any clear inhibition of the release of LH and FSH.

The peptide amides, [Tyr3, Trp5]-LRF , [Leu2, Leu3]-LRF, [Ile2]-LRF, [des-His2,
des-Leu7]-LRF,[des-His2, Ala3, D-Ala6]-LRF, Gly-Leu-Arg-Pro-Gly-NH2 , D-Ala-
Leu-Arg-Pro-Gly-NH2 , [des-His2, des-Trp3]-LRF, and [Leu2, Leu3, D-Ala6]-LRF
also had low potencies for LH and FSH release.

The analogs, [Leu2, Leu3]-LRF and [Leu2, Leu3, D-Ala^j-LRF were practically
devoid of releasing activity and unequivocally inhibited the release of LH
and FSH at 300,000-fold and 30,000-fold dosages respectively. Thus, [Leu2,

Leu3, D-Ala^] LRF is of comparable potency for inhibition as any described
inhibitor to date, in the in vitro assay system employed. Interestingly, the
desGlylO, ethylamide modification of [Leu2, Leu3, D-Ala^] LRF does not enhance
its LRF antagonist activity.

Significance to Biomedical Research and Program of the Institute: The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of LRF
analogs for contraceptive utility.
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Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and Is an

integral part of the contraceptive development program.
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Contract Title
Contractor
Money Allocated

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Synthesize Nitrogen-Containing Analogs of Prostaglandins
University of New Hampshire
$27,418 (FY 72); $14,278 (FY 73)

Ob iectives : The purpose of this project is to synthesize azaprostaglandin
analogs and to test these compounds for antifertility activity.

Major Findings : All of the goals stated in the objectives have been achieved,

Seven additional compounds, ethyl N-octanoy Iproiy Igiycy igLycine, N-octanoyl-
3-hydroxyprolyl-5-aminovaleric acid, pentanoylglycylprolyl-5-aminovaleric
acid methyl ester, N-hexanoylglycylprolylglycylglycylamide, N-octanoyl-3-
hydroxyprolylglycylglycine, N-hexanoylglycylprolylglycineglycine and D, L- •

N-octanoylprolylglycylglycine, have been synthesized. None of the compounds

tested showed prostaglandin-like activity in a postcoital antifertility

assay in hamsters.

Significance to Biomedical Research and Program of the Institute : The work

undertaken in this project is directly relevant to the purposes of the

Contraceptive Development Branch to support the synthesis and evaluation

of prostaglandin analogs for contraceptive utility.

Proposed Course : Termination. All of the contract objectives have been

achieved

.
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i NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Biological Testing of Thyrotropin Releasing lloriiione

(TRH) to Determine the Exteht and Nature of Antifertility
and other Endocrine Activity

Cbntractor: Abbott Laboratories
Money Allocated: $83,563 (FY 73)

Objectives ; The purpose of this project is to explore the possible efficacy
of TRH as a fertility control agent.

Major Findings : The original studies (pre-contract work) on six baboons
indicated normal cyclicity with inhibition of ovulation when TRH was ad-
ministered to baboons orally. These observations remain to be confirmed.
No effect of TRH on the ovarian cycle of the baboon was observed at low
intramuscular doses up to 0.8 mg/day. However, blockage of ovulation, intra-
muscularly, could be achieved at doses of 1.2 to 2.4 mg/day. LH suppression,
progesterone depression and prolactin elevation were observed.

No effect of TRH on the ovarian cycle in the guinea pig was noted at oral
doses up to 5 mg/day (via drinking water). In swlnc, orally administered
TRH (twice daily for full cycle) showed no interference with estrus or
cycle length. The results further indicate, that at the doses used (10 and
100 mg daily), in a twice-daily oral regime which was successful with the
baboon in earlier work, there is no effect on ovulation in swine.

Significance to Biomedical Research and Programs ofj the Institute ; The work
undertaken in this project is directly related to the published purpose of
the Contraceptive Development Branch of developing new contraceptive agents.

Proposed Course : Termination. The major contract objectives have been
achieved.

Dlbj.

DB-132



NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Synthesis of Novel Steroids for Fertility and Population
Control

Contractor: University of South Carolina
Money Allocated: $71,963 (FY 73) for two years

Objectives; The purpose of this project is to synthesize pentacyclic analogs

of known effective contraceptive steroids which, due to the unique conforma-

tional changes imposed by the introduction of bridged rings in either ring A

or ring D, could competitively inhibit progesterone at the receptor site and

result in an antiprogestational compound. These compounds will be tested for

antifertility activity.

Major Findings : Although a variety of the original synthetic schemes, in

addition to several alternate schemes, including Birch reduction of 4b, 5,6,

10b , 11, 12-hexahydro2-ethoxy-8-methoxychrysene and cyclization of the tri-

cyclic hydroxy acid in polyphosphoric acid, were tried to produce an important

starting material, 18-nor-D-homo-estra-l,3,5(10) , 13-tetraen-17a-one, none of

them had been successful. However, a reliable synthetic method for the

synthesis of the B/C cis isomer of 18-nor-D-homoestra-l,3,5(10) , 13-tetraen-

17a-one methyl ether has been developed by a modification of the Targov pro-

cedure. Irradiation of this tetracyclic enone in methylene chloride solution

at approximately- 70° with continuous bubbling of ethylene through the solution

provided the expected ^2+2jcycloadduct, 13^, 14f-ethano-18-nor-D-homo-estra-

l,3,5(10)-trien-17a-one methyl ether in 517o yield. Although the stereochemistry

of this cycloadduct was assumed to possess the B/C cis structure, it is

essential to determine its correct structure and stereochemistry by x-ray

crystallography. If the B/C cis assignment is correct, it is feasible to

obtain the desired B/C trans compound by epimerization at C-9. In a similar

manner as described above, irradiation of 18-nor-D-homo-cstra-l, 3,5(10) , 13(17a)-

tetraen-17-one methyl ether provided the expected /]"2+27 cycloadduct, 13p, 17a|-

ethano-18-nor-D-homo-estra-l,3,5-trien-17-one methyl ether in 857o yield. The

stereochemistry of the cycloadduct is assigned on the basis of analogous cyclo-

additions. This cyclobutyl ketone underwent acid-catalyzed isomerizations,

giving a mixture of products from which a new ketone 13^, 17p-ethano-lS-nor-

D-homo-estra-l,3,5-triene-17a-one could be isolated by preparative thin layer

chromatography in 327.. yield.

Significance to Biomedical Research and Program of the Institute ; The work

undertaken in this project is directly relevant to the purposes of the Con-

traceptive Development Branch to support the synthesis and evaluation of

novel steroidal compounds for contraceptive utility.

Proposed Course ; This is expected to be a continuing contractual effort lead-

ing toward the development of new chemical contraceptives and is an integral

part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Synthesis and Testing of Potential Inhibitors of

Luteinizing Hormone Releasing Factor
Contractor: Indiana University Foundation
Money Allocated: $98,462 (FY 73) for two years

Objectives ; The purpose of this project is to synthesize potential

inhibitors of luteinizing hormone releasing hormone (LRF) in which unnatural

and unusual amino acids arc to be substituted for certain natural amino acids

in LRF.

Major Findings ; The synthesis and purification of three analogs of LRF,

viz, ^pyro-L-fltaminoadipic Jl
1 LRF, /|'(S^-N-isopropylrL-ornithineJ '^LRF and

^"i-naphthylalanine J ^LRF, have been completed utilizing a combination of

classical and solid phase methods. These compounds are currently being

evaluated as potential inhibitors of LRF.

Significance to Biomedical Research and Program of the Institute ; The work

undertaken in this project is directly relevant to the purposes of the

Contraceptive Development Branch to support the synthesis and evaluation

of potential inhibitors of LRF for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Synthesis of I20f-Methyl Prostaglandins Related to

Contractor:
Money Allocated:

PGF20C
University of Pittsburgh
$72,736 (FY 73) for two years

Objectives : The purpose of this project is to synthesize 12o(-methyl PGF20^

»

and 120( -methyl- 15p-methyi-PGF2»y and to test these compounds for antifertility
activity. The extra methyl group may serve to block, one of the pathways of
elimination of the llo(-hydroxy group in the prostaglandins. This novel
structural modifications would be important to study Insofar as structure-
activity relationships of the prostaglandins are concerned.

Major Findings : A total synthesis of 120i^-methyl PGF2p(-has been initiated
starting from the optically active hydrindenedione which was, in turn, pre-
pared reproducibly in 80-847, yield by asymmetric cyclization of 2-methyl-2-
(3-oxobutyl)-l,3-cyclopentanedione. Attempts to synthesize 12otmethyI PGFj*
from this compound have resulted in failure thus far. The synthesis of th^^
optically active phosphonium salt required for the construction of the C-8
side chain has been completed. Two intermediates, 1-cyclopentyloct-l-yne-
3-ol and l-cyclopenyloct-l-ene-3-ol have been submitted for testing.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the

Contraceptive Development Branch to support the synthesis and evaluation of
prostaglandins and related analogs for contraceptive utility.

Proposed Course ; This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Synthesis of Novel Compounds of Potfential Anti*-

Fertility Activity
Contractor: University of California
Money Allocated: $23,994 $9,231 (FY 73)

Objectives : The purpose of this project is to synthesize cis- and trans-
4,6-cyclopropane analogs of certain contraceptive steroids which, due to

the unique geometrical conformations imposed by the introduction of the

cyclopropane ring, could competitively inhibit progesterone at the re-
ceptor site and result in an antiprogestational compound. These compounds
will be tested for antifertillty activity.

Major Findings : 53-4,6-Cyclopropano-3,20-dlone was inactive in the Clauberg
assay and exhibited no significant binding activity relative to progesterone.
The corresponding 5a (trans) analog, interestingly, displayed 30-40% binding
affinity relative to progesterone, but was inactive in the Clauberg, anti-
Clauberg and postcoital antifertillty assays. 5B-4,6-Cyclopropanoandrostone-
173-ol-3-one acetate and the corresponding 19-nor-3,17-dione displayed neither
androgenic nor antiandrogenic activity. The 5B-4, 6-cyclopropano analog
of norethindrone was synthesized and failed to show activity in a Clauberg
and a postcoital antifertillty assay. Thus, none of the compounds tested in

this series showed interesting endocrinological properties.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of

novel steroidal compounds for contraceptive utility.

Proposed Course ; Termination.
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Contract Title
Contractor
Money Allocated

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Novel Steroids as Potential Antifertility Agents
The Jphn C. Sheehan Institute for Research, Inc.

$27,072 (FY 73) $32,510 (FY 74)

Ob iectlves : The purpose of this project is to synthesize a new class of
steroidal compounds with a cyclopentane ring fused at C4 and C6 as potential
antifertility agents.

Major Findings : The synthetic schemfe proceeded satisfactorily up until the

cyclization of 5-(2-(l ,3-diketo-2-methyl-2-cyclopentanly)ethylidene)-8-
methoxy-2a, 3 ,4, 5-tetrahydroacenaphthene using p- toluenesulfonic acid to

give 4,6-cyclopentano-3-methoxyefitra-l,3, 5(10) , 8, 14-pentaen-17-one. At

this point highly colored by-products and stereoisomers were obtained. It

has been subsequently found that the use of boron trifluonide etherate gives

a very considerable increase in the yield of the cyclization product, and the

purification of this product is now simplified. The spectral data also
suggested that a mixture of double bond isomers may be formed in the catalytic
hydrogenation of 4,6-cyclopentano-3-methoxyestra-l,3,5(10)8, 14-pentaen-17 -

ol. This problem could be circumvented by choice of reaction conditions, e.g.,

using 5-107o pallasium on carbon in benzene.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purpose of the Con-

traceptive Development Branch to support the synthesis and evaluation of

novel steroidal compounds for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Synthesis of Ring-A Bi-and Tricyclo Steroids with Potential

Aritifertility Activity

Contractor: Stanford Research Institute

Money Allocated: $55,543 (FY 73), $35,201 (FY 74)

Objectives ; The purpose of this project is to synthesize steroids containing

bridged bi- and tricyclo systems in ring-A, which will result in alter-

ation of the binding of the steroid to the receptor protein- These compounds

will be tested for atitifertility activity.

Major Findings ; Four compounds, two in the tricyclosteroid series (ring-A

tricyclo-17c<-methyltestosterone and ring-A tricycloprogesterone) and two

intermediates in the lof- vinyl steroid series ( lo(-vinyltestosterone and kK-

vinylprogesterone) have been synthesized. The tricyclotestosterone analog

showed neither androgenic nor antiandrogenic activity. 1^-Vinyltestosterone

did not display androgenic activity. Several other tricyclo and vinyl

steroids are being prepared. The synthesis of ring-A bicyclo ^2 , 2 . J hexane

derivatives will be pursued.

Significance to Biomedical Research and Program of the Institute : The work

undertaken in this project is directly relevant to the purposes of the Con-

traceptive Development Branch to support the synthesis and evaluation of

novel steroidal compounds fdr contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive deveL opment program.

DB-138



Contract Title
Contractor
Money Allocated

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Novel Steroids as Potential Antifertility Agents
The John C. Sheehan Institute for Research, Inc.
$27,072 (FY 73) $32,510 (FY 74)

Ob jectlves : The purpose of this project is to synthesize a new class of
steroidal compounds with a cyclopentane ring fused at C4 and Cfe as potential
antifertility agents.

Major Findings : The synthetic scheme proceeded satis
cyclization of 5-(2- (1 ,3-diketo-2-methyl-2-cyclopenta
methoxy-2a,3,4,5-tetrahydroacenaphthene using p-tolue
give 4,6-cyclopentano-3-methoxyestra-l,3, 5(10) , 8,14-
this point highly colored by-products and stereoisome
has been subsequently found that the use of boron tri

a very considerable increase in the yield of the cycl

purification of this product is now simplified. The
suggested that a mixture of double bond isomers may b

hydrogenation of 4,6-cyclopentano-3-methoxyestra-l,3,
ol. This problem could be circumvented by choice of

using 5-10% pallasium on carbon in benzene.

factorily up until the

nly)ethylidene)-8-
nesulfonic acid to

pentaen-17-one . At
rs were obtained. It

fluonide etherate gives
Izatlon product, and the

spectral data also
e formed in the catalytic

5(10)8, 14-pentaen-17 -

reaction conditions, e.g..

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purpose of the Con-

traceptive Development Branch to support the synthesis and evaluation of

novel steroidal compounds for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 197 3 through June 30, 19 74

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Synthesis of Ring-A Bi-and Tricyclo Steroids with Potential
Aritifertility Activity

Contractor: Stanford Research Institute
Money Allocated: $55,543 (FY 73), $35,201 (FY 74)

Objectives ; The purpose of this project is to synthesize steroids containing
bridged bi- and tricyclo systems in ring-A, which will result in alter-
ation of the binding of the steroid to the receptor protein. These compounds

will be tested f6r ahtifertility activity.

Major Findings ; Four compounds, two in the tricyclosteroid series (ring-A
tricyclo- 17o(-methyltestosterone and ring-A trlcycloprogesterone) and two
intermediates in the lo(-vinylsteroid series (Ic<-vinyltestosterone and kK-

vinylprogesterone) have been synthesized. The tricyclotestosterone analog
showed neither androgenic nor antiandrogenic activity, ]^-Vinyltestosterone
did not display androgenic activity. Several other tricyclo and vinyl
steroids are being prepared. The synthesis of ring-A bicyclo ^2. 2,0 j hexane
derivatives will be pursued.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of
novel steroidal compounds fcJr contraceptive utility.

Proposed Course ; This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive deveL opment program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Study of Compounds for Inhibition of Spermatogenesis
Contractor: The Childrens Hospital of Philadelphia
Money Allocated: $23,843 (FY 73) $35,000 (FY 74)

Objectives : Certain steroidal compounds have been found, in vitro , to

selectively block j testicular conversion of prenenolone to testosterone,
but not adrenal conversion to corticosterone. It is the objective of

this contract to study these compounds in vivo for testicular pregnenolone
inhibition and subsequent blockage of spermatogenesis.

Major Findings: The results obtained to date indicate that 5B-cyano-17a-ethvnyl-
19-nor-dihydrote8tosterone produces marked effects on the adult male rat when
administered in daily doses over a two week period. The highly significant
prevention of body weight gain, marked depression in target organ weights^
and adrenal enlargement can be interpreted as an inhibition of testicular
steroidogenic function. This interpretation is confirmed by the finding
that the 2 week treatment period results in a 95% depression of the testicular
testosterone content.

The present results also show that the testes of male rats treated with
5B-cyano-17a-ethynyl-19-nor dihydrotestosterone have a significant in vivo
depression of the conversion of pregnenolone, progesterone, or DHA to tes-

tosterone. The predominant sites of the inhibition produced by 5B-cyano-

17a-ethynyl-19-nor-dihydrotestosterone is at the level of the conversion

of C21-precursors to Cig-androgens by 17a-hydroxylase, C-j^y_2o lyase, and

17-ketoreductase

.

The present results also indicate, as had been previously anticipated, that

adrenal conversion of pregnenolone and DHA are virtually unaffected by 56-

cyano-17a-ethynyl-19-nor-dihydrotestosterone and 5a-cyano-17a-(2-methallyl)-
19-nor-dihydrotestosterone with the possible exception that activity of 5a-

reductase in the adrenal may have been depressed, thus allowing for a poten-

tially larger production of adrenal corticoids. 5a-cyano-17ct-(2-methallyl)-

19-nor-dihydrotestosterone appears to block testicular biosynthesis of

testosterone, with a 54% drop in testicular testosterone content.

An effect of 53-cyano-17a-ethynyl-19-nor-dihydrotestosterone on spermatogenesis

could not be shown in the present 2 week test period. It would be indeed

interesting if in a longer test period of 6 weeks no effect either on sperma-

togenesis or male fertility were found in view of the drastic reduction in

testicular testosterone content. Continuation studies are planned.

2
A -3-cyano-17B-hydroxy-5a-androstane acetate also produces marked effects on

target organ weights without affecting weight gain, adrenal weight, or liver

size. Biochemical studies are in progress and should confirm a testosterone

depletion. The fact that fertility of the males treated with this compound
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is not affectsd may possibly be attributable to the relatively low dose

employed. The lo*/er degree bf effectiveness of this agent in reducing target

organ weights iB consistent with this interpretation.

Significance to Biomedical Research and Programs of the Institute: The work
undertaken in this project is directly related to the published purpose of

the Contraceptive development Branch of developing new contraceptive agents

for use of the male population.

Proposed Course; This is expected to be a continuing contractual effort

leading toward the development of new contraceptives and is an integral part

of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title:

Contractor:
Money Allocated

:

Synthesis of Steroidal Compounds Possessing a Bridged
Bicyclic A-ring with Potential Antifertility Activity
Research Triangle Institute
$26,860 (FY 73) $26,683 (FY 74)

Objectives

:

The purpose of this project is to synthesize blcyclo [2.2.0]

hexene derivatives of steroids possessing the zero bridge between carbon

atoms 1 and 4 dnd test these compounds for antifertility activity.

Major Findings : A key intermediate for the synthesis of A-ring bicyclo

[2.2.0] hexyl steroids, vinylene carbonate, has been obtained in poor yield.

At present the photolytic cycloaddition of acetylene to the vinylene car-

bonate is under investigation. Low yields, which have required the prepara-

tion of, additional quantities of starting compound have slowed the overall

synthetic time table.

Significance to Biomedical Research and Program of the Institute: The work

undertaken in this project is directly relevant to the purpose of the Con-

traceptive Development Branch to support the synthesis and evaluation of

novel steroidal compounds for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.
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Contract!

Contractor:
Money Allocated

i

NICHD ANNUAL REPORT
Jlily 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Synthesis and Testing of Irreversible Inhibitors of

Uterine Progesterone Binding Factors. Synthesis and
Testing of Irreversible Inhibitors of Uterine Estradiol
Binding Factors

.

Research Triangle Institute

$64,490 (FY 73) $68,490 (FY 74)

Objectives ; The objective of this project is to synthesize and test a variety
of derivatives of estradiol (first year) and progesterone (second year) which
would have the ability to bind'to estrogen and progesterone receptor sites re-

spectively in the target tissue. These derivatives would contain bridging
groups terminating in an arylsulfonyl fluoride. This reactive group could
possibly form a covalent linkage to the receptor and thus, would elicit
either a hormonal or antihormonal condition in the target tissue. Such
compounds may be useful as contraceptive agents.

Major Findings: Methodology has been set up for routinely determining the

competitive binding of progestins and estrogens to their respective receptors
in vitro, and for measuring the blockage of uptake of the hormones by the

uterus in vivo . A method for discriminating between reversible and irrever-
sible binding is being established. Substituted estradiol derivatives have
been prepared, all of which bear a 7a or a 17a-(2-carbamidoethylthio) group.
Further substitution on the carbamido group terminates eventually in a flu-
orosulfonylaryl moiety. These compounds were chemically characterized and
tested for binding, as were a series of 11a- substituted progesterone deriva-

tives based on the hemisuccinate of lla-hydroxyprogesterone and a series of

7a-(2-carbamidoethylthio) progestesterone derivatives. The binding affinity

of these compounds is too low to make them promising candidates for irrever-

sible binding inhibitors. The estradiol derivatives showed no estrogenic or
antiestrogenic activity in rats.

Significance to Biomedical Research and Programs of the Institute : The worl'

undertaken in this project is directly related to the published purpose of

the Contraceptive Development Branch to develop new contraceptive agents.

Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new contraceptives and is an integral part

of the contraceptive development program.

*:
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NICHD ANNUAL REPORT
JULY 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Novel Steroidal Gestagens
Contractor: University of Illinois at Chicago Circle
Money Allocated: $30,033 (FY 73), $11,500 (FY 74)

Objectives; The purpose of this project is to synthesize ring B bicyclo
£2. 2.0 J hexene derivatives of progesterone and ring A/B cyclopane deriva-
tives of progesterone, which may have the ability to compete with pro-
gesterone for the receptor protein and thereby act as antiprogestational
agents.

Major Findings : The photolysis of 9p^, 10o(-pregna-5, 7-dien-3^-ol-20-one
acetate and 96, lOB-pregna-5, /-dien-3B-ol-20-one acetate without pro-

tection of the C-20 carbonyl group did not give the expected ring B-

bicyclo [2,2.0J hexene. Presumably, the pentacyclic alcohols were formed
in analogy to a well known reaction in the literature. Obviously, this
difficulty can be circumvented by protection of the C-20 carbonyl group
by formation of an ethylene ketal and synthesis of this compound has been
achieved as far as the 5,7-protected diene.

Verj' recently a reliable synthetic method for 9^, 10 (^(-pregna-ring B-bicyclo

l2. 2.0_7hexene-36-ol-20-one acetate has been developed by reduction of the

C-20 carbonyl group of 9 ca^ ,10«^-pregna- 5, 7-dien-3p-ol-20-one acetate to a

mixture of the corresponding alcohol, irradiation, and Collins oxidation.

Conversion of the 19-hydroxypregnenolone actetate into 3p-acetoxy-5p,19-
cyclopregna-6-en-20-one was successfully carried out. However, several

attempts to introduce the 8«9-double bond into the former compound failed.

The solvolysis of 19-mesyloxy-5, 7-cholestadien-3B-ol acetate as a model

system gave the unexpected 5B, 19-cyclo-6,8( 14)-cholestadiene-3p-ol acetate

but not the desired 5p, 19-cyclopregna-6,8(9)-diene-20-one. The latter

compound will be synthesized from solvolysis of the Cj^g-mesyloxy-^-'' '-diene

in the cis -9^,10B series. 5B, 19-Cyclo-6-pregnen-3,20-dione was synthesized

and was found to be inactive in the Clauberg assay at 2.0 mg. , s.c.

Significance to Biomedical Research and Program of the Institute ; The work

undertaken in this project is directly relevant to the purpose of the Con-

traceptive Development Branch to support the synthesis and evaluation of

novel steroidal compounds for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.

DB-143



NICliU ANNUAL KKPOKT
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Contraceptive DevclopiiunL Biaiu li

Contrkct and Collaborative Research

Contract title: The Synthesis of Novel Steroids with Potential
Antifertility Activity

Contractor: Temple University
Money Allocated: $26,990 (FY 73), $6,455 (FY 74)

Objectives : The purpose of this project is to synthesize novel spiro

steroids, ring A bicyclo Q3. 2. 0^ heptanes, and cyclopropyl steroids. These

compounds will be tested for antifertility activity.

Major Findings : 17B-Acetoxy-4-keto-^^(^*^/ j'"' i-trien-A-homo-steroid has

been synthesized in 307o yield according to the known procedure. Nevertheless,'

direct irradiation of this tropolone compound in benzene, ether or methanol

as a solvent with a medium-pressure mercury arc (Hanovia 450W) through a

pyrex filter generated a complex mixture, whose nuclear magnetic resonance

spectrum indicated the presence of the target compound, l,4a-cyc lo-A-homo-

steroid. However, final verification must await isolation, purification,

and spectral analysis. The synthesis of 4-keto-A^» ^^-A-homosteroid has been

accomplished by desulfurization of 5p, 19-cyclo- ^i androsteno r3,4-bj dithiane-

17-one followed by solvolysis in aqueous acid and oxidation. Ethynylation

of 4-hydroxy-^J^»^^-A-homosteroid-17-one, and 5p, 19-cyclo-^3-androsteno—
^3,4-bj dithiane-17-one gave the corresponding 170<-ethynyl compounds.

Deconjugation of 17§-acetoxyestra-4, 9( 10)-dien-3-one and photolysis of tlie

resulting 17p-^cetoxyestra-5(I0) ,9(Ll)-dien-3-one gave a novel spiro compound,
(10R)-17p-acetoxy-3,10-cyclo-3,4-seco-10cC-estra-4,9(ll)dien-l-one. The
conjugated cyclopropyl ketone, 17Ci^-ethynyl-17B-hydroxy-5<l|, 19-cyclo-A-nor-

androstan-3-one has been synthesized by photolysis of norethynodrel.

Significance to Biomedical Research and Program of the Institute :' The work

undertaken in this project is directly relevant to the purpose of the Con-
traceptive Development Branch to support the synthesis and evaluation of

novel steroidal compounds for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Non-Steroidal Nitroheterocycles with Potential Antifertility
Activity

Contractor: Rensselaer Polytechnic Institute
Money Allocated: $32,458 (FY 73), $8,600 (FY 74)

Objectives; The purpose of this project is to synthesize several series of
five-membered hetrocycles containing electron withdrawing substituents for
evaluation as possible antifertility agents.

Major Findings : Utilizing the "masked" 1,3-dipole present in the oxazolium
raesoionic ring system, reaction with l-bromo-l-nitro-2-phenylethylene as the
dipolarophile gave l-methyl-2,4, 5-triphenyl-3-nitropyrrole as the major product
and l-methyl-2,4,5-triphenyl-3-bromopyrrole as the minor product. This
reaction does not appear to be as general as proposed. In order to overcome
this obstacle to the nitro-substituted pyrazoles, an alternative 1,3-dipoler
cycloaddition of diazomethane with the l-bromo-l-nitro-2-phenylethylene was
employed to obtain 3-nitro-4-phenyl-lH-pyrazole. Subsequent alkylation of the
nitropyrazole under standard conditions resulted in the formation of several
alkylated products such as l-methyl-3-nitro-4-phenylpyrazole, and 1-isoamyl-
3-nitro-4-phenylpyrazole. Alkylation of the commercially available 3-methyl-
4-nitro-lH-pvrazole with N, N-diethylaminocarbamylmethyl chloride under
standard conditions afforded l-(N,N-diethylaminocarbamylmethyl -3-methyl-4-
nitropyrazole. Evaluation of these compounds in the male antifertility screen
is in progress, but thus far none of the nitropyrazoles tested have shown
biological activity.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purpose of the Contra-
ceptive Development Branch to support the synthesis and evaluation of non-
steroidal heterocycles for eiale contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive development program.

DB-145



NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title ; Synthesis and Testing of Antifertility Compounds
Contractor: Midwest Research Institute
Money Allocated: $31,634 (FY 74)

Objectives : The purpose of this project is to synthesize a group of spiro-
derivatives of the known contraceptive phenylcyclohexenecarboxyclic acids
exemplified by Fenestrel and Carbestrol. It is hoped that the rapid destruct-
ion of Fenestrel and Carbestrol in the human may be prevented by blocking
aromatization of the cyclohexene ring through introduction of the spiro de-
rivatives. Such components may be useful as contraceptive agents

i

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly relevant to the purpose of the Con-
traceptive Development Branch to support the synthesis and evaluation of non-
steroidal compounds for contraceptive utility.

Proposed Course; This is expected to be a continuing contractual effort lead-

ing toward the development of new chemical contraceptives and is an integral
part of the contraceptive development program.
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Contract Title:

Contractor:
Money Allocated:

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Synthesis of Antlfertility Compounds New and Novel
Compounds Structurally Related to Steroids.
Oklamoma State University
$18,000 (FY 74)

Objectives: The purpose of this project is to synthesize analogs of contra-
ceptive steroids in which the B/C rings have been separated by a four-niemb6red

ring. These compounds will be tested for antlfertility activity.

Significance to Biomedical Research and Program of the Institute

:

The work

undertaken in this project is directly relevant to the purpose of the Contra-
^ceptive Development Branch to support the synthesis and evaluation of novel
steroidal compounds for contraceptive uitility.

Proposed Course ; This is expected to be a continuing contractual effort lead-
ing toward the development of new chemical contraceptives and is an integral
part of the contraceptive development program.
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i NICHD ANNUAL REPORT
July 1, 1973 through Juni- 30, 1074

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Synthesis and Testing of Antl^ertillty Compounds
Contractor: IIT Research Institute
Money Allocated: $14,888 (FY 74)

Objectives ; The purpose of this project is to synthesize base-substituted
steroidal hormonal agents and sparingly soluble complexes thereof utilizing

a polyvalent metal ion, such as Zn"^ or Al"*"^, and a polybasic acid, initially
tannic acid. These metal complexes will serve as long-acting depot preparations
for intramuscular injection. The base-substituted steroids will also be
tested for antifertility activity and other hormonal effects.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly relevant to the purpose of the Con-
traceptive Development Branch to support the synthesis and evaluation of
novel steroidal compounds for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive development program.

<
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Synthesis of Luteolytic Prostanoids.
Contractor: University of Washington
Money Allocated: $55,316 (FY 74)

Objectives: The purpose of this project is to synthesize prostaglandin
analogs as potential luteolytic agents, and test tls se compounds for anti-
fertility activity.

Significance to Biomedical Research and Program of the Institute ; The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of
prostaglandins and related analogs for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive development program.
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Contract Title:

Contractor:
Money Allocated:

,,NICHD ANNUAL REPORT
July 1(, 1973 thorugh June 30, 1974

Contriiceptive Development Branch

Contract and Collaborative Research

The Synthesis and Testing of Antiprogestational Agents

Derived from 7(8->-lla) Abeo-s teroids

Research Triangle Institute

$121,576 (FY 74) for two years

Objectives ; The purpose of this project is to sjmthesize 7 (8->-lla) abeo-s teroids

,

1, 11-methano and 1,11-ethano bridged steroids, which may exhibit antiproges-

tational properties. These compounds will be tested for antifertility activity.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the Con-

traceptive Development Branch to support the synthesis and evaluation of novel

steroidal compounds for contraceptive utility.

Proposed Course ; This is expected to be a continuing contractual effort lead-

ing toward the development of new chemical contraceptives and is an integral

part of the contraceptive development program.
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Contract and Col ] alioratlve Riscarch

Contract Title: The Synthesis and Testing of Prostaglandin Synthetase
Inhibitors with Potential Antifertility Activity.

Contractor: Stanford Research Institute
Money Allocated: $99,710 (FY 74)

Objectives : The purpose of this project is to synthesize potential prosta-
glandin synthetase inhibitors as potential antifertility agents, specifically
as ovulation inhibitors. The structures to be synthesized are tri-unsaturated
C-20 acid analogs of the prostaglandin precursor y-homolinolenic acid, carry-
ing alkyl groups in strategic positions so as to interfere with or prevent
the formation of known intermediates in the prostaglandin biosynthesis.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of
prostaglandins and related analogs for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive development program.
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Contract Title;

Contractor:
Money Allocated:

The Synthesis and Testing of Some Novel ll-Oxa-16-

Substituted Corticosteroids as Potential Antifertility

Agents.
Southwest Foundation for Research and Education

$102,028 (FY 74)

Objectives ; The purpose of this project is to synthesizie a variety of. 11-oxa-

16-substituted corticosteroids as potential antifertility agents unaccompanied

by corticoid properties although the proposed compounds are structurally

related to the corticosteroids.

Significance to Biomedical Research and Program of the Institute ; The work,

undertaken in the project is directly relevant to the purpose of the Con-

traceptive Development Branch to support the synthesis and evaluation of novel

steroidal compounds for contraceptive utility.

Proposed Course ; This is expected to be a continuing contractual effort

leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.

<
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Contract Title

Contractor
Money Allocated

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

: Synthesis of Seco and Nor Analogs of Norethindrone
and Progesterone

: Oregon Graduate Center
: $33,921 (FY 74)

Objectives : The purpose of this project is to synthesize certain Seco and
Nor analogs of norethindrone and progesterone as antifertility agents. It

is hoped that the rotational freedom of the A ring will lead to slower
enzymatic reduction of the unsaturated ketone system and hopefully lead to

increased biological activity.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of
unusual skeletal modifications of steroids for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an

integral part of the contraceptive development program.
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Contract Title:

Contractor:
Money Allocated:

I

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

The Synthesis of 15-Phosphasteroids for Antifertility
Screening
Duke University
$18,850 (FY 74)

Objectives : The purpose of this project is to synthesize some isosteres of

progesterone and norethindrone in which C-15 is replaced by a phosphorous
atom. The key reaction for construction of the D-ring involves a cyclo-
addition of methylphosphorous dichloride with the appropriate diene. Sub-

sequent reactions for conversion of the tricyclic phosphorus compound
into the steroid analogs follow well established routes. These compounds
will be tested for antifertility activity.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purpose of the Con-
traceptive Development Branch to support the synthesis and evaluation of
novel steroidal compounds for contraceptive utility.

Proposed Course : This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive development program.

i
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Synthesis of Ring-C Aromatic Steroids as Potential Anti-
fertility Agents.

Contractor: The John C. Sheehan Institute for Research, Inc.
Money Allocated: $72,871 (FY Ik) for two years.

Objectives ; The purpose of this project is to synthesize a series of ring-C
aromatic steroids by total synthesis as novel antiprogestational agents.
These compounds will be tested for antifertility activity.

Significance to Biomedical Research and Program of the Institute : The work
undertaken in this project is directly relevant to the purposes of the Con-
traceptive Development Branch to support the synthesis and evaluation of
novel steroidal compounds for contraceptive utility.

Proposed Course ; This is expected to be a continuing contractual effort
leading toward the development of new chemical contraceptives and is an
integral part of the contraceptive development program.
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NICHD ANNUAL REPORT

July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Biological Testing Facility for the Evaluation of

New Antifertility Drugs and Devices
Contractor: Mason Research Institute
Money Allocated: $844,057 (FY 72) 30 months, $116,436 (FY 73)

Ob jectives : The objective of this contract program is the establishment of

a biological testing facility capable of broad spectrum evaluation of new
drugs and devices and rapid exploitation of potential leads In the control

of fertility. Sources of compounds for testing include contract synthetic
programs supported by the CDB and numerous private, public and governmental
laboratories throughout the world, Tlie staff of the CDB reviews all com-

pounds submitted for evaluation to determine the precise manner in which

each drug will be studied.

Major Findings : Almost 200 compounds have been tested for antifertility and

classical endocrine or endocrine antagonist activities. Several potential
leads have been identified and a significant separation of antifertility
and endocrine activities has been demonstrated for several members of at

least one chemical class of compounds. Two members of this series are being

studied in the monkey to confirm the separation of estrogenic and postcoital
antifertility activities in a primate species.

Baseline studies on 16 reference standards have been completed and are being

utilized in the design of assays for the potency of experimental compounds.

The contractor is cooperating with CDB staff in the development of new and

more sophisticated test procedures on a continuing basis. These include

modifications of postcoital antifertility and antispermatogenic tests and

the establishment of an in vitro assay for oxytocic activity using tlie

hamster uterus.

Data generated by the testing facility is communicated to CDB staff on a

weekly basis and is then rapidly disseminated to individual chemists in our

contract synthetic program. This input at the drug synthesis level permits

an interaction between chemist and biologist which provides optimal

direction for subsequent structural modifications.

Significance to Biomedical Research and Program ol" the Institute : The heart

of any drug development program is tlie rapid identification of biological

activity and exploitation of promising leads. The ability of the CDB to

evaluate compounds and devices in a uniform manner is of great importance to

our contract synthetic program and the stated goals of the Branch.

Proposed Course : This is a continuing contractual effort leading toward the

development of new contraceptives and is an integral part of the contracep-

tive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Implantable Bio-Absorbable Capsules as Slow-Release

,
Contraceptive Drug Delivery Systems

Contractor: Abcor, Inc.

Money Allocated: $254,856 (FY 73 for two years)

Objectives : The contractor proposed to formulate a biodegradable sustained
release drug delivery system consisting of microcapsules containing proges-
terone. The system will be evaluated for its ability to alter the character-
istics of cervical mucus and thus produce its contraceptive effect. The

microcapsules will be injected directly into cervical tissue and it is hoped

that such a delivery system will not interfere with menstrual cyclicity and

avoid other systemic side effects. It can also be utilized for the delivery

of other contraceptive drugs where sustained long term delivery of the drug

is desired.

Major Findings ; Several bio-absorbable polymers were prepared from polylactide
and polyglycolide for the microcapsule wall of the progesterone delivery
system.- Their composition and molecular weights were selected to reflect a

spectrum of biodegradation rates. Previous work with the polymers has shown
degradation rate to be directly related to reduced specific viscosity (n)

which in turn may be correlated with molecular weight. Homopolymers of L

(-) lactide were prepared with specific viscosity between 0.34 and 4.23 dl/g.
The latter figure, to our knowledge, is the highest value ever reported for

the polymer, and is equivalent to a molecular weight of about 300,000. This
material should degrade very slowly, to provide a good wall for the desired
long term hormone delivery microcapsule. Two homopolymers were also prepared
from DL-lactide. Their specific viscosity is 0.69 and 1.79 dl/g. They have
different solubility characteristics from the L(-) polymer which may enhance
their microencapsulation by coacervation. For fast biodegradation a series
of lactide/glycolide copolymers (55. 57o/45. 57o) were additionally prepared.
Their specific viscosity ranges between 0.27 and 0.74 dl/g.

A significant effort was devoted to the development of progesterone micro-
capsules with the above polymers. Two different microencapsulation
techniques, coacervation and coagulation, were examined in depth. Micro-
encapsulation by coacervation depends on phase separation in polymer solutions.
Efforts with coacervation technique were hampered by the similarity between
the solubility characteristics of the polylactides and progesterone. Both
are soluble in the same class of solvents. An extensive investigation of
numerous solvents resulted in the discovery of two potential solvents,
triethylcitrate (TEC) and triacetin.

Significance to Biomedical Research and Program of the Institute : Develop-
ment of new drug delivery systems for contraceptive drugs is one of the goals
of the Contraceptive Development Branch.

Proposed Course ; This is expected to be a continuing contractual effort

leading to the development of improved contraceptive technology.
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NICHD AIjINUAL REPORT
July 1, 1973;;through June 30, 1974
Contracepti^ie Development Branch

ConCract and Collaborative Research

Contract Title: Development and Evaluation of a Biodegradable Drug
Delivery System

Contractor: Arthur D. Little, Inc.

Mohey Allocated: $60,900 (FY 74)

Objectives : This program is directed toward the development of an implan-
table biodegradable delivery system for the administration of fertility re-

gulating agents. The proposed delivery system consists of a polymeric matrix
containing a physically admixed drug, where synthetic polypeptides (poly-oc-

amino acids are used for the matrix.

Major Findings : Recent findings support the basic feasibility of the use

of synthetic polypeptides as biodegradable drug delivery vehicles. The rates

of biodegration achieved to date, however, have been either too rapid or too

slow to provide adequate drug release for the desired 90-120 days. For

example, a copolymer containing equal mole percents of glutamic acid and

leucine was found to be absorbed in approximately 24 hours. On the other
hand, a copolymer consisting of 20 mole percent glutamic acid and 80 mole
percent leucine (20/80) showed little evidence pf biodegradation in 90 days.

The ±n vitro and in vivo release of progesteronfeij from 20/80 copolymer was
studied. As anticipated, the release of progesjterone into the enzyme-free in

vitro medium was characteristic of a simple dif^usional mechanism occurring
in a relatively rigid polymer. The calculated polypeptide permeability to

progesterone was approximately 1 X 10-^3 cm2/secj.

When 20/80 films containing 9.09% (W/W) progesterone were subcutaneously im-

planted in the backs of rats, a nearly constant ilrate of release in the range

of 0.1 to 1.0 vig/(day) (cm2)was obtained, depencilng upon film geometry. This

low rate of release may be due to the slow ratelof enzymatic hydrolysis of

the polypeptide copolymer and the limited fluid i exchange taking place at the

implant site.

Significance to Biomedical Research and Program of the Institute: Development
of drug delivery systems for contraceptive drugs is one of the stated goals

of the Contraceptive Development Branch.

Proposed Course: This is expected to be a continuing contractual effort

leading to the development of improved contraceptive technology.
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NICHD MNUAL REPORT
July 1, 1973 through June 30, 1974
Contracfeptive Development Branch

CoritraCt and Collaborative Research

Contract Title: A Study of Biodegradable Polymers for the Sustained
Delivery of Contraceptive Drugs

Contractor: Research Triangle Institute
Money Allocated: $299,994 (FY 73) for two years

Objectives : It is proposed to develop a biodegradable polymer drug delivery
system for male and female fertility regulation. The release of the appro-
priate drug will be dependent on the rate of polymer by hydrolysis and will
be independent of diffusion rate.

The specific polymers which will be evaluated are the aliphatic polyesters.
They will be selected on basis of tissue compatibility, biodegradability,
synthetic availability, and structured variability. The performance of the
delivery system will be evaluated by a number of different tests.

Major Findings: Homopolymers of dl- and 1-lactic acid, dl-2-hydroxy-2-methyl-
butyric acid,6-hydroxyvaleric acid and £-hydroxycaproic acid, and copolymers

of glycolic acid-dl-lactic acid, glycolic acid-e-hydroxycaproic acid and dl-
lactic acid-e-hydroxycaproic acid have been synthesized and characterized;

Films of poly(dl-lactic acid) and poly(e-hydroxycaproic acid) containing vary-
ing amounts (10-30% w/w) of steroidal contraceptive drugs (progesterone, nor-
gestrel, testosterone and testosterone propionate) have been prepared. The
rates of drug release from these films have been measured in vitro and in-

vivo (rabbit), and the dependence of the release rates on polymer molecular
weight and thickhess^y drug structure and drug load, has been determined.
The diffusion coefficients of steroidal drugs in poly (dl-lactic acid) and
poly (e-hydroxycaproic acid) have been measured. The results obtained indicate
that poly (e-hydroxycaproic acid) is comparable to Silastic in its ability
to permit rapid diffusion of steroids, whereas poly (DL- lactic acid) is much
less permeable.

Preliminary studies of the biodegradation of these polymers In rabbit over
a 4-month period indicate the rate of biodegradation is dependent on both
the molecular weight and chemical structure of the polymer. Both poly (dl-

lactic acid) and poly (e-hydroxycaproic acid) degraded slowly (^10%), but

copolymers were substantially degraded. The rate of biodegradation decreased
with increasing molecular weight.

Significance to Biomedical Research and Program of the Institute : Development
of drug delivery systems for contraceptive drugs is one of the stated goals
of the Contraceptive Development Branch.

Proposed Course: This is expected to be a continuing contractual effort

leading to the development of improved contraceptive technology.
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NICHD ANNUAL REPORT
July,!, 1973 through June 30, 1974
Contraceptive Development Branch

Cotitract and Collaborative Research

Contract Title: Development and Testing of an Implantable Contraceptive
Delivery System

Contractor: Dynatech R/D Company
Money Allocated: $245,972 (FY 73 for 2 years)

Objectives : It is proposed to develop and test new implantable drug delivery
systems based on synthetic polymers which slowly release the incorporated
drug. The implantable material will consist of tissue compatible hydrolyzable
polymers material such as polyglycolic acid, polylactic acid, as copolymers
in which the synthetic progestin d-norgestrel will be dispersed. As the

polymers undergo slow hydrolysis, the physically entrapped drug will be

released. At the e^d of a planned period of time both the drug and polymer
material are absorbed by the surrounding tissues.

Major Findings ; It has been clearly demonstrated that glycolide-lactide
,

copolymers with 257o or more glycolide absorb far too rapidly for an implant
designed to last 6 months. Sustained release of d-Norgestrel for over 3

months has been demonstrated for homopolymers of dl- lactic acid and for L+
lactic acid.

Dogs have been implanted with rods made from a dl- lactic acid homopolymer
and a 10/90 glycolide dl-lactide copolymer. Preliminary results indicate .

a longer release rate for these implants than for the 25 glycolide 75 dl-

lactide copolymer previously tested.

Tests on rabbits using a 50/50 glycolide lactide copolymer show that the polymer
is virtually all absorbed in about 5 weeks. No sign of inflammation or tissue
reaction was noted. Drug containing polymer was also implanted in rabbits
at MRI. These implants released a negligible amount of ^^C tagged steroid
into the urine until the polymer matrix had been well absorbed which is quite
different than the behavior of the 25/75 copolymer implant containing drug
implanted in the dog where the ^^C label was found in the dogs urine almost
immediately. On the other hand, considerable ^^C radioactivity was found

in the rabbits feces after 3 weeks; the only time the feces were collected
showing that the rabbit excretes much more of the d-Norgestrel in the feces

than in the urine. This indicates that when rabbits are the test animal,

both feces and urine must be monitored and that probably considerable d-

Norgestrel was being released all during the 5 weeks test period just as it

was in the dog. The implant in the dog was in the Lhigh area near an active
muscle. The implants in the rabbit were in the scapular region which is

underlaid by thick bands of fat.

Significance to Biomedical Research and Program of the Institute ; The develop-

ment of improved drug delivery systems for contraceptive drugs is one of the

stated goals of the Contraceptive Development Branch.
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Proposed Course ; This is expected to be a continuing contractual effort
leading to the development of improved contraceptive technology.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Intrauterine Release of Estriol for Contraception
Contractor: Michael Reese iHospital

Money Allocated: $133,233 (FY 74)

Objectives : The objective of this contract is to investigate the local
contraceptive action of the hormone estriol. The estriol will be delivered
to the uterine cavity by means of an intrauterine device which will be

composed of polymeric membrane which can control drug release. The devices
will be evaluated initially in rabbits and siibsequently in baboons. If

local action of the released estriol can be demonstrated a clinical trial
will be initiated. The release of small quantities of estriol directly into
the uterine cavity should circumvent undesirable systemic effects.

Major Findings : Uterine horns bearing the estriol releasing lUD's were
essentially devoid of implants. Only one out of twelve horns had implants
and their number was lower than in the contralateral horn. Contralateral
horns of all rabbits had implants. With the release rate of 1.2pg of estriol
per day there appears to be no effect on fertility in the contralateral horn
bearing the placebo lUD.

Significance to Biomedical Research and Program of the Insti tute: Development
of new contraceptive methods is a stated goal of the Contraceptive Development
Branch

.

Proposed Course : This is expected to be a continuing contractual effort
leading to the development of improved lUD's.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Polyelectrolyte Delivery Systems fot Chemical
Cauterization and Sustained Release

Contractor: Columbia University
Money Allocated: $86,000 (FY 74)

Objectives : The central objective of this project is the development of bio-
absorbable controlled release devices for dispensing biologically active sub-
stances tn vivo . The immediate goal is the design of such devices to achieve
chemical cauterization of the oviduct. The specific tasks to be met include:

1. Prepare a drug delivery system for silver ions based upon polyelectro-
lytes and a biodegradable matrix.

2. Study in vitro rate of Ag+ delivery from the rods as a function of
systems composition and time.

3. Implant prototype systems initially in rabbits and subsequently in
monkeys and study: (a) the degree of occlusion: (b) ingrowth of
fibroblasts into the matrix: (c) the rate of degradation of the
system, and (d) what happens to residual products.

Major Findings : Several types of oviduct inserts based principally on the
use of alginates as the matrix carrier for silver compounds, have been pre-
pared. Analytical procedures were adapted for the determination of these
agents and diffusion experiments were carried out in several kinds of media
to establish the compatability of insert design with ±n vivo release rate
requirements. The optimum shape of the release rate mode aimed at is given
by a square-wave, with the action time limited to 24 hours.

Several devices were prepared, one of which approached the ideal delivery mode
according to in^ vitro tests.

Significance to Biomedical Research and Program of the Institute: Development
of technology for the non-surgical occlusion of oviducts for contraceptive
purposes is a stated goal of the Contraceptive Development Branch.

Proposed Course : This is expected to be a continuing contractual effort
leading to the development of improved contraceptive technology.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: The Study of Intrauterine Microcapsules as a Prolonged
Drug Release Form

Contractor: Battelle Memorial Institute
Money Allocated: $16,200 (FY 71), $86,240 (FY 72)

Objectives: The purpose of this project is to investigate the possibility of

using a microencapsulated drug dose form as a contraceptive method. The
feasibility of this system will depend largely on the distribution of various
sizes of microcapsules within the female reproductive tract. This drug
delivery system could involve the microencapsulation of progestagens, sperma-
cidal agents or cervical biucus thickeners.

Major Findings : The contractor has continued to study the distribution of

various sizes of microcapsules and microspheres within the reproductive tract

of rabbits following both intrauterine and vaginal placement. Repeat studies
indicated no migration of the llSilOp diameter tracer microcapsules from the

uterus into the fallopian tubes as had been suggested earlier. However the

number of 15^5^, 50-10 or llSilOv diameter microcapsules inserted and remain-
ing in the rabbit uterus upon necropsy indicates a large loss via the cervix
and vagina over the first 24 to 72 hours after instillation. Studies with
oophorectomized, intact rabbits in constant estrus and mated animals indicated
little difference in the migration pattern of microcapsules under those con-
ditions.

In an effort to increase the specific activity of the smallest microcapsules
to facilitate more accurate tracing of their distribution, the contractors are
exploring means of attaching the radiolabel (13ij) to the capsule surface by
exchanging it for bromine deposited there by the cyanogen bromide reaction.

This method appears successful at this time and seems to have no effect on

progesterone release rates.

Work is also continuing on the development of a biodegradable capsule composed

of d,l-polylactide. Success has been achieved in this area although the rats

of biodegradation remains to be determined. Progesterone has been encapsulaited

and release rates are in progress.

The rat is being used for additional studies on transcervical microcapsule
migration following initial placement in the vagina and stumptail monkeys will
be employed for this type of investigation shortly.

Significance to Biomedical Research and Program of the Institute: The develop-
ment of a suitable microcapsule system for sustained or targeted drug delivery

of antifertility agents in the female would make a substantial contribution to

contraceptive methodology and is directly relevant to the purposes of CDB

activities.
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Proposed Course : This is expected to be a continuing contractual effort

leading to the development of new contraceptive methods and is an integral

part of the contraceptive development program.
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NICHiD ANNUAL REPORT
July 1, 1973; through June 30, 1974

Contraceptiye Development Branch
Contract and Collaborative Research

Contract Title: A Study of the Factors that Control Diffusion Rates in

Contr611ed-Release Contraceptive Systems.
Contractor: Southern Research Institute
Money Allocated: $84,101 (FY 72 - 15 months)

Objectives : This proposal aims to quantify individual factors affecting
diffusion rate of steroidal contraceptive drugs through polymeric materials
(membranes)

.

Major Findings : Structural and chemical features of steroids influence
their diffusional properties in what seems to be a predictable manner.

The morphological characteristics of siloxane polymers influence the diffusional
characteristics of steroids in the polymers. Because of higher interchain
attractions and lower flexibility of PSSS chains, steroids have much lower

values of D in PSSS than in PDMS. Thus, even though the steroids are more
soluble in PSSS than in PDMS, the diffusive fluxes are lower through PSSS

than through PDMS.

High values of the partition coefficient, K, of a steroid between a polymer
and an external phase cause the diffusional resistances of the boundary
layers in the external phase to be high relative to the boundary layers in

systems with lower values of K. This finding is important to designers of

controlled-release contraceptive devices because the resistances of boundary
layers are in series with the diffusional resistance of the membrane, and

must be taken into account.

Estrone appeared to be molecular ly associated in PDMS. The presence of

fumed -silica filler in PDMS decreases diffusional flux. The particles of

silica increase the tortuosity of the membrane, decrease the volume fraction

of polymer present, and appear to retard diffusion by adsorption of steroid,.

The diffusional characteristics of progesterone in peroxide-cured PDMS (Sila?cic
sheet stock) differ considerably from those in room- temperature vulcanizing
PDMS (Silastic 382). Differences in the molecular weights and crosslinking
functionality of the prepolymers used for the two types of PDMS are probabl;'

responsible for the differences in diffusional characteristics. Careful
characterization and descriptions of the polymeric materials used in studies
of controlled-release systems are necessary for tlic results to be meaningfiAl.

The diffusive flux of progesterone through PDMS was much higher when it was
suspended in polytrif luorpropylmethylsiloxane fluid (FS 1265) than when it

was suspended in water. Although an adequate explanation for this increased
flux has not yet been developed, this way of obtaining increased flux could
be important to designers of controlled-release devices because the choice
of suspending fluids could be an additional means of controlling delivery^
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Blending polymers of PDMS and PSSS prior lo room- 1 iiiipi ral ure vult ani/aLion
results in membranes with diffusional characteristics different from either
PDMS or PSSS.

Significance to Biomedical Research and Program of the Institute ; The study
has provided much heeded information on the type of polymer to be used with
a given steroid to either inhibit or enhance the rate of drug release and is
therefore directly relevant to the objectives of the CDB.

Proposed Course : Termination. The major contract objectives have been
fulfilled.
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Contraceptive DevcJopmenL Brancli

Cqatract and Collaborative Research
I

Contract Title: Systems Approach to Vaginal Delivery of Contraceptive

Drugs - Methodology and Mechanism for Absorption

Contractor: University of Michigan

Money Allocated: $126,361 (FY 74 for 2 years)

Objectives : The proposed studies are aimed at developing suitable methodology

in an appropriate animal system and obtaining firm, baseline data on vaginal

absorption of model compounds and contraceptive steroids. The data generated

will be used in delineating the general barrier properties of the vaginal

mucosa and in developing quantitative, integrated models describing both the

release of drugs from vaginal devices and subsequent drug absorption.

Major Findings ; A system was constructed based upon perfusing the drug

solution in the vaginal tract. For this purpose, a rib-cage type cell was

constructed and surgically implanted in the rabbit prior to an experiment.

The experimental method including the surgical operation and the perfusion

system was evaluated by absorption experiments using n-butanol-1- ^^C as the

model solute at 37° C and a perfusion rate of 35 mi. per min. Experiments

conducted with a number of rabbits indicated that the day-to-day and animal-

to-animal variations were small and that the reproducibility was good. The

drug disappearance in the reservoir followed first order kinetics from which

the apparent permeability coefficient was calculated. The results indicated

that a set of experiments may be carried out on a single animal, and the

method generally affords rather high precision.

Taking into consideration all the preliminary results of the vaginal absorp-

tion of the n-alkanols and n-butyric acid and their comparison to the rat

intestinal and human buccal absorption of these reference compounds, it is

postulated that the aqueous pore route is much more significant in the vagina.

Significance to Biomedical Research and Program of the Institute ; The study

of drug absorption from the vagina can further our knowledge on the character-

istics of drug absorption from this local site. The work is directly related

to the published purpose of the Contraceptive Development Branch.

Proposed Course ; This is expected to be a continuing contractural effort lead-

ing to the development of improved contraceptive technology.

DB-168



NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Development of an Intra-Uteriiie Sterilization
System for the Female

Contractor: IIT Research Institute
Medical Engineering Center

Money Allocated: $247,^77 (FY 71), $519,465 (FY 72) 15 months
$483,769 (FY 74)

Ob iectives : The purpose of this project is to develop a tubal occlusive
device and a hysteroscopic guidance system for its placement in the
intramural portion of the oviduct under direct visualization. Since this

technique would employ a transcervical approach, no surgery would be
required. Instrument and device development will follow a carefully
sequenced schedule of evaluation in animal models, extirpated human uteri
and finally clinical trials.

Major Findings : The contractor has continued to improve the design of a

steerable hysteroscope . The latest model incorporates several new features
including enhanced fiberoptic system, extended steerablli ty, improved valve
system for flushing and expanding the uterus, device channel capable of
handling electrocautery instruments and finally complete sterilizability

.

The ability to sterilize the hysteroscope by conventional immersion tech-

niques is considered a major achievement for instruments of this general
design. Each improvement in instrument design was carefully evaluated in

baboons (under actual operating room conditions) and in extirpated human
uteri. The contractor is presently developing a dispersive image

enhancement technique which will double the resolution and improve image

quality significantly.

The latest prototype instrument is now being evaluated in patient volunteers
about to undergo hysterectomy at Rush-Presbyterian-St . Luke's Medical
Center. Preliminary results indicate that a greater intrauterine pressure
than that authorized by the NIH Medical Board will be necessary to expand

the uterus sufficiently to identify the uterotubal junctions..

A soft device is being evaluated in the baboon for tissue reactivity, re-

tentiveness and occlusive properties. These devices incorporate one of

several types of mechanical aids for device retention. V,'& ,;,-

Significance to Biomedical Research and Program of the Institute : The

development of a simple outpatient procedure incorporating the transcervical

approach to sterilization is highly relevant to the mission of the CDB

.

Proposed Course ; This is expected to be a continuing contractual effort

leading to the development of a simple non-surgical means of sterilization.

Clinical protocols have been approved for Phase I (evaluation of the

instrument) and Phase II (insertion of tubal occlusive devices) studies in
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hospitalized patientjs at the time of medically indicated hysterectomy,
Ph&se I studifes are inow in progress.
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NICHD ANNUAL REPORT

July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Device and Technique for Blocking Fallopian Tubes
Contractor: Franklin Institute Research Laboratories

Colloids and Polymers Laboratory
Money Allocated: $78,866 (FY 71), $124,620 (FY 72) 15 mos.

$27,694 (FY 74) 6 mos.

Objectives : The purpose of this project is to develop a new device and
application technique for blocking the fallopian tubes with medical grade
silicon rubber cured in situ . The device and technique are to be evaluated
in rabbits for ease of installation, tissue compatibility, efficacy and
reversibility and in rabbits and in monkeys for safety.

Major Findings : During the past year the contractors redesigned and fabri-
cated a new detachable obturator tip, improved the non-air-entraining mixer-
dispenser and assembled a complete prototype system for polymer installation
in human subjects. A ball-tipped fixed curve device was used successfully in
carrying out clinically indicated salpingograms (not under this contract) in
two subjects. The ball tip seated readily at the uterotubal junction and no
backflow into the uterine cavity was observed. The contractor has indicated
that the development of several prototype devices for use in the human female
has been completed.

A radiopaque system was developed using finely divided silver which permits
the monitoring of the occlusive devices in situ by radiography. This could
assist in following the extrusion of the elastomer into the oviducts under

actual operating room conditions.

The occlusive properties of the cured-in-place silastic were demonstrated in

rabbits 34 days following instillation. Neither sperm nor blastocysts were

found above the plug 4 days after double mating although two unfertilized ova

were seen in one animal. Furthermore, dye injected into the uterus of device

bearing rabbits could be forced past the tubal plugs only when great pressures

were applied.

Chronic rabbit studies (105-234 days) for long-term retention, efficacy and

tissue reaction have been completed. A single pregnancy was observed out of

nine rabbits which had two to ten matings each during the study. Implantation

was confined to the right uterine horn; no plug was present in the right oviduct.

Oviducts were examined by both SEM and normal light microscopy procedures im-

mediately after device removal and, in some cases, about one month after removal

of the plug. No adverse findings were recorded. The loss of isthmic cilia,

occasionally seen immediately after device removal, is apparently reversible
inasmuch as normal ciliation was found after a one-month "recovery" period.
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Chronic (111-182 days) primate studies included 11 rhesus monkeys, four of

which had both oviducts occluded, six with unilateral occlusion and one of

which had neither oviduct occluded.

The anatomy of the intramural portion of the monkey oviduct necessitated
polymer instillation via the abdominal ostium. The 50% expulsion rate in-

cluded several intraperitoneal expulsion. However, the expulsion rate was
probably due to the problems associated with introduction of the polymer from
the ampullary (ovarian) end of the oviduct. Composite structures consisting
of a hum^n-slze obturator tip and a cured silastic thread formed and bonded'
to the tip were placed in the uterine cavity of three animals. Only one
monkey retained this composite device, but it was found in perfect condition
111 days after insertion.

No evidence of cellular pathology or tissue damage associated with the pre-
sence of the silastic plug could be demonstrated by SEM or routine light
microscopic procedures.

In vitro studies have been undertaken to determine the potential exposure to

the stannous octoate catalyst used in curing the elastomer. There was little
difference in the concentration of tin (determined by atomic absorption spec-
trophotoimetry) between control media (saline) and that exposed to precured or
cured in situ elastomer for a period of 2A hours.

Significance to Biomedical Research and Program of the Institute ; The develop-
ment of a simple, inexpensive, nonsurgical means of occluding the oviducts for

sterilization of the female is directly relevant to the goals of the Con-
traceptive Development Branch.

Proposed Course : This is expected to be a continuing contractual effort lead-

ing to the development of new contraceptives and is an integral part of the

contraceptive development program. Approval for the first clinical trials
of the cornuosalpingoguide are pending NIH Medical Board review.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: Development of a Reversible Vas-Occluding
Prosthesis Utilizing a Microporous Tissue Interface

Contractor: tecna Corporation

Money Allocated: $104,325 (FY 72), $99,152 (FY 74)

Objectives : The major goal is to investigate the feasibility of utilizing

a microporous tissue interface to achieve a reversible vas-occluding prosthesis.

To this end MTI-coated tubular prostheses have been fabricated and implanted

in animals to develop methods of achieving rapid tissue ingrowth and tenacious

adhesion to the vas capable for forming a spermatic fluid seal.

Major Findings : (1) The MTI-coated prosthesis is capable of achieving tissue

ingrowth sufficient to fix the prosthesis in place for periods of at least

one month and to require appreciable force approximating tissue shear stresses

for prosthesis removal. Physical testing and gross observations are supported

by histologic data from light and electron microscopy. (2) Two surgical

techniques have been developed, at least one of which, transmural insertion,

appears to be consistently effective in achieving fixation of the MTI-coated

prosthesis. (3) It appears that functionally adequate fixation can be

achieved without pretreatment of the inner lumen of the vas to remove mucosa.

(4) Patent vas and prosthesis lumens can be maintained (for at least one to

two months) if no or mild mucosal treatments are used. (5) No cellular

atypia or reactions to the implant have been observed. Reactions to spermatic

infiltrates have been seen, but such infiltrates are infrequent and appear

to be associated with blocked sperm flow or a loose fit of the prosthesis in

the vas.

Significance to Biomedical Research and Program of the Institute : It is

important to determine the utility of the MTI-coated prosthesis as the

development of devices for male sterilization is directly relevant to the

purposes of the Contraceptive Development Branch activities.

Proposed Course ; This is expected to be a continuing contractual effort

leading towards the development of new contraceptives and is an integral part

of the contractive development program.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Co^itraceptive Development Branch
Contract and Collaborative Research

Contract Tltl^: Design and Development of Implantable Contraceptive
' Devices for Use in the Male.

Contractor: IIT Research Institute
Money Allocated: $150,000 (FY 71), $194,476 (FY 72), $200,694 (FY 74)

Objectives ; The purpose of this project is to develop successful reversible
vas occlusive, devices, which will be adaptable to long term implantation in
the general population. The research proposed includes intensive study of
the mechanisms which affect sperm transport and to identify possible retiledlal

changed to improve overall device performance.

Major Findings :

1) A total of 31 devices have been implanted in the transected vas mode.
Eight of the animals producing viable sperm have been under observation
for periods of between six months and one year. Total sperm count
and sperm viability, however, are decreased. The biocompatibility
of the materials used in the device itself may in some way be modify-
ing total sperm output. This may be of less importance in the human,
because physiological differences in the dog appear to include the

inability to accumulate and store sperm as in humans.

2) Six vasovasotomies were done on dogs with induced periods of aspermla
of up to 12 months. The prosthesis devices were silastic rubber with
flexible pilot tubes, varying in total length from 1.55 to 4.3 centi-
meters. Data indicate that sperm transport can be restored in dogs
which have been bilaterally vasectomized for periods of up to one
year and that devices with sperm path lengths of up to 4.3 cm do not
necessarily affect sperm transport in the dog.

3) Tissue ingrowth has been carefully evaluated in all transected vas
implant devices removed for study. Sperm granuloma, sperm leakage,
or perforation damage was not noted in any of the samples.

4) Failures have been experienced with the transected vas implants;
however, the causes of these failures have been variable and tend

to reflect a complication of the surgical technique.

5) Restoration of sperm transport occurred in two animals in which the
device was implanted in the closed position for several weeks and
then opened^ The evaluation of these device cycling experiments is

continuing.

6) A new series of implants using the longitudinal technique has been
started and is currently under evaluation. The devices retain the

soft flexible pilot tubes and the tissue ingrowth materials to enhance
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Significance to Biomedical Researcli anti Program of the Institute ; The

design and development of implantable devices of male sterilization is directly

relevant to the purposes of the Contraceptive Development Branch activities.

Proposed Course ; This is expected to be a continuing contractual effort

leading toward the development of new contraceptives and is an integral

part of the contractive development program.
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j NICHD ANNUAL REPORT
July ':l, 1973 through June 30, 1974

Conlfraceptive Development Branch
Contract and Collaborative Research

Contract Title: Development of New Sterilization Techniques
Contractor: Abcor, Inc.

Money Allocated: $345,000 (FY 71) for two years; $190,000 (FY 74)

Objectives : The purpose of this project is to develop (1) a reversible
intravasal plug with a hollow center into which a removable pin can be in-

serted, and (2) an absorbable intravasal stent that would facilitate
reanastomosis of the cat end of the vas following vasectomy. The effective-
ness of these new sterilization techniques will be studied in the guinea
pig and monkey.

Major Findings ; Absorbable Intravasal Stent : Progress to date on the develop-
ment includes the use of starch, collagen and a copolymer of lactic-glycolic
acid. A total of 87 guinea pig studies have been performed with each of

the materials. Preliminary implantation studies indicate absorption occurs
using all materials. Regeneration of the vas took place along the stent up

to a distance of 4 mm. Gross and histological examination showed little or

no adverse effects. Breeding studies with males implanted with starch and

polyester stents resulted in 12/13 pregnancies with starch and 4/5 pregnancies
with polyester.

Reversible Intravasal Plug ; An intravasal plug with a hollow center from which
the pin can be removed has been developed. The outer wall of the plug has a

fine layer of flock for tissue ingrowth. The normal insertion of the plug
is with the removable pin the place; the pin can be removed later. The plug
is inserted in the lumen of the vas through an opening in the vas wall. A
number of inflammatory agents were used on the flock material to enhance
epithelial destruction for tissue ingrowth. Quinacrine appears to offer
very promising results.

Significance to Biomedical Research and Program of the Institute ; It is

important to determine the utility of these contraceptive devices as the

development of devices for male sterilization is directly relevant to the

purposes of the Contraceptive Development Branch activities.

Proposed Course ; This is expected to be a continuing contractual effort
leading towards the development of new contraceptives and is an integral
part of the contraceptive development program.
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NICHD ANNUAL AEPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: The Use of Reversible Vasectomy Device in the Guinea Pig

Contractor: New York Medical College
Money Allocated: $70,000 (FY 71), $59,933 (FY 72), $68,623 (FY 74)

Objectives ; The purpose of this project is to Ascertain the usefulness of a

reversible intravasal valve as a contraceptive device in the male guinea
pig-

Major Findings ; (1) Two types of Bionyx Control devices have been implanted

into a total of 26 guinea pigs in the "off" position. The animals were

aspermic by the 9th week and some have remained so for periods up to 60

weeks. Thirteen of these aspermic animals were turned "on" and put through

sperm in their ejaculates. (2) A total of 23 guinea pigs have been im-

planted with the devices in the "on" position. Twenty of these animals put

through sperm in their ejaculates. Three "on" animals did not put through

sperm and upon surgical exploration, it was found that the devices were im-

properly implanted. Once corrected, sperm appeared. Sperm have been observed

for periods of up to 60 weeks. Ten of these animals were turned "off" and

became aspermic." (3) No evidence of tissue necrosis, sperm granuloma

formation, or "device rejection" has been noted during the tests. There was

no corrosion of the devices noted during the in vivo tests over a 27-month

period, nor in in vitro tests carried out in serum and in Ringers' solution.

(4) Five animals that put through motile sperm with the device in the "on"

position were placed in mating tests. Seven births (20 offspring) have re-

sulted so far.

Significance to Biomedical Research and Program of the Institute ; It would

be important to determine the usefulness of this contraceptive device, as

the development of devices for male sterilization is directly relevant to

the purposes of the COB activities.

Proposed Course ; This is expected to be a continuing contractual effort

leading towards the development of new contraceptives and is an integral part

of the contraceptive development program.
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; j NICHD ANNUAL REPORT
Julyd, 1973 through June 30, 1974 f
Contjraceptlve Development Branch

I

Contijact and Collaborative Research

Contract Title: Clin:|cal Studies of Estrogens as Postcoital Contraceptive
Agents

Contractor: Planned Parenthood of Minnesota
Money Allocated: $52,662 (FY 73) 2 Yrs.

Objectives : The purpose of this project is to study the safety and efficacy
of ethynyl estradiol as a postcoital contraceptive. A standard dose and
uniform protocols are employed in patients requesting this form of contracep-
tion who meet the rigid criteria for acceptance into the program. The study
is part of a larger program designed to acquire sufficient data on ethynyl
estradiol to support or refute its use as a postcoital contraceptive. The
investigation is being carried out under IND //9525.

Major Findings : A single pregnancy has been observed in the first 100 cases
following the oral administration of 5 mg. ethynyl estradiol dally for 5

consecutive days starting within 72 hours of unprotected midcycle coital
exposure. While this would appear to be a "method failure" the possibility
of "patient failure" can not be ruled out at this time. The major side effects
reported were nausea, vomiting and abnormal menses. No serious untoward
reactions have been encountered.

Significance to Biomedical Research and Program of the Institute ; The develop-
ment of new and more acceptable means of postcoital contraception is directly |
related to the goals of the Contraceptive Development Branch.

Proposed Course : This is expected to be a continuing contractual effort until
sufficient data is generated by the total program to support or refute the use
of ethynyl estradiol as a safe and effective postcoital contraceptive agent.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Clinical Studies of Estrogens as Postcoital Contraceptive
Agents

Contractor: Kapiolani Hospital
Money Allocated: $10,400 (FY 73) 2 Yrs.

Objectives : The purpose of this project is to study the safety and efficacy
of ethynyl estradiol as a postcoital contraceptive. A standard dose and
uniform protocols are employed in patients requesting this form of contra-
ception who meet the rigid criteria for acceptance into the program. The
study is part of a larger program designed to acquire sufficient data on
ethynyl estradiol to support or refute its use as a postcoital contraceptive.
The investigation is being undertaken under IND #9658.

Major Findings : No pregnancies have been observed to date following the oral
administration of 5 mg. ethynyl estradiol daily for 5 consecutive days start-
ing within 72 hours of unprotected midcycle coital exposure. The major side
effect of this treatment is nausea. No serious untoward reactions have been
encountered.

Significance to Biomedical Research and Program of the Institute : The develop-
ment of new and more acceptable means of postcoital contraception is directly
related to the goals of the Contraceptive Development Branch.

Proposed Course : This is expected to be a continuing contractual effort until
sufficient data is generated by the total program to support or refute the use
of ethynyl estradiol as a safe and effective postcoital contraceptive agent.
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( NICHD ANNUAL REPORT
July l\ 1973 through June 30, 1974

Conttiiceptlve Development Branch
Contract and Collaborative Research

I

Contract Title: Clinical Investigation of Ethynyl Estradiol and Conjugated

Natural Estrogens as Postcoital Contraceptive Agents

Contractor: Planned Parenthood League of Connecticut, Inc.

Money Allocated: $132,342 (FY 74) 2 years

Objectives : The purpose of this project is to study the safety and efficacy

of ethynyl estradiol and conjugated natural estrogens as postcoital contra-

ceptives. Standard doses of both drugs and uniform protocols will be em-

ployed in patients requesting this form of contraception who meet the rigid

criteria for acceptance into the program. The study is part of a larger

program designed to acquire sufficient data on ethynyl estradiol and conju-

gated natural estrogens to support or refute their use as postcoital contra-

ceptive agents. The investigation will be carried out under IND #10,138.

Major Findings : This contract was awarded only recently and no clinical

studies have been completed.

Significance to Biomedical Research and Program of the Institute : The develop-

ment of new and more acceptable means of postcoital contraception is directly

related to the goals of the Contraceptive Development Branch.

Proposed Course : This is expected to be a continuing contractual effort

until sufficient data is generated by the total program to support or refute

the use of ethynyl estradiol and conjugated natural estrogens as safe and

effective postcoital contraceptive agents.

i
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NICHD A1<JNUAL REPORT
July i, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contract Title: Study of the Safety and Efficacy of a Conjugated Estrogen
Preparation as a Postcoital Contraceptive

Contractor: University of Florida
Money Allocated: $53,086 (FY 73) 2 Yrs,

Objectives : The purpose of this project is to study the safety and efficacy
of a cotijugated estrogen preparation as a postcoital contraceptive. A stan-
dard dose and uniform protocols are employed in patients seeking this form
of contraception who meet the rigid criteria for acceptance into the program.
The study is part of a larger program designed to acquire sufficient data on
conjugated natural estrogens to support or refute their use as a postcoital
contraceptive. The investigation is being undertaken under IND //9839.

Major Findings : No pregnancies have been observed to date following the oral
administration of 30 mg. conjugated natural estrogens daily for 5 consecutive
days starting within 72 hours of unprotected midcycle coital exposure. The
major side effect of this treatment is nausea. No serious untoward problems
have been encountered.

Significance to Biomedical Research and Program of the Institute ; The develop-
ment of new and more acceptable means of postcoital contraception is directly
related to the goals of the Contraceptive Development Branch.

Proposed Course: This is expected to be a continuing contractual effort
until sufficient data is acquired by the total program to support or refute
the use of natural conjugated estrogens as a safe and effective postcoital
contraceptive agent.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Contraceptive Development Branch
Contract and Collaborative Research

Contract Title: tlinieal Evaluation of a Fluid-Filled Intrauterine Device

Contractor: Tecna Corporation and University of California
Money Allocated: $51,980 (FY 74)

Objectives ; The major objective of this contract is to clinically evaluate

a new fluid-filled intrauterine device (lUD). Preliminary data indicate

that the device is well tolerated and provides high contraceptive efficacy.

The lUD will be inserted into 100 women for an anticipated 1050 women months.

This represents a minimal sample upon which statistically valid conclusions

can be made.

Major Findings : The lUD has been inserted into 77 subjects, 697o of whom
were nulliparous. Total experience with the device under this particular

study amounts to 35Q woman-months of use. Additional subject experience is

liable from non- federally supported sources. Preliminary data indicate

that in terms of pregnancy rates, expulsions and removals the fluid-filled

lUD represents an improvement over the Lippes loop. Considerably more
extensive data are required to substantiate the initial findings.

Significance to Biomedical Research and Program of the Institute ; Development

of new contraceptive devices is directly related to the published purpose of

the Contraceptive Development Branch.

Proposed Course ; This is expected to be a continuing contractual effort

leading to the development of new contraceptive devices.
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Contract Title:

Contractor:
Money Allocated:

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch

Contract and Collaborative Research

Contraceptive Development Studies for Males: Oral
Steroid Hormone Administration
University of Washington School of Medicine
$118,056 (FY 71) for two years, $58,315 (FY 74)

Objectives ; This contract proposal is designed to evaluate the combined
effects of two androgenic steroids on spermatogenesis when administered to

normal adult human males. The ultimate goal is to develop an effective oral
contraceptive technique for males.

At the present time there is no compound available for effectively inhibiting
human spermatogenesis which is non-toxic or absent from adverse reactions
which would render the preparation either unacceptable to the patient or to

his physician.

Major Findings : The first extensive male contraceptive trial is nearing
completion. It involves the use of Danazol in combination with either methyl
testosterone (MT) or testosterone enanthate (TE) . The Danazol and MT are
given orally daily and the TE is given as a once-a-month injection. Neither
one of the three drugs proved useful when given alone. Likewise, Danazol
together with MT at lOmg/day had little effect on sperm production. The most
effective treatment involved Danazol-600mg/day together with TE-200mg/month.
In this group 10 out of 15 subjects had sperm counts of 5 million or less

per ejaculate.

No undesirable side effects were observed nor were there any toxlcological man-

ifestations among the volunteers. It is also important to know that male
volunteers are readily available for participation in projects dealing with
the development of male contraceptives.

Significance to Biomedical Research and Program of the Institute: Development
of contraceptive techniques for the male is highly relevant to the contracep-
tive development program.

Proposed Course: This is expected to be a continuing contractual effort lead-

ing toward the development of new contraceptives and is an integral part of

the contraceptive development program.
/
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Contract Title:
Contractor:
Money Allocated:

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974
Contraceptive Development Branch
Contract and Collaborative Research

Distribution of Hormonal Substances
Emory University
$11,338 (FY 73)

Objectives ^ The objective of this contract is to provide facilities to store,

package and distribute hormonal substances procured under CDB contracts to

qualified investigators requesting the materials for research purposes.

Significance to Biomedical Research and Program of the Institute: The
hormonal substances being distributed play an indispensable role in the

reproductive processes. Their distribution and subsequent utilization furthers

our understanding of reproduction and may lead to the development of new con-
traceptives. The latter is a stated goal of the Contraceptive Development

Branch

.

Proposed Course: This is expected to be a continuing contractual effort.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Population and Reproduction Grants Branch
Center for Population Research

The Population and Reproduction Grants Branch within the Center for Population
Research provides support for fundamental biological and chemical research aid
training in biomedical disciplines dealing with reproduction and behavioral-
social disciplines dealing with the determinants and consequences of population
phenomena.

The appropriation for FY 74 includes three categories of funds: 1) the
President's Budget of $17,663,000 for regular research programs and $682,000
for special research (RCA's and RCDA's); 2) the Congressional Increase of

$5,154,000 for regular research and $77,000 for special research programs; aid

3) the training program of $1,843,000 of which $1,117,000 is for training
grants, $530,000 for F22 new-type fellowships, and $196,00 for F2 and F3 old

-

type postdoctoral and special fellowships. These do not include the so-call jd

"impounded funds" disbursed in 1974 on FY 73 fundable unpaid grant applicati ins

of $4,899,900. The Congressional Increase was used to fund projects for a 2 i-

month period, instead of 12 months, by administrative decision.

As of February 1974, grant funding of $23,576,000 (President's Budget plus the
Congressional Increase) supported 308 Project Research Grants ($17, 393, 134)^
10 Centers ($2,702,967), 10 Program Projects ($2,720,899), and 25 Research
Career Programs ($759,000). One program project (Biggers, Harvard) was
supported with FY 73 impounded funds. Training funds of $1,843,000 support&i
14 Training grants ($1,117,000), 40 F22 New Fellowships, $530,000. Projects
were supported in areas of reproductive biology and contraceptive developmen:,
animal ecology and behavior and in the behavioral-social aspects of populati >n

research. While no new training awards had been made after January 29, 1973
the current fiscal year has seen the birth of a new fellowship program (F22)
as well as the pa}Ttient of fundable training grant programs from FY 73 impounded
fund s

.

The mission of the Branch was broadened in July 1970 with the development of

the Population Research Center Award Program , currently funding ten such Cen ers
at a level of $2,702,967, which represents 9 percent of the total Branch bud,;et

and 10 percent of the research budget. The program provides additional core
but not research, support together with new program developments for investi-
gators conducting interdisciplinary funded research relevant to population
problems. Population Research Centers are designed to facilitate multidisci -

plinary communication and effort in the population field, give visibility to
research areas, and provide administrative support and a physical environmeni
conducive to scientific productivity. Centers have been established at: Th.:

Population Council, New York City, Biomedical Division; University of Texas,
Population Research Center; Vanderbilt University, Department of Obstetrics end

Gynecology; University of Wisconsin, Center for Demography and Ecology; Harv< rd

University Medical School, Center for Population Research; University of Chii ago,

Ben May Laboratory; Johns Hopkins University, Department of Population Djmam.cs;

Baylor College of Medicine, Department of Cell Biology; University of North
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Carolina, Carolina Population Center; and Columbia University, Department of
Obstetrics and Gynecology. The Centers at the Universities of Texas, Wiscorsin
and North Carolina are in the behavioral -social field, the one at Johns Hopkins
University involves both fields, while the others relate to the biomedic field.

In contrast. Program Project Grants provide support for component research
projects, as well as core facilities. This multidisciplinary type of research
effort involves the concerted attack of scientists in different, but related,
disciplines on a common well-defined goal or problem area. Program Projects
are located at: Columbia University, Department of Obstetrics and Gynecology;
University of Michigan, Department of Pathology; Northwestern University,
Department of Physiology; Oregon Regional Primate Research Center, Department
of Reproduction; University of Pennsylvania, Department of Obstetrics and
Gynecology; University of Texas at Austin, Department of Zoology; University
of Texas Medical School at Houston, Program in Reproductive Biology and Repro-
ductive Endocrinology; Case Western Reserve University, Department of Repro-
ductive Biology; University of California at San Diego, Department of Biology;
Washington University School of Medicine at St. Louis, Department of Obstetrics
and Gynecology; and Harvard University Medical School, Laboratory of Human
Reproduction and Reproductive Biology. These programs contain 64 individual
projects, each with an average support of $42,514. Since the establishment in

1970 of the Research and Training Committee, the program projects and centers
programs (POl) have grown from $0.9 million to $5.6 million. At present, this
represents about 217o of the Branch's res6arch budget; approximately equal amounts
are being spent on each type of grant. Total funds for POl programs have
increased from 10.3% of total research funds in FY 70 to 20.9% in FY 74. Tha
growth in this period took place in the centers program which increased from
about 2.5% to 10% of the research budget, while the funds for program projecis
have remained relatively constant at approximately the 10-11% level. If the
POl applications are broken down into their component projects, the overall
approval rate (53%) of these projects is slightly lower than that of regular .

research grant applications (60%).

An annual meeting of the Directors of the Population Research Centers and
Program Projects is held in July of each year at one of the Centers to facil-
itate the exchange of information regarding new and significant developments
in reproduction and behavioral -social aspects of population research. An annual
progress report is published as well as papers presented at a conference hel

v

in conjunction with the annual meeting. The first scientific conference, he .d

at Vanderbilt University, July 1972, was organized by Dr. B. O'Malley and
featured "Receptors for Reproductive Hormones ". It dealt with the role of
receptors in the mechanism of action of both sex steroid and gonadotropic
hormones. The papers presented at the Conference were published by the Pleniim

Press, New York City. At the time. Dr. B. O'Malley was director of the Cen.:er

at Vanderbilt University, but has since moved to the Baylor College of Medic .ne,

Houston, Texas.

Dr. W. Montagna, former Director of the Program Project in Primate Reproduct .on

at the Oregon Regional Primate Research Center, Beaverton, Oregon, hosted th.'

Second Annual Director's Conference in July 1973. With the title of "Repro-
ductive Behavior ", this conference dealt with the neurohormonal and pharmaco -

logical determinants of behavior, hormonal development of sexual behavior an>l
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the social behavioral aspects of human fertility. A volune of conLrihuted
papers Will soon be published by the Plenum Press, New Yo-k City. A third
conference to be held at the Annual Meeting of the Directors in July 1974>

will featurfe the topic of "Fertility Regulation Throush Basic Research ", and

will be held at the Population Council, The Rockefeller University, New York
City. Host for the meeting will be Dr. S. J. Segal, Director, Biomedical
Division. The program includes papers on gonadotropin release and receptor
site interactions, implications for fertility regulation, recent advances in

fertility regulation, fertility regulation by suppression of gamete development
and function, and the molecular biology of fertility regulation.

The annual reports of accomplishments in population resea:rch at the population
research centers and program projects consist of summariej of the objectives of

each program, the disciplines and staffs represented, the core facilities be ,ng

supported, and brief descriptions of the activities and research achievements
in reproductive biology and social science research.

Impounded FY 73 funds made available in FY 74 amounted to $4,899,000. Of th-S,

$2,993,758 supported 63 research grants (as of May 1) approved in FY 73 (somj

applications are still under administrative review). Of ':he 63 funded appli-
cations, 21 deal with behavioral-social topics and 42 with biomedic ones. Tais
is about the same division of the subject areas which exists in the regular
FY 73 and FY 74 categories. $206,242 funded one program i^roject (Harvard), ind

$132,000 supported research career programs. Training grant support amounted,

to $1,250,000 and that of F2- and F3-fellowships totaled ,5317,000,

The Research Career Program (RCP) includes two types of awards (FY 74 funding;,

$759,000): the Research Career Development Awards (RCDA), $715,000, and the

Research Career Awards (RCA), $64,000. Two scientists are recipients of the
latter: Dr. M. C. Chang, Worcester Foundation for Experimental Biology; and

Dr. Arpad I. Csapo, Washington University School of Medicine. An additional

$132,000 became available in FY 74 from impounded FY 73 funds for RCDA awards
approved at fundable level in FY 73. In April, 1974, a continuation of the

NIH Research Career Development Program was announced; this program was bein,^

phased out at the t.ime. Awards in this program are to foster the developmen-
of promising young scientists with outstanding research potential for careers
of independent research in the sciences related to health. The Population a id

Reproduction Grants Branch, CPR, is the only program within the NICHD to exp -ess

interest in continuing this type of training.

Fellowship Programs . During the year a new type fellowship was introduced f )r

the first time. This new fellowship commonly referred i;o as type F22 has

several new features, the most prominent being a base stipend of $10,000 witii

certain pay back features if research is not the end purpose of the training '

The Branch funds 40 of these F22 fellowships, which vary in amount, for a to :al

of $530,000. .In addition 9 of the old type fellowships, F2 and F3 postdocto -al

and special, are supported for a total of $196,000, the average stipend bein,'

$21,777. The funds spent for all types of training during FY 74 amounted to

$2,602,000.

Training Programs . The six training programs currently receive support of

$1,117,000: University of Pennsylvania, Reproductive Physiology; Princeton
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University, Special Training in Demography; University of Chicago, Social
Science Aspects of Fertility and Family Planning; University of Washington,
Endocrinology of Reproduction; Case Western Reserve University, Biology of
Human Reproduction; and University of Massachusetts, Mammalian Reproduction.

After commitment of these "old" training programs had been renewed, the Branch
was able to fund the fbllowing three new training programs: Baylor University,
Reproductive Biology: Regulatory Mechanisms; Washington University, Training
in Reproductive Biology; University of Maryland, Training Program in Repro-
ductive Endocrinology. In addition the Branch was able to fund an additiona:.

rather large "old" training program at the University of North Carolina, in

Population Studies.

Staff . During this year, Ms. Julia Lobotsky, M.S., joined the staff in August
as Biologist. She came to the Institute from the Worcester Foundation for
Experimental Biology, Shrewsbury, Massachusetts, where she held a position as
a research scientist with, speciality in reproductive biology and was also
editor of a scientific newsletter dealing with research in prostaglandins.
Two scientists, enrolled in the Grants Associate Program, NIH, spent 3 to 4
weeks in the Branch: Elke Jordan, Ph.D., and Andrew Chiarodo, Ph.D. Dr.
Chiarodo's report on the "Funding and Review Status of f'RGB Population Resea^-ch

Centers and Program Projects" forms a part of this report. Dr. Allyn J.

Waterman's appointment as a Consultant to the Center following his retiremen;
in August, 1972, was terminated in September with his temporary appointment iS

Health Scientist Administrator. Dr. W.H. Spillane, Medical Social Worker,
resigned and is currently Chief, Programmatic Information Section, Drug Abus

»

Information Branch, Alcohol, Drug Abuse and Mental Health Administration.

Symposia and Workshops . A symposium was held on the "Mechanism of Ovulation '

in conjunction with the sixth annual meeting of the Society for the Study of
Reproduction at the University of Georgia, Athens, Georgia. Organized and
directed by Dr. A.V. Nalbandov, University of Illinois, President of the Soc.ety,
it encompassed such topics as: role of hormones in the maturation of oocy1:e3,

binding of gonadotropic hormones by follicle cells, role of steroid synthesis
in the process of ovulation, ovarian proteolytic activity and ovulation, eff jct

of LH in the follicle wall, effect of FSH and LH and their antibodies in follicle
growth and ovulation, and the role of nerves and catecholamines in ovulation
The proceedings appeared in the March 1974 issue of the Biology of Reproduct on ,

the Society's journal. This symposium continues a series supported by the
Population and Reproduction Grants Branch. Previous topics in the series ha /e

included: male reproduction, gametes and fertilization, environment and rep -o-

duction, immunoreproduction and the corpus luteum.

A conference on "Biorhythms and Human Reproduction" sponsored by the Inter-
national Institute for the Study of Human Reproduction, Columbia University,
and the Center for Population Research, NICHD was held at the Sterling Fores:
Conference Center. Organized and directed by R.L. Vande Wiele, M.D. and R.M.
Richart, M.D., and with more than 70 scientists from the United States and
abroad participating, this conference examined carefully selected subjects in
human reproduction, emphasizing those that in recent years have undergone ra >id

growth and development. The publication, edited by Michel Ferin, M.D., Fran.
Halberg, M.D., Ralph Richart, M.D., and Rajrmond Vande Wiele, M.D., covers su ;h
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topics as: mathematical models and special structures, primary and secondar/

rhythms related to the menstrual cycle, the hypothalamic-pituitary-gonadal eid

adrenal axes, testicular function, synchronizers of reproductive function,

characteristics of biorhythms, cellular and neuroendocrine mechanisms involvad
in biorhythms.

Sponsored by the Reproductive Biology Study Section, NIH, and the Center for

Population Research, a workshop on the "Uterus " was held in conjunction with

the April 1974 meeting of the Study Section. Co-chair persons were Stanley j.

Korenman and Helen A. Padykula. Topics discussed included: uterine strilcturi,

uterus as a model of hormone action, uterus as a muscle, uterine fluid proteins,

and clinical status of prostaglandins. No publication is anticipated.

In June 1974 the Society for Developmental Biology and the Center for Populaiion

Research co-sponsored a
" Symposium on Reproductive Biology" at the time of t/ie

33rd annual meeting of the Society at the University of Georgia. A publication

will be forthcoming; topics discussed included: garaetogenesis, early mammal-an

development, sex differentiation and behavior, implantation, and social and

biological controls of reproduction.

In order to meet the continually growing needs for research and teaching in

the behavioral-social aspects of population research, the Center for Populat .on

Research sponsored a Summer Institute in Population held at the Carolina Pop.^-

lation Center, University of North Carolina for four weeks, beginning July 33,

1973. The Institute was developed to help meet needs for increased population

research and teaching in five areas: anthropology, economics, political scii^nce,

psychology, and sociology.

Highlights of PRGB Supported Biomedical Research

Beyond the need for goal-oriented research associated with population problems

arising with the significant expansion of the world population, there is an

undisputed need for continued support of fundamental investigations which wi ,1

furnish basic information concerning reproduction and population dynamics.

Studies at the biochemical, genetic, physical, physiological, behavioral, an<l

early developmental levels in both the normal and the pathologic, in vivo anc

in vitro, the vertebrate and the invertebrate are continuing to help towards

an understanding and appreciation of human reproduction and sexual development.

Support for around 400 research grants has enabled basic biomedical and behav-

ioral scientists to identify their research Interests in population research

and basic reproductive biology with the mission of the Center. The discovery

of new, safe, more effective and acceptable methods of regulating family size:

will require the cooperative efforts of biomedical and social scientists fror.:

many different disciplines including: biology, chemistry, physics, bioengin. er-

ing, sociology and psychology. The problems associated with human infertility

continue to be of concern; failure to have children can be as disturbing to

healthy family life as too many or too closely spaced children. The field oi

male fertility has been quite neglected, for various reasons, including the

difficulty involved in research in this problem area, as well as the relatively

fewer points in the male reproductive system available for interruption.
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A Survey by title of the currently supported resoarch grants in the biomacllc

field shows investigations being conducted within the broad program guidelines

from germ cell development to implantation in placental mammals, including t .e

human. Since the last annual report there have been numerous developments .n

the basic reproduction field among our grantees. Areas showing particular
progress and promise basic to contraceptive development include: gamete

development and maturation, gene activation and other aspects of the mechanism
of action of hormones at subcellular levels, hormone receptors, ovulation,

gamete transport, fertilization, implantation, corpus luteum initiation and

maintenance, biorhythms, oviduct, uterine proteins, spermatogenesis, vasectoay,

neuroendocrinology, hypothalamic-hypophyseal-gonadal circuit, pineal gland, ind

pheromones.

Ovary . Cells from large follicles of the pig bind many times rtiore labelled iCG

than do cells from small follicles. Whether these sites are on the same or

different cells or cell types is not known. LH increases cyclic AMP levels i.n

cultured 'granulosa cells from large follicles but not from small follicles
(Channing and Kammerman). The inability of LH to stimulate cAMP or progestin
secretion by the granulosa cells of, small follicles may be due to a deficiency
of LH receptors at this stage. There appears to be an inhibitory action of

follicular fluid upon luteinization. Granulosa cells from large follicles o i"

the pig can luteinize spontaneously in culture; cells from small follicles d )

not. Follicular fluid from small follicles appears to act at a step after Hi

binding (Ledwitz-Rigby, Channing). Granulosa cell maturation may be a process

which involves loss of available FSH receptors. The maximum capacity for FSII

binding was observed in small follicle granulosa cells. Conversely, the binuing
capacity for hCG was greatest, for large follicle granulosa cells (Midgley,

Desjardins, et al).

Blandau and colleagues have found an acid proteinase, perhaps similar to

cathepsin-D, in the preovulatory follicular stigma area (rabbit). They have

also confirmed the presence of mammalian collagenase in the walls of the sti,;ma

of the preovulatory follicles, which is involved in the dissolution of connective

tissues in the ovulatory process, depoljnnerizing the thick layer of collagen in

this region.

Prostaglandin E2 stimulates steroidogenesis in vitro in human corpus luteum
slices to an extent similar to human chorionic gonadotropin (hCG) (Marsh,

LeMaire). This prostaglandin, as well as hCG and hLH, also increase the inco --

poration of labelled adenine into labelled cyclic AMP by stimulation of aden'l

cyclase rather than inhibition of the destructive phosphodiesterase. Corpor i

lutea of the menstrual cycle are much more responsive to stimulation in term.;

of steroid synthesis and cyclic AMP formation than corpora lutea of pregnane'.

Oviduct . A pro-ovarian ciliary current has been found in pig and rabbit ovi

-

ductal isthmus that provokes rotational turbulence favoring fertilization ant the

deposition of egg coatings (Blandau et al). Egg transport over the fimbrial
surface is affected by the number of ciliated cells (hormone dependent).
Ampullary muscle contractions were more coordinated and vigorous in rabbits it

the time of gonadotropin-induced ovulation or after progestin injection. Th j.s

and other evidence indicated a relation between transport and an increase in

the secretion of progestin and a fall in the level of estrogen in the estrogen-

primed smooth musculature of the ampulla. The new technique of the scanning
electron microscope demonstrates most convincingly the changes in the oviducc
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due to estrogen. The fimbriae from oviducts of spayed rabbits showed extensive
loss of cilia and flattening of the secretory cells; administration of estrogen
cAused almost complete reciliation (Rumery, Eddy).

Uterus . Progesterone-binding components have been found in the uterine cytcsol
from mouse and rat (O'Malley et al). The amount of binding is dependent upc

i

the animals' endocrine status. Furthermorca, the progesterone binding capapity
can be transferred from target tissue chromatins. When these acceptor sihes are
transferred, there is also a corresponding transfer of the receptor-binding
capacity without alteration indicating that the acidic protein fraction defiies
the specificity of the acceptor site for the steroid hormone-receptor comple.^.

Perhaps the target cell genome contains specific acceptor sites which receiva
the inducer complex as it enters the nucleus.

Induction of blastokinin, protein specific to the preimplantation uterus, has
been demonstrated in rabbits treated with oral contraceptive steroids contai/iing
the C-19 methyl group, but not with those which are 19- nor steroids (Arthur
and Chang). Asynchrony between embryonic development and an altered uterine
environment has been suggested as a mode of action for steroidal contracepti /es.

Blastocyst and Implantation . The rabbit blastocyst , contains enzymes capable of
synthesizing cholesterol and pregnenolone from acetate and metabolizing various
steroid hormones (Huff and Eik-Nes). Significant concentrations of various
progestins have been found in the blastocyst and its fluid, possibly provided,

by endometrial secretion. Unconjugated estrogen and progesterone have been
found in pig blastocysts, and it seems possible that steroid hormones are
synthesized by the blastocyst (Perry, Heap and Amoroso). Whether these loca.ly
produced hormones play a role in implantation is not known.

The use of antibodies directed against hormones or tissues essential for rep^-o-

ductive functions has been studied for a long time and is an extremely usefu

.

methodological tool. Antisera to rat median eminence terminate gestation and

inhibit ovulation in the rat; these effects could be reversed by simultaneous
administration of LH or LRH (Ying, Creep). Antiserum produced against rat

deciduoma contains antibodies specific to rat decidual tissue antigens. Whe \.

administered to pregnant rats, it causes abortion. Histologically, the trop lo-

blastic giant cells degenerate first and this causes death of the embryo ana

later degeneration of decidual tissue and placental separation (Yoshinaga),

Testis , Research on the male reproductive system continues to be active and

now we are beginning to learn what the role of FSH is in the male. It has b.^en

known that testicular androgen is necessary for the completion of spermatoge lesis

in the seminiferous tubules and for the sperm in the epididymis to acquire
fertilizing capacity. Androgen, therefore, must be carried from its cellula
origin in the testis to the sites of action. There appears to be a transpor .:able

androgen binding protein (ABE) that is produced by Sertoli cells under the

influence of FSH. It provides more binding sites for androgen within the
seminiferous tubules and it is carried by rete testis fluid to the epididymi ;

so that a high concentration of androgen is also available there, ABP is no.

the same protein as cytosol receptor protein, LH as well as FSH is needed f -r

the completion of spermatogenesis; it may be that LH acts indirectly by stimu-
lating the secretion of testosterone (French, et al). There are studies to
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identify the cellular site of action of FSH in the testes and the biochemical
and morphological events which ocpur at this time (Moans, Huckins). The
germinal epithelium of the testis • develops in a milieu with a high testoster Jne

concentration. Testis fluid collected from ligated ductuli efferentes in thj

rat has a concentration of testosterone about 18 times greater than that in

peripheral plasma (Harris and Bartke).

The capacity of testicular gonadotropin receptors to bind hCG and rFSH seems to

be related to the developmental status of the steroidogenic and spermatogenic
elements of the testis. rFSH-binding increased from 5-15 days of age and

remained unchanged through 90 days. hCG, however, showed increasing binding
during development with a plateau at 55 days (Desjardins, Zelesnik, Midgley,

Reichert).

The structural basis of the blood-testis barrier resides in the occluding
junctions between myoid ceills surrounding the seminiferous tubule, and occluding

junctions between adjacent Sertoli cells. Vasectomy in the dog impaired spei-ma-

togenesis in many of the testicular tubules. Vasectomy may affect the integrity

of the blood-testis barrier in the dog, in contrast to the rat, and in turn :he

passage of materials between the Sertoli cells (Heidger).

Studies on the effect of various steroids on the maturation of spermatozoa in

the epididymis of the hamster show that normal fertilizing ability in castrated

hamster is maintained by androgens In this order of efficacy: 3 alpha-

androstanediol, 5 alpha-dlhydrotestosterone, testosterone. If males are treated

with progesterone, testosterone Is unable to overcome its adverse effects bu;

the other two androgens can do so (Lubicz-Nawrocki, Chang).

Prolactin . The control of the release of prolactin is not well defined but ..;

number of studies are addressing this subject. Artificial cervical stimulat:-on

(or infertile mating) results in a prolonged period of progesterone secretion
by the corpora lutea (around 12 days of pseudopregnancy) as compared to the
unmated rat with an estrous cycle of 4 days. Ovarian steroids are known to •lay
an important part in prolonging the prolactin surges once they have been
initiated by cervical stimulation (CS). There are two daily sui-ges of prolactin
secretion, one diurnal and one nocturnal. It has now been shown that prolactin
secretion can be initiated by CS and maintained in the absence of steroid

hormones (ovar iectomized , adrenalectomized rat). In addition, the surges of

prolactin seem to be related to time of day rather than to the time that CS -s

applied (Smith, M.S. Neill).

The role of brain catecholamines and hypophysiotropic hormones in the release of

prolactin is being studied in ovariectomized rats. It appears that prolactiu
release is under a dual dopaminergic control exerted at both the hypothalamus
and the pituitary. Dopamine inhibition of prolactin release may be via acti-
vation of cyclic AMP and may be modulated by an increase in prostaglandin Ex
(Ojeda, Harms, McCann; Carr, Conway, Voogt). Thyrotropin releasing hormone
(TRH) appears to act directly on the anterior pituitary to increase the rele.se
of prolactin (Porteus, Malven). Thus, it would seem that prolactin may have a

dual control: dopamine being an inhibiting factor and TRH a releasing factor,
of prolactin.
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6eno HuKu 1 at ion . TIk- fundtiinojitn] probh-iii of llin mo li>ru I <ir imichfiiilnm o\ nam
regulation during oogoni-slti add ourly umliryonlc duvti lopmont coni huiud to ho
productively pursued. Mature oocyteB oi many iminuil .spocios contain inlormiclon
RNA which is not utilized for protein synthesia until after fertilization.
Gene transcription is being studied in a unique model, the Echiuroid worm
(Urechis) which has no organized ovary and hence mature eggs are readily avail-
able (Davis, F.C.)^ Studies with Xenopus and sea urchins show that there
appears to be a common pattern of arrangement of DNA sequences such that

repetitive sequences are interspersed with non-repetitive sequences (Davidsc.i).

Sexual Behavior and Animal Ecolofiy . Research in the area of hormonal control
of sexual behavior in animals has resulted in the demonstration of significant
neuroendocrine relationships. Lesions in the area of the brain concerned wi;h
mating behavior in the female rat abolish this behavior whereas implantation
of estrogen elicits mating behavior. LH-RH may have a separate effect on matiig
behavior aside from its action in releasing gonadotropins (Moss and McCann).
Ovariectomized, estrogen primed females treated with progesterone and LH-RH ^ave

positive reactions when placed with a sexually active male, but not those treated

with FSH and LH. This suggests that LH-RH may exert a facilitatory effect oi

the induction of mating behavior similar to progesterone and estrogen.

Observational studies correlating social behavior and territory involve a nunber
of animal species (Emlen, Wagner). The social milieu or the density of popu-
lation can affect the development of normal male reproductive patterns.

Puberty . Estrogen is an important factor in the maturation of the hypothalajilc-

anterior pituitary complex in development and in regulation of the onset of

puberty. In the rat "matured" hypothalamic estradiol receptors appear gradually
after birth, then rapidly increase in number between 14 and 21 days of age aid

reach a maximum at 28 days, indicating the development of the receptors in tie
hypothalamus at prepubertal stages. Concentration of the estrogen-binding
protein in the uterus of prepubertal rats increases rapidly between days 1 aid

10 after birth, after which it remains relatively constant (Gorski et al).

HJRhlights of PRGB Supported Behavioral-Social Research

The behavioral-social population research grants program has had the objecti/es
of stimulating the development of research grant applications, of increasing
and diversifying the behavioral disciplines engaged in such research, and of

broadening the substantive scope of the program. For the first time since tie

initiation of the behavioral-social population research grants program in 19 j8,

the program has shown a drop in the number of research grant applications.

The number of applications submitted since fiscal year 1970 are as follows:
FY 1970 - 25; FY 1971 - 125; FY 1972 - 151; FY 1973 - 228; FY 1974 - 164.

After a substantial increase of 77 applications from FY 1972 - FY 1973, ther-j

was a smaller decrease of 64 applications from FY 1973 - FY 1974. The decreise
may underline the point that most of the behavioral sciences are still in th

2

early stages of their development of population research.

However, the behavioral-social research grants program continues to involve a

large number of disciplines in the submission of applications. During the
fiscal year, members of 21 behavioral disciplines developed applications, tha
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same number as in FY 1973. The disciplines were represented as follows (the

FY 1972 reprfesentation is in parentheses): Economics - 23% (29%); Psychology -

157o (19%); Political Science - 14% (5%); Sociology - 12% (15%); Anthropology -

10% (9%); Demography - 8% (5%); Geography - 4% (3%); Statistics - 2% (3%);

Psychiatry - 2%; History - 2% (1%); Epidemiology - 2%; Obstetrics and Gynecology
- 1% (1%); and Engineering - 1%. These disciplines had one proposal each:

Social ^ork;. Pediatries, City Planning, Mathematics, Physiology, Genetics,

Communibations, and Nursing.

Classifying the number of applications in four major substantive areas shows

the following: Fertility, 63; Population Growth, Movement, and Composition,

68; Family and Women's Status, 18; Population Policy, 15; total 164.

The pattern of substantive areas shows a change from the usual preponderance of

fertility applications to relatively more emphasis on population growth and

movement and on population policy, the latter reflecting interest on the pare

of the political scientists.

Within each of the four major classifications the following sub-categories ware
represented

:

Population Growth, Movement, anl
Fertility Composition

Social-cultural factors 33%
Psychological factors 20%
Economic factors 17%
Abortion 10%
Sterilization 8%
Family Planning 8%
General 3%

Growth and decline 44%
Movement (migration) 3 L%

Composition IsJ^

Density 6%

Family and Women's Status

Family and Fertility 67%
Women's status and fertility 33%

Population Policy

Population Policy 100%

The following refers to some of the behavioral-social applications funded during

FY 1974, by classification and sub-category.

Fertility

Social-Cultural Factors . Studies include investigation of fertility and

assimilation of the foreign born, testing hypotheses concerning the fertilit '

behavior of minority groups in the United States (Gurak), and of childlessne iS

among black Americans, especially in relation to possible effects of upward

social mobility (Mommsen). An intensive examination of nuptiality patterns and

their possible determinants is planned (Brandes).

Psychological Factors . A large scale study of motivations for having

children (value of children) in the United States is being undertaken (Hoffmm
and Fawcett). An investigator is exploring values and processes underlying
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birth planning decisions (Townes), while another is attempting to develop
predictive indicators of probable success or failure in contraceptive planniag
(Oskamp).

Economic Factors . A study of the socioeconomic determinants of post-^i'ar

fertility in the United States is being initiated (Beaver). An investigator
is analyzing the intergenerational transfer of wealth and its possible relations
to fertility (Soltow), while another is trying to develop an understanding of
the causal relationship between land inheritance and birth rate (Khera). An
investigation of the sources of higher black fertility vis-a-vis the white
United States population, with special attention to economic and labor force
participation factors, is beirtg undertaken (Gregory).

Abortion . A survey of abortion patients in New York City will provide
detailed analyses of abortion patients and a large amount of follow-up data on

later contraceptive and fertility behavior of women who obtain abortions
(Lerner). Another investigator is studying decision-making processes among
women with unplanned pregnancies (Rosen).

Family Planning . The analysis of data from an interdisciplinary studj- of
a large scale family planning program in India is being funded (Simmons).

Population Growth, Movement, and Composition

Growth and Decline . Two investigators are attempting to develop better
understanding of the dynamics of population growth and decline by studying tie
causes and effects of population change in the preindustrial setting (Lee), and

the relationship between demographic variables and environmental, agricultural,
and social organizational processes in a Swiss village over a 300-year period
(Netting).

Movement (Migration) . An investigator will study patterns of separation of

place of work and home in metropolitan areas in the United States (Guest), wiile
another is continuing to study some economic determinants of the choice of

residential location in metropolitan areas (Pollakowski).

Density . An investigator is studying the effects of intra-urban populat Lon

distribution on several social, psychological, and somatic variables and

pathologies (Choldin).

Family and Women's Status

Family and Fertility . A study is being initiated of the interrelating
variables of kinship, family structure, population and landholding (Sabean).

Women's Status and Fertility . An investigator is attempting to investigate
the effect of such family-building variables as marital status and number of

children on the socioeconomic achievement of American female college graduates
(Perucci).
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Population Policy

Policy . An investigator is cc*ncfirned with the impact of migration on

urban-regional growth, the feedbadk from growth pattiarna to migration, and tie

relation. of these factors to Mexican government policy decisions (Greenwo6d).
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NICHD ANNUAL REPORT
July 1, 1973 thro^jgh June 30, 1974

Fertility Regulating Methods Evaluation Branch
Center for Population Research

The program of the Fertility Regulating Methods Evaluation Branch has followed

the lines which were projected in FY 1974 with some exceptions. A new pro-

gram Qmphas is was developed t6 pursue the relationship if any between contra-

ceptive agents and methods and the subsequent occurrence of birth defects.

This program consists of several investigations and includes the evaluation
of oral contraceptives, the rhythm method, the use of spermicidal agents and

the use of lUDs. Both retrospective and prospective investigations are being

initiated which will cover those specific malformations which are currently
suspected of being associated with specific contraceptive methods like congen-

ital heart disease and malformations of the limb, but also other types of

malformations.

The collaborative investigation of the relationship between oral contraceptiva

steroids and cervical dysplasia was modified to a study of the prevalence of

cervical dysplasia in oral contraceptive users. This decision was made after

careful consideration and review by an expert panel and is based on the judg-

ment that the study could not provide a definitive answer to the question in

the face of a vast expenditure of time, effort and monies for five years or

more.

Several workshops were held by the Branch. One dealt with the topic of vasec-

tomy and included all the contractors currently supported by the Branch in iti'

vasectomy program.

A workshop of oral contraceptives and dietary nutrients took place in the fal^

of 1973 and a planning session with consultants in February of 1974.

Oral contraceptive use and cervical pathology which included cervical dysplas-a,

carcinoma in situ and cervical cancer was the topic of a workshop of contrac-

tors and outside investigators to assess the current state of knowledge in

this area. It brought together eight investigators. Six are currently con-

ducting studies in this country, one has a study in Canada and one in Great

Britain.

The Fertility Regulating Methods Evaluation Branch has a serious personnel

shortage. It has been carrying forward a highly diversified, substantial con-

tract research program in excess of 50 contracts with a staff of 3 professionals

and 2 sub-professionals. In order to sustain the quality of the ongoing pro-

gram and to expand it further to cover other areas of great concern, addition d.

staff is urgently needed.

Program content and progress of the FRMEB can best be summarized under sever-

al specific sub-headings.

General Surveillance :

The vast prospective study of about 18,000 women known as the Walnut Creek
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Conttade^tive Drug Study continues with emphasis on the enumeration of adverse
clinical and sub-clinical effects of low order of magnitude and also the
identification of risk factors of such effects drawn from the data as obtained
ftom the Automated Multiphasic Laboratory.

Numerous important findings have emerged from the ongoing analysis of the com-
prehensive information that has already been collected. Of particular clinical
significance is the observed several-fold increase in risk of hypertension in
women using oral contraceptives as compared to women using other methods of
contraception. The hypertension appears to be reversible, although it is not.

known whether reversibility is complete. Further, an increase in sub-clinical
urinary tract infections or bacteriuria was shown among oral contraceptive
users. Numerous biochemical effects as determined by the Automated Multi-
phasic Laborabory have been noted in oral contraceptive users. The signifi-
cance of these with respect to eventual clinical complications is as yet unde-
termined. Only a continuing multi-year follow-up of this population bringing
together the observed biochemical changes and the possibly later occurring
clinical complications will answer these questions.

Nttmerous piiblications have appeared in the scientific literature. Moreover,
the currently available information from this project will be presented sys-
tematically in three volumes of a monograph. The first volume is completed
and is now in print in the Government Printing Office. The second volume is
available in draft form and tindergoing revision. Volume III is scheduled to
be available in draft form by September of 1974.

Evaluation of Carcinogenic Potential

The two case-control studies of the relationship between breast cancer and
oral contraceptive use are completed and the final reports will become avail-
able during the next few ippnths. The known preliminary results of these two
investigations show no increase in risk in cancer of the breast among oral con-
traceptive users. A small decrease in risk in benign lesions of the breast ,

was observed in oral contraceptive users which is in keeping with the observa-
tions of others.

The preliminary results of a study on the association between oral contracep-
tive use and cervical dysplasia have shown no Increase in prevalence associated
with the use of oral contraceptive steroids. Another related study of con-
siderable significance deals with the follow-up of women with cervical dys-
plasia of which some are receiving oral contraceptive steroids and others use
other methods of contraception. A slight Increase in the rate of progression
in severity of cervical dysplasia has been observed after three years of follow-
up among the oral contraceptive users.

Interaction of Contraceptive Steroids with Essential Nutrients

This program consists of cross-sectional and longitudinal surveys of nutritive
health status in oral contraceptive (OC) users and controls, clinical inves-
tigations of interactions of OC with specific nutrients, the consequences of
these interactions, and animal studies of the elucidation of the metabolic
basis of the interactions of OC with essential nutrients.
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The surveys emphasize biochemical nutritional parameters known or suspected
to be abnormal in contraceptive users and contain cross-sectional and longi-
tudinal components. Preliminary resultr have been noted. Findings include
increases of white cell count, per cent of abnormal response for 2-ho-ur

post-prandial glucose, cholesterol, triglycerides, total lipids, serum iron,
and serum vitamin A. There is a significant decrease in the OC group in
fasting glucose level, serum albumin, serum alpha globulin, serum folate,
whole blood folate and serum ^2' ^^ effects of OC on biochemical nutritioi-
al parameters appeared largely independent of nutrient intake except for the
lowering effect on folate and B, levels which may be dependent on intake.

In the future the scope of these projects can be focused on essentially thre3
problems: B5 deficiency, folate deficiency and zinc deficiency.

In a surprisingly large proportion ( >75) of OC users, biochemical changes
indicative of deficiency In either one or all three of these essential dietary
nutrients occur.

The essential target shall be to establish or rule out causal relationships
between abnormal nutritive status of vitamin B^ , folate and zinc and certain .

adverse medical effects. This may require prospective longitudinal surveill-
ance of a large number of OC users.

An ill-understood, side-effect of the oral contraceptives is an alteration in
carbohydrate metabolism with biochemical features similar to maturity-onset
diabetes. Estrogen containing oral contraceptives also cause an abnormality
of tryptophan metabolism which is like that of vitamin Bg deficiency and re-
versed by pyrldoxlne administration. In view of this research, the effects
of pyrldoxlne were studied on glucose tolerance of oral contraceptive users.
Pyridoxine administration produced a marked improvement in the glucose toler-
ance of women with subclinical Vitamin B6 deficiency; the others were unaf- '

fected. When glucose tolerance was determined before the Induction of B^

deficiency, at the peak of the deficiency and after supplementation with pyrir-

doxine, marked deterioration in glucose tolerance was observed in the oral
contraceptive users which was reversed by pyridoxine. There was no signifi-
cant change in the glucose tolerance of the control subjects, despite the pres-
ence of Vitamin B^ deficiency. It is concluded that vitamin B5 deficiency aid
a separate metabolic effect of the contraceptive steroids are required to pro-
duce a pyridoxine responsive alteration in carbohydrate metabolism.

A sensitive procedure has been developed for measuring serum pyridoxal phos-
phate levels. Data obtained show that plasma pyridoxal phosphate levels are

reduced with OC use and that this effect can be reversed with pyrldoxlne supple-
mentation. Erythrocyte glutamic GOT values correlated significantly with pl.is-

ma pyridoxal phosphate levels.

Trace element balance studies were performed on OCA users and controls under
controlled conditions. OCA users had higher BMR and increased nitrogen re-
tention with positive nitrogen balance. There was a marked negative trace
mineral balance for zinc. Since dietary zinc intake provided by the average
diets of many population groups is lower than the recommended dietary allow-
ances, this may point to a serious public health problem.
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Because of the known increase in thromboembolic complications in oral con-
traceptive users, work, of the interaction of contraceptive steroids with
Vitamin K absorption, metabolism and utilization in animal models has been
supported. In rats prothrombin is more readily generated in females than in

males. Further, a polypeptide-type precursor of prothrombin could be altered
by estrogens and account for its coagulatory effect. It appears that estrogan
permits vitamin K to act more effectively and rapidly.

The effects of Vitamin B complex deficiencies and excess on metabolic hydrox/-
lation of selected ster6ids were also investigated. The metabolism of mes-
tranol wafe found to be higher in rats which were fed a thiamin, riboflavin aid
pyridoxlne deficient diet. The mechanism of this effect is to be elucidated
ill the future course of this project. The finding that metabolic rates of
steroids are influenced or determir.ed by dietary nutritional status raises the
question whether nutritional states may determine contraceptive efficacy and
deficiencies perhaps responsible for contraceptive failures.

In rats the effect of contraceptive steroids resembles those resulting from
Vitamin E deficiency. For this reason an investigation was initiated to

study the interrelationship between oral contraceptives and Vitamin E. The_

preliminary results of this project are as yet not conclusive.

Another investigation deals with the effect of oral contraceptive steroids on

calcium, phosphorus, magnesium and zinc metabolism with emphasis on bone min-
eralization. In rats it has been demonstrated that OCA depressed serum zinc
levels. The effect is much more due to the estrogen component of the OCA th^n
the progestin component. Calcixnn, magnesium and phosphorus levels were not
affected.

Thrombosis and Thromboembolism

The association and relationships between oral contraceptive use and throm-
botic, embolic vascular occlusion was investigated in two retrospective case-
control studies. The first project included all occlusions of systemic and
pulmonary vessels, except cerebrovascular accidents (stroke). The other study
focused on the association of oral contraceptives and stroke.

In the first study a data base of 500 cases of thromboembolism and 500 con-
trols has been accumulated. Preliminary analysis revealed that the overall
relative risk of thromboembolism in OC users is about 2.

The crude relative risk for the "idiopathic" groups is 7.2. Almost all of
these patients used the low dosage contraceptives, i.e., 100 meg. or less.
This would tend to confirm a recent observation of no reduction in risk of
thromboembolism with the low estrogen dosage when examining an "idiopathic
series."

The stroke project consisted of 300 patients admitted to the neurologic ser-
vices of ten collaborating university medical centers and controls. The anal-
ysis revealed that the relative risk of cerebral ischemia or thrombosis was
about nine times greater for women who use oral contraceptives.
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Hypertension was an additional risk factor for development of either throm-
botic or hemorrhagic stroke among women using oral contraceptives and those

not using these agents. Regular cigarette smoking and a history of symptoms
indicative of migraine headache also increased the likelihood of one or the

other type of stroke but more information is needed before a definite rela-
tl^onship can be established between these clinical factors and cerebrovasculir
disease. Oral contraceptives alone, in the absence of smoking, hypertension
or migraine, significantly increases the risk of stroke.

Another project is concerned with the development of laboratory tests capabl.i

of detecting or predicting intravascular coagulation.

This has resulted in the development and standardization of procedures and
methodology of fibrinogen chromatography. Further investigations have pur-
sued the usefulness of fibrinogen chromatography as a screening procedure for
assessing the risk of thromboembolic complications in patients on various ty jes

of contraceptive therapy.

The data thus far show a finding of greater than 20% fibrinogen complexes
indicative of thrombosis in 4.3% of control subjects, in 15% of those on OCA
for one month, and in 20% of those on medication for three months. Thereafter,
the incidence of abnormality varied between 22% and 28% up to and beyond eight
years. The abnormalities in plasma fibrinogen chromatographic behavior were
invariably transient and indicative, if the sampling period was sufficiently
short, both of the presence of a developing and later, of a resolving, thrombus.

The risk factor resulting from use of oral contraceptives, calculated from
this data was a 5-6 fold one, which is in line with the epidemiological data.

Hypertension

The substantial risk in hypertension among oral contraceptive users establis led

by longitudinal surveillance has already been mentioned. Further work has at-
tempted to characterize the biochemical effect of various estrogenic and pro-
gestogenic compounds on the renin-angiotensin-aldosterone system and on sodiam
metabolism of normotensive contraceptive users and to study these effects in
persons developing hypertension either on the oral contraceptives or on con-
jugated estrogen replacement therapy (Premarin). A new goal formulated on
the basis of past results is to find an OC preparation which lacks the mineril-
acorticoid effect of the presently available ones.

It has not yet been possible to biochemically differentiate OC users who de-

velop hypertension from those who remain normotensive. In both, OCA cause a;i

increase in renin substrate concentration and renin activity. Tlie effect on

plasma renin concentration is less clear.

Roughly 40% of those wpmen who had developed hypertension on estrogenic com-
pounds became normotensive without medication.

About 75% of the hypertensive patients who took spironolactone after they ha

i

discontinued estrogenic compounds became normotensive in 1-3 weeks on spiron>-
lactone. -

Synthetic estrogens, diethylstilbestrol , or the conjugated estrogen, Premarin,
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can all cause hypertension. The cause appears to be a result of a mild
hypermineralocorticoid state produced by the medication coupled with the
absence of the antimineralocorticoid effect of natural progesterone (because
it is suppressed).

Pharmacology of Contracfeptive Steroids

Although the oral contraceptive steroids have been in use for over a decade
and a number of side effects have been demonstrated in clinical and epidemio-
logical studies, very little is known of the metabolism and metabolic effects
of these compounds in women or in animal models used in long-term toxicity
testing. Such information is necessary to determine the mechanisms involved
in the observed sid4 effects and to identify appropriate animal species for
predicting toxic effects in man.

In a study of the metabolism of norethindrone and mestranol in women, it has
been demonstrated that the administered drug is very rapidly converted to

metabolites some of which circulate in the blood for relatively long periods
of time. The identity and half-life of these metabolites is being determined
and the possibility that some metabolic products may accumulate in the blood
in chronic users of contraceptives is being investigated. In another study,
the metabolic products of mestranol are being studied in urine from women who
are long-term users of OCs containing mestranol, and work is in progress to

develop radioimmunoassays for measuring small amounts of mestranol and ethinyl
estradiol in blood.

Several of the animal studies in progress emphasize work in the beagle dog, a

species in which chronic toxicity studies of contraceptive steroids are re-
quired by the FDA. The effects of medroxyprogesterone acetate are being inves-
tigated in a longitudinal study of pathologic changes in the beagle mammary
gland and uterus; particular attention is being devoted to morphologic and bio-
chemical changes associated with the development of mammary lesions. In

another study, assays have been developed to measure a number of endogenous
hormones in beagles and the amounts of estrogen, progesterone, adrenal cortl-
coids and LH in blood have been determined in the normal estrous cycle and dur-
ing pregnancy as a preliminary to determining the effects of chronic treatment
with medroxyprogesterone acetate on levels of these and other hormones. In a

project conducted at the Armed Forces Institute of Pathology, tissues from
beagles, monkeys, and rats treated with contraceptive steroids in long-terra
toxicity studies have been obtained from a number of pharmaceutical companies
for pathologic evaluation, particularly of the beagle mammary lesions.

While toxicity tests are now required in beagles and monkeys, it is possible
that other species may be more suitable. Several projects are concerned with
the metabolism of contraceptive steroids in the baboon. One project has de-
veloped a surgical technique which makes it possible to study the effects of
estrogens and progestins on liver function and the composition of bile in the
baboon, and one is comparing the effects of estrogens and progestins on carbo-
hydrate and lipid metabolism in baboons, beagles and women. A large project
is concerned with the metabolism and biochemical and biological effects of a

series of progestins in a variety of target tissues in rodents, dogs, monkeys,
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and later in women. Another equally broad project is accumulating extensive
data to provide comparative profiles of biochemical effects of three proges-
tins, alohe and in combination with mestranol, in rats, mice guinea pigs, and.

rabbits. While much of the data in this latter study has been negative in
character, such information is much needed and interesting effects have be6r.

demonstrated in the suppression of immune responsiveness by estrogen-progestin
combinations. Preliminary results also suggest that these combinations have
no effect on cancer growth and metastasis in three test systems, and signifi-
cant species differences between rats and mice have been demonstrated in ef-
fects of mestranol on levels of various lipid fractions in blood and tissues.

Vasectomy

Vasectomy is an accepted and effective method of fertility control. There is ..ittle

information on the possible long-term medical consequences of this procedure.
A specific program to develop this needed information was initiated in FY 72

and FY 73. It attempts to define morphological, endocrine, and immunologic
sequelae of the procedure and to provide information on the medical status of
vasectomized men. Early results are now beginning to become available from
some of these studies.

Vasectomy techniques in animals result in an accumulation of sperm in the va.^

and epididymis and ultimately rupture of the walls of these structures. The^e
phenomena are important as a possible site of initiation of an immune response
to sperm and because of possible pressure effects on testicular and epididymal
function. Mlcropuncture techniques are used to study intratubular hydrostat.c
pressure in the seminiferous tubules, caput and cauda epididymis of the ham-
ster before and after vasectomy. In animals in which no ruptures occur markedly
increased pressure in the tubules of the distal cauda and epididymal vas defer-
ens is noted while pressure in the -seminiferous tubules and caput is approx-
imately normal. In animals in which rupture has occurred and large granulomas
are present, pressures are in the normal range. The mechanisms by which a

pressure differential is maintained in the epididymis are not clear.

Approximately 50% of vasectomized men demonstrate circulating antibodies to
sperm, presumably as a result of exposure of sperm to the Immune system by
spillage at the time of operation, rupture of the epididymis or vas, or from
damage to the blood-testis barrier. Little is known of the specific antigens
of sperm to which antibodies are formed. In a basic study of sperm immunoloL:y

mice have been immunized against antigens on the surface of mouse sperm dete -
rained by genetic alleles at the T locus. Antisera against sperm carrying any
of four recessive alleles react only with sperm of the immunizing type and no
cross-reactions within this group of alleles have been detected. Some other
alleles may share some antigenic specificities. It has been demonstrated by
syngeneic immunization that antigens determined by the T locus can fimction
as autoantlgens.

A presumably nuclear autoantigen has been obtained from human sperm heads
swollen by treatment with dithiothreitol and trypsin and the antigen has been
solubilized, isolated and purified. It is a strongly basic protein of low
molecular weight. Further chemical characterization of the antigen is in prc-
gress. Antibodies to this antigen are not identical with those causing sperr.

agglutination and sperm immobilization reactions.
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Studies of men before and aftor vasectomy have iitlllzisd Immunori iiorHBCfincf

techniques to detect circulating antibodies tn siporm Mntlnens. The praMoncis

of antibodies has been observed reacting with several regions of the aporm
head of 50% of 80 men before vasectomy. Titers of these antibodies incraasei
at two months after the operation but showed little change at nine months. A.

second type of antibody, reacting with the sperm tall and occasionally with
discrete areas of acrosome, was rarely found before vasectomy but occurred ii
25% of patients at two months and 50% at nine months after the operation.
Immunoglobulin classes of these antibodies have been determined and occur as

IgG and IgM.

Sera from vasectomized men are tested for antibodies to steroid-producing ceils
of the adrenal and testis by Immunofluorescence and Immunoperoxidase tech-
niques. In very preliminary results, no reactions with steroid producing
cells of the testis have been demonstated in these sera. Antibodies to testis
cular tissue have been found in vasectomized rabbits and the cellular source
of the antigens is being investigated.

Two longitudinal studies of the immunologic status of vasectomized men have
thus far shown no abnormalities, however, considerable variability has been
seen in some measures of cell-mediated immunity to sperm antigens. This may
be inherent in the nature of the tests or peculiar to genital antigens, or nuiy

be a result of vasectomy.

A longitudinal study of plasma levels of steroid and gonadotrophlc hormones xn

vasectomized men has also been under way. There have been no adverse changet-

in any hormone for periods up to one year after vasectomy. Data based on

small numbers of subjects suggest that plasma testosterone levels may be sig-

nificantly higher a year after vasectomy than before the operation and during:

the early post-operative months. This difference is iinexplained but may be

due to unusually low pre-operatlve values, perhaps because of psychological

stress.

Plans For New Programs

The beginning of a comprehensive investigation of the problem of hypertension
in response to oral contraceptive steroids will get under way in FY 75. We
will Include the study of risk factors predictive of the hypertensive response,
the reversibility after discontinuation of oral contraceptives and the patho-
physiology of it.

Also under consideration are studies aimed at the evaluation of reproductive
performance after induced abortions. Of particular concern is the alleged
increase in premature labor among subsequent pregnancies in women who pre-
viously underwent one or more induced abortions.
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NICHD ANNUAL REPORT

July 1, 1973 through June 30, 1974
Fertility Regulating Methods Evaluation Branch

Contract and Collaborative Research

Contract Title: Contraceptive Drug Study
Contractor: Kaiser Foundation Research Institute, Walnut Creek, Calif.

Money Allocated: $766,401 (FY 1974 Funds)

Objectives : The objective of this program Is to evaluate a variety of bio-
chemical and medical parameters as related to contraceptive use in women who
are members of the Kaiser Permanente Medical Care Program in Walnut Creek,
California. The principal tool for accomplishing this objective is an auto-
mated multiphasic laboratory examination in which more than 17,000 women havci

been studied at least once. The long-range objective is to make longitudinal
observations on various component^ of the automated multiphasic examination
and to relate these to morbidity and mortality in the population.

Significance to Biomedical Research and Program of the Institute : This is a

broad ranging program of surveillance of the possible effects of the use of

various contraceptive methods with particular emphasis on the oral contra-
ceptives. The particular value is the ability to monitor a large population
in considerable depth and to be able to relate biochemical to clinical effects.
It is relevant to the Center for Population Research program to monitor med-
ical effects of oral contraceptives.

Major Findings : The findings from this project are documented in numerous
publications and will shortly appear in three volumes of a monograph series

based on the cross-sectional data from this project. Volume 1 of the mono-
graph has been completed; Volume 2 is undergoing revision and Volume 3 will je

available in draft form by September 1974. Of particular significance as we_l
as concern is the recent observation from the follow-up of oral contraceptive
users in this project for 1-1/2 years of a six-fold increase In hypertension
as compared to users of other methods of contraception. Also, an Increase l.i sub-
clinical bacterluria. was recently reported from this project in oral contra-
ceptive users. Effects of oral contraceptives on glucose tolerance and of
other estrogens on glucose absorption have been documented and also an increase
In serum triglycerides among OC users.

Proposed Course: The population of about 17,000 women enrolled in the Contra-
ceptive Drug Study is followed by interim questionnaire annually. In additio::;,

laboratory examinations using the automated multiphasic laboratory are obtained
on samples of women with the selection process so that every woman will be
subjected to the automated multiphasic laboratory examination once every thr^e
years. All sources of medical Information within the Kaiser system about t Ve

study participants regarding the intercurrent medical events requiring out-

patient visits or in-patient care are abstracted to monitor medical events oc-

curring In users of different forms of contraception.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Effects of Steroid Contraception on Cervical Dysplasia
Contractor: University of California, Los Angeles
Money Allocated: $220,000 - (FY 1973 Funds)

Objectives : The project is to evaluate the effects of steroid contrace^>tion

on cervical cancer by studying dysplasia of the cervix. It consists of a

follow-up of somewhere aroimd 300-400 patients enrolled during a period of
1967 through 1972 and draira from Family Planning Clinics of the Los Angeles
County Health Department. The enrollment is limited to women with evidence of
cervical dysplasia as defined by the principal Investigator. Some of these
women are using oral contraceptives, others make use of other means of contra-
ception. The follow-up of this population is intended to provide information
on the rate of progression or the lack of it of cervical dysplasia by contra-
ceptive status.

Major Findings : The important finding, undoubtedly, from this project is the
observation of a slight increase in the rate of progression of cervical dys-
plasia among oral contraceptive users after about 2-1/2 to 3 years follow-up.
This finding has persisted through the additional data made available during
the past year. While this is an important observation there is still to be
resolved the problem of the considerable loss rate from follow-up of a large
portion of the study population. Since the observed differences are small It
is absolutely crucial that the further analysis take into consideration the
losses from observation and the possible bias which may have resulted there-
from. It is conceivable that the loss rate is so high that further follow-up
of this population would not be productive.

Significance to Biomedical Research and the Program of the Institute : This pvo-
gram relates obviously to the issue as to whether oral contraceptives may havo
a carcinogenic effect on the human cervix. Women with cervical dysplasia, at

least in the eyes of some investigators, are considered to be at risk of deve_-
oping carcinoma of the cervix. A careful follow-up of this nature by a com-
petent investigator undoubtedly could add significantly to our information
and understanding.

Proposed Course : Clearly the thorough and complete evaluation of the data base
is the next order of business in order to ascertain whether the findings noted
are genuine and not spurious because of loss and bias thereof. The resolution
of this question will determine the future course. If the findings hold up w-
propose continuing follow-up through careful cytological assessmentat interva .s

of this population.
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July 1, 19 73 through June 30, 19 74

Fertility Regulating Methods Evaluation iJranch

Contract and Collaborative Research

Contract Title: A Flve-Year Prospective Study of Abnormal Cervical Cytology
Contractor: Temple University, Institute for Survey Research
Money Allocated: $392,215 (FY 1974 Funds)

Objectives

:

This project was originally conceived as a five-year prospeptive
study of the possible relationship between changes in cervical cytology and
the use of various methods of contraception. A careful review of this project
resulted in a substantial change in its scope, as follows: The project was
limited to an evaluation of the prevalence of cervical dysplasia and carcinoma
in situ of the cervix among oral contraceptive users and comparing the preva-
lence to that of similar women who use other methods of contraception. At the
time this decision was made the project had enrolled about 27,000 women and
the problem under study is therefore limited to this population.

Significance to Biochemical Research and Program of the Institute : Oral con-
traceptive agents are known to have a stimulatory effect on the tissues of tha
uterine cervix. The project population consists of three major ethnic groups
drawn from different parts of this country. It provides an opportunity to

review prevalence rates of cervical cytology in different ethnic groups by oral
contraceptive use which is relevant to pursue the question of the long-range
safety of oral contraceptives.

j

"\

Proposed Course: With the change in objectives, enrollment into this project 1

was terminated at 27,000 enrollees and preparations for the analysis of this

data began. This included follow-up on incomplete or imcertain cytological
status and completion of other tinknown items of information relevant to the

analysis of these data.

Major Findings : The report of the analysis is expected in the fall of 1974.

Preliminary analysis reveals no difference in risk of cervical dysplasia by
oral contraceptive user status. However, this does not as yet take into con-
sideration the duration of exposure.
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NtCHD ANNUAL REPORT
July 1, 1973 through June 22, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: An Epidemiologic Case-Control Study of Thromboembolism
Related to the Use of Oral Contraceptives

Contractor: Johns Hopkins University - School of Hygiene & Pvibllc

Health
Money Allocated: $30,200 (FY 1973 Funds)

Objectives : The purposes of this ^tudy were: 1) to investigate the associa-
tion between oral contraceptive use and thromboembolism in order to define
further the risks of developing these phenomena among users; 2) to provide
a continuing surveillance of the risks of thromboembolic disease associated
with the usage of oral contraceptives and to monitor adverse reactions to
new formulations as they come into wider use; 3) to define further any possible
predisposing factors that may increase the risk of developing thromboembolic
disease in oral contraceptive users; 4) to determine if there is a difference
in the relative risk of developing thrcmboembolic disease associated with
different formulations of oral contraceptives e.g., sequentials and non-
sequentials; and to determine if a dose-response relationship occurs with
increasing amounts of estrogen; and 5) to investigate further the reported
proportional lesser incidence of thromboembolism in persons of blood group C.

Major Findings ; 1) All operational procedures and preliminary analysis have
been completed. The accumulated data base consist of 500 cases of thrombo-
embolism and 1000 controls. 89 of the cases were classified as idiopathic.
The criteria for this classification were the absence of known pre-disposinj
or precipitating causes of thromboembolism, other than oral contraceptives.

2) The overall relative risk that thromboembolism was due to oral contra-
ceptives for the entire sample of 500 cases and their respective controls is

1.9-2.5

3) The crude relative risk for the idiopathic group is 7.2. Almost all of
these patients used the low dosage contraceptives, i.e., 100 meg. or less.
This would tend to confirm the recent observation by Jick et al of no reduce!
risk of thromboembolism with the low disage pills, when examining an "idio-
pathic series".

4) A dose response could however be demonstrated for the"non- idiopathic"
cases. The dose response relationship, however appears complex and not
linear. The risk associated with the 50 meg estrogen pill was lower than that
of the 100 meg pill. Those with intermediate estrogen content appeared to
have the lowest risk.

5) Preliminary analysis suggests that no particular predisposing conditions
will be uncovered by this study which might be used to predict (and thus
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label as contraindications) higher risk of thromboembolism should thes^
women use the oral contraceptives.

Significance to Biomedical Research and Program of the Institute : Several
studies have now established an association between oral contraceptive usage
and the development of thromboembolic disease. Questions as yet unanswered
concern the relative risk of developing thromboembolic disease as related tc

usage of different formulations of oral contraceptives containing various
amount of estrogenic compound or a progesterone. In addition, it is still
unclear which medical conditions or predisposing factors increase the risk cf
developing thromboembolic disease among oral contraceptive users. Studies
supported by this contract should provide essential information to establish
or rule out potential contraindications to the use of oral contraceptives.
It should also help to determine which formulations of these agents present
the greatest hazards to users. This study is important, well-designed, and is

being carried out by an experienced group of investigators. The significance
of the study is re-emphasized by recent articles questioning the associatiori

of oral contraceptives and thromboembolism.

Proposed Course : This is limited to final data analysis and reporting the
results. Final data analysis will include:

a. Cross tabulations and applications of statistical models to control for
possible confounding effects of other variables on the association of
thromboembolism and female hormone use. There are at least five different
models now in use for controlling confounding effects in retrospective
studies. Seigel and Greenhouse have recently presented two models and

Miettinen another based on discriminant functions. Two other models
(linear and logistic) using regression methods where hormone use is taken
as the outcome variable are also competitors. In view of the close
scrutiny that other similar studies have been subjected to, application
of these methods would be desirable to confirm and strengthen the basic
study findings. Additionally, the data provide an ideal basis for com-
parison of the five adjustment techniquesand we anticipate that a pub-
lication detailing the comparison would be forthcoming.

b. Analyses of our large pool of controls to look for other potential associ-
ations and to assess their effect on the analysis of the main study. It

is contemplated to examine the relationship of OC use of biliary tract
disease, an association reported by Jick recently.

c. Further analysis of dosage and relative risk; progestagen content and

type of estrogen/progestagen to risk.

d. Validity/consistency checks on the interviews and chart abstracts as well
as location of "missed" cases will continue.
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Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

\ \

Contract Title: A Collabbrative Study of Oral Contraception and
Cerebrovascular Disease

Contractor: Duke University Medical Center
Money Allocated: $25,507 (FY 1973 Funds)

Objectives : The objectives of this contract were to determine whether the
incidence of stroke in young women is increased by use of oral contracep-
tives, and if so to identify characteristics that are expecially related.

Description of Project - Summary ; The Neurologic Services of ten university •

medical centers have identified all young women admitted to their hospitals
with definite or suspected cerebroyascular disease of any type. Four of the
participating hospitals also identify patients admitted to each of the com-
munity hospitals in their metropolitan areas (Miami, St. Louis, Baltimore,
and Atlanta). An estimated 200 patients with cerebrovascular disease are
submitted for study each year. Clinical data on each of these patients are
abstracted from the hospital and physician's records. The frequency of usa^e
of oral contraception in these patients was compared with that found in two
selected control samples: 1) women hospitalized for other diseases and 2)
women representing a "healthy" population residing in the same neighborhood
as the patients selected for the study. Information regarding pill usage Wc.s

obtained from the patient and control subjects by personal interviews carried
out in their homes.

Major Accomplishments and Findings ; 1) The current use of oral contracepti\es
was considerably increased in women with thrombotic strokes as compared witl

their controls and somewhat increased in women with hemorrhagic strokes. Tie
relative risk of cerebral ischemia or thrombosis was estimated to be about
nine times greater for women who use oral contraceptives than for those who
do not,

2) Hypertension was found to be an additional risk factor for development of
either thrombotic or hemorrhagic stroke among women using oral contraceptives
as well as those not using these hormonal agents. Regular cigarette smoking;
and a history of symptoms indicative of migraine headache also increased tht

likelihood of one or the other type of stroke but more information is needec,
before a definite relationship can be established between these clinical
factors and cerebrovascular disease.

3) Oral contraceptives alone, in the absence of smoking, hypertension or
migraine, significantly increases the risk of stroke.

Significance to Biomedical Research and Program of the Institute : The study
is an extension of previous research on thromboembolism and oral contracept:. ve
use in which very few stroke cases were included and is a part of our program
to monitor the significant effects on health of currently used contraceptives.
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Proposed Course : The project is completed.
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NICHD ANNUAL REPORT
July 1, 1973 through June 22, 197^ '

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Effects of Contraceptives on Blood Coagulation
Contractor : Washington University School of Medicine, St. Louis, Mo.

(P.I.=Anthony, P. Fletcher, M.D,, Associate Professor
of Medicine)

Money Allocated: $98,600 (FY 1974 Funds)

Ob jectives : The objectives of this contract are: 1) to demonstrate the
clinical usefulness of fibrinogen chromatography as a screening procedure
for assessing the risk of thromboembolic complications in patients on various
types of contraceptive therapy; 2) establish the scientific basis and signi-
ficance underlying the development, appearance, disappearance, and reappearance
of abnormal Fibrinogen Chroma tograms ; 3) further develop, improve and standard-
ize the new diagnostic method of fibrinogen chromatography.

Major Findings : The principal investigator has standarized and published his
procedure of fibrinogen chromatography. He has succeeded to remove most or

all doubts about the validity of his method. The major postulates originating
from the project have been continued. It has become rather generally accepted
that fibrinogen chromatography is a sensitive and specific test reflecting
ongoing intravascular fibrin formation even at a subclinical level, without
manifest thrombosis. The results of automating the procedure have been to

substantially increase methodological reproducibility, increase speed of the

procedure performance, provide objective interpretation of results and finally,

to reduce costs.

Fibrinogen Chromatography in Users of Oral Contraceptives: Initial applica^^

tion for assessment of utility and feasibility - these were rather extensive

pilot studies carried out in St. Louis (in collaboration with Dr. Robert

Burstein, Department of Obstetrics and Gynecology, Washington University
School of Medicine). A rigorous epidemiologic design and operational pro-

cedure for this work apparently had never been developed, at least it has

never been precisely formulated in the preceding contract periods. Abnormality

In the plasma fibrinogen chromatographic findings, that is, finding of greater

than 20% fibrinogen complexes indicative of thrombosis, was found in 4,3% of

control subjects, in 15% of those on medication for one month, in 20%, of these

on medication for three months. Thereafter, the percentage incidence of

abnormality with this examination varied between 22 and 28% for all time

periods up to, and beyond, eight years. The subjects' age was not a signifi-

cant factor in this analysis. It is emphasized that the abnormalities in

plasma fibrinogen chromatographic behavior were invariably transient and

indicative. If the sampling period was sufficiently short, both of the

presence of a developing and later, of a resolving, thrombus. The risk factor

resulting from use of oral contraceptives, calculated from this data was a

5-6 fold one, a conclusion in line with the epidemiological data. Also, the

data shows a definite association between the findings of abnormal chromatogra-
phic results and complaints by the patient of symptoms suggestive of, but not
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diagnostic of, thromboembolic vascular disease (p. 0.01).

In order to overcome epidemiological criticism against methodological desigr.

deficiencies of the studies team which these results emerged an epidemiolog: cal
rigorous prospective blind study was initiated. Its specific purpose was to

provide conclusive evidence as to the clinical value and usefulness of

fibrinogen chromatography for surveillance of contraceptive users. This
collaborative project comprising longitudinal surveillance of Demulen users
(a "low estrogen" oral contraceptive) versus concurrently studied control
unmedicated subjects waS set up in Kansas City with Dr. Robert Newman.
Numerous operational difficulties were encountered in the collection of
samples, their storage and transport to St. Louis. As a consequence final
evaluation of the investigation is not available. These operational difficul-
ties have now been overcome. Preliminary results available confirm the
original St. Louis studies with respect to the incidence of plasma fibrinogen
chomatographic abnormality following OC usage.

Significance to Biomedical Research and Program of the Institute : The develop-
ment of a laboratory test capable to detect or predict intravascular coagult-
tion is urgently needed in several fields of clinical and investigative medi-
cine. It is of particular importance in contraceptive management, since
unexpected thromboembolism appears to be a major well-documented side effect
of contraceptive steroids.

Proposed Future Course : 1) Complete the clinical studies with a prospecti\e
epidemiologic design, presently in progress with Dr. Robert Newman, St. Lukes
Hospital, Kansas City.

2) The collaborative studies on high risk patients with correlation of l25f

labeled fibrinogen uptake are to be continued with the objective to further

refine clinical assessments, diagnostic and prognostic potentials of fibrino-

gen chromatography in contraceptive users.

Continue methodological development and refinement of fibrinogen chromato-

graphy. This work is to be mainly directed towards achieving higher resolu-

tion of the eluted fibrinogen complexes, with the aim of separating those

patients with abnormal chromatograms at high risk of developing clinically
overt thrombosis from those who have also abnormal chromatograms but are at

lesser or low risk of clinical overt disease.

The scientific basis and significance underlying the development, appearance,

disappearance, and reappearance of abnormal fibrinogen chromatograms will be

established by:

(a) Plasma clearance of various fibrinogen derivatives;

(b) Characterization of fibrinogen chain linkage in chromatographic

fractions which are caused by Factor XIII and indicative of

actual thrombus formation;

(c) Correlations between abnormal patterns obtained on Fibrinogen
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chromatography of plasma and fibrinopeptide A content of plasma.
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NICHD ANNUAL REPORT
July 1, 1973 thiroiigh Juno 29, 1974

Fertility Regulating Methods Evaluntion Hrnncli

Contract and Collaborative Research

Contract Title: Effect of Oral Contraceptives and Conjugated Estrogens oi

Renin Activity and Aldosterone
Contractor: Loma Linda University, Loma Linda, California

(P.I. Milton G. Crane, M.D.)
Money Allocated: $28,077 (FY 1973 Funds)

Obiectives : The investigations conducted under this project are aimed towards
three principal goals. Firstly, to characterize the biochemical effect of
various estrogenic and progestogenic compounds on the renin-angiotensin-aldos-
terone system as well as on sodium metabolism of normotensive contraceptive
users. The second goal is to study these effects in persons developing hyper-
tension either in young women on the oral contraceptive pill or in menopausal
women receiving conjugated estrogen replacement therapy (Premarin). A new goal
fdrumlated on the basis of past results is to find an OCA preparation which
lacks the mineralocorticoid effect of the presently available ones.

Major Findings : Estrogenic compounds in normal subjects exhibited a stimulatory
effect on the renin-angiotensin system with the production of a mild hyperal-
dosterone state and sodium retention. This is associated with a marked incraase
in renin substrate with a slight increase in renin activity and aldosterone
excretion rate under basal conditions. The responsiveness of the renin-angi_>-
tensin system to sodium restriction and standing is accentuated. Plasma levals
of aldosterone, however, were unaffected. The administration of the estrogea
was associated with about a 200 mEq increase in exchangeable sodium. The
addition of 25 mg to spironolactone with the usual dose of ethinyl estradiol
was insufficient to counteract the sodium- retaining properties of the estrogati.
A larger dose would appear to be needed.

Two gestagens that were studied appear to cause sodium retention and suppress
aldosterone excretion rate by a direct mineralocorticoid-like effect. Some
gestagens have what appears to be an estrogenic effect with an increase in
substrate concentration.

Natural progesterone, on the other hand, causes a negative sodium balance wi :h

a secondary increase in renin activity and aldosterone excretion rate.

A study of the data obtained from the patients who had developed hypertension,
after starting an estrogenic compound indicated the following points: When
the estrogenic compound was discontinued plasma renin activity and aldosterone
excretion rate decreased generally, and the exchangeable sodium decreased in
the majority of the patients. Some of the patients continued to have a sligi.t

elevation in exchangeable sodium one month after the medication was discon-
tinued.

Roughly 407o of those who had developed hypertension on estrogenic compounds
became normotensive without medication. It requires up to 12 months after
the medication was discontinued before the patients remained normotensive
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spironolactone administration. About 757o of the hypertensive patients who
took spironolactone after they had discontinued estrogenic compounds became
normotensive in 1-3 weeks on spironolactone. ,v /

Synthetic estrogens, diethylstilbestrol, or the conjugat/i^d estrogen, Premari^i,

cin all cause hypertension. The cause appears to be a ijiesult of a mild hyper-
miheraliocorticoid state produced by the medication coufeied with the absence
of the antimineralocorticoid effect of natural progest^one (because it is

suppressed). ,'^i

Significance to Biomedical Research and Program of thfet Institute ; The scj,en;:ific

value of the proposed work lies, in its promise to cljayify pathophysiological
relationships between steroid metabolism, electrolytfe/balance and hypertension.
This knowledge is relevant to the program of the Centfer in order to assess
risk and consequences of contraceptive induced hyper,cension and possibly devise
an approach to its therapy and/or prevention. ///

Proposed Course : Four lines of work are contemplated for the next contract
period, proceeding towards the following objectives: (1) To find more patients
with hypertension who date the onset of their elevation in blood pressure after
starting an estrogenic compound or an oral contraceptive agent, (2) to contii ue

observations of exchangeable sodium, renin substrate, renin activity, and

aldosterone levels in urine and blood in those patients who had developed
hypertension on estrogenic, compounds in an effort to determine the pathological
physioLogy of this type of hypertension, (3) to find an orally effective ges-
tational agent that has sodium diuretic properties similar to natural proges-
terone, and (4) to evaluate the effect on the renin- angiotensin- sodium systera

of a lairger dose of spironolactone in combination with an estrogen and the
effect of one or two gestational agents that promise to have sodium diuretic
properties. The latter will include a study of the effect of these on ex-
changeable sodiuin^ renin activity,, and aldosterone concentration in plasma
and urine.

The effect of a combination of ethinyl estradid. with a /lOO mg per day dose o;
spironolactone and the effect of a new progestational agent, Norgestrol (Wyeth),
on the renin angiotensin-aldosterone system and exchangeable sodium or normal

>

subjects are also to be investigated.

In the near future the FRMEB branch intends to issue a Request for Proposal
on problems investigated in this project. The P.I, (Dr. Crane will therefore
have to compete with all proposals received). For this reason the future fate

of the project and its length of duration are uncertain^.

The RFP will be based upon the following considerations and rationals besides
thromboembolism, hypertension is the major adverse medical effect of oral
contraceptives. Its etiology, and pathogenic mechanism are unknown. Accord-
ing to one hypothesis estrogens cause an increase in renin substrate concen-
tration in normotensive and hypertensive subjects. An increased concentration
of renin substrate effects a lowering of plasma renin concentration in normo-
tensive but not hypertensives (Defective Feedback MechanlsmI)

Apart from deficiencies in the knowledge of pathogenesis, the epidemiologic
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characteristics, consequences, ami the magnitude of the public health probltm

resulting from OCA induced hypertension are also not understood.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility RegUlating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Endogenous and Exogenous Sex Steroids and Nutritional
Status

Contractor: The University of Texas Medical Branch, Galveston, Texas
Money Allocated: $114,600 (FY 1973 Funds)

60,000 (FY 1974 Funds)

Objectives ; This is one of three ongoing projects in the program of the FR^:EB

concerned with the broad characterization of the effects of DCs on the mettb-
olisiti, requirements and status of micronutrients. The research program is

designed to utilize cross-sectional and longitudinal approaches to elucidate
the interrelationships between exogenous female sex hormones and a variety of
nutritional-metabolic paramaters. The investigative work has been aimed
towards three circumscribed and specific objectives. (1) A baseline of the
normal variations on nutritional status occurring during the menstrual and
contraceptive treatment cycle will be established. (2) The effects of oral
contraceptives on nutritional status of contraceptive users will be assessed
in a cross-sectional comprehensive nutrition survey. (3) The time dependence
of oral contraceptive- induced changes in nutritional status will be charac-
terized.

Major Findings ; Food intake data suggested that OCA users ingest less ribo-
flavin, vitamin C, vitamin A, vitamin B]^2 ^'^'^ calcium. OCA use did not appear
to alter hemoglobin, hematocrit, total serum proteins, serum albumin or
urinary excretion of thiamin or riboflavin. Changes were noted in the a

and g-globulins in serum. Serum levels of copper, cholesterol and triglycer-
ides were higher in OCA users. Serum iron levels also fell but could be
reversed with iron supplements. Serum vitamin C levels fell during the men-
strual cycle which emphasized care as to the time blood samples are obtaineo.

The baseline study of normal variation on nutritional status occurring durirg
the menstrual and contraceptive treatment cycle has been completed and yielc.ed

some significant variation. Final analysis of all these data has not yet
been reported. Studies directed towards achieving objective 2, are also coui-

pleted and await final analysis studies directed towards achieving objective
3 are still in progress.

Significance to Biomedical Research and the Program of the Institute : The
investigative work carried out in this project consists of applied rather than
basic research and should provide information on possible nutritional conse-
quences and interrelations of contraceptive therapy. The research program is

similar in content to two other projects (72-6-013- Prasad and 72-6-019-Smitlr

)

and is highly relevant to the objectives of the Institute carried out in the
FRMEB, CPR.

Proposed Future Course : The time dependence of oral contraceptive induced

changes in nutritional status will be characterized. Emphasis will be to
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establish clinical correlatioA and clinical consequences of the abnormal
biochemical-nutritional parameters which have been observed and established
during the past contract period.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Interaction of Contraceptive Steroids with Essential
Dietary Nutrients

Contractor: Wajme State University School of Medicine
Money Allocated: $77,550 (FY 1973 Funds)

$70,000 (FY 1974 Funds)

Objectives : The purpose of the epidemiological clinical study is to char-
acterize nutritional profiles of selected and well-defined sub- populations
or the Detroit area belonging to different socio-economic levels and users
of oral contraceptives. Specifically, status of trace elements and vitamins
will be investigated in this study. A correlation between the abnormal
nutritional parameters and use of oral contraceptive pills will be sought
by including proper controls of similar socio-economic backgrounds who are
not using any oral contraceptives. Nutritional status of all subjects will
be determined by proper physical examination and detailed dietary history.
This will provide a basis for proper evaluation of changes due to use of
oral contraceptives per se and interaction between the pills and poor nu-
trition on various abnormal parameters can be studied.

Major Findings : OCA cause serum copper levels to increase markedly, zinc
serum levels to fall somewhat, serum iron levels to remain unchanged, and TIBC
to go up somewhat. Erythrocyte levels of zinc and copper were not altered.
Plasma levels of calcium and magnesium were not influenced by OCA use. Serum
vitamin C levels appeared to decrease while serum vitamin A levels increased
with OCA use. Serum cholesterol levels appeared to remain unchanged. Erythro-
cyte folacin levels were lower in OCA users (222 ng/ml RBC vs 155 ng). Seru.n,

folacin levels were not markedly changed (6,1 ng/ml vs 5,3; NOCA vs OCA).

Significance to Biomedical Research and Program of the Institute : The scien-
tific merit of this project Is in its broad coverage of most of the importailtt'

nutritional factors possibly interacting with oral contraceptive drugs. This
study will produce useful information on the effects of contraceptives under
the conditions of everyday life, against the background of a good dietary
history in two socio-economic classes. The nutrients to be determined are
well chosen. The dietary histories will be of value not only in the context
of the contraceptive actions but also to nutrition in general. From a nutri-
tional point of view, it is essential to assess any pharmacological effect
against the background of dietary history and the conditions of every day life.
Even the most sophisticated studies on a metabolic ward have to be extrapolated
to conditions outside the ward.

Proposed Future Course : The time dependence of oral contraceptive induced
changes in nutritional status will be characterized. Emphasis will be to

establish clinical correlations and clinical consequences of the abnormal
biochemical-nutritional parameters which have been observed and established
during the past contract period. A special feature of this project is to

elucidate health significance of subclinical zinc and possibly calcium de-

ficiency.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Relationships of Contraceptive Steroids to Nutritive Sta e

Contractor: Tulane University
Money Allocated: $110,916 (FY 1973 Funds)

$110,000 (FY 1974 Funds)

Objectives : This project is based upon the hypothesis, that since contraceptive

steroids produce physiologically a "pseudo pregnancy" state, nutritional cchi-

plications of pregnancy may develop in persons using these steroids. The

general purpose of this proposal is to examine the nutritional status of a

number of individuals, who are potentially at high risk nutritionally and

attending a family planning clinic. Some will be taking contraceptive stercids

and otherswill serve as controls. It is felt that if contraceptive steroidt

create nutritional stresses, these can be most easily identified by studying

women who received CS through family planning clinics. The specific objectives

of this project are to examine the nutritional status of 50 new and 100 long-

time users of oral contraceptives who are potentially at high risk nutritionally.

Results shall be compared with two appropriately matched control groups who

use other methods of contraception.

Major Findings ; Investigations in progress have revealed lower hemoglobin,

hematocrit, serum iron and TIBC values in non OCA users. Total lipids,

cholesterol and triglycerides were increased in OCA users. Vitamin E levelf

in serum were somewhat higher in OCA users. Serum vitamin A levels were net

affected while serum vitamin C levels were low in both OCA users and non-users.

The vitamin C levels, however, appeared to reflect the nutritional status

of the population under study in Louisiana. Serum proteins and prothrombin- ;

times were not affected with OCA use, but some increase in glucose tolerance

time was observed in OCA users, A marked incidence of low serum and erythro-

cyte folacin levels was observed in OCA users. Vitamin B „ fell also in 00/

users.

Significance to Biomedical Research and Program of the Institute ; This project

promises to provide detailed information on the broad nutritional profile of

young women beginning contraceptive therapy immediately after pregnancy and

of long time contraceptive users. The characteristics of the population to be

studied offers several unique advantages: Past experience indicates a high

prevalence of anemia, marginal or low serum vitamin A levels and possible fclic

acid deficiency. The experimental design of the project appears scientific? lly

sound and clearly elaborated. It should provide a broad spectrum of data \,hich

characterize the influence of contraceptive steroids on the nutritional health

status in a population from a low socioeconomic level.

Proposed Future Course ; The time dependence of oral contraceptive induced

changes in nutritional status will be characterized. Emphasis will be to

establish correlations clinical correlations and clinical consequences of

abnormal biochemical-nutritional parameters, which have been observed



during the past contract perio'd. A special feature of this project is the

focus on young women of low socioeconomic level who use contraception imme-
diately after pregnancy. This will allow to assess additive effects of
pregnancy. and contraception on health status.

.es of seieated and

chi s

the e <
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July 1, 1973 through June 30, 1974

Fertility Reguldting Methods Evaluation Branch
Contract and Collalorative Research

Contract Title: Evaluation of Effects of Oral Contraceptives on Vitamin IS
Nutrition '

Contractor: University of Wisconsin Medical School
Money Allocated: $26,300 (FY 1973 Funds)

$35,000 (FY 1974 Funds)

Objectives: The objectives of this study are to determine if the use of orfl
contraceptives enhances the rate of induction of vitamin Bg deficiency in

women on a defined intake of vitamin Bg and folic acid, and to determine
accurately the amount of vitamin B^ required to correct the metabolic alter-

ations observed. A further objective, developed during the course of this

project, was to characterize the influence of OCA induced alterations in Bg

status and/or tryptophan metabolism on carbohydrate metabolism, e.g. dia-

betogenic effects of oral contraceptives.

Major Findings ; This has possibly been the most productive contract in the

program; Oral Contraceptives and Essential Nutrients. Excellent progress

has been made. All the original objectives have been achieved and increasing-

ly significant new ones have been developed.

The estrogen component of OCA appears to be the cause of the main effects or

altered vitamin B^ and tryptophan metabolism. The effects can be reversed

with supplements of vitamin Bg. The effects of OCA on women receiving con-

trolled intakes of vitamin B^ were invejstigated. Under these conditions,

OCA did not effect serum folacin levels, electroencephologram measurements, or

4-pyridoxic acid excretion. Kjmurenine, hydroxykynurenine , and xanthurenic

acid excretions were higher with OCA use. Thia could be reversed with vitamin

B6 supplementation (2.0 mg vitamin B^ usually adequate). Plasma pyrldoxal

phosphate levels fell initially in the study and then returned to normal,

except subjects on OCA appeared to have levels below those observed for the

non-OCA users. The methionine load-crystathionine excretion test did not

indicate any difference in vitamin B requirement with the use of OCA, while

the tryptophan load-xanthurenic acid excretion test did suggest an increased

requirement for vitamin Be with OCA use. Erythrocyte GPT and GOT activities

did not appear to be influenced by the OCA user. Dr. Brown suggested that t^e

OCA effects on vitamin B, are the result of OCA stimulation of the pituitarj-

adrenal axis which results in an increased corticosteroid production, which

In turn causes an increase in tryptophan oxygenase activity. Their studies

did not suggest any change in vitamin B uptake or total body vitamin B^ with

OCA use. Rather, the use of OCA probably alters the activities of certain

enzymes in a manner which resembles the changes seen in vitamin B, deficient/.

Dr. Rose, the new P.I,, is characterizing the effects of vitamin B^ on the

oral glucose tolerance, of OCA users. He observed an impaired glucose tolerar.ee

in vitamin Bg-deficient oral contraceptive users. This abnormality was

reversed by pyridoxine. Such an altered glucose tolerance test was not observed

in vitamin Bg-deficient non-OCA users.
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Significance to Bionledical Research and Program of the Institute ; The dia-

betogenic effects of oral contraceptives is of great scientific interest an^;

public health significance. The association of these alterations in car-

bbhydrate metabolism with OCA Induced changes in vitamin B, status and

tryptophan metabolism is a completely unexpected and exciting scientific
development. It is of utmost Importance to the contraceptive evaluation
program of the Institute.

Proposed Future Course ; Since all the original objectives of this project
have been achieved, work during the forthcoming contract period will shift
towards the new objective developed during the last contract period, Effecr.s

of OCA induced alterations in B, status and/or tryptophan metabolism on

carbohydrate metabolism. The mechanism of this metabolic alterations
giving rise to the diabetogenic effects of oral contraceptives is still un-

;

clear and will be characterized.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Interactions of Contraceptive Steroids with Metabolic
Functions of Vitamin Bg

Contractor: University of Pennsylvania School of Medicine
Money Allocated: $126,000 (FY 1973 Funds)

$136,000 (FY 1974 Funds)

Objectives : The purpose of the proposed study is to perform a statistically
valid analysis of clinical and chemical disturbance of B^ metabolism in

women on oral contraceptive pills and in pregnant women. This should lead

to the establishment of necessity of B^ supplementation in the above two con-

ditions and to the desirable dose level of supplementary pyridoxine. Accom-
panying clinical conditions, like depression, edema, rheumatoid manifestations,
will receive special attention.

Ma j or Findings : A sensitive procedure (tyrosine decurboxylase assay) has

been developed for measuring serum pyridoxal phosphate levels. Data thus

far obtained show that plasma pyridoxal phosphate levels are reduced with
OCA use and that this effect may be reversed with pyridoxine supplementation.
Erythrocyte glutamic GOT values correlated significantly with plasma pyridoxal
phosphate levels. The studies are continuing to provide information on more
OCA users and on possible long-term OCA effects. Serum pyridoxal phosphate
levels of 5 ng/ml and below are cbnsidered vitamin B5 deficient, while normal
values are 14 ng/ml and above. Dr. Gyorgy has also analyzed serum pyridoxal

phosphate levels and erythrocyte GOT activities in samples of OCA users and

non-users obtained from the study of Dr. Prasad. Depression in erythrocyte
GOT activities were also observed in OCA users.

Significance to Biomedical Research and Program of the Institute : The pro-

posed project may provide information on mechanism and consequences of alterad

vitamin B5 metabolism in contraceptive users. In all published studies on

abnormalities of vitamin B status resulting from use of contraceptive steroids

and pregnancy, primary or exclusive reliance was placed on the tryptophan load

test or the determination of blood transaminases. This was due to lack of

precise, reliable and reproducible analytical procedures for estimating

pyridoxal phosphate <PLP) directly. In 1970 Chabner and Livingston des-

cribed a method for the estimation of plasma PLP based on the measurement of

^^C02 evolved from the decarboxylation of 1-tyrosine-l- C by tyrosine decar-

boxylase. The amount of CO2 produced is proportional to the amount of PLP

added to an excess of tyrosine apodecarboxylase. A modification of this pro-

cedure to be employed in the proposed project may offer new insight in the

relationships between contraceptive use, primary manifestations of altered

Bg status and its secondary consequences, such as an abnormal tryptophan

metabolism.

The dosage of pyridoxine supplementation necessary to reverse abnormal tryp-

tophan load tests is a pharmacological one and greatly above what is known

as the requirement for this vitamin. Such a high dosage may be necessary to
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correct all abnormalities in tryptophan metabolism in all contraceptive
users. This providfes for Simplicity of experimental design but limits
reliable estimation and interpretation of altered dietary requirements of tl.is

nutrient. The experimental desigii underlying the project is considered out-
standing both in regard to its epidemiological-cllnical components and the
nutritional- biochemical methodology.

Proposed Future Course ; Quantitative correlations between alt the various
indices of vitamin Bg status in OCA users have not been established. Work
during the forthcoming contract period will focus towards establishing and .

characterizing these correlations: 1) pyridoxal phosphate levels by tyrosine
decarboxylase assay, 2) alterations in tryptophan metabolism as detected bj

tryptophan load tests; 3) transaminase activities (GPT, GOT) and their PLP
stimulation. Clinical manifestations and consequences of established abnor-
malities and correlations of abnormalities are to be explored.
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NiCHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Relationship of Effect of Oral Contraceptives on Blood
Lipids and Nutritional Status

Contractor: St. Louis University, School of Medicine, St. Louis, Mo.
Money Allocated: $58,500 (FY 1973 Funds)

$65,000 (FY 1974 Funds)

Objectives ; It has been postulated that increasing the level of estrogen slin*-

ulates the production of corticoisteroid which is responsible for the increase
in the proteins that transport the lipids and other nutrients involved. A
similar mechanism is considered to be responsible for the changes obtained irt

tryptophan metabolism. An objective of this present research is to attempt
to determine whether the alterations in tryptophan metabolism can be corre-
lated with the increases in blood lipids. Concurrently, evaluations of
blood vitamin E, vitamin A, copper and ceruloplasmin are being made. These
latter compounds may also increase in plasma concentrations as a consequence
of increased protein carrier production. Serum ascrobic acid is also bei'ng

determined because of reports that ascorbic acid blood levels are decreased
after estrogen administration.

Major Findings ; The increase in blood lipids observed in OCA users correlates
with the increase in post- tryptophan xanthurenic acid excretion for most
of the subjects tested to date. For some unexpected and unexplained reason,
the best correlation is with the serum phospholipids. The vitamin E and
vitamin A levels correlated with the lipids in the serum as expected, indicct-
ing that such changes in fat-soluble vitamins are a function of the increase in
the protein carriers and are not necessarily related to the nutritional state
of the tissues.

The single determination which best distinguishes those with and without
OCA is copper in the serum. Some of the serum coppers in subjects taking
OCA are as high or higher than one obtains in patients in the third trimester
of pregnancy.

Significance to Biomedical Research and the Program of the;" Institute : The
project may provide better knowledge of the long-term medical effects of
oral contraceptives. Consequently, it is relevant to this program. Although
the plans were based on many hypotheses, they were considered scientifically
sound and targeted towards providing relevant information.

Proposed Future Course : Further work will be directed towards assessing the

metabolic and clinical consequences of the biochemical changes observed in
the previous contract period. In the basic science component of the project
the metabolic significance of the abnormal tryptophan load test in OCA user t

will be characterized. Modification of this test is being investigated in
order to increase the value of information derived from it and make it more
applicable to screening of larger populations of OCA users.
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July 1, 1973 through June 30, 1974
Fertility Regulating Methods Evaluation Branch

Contract and Collaborative Research

Contract Title: The Effects of Contraceptive Steroids on Trace Elements
Contractor: University of California at Berkeley
Money Allocated: $87,000 (FY 1974 Funds)

Objectives ; Definitive information pertaining to the effect of oral contra-
ceptive steroids on trace elements is missing. While many observations have
been mad^ pertaining to the influence of OCA on iron, copper and to a lesser
extent, zinc metabolism for the most part these observations are directed
towards determination of blood levels without regard to trace mineral balances.
The objectives of the project are to investigate the effects of contraceptive
drugs on trace elements, balance of iron, copper and zinc in women kept on
controlled diets in a metabolic ward.

Major Findings: Due to numerous technical and procedural difficulties in-

herent in trace element balance studies, the project has not yet yielded
significant results of major importance. Difficulties and delays encountered
were in establishing appropriate diets and conditions for human trace element
studies and in developing satisfactory trace element analytical procedures.
Both chromate and polyethylene oxide will be used as fecal markers in the

mineral balance studies. Diets containing the FAO recommend protein allowance
for adult women (0,52 gm/kg body weight) proved inadequate and resulted In
negative nitrogen balance. An intake of 0,60 gm/kg body weight was satis-
factory.

Significance to Biomedical Research and Program of the Institute : The proposed
study of iron, copper, and zinc is justified and desirable. These three tr«' ce
elements are known to be essential. For two of them (iron and zinc) we sus-

pect or know that nutritional problems of suboptimal intake exist in some
population groups, and all three are known to be in some way influenced by
contraceptive metabolic changes, but they ean be expected to furnish much
needed information on the minimum daily requirement for these trace elementf
under normal conditions and with contraceptive medication. Only through care-
fully controlled metabolic studies within a metabolic ward can one accurately
define the influence of contraceptive steroids upon mineral nutrition. The
investigators possess one of the few unique capabilities in this country to

conduct such detailed studies and the staff with the knowledge to provide
adequate supervision for such a demanding project.

Proposed Future Course : Efforts will initially be concentrated towards over-
coming the remaining technical and procedural difficulties and obstacles which
have impeded progress. After this is accomplished a rigidly controlled meta-
bolic balance study will be performed. Subjects are 6 young female graduate
students, who will be maintained under rigidly controlled conditions in a

metabolic facility for 17 weeks. They will be fed a constant formula type
diet containing all known essential nutrients. Observations to be made will be
analysis for all losses including urinary, fecal, skin and menstrual losses:
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intakes will be determined by analyses of the diet. The subjects will receve
in a randomized fashion two months of no steroidal agent, one month of a

sequential type oral contraceptive and one month of a combined estrogen-
progesterone agent. In addition to studii^s of trace elements, they will alto
further evaluate the effects of contraceptive steroids on calcium, magnesiuri
and nitrogen balances. These balances will be particularly observed in ^eg^.rd

to cyclic variations. Blood samples will be obtained and analyzed three times
per menstrual cycle. Basal metabolic rates and requirements to perform a

fixed amount of work will be determined throughout the cycle. Body weight
variations will be observed. The trace mineral balance studies are primarily
concerned with iron, copper, and zinc, employing conventional methods of
analysis (absorption spectrometry for zinc and copper and calorimetric analysis
for iron).
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NICHD ANNUAL REPORT
Ijuly 1, 1972 through June 30, 1973

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

\,

Contract Title: Investigation of a Possible Interaction of Contraceptive
Steroids with Vitamin E and Polyunsaturated Fatty Acids

Contractor: University of California - Los Angeles, California
Money Allocated: $58,500 i(FY 1973 Funds)

$65,000 (FY 1974 Funds)

Objectives: It has been observed that in the rat the effects of administeriag
oral contraceptive compounds resemble those resulting from vitamin-- E deficiency.

These include interference with reproduction, changes in lipoprotein distri-

bution, and a decrease in polyunsaturated fatty acids in various tissues, Tae

possibility gxists that these anovulatory drugs enhance the requirement for

vitamin E. Therefore, this investigation is designed to study the possible
interrelationships between oral contraceptives and vitamin E. It is possibla
that oral contraceptive treatment results in situationswhere increased vitair.in

E and possibly increased poljmnsaturated fatty acids are required for some

essential physiological processes.

Major Findings ; Rats were fed Enovid-E in conjunction with controlled intakes

of vitamin E. The OCA appeared to lower plasma vitamin E levels and liver

vitamin A levels. The plasma of a/^ liproprotein ratio changed with OCA
administration (1.63 vs. 1.44 with OCA). The change appeared to be due an

increase in serum g-lipoproteins. The effects observed with the rat were also;

observed in human subjects on OCA. Results must still be considered pre-

liminary.

Significance to Biomedical Research and Program of the Institute : The project

addresses itself to the problem whether oral contraceptives affect the vitanin
E status of young women. This is relevant to the objectives of this program*

Proposed Future Course : Results and findings obtained so far shall be con-

solidated, extended and confirmed in a larger number of subjects. The bio-

chemical and clinical significance and consequences of the observed alterations
shall be ascertained. A comparative survey of vitamin E status of young wonan
given oral contraceptive drugs for various lengths of time, with untreated
young women serving as controls, will be done. This will Involve determina-

tions of plasma tocopherol levels, plasma cholesterol and alpha/beta lipo-

protein ratios
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Biochemical Mechanisms of Contraceptive Steroid- Induced
Abnormalities in Absorption, Metabolism and Function of
Vitamin K

Contractor: University ofNebraska College of Medicine
Money Allocated: $45,000 (FY 1974 Funds)

Objectives ; The purpose of this project is to elucidate the mechanism of
estrogen- induced changes in the requirement for vitamin K-dependent clotting
proteins, and the decrease in sensitivity to oral antiocoagulants. Specific
objectives are to: (1) Determine the effect of estrogen and androgen on
the quantitative response to deficient rats to vitamin K, (2) Characterize
the effect of estrogen on oral anticoagulation in the rat, and (3) Ascertaii
the localization of vitamin K and the activity of vitamin K metabolizing
enzymes in the liver of estrogen- treated animals.

Major Findings ; Within the initial period of this project satisfactory
progress has been reported in all lines of investigation directed towards
the above objectives. The progress achieved suggests that all objectives,
as specified above, will be achieved in the second contract period. Major
findings have not yet been crystallized. Preliminary results have focused
on an important tentative hypothesis, that a microsomal polypeptide pre-
cursor of prothrombin could be altered by estrogens and account for its

coagulatory effect, and that of related synthetic compounds. Additional
progress during the end contract period has led to the following findings
and conclusions: (a) the higher levels of plasma prothrombin in female rats
results from faster formation of the clotting protein; (b) the reduced re-

quirement for vitamin K in female rats results from a decy,ease in the effective
concentration of vitamin K in the liver, a phenomenon which requires time

and does not appear to include direct substitution of vitamin K by estradiol;
and (c) estrogen stimulates epoxide reductase. Thus, estrogen appears to permit
vitamin K to act more effectively and rapidly.

Significance to Biomedical Research and Program of the Institute : The most
well documented serious non- contraceptive effects of the anovulatory steroics
is the higher incidence of thromboembolic disease, resulting from such treat-

ment. Vitamin K has been implicated in this syndrome more than any other
nutrient. In general, there appears to be a positive interaction between
vitamin K and the steroids which may be the result of "K"-like activity froiri

the steroid or the steroid increasing th^ efficiency of K utilization. This
study proposes to investigate this interaction by examining the effect of the
steroid on K absorption, metabolism and utilization.
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Proposed Course ; The scope of the project involves three lines of investig..-

tion. In the first part of the study, the requirement for vitamin K under
various regimes of androgen and estrogen administration will be determined.
In these studies, K-deficient rats with and without steroids will be given
various levels of K in the diet. Blood samples will be assayed for K and
for clotting factors such as prothrombin. In the second line of investigat on,

the effept of androgen .and, estrogen on retention and distribution of vitamiii K
in subcellular fractions of liver will be assessed. The influence of steroids

on the enzymes responsible for the interconversion of vitamin K and its 2,3 /

epoxide will be characterized. A third line of work will attempt to charac-

;

terize the mechanism of relative I'esistance to oral anticoagulants observed
in pregnancy and under the influence of oral contraceptives. On the basis
of his previous studies the applicant suggests that genetia resistance to

anticoagulants may be due to an alteration in a vitamin K metabolizing system
which is normally sensitive to warfarin and responsible for the anticoagulant
effect. The experimental approach used to examine the warfarin resistant
trait will be applied to the relative resistance to warfarin elicited in
pregnancy and the estrogen- treated animal. The contractor plans to study
further the mechanism of vitamin K function and the differences in vitamin
K requirements that appear to exist between male and female rats.
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NICHD ANNUAL REPORT
July 1, 1973 through June 20, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Effect of Oral Contraceptive Steroids on Calcium, Phos-
phorus, Magnesium and Zinc Metabolism, with Emphasis on
Bone Mineralization

Contractor: Veterans Administration Hospital, Washington, D.C,
Money Allocated: $39,276 (FY 1974 Funds)

Objectives: This proposal is designed to study the effect of steroidal con-
traceptive agents on mineral metabolism. The influence of a progestin, an
estrogen, and a combination of these hormones on calcium, phosphorus, magnes-
ium and zinc metabolism will be investigated. Particular attention will be
focused on bone metabolism.

Major Findings : Major efforts were necessary to overcome technical and oper-
ational problems. The investigative component of the project had been delayed
but has now entered into an orderly and systematic productive phase. The
studies thus far conducted have demonstrated that OCA depressed serum zinc
levels (96 ug/100 ml serum vs 69 ug/100 ml serum for OCA fed rats). The
progestin component of OCA had less effect on depressing serum zinc levels
than the estrogen component. Calcium, magnesium and phosphorus levels
in serum do not appear to be affected to any marked degree by OCA ingestion.

Significance to Biomedical Research and Program of the Institute : The efface
of anovulatory steroids on calcium, phosphorus, magnesium and zinc has not
been established in a definitive manner. All of these mineral nutrients are
important in the continous process of bone formation and resorption. No knoAfla

calcium balance studies have been carried out in human subjects receiving the
oral contraceptives. There is conflicting evidence in the literature regard-
ing the effect of anovulatory steroids on serum calcium, phosphorus, magnesiam
and zinc. Some, brat not other investigators, have seen decreases in serum
calcium, phosphorus, and magnesium during steroid ingestion; only the decreases
of serum zinc appears well established. None of the available, information al-
lows a conclusion as to the effect of steroids on the nutrition requirement
of these minerals. It can be expected that the proposed study will show
whether or not the contraceptive steroids produce an increased requirement,
as expressed by negative balance. Particular emphasis is to be placed on
calcium which will be studied at three dietary levels. The duration of the

experiment is enough to allow for adaptation of the animals to low or high cil-

clumlAtlafceSjSo that a valid interpretation can be made. It is important to

assess the effect of the anovulatory agents on mineral metabolism since their
prolonged use at a critical time (pre-pregnancy and pre- susceptibility to
osteoporosis) may be detrimental to bone integrity.

Proposed Course ;

The work required to complete the contract objectives includes the following;
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1. Complete the analysis of all biological samples necessary to finish,
evaluate and report the mineral balance study,

2. Determination of the fresh weight, fat free dry weight, ash weight,
specific gravity, length and amount of organic material in the bone
(femur),

3, Histological evaluation and cortical thickness of the femur.

4, Statistical computations and summarization of all data.

DD38



NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: The Interaction of B- Vitamins^ with Contraceptive Steroids
in Female Rats

Contractor: School of Pharmacy, University of Georgia, Athens, Georgia
Money Allocated: $26,300 (FY 1973 Funds)

$35,000 (FY 1974 Funds)

Objectives : The purpose of this project is to investigate in the rat the ef-
fects of vitamin B complex deficiencies and hypervitaminosis states on the
metabolic hydroxylation of selected steroids, and the effects of contraceptive
steroids on the function and disposition of thiamin, riboflavin and pyridoxine.
Deficiency and hypervitaminosis B states have been shown to alter the activity
of certain liver enzymes. Several of the B complex vitamins are constituents
of liver enzyme systems involved in the metabolic disposition of steroids.

Major Findings : Thiamin and riboflavin deficiency states increase the rates
of metabolicm of certain drugs by hepatic microsomes. These states cannot ta
considered as inducers of drug metabolizing enzymes in the same sense as enzvme
induction by drugs such as Phenobarbital , because no elevation of liver weif.it/
body weight ratio, microsomal protein content, cytochrome c reductase activity
or cytochrome P-450 is observed. Evidence from the investigator's laboratory
suggest that thiamin deficiency states may alter the character- of the cytochrome
P-450 which in turn may be responsible for these changes. Further results
obtained indicate that metabolism of mestranol was 2.3, 2.2 and 1.5 x higher
in rats fed thiamin, riboflavin or pyridoxine deficient diets than in rats
fed high levels of these vitamins. It appears that these changes are accom-
panied by changes in the activity of NADPH cytochrome c reductase and/or
cytochrome P-450 content. The effect of the diet appears to be most pro-

nounced on the membranes of the endoplasmic reticulum, although riboflavin
and pyridoxine may affect enzymes of the soluble cytoplasm which in turn mocify
microsomal drug metabolizing enzymes. The administration of mestranol and

norethindrone induce changes in the activity of drug metabolizing enzymes in

a manner which appears governed by the diet; however, the mechanism of this

interaction is yet to be elucidated in the future course of this project.

Significance to Biomedical Research and the Program of the Institute : Many
reports have implicated contraceptive steroid preparations in the modification
of B vitamin needs, but no evidence of the mechanism of this action has as yat
been obtained. More importantly perhaps, the alternate problem has not beer-

investigated, i.e., the effect of vitamin deficiency on steroid metabolism.
It is apparent that the proper action of a drug such as these steroids deperds
on maintaining the balance between uptake and catabolism. Anything that moci-
fies this pattern can result in either decreased efficiency or increasing
deleterious side effects. The B vitamins are known to have a role in the oxi-

dation and hydroxylation of steroids as well as maintaining the general meta-
bolic integrity of the cell. This project is designed to explore this subject.
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It thus could potentially provide fundamental information concerning the
safety of the use of oral contraceptives.

Proposed Course : This is defined by the considerable progress made in the
past contract period. It has generated many interesting although poorly un* er-
stood observations. Additional experimentation will be required to clarify
the OCA effects observed on drug metabolizing enzymes, particularly with re; pect
to cytochrome P-450. Localization of the subcellular site affected by dietary
vitamin intake should be completed; also the study designed to determine the
effects of B vitamins on the subcellular constituents of hepatic drug meta-
bolizing enzymes. An attempt will also be made to elucidate the mechanism
by which contraceptive steroids alter mixed function oxidases of hepatic micro-
somes in the presence of varying nutritional status.

Since multi-vitamin hypervitaminosis or deficiency states are more likely to
occur in human populations, experiments designed to define the effects of
these conditions on the drug hydroxylase system responsible for metabolizing
oral contraceptives and other drugs will be undertaken. Drug hydroxylase
activity, cytochrome P-450 content and NADPH cytochrome c reductase activity
will be used to indicate alterations in this complex system.

I
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NICHD ANNUAL REPORT
July I, ig?"} rlirotigh ,Tiint« 22, \'^7h

Fertility Regulating Methods Evaluation Bi anch
Contract and Collaborative Research

Contract Title ; The Effects of Oral Contraceptive Steroid Hormones
on Folic Acid Metabolism

Contractor : University of Alabama/School of Medicine/The Nutrition
Program (P.I.=C.E. Butterworth, Jr., M.D,, Professor
of Medicine and Pediatrics, Director, The Nutrition
Program)

Money Allocated: To be negotiated
Money Requested: To be negotiated - approximately $75,000 (for first year)

Ob iectives : 1) Perform a baseline study to establish the level of serum
folate as a function of normal menstrual cycle and OCA "pill cycle" by
means of two bioassays: Lactobacillus easel and Streptococcus fecalis . In
this baseline investigation, the hypothesis shall be tested that during the
4Sstrogenlc (follicular) phase, and under the influence of exogenous steroids ,

there will be an Increase in non-methylated folate species in serum, In con-
trast or in comparison to total serum folates.

2) Determination of frequency (prevalence) of abnormal folate levels In OCA
users and non-users (controls)

,

3) Determination of plasma conjugase activity (PPGH=pteroyl polyglutamyl
hydrolase)

.

4) Characterization of Intestinal absorption and urinary excretion of
folates in OCA-users and non-users (controls).

Major Findings : None - The project has not yet become operational.

Significance to Biomedical Research and Program of Institute : This research
program offers, for the first time, realistic hopes, expectations and con-
crete scientific leads for a common, unifying pathogenesis of diverse
apparently unrelated adverse medical effects of oral contraceptives. Cervical
dysplasia, mental and mood changes, thrombosis, hypertension and hyper-
pigmentation may conceivably be sequels of specific and possibly different
kinds of folate deficiency. If this can be demonstrated in the proposed pro-
gram, all these adverse effects could be prevented and/or reversed by ;

administration of pteroylgutamlc acid (monoglutamic folic acid).

Proposed Course ; In order to achieve objective #1, the level or pool of nor-
methylated folates shall be determined by the Streptococcus Fecalis Assay,
since this organism does not reflect or indicate the presence of methylated
folates, specifically of N-5 methyltetrahydrofolate. The level and pool siza
of total folates (both methylated and non-methylated forms of folate) shall

be determined by the Lactobacillus Casei Assay, which reflects and indicates
the presence of both methylated and non-methylated folate species. Measure-
ments are to be carried out every other day during the course of one or several
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menstrual or pill cycles, on a small number of approximately 10 subjects.

In order to achieve objective #2, the same microbiological assays described
above, will be employed. Serum samples are to be collected at a constant,
fixed time period of the menstrual or pill cycle for all subjects (e.g.,
between 10th and 20th day of cycle). The sample size should consist of
approximately 100 subjects in each of the two groups. Rationale for selection
of sample size: (1) 10% of subjects receiving diphenylhydantion develop lov
levels of serum folates; (2) approximately 20% of OCA users developed megala-
blastic changes in cervical smear, which were reversed by administration of
10 mg pteroylglutamic acid (PGA=Folic acid monoglutamate=monoglutamic folic
acid).

The investigative course for objective #3, follows from the following ration-
ales : The functional folate co-enzyme is probably polyglutamate in nature.
The predominant molecular species of the folate in plasma and urine is mono-
glutamate. The ratio between the two molecular forms or species of folate is
largely determined by the enzyme "Plasma Conjugase." Increased activity »of
this enzjnne could lead to urinary losses and folate deficiency. In order to ;

obtain a detailed picture of the nutritional folate status of OCA users, the
profile of criteria ought to include determination of PPGH in addition to the
two folate levels (as specified above - b). The sample size, composition and
epidemiologic protocol for determination of conjugase activity ought to be cf
the same magnitude as for the determination of folate levels since similar '

epidemiologic rationale are applicable.

The investigative course for objective #4 follows from the following ratiOncleS:
The first published report on "Folate Deficiency in OCA users (Streiff, R.R.

:

JAMA 214 : 105, 1970), included the observation that only those OCA users de-i

velop folate deficiency in whom OCA's interfered with the absorption of
naturally occurring polyglutamic folic acid in their food. It was therefore
implied that the pathogenesis of folate deficiency required at least two or
three essential etiologic or causal factors: (1) a genetic factor, determining
the susceptibility of a fraction of OCA users to the effect of OCA's on the
intestinal absorption of dietary, e.g., polyglutamic folate; (2) the exposure
to OCA's and, (3) the chemical species of dietary folate had to be polygluta-
micfolic acid. Dietary administration of PGA (pteroylglutamic acid = folic
acid monoglutamate - monoglutaraic folic acid) therefore corrected folate
deficiency in spite of the continued operational presence of the other two
etiologic factors (1+2). The work and conclusions of Streiff have not been
confirmed; it has been disputed by contradictory arguments of even more uncer-
tain miscellaneous resulte. (References available). A rigorous, unequivocal
test for the absorption of pteroyl polyglutamate requires the utilization ol

a well-defined synthetic pteroyl polyglutamate of known and reproducible
structure and composition. Dr. Butterworth has at his disposal a limited
amount of synthetic pteroyl polyglutamates of each chain length (mono-, di-,
tri-, tetra-, penta-, hexa- , and hepta-), along with the capabilities of
synthesizing them by the solid-phase method. He also has completed and pub-
lished definitive study on intestinal absorption of pteroyl glutamic acid '

(PGA=monoglutamic folic acid) and folic acid.
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NICHD ANNUAL REPORT
June, 1974 through next F.Y.

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title : Prospective Study of the Effects of Contraceptive Agents,
Related Methods, and Procedures on the Frequency of
Birth Defects

Contractor : Kaiser-Permanente Medical Center, Walnut Creek, Califori ia
(P.I.=Savitri, Ramcharan, M.D., Ph.D.)

Money Allocated : Under Negotiation to reduce money requested, if possible
Money Requested : $416,349 (For first year).

Objectives: The objective is to evaluate the effects of contraceptive agents,
related methods and procedures on the health of the fetus and offspring. T^:e

projected time for completion of the project is 36 months. The objectives are
to be achieved by a prospective cohort analysis starting with pregnant womer
and following the outcome of their pregnancies.

Major Findings : None - The project has not yet become operational.

Significance to Biomedical Research and Program of the Institute : Congenitfl
defects resulting from contraceptive failure or presently available methods
of contraception may represent a major adverse effect and poses a public
health problem. The proposed project will provide quantitative yardsticks to
measure and access this problem. It is therefore highly relevant.

Proposed Course : A prospective study is proposed to obtain information abdvti

contraceptive use from female members of the Kaiser Foundation Medical Care l

Program receiving prenatal care at Kaiser-Permanente medical clinics, and tc

relate this data to the information about pregnancy outcomes and neonatal
and infant abnormalities obtained from the inpatient and outpatient maternal
and infant medical records.

The data base is to consist of the records and examinations of 31,000
deliveries, infants and their mothers. Maternal data will comprise type of
contraceptive used during the year preceding conception, maternal health
conditions, history of previous pregnancies and outcomes as well as a drug
history. This historical information will then be related to the pregnancy
outcomes, since both prenatal and ante-natal care of mother and infant are
carried out within the Kaiser system.

Intake of subjects into the study will last 18 months and yield a total of
31,000 live births. It is anticipated these total samples of mothers breaks
down into three groups: a) 12,500 will have a history of oral contraception;
b) 12,500 will have a history of other methods of contraception; c) 6,000 will
have no history of contraception.
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NTCHD ANNUAL REPORT

Jijne, 1974 through next F.Y.
Fertility Regulating Methods Evaluation Branch

.

Contract and Collaborative Reaearch

Contract Title : Contraceptive Agents and Birth Defects
Contractor : Harvard School of Public Health, Boston, Massachusetts

(P.I. Kenneth J, Rothman, Ph.D.)
Money Allocated : Under Negotiation to reduce money requested
Money Requested : $87,130 (for first year) i

Objectives : The objectives of this project are to determine the effects of

oral contraceptives and hormonal pregnancy tests, administered to mothers,

on the risk of developing congenital malformations and other characteristiCE

of the offspring.

Major Findings : None - The project has not yet become operational.

Significance to Biomedical Research and Program of the Institute : Congenital
defects resulting from contraceptive failure or presently available methods

of contraception may represent a major adverse effect and poses a public

health problem. The proposed project will provide quantitative yardsticks to

measure and access this problem. It is therefore highly relevant.

Proposed Course : The objectives of this contract shall be achieved by

implementation of two epidemiological studies:

1. A retrospective case-control study on 500 cases of congenital malfontia-
^

tions of the heart.

a) Cases shall be identified, diagnosed and obtained from the New EnglatKl

Regional Infant Cardiac Program (NERICP). Efforts shall be made and

procedures developed to check and verify the diagnosis' established

by NERICP.

b) 1000 controls of normal Infants shall be selected from a random sample

of all births within the state of Massachusetts during the Intake

period of cases.

c) Contraceptive histories and related drug exposures shall be collected

by self-administered, mailed questionnaires. Additional and special
^

efforts shall be made and procedures developed to check and verify

these data.

d) Risk ratios for particular malformations among selected exposed groups,

relative to those unexposed shall be determined by standard epidemio-

logic techniques.

e) The intake period for the collection of cases and controls shall extend

for 30 months

.

'
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f) Coding, editing and analysis of edited data shall overlap with the

period of data collection and shall be completed within 36 months
after the beginning of the study.

2. A prospective study to evaluate the effects of oral contraceptives admir-
istered to mothers on congenital malformation and health status of their
offspring.

a) From an established cohort of 66,000 women currently followed for cancer
occurrence approximately 20,000 women with a history of oral contracep-
tive use shall be identified.

,

b) The selected cohort shall include the following sub-cohorts of vbmen vno
(1) use oral contraceptives until they became pregnant, (2) became preg-
nant within 3 months of discontinuing oral contraceptives, (3) became
pregnant within an unknown interval after discontinuation of oral con-
traceptives, (4) had used oral contraceptives, but not used them within
12 months prior to pregnancy, (5) never used oral contraceptives prior
to pregnancy; e.g., controls.

c) The outcomes of the pregnancies of all women in the five subcohorts
shall be determined by abstracting clinical records of deliveries and
infants. The data shall include, sex, congenital defects and anomalies,
birth weight and other biological parameters relevant to the health
status of the infant.
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NICHD ANNUAL REPORT
June, 1974 through next F.Y.

Fertility Regulating Methods Evaluation Branch
Contract and Collaboration Research

Contract Title : Methods of Contraception, Pregnancy Tests, and Congeni-
tal Malformations: An Epidemiological Study

Contractoi: : Yale University School of Medicine, New Haven, Connecticut
(P.I. Colin White, B.Sc, M.Sc, M.B., Professor of
Public Health)

Money Allocated : Under Negotiation to reduce money requested.
Money Requested : $122,427 (for first year)

Ob jectives : The objectives of this project are to determine the effects of
oral contraceptives, other methods of contraception and hormonal pregnancy
tests, administered to mothers, on the risk of congenital malformations in
their offspring.

Major Findings : None - The project has not yet become operational.

Significance to Biomedical Research and Program of the Institute : Congenital'
defects resulting from contraceptive failure or presently available methods
of contraception may represent a major adverse effect and poses a public
health problem. The proposed project will provide quantitative yardsticks to
measure and access this problem. It is therefore highly relevant.

Proposed Course : The objectives of this contract shall be achieved by opera-
tional implementation of a retrospective case control study. The populatior
to be investigated shall consist of all infants born with congenital defects
and abnormalities in five large Connecticut hospitals, or referred to these
hospitals, in a period of two years.

a. Cases shall be identified, diagnosed and obtained from these hospitals.

b. Additional efforts shall be made to check and verify accuracy of diagno- '

sis and completeness of case ascertainment,

c. From an estimated 34,000 births over a two year period, efforts will be
made to ascertain approximately 575 cases with congenital heart disease
and approximately 800 other defects (neural tube defects, pyloric steno-

sis, hypospadias, undescended testicles, Down's syndrome, cleft palate
and cleft lip, club foot, congenital dislocation of the hip, and others;.

d. Controls shall be obtained from a random sample of normal births each dry
of case ascertainment. The ratio of numbeir of controls to number of ca^es
shall be 3:1,

e. Information and data on contraceptive use as well as other important vari-

ables will be obtained by a standardized questionnaire administered by

trained interviewers to the mothers of cases and controls. This shall te

supplemented, and verified by checks with the physician and his records.

DD47



NICIID ANNUAL UKPORT
June, 1974 through next F.Y.

Fertility Regulating Methods Evaluation Branch

Contract and Collaborative Research

Contract Title: : The Effect of Oral and Other Contraceptives on

Congenital Abnormalities and Outcome of Pregnancy
Contractor : Hebrew University-Hadassah Medical School, Jerusalem,

Istael, (P.I. Dr. Susan Hailup, Lecturer in Epidemiology)

Money Allocated : Under Negotiation to reduce money requested, if possiblt

.

Money Requested : $33,429 (for first year)

(fejectives : The objectives of this project are to 1) measure the effects of

contraceptives used prior to, and at the time of conception, on outcome of

pregnancies, congenital defects and chromosomal aberrations. 2) measure

pregnancy-outcomes in relation to age of ova at the time of conception.

Major Findings : None - The project has not yet become operational.

Significance to Biomedical Research and Program of the Institute : Congenitol

defects resulting from contraceptive failure or presently available methods

of contraception may represent a major adverse effect and poses a public

health problem. The proposed project will provide quantitative yardsticks to

measure and access this problem. It is therefore highly relevant.

Proposed Course : The objectives of this contract shall be achieved by the

following studies, methods, procedures and analyses:

1) Conduct a retrospective cohort study of 14,000 births occurring during

the first two years of this three-year contract project.

2) Obtain all relevant information on 15-20,000 previous births of the saait

women since 1964, by record- linking with the Jerusalem Perinatal Study.

3) Time schedule, methods, procedures, protocol and analysis, shall includt

:

a) All parturient women will be interviewed within 1-2 days of giving

birth. They will be questioned about contraceptive behavior before and

at the time of conception, their intention to conceive, and the length

of time trying. For those who have ever taken the pill, a detailed

history of this will be recorded. Specific information will be sought en

the use of hormone pregnancy tests and preparations intended to induce ti:

prevent abortion, and on smoking, religious observance, gynecologic raor-

•

bidlty in early pregnancy, as well as menstrual history.

b) Quantitative ascertainment of pregnancy outcome - this is to include

incidence of fetal and neonatal deaths, complications of pregnancy,

methods of delivery, health status of the offspring (birthweight , con-

genital abnormalities, chromosomal aberrations, fetal distress or asphy. ia)
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c) Data evaluation by multiple regression analysis to determine the
relationships between demographic and health variables to contraceptive
behavior and th« relationship of contraception to pregnancy outcomes,
Pbssible interactions between oral contraceptives and other health vari-
ables such as smoking are also to be explored, Lising regression techni-
ques and traditional methods of analyses of specific rates.
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June, 1974 through next F.Y.

Fertility Regulating Metliods Evaluation Branch
Contract and Collaborative Research

Cbntract Title : Effects of Contraceptive Agents, Related Methods and
Procedures and Frequency of Birth Defects

Contractor : University of Colorado Medical Center, Denver, Colorado
(P.I. James J, Nora, M.D. Associate Professor of Pediatrics)

Money Allocated : Under Negotiation to reduce money requested, if possible

.

Money Requested : $73,540 (for first year)

Objectives : The objectives of this project are to determine whether or not
hormonal contraceptives and other contraceptive measures constitute a fetal
risk, produce fetal loss, congenital malformations and chromosomal aberraticns.

Major Findings : None - The project has not yet become operational.

Significance to Biomedical Research and Program of the Institute ; Congenitfl
defects resulting from contraceptive failure or presently available methods
of contraception may represent a major adverse effect and poses a public
health problem. The proposed project will provide quantitative yardsticks to
measure and access this problem. It is therefore higtily relevant.

Proposed Course : The objectives of this contract shall be achieved by the
following epidemiologic studies:

1. A case-control studies on 500 infants with malformations of the heart,
150-200 infants with chromosomal anomalies and 500 other malformations.
Two matched controls will be selected for each case. Maternal contra-
ceptive history will be obtained by Interview.

2. A retrospective and prospective cohort study. Each shall contain 500
pregnancies which had been exposed to contraception. Ascertainment of
cases and controls in the retrospective cohort study shall be initiated
by reviewing of charts compiled over the past five years. The population
base for the prospective cohort study shall consist of 500 future preg-
nancies which have been exposed to contraception. Starting point will te
their ascertainment and identification in the participating clinics. Data
on the infants in both cohort studies will be obtained by direct examinf-
tions. The results of these will be checked and verified by the investi-
gators and their consultants.
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NICHD ANNUAL KRPORT
Juhe, 1974 through next F.Y.

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: : Evaluation of ; the Effects of Contraceptive Agents,
Related Methods and Procedures and Frequency of
Birth Defects

Contractor : New York State Department of Health, Health Research, ; Ire.
Albany, New York (P.I. Dwight T. Janerich, D.D.S., M.P.H.)

Money Allocated : Under Negotiation to reduce money requested, if possible.
Money Requested : $58,895 (for first year)

Objectives : The primary, immediate objective of this project is to detect
any association between contraceptive practices and subsequent birth defects.
In the event that a positive association is found between pill failure and
any or all congenital malformation types, the Ob/Gyn Department of the Albany
Medical College will develop a program for complete clinical endocrine evalua-
tion of mothers of congenitally defective children who experienced unexplained
oral contraceptive failure.

Major Findings ; None - The project has not yet become operational.

Significance to Biomedical Research and Program of the Institute : Congenital
defects resulting from contraceptive failure or presently available methods
of contraception may represent a major adverse effect and poses a public
health problem. The proposed project will provide quantitative yardsticks to
measure and access this problem. It is therefore highly relevant.

Proposed Course : The proposed project comprises four epidemiological case-
control studies of: limb reduction deformities (100 pairs), central nervout
system malformations (200 pairs), mongolism (100 pairs), and multiple mal-
formations including cardiovascular malformations (100 pairs). The tj^pes

have been selected on the basis of suggested associations in the literature
and case availability. Each case will be matched to a control on the basis
of date of birth, county in which the birth occurred and maternal age.
Matching on maternal age will provide an indirect match on parity, residual
differences will be compensated for by stratification in the analysis of tht

data.

The data will be analyzed to detect significant associations between the use
of contraceptive practice or failure of a contraceptive procedure and the
frequency of birth defects. Possible associations between the use of hormone
pregnancy tests and subsequent birth defects will also be explored. If any
association is found between a contraceptive practice and the occurrence of a

birth defect, it will be used to determine the nature of the association,
whether it is due to teratogenesis of mutagenesis of the contraceptive
measure which would be a primary relationship, or some secondary relationship.

The operational and data ba^e of the currently proposed project is the New
York Birth Defect Institute's Surveillance Program to ascertain cases, and
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batched with controls at comparable birthdate, birthplace and maternal age.
Maternal information about contraceptive usage, other medications, diet,
etcl, is obtained by interviews.
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NICHD ANNUAL REPORT
.We 1, 1974 through next F.Y.

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research \

Contract Title: Level of Risk of Female and Male Offspring of Mothers
Exposed to Ingestion of Diethylstilbestrol During Pregnarcy

Contractor: University of Chicago, Dept. of Obstetrics and Gynecologyj
Chicago, Illinois (P.I. Marluce Bibbo, M.D., Assistant Prof.)

Money Allocated: Under Ne,^otiation to Reduce Money Requested, If Possible
Money Requested: $78,964 (For First Year)

Objectives : The objective of this project is to determine the level of risk
for development of neoplastic lesions in female and male offspring of mothers
exposed to ingestion of diethylstilbestrol during pregnancy.

Major Findings ; None - the project has not yet become operational.

Significance to Biomedical Research and Program of the Institute : The propc aa

1

for this project was submitted in response to RFP-NICHD-ME- 74- 1
: "Effects of

Contraceptive Agents, Related Methods and Procedures on Frequency of Birth
Defects," It was considered not directly responsive, but nevertheless closely
related to the RFP and directly relevant to the mission of the FRMEB, CPR
and NICHD. The important relevance was recently demonstrated and underlinec
since DES was approved as a post coital contraceptive. All pregnancies result-
ing from contraceptive failures are or might be potentially at the same risk
as those when DES was administered for therapeutic purposes, 20 years ago.

Further, the outcome and results of the project should provide quantitative
criteria and yardsticks for initiation of public health measures; e.g., a

program for identification and medical examination of all offspring from
mothers who received DES during pregnancy.

Proposed Course : The objectives of this project are to be achieved by a

"retrospective" cohort analysis. For this purpose 1,646 women who completec
the course of treatment twenty years ago will be located, as well as their
offspring. They were part of a double-blind placebo controlled investigatica
aimed at determining the value of DES in pregnancy by W. J. Dieckmann, M.E.
Davis, L, M. Rynkiewicz, and R, E, Pottinger entitled "Does the Administration
of DES during Pregnancy have Therapeutic Value?" (Am. J. Obst. and Gynec.

66:1062-1081, 1953). A total of 2,162 patients was entered in the study.

The number actually completing the course of therapy was 840 in the stilbestr^ol

group and 806 in the non-medicated control group. Graduated increasing doscges
were administered beginning about the seventh week of gestation. The investi-

gators concluded that stilbestrol did not reduce the incidence of abortion,
prematurity, or postmaturity. It neither decreased the incidence of perinatal
mortality, nor the frequency of the toxemias of pregnancy.

A follow-up study of the offspring of the patients who were involved in the

study described above, which was conducted at the University of Chicago, pro-

vide a unique opportunity to answer important currently pressing and urgent
questions of great public health significance. One of the most important is

an estimate of the risk of those exposed, i.e., the risk of both female and

DD53



male offspring. Fur>:her, the possible pffecta of DKS on the , sexual dovolop-
rnent of these offspring and also for development of neopl«sraa In all gonadal
ridge derivative especially the secondary sex organs need to be determined.

According to the investigative plan, answers to all these questions will be
forthcoming during the course of a three year project period. Initially, a

survey of existing records will be conducted to obtain data on fetal loSs,
abnormalities in fetus including congenital malformations, sex ratio in live
birth and in all fetal deaths, and other characteristics of newborn of fetus,
A follow-up study on the offspring will then be conducted in order to assess
possible late effect of the DES on the sexual development and for possible
presence of neoplasms in all gonadal ridge derivatives.
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NICHD A:n(NUAL report
June 1, 1974 :hrough approximately 9 months

Fertility Regulating Methods Evaluation Branch

I

Contract and Collaborative Research

Contract Title: Consequences of Contraceptive Failure in Terms of Birth
Weight, Fetal loss. Congenital Malformations, and Infant
Mortality

Contractor: Child Health and Development Studies, School of Public
Health, University of California, Berkeley, Oakland,
Califoriiia 94611

Money Allocated: Under Negotiation - to reduce money requested, if possible
Money Requested: $21,970

Objectives : The objectives of this program initiative are to determine the
consequence of contraceptive use at the time of conception in terms of
fetal loss, low birth weight, infant mortality, and congenital malformations.
In particular, comparisons shall be made of the outcomes of pregnancies
where a) that method of contraception had been used in the interval since
last pregnancy (or marriage) but deliberately discontinued, and b) no con-
traception had been practiced in the interval.

Major Findings : None- The project has not yet become operational.

Significance to Biomedical Research and Program of the Institute ; Congenital
defects resulting from contraceptive failure or presently available methods
of contraception may represent a major adverse effect and poses a public
health problem. The proposed project will provide quantitative yardsticks :o

measure and access this problem. It is therefore highly relevant.

Proposed Course : The general objectives of the new program initiative are
similar to the ones of the other projects. The specific, essential and unique
difference of objective in the new program initiative is to obtain valuable
information within 6-9 months time. It is fortunate that the answers from
the other approved projects will not be forthcoming until 3-5 years. Tliis is

unfortunate because the public health concern and need for answers is an
urgent issue presently widely publicized. The reason for this long waiting
period necessary for obtaining answers from projects presently approved
and implemented lies in the absence of an established data base.

The project described in this section of the Annual Report, differs in

one essential aspect from all other projects in the program. The data base
is already established in:

Child Health and Development Studi,es

Division of Biostatistics
School of Public Health
University of California, Berkeley

Supported and funded by:

Grant No: HD00718 NIH NIH
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This permits an epidemiologic strategy of a "retrospective, prospective"
analysis or perhaps more accurately a retrospective cohort analysis.
This type of approach yields conclusions, which are perhaps less rigorously
controlled than the ones from thfe other approved projects. They will,
however, be forthcoming within nine months at a very low cost or cost-benef -t

ratio. This will at least fill the large time interval between current con-

cern and conclusions expected from the other projects with meaningful, highly
valuable information.

Scope and course of the project is determined by the available data base wh -ch

retrospectively permits a cohort analysis of pregnancy outcomes, thus haviny
the advantage of a longitudinal or prospective epidemiological design and
strategy.

Such a unique data base is provided by the files of Child Health and Develoj-
ment Studies, University of California, Berkeley. The data In these files
cover 15,886 pregnancies of interviewed women, terminating at Kaiser Hospital
Oakland, California, between 1960 and early 1967. Women were referred to the
Study by Kaiser Permanente Health Plan at their first contact with the OB-GfYN

clinic in connection with a possible pregnancy, ,

To be included in this project, women must have been interviewed and must
have answered the questions regarding contraceptive use (the questions were .

not included in the interview until late 1960), In addition, the outcome of.

the pregnancy must be known, and the fact of pregnancy must have been
verified; there are 14,326 pregnancies which meet these requirements.

Course and scope of project is limited to data analysis by standard epldeUi«

iologic techniques and procedures, '

,
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NICHD ANNUAL REPORT .

July 1, 1973 through June 30, 1974
Fertility Regulating Methods Evaluation Branch

Contract and Collaborative Research

Contract Title: Effects of Vasectony on Testes, Epididymis and Vas Defert.ns

Contractor: University of Virginia School of Medicine
Money Allocated: $122,830 ( FY 1974 Funds)

Objectives : This contract supports two related projects conducted by two

investigators in the same department. One study is examining the function

of smooth muscle in the va's deferens and changes which may occur as a

result of vasectomy. The other utilizes micropuncture techniques to study

intraluminal pressure, sperm morphology, and sodium- potassium levels in the

seminiferous tubules and epididymis of normal and vasoligated animals. The

effects of vasoligation on the permeability of the blood-testis barrier to

tracer particles of various sizes are also under study.

Major Findings : Data on mechanical properties of the smooth muscle of

the vas deferens have been obtained in vivo in normal and vasoligated rabbits.

The data demonstrate that there are no spontaneous contractions in the vas

of the normal rabbit but it contracts in response to stimuli. In contrast,

the obstructed vas shows spontaneous contractions at 1 month and at 12

months after vasoligation. At 1 month after obstruction, the wall of the

vas thickens, and at 2 months and later intervals, there is gross dilatation

with thinning of the vasal wall.

Studies of the effects of vasoligation on intratubular pressure in the

seminiferous tubules and epididymis in hamsters have demonstrated four-

fold increases in pressure in the cauda epididymis while pressure in the

seminiferous tubules and caput remains at normal levels. Further studies

of these pressure changes and the effects of sperm granuloma formation and

resealing are in progress in several animal species. Very preliminary dat£

have been obtained on sodium and potassium content of Intraluminal fluids

of the seminiferous tubules, caput and cauda epididymis of the normal hamster.

Sodium and potassium levels in seminiferous tubule fluid appear to be much

higher than those in other physiologic fluids.

Significance to Biomedical Research and the Program of the Institute : Vase c-

tomy for contraceptive purposes is gaining increasing acceptance throughout

the world, but there is a possibility that complex physiological and inantmc-

logical effects may result from blockage of the excurrent ducts or extra-

vasation of sperm outside normal channels. This contract is one of a number

initiated by the Center to define the long-term consequences of vasectomy,

the mechanisms involved in development of these alterations, and their re-

lation to the possible occurrence of systemic complications. Studies under

this contract are expected to provide new and much needed information on the

physiological effects of vasectomy on organs of the male reproductive tract*

Proposed Course : It is expected that studies under this contract will be con-

tinued for several years.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: An Immunogenetic Analysis of Sperm Autoantigenis in the
Mouse

Contractor: Cornell University Medical College
Money Allocated: $360,344 (FY 1973 funds for 3 years)

Objectives ; The purpose of this contract is to study antigens on the sutfi.ce
of mouse sperm directed by genes at the T locus. The antigenicity and cross
reactivities of products of wild type and mutant genes are being investigated
in immunization experiments and will subsequently be studied after vasectomy.

Major Findings : Work under this contract has demonstrated that not only
the sperm surface antigen specified by the gene T but also those specified
by tiwo recessive Ifethdl alleles (t° and t^^) can function as autoantigensi
In each case antisera obtained from appropriate immunization experiments are
specific for the t allele used for immunization. In alloimmunization ex-
periments with sperm from mice carrying any one of four recessive alleles it°,
cVl t^5^ and t ), antisera have been produced which, after appropriate
absorption, react only with sperm of the donor type; no cross reactivities
within these four alleles have been detected. Cross reactivity between
products of t° and t alleles has been detected in cytotoxicity tests and
will be checked further by absorption analyses. Syngeneic inmunlzations
within the inbred normal mouse colony of this laboratory have been completed
to produce sperm- specific antisera of high titer which, after appropriate.
absorptions, will be tested on sperm from mice of other inbred strains to

;

determine whether there is polymorphism among wild type alleles at the T
;

locus.

Significance to Biomedical Research and the Program of the Institute : Vasec-
tomy for contraceptive purposes is gaining increasing acceptance throughoui.

the world, but there is a possibility that complex physiological and immuno-
logical effects may result from blockage of the excurrent ducts or extra-
vasation of sperm outside normal channels. This contract is one of a number
initiated last year to define the long-term consequences of vasectomy, the
mechanisms involved in development of these alterations, and their relation'
to the possible occurrence of systemic complications. Studies under this
contract are expected to lead to interesting and highly significant findings
on the nature of gene products on- the sperm surface which may act as auto-
antigens under such conditions as vasectomy.

Proposed Course : Substantial progress has been made in this project but
complete definition of the surface antigens on mouse spermatozoa specified
by genes at the T locus and determination of their autoantigenicity and
role in an immune response to vasectomy are expected to require several
additional years.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methbds Evaluation Branch
Contract and Collaborative Research

Contract Title: Immunologic and Morphologic Consequences of Vasectomy
Contractor: University of Missouri Medical Center
Money Allocated: $203,653 FY 1973 funds for two years)

Objectives: The purpose of this program is to determine the morphological and
functional changes subsequent to vasectomy, the role of the immune response in
the development of these changes, and the possibility of protection against
immunologically mediated injury by certain immunoglobulin classes. Studies
are being conducted in histocompatible Strain 13 guinea pigs and in human
patients. Humoral and cellular immune responses, fertility, and pathologic
affects on reproductive and other tissues are being studied in immunized,
vasectomized and vasoligated guinea pigs and the role of antibodies and cells
in the development of pathology is being tested in passive transfer exper-
iments. Studies in human subjects include determination of antisperm anti-
body levels, immunoglobulin classes, and delayed hypersensitivity before anc
at intervals after vasectomy.

Major Findings : Immunization of syngeneic Strain 13 guinea pigs with sperm
with or without adjuvant leads to formation of antisperm antibodies as

measured by sperm agglutination and indirect immunofluorescence at 2-29
weeks after immunization. There was no correlation between sperm aggluti-
nation titer and intensity of fluorescence. Tests for delayed hypersensiti\ ity
were negative at 16 and 29 weeks but the possibility remains that these anicials

passed through an earlier phase of delayed hypersensitivity. Animals immunized
with sperm in complete Freund's adjuvant showed severe autoimmune aspermato-
genesis, and lesser degrees of damage were seen in guinea pigs Immunized with
sperm in incomplete adjuvant or saline. Most unilaterally vasectomized or
vasoligated Strain 13 guinea pigs demonstrate sperm agglutinating antibodies
but no clear evidence of delayed hypersensitivity has been obtained. Pre.-

llminary data indicate diminished fertility in unilaterally vasectomized
guinea pigs at 1 month and at 10 months after surgery and further experiments
are in progress to determine whether this may be related to stress from the
experimental procedures.

Significance to Biomedical Research and the Program of the Institute : Vas-
ectomy for contraceptive purposes is gaining increasing acceptance through-
out the world, but there is a possibility that complex physiological and
immunological effects may result from blockage of the excurrent ducts or
extravasation of sperm outside normal channels. This contract is one of a

number supported by the Center to define the long-term consequences of
vasectomy, the mechanisms involved in development of these alterations,
and their relation to the possible occurrence of systemic complications.
Studies supported by this contract should contribute significantly to defin-
ing Immunological mechanisms In experimental allergic aspermatogenesis and
following vasectomy, and provide for correlation of data between the guinea
.pig model and vasectomized patients. Transfer experiments now being initiated
should further clarify immunopathogenlc mechanisms, and passive immuniza-

tion may afford protection against Ifflraunologic consequences of vasectomy.
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Proposed Course : It is expected that these and related studies will be
continued for several years.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Vasectomy and Autoimmune Disease
Contractor: M&morial Hospital, Worcester, Massachusetts
Money Allocated: $46,459 (FY 1973 Funds)

Objectives : The purpose of this contract is to support studies of the immure
sequelae of autoimmune aspermatogenesis and vasectomy in mice. Immunogiobu] in
profiles and cellular immune responses are to be determined by a variety of
techniqiaes, evidence for autoimmxine phenomena other than aspermatogenesis 1^

to be sought, and histopathologic studies are to be conducted at autopsy with
special attention to evidence for arthritis, endocrine and particularly adrenal
tumors, and immune complex glomerulonephritis.

Major Findings : Screening tests have been performed seeking evidence of poss-
ible autoimmune responses in mice vasectomized for periods up to one year. No

abnormalities attributable to vasectomy have been demonstrated in routine hema-
tologic tests, serum immunoglobulin profiles (IgM, IgA, IgG^ and IgG2), anti-
bodies to mouse immunoglobulin as detected by the Coombs technique, or serur
levels of SCOT, leucine aminopeptidase, acid and alkaline phosphatase, and
amylase. Some abnormalities in testicular histology may be attributable to the
surgical procedure.

Significance to Biomedical Research and the Program of the Institute : Vasec-
tomy for contraceptive purposes is gaining increasing acceptance throughout the
world, but there is a possibility that complex physiological and immunological
effects may result from blockage of the excurrent ducts or extravasation of
sperm outside normal channels. This contract is one of a number initiated by
the Center to define the long-term consequences of vasectomy, the mechanisms
involved in development of these alterations, and their relation to the poss: i-

ble occurrence of systemic complications. Studies under this contract coulc:

provide for comparison between the effects of experimentally-induced asperma-
togenesis and vasectomy and thus should contribute important information on

possible pathologic effects of vasectomy.

Proposed Course : Studies under this contract are expected to terminate at the

end of the present fiscal year.
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Contract Title: Immunologic Studies on Steroid- Producing Cells
Contractor: State University of New York at Buffalo
Money Allocated: $120,000 (FY 1974 funds for two years)

Objectives : This contract supports investigations of steroid-producing cells
of the testis and immunologic responses to these and other cells in vasectcaay.

Circulating antibodies to adrenal and testicular tissue are being sought ir

sera from vasectomized men and animals and animals immunized with testiculer
tissue and steroid-protein conjugates. Antigens of human and animal testicu-
lar tissue are being characterized by immunochemical and immunoenzyme methcds.

Major Findings : Sera from 45 patients have been tested for antibodies to
adrenal cortex, Leydig cells, theca interna and antinuclear antibodies by
indirect immunofluorescence and immunoperoxidase techniques. No antibodies
to testicular or ovarian steroid- producing cells have been demonstrated but

,

antibodies to cells of the adrenal cortex were demonstrated in two patients
28 and 36 days after vasectomy and antinuclear antibodies were detected in
three patients 28, 44, and 45 days after vasectomy. These antibodies were
not present in serum samples obtained at the time of vasectomy, Antibodies
to testicular antigens have been detected in 10 of 30 vasectomized rabbits
and the time sequence of appearance and decline of these antibodies has been
documented. Peak titers appear at about 220 to 340 days. Vasectomized
rabbits injected with complete Freund's adjuvant or mumps virus show a higher
incidence, earlier appearance, higher titer and longer persistence of anti-
bodies to testicular antigens. Sera from all vasectomized animals tested tot

date have been negative for antibodies to steroid-producing cells.

Significance to Biomedical Research and the Program of the Institute : Vasec-
tomy for contraceptive purposes is gaining increasing acceptance throughout
the world, but there is a possibility that complex physiological and immune-!

logical effects may result from blockage of the excurrent ducts or extra-
vasation of sperm outside normal channels. This contract is one of a number
initiated by the Center to define the long-term consequences of vasectomy,
the mechanisms involved in development of these alterations, and their rela-
tion to the possible occurrence of systemic complications. Studies under
this contract should provide important information on possible autoimmune
reactions to steroid-producing and other tissues after vasectomy in animal;
and men.

Proposed Course- The studies of sera from vasectomized men will be extended
to larger numbers, incluutng individuals with a family history of autoiramu;.e
disease. Animal studies of humoral and cell-mediated immune responses to
vasectomy and characterization of testicular antigens will be continued a».
these studies will be extended to investigations of BUF rats and A line
beagles, strains which are highly susceptible to spontaneous autoimmune
disease.
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Contract Title: Endocrine Changes in Vasectomized Men
Contractor: University of Texas Medical School at Houston
Money Allocated: $185,000 (FY 1974 funds for two years)

Objectives : The purpose of this program is to conduct a prospective study of
endocrine function in men undergoing bilateral vasectoiny. Plasma levels of
testosterone, estradiol, 20 a-dihydroprogesterone, FSH, and LH are being deter^
mined in approximately 200 men prlo? to vasectomy and at 1 and 6 weeks and
3, 6, 12, 24, and in some cases 36 iionths after vasectomy.

Ma.jor Findings : One hundred and sixty patients have been enrolled and success-
fully followed at the intervals planned. Fifty of these patients are also
being studied for immunologic changes under a separate contract with Baylor
University. Preliminary endocrine (|ata have demonstrated no adverse changes
in hormone levels at Intervals up tc one year after vasectomy. The data do
suggest that levels of testosterone are significantly higher and levels of
estradiol are somewhat lower one year after vasectomy than at the time of
surgery or tn the early post-operative months. This effect may not persist
when larger numbers are available at the longer follow-up intervals, or it
may be attributable to psychological stress in connection with the surgical
procedure. If it continues to be seen when more data are available, plasma
samples will be analyzed for levels of adrenal cortical steroids.

Significance to Biomedical Research and the Program of the Institute : Vasectcaw
for contraceptive purposes is gaining increasing acceptance throughout the
world, but there is a possibility that complex physiological and immunological
effects may result from blockage of the excurrent ducts or extravasation of
sperm outside normal channels. This contract is one of a ntnnber initiated by
the Center to define the long-term consequences of vasectomy, the mechanisms
involved in development of these alterations, and their relation to the pos-
sible occurrence of systemic complications. Data are needed on the endocrine
effects of vasectomy since such effects would not necessarily be expressed
somatically or behaviorally. This study will provide longitudinal data on
levels of testosterone, estradiol, FSH, LH, and 20 a-dihydroprogesterone.
Levels of the latter steroid may be indicative of testicular damage if this
should occur.

Proposed Course : It is expected that this study will be continued for two to

three additional years in order to obtain and analyze 2-year follow-up data oi
200 vasectomy patients. Approximately 100 of these patients will reach the
3-year postoperative interval and will also be studied at that time.
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Contract Title: Ultrastructural and Immunochemical Studies of Sperm Antigens
Involved in the Autoimmune Response in Vasectomized Mammals

Contractor: University of Miami
Money Allocated: $27,534 (FY 1974 Funds) '

Objectives : The original purposes of this contract were to study the effects
of antisperm autoantibodies on sperm fertility, the localization of these
antibodies in sperm and testicular tissue, and the role of permeability of
the blood-testis barrier in the development of an immune response to vasectomy.
However, because of personnel changes, the studies have concentrated on in-

vestigations of changes in the seminiferous epithelium and the permeability
of the blood-testis Isarrier in immunized and vasectomized animals.

Major Findings : Histologic and electron microscopic studies of the semini-
ferous epithelium have been conducted in guinea pigs sacrificed at 10, 20,

30, and 60 days and 6 months after unilateral vasectomy, immunization with
testicular homogenates, injection of Freund's adjuvant, or sham operation.
In the vasectomized animals varying degrees of damage were found in the testes
on the vasectomized side, but lesions were rare in the contralateral testes.
No testicular lesions were seen in animals sacrificed at 6 months after
vasectomy. All guinea pigs immunized with testicular homogenates showed
marked aspermatogenesis at 10-60 days and lesser degrees of damage at 6

|

months. Freund's adjuvant did not appear to induce further damage to the'

testes of vasectomized guinea pigs and Freund's adjuvant alone caused no
histologic lesions.

Electron microscopic studies of the permeability of the blood-testis barrier
to lanthanum have been conducted in control guinea pigs and guinea pigs
immunized with testicular homogenate, and results suggest increased permea-
bility of the barrier in the immunized animals.

Significance to Biomedical Research and the Program of the Institute : Vasec-
tomy for contraceptive purposes is gaining increasing acceptance throughout-
the world, but there is a possibility that complex physiological and immune-
logical effects may result from blockage of the excurrent ducts or extra-
vasation of sperm outside normal channels. This contract is one of a number
initiated by the Center to define the long-term consequences of vasectomy,
the mechanisms involved in development of these alterations, and their re-
lation to the possible occurrence of systemic complications. Studies support-
ed by this contract should help elucidate the mechanisms involved in an auto-
immune response to vasectomy.

Proposed Course : Studies under this contract were terminated during FY 19',4.
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Contract Title: Sperm Immunology
Contractor: Netherlands Cancer Institute
Money Allocated: $61,930 (FY 1974 Funds)

Objectives

:

This contract supports work on isolation and characterization of
autoantigens from human spermatozoa and the development of techniques for
assessing immune responses to sperm antigens. Studies are conducted using sei-a

from naturally infertile and vasectomized men. Previously planned investiga-
tions of the immunoglobulin classes of sperm agglutinating antibodies have
been deferred in order to concentrate on antigen characterization and metho-
dological work.

Major Findings : Further investigations have been conducted on the swollen
sperm head antigen identified last year on human sperm ti;eated with trypsin
and dithiothreitol. Methods of detecting and solubilizing the antigen and
data on the occurrence of antibodies against it in human sera have been re-
ported (Clin. Exp. Immunol., 16: 63-76, 1974). The antigen has been purified
by a variety of chromatographic and electrophoretic procedures. It is a
strongly basic protein of low molecular weight. Antibodies against this nu-
clear antigen have been detected in low titer in vasectomized men.

In methodological studies under this contract, a number of modifications of t.e
macroscopic Kibrick sperm agglutination assay have been tested for use on a
micro scale and comparative studies of macroscopic and microscopic assays are
in progress. Preliminary data suggest that there may be some differences in
the antibodies detected by the two techniques.

Si^lflcance to Biomedical Research and the Program of the Institute: Vasec-
tomy for contraceptive purposes is gaining increasing acceptance throughout the
world, but there is a possibility that complex physiological and immunologica].';
effects may result from blockage of the excurrent ducts or extravasation of
sperm outside normal channels. This contract is one of a number supported by
the Center to define the long-term consequences of vasectomy, the mechanisms
involved in development of these alterations, and their relation to the possille
occurrence of systemic complications. Methodological work under this contract,
should contribute significant practical improvements in assay methods for
humoral and cell-mediated immunity to sperm. The isolation and characteriza- '

tion of specific sperm antigens has been a critical need in order to improve
the quality and precision of data from studies in reproductive immunology, and
the isolation of defined antigens may also lead to the development of new con-
traceptive approaches.

Proposed Course : The swollen sperm head antigen will be further characterizec

,

with studies of its amino. acid composition and end groups. The occurrence anc.

characteristics of antibodies to this antigen will be studied and possible
cross-reactions with other nuclear antigens will be investigated. The micro
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sperm agglutination assay will be further validated and attempts will be
made to develop an assay for cellular immunity to spermatozoa.

!l
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Contract Title: Autoimmune Phenomena ard Mechanisms in Human Vasectoiny
Contractor: University of Cincinnati Medical Center
Money Allocated: $149,500 (FY 1974 Funds)

Objectives : The purpose of this contract is to evaluate alterations in immu-
nologic responses, blood coagulation mechanisms, and medical status in 50
vasectofflized men. Tests are conducted before and at intervals after vasects>my
to assess the development of circulating antibodies and delayed hypersensitivity
to sperm and seminal fluid antigens and of circulating immune complexes, al-

terations in humoral and cellular immune responsiveness, the occurrence of
antitiuclear antibodies, rheumatoid factor and other indicators of autoimmune
disease, and changes in factors involved in blood coagulation. Clinical
examinations and medical histories are also obtained at each visit.

Major Findings ; Forty-one of the planned 50 patients have been enrolled and
follow-up examinations have been conducted as planned. Eight of the subjecas
have been seen at twelve months after vasectomy. Early data are available
for most of the parameters to be measured. In general, except for the

development of sperm agglutinating antibodies in about two thirds of the
subjects, the results available thus far do not demonstrate striking immuno-
logic changes in post-vasectomy specimens as compared to pre-vasectomy speci-
mens from the same subjects. However, some changes of uncertain significance
have been seen, including marked fluctuation in values for migration inhibition
factor in response to genital antigens, variability in levels of the third
compdnent of complement, and occasional immunoglobulin levels outside the

normal range. In the blood coagulation tests, mean fibrinogen levels were
significantly elevated after vasectomy and post-vasectomy levels of circula-
ting fibrin and fibrinogen/f ibrin split products were elevated in some of the
patients as compared with pre-vasectomy levels in the same patients. At th.s

time it is not clear whether these results may be due to inherent vagaries
in the assays, to individual variability over time, or to the effects of
vasectomy. Data from the coagulation study also raay reflect the effects of
any minor surgery. Serial studies of normal controls are needed to resolve
these qxiestions.

Significance to Biomedical Research and the Program of the Institute : Vasectomy
for contraceptive purposes is gaining increasing acceptance throughout the

world, but there is a possibility that complex physiological and immunological
effects raay result £rom blockage of the excurrent ducts or extravasation of

sperm outside normal channels. A number of contracts have been initiated b}

the Center to define the long-term consequences of vasectomy, the mechanisms
involved in development of these alterations, and their relation to the possi-

ble occurrence of systemic complications. This contract is one of several
projects involving intensive clinical study of vasectomized men and it

should provide important information on alterations in the immunologic and
hemostatis systems and in medical status after surgical stedlizatiop.
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Proposed Course : The current studiis will be continuiSd in the subjects already
enrolled and in 20 new vasectomy petieiits and 20 matched normal controls.
Some refinements in technical procedures will be introduced and levels of
secretory IgA in seminal fluid will be determined as a measure of local
immune response.

X Vi

i :.
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Contract Title: Immunopathologic Consequences of Vasectomy
Contractor: University of New Mexico
Money Allocated: $54,520 (FY 1974 Funds)

Objectives : This contract provides for studies of the effects of vasectomy
in about 500 human subjects and in experimental animals. Sera are monitored
for Jmtibodies to sperm. Immunoglobulin classes of the antibodies, their

cross-reactivity with other tissues, and their ability to activate comple-

ment components aape being determined. Assays are run for cell-mediated hyper-

sensitivity. The patients are followed for symptoms of a possible autoimmune

response to sperm. Pathological lesions are sought in the testis and other

organs of vasectomized animals and attempts will be made to induce similar

lesions by passive and adoptive transfer. The relationship between appear-

ance of antisperm antibodies, degenerative changes in the testis, and sperm
granuloma formation will be examined in vasectomized animals and the role of

an inmune component in the sperm granuloma reaction toa -chlorhydrin will be

studied in rats with Induced tolerance to sperm.

Major Findings ; Sera of 80 patients have been tested for antisperm antibodies

before vasectomy and 2 and 9 months after the operaticn. Indirect immuno-

fluorescence techniques, which are more sensitive than sperm agglutination

or sperm immobilization, have demonstrated two kinds of antibodies. The first

type was found in low titer in 50% of the patients before vasectomy, increased

in titer 2 months after surgery and showed little further change at 9 months;

this type of antibody is directed to antigens of the sperm acrosome, equatorial

segment and postacrosomal region. The second type of antibody was found in

only 2-37o of patients before vasectomy and increased in incidence to 257o of

patients 2 months after vasectomy and 50% 9 months after vasectomy; this type

of antibody is directed to antigens in the sperm tail or occasionally to discrete

areas of the acrosome. Both antibodies are present as IgG and IgM classes and

a?®, sperro specific. Very preliminary data also suggest the development of Icvf

titers of antinuclear antibodies of IgM class in several patients 2 months after

vasectomy; these data are being checked in further studies of patients' sera

and in immunized animals.

Histopathologic studies in bilaterally vasoligated and sham operated rats hava

documented the universal occurrence of sperm granulomas in the cauda epidi-

dymis and vas deferens within 3-4 months after vasoligation in this species.

These changes were rarely accompanied by testicular pathology; aspermatogenesis

was seen in only 4 of 53 animals after vasoligation and probably resulted from

damage to adjacent structures or retention of the testis in the abdominal

cavity. Sperm granulomas are composed of sperm surrounded by histiocytes

and lymphocytes, and may well be a source of stimulation of an immune respond

3

to sperm.

Significance to Biomedical Research and the Program of the Institute ; Vasectomy

for contraceptive purposes is gaining increasing acceptance throughout the world

but there is a possibility that complex physiological and immunologic effects
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may result from blockage of the excurrent ducts or extrnvasatlon of sperm
outside normal chanhels. This contract is one of a number supported by the

Center to define the long-term consequences of vasectomy, the mechanlanis

involved in development of these alterations, nnci tbetr relation to the

possible occurrence of systemic complications. Studies under this contract
should provide valuable new information on autoiramvme reactions to vasectomy
and the pathogenetic mechanisms which may be involved.

Proposed Course : It is expected that investigations under this contract

will be continued for a humber of years.
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Contract Title: USC Collaborative Study of the Effects of Vasectomy
Contractor: University of Southern California Medical Center
Money Allocated: $337,000 (FY 1973 funds for 18 months)

Objectrlves : The pui^josi of this study is to conduct a pilot evaluation of t ;e

effects of vasectomy in 50 t)atlents and 50 matched controls who will be stud ed
prospectively. The evaluation will Include medical history, physical exam-
ination, psychological evaluation, clinical laboratory data, humoral and
cellular immime alterations, and hormonal changes. The first contract period
is intended to support a pilot study during which the administrative opera-
tions and laboratory data will be evaluated and plans will be made for appro-
priate modifications and possible expansion of the study in subsequent years,

Maj or Findings : Forty-three patients and 23 control subjects have been en-
rolled in, the study and the, earliest enrollees are now approaching the 6-mon'.h

evaluation. Difficulties encountered in recruiting control subjects appear go

have been overcome. The study is proceeding according to plan but it is too
early for significant findings.

Significance to Biomedical Research and the Program of the Institute: Vasectomy
for contraceptive purposes is gaining Increasing acceptance throughout the

world, but complex physiological and immunological effects may result from
this procedure. This project is one of a number initiated by the Center to

define the long term consequences of vasectomy, the mechanisms involved in

these alterations, and their relation to the possible occurrence of systemic
complications. This project will p'rovide a comprehensive evaluation of medlral,
immunologic, endocrine, and psychological alterations in a small group of me

i

on a pilot basis. Data from this study and from other contracts In this pro-
gram will provide needed practical .information for planning subsequent pros-
pective studies.

Proposed Course ; This 18-month pilot project was Initiated at the end of

FY 1973 and is expected to be concluded in mid-1975, although some additional
time may be required for 12-month follow up on all subjects. Plans for con-

tinuation or expansion of the study will depend on data available at the con-
clusion of the pilot study.
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Contract Title: Immunologic and Morphologic Effects of Vasectomy in Ifonkeys
Contractor: Tulane University
Money Allocated: $278,3^5 (FY l!)73 Funds for Two Years)

Objectives : The purposes of this contract are to study the immunologic
responses and morphological changfes in testis, epididyrais and vas deferens
in vasectomized monkeys and to determine the role of extravasation of sperx..

in the initiation of an immune response to vasectomy. The effects of three
surgical techniques varying in degree of sperm spillage will be compared.
Immunologic tests include circulating antibodies to reproductive antigens,
their immunoglobulin classes and cross reactivity with other tissues, and cell-
mediated immune responses. Morphologic changes in testis, epididymis and
vas deferens will be sought by light and electron microscopy, and data will
be correlated with results of immunologic studies in the same animals.

Major Findings : This study is proceeding according to plan but it is too
early for any significant findings from the longitudinal studies of vasec-
tomized monkeys. However, preliminary work has included an effort to develop
a new assay for antisperm antibodies which will be more sensitive and less
subjective than sperm agglutination assays. A passive hemagglutination assay
has been developed using antigens extracted from subcellular sperm fractions
adsorbed to sheep red blood cells. This assay has significant potential as
a standardized method for detecting and measuring antisperm antibodies and
it also can be used in an inhibition assay to test for cross reactions.
Studies with this assay may lead to localization and identification of specific
antigenic sites of sperm at the ultrastructural level, thus greatly increas-
ing the specificity of studies in reproductive immunology.

Significance to Biomedical Research and the Program of the Institute ; Vasectomy
for contraceptive purposes is gaining increasing acceptance throughout the
world, but there may be complex physiologic and immunologic effects as a

result of this procedure. This project is one of a group initiated by the
Center to define the long-term consequences of vasectomy, the mechanisms in-
volved in the development of these alterations, and their relation to the
possible occurrence of systemic complications. This project will provide
a thorough evaluation of morphologic changes in the vasectomized monkey anc

correlation between morphologic and immune alterations, and should also
provide information on the role of variations in surgical technique in the
initiation of an immune reaction. An added bonus has been the development
of a significant new assay for circulating antibodies to sperm.

Proposed Course ; This project is expected to require at least another year
to complete.
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Corttract Title: Immune Alterations Associated with Vasectomy

Contractor: Baylor College of Medicine
Money Allocated: $80,000 (FY 1974 Funds)

Objectives : This contract supports prospective studies of the incidence and

progress of immune alterations in vasectomized men. Studies are being con-

ducted before and at intervals after vasectomy in 48 men who are also under

study for endocrine alterations under a separate contract with the University

of Texasy Tests are being conducted of sperm immobilizing and sperm ag-

glutinating antibodies, HLA antigens, serum immunoglobulins, autoimmune anti-

bodies, and cellular immunity to reproductive antigens. Data from three stand-

ardized sperm serology assays are being correlated with other data on the sam<2

subjects in an effort to determine the functional significance of positive

serological reactions. Methods are being developed for measuring cellular

immunity to sperm.

Major Findings: This project has been in operation for less than a year and

only preliminary results are now available. Positive sperm agglutination and

sperm immobilization tests after vasectomy have been recorded in substantial

numbers of individuals and it has been demonstrated that the two agglutination,

assays employed (Franklin-Dukes and Kibrlck) are more sensitive than the spera

immobilization assay in revealing positive conversions after surgery. A tran-

sient and thus far unexplained decrease in all classes of serum immunoglobuli is

measured (IgG, IgM, IgA and IgE) has been observed in a substantial proportioi

of the patients in the early post-operative period as compared with pre-oper-

ative levels for the same patients. An unexpectedly high percentage of posi-

tive results has been encountered in pre-vasectomy lymphocyte microcytotoxicicy

tests with pooled seminal antigens, and no consistent pattern of responsive-

ness has emerged in serial tests in the lymphocyte transformation assay.

Significance to Biomedical Research and the Program of the Institute : Vasectomy

for contraceptive purposes is gaining increasing acceptance throughout the

world, but complex physiological and immunological effects may result from

this procedure. This contract is one of a number initiated by the Center to

define the long term consequences of vasectomy, the mechanisms involved in

development of these alterations, and their relation to the possible occurrence

of systemic complications. Data from this project will provide detailed info.—

mation on immunological changes in vasectomized men and also a careful evalua-

tion of the significance of three commonly used serological assays for circu-

lating antibodies to sperm.

Proposed Course: It is expected that the patients presently enrolled will con-

tinue in the study and the population will be expanded to include an additional

fifty subjects. Work in the second contract year will be focussed on antispejm

antibodies, immunoglobulin profiles, the occurrence of autoantibodies, and th-ii

development of a ^^Cr-release technique for measuring cellular Immunity to spjrm.
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Contract Title: Peripheral Metabolic .Effects of the Ethynyl Estrogens In

Subhuman Primates and Canines as Compared to Man
Contractor: Southwest Foimdation for Research and Education

Money Allocated: $138,603 (FY 1974 Funds)

Objectives: Studies supported by this contract are determining the effects cf

two dosage levels of ethynyl estradiol and mestranol, alone and in combinatica

with norethindrone, megestrol and norgestrel, on certain metabolic functions

in baboons and beagles. Th6 results will be compared with similar data being

obtained for human subjects under support from other sources. The effects of

the steroids on glucose tolerance, plasma lipoproteins, and plasma Cortisol,

testosterone and androstenedione are being determined in both species. Effects

on serum bilirubin, fibrinogen, alkaline phosphatase, SCOT, tryptophan, ceru-

loplasmln, thyroxine, and steroid-binding protein are being determined in the

baboons.

Ma-jor Findings : The protocol for this project requires studies of the effects

of estrogen alone and then of progestin-estrogen combinations in 30 beagles
and 30 baboons, followed by replication of these studies in a second group of

30 animals of each species. The first replication has been completed and the

preliminary data suggest significant biological differences between baboons
and beagles in the effects of estrogen treatment on lipoprotein patterns, car-r

bohydrate metabolism, and circulating hormone levels. However, data from the

second replication which is now in progress are required before valid conclu- i

sions can be drawn.

Significance to Biomedical Research and Program of the Institute ; Extensive

chronic studies of the therapeutic and potentially toxic effects of the con-

traceptive steroids in various animal species are required prior and subsequeat
to approval of these drugs for clinical use. However, interpretation of the

results is often uncertain because the pharmacology and biological effects of

these drugs may vary considerably among species and conclusions therefore car.-T.ot

readily be extrapolated to man. Data from this study will be Important in deter-

mining whether beagles or baboons can be used as appropriate animal models for

predicting the effects of contraceptive steroids on these hormonal and meta-
bolic parameters in women.

Proposed Course : It is expected that another year of support will be required
to complete this study.
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Contract Title: Biliary and Urinary Excretion, Enterohepatic Circuliition
and Hepatic Effects of Contraceptive Steroids

Contractor: Health Research, Inc., Roswell Park Division
Money Allocated: $80,000 (FY 1974 Funds)

Objectives : The metabolism of six contraceptive steroids, Including repre-
sentatives of the 17 a-acetoxyprogesterone series and of the 19-nor steroids
are being studied in baboons and in human subjects by administering tracer
amounts of radiolabeled steroids and determining urinary and biliary excre-
tion of radioactivity and enterohepatic circulation and isolating and identi-
fying urinary and biliary metabolites. In baboons, the effects of pharma- '

cological doses of the steroids on biliary excretion, enterohepatic circu-
lation, liver function, and damage to bile canaliculi and hepatic cells
is also being determined.

Major Findings : Studies of the metabolism of progesterone, norgestrel,
norethindrone and dimethisterone have been carried out in baboons with bile
duct fistulas, and norethindrone has also been studied in human subiects
with bile drainage. The progesterone studies used 21- ^-^O- progesterone mixed
with 7- ^H- progesterone and ^R/^^C ratios were determined in free, glucuronide,
sulfate and diconjugated steroids from urine and feces. Ninety percent of
the radioactive steroid was excreted as conjugates. Three major peaks have
been separated from the glucuronide fraction, one representing hydroxylatec
metabolites, one androgen metabolites, and one with the same isotope ratio
as the starting material. In studies of norgestrel, most of the metabolites
in urine and bile were glucosiduronides; these have been further fractionated _
into five major components which have been partially characterized. Studies
of norethindrone in human subjects indicate that this compound is heavily
hydroxylated, with about 607o of the conjugates appearing as glucosiduronides
and 40% as sulfates or sulfoglucosidurides ; the nature of the metabolites is
different in urine and bile, suggesting extensive enterohepatic circulatior..
Preliminary studies of norethindrone in baboons suggest a complex pattern
of metabolites in urine and a relatively simple pattern in bile, comparable
to patterns observed in man. Dimethisterone is apparently not heavily
metabolized in the baboon and is conjugated primarily with glucosiduronic
acid. Ultrastructural studies of liver biopsies from baboons chronically
treated with norethindrone demonstrate definite changes which revert to

normal after discontinuance of the steroid.

Significance to Biomedical Research and the Program of the Institute : Exten-
sive chronic studies of the therapeutic and potentially toxic effects of tha
contraceptive steroids in various animal species are required prior and
subsequent to approval for clinical use, but interpretation of results is

often uncertain because the pharmacology and biological effects of these
drugs may vary considerably among species and conclusions may not be readily
extrapolated to man. Other species may be more suitable than those presently
used for testing these drugs, and the baboon, which is phylogenetlcally closer
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to man, may prove to be an excellent choice. This contract is one of several
supported by the Center tb study the metabolism and effects of contracep-
tive steroids in the baboon. It should provide significant data on the
suitability of the baboon as a test animal for these drugs.

Proposed Course : These and related studies will probably be supported for

several additional years.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Contraceptive Steroids in Beagle Dogs
Contractor: Cornell University College of Agriculture and Life Sciences
Money Allocated: $108,500 (FY 1974 Funds for 15 months)

Objectives : The pur|)oses of this contract are 1) to develop radioimmunoasEay
methods for LH, FSH, prolactin, estrone and estradiol and protein binding
assays for measurement of progesterone and glucocorticoids in plasma samples
from beagle dogs, 2) to use these assays to determine levels of polypeptide
and steroid hormones in the normal reproductive cycle of v:he beagle, and

3) to study the effects of contraceptive steroids on endocrine organ function
in this species.

Major Findings : Satisfactory assays for plasma progesterone, estrogens,
corticolds and LH have been established and validated in beagle dogs. Plasma
levels of these hormones have been measured during estrous cycles and in

pregnancy. The usual mammalian estrogen - LH - progesterone sequence at

estrus has been confirmed in this animal. An interesting finding is that

sex steroid levels do not rise during pregnancy and that parturition is

immediately preceeded by a rise in corticolds and a fall in progesterone.

Significance to Biomedical Research and the Program of the Institute : Exten-
sive chronic studies of the therapeutic and potentially toxic effects of
the contraceptive steroids in various animal species are required prior
and subsequent to approval for clinical use, but interpretation of results
is often uncertain because the pharmacology and biological effects of these
drugs may vary considerably among species and conclusions therefore cannot ,

readily be extrapolated to man. This contract has developed methods for

use in studies of the effects of contraceptive steroids on endogenous hor-

mones in beagle dogs. The project is expected to contribute to understand-
ing of the biological and pathological effects of contraceptive steroids ir.

a species which is a required test animal for these drugs.

Proposed Course : Studies under this contract are now being extended to

determine the effects of medroxyprogesterone acetate on plasma hormone levtls,

endocrine organ function and mammary gland pathology in the beagle. Work
will also be continued on the development of assays for FSH and prolactin.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Metabolism of Contraceptive Synthetic Estrogens
Contractor: Loyola University Medical Center
Money Allocated: $36,600 (FY 1973 Funds)

Objectives ; This contract has supported studies of the metabolism of ethiryl
estradiol and mestranol in baboons. Tracer doses of radiolabeled steroid
are administered during the proliferative phase and again during the luteal

phase of the estrous cycle, and blood and urine samples are obtained for meta-

bolic studies. After an ihterval without medication, the animals have beer.,

given a combination type steroid contraceptive orally for two to three con-',

secutive cycles, after which the tracer studies are repeated. The disap-

pearance of radioactivity and of the administered drug from blood its being
measured for calculation of metabolic clearance rates and plasma half-lives,*

Urinary metabolites are being isolated by chromatographic methods and hydrolysis
of conjugates.

Major Findings : Techniques have been established for following a sequence
.

of menstrual cycles in the baboon, correlating s6.x skin changes with vaginrl

smears and plasma progesterone levels. Techniques have also been devised

for extracting and isolating radioactive ethinyl estradiol and mestranol
from baboon plasma and correcting for procedural losses. Preliminary data

from kinetic studies of ethin-yl estradiol suggest that uptake of the steroid

by tissues may be significantly different in pre- and post-ovulatory phases

of the cycle, but the differences observed may be due to lack.pf precision
of the methods or study of insufficiently frequent samples, Cr;^de 4^iraction-

ations of urinary metabolites have been accomplished and 2-hydroxy aild

2-keto derivatives of ethinyl estradiol and 2-hydroxy mestranol have been

tentatively identified. Preliminary extractionsof pooled plasma have demon-

strated that the majority of the conjugates of ethinyl estradiol can be

extracted with ethyl acetone and released by solvo lysis.

Significance to Biomedical Research and the Program of the Institute : Exten-

sive chi^onic studies of the therapeutic and potentially toxic effects of tliS

contraceptive steroids in various animal species are required prior and sub-

sequent to their approval for clinical use, but interpretation of results is

often uncertain because the pharmacology and biological effects of these di-ugs

may vary considerably among species and conclusions therefore cannot be readily

extrapolated to man. Specifically, significant differences in absorption,

metabolismjexcretion and biologic potency may account for effects which may
be unique to the species under evaluation and thus not relevant to man. Other

species may be more suitable than those presently used for testing these drugs,

and the baboon, which is phylogenetically close to man, may prove to be an

excellent choice. Studies of the metabolism and effects of contraceptive
steroids in the baboon may aid in determining its suitability as a test animal

for these drugs.
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Proposed Course : Studies under this contract will be terminated at the enc
of the current fiscal year.
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NlCHD AMUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Central Repository for Tissue Evaluation of Contraceptive
Steroids

Contractor: Universities Associated for Research and Education in
Pathology, Inc. and Armed Forces Institute of Pathology

Money Allocated: $137,500 (FY 1974 Funds)

Objectives : The purpose of this contract is to establish a central reposi-
tory for tissue specimens from animals receiving hormonal contraceptive
agents and conduct pathologic evaluation of the tissues. Contributions of
tissue specimens have been solicited from pharmaceutical companies and
other sources. Standardized procedures are used in processing specimens,
and interpretation of pathology will involve consultative circulation
through appropriate divisions of the Armed Forces Institute of Pathology.

Major Findings : Major emphasis in this project to date has been on the ac-
quisition of tissues from long-term toxicity tests of contraceptive steroids.
Most of these tests are conducted by pharmaceutical companies or by contrac--
tors for the Food and Drug Administration. Specimens and related data have
now been obtained on 218 dogs, 111 monkeys and 951 rats treated with many
of the more important contraceptive steroids, and specimens of normal mam-
mary tissues and spontaneous mammary lesions in beagle dogs have been ob-
tained from several beagle colonies. Histological processing has been
completed on most of the dog and monkey specimens received thus far. Pri-
mary effort during the next year will be devoted to pathologic evaluation,
particularly of mammary tissues from beagle dogs.

Significance to Biomedical Research and the Program of the Institute : Exten-
sive" chronic studies of the therapeutic and potentially toxic effects of
the contraceptive steroids in various animal species are now required
prior and subsequent to approval for clinical use. A major aspect of this
testing is long term study in beagle dogs, a species which is unusually
prone to development of breast nodules. Several promising contraceptive
steroids have been removed from the market when breast nodules developed ir

beagles treated with these compounds, but there is little information on
the pathology of the beagle lesions or their possible relationship to human
cancer. This contract was awarded to meet the need for central, expert ano
unbiased review of tissues obtained from various laboratories and processed
with standardized methods; it is expected that the nature of these lesions
may thus be determined.

Proposed Course : This contract is expected to be renewed annually for sevetal
years.
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NICHD ANNUAL REPORT

July 1, 1973 through June 30, 1974
fertility Rfegulating Methods Evaluation Branch

Contract and Collaborative Research

Contract Title: Comparative Pharmacology of Steroid Contraceptive Drugs
Contractor: Mario N^gri Institute of Pharmacological Research
Money Allocated: $153,300 (FY 1974 Funds)

Objectives: This contract supports studies in five major areas: 1) The
effects of steroid contraceptive drugs on neurochemical mediators in the
brain and target organs; 2) effects on immunological responsiveness and

3) the invasiveness of cancer; 4) effects on lipid metabolism and lipolysis
in adipose tissue; and 5) the interaction of steroid contraceptive agents
with other drugs. In all of these investigations, data are correlated with
antifertility effects in the test species. Studies are conducted in mice,
rats, guinea pigs and rabbits. The animals receive one of three drug com-
binations administered orally (norethynodrel plus mestranol, norethindrone
plus mestranol, and lynestrenol plus mestranol), and in some experiments
additional animals receive the individual steroids alone. A range of dosages
is used in both acute and chronic studies and dose-response effects are
being determined.

Major Findings ; The effects of acute and chronic treatment with steroid con-

traceptives on levels of neurochemical transmitters and their precursors
and activities of enz3Tnes involved in synthesis of these compounds have beer,

measured in several areas of rat and mouse brain and in uterus and ovaries.
Significant changes are reported in levels and turnover of some brain mono-
amines. The effects seen are not marked and are apparently not related to

antifertility action since reductions in serotonin by lesions of the mid-
brain raphe and reductions in noradrenalin by intraventricular injection of

6-hydroxydopamine did not affect antifertility action of contraceptive
steroids.

Studies of the effects of steroid contraceptives on immune responsiveness
have been conducted in several test systems. When a combination of lynestrerol

plus mestranol was given to rats and mice at various dosages and schedules,

no effects were seen on the number of antibody- producing spleen cells in

response to administration of sheep red blood cells. Similar tests with
norethindrone plus mestranol demonstrate some suppression of antibody- form-

ing cells, particularly in mice, and these effects are seen only with the

combination drug, not with either steroid alone. Studies of the course of

experimental allergic encephalomyelitis in rats have demonstrated almost

complete inhibition of the disease by treatment with either steroid com-

bination, indicating suppression of predominantly cell-mediated immune

responsiveness. Two other experimental models of autoimmune disease (thy-

roiditis and adrenalitis) are being established for testing effects of con-

traceptive steroids. Effects of the steroids on in vitro transformation of

lymphocytes by phytohemagglutinin are being tested as another correlate of

cell-mediated immune responsiveness, and preliminary data suggest decreased
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responses In rats treated with lynestrenol and mestranol.

The effects of contraceptive steroids on cancer growth, dissemination and
mestastasis have been studied in three test systems. Lynestrenol plus
mestranol did not significantly affect survival time, tumor growth or dis-
semination or the growth of mestastases in mice bearing either of three
transplanted tumors. Norethindrone plus mestranol caused a slight inhi-
bitory effect in one system and a significant increase in mestastasis in
another*

Studies have been conducted on lipid fractions in plasma, liver, heart,
ovary, uterus and adrenals during the estrous cycle and after acute and
chronic treatment with various combinations and dosages of contraceptive
steroids. Consistent increases in plasma triglycerides and decreases in
plasma corticosterone and plasma and adrenal cholesterol were demonstrated
in rats even at dosages much below the antifertility level. The effects
are mainly due to the estrogen component and are not clearly related to
dosage. They do not occur in mice but mice do show reduction in liver trl--

glycerides. Basal lipolysis of adipose tissue is reduced by chronic '

steroid treatment in the rat but not in the mouse, and noradrenalin- stimulated
lipolysis was unaffected in both species.

Significance to Biomedical Research and the Program of the Institute : Ex-
tensive chronic studies of the therapeutic and potentially toxic effects
of the contraceptive steroids in various animal species are required prior
and subsequent to approval for clinical use. However, interpretation of
results is often uncertain because the pharmacology and biological effects
of these drugs may vary considerably among species and conclusions therefore
cannot readily be extrapolated to man. This contract supports a wide range
of dose-response studies of the effects of contraceptive steroids in laborf-
tory animals; much of the work is imaginative and is likely to yield valuable
new information on the effects of these widely used drugs.

Proposed Course ; It is expected that work under this contract will be con-
tinued for several years.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: The Baboon: An Animal Model for the Study of Contraceptive
Steroids

Contractor: New York Hospital-Cornell Medical Center
Money Allocated: $8,653 (FY 1974 Funds for Two Months)

Objeictives : The original purpose of this contract was to develop a modifi-
cation of the Thomas duodenal cannula for permanent implantation in the
baboon and to use this animal model in studies of the effects of contracep-
tive steroids on biliary function and in collaborative studies of the
metabolism of contraceptive steroids. In view of difficulties encountered
with the duodenal cannula, this has been replaced with a procedure involving
permanent attachment of the gallbladder to the abdominal wall.

Major Findings : Surgical complications and a high post-operative mortality
rate led to discontinuance of attempts to develop a modified duodenal can-
nula for use in the baboon. An alternative gallbladder pexy procedure has
been developed, involving suturing the fundus of the gallbladder to the
anterior abdominal wall. Cholecystograms after recovery from surgery demoii-

strate that the gallbladder fills and empties normally with this prepara-
tion and bile samples can be obtained at any time through a small hypodermic
needle inserted through the skin into the gallbladder. Several baboons
prepared in this way have now survived for more than a year. Studies of b le

acid pool size and turnover and the effects thereon of contraceptive progestins
and estrogens are now in progress.

Significance to Biomedical Research and the Program of the Institute : Exter-
sive chronic studies of the therapeutic and potentially toxic effects of tie
contraceptive steroids in various animal species are required prior and
subsequent to approval for clinical use, but interpretation of results is

often uncertain because the pharmacology and biological effects of these

drugs may vary considerably among species and conclusions there :^ore cannot
readily be extrapolated to man. Other species may be more suitable than
those presently used for testing these drugs, and the baboon, which is

phylogenetically close to man, may prove to be an excellent choice. This
contract is one of several supported by the Center to study the metabolism
and effects of the contraceptive steroids in the baboon and determine its

suitability as a test animal for these drugs. Studies supported by this

contract should provide significant data on biliary effects of the steroids
and also facilitate studies of their metabolism by other investigators. Tl:e

studies of effects on biliary function may also contribute valuable insigh s

into mechanisms responsible for the reported increased incidence of gallstcnes
in women taking steroid contraceptives.

Proposed Course : Now that a successful gallbladder preparation has been
developed for studies in the baboon, it is expected that this contract will
be renewed for one or more subsequent years to support further studies of

the effects of contraceptive steroids on biliary function and collaboration
with others in investigations of the metabolism of these agents.
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NICHD AIJNUAL REPORT
.{ July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Pharmacopathologic Effects of a 17a-Hydroxyprogesterone
Derivative in Beagle Bitches

Contractor: University of Rochester School of Medicine and Dentistry
Money Allocated: $166,000 (FY 1974 Funds)

Objectives : This contract supports studies of the effects of medroxyproges-
terone acetate (MPA) on uterine and raainmary gland structure and function ii.

beagles in an attempt to explain the unusual sensitivity of this species tc

derivatives of 17a-hydroxyprogesterone. The effects of three dosages of
MPA on morphological, histochemical and biochemical characteristics of
mammary glands and uteri are being investigated. Glands and uteri are
removed for study at intervals of 3-4 months for a period of three years,
and complete necropsy examinations will be conducted after 12, 24 and 36
months of treatment.

Major Findings ; Studies under this contract are proceeding essentially
as planned but it is too early for any significant findings on the effects
of medroxyprogesterone acetate on mammary and uterine tissues of the beagle
dog. The 104 dogs under study are divided into four groups receiving 3.0,
1.5, and 0.3 mg MPA per kilogram every three months and a control group
receiving no steroid. Ovulation has been completely syppressed by the
highest dosage, markedly delayed in the intermediate dosage group, and un-
affected by the lowest dosage. Histopathologic and biochemical evaluation
of mammary and uterine tissues from early treatment periods and from contrcl
animals in various stages of the reproductive cycle are in progress and picas
for computer analysis of the data are being developed. In view of data on
the time required for development of beagle mammary nodules in other toxicity
studies, the surgery schedule is being revised to provide for a maximum ex-
posure period of three years.

Significance to Biomedical Research and the Program of the Institute : Exter-
sive chronic studies of the therapeutic and potentially toxic effects of
the contraceptive steroids in various animal species are now required prior
and subsequent to approval for clinical use, but interpretation of results
is often uncertain because the pharmacology and biological effects of these
drugs may vary considerably among species and conclusions therefore cannot
readily be extrapolated to man. Long-term studies in beagle dogs are in-
cluded in the required testing, and several promising contraceptive agents
have been removed from the market when mammary nodules occurred in the
beagles, a species which is unusually prone to development of breast lesiors.
Work under this contract should help clarify the nature of the beagle nodules
and their possible relationship to breast cancer in human subjects.

Proposed Course : Two additional years will probably be required to complete
this study.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluatic^n Branch
Contract and Collaborative Research

Contract Title: Effects of Commonly Used Drugs on the Metabolism of
Ethynyl Estradiol and Mestranol

Contractor: Worcester Foundation for Experimental Biology
Money Allocated: $24,025 (FY 1974 Funds)

Objectives : Studies are being conducted to determine the effects of acute
and chronic treatment v;ith commonly used drugs on the metabolism of contra-
ceptive estrogens in laboratory animals. Drugs to be studied are selected
from among such widely used agents as phenobarbital , aspirin, secobarbital,
disulfram, and chlorpromazine. In vitro studies of steroid demethylation
and 2-hydroxylation are conducted in rat liver microsomal preparations,
possible drug- induced alterations in other metabolic pathways are being
sought, and correlations between data obtained in microsomal preparations
and in vivo experiments are being determined.

Major Findings ; Incubation conditions and methods for subsequent work-up
have been perfected for studies of the metabolism of mestranol and ethynyl
estradiol in microsomal preparations. 2-3H-mestranol and 2-^H-ethynyl
estradiol have been synthesized and the location of the label at the 2

position confirmed. The demethylation and subsequent 2-hydroxylation of
mestranol have been studied in liver microsomal preparations from untreatec
rats and from rats pretreated with phenobarbital. Incubations were perforried

with 6, 7- -'H-mestranol and '^C- (methoxyl)-mestranol and analyzed for amounts
of ethynyl estradiol and formaldehyde produced; in similar incubations with
2--^H- and 4-^^-mestranol, yields of ethynyl estradiol and tritiated water
were determined. In both series of experiments recovery of unchanged mes-
tranol was also quantitated and material balances demonstrate that the meth-
odology is excellent. The data indicate that phenobarbital treatment en-

hances both the demethylation and the 2-hydroxylation reactions. The ad-

ministered radioactivity is essentially completely accounted for in the
control studies but about 107o is unaccounted for after phenobarbital treat-
ment, suggesting the possibility of enhancement of other metabolic pathway (s),

perhaps metabolism prior to demethylation.

Significance to Biomedical Research and the Program of the Institute : The
problem of possible effects of commonly used drugs on the metabolism of

steroidal contraceptives in humans is an important one, and these studies
in drug-treated animials should contribute significant information on effects
which may be expected in man.

Proposed Course : These and related studies are expected to be continued
for several years.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract iTifcle^ A Study of the Metabolism of Steroidal Oral Contracep-
tives

Contractor: Medical College of Georgia
Money Allocated: $80,455 (FY 74 Funds for 18 Months)

Objectives : The purpose of this contract is to obtain information on the
plasma half- life, metabolic clearance rate (MCR), and urinary and circu-
lating metabolites of notethindrone and mestranol in normal women of re- '

productive age and on the effects of chronic use of steroid contraceptives;
on these parameters.

Major Findings ; Plasma half-lives and metabolic clearance rates for nore-
thindrone have been determined in 8 patients prior to contraceptive use
and these studies have been repeated in 6 of the subjects after chronic
administration of Norlutin (norethindrone 2.5 mg). Pretreatment studies
for mestranol have been conducted in 7 patients and these have been repeat-
ed in 6 of the subjects after chronic administration of Ortho-Novum SQ
(80 pg mestranol plus 2 mg norethindrone). The data thus far indicate no
statistically significant increase in MCR after contraceptive usage, and
thus no induction of steroid-metabolizing enzymes, although a slight in-
crease would be indicated for norethindrone if one of the values were not
considered. Although the administered steroid disappears rapidly from blooc

,

large amounts of radioactivity remain in plasma, presumably as conjugates
with much longer half- lives. The half- lives of these metabolites are
under? study and their possible acc\imulation in chronic users of oral contri-
ceptives is being investigated.

Urines from these patients have been collected and radioactivity has been
determined in urine and in free sterpid, sulfate, and glucuronide fraction: ^

Preliminary work has been done on separating and characterizing urinary
metabolites using paper and thin layer chromatography and gas-liquid
chromatography with mass spectrometjry. Further progress in characterizing
blood and urinary metabolites is expected during the current contract peric d.

Significance to Biomedical Research and the Program of the Institute :

Detailed knowledge of the metabolism of contraceptive drugs is necessary
to understand the basic pharmacology of these agents and their possible
long-term effects. Studies conducted under this contract will provide
much needed metabolic data on two of the most commonly used contraceptive
steroids in normal women of reproductive age.

Proposed Oourse ; This project is expected to continue for several additioi al
years in order to provide complete metabolic data on mestranol and nore-
thindrine.
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NtCHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Metabolism and Metabolic Effects of Steroidal Oral Contra-

ceptives
Contractor: Worcester Foundation for Experimental Biology

Money Allocated: $87,200 (FY 1974 Funds for 18 Months)

Objectives : The current goals of this contract are to characterize the

metabolism of mestranol in women who are long-term users of mestranol-

containing oral contraceptives. Urinary metabolites are being isolated
and identified to assess the extent of hydroxylation at G2 and C4 and of

demethylation of the 3-methoxyl group and subsequent hydroxylation at C6

or 67. A radioimmunoassay is also being developed to determine plasma

concentrations of mestranol and ethinyl estradiol; when this method is

adequately established, it will be used to determine levels of mestranol
and ethinyl estradiol in women using oral contraceptives containing these

estrogens.

Major Findings : Two kinds of studies have been conducted to evaluate the

possible effects of use of estrogen- containing oral contraceptives on the

meatbolism of the natural estrogens, estradiol and estrone. Metabolic

clearance rates and initial volumes of distribution of estradiol and estrone

have been determined in control women and women taking oral contraceptives

containing mestranol or ethinyl estradiol. In four women taking mestranol

,

the dynamic parameters for estradiol were not significantly different from

values for control subjects, but in seven women taking ethinyl estradiol

there was a 1.5- fold increase in MCR and a 1.8- fold increase in initial voltme

of distribution of estradiol. There were no significant differences bet-

ween metabolic clearance rates for estrone between control subjects and

women taking either of the two synthetic estrogens. Studies of urinary

metabolites of radiolabelled estradiol indicate that chronic use of mes-

tranol- containing contraceptives has no significant effect on the pattern

of metabolism of estradiol.

Hie metabolic clearance rates of the contraceptive estrogens are not

significantly altered by chronic usage. Pteliminary data have been ob-

tained on the occurrence of a number of urinary metabolites of mestranol;

ethynyl estradiol is the major metabolite in the glucosiduronate fraction.

An antiserum with high specific activity for ethinyl estradiol and mes-

tranol has been obtained and work toward developing a radioimmunoassay is

in progress.

Significance to Biomiedical Research and the Program of the Institute : In-

formation on the metabolism and metabolic effects of the steroids used in

oral contraceptives may provide significant leads as to the safety of

these agents and the mechanisms for observed adverse effects.

Proposed Course : It is expected that studies under this contract will be

continued for several years.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

; Fertility Regulating Method^ Evaluation Branch
Contract and Collaborative Research

Contract Title: Postcontraceptive Reproduction in Man
Contractor: Albert Einstein College of Medicine
Money Allocated: $62,375 (FY 1974 Funds)

Objectives ; The current objective of this project is to complete an epide-
miologic and cytogenetic study of the effects of prior contraceptive usage
on spontaneous and induced abortions and newborn infants. Data on chromo-
some constitution and physical and developmental characteristics are being
correlated with maternal contraceptive history and a number of medical and
socioeconomic parameters.

Major Findings : Intake of cases and cytogenetic analyses have been com-
pleted but no findings can be expected until computer analyses of the
data are completed later this year.

Significance to Biomedical Research and the Program of the Institute : Oral
contraceptives are the most widely used method of contraception but there
is little informatioti on genetic effects on children conceived after use
of these agents. This study should contribute significant data on the
incidence of congenital abnormalities and cytogenetic aberrations in
fetuses and newborns after maternal use of steroid>i(«,ontraceptives.

Proposed Course ; Studies under this contract are expected to be completed
in January, 1975. '.;.
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NICUD ANNUAL RF.PORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: A cbmparative Study of Progestin Metabolism in Animals
Contractor: Pennsylvania State University
Money Allocated: $395,100 (FY 1973 Funds for 15 Months)

Objectives : This contract supports comparative studies of the metabolisms
and biological effects of a series of progestational agents in monkeys,
dogs, sheep, rats and mice. Investigations are being conducted on the effect
of progestins on: 1) metabolic clearance rates of the progestins and of
sex steroid hormones, 2) hepatic steroid metabolism, 3) extra-hepatic steroid
metabolism in reproductive and non- reproductive tissues, and 4) various tar-
get tissues as measured by gonadotrophin secretion, activities of hepatic
drug metabolizing enzymes, synandrogenic actions in liver, kidney and pre-
putial gland, synthesis of cholesterol and bile acids, plasma and liver non-
specific esterase activities, and levels of epidermal growth factor in the
submaxillary gland. Studies will subsequently be extended to man. The
purpose of these studies is to develop methods for predicting the effects
of chronic progestin administration in man by- relatively short term studies

^

in animals.

Major Findings : Studies of metabolic clearance rates for testosterone and
progesterone have been conducted in rats, dogs, sheep and monkeys. Studies
of testosterone-estradiol binding globulin revealed that the monkey resembles
man in response to sex hormones but that the sheep had no response during
pregnancy; this latter species was dropped from the project because of this
different biological response. Studies of progestin metabolism as related
to bile flow have proceeded and detailed studies of the extra-hepatic clears
ance and metabolism of various progestins have been conducted. Studies of
the binding and metabolism of progestins using the preputial gland of the
rat have revealed differences in effects between the uterus and the pre-
putial gland, A stimulating effect of progestins on kidney enzjones has betn
carefully characterized. It appears that the effect of progestins on livei
enzymes does not correlate well with progestational activity on the uterus.
The action of a variety of progestins alone and in combination with testoster-
one was examined using three end organs. The progestins were found to exert
independent, synandrogenic, or antlandrogenic actions depending on the cher.T

leal tested and the nature of the end organ. Synthesis of radioactive
medroxyprogesterone acetate and selected derivatives has proceeded.

Significance to Biomedical Research and the Program of the Institute : Ex-

tensive chronic studies of the therapeutic and potentially toxic effects
of the contraceptive steroids in various animal species are required prior
and subsequent to approval for clinical use, but interpretation of results
is ofteri uncertain because the pharmacology and biological effects of
these drugs may vary considerably among species and conclusions therefore
cannot readily be extrapolated to man. Studies supported by this contract
will contribute much needed comparative information on the metabolism and
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biological effects of progestational agents in five animal species and

could well lead to the development of new and more appropriate test systemt

Proposed Course ; It is expected that this contract will be renewed for

several additional years in order to conduct similar studies of a series

of progestational agents.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: Development of kadio immunoassays for Norethindrone,
Norgestrel, Ethinyl Estradiol and Mestranol

Contractor: Roswell Park Memorial Institute
Money Allocated: $60,000 (FY 191%- Funds)

Objectives : The purpose of this contract is to develop radioimmunoassay
methods for determining the levels of two progestins (norethindrone and noi

-

gestrel) and two estrogens (ethinyl estradiol and mestranol) in blood and

urine from humans, monkeys and beagle dogs. The assays will subsequently
be used in studies of the absorption, metabolism, excretion, and biological
effects of these contraceptive steroids in these three species.

Major Findings : The following steroid derivatives have been synthesized
and conjugated to bovine serum albumin: the 3-carbomethoxyoximes of nore-
thindrone, norgestrel, 6-oxomestranol and 6-oxoestradiol, and the hemisueci-

nates of 17a-ethinyl estradiol and llo-hydroxyprogesterone. These steroid-

protein conjugates have been injected into sheep and goats and antisera are

being raised; high titers have been achieved in the antisera against ethinyl
estradiol-3-BSA and estradiol-6-BSA. Methods have been developed for syn-

thesizing large quantities of -^H-ethinyl estradiol and ^H-mestranol of higl".

specific activity and small amounts of -^H-norethindrone of high activity
have also been prepared. A radioimmunoassay for ethinyl estradiol in

plasma of beagles and human has been set up using these reagents. The

specificity of the antiserum is good but further work is required, particu-

larly to reduce the blank, before this assay can be applied in metabolic
studies. i

Significance to Biomedical Research and the Program of the Institute : Extersive

chronic studies of the therapeutic and potentially toxic effects of the cor-

traceptive steroids in various animal species are required prior and sub-

sequent to approval for clinical use, but interpretation of the results

is often uncertain because the pharmacology and biological effects of these

drugs may vary considerably among species anxl conclusions therefore cannot

be readily extrapolated to man. This project will provide assay methods

for the most commonly used contraceptive steroids and thus make possible

comparative studies of the absorption and distribution of, these steroids-

in beagles, monkeys and human subjects.

Proposed Course : Development and validation of these radioimmunoassays

will rfequire at least an additional year of support.
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Fertility Regulating Methods Evaluation Branch
Contract and Collaborative Research

Contract Title: The Metabolism of Derivatives of 17a-Acetoxyprogesterone in

Beagles and Rhesus Monkeys
Contractor: University of Colorado Medical Center
Money Allocated: $62,660 (FY 1972 Funds) plus $3,000 (FY 1974 Funds)

Objectives : This contract supports pilot studies of the metabolism of a

derivative of 17a-acetoxyprogesterone in dogs and monkeys. The number and
relative quantities of urinary and biliary or fecal metabolites of orally
administered radioactive progestin are to be determined by classical chronui-

tographic methods, with qualitative identification by gas chromatography-mtss
spectrometry techniques. Metabolic profiles in the two species will be cor-
pared and species differences in metabolism of the administered progestin v-Lll
be identified.

Major Findings : Biliary fistules have been prepared in dogs and monkeys ar.d

labelled and unlabelled chlormadinone acetate has been administered with
collection of bile, urine, and in some cases fecal samples. Most of the

administered radioactivity appears in the bile of the dog and in the urine
of monkeys. Bile and urine samples have been separated into free, glucuroride,
and sulfate fractions. Fourteen products of chlormadinone acetate have been
recognized in free and glucuronide fractions of monkey bile and urine. Higher
proportions of glucuronides appear in dog bile than in monkey bile and more
sulfates are present in monkey bile than in bile from the dogs. Further wcrk
toward separation and identification of individual metabolites is in progtc as.

Significance to Biomedical Research and the Program of the Institute ; Extet;-

sive chronic studies of the therapeutic and potentially toxic effects of
the contraceptive steroids in various animal species are required prior anc:

subsequent to approval for clinical use, but interpretation of the results

is often uncertain because the pharmacology and biological effects of these

drugs may vary considerably among species and conclusions therefore cannot

be readily extrapolated to man. Metabolic studies of the 17aacetoxyprogestins

in two widely used test species should help clarify relationships between
effects observed in these species and those which might occur in human sub-

jects.

Proposed Course : The future course of this study will depend on results

achieved in the next contract year.
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Office of the Associate Director for Extramural Programs

Fiscal year 1974 has been unprecedented in the variety and magnitude of
fluctuations in administrative guidelines received and programmatic decisions
required of Institute staff. These changes have been felt in all areas -

research grants, manpower training, and contracts. Efficiency of operation
has been a critical factor in identifying problem areas and making recommen-
dations in the best interests of Institute goals, maintenance of high
quality scientific research teams, and meeting the requirements of a changing
array of court actions. Once again the success achieved under hea-vy workloads
has reaffirmed the strength of the NICHD system of parallel scientist
administrator and grant/contract managerial staffs. Each has made vitally
important contributions to decision making with efficiency, thoughtfulness,
and consideration. It is doubtful that single individuals shouldering both
responsibilities could have made as. fully considered recommendations as thesa
two groups working in close harmony. Once again we in the Extramural
Programs wish to express our appreciation to our co-workers in Program
Services.

NACHHD Council has reviewed in depth all of the Extramural Programs during
this fiscal year. They have recognized and encouraged expansion of research
support bearing on the Sudden Infant Death Syndrome and on aging processes.
Expansion of these areas has involved more funds for research grants and
for contracts. The SIDS emphasis has also resulted in a series of publica-
tions for researchers, health workers, and the public. The Council has
maintained an active and interested Subcommittee on Adolescence which has
worked closely with staff in identifying research needs and in encouraging
NICHD to recognize adolescence as a research question touching upon interests
of all program areas.

NACHHD Council has paid particular attention to program projects as components
of a balanced research effort and to their scientific review within the
NICHD. The Council Subcommittee on Program Projects and Centers studied
the impact of the policy established by Council in June 1970 requiring full

scientific evaluation of program projects and centers every three years.

It was decided that this time period was too short for adequate program
development between reviews. In addition, this timetable imposed a number
of administrative difficulties both on the investigators and on NIH staff.

Based on recommendations of this Subcommittee, the Council approved a policy
change so as to require review during the fourth year of a five-year award.

The Subcommittee also reviewed the impact of program projects and centers on

overall funding of research. Primary emphasis in this review was given to

the differing programmatic requirements of each Branch. The Subcommittee
report will be reviewed by the Council in late June. Once again the inter-

relatedness and close collaboration between the staffs and functions of the

Extramural Programs and of Program Services were dramatically demonstrated
as they provided needed information for Subcommittee consideration.
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During FY '74, the Institute research review committees concentrated on
program projects and center grants in the wake of the Administration's
decision to phase out "old style" training grants. The PBIM and GD Review
Committees have been merged into one, and renamed the Maternal and Child
Health Research Committee. The four Committees met a total of ten times
during the year.

This fiscal year has represented the first full 12-month period when each
Extramural Program has had its own budget for direct operations including
travel, publications, special consultants, purchases, and related expenses.
This change has resulted in greater efficiency in general operation, more
conside^red and focused decisions concerning priority activities, and more
coherent long-term commitment of staff and resources to projects of high
relevance. All of the Program Directors encourage NICHD to extend the
Program budget concept to grants and contracts to further encourage
thoughtful application of all mechanisms to achieving selected, previously
agreed-upon goals.

During this year the Extramural Programs have welcomed two staff additions.
Dr. Patsy Sampson, a psychologist, has joined the Growth and Development
Branch staff to serve as the Executive Secretary of the Maternal and Child
Health Research Committee; Dr. Sampson also is providing leadership for the
expanding adolescent program in the GD Branch. Dr. T. Allen Merritt, a

pediatrician, has joined the PBIM Branch staff where he has tackled the
problems of human investigation in pregnancy and the neonatal period. It

was with regret that we accepted the transfer of Dr. David L. Joftes from
the Mental Retardation Branch to the National Cancer Institute.

A major staff problem increasingly confronting the Extramural Programs is tha
need for additional well trained full-time secretarial support. It simply
is not possible to expand programming activities and to provide additional
monitoring of grants and contracts without adequate secretarial backup
for our scientist administrators. Furthermore, all Branches have been given
full responsibility for organizing and conducting their own research
conferences, a time consuming responsibility previously assumed by another
office in NICHD. This has added greatly to secretarial workload. It is

imperative for all Branches to be able to convert their present part-time
and temporary secretarial positions to full-time permanent ones at the
earliest practicable time.

Additional details of the many activities of the individual Programs are in

the reports which follow.
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Growth and Development Branch

The Growth and Development Branch supported approximately one-fourth of the
research grants in the NICHD during FY 1974. This proportion has remained
fairly constant for the past several years.

During this fiscal year the Branch sponsored four scientific conferences.
The first, entitled "Adolescence in the Life Cycle" was a part of our expanded
effort in the area of adolescence. Held in October, 1973, the purpose of
the conference was to take a broad look at various areas of social and persor-
ality development in adolescence and at those elements of social structure
which facilitate or impede transitions of adolescents into adult roles. This
conference, which will be published as a book, delineated areas of program
interest in adolescent socialization. The emphasis of the meeting was on the

interaction between developmental processes—physical, cognitive, and
emotional—and events in the life course that influence and are influenced bj

these processes.

Also in October of 1973, the Branch sponsored a conference on the "Role of

Speech in Language." The purpose of this conference, the fifth in a series
of meetings on Communication by Language, was to compare the development of

language in animals and in individuals and to discuss the function of speech
in language. An interdisciplinary group of scientists attempted to determine
how and within what limits the acoustic signal, the articulation that produces
it, and the phonetic message it conveys are related to the rest of the
language system. By bringing together this group of investigators who represent
a variety of biological and behavioral sciences it was felt that the meeting
and the resultant publication could make a significant contribution to the
scientific community as well as stimulate further research in this important
area of child development.

In March, 1974, a conference entitled "The Phagocytic Cell in Host Resistance"
was held by the Branch to provide a developmental focus on this important area
of immunology. Discussions centered on mechanisms by which cells travel to

sites where bacterial invaders or other foreign substances have been recognized
by the human body and how these phagocytic cells ingest and kill the foreign
invaders. A publication, the third in this series, is planned.

f
In May of 1974, the Growth and Development Branch co-sponsored a conference
with the Fogarty International Center on "The Impact of Chronic Childhood
Illness on Behavior" to assess the effect of chronic illness on the behavior
of the young patient, his siblings and other members of his family. This
conference was devoted to ascertaining the best bethods for evaluating the
impact of chronic illness. Experts in measurement methodology delivered
position papers in their areas of competence and considered ways of measur-
ing the effects of chronic illness on the personal psychological functioning
and educational achievement of the young patient as well as the impact of

his illness on family functioning.
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A major publication entitled The Control of tlic Oiimi-I qI I'eiberty wan piihllnlit(l

in the Spring of 19y4. ThlH volume, which wan ei] 1 1 cil hy staff members,
working with other non-Fetleral scientists, is tlie outconie of work by 17

interdisciplinary scientists and clinicians at a Crowth and Development Branch

sponsored conference. The book includes data on the central nervous system
and the hypothalamic-pituitary regulation of puberty, steroid receptors and

target organs during puberty, gonadal maturation, and somatic growth patterns

in the human being and a variety of experimental animals. Emphasis in this

text is on hypothalamus hormonal changes associated with sexual maturation
and body composition at puberty, and/or disorders of puberty causing abnormal

growth, and delayed or precocious puberty.

Mechanisms of Biological Growth

This program promotes research aimed at understanding the fundamental factors
which initiate and control the process of orderly growth and development at

the molecular and cellular levels. Concern extends in scope from studies on
the molecular structure of the gene to studies on cellular metabolism, growth
and differentiation. The chromosomes of each individual are encoded with all
the information necessary to control his biological destiny. The realizatior,
of that destiny is determined by the transmission of this genetic informatior.

and the execution of the manifold encoded messages. How and when that

information is released and transmitted determines the pattern of subsequent
growth and development. The research program of this section is directed to

the unraveling of this central molecular mystery.

The overall approach which unites these areas of interest is a mechanistic
one, and the watchword is control. Research funded by this section is

devoted to furthering our understanding of mechanisms that control the flow
of biologic information at the molecular and cellular levels. Understanding
the molecular controls that initiate, regulate and halt certain cellular
activities at specific times during the process of development is a prircary

goal of this section. The number of ways growth and development might err
is infinite; there is only one right way, yet this orderly way nearly always
takes place. This system of molecular control continues to be of central
interest.

At the complex level of information transfer within an integrated organism,
the Branch supports research on the generation of pattern and form in

biological systems. Studies on hormonal and neural mechanisms jj:hat control
the onset of puberty and studies on the mechanisms of hormonal regu tion of
growth and development are examples of such work at this level of complexity.
A recent publication of the Branch entitled the Control of the Onset of
Puberty (M. Grumbach, G. Grave and F. Mayer, eds., Wiley Interscience,
New York, 1974) considers this problem in detail.

Thyroxine and its control of differentiation and metamorphosis has intrigued
generations of investigators, yet the mechanism by which thyroxine produces
striking transformations remains elusive. However, one of our grantees has
recently discovered the most primitive system known to respond to thyroxine,
a medusa which contains only five cell types. Another grantee has just founc
the critical stage at which thyroxine acts to control the development of
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cerebellar neurons.

More than 1800 hereditary diseases have been described in man, but the
identity of the chromosomes which carry th6:se mutated genes remains unknown
in nearly all cases. Because of the long generation time in humans, much
more is known of the genetic map of the mouse than of man. However, the
advent of the technique of somatic cell hybridization has enabled geneticists
to short-circuit man's generation time. Recently, a grantee has made use
of this technique and has produced chromosomal maps for many groups of human
genes. It has suddenly become possible to accomplish what seemed a liopeless
task, the construction of a genetic map for man and tlie identification of

the abnormal genes that determine human hereditary illness.

Immunologic Mechanisms and Pharmacological Studies in Development

The field of immunology has grown rapidly since the initial observation that

an individual surviving an infectious disease seldom contracts that disease
again during his lifetime. Work has continued rapidly and research in this

area has expanded and has produced knowledge of considerable sophistication
and applicability to the health needs of today. The emphasis now is on the
differentiation of the cells of the immune system, the characteristics of

cell membranes, activity associated with antibody formation, effector pro-
teins and many similar problems.

For this reason the NICHD sees a continuing need to support and promote
studies of infants and children elucidating the development of body defenses
against infections, foreign bodies, therapeutic agents, environmental pollut-
ents and disease. Our program focuses on the child as a developing organism,
concerntrating on those age dependent changes that occur as the process of

maturation unfolds. Only by following this timely sequence of events can we
fully appreciate a truly holistic concept of the immunologic system over the
human life span.

The major emphasis of this program is on developmental studies relating
maturation of the immunologic system to time related events. This is our
unique approach. Attention is given to the control mechanisms and differen-
tiative stimuli that occur and change throughout a lifetime in the developing
fetus, the newborn, the infant and the older child as he progresses toward
appreciation of his full immunologic potential.

This approach to human studies must 'be supplemented with phylogenetic
studies In more primitive life forms to provide understanding of the
developmental process. In addition, even though our mission is to increase

knowledge of normal mechanisms, a program such as ours must support studies

of clinical disease entities to provide insights into our understanding of

the controls producing normal development. This is important since many

immunologic diseases are confined to the childhood years and are of special

importance to researchers and clinicians

Emphasis also has been given to studies of the secretory immunologic system.
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Its cells are found in the body tracts exposed to the external environment
and includes the respiratory, gastrointestinal and genitourinary tracts.
This system has gained notice since important antibodies and local immune
defenses are now known to be present in the colostrum of human milk,
secretions of the lungs and intestines and other body secretions. Previously
immune competence was assessed only by determination of blood serum antibody
titers against specific agents. Publication of the proceedings of an NICHD
sponsored conference on this subject has already appeared in print under the
title "The Secretory Immunologic System."

Since many Important allergic conditions begin in childhood, studies of
mechanisms involved in atopic disease have been given attention. A new class
of antibody, immunoglobulin E., has been discovered and is involved In

allergic reactions such as hay fever and asthma. To help focus on this area,
a new publication resulting from another NICHD conference will be published
early next year entitled, "The Biological Role of the Immunoglobulin E
System."

An additional area of importance is the relationship between nutritive state
and the immune response in man. A contract is currently being funded in
this research area to spearhead effort focused on in depth immunologic
testing of malnourished populations.

In January 1974 a conference entitled, "The Effects of Malnutrition and
Infection During Pregnancy as Determinants of Growth and Development of the
Child" was sponsored under contract by the Malnutrition Panel of the U.S.-
Japan Cooperative Medical Sciences program. This conference focused on three
important research areas:

1. Malnutrition during pregnancy
2. Infections during pregnancy
3. The problem of low birth weight

Specific recommendations were made by the participants regarding the need for
further research. The proceedings from this meeting are being prepared for
publication.

As an example of the type of research currently being funded, a group of
NICHD supported scientists in San Francisco are currently preparing and
supplying transfer factor for therapeutic use to induce cellular irrmunity in
78 patients around the world with immune deficiency diseases. Transfer
factor is an extract derived from the white cells of peripheral blood. Diseases
in which transfer factor has been effective in prophylaxis against infections
or in therapy include the Wiskott-Aldrich Syndrome, severe combined immuno-
deficiency disease, mucocutaneous candidiasis, chronic active hepatitis,
coccidiodomycosis, dysgammaglobulineamia , Bechet's Disease, aphthous
stomatitis, linear morphea, familial keratocanthoma and malignancy. Many
of these diseases are almost certainly fatal wltliout therapy. Not all patiens
in each disease category respond to the administration of transfer factor, an

i

this has led to the recognition of different forms of the various diseases.
It also indicates that these diseases may have different pathogenetic
mechanisms although they may clinically appear similar. No adverse effect of
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transfer factor has been observed and it is believed that the use of transfer
factor should be further explored in treatment of diseases associated with
depression of cellular IrnmunJty.

This approach to Imniunolov-y sliould provide knowU•d^',t• umi'IuI In nu.li aictin

as improved medical treatment programs for Infoctlous dlHeasos (uraiii iu>);at Ivt

infections In newborns), better understanding and therapy for autoimmune
disease (rheumatoid arthritis), and Immune complex disease (glomerulonephritis),
improved organ transplant procedures (skin grafts In burns), increased know-
ledge and prevention of allergic disorders (asthma, eczema), better under-
standing of oncogenesis and its control (neuroblastoma) , knowledge useful
for therapy of immune deficiency disease (agammaglobulinemias) , improved
Imijunoprophylaxis (development of new and improved vaccines) , and improved
pharmaceuticals made possible by knowledge of how they interact with invading
organisms and the immune system to bring about the desired results.

Since research in immunology is so closely combined with clinical study and
treatment of patients, emphasis will continue to be placed on problems
unique to the childhood years.

Nutrition

Nutrition research supported by the Growth and Development Branch reflects
the multidisciplinary implications of adequate or improper nutrient intake
and utilization. Emphasis continues to be placed on the role of nutrition in.

physiological and intellectual development, and the important interactions
among nutrition, behavior and environment. Studies of the metabolic, cellular
and behavioral correlates of the initiation of obesity in infancy, childhood
or adolescence are another area of program interest. Several investigators
supported by the Branch are conducting diverse studies with the aim of more
clearly defining the role of nutritional factors in cell growth, organ
development and function, body composition, metabolism of nutrients in early
life, and the physiology of normal and abnormal growth.

In human studies, special attention is being given to appropriate methods for

assessing impaired intellectual and behavioral development and for evaluating
the sociocultural environment of malnutrition—which in turn may influence
mental development. Although emphasis has been placed on elucidation of the

developmental consequences of severe maternal and child nutritional depriva-
tion, possible adverse effects of the lesser degrees of malnutrition more
commonly found in the United States are also being considered. The Branch
continues to support a number of projects seeking to better define growth,
body composition and nutrient requirements of normal individuals.

Definition of growth patterns, cellularlty and metabolic processes of

individual fat cells and adipose tissues In children and adolescents is the

main thrust of several obesity studies funded by the Branch. Others are
directed toward Identification of the behavioral, genetic, endocrine and
nutritional factors associated with overeating and weight reduction. Other
studies seek to define the relationships of obesity with degenerative
diseases and the effects on body composition of weight reduction through diet
or exercise.
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The Branch has implemented, through grants and contracts, a coordinated

series of animal studies investigating the cellular and functional

consequences of prenatal and postnatal malnutrition. Rat studies are

seeking confirmation of preliminary data indicating that severe pre-and

early postnatal malnutrition may influence subsequent nutrient utilization

and the possibility that the consequences of malnutrition may be additive

over generations. One grantee has recently reported that rats receiving

diets marginal in lipotropic factors during gestation and lactation pro-

duced offspring appearing clinically normal at birth and postnatal

development. However, the thymus and spleen of the deprived offspring

were greatly reduced in size, as compared to controls, and could not

respond normally to infections when challenged at early adulthood (three

months of age)

.

The subhuman primate is utilized as a model for more direct correlation

of malnutrition effects with those in man. One study is measuring the

effects of closely quantified protein restriction of the rhesus monkey

during pregnancy on prenatal development, growth and adaptive capacity

of the infant. During the past year, preliminary data from this primate

maternal nutrition study indicate that protein requirements during

pregnancy may be considerably lower for the rhesus monkey than heretofore

considered, provided that the diet Is adequate in other nutrients. However,

critically low levels of protein in the maternal diet has resulted in a

53% incidence of fetal mortality and reduced birth weight in infants

of normal gestational age. Another researcher is seeking to differentiate

the effects of early social deprivation accompanying protein restriction

early in life on later social behavior of the rhesus monkey.

The impact of chronic moderate malnutrition during pregnancy on the

development of the child continues to be the major area of emphasis in human

studies. New data from the Guatemala study further substantiate earlier

reports that maternal supplementation reduces the rates of prematurity,

stillbirths, low birth weight and neonatal death. Furthermore, birth

weight appears to correlate with the amount of supplementary calories

consumed during pregnancy. Preliminary findings from this longitudinal

study suggest differences in motor performance between those children

born to women well-supplemented in pregnancy as compared to children from

mothers who were not well-supplemented. A related study in rural Mexico
is producing important results in the seriously neglected research

area of maternal-infant interaction. Here, maternal supplementation
during pregnancy has produced larger, more rapidly growing infants who

also are physically more active and demanding of maternal attention. By

the age of two years, supplemented children are six fold more active
than unsupplemented counterparts.
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This study further suggests that the smaller, less active, undernourished
infant demands and gets less attention, leading to worsened nutritional
status and to retarded behavioral development.

Future nutrition research directions of the Branch can be expected to in-
clude the areas of maternal/infant interaction, environmental influences on
nutrition and development, better indices of nutritional status, latent
adverse effects of fetal or early postnatal malnutrition, and better defini-
tion of nutritional requirements during adolescence.

Physical Growth

Physical growth research supported by the Growth and Development Branch
encompasses developmental anatomy, cranio-facial growth, skeletal growth and
studies in population genetics relating to anatomical development.

Projects supported in the area of developmental anatomy Include descriptions
of postnatal development of human cerebral cortex, lung growth, ultrastruc-
tural morphology of bone, as well as the growth and hypertrophy of various
tissues or organs in health or disease. Cranio-facial growth studies are
concerned primarily with identifying the genetic, metabolic and endocrine
mechanisms involved and examining interrelationships of the different
variables of facial growth and dentition. Several investigators seek methods
for the eventual prediction of individual cranio-facial growth rates and
patterns, and early diagnosis of abnormal cranio-facial development.

Skeletal growth studies include projects developing normative data on the

bone weight, density and ash content of normal children and animals. Other

projects involve longitudinal study of skeletal growth of low birth weight
and normal birth control children, and children whose development nay be

compromised by severe malnutrition or chronic disease. Still other investi-
gators, utilizing anthropometric data and radiographs from completed and

ongoing longitudinal child growth and development studies, are seeking
improved methods for evaluation of skeletal development, assessment of

skeletal maturity, and the prediction of mature stature. During the past

year, one Investigator supported by the Branch has completed development of

a set of growth tables which serve as norms for assessing growth during the

first three years of life of low birth weight infants of varying gestational
ages. Another investigator has, through development of a new parameteriza-
tion of skeletal growth, achieved greatly improved reliability in predicting
the mature stature of growing children.

Greater use of anthropometric measurements in assessing physiological status

(particularly with reference to obesity and abnormal growth) is a promising
research area. Future research support of the Branch may also be directed
toward the determination of distribution of growth rates from birth through

adolescence. These data would assist in better defining nutritional require-
ments and in determining the long-range implications of variations in growth

velocity for health and performance-.
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Developmenta]. Heliavioral liloJogy

This section focuses on tlie biological mechanisms ol behavior, Kinphasis in

placed on developmental studies, particularly, those that describe the effects
of early experience on the developing brain and on subsequent behavior. The
quantitative assessment of the maturation of sensory functions and perceptior
in' the; developing infant and child and their modification by early experience
is a major area of interest. Special attention is given to the measurement
of anatomical, electrophysiological and chemical parameters of cerebral
structure and function throughout the formative periods of development and
consequent to early insults to the developing nervous system. Neonatal
anoxia, exposure to toxins, specific nutrient deficiencies, and sensory
deprivation are examples of the kinds of early insults and injuries that are
being investigated.

Another item of programmatic concern is the clarification of neurobiological
mechanisms that mediate abnormal sofiiial and emotional behavior consequent to

"maternal-social" deprivation such as that experienced during the rearing of
young primates in isolation. Behaviors commonly reported to follow such
isolation rearing or parental deprivation (e.g., depression, social withdrawal,
rocking, hyperactivity, hyperreactivity and violence) are critically relevant
to the human condition and merit a high research priority.

Behavioral genetic studies are another area of programmatic emphasis. Geno-
typical characteristics of psychohormonal development (normal and abnormal)
as well as genetics of special abilities, cognition, intelligence and achieve-
ment comprise the majority of studies in this area.

One grantee has conducted follow-up studies on the effects of artificial
movement stimulation upon animals reared in isolation. In general, his
experiments may be summarized as follows. Laboratory rearing with a moving
artificial mother prevents the development of the stereotyped body-rocking
characteristic of the mother-deprived rhesus monkey. Despite this, behavior
of monkeys raised with moving or stationary surrogate mothers resembles that
of other such monkeys more than that of wild-born monkeys. Thus, movement
stimulation apart from other social variables does not eliminate all elements
of the social deprivation syndrome. However, these results indicate that
passive movement stimulation during rearing has abiding effects that go
beyond the prevention of stereotyped rocking. On most tests, animals raised
with moving surrogates resemble wild-born monkeys more closely than do
animals raised with stationary devices. These studies have important impli-
cations for the nature of the sensory environment associated with child-
rearing practices.

Another grantee has been studying sensory evoked responses of the brain iii

children and has related them to behavior. In a recently completed Mexican
field study on malnourished marasmic infants (5-10 months of age), Barnet
has found significantly longer latencies in the malnourished infants than
normal controls. Preliminary analyses also show differences in amplitude,
the number of components and morphology of the cortical evoked response.
These studies highlight differences in the brain's processing of sensory
information and offer unusual opportunities to assess the effects of mal-
nutrition upon cerebral function and perception.
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The many and varied issues of infant and child behavior can be neither clari-
fied nor understood without knowledge of the cerebral processes that mediate
such behavior. The development and nature of human brain function is singu-
larly unique and central for understanding the excellence of human achievemert
and the tragedy of human failure. The technologies, instrumentation and
research skills associated with brain research have reached an unprecedented
level of sophistication which now permits a major commitment to the study of

the developing brain and behavior.

Learning and Cognitive Development

This section of the Growth and Development Program has as its primary purpose

the elucidation of the learning process, i.e., the way individuals acquire,
extinguish, or modify knowledge, skills, and habits or behavior. It is

recognized that learning and cognitive development, the process of knowing,
are broad, integrative concepts. Efforts are now underway to discover how

the human perceives, processes, and stores information in the brain. Some

researchers confine their work to only one area at a time, others insist on
studying the three aspects together! The major research areas included in

this section are attention, perception, and the general psychomotor and
sensory processes. The section also includes basic research which concerns
conditioning, discrimination, memory, intelligence, the verbal and social
aspects of learning, concept formation and reinforcement. While research
concerning learning and cognitive development especially with infants and

young children has been under the influence of stimulus-response theory,
currently many devout environmentalists acknowledge the importance of inborn

mechanisms of the infant which can provide a basis upon which behavior
patterns will be formed. Since Piaget published in the mid 50 's his account
of spatial concepts, many developmental psychologists have been interested

in a child's ability to perceive and to imagine spatial arrangements from

different viewpoints. Illustrative of research supported by this section are
two such experiments which were conducted to determine the relative contri-

bution of age, sex, and three stimulus features (broad shape, object arrange-

ment, and block shape) to perceptual accuracy on standardized adaptations of

Piaget 's three-mountain task. Significant differences in accuracy were

obtained as a function of stimulus features, but features did not interact

with age or with sex. Through this work with over 1,000 subjects the

researcher is now studying the concept of egocentricism, the inability to

take another's point of view. It would appear that egocentric error, as

found in the three-mountain task, must be considered independent of the

developmental construct of egocentricism. While significant strides are

being made toward a better understanding of the learning process and cogniti\

e

development, we still are unable to designate the exact role of inheritance
and the biological system versus the role of environment and experience upon

human learning. Future efforts in this section will be directed toward

bringing together scientists representing a variety of biological and

behavioral sciences to help unravel this complicated process.

Human Communication Research

This section is concerned with the biological, psychological, and social
factors and processes which are Involved as children acquire and develop
normal communicative skills. It is also concerned with those factors which
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may interfere with normal acquisiti«:in and development of these skills as well

as the role communication plays in Vuman growth and development. While our

interest includes all aspects of human communication, our current emphasis

is on studies of the acquisition an)d development of such specific skills as

speech, language and reading. It should be noted that many of the projects

included in the Learning and Cognitive Development section, particularly

those in verbal learning, perception, etc, are closely related to the area

of Human Communication. Coordination of the activities and grant support in

these two areas is, therefore, carefully maintained. A program project

entitled, "Nature and Acquisition of the Speech Code and Reading" may serve

to illustrate the type of research currently supported by this section.

While this broad program of projects covers many aspects of speech and

language, their recent work on reading deserves special note. It has been

established that the principal difficulties most children have in learning

to read are not with identification of the letter shapes as such, or even

with the discovery that letters stand in an approximately one-to-one relatior-

ship to the sounds of speech, but in becoming sufficiently aware of the

structure of spoken language to make mapping by an alphabet possible. Many
young children are unable to explicitly analyze spoken language into syllables

and especially into phonemes. The outcome of their most recent study shows

that the encoded nature of the speech signal is central to the relationship

between speech and learning to read. In the future the section will be
anxious to obtain more data that will clarify the nature of the relationship

between reading disability and failure in the ability to determine the numbei

of phoneme constituents in spoken words. The section also will work toward

a better understanding of the apparent predisposition man possesses for

language acquisition and how this predisposition varies and is affected by
non-genetic factors.

Personality and Social Development

The purpose of the personality and social development section is to program

and administer research in the social and personality area of human growth
and development. Current research is concerned with the development of

exploratory behavior, ego development, intellectual development, and inter-

personal attraction during infancy. Studies of childhood are examining the

effects of race and integration on school performance as well as the relatio:.-

ships between early intellectual training and school performance. Other

areas include children's achievement motives and the development of moral
judgment. The section supports a few studies in later development,
especially the effect of the college experience on adult role behavior and

the effect of one's total life history, prior to college, on behavior. In

addition to grants and contracts falling directly in the personality and

social development area, this section also takes an active part in a variety
of interdisciplinary studies, including a large contract program in nutritioi.

and mental development.

One research program id trying' to assess the contribution which contrasting
patterns of child-rearing make to the development of social responsibility,
activity, and individuation in the preschool years and early childhood, and

to relate these data of early patterns of child-rearing and child behavior
to types of identify formation achieved during early and late adolescence,
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as well las to syniptoraa of dyslunction In cliildliood and adolescence. IC alma
specifically to examine the parent-child relationship found at Time 1 when
the children were 4-5, at Time 2 when the children are 8-9 in order to

determine the consistency of child and parent behavior, the interaction of
parent and child behavior at Time 2, and the consistency of parent-child
effects; to examine the correlates of sex-role typing for boys and girls; to

relate the ethical phenotype to Kohlberg stage scores; to examine socializa-
tion antecedents and child correlates of creativity in children; to study
the adaptation of the child in the school setting as a function of synchrony
between patterns of school and home authority; to illuminate family inter-
action processes that are associated with children of different levels of

competence, using videotaped data; to examine the interaction of functional
vs. dysfunctional families; and to study cognitive aspects of development
in middle childhood. This type of longitudinal study is very difficult to

carry out but is very important for the kind of data the Growth and Develop-
ment Branch is trying to develop.

ADOLESCENCE

Adolescence, a critical but little understood period of development, has been
designated a priority area for research activities of the Growth and Develop-
ment Branch. The Subcommittee on Adolescence Research of the National
Advisory Child Health and Human Development Council has been active during
this past year, meeting at frequent intervals and consulting with Branch
staff members concerning adolescence research activities. In November, 1973

the Subcommittee presented to the Council a resolution, unanimously adopted

by the entire Council, reaffirming support for a continuing emphasis on

quality research on adolescent development and recommending several specific
mechanisms for achieving this aim. These mechanisms include a proposed two-

year program of small grants in adolescence research and the designation of

training in adolescence research as a high priority need of the Institute.

All members of the staff have teen involved in initiating the Expanded Re-
search Program on Adolescent Development. A series of three multidisciplina: y
conferences have been held— "The Control of the Onset of Puberty," "The

Nutrient Requirements of Adolescence," and "Adolescence in the Life Cycle."
Each of these conferences will result in a major publication, with the first

volume being released in April, 1974, and the other two currently in prepara-

tion. As a result of these conferences, the staff has identified the follow-

ing five areas for major research emphasis:

1. Biological processes involved in the onset and completion of pubert/.

2. Nutrition as it contributes to adolescent maturation and change.

3. Intellectual development during adolescence, including speech,

language, and thought processes.

4. Adolescent socialization.

5. The relationships between hormones and psychological development

during adolescence.
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Growth and Development staff riieniborfi have been involved In a variety of

activities to encourage refiearch in tlie.se areas. Widespread publicity for

the expanded research program was achieved in August, 1973, when an announce--

ment describing its goals was distributed to several hundred academic depart--

ments and research centers across the country. In addition, the announcemen"

appeared in a number of relevant scientific journals. It is expected that ^>.uz

will be in receipt of a substantial number of quality research grant applica-

tions in the next months.

Besides corresponding and working directly with potential investigators,

members of the staff have visited a number of leading adolescent clinics

across the country. During these visits, Information was gathered concerning:

the kinds of problems which appear most frequently among the adolescent

populations treated, including those which the center personnel felt they

understood and were equipped to treat, as well as those where they judged

research is most urgent.

Several members of the Growth and Development staff serve on the Federal

Interagency Panel for Research and Development on Adolescence, an organization

which provides regular communication among all the federal agencies having

major activities in the area of adolescence. In addition, contacts have been

made with a variety of non-federal organizations concerned with adolescence.

Staff members attend and participat'e in the meetings of the Society for

Adolescent Medicine and serve as continuing members of the Youth, Health and

Society Conference, an HEW-funded project to assess the nature of problems

related to adolescent health care delivery and to find ways to improve the

delivery of health services and education in the area of adolescent mental

health. The diverse membership of this conference provides a channel of

communication among federal agencies, non-federal agencies, universities,

legislative offices, hospitals, private practitioners, and teenagers them-

selves.

Because adolescence research is- basically a problem-oriented, rather than a

discipline-oriented endeavor, it properly involves a number of scientific

disciplines. The lack of multidisciplinary training opportunities in

adolescence research is one factor which has impeded progress in this area.

One of the goals of the Growth and Development Branch, therefore, is the

establishment of research training opportunities in adolescence at institu-

tions having access to appropriate study populations and the requisite inter-

disciplinary training expertise. Various mechanisms for achieving this goal

are currently being explored.

For the future, the Growth and Development Branch envisions a continuing and

major commitment to the encouragement and support of quality adolescence

research. Besides the activities described above, members of the staff are

engaged in the preparation of symposia on adolescence research for several

professional organization meetings in the spring of 197A and are planning a

series of workshops on selected topics related to adolescence.

Recent research expenditures by NICHD in the area of adolescence have been

modest. For example, in FY 1972, it is estimated that, exclusive of con-

tracts, the entire amount of funds spent on adolescence-related research

EA-12



(including research grants, training grants, fellowships, and RCDA's) repre-
sented 1.1% of the total NICHD expenditures. In FY 1973, this figure increased
to 1.3%. Contracts in adolescence research for these two years totalled
$250,000 and $211,000, respectively.

RESEARCH TRAINING ACTIVITIES

Beginning in January, 1973, the research training programs of the NIH, under
the auspices of which the G&D Branch had supported the training of a substan-
tial number of scientists, were phased out. While recent decisions have
reversed this mandate for the immediate future, the Branch has welcomed the

announcement of a new Research Manpower Development program and has been
participating enthusiastically in the planning and programming of research
training activities within this new program.

Three areas of research training are of primary concern to the G&D Branch at
this time. The first is a multidisciplinary approach to adolescence resedrch,
which is discussed in the final portion of this section. The second area
includes basic and clinical research training in a limited number of biomedical
areas, as specified below. The third major area of Branch interest is for

research training in the behavioral sciences, primarily in developmental
psychology.

Within each of these last two major areas of research fellowship support there
are specific subdisciplines which the G&D Branch designates as being of high
priority. It should be emphasized that while the following areas are high
priority, our research training needs are not limited to these areas.

A. Biomedical Research Fellowships

1. Fellowships in Developmental Pharmacology. Expansion of the number
of scientists concerned with developmental pharmacology is needed to

provide more basic research on the metabolism of medications, particularly
those used in the treatment of children, with special attention to the

influence of age-specific developmental periods on responses to pharma-
cologic agents.

2. Fellowships in Developmental Immunology. Body defense systems develop
early in life and may be modified according to normal changes in physio-

logical development or in response to insults such as malnutrition, which
have their greatest impact at specific periods in time. It is essential

that the surveillance system of the body is understood as it is involved

in allergic and auto-immune diseases such as asthma, hay fever, Wiscott-
Aldrich Syndrome and Lupus.

3. Fellowships in Human Genetics. Only a fraction of the total number
of diseases and disorders which have been identified as being genetically

caused are currently understood. Microtechniques, however, have advanced

to the point where individual human genes can be isolated, chemically

characterized, and even visualized under the electron microscope. Chemical
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mapping of the entire human genome is no longer in the realm of speculat; on.

Fewer than ten American geneticists are now working at the chemical level,

on normal human genetic material; many times this number are needed.

4. Fellowships in Developmental Neurochemlstry

.

The field of neuro-
chemistry is a relatively young one, having developed primarily within
the past ten years. For years, research techniques were too crude and
the brain too inaccessible to be well studied. Now, with the developmen;.
of iontophoresis and microtechniques capable of recording the activity oi

a single neuron, the field of neurochemlstry is on the verge of major
breakthroughs

.

B. Behavioral Sciences Research Fellow ships

1. Fellowships in Developmental Neurobiology and Behavior. With increasing
knowledge of the lasting effects of certain early experiences (such as

malnutrition or maternal-social deprivation) on psychological development..,

It becomes increasingly important to specify precisely the central nervous
system processes which accompany these behavioral effects. There is a

need for fellowship support which would allow the Well-trained develop-
mental psychologist to attain specialized training in neurobiology, or fcr

the neurobiologist to achieve sophistication in psychological r.iethodologT-

in order to advance this important interdisciplinary research area.

2. Fellowships in Socialization Processes. Training opportunities in this
area would provide the needed interdisciplinary education and research
experience for sociologists to further their training in psychology and
for psychologists to increase their knowledge of sociology in order to do
research on the interactions between developmental processes and social
factors as they influence behavior throughout the life span of the

individual.

3. Fellowships in Basic-Applied Social Research. One of the most pressing
social-educational problems of our society is centered upon the large
number of children who fail academically, do not learn to read, drop out
of school, and fail to become contributing members of our society. Good
research into the complex and interrelated causes of such failures is
badly needed, but the traditional social science disciplines have too
often isolated their students from these problems. This unique fellowship
program in the basic-applied social sciences would provide an opportunity
to introduce real-life situations to well-trained, research-oriented
behavioral scientists.

C

.

Adolescence Research

The G&D Branch has made a commitment to encourage and support high qualify
research on important biological and behavioral aspects of adolescence.
Strong encouragement for this expanded. research effort has been provided
by the National Advisory Child Health and Human Development Council, which
has an active sub-committee on adolescence research.
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.

This need may be met in part by training a new generation of scJentiats,

prepared theoretically and substantively to apply new methods to tiie

rapidly changing adolescent or to develop a new experimental model for

human adolescence. Multidisciplinary research fellowship grants in

adolescent development currently constitute our most pressing research

training need.
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NICHD Annual Reprot
July 1, 1973 through June 30, 1974

Growth and Development Branch
Contract and Collaborative Research

Contract Number: NOl 50640
Contract Title: Study of Relationship Between Nutrition and

Behavioral Development
Contractor: Pan Anieritan Health Organization, Institute of

Nutrition for Central America and Panama
Robert Klein, Ph.D.

Money Allocated: $578,781; FY 1974

This contract has been designed to contribute additional knowledge of the

relationship between nutritional status and physical, psychological, and

social growth. Two pairs of small villages (aldeas) of approximately 650

inhabitants each have been matched on a variety of sociocultural variables.

In one village of each pair a dietary supplementation program is provided

with special effort made to include in this supplementation program every
preschool child and pregnant woman in the village. Incaparina, a high
protein food supplement, is made available to every person in the village
who wants it. In the control villages medical service is offered, but no

food supplementation is provided. Thus a sample of well-nourished preschool
age children can be compared on relevant dimensions with a sample of medically
treated preschool children raised under the dietary conditions characteristic
of the area. Children will be followed from birth until about six years of

age, at which time effects of differences in nutrition should he clear.

Four years of enrollment of pregnant women and their offspring were completed
in Feb. 1973. This constitutes the basic population for long-term study of

the effects of the supplementation program. It has been shown that birth
weight is related to maternal height and weight at the onset of pregnancy:
both are indicators of prior nutritional status. Days of illness during
pregnancy also are directly related to decreased birth weight, apparently
due to decreased food intake rather than infection per se. Most importantly^
maternal calorie intake is directly related to birth weight; maternal
protein intake had little or no effect on birth weight but did appear to

be related to infant morbidity, mortality, and growth. Pregnant women were
supplemented for an additional year in these villages to increase the

number of infants under one year of age to confirm these relationships.
These data are now being analyzed. The data from the six month age period
have all been completed. The results suggest differences in motor per-
formance between the well supplemented and poorly supplemented children.
Neurological and behavioral testing is continuing as the children mature
in the study.
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Contract Number:
Contract Title:

Contractor

:

Money Allocated:

NICHD Annual Report
July 1, 1973 through June 30, 1974

Growth and Development Branch
Contract and Collaborative Research

NOl 81512
A Study of Malnutrition and Mental Development
in Bogota, Colombia
Harvard University, Boston, Massachusetts
Frederick J. Stare, M.D.
$35,550 (U.S. -Japan Cooperative Medical Science
Program Funds); FY 1974

This project was designed to explore the impact of a food supplementation
program on the development of pairs of siblings living in the slums of

Bogota. One sibling was to be malnourished, the other not malnourished,
thereby minimizing genetic and family differences between comparison groups.

A number of new psychological test systems have been developed and

demonstrated reliable. However, it has proven impossible to enroll
sufficient pairs of siblings in the four cells of the study design.
Therefore, the contractor is preparing the tests, findings, and conclusions
from the pilot studies for publication. The contract was completed in
January, 1974.
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NICHD Annual Report
July 1, 1973 through June 30, 197A

Growth and Development Branch
Contract and Collaborative Research

Contract Number: NOl 12420
Contract Title: Research Materials and Assistance for Studies of Language

Development in Children
Contractor: Haskins Laboratories, New Haven, Connecticut

Franklin S. Cooper, Ph.D.
Money Allocated: $74,100 (December 30, 1972 to June 30, 1974)

The original purpose of this contract was to provide specialized facilities
and expert assistance to research scientists at other institutions (user
groups) who are engaged in language studies relevant to children. In
December of 1972 the contract was renewed for another 18 month period to

continue to provide these services to user groups. In general, three kinds
of assistance are provided to research groups, most of whom are working on
projects of direct interest to the NICHD:

1. Research materials. Stimulus tapes for a wide variety of experiments
constitute the primary direct assistance provided under this contract.
Several methods of generating recordings suitable for research on spoken
language are available including natural speech, synthetic speech, and non-
speech sounds and noises prepared for presentation on either single-track
or dual-track.

2. Specialized assistance. Professional and technical staff of Haskins
Laboratories make available their knowledge and skill in the preparation of
synthetic and natural speech recordings and in the use of their unique

'

computer facility for generating precisely controlled binaural tapes.

3. Research training. A by-product of the visits by user groups has been
a training experience in the status and methodology of basic speech research
and an opportunity to gain some familiarity with the laboratory's entire
program of research in speech which is supported In part by the NICHD.

During the initial 13 months of this contract, requests for assistance were
received from 37 users affiliated with 23 leading universities. While it

is difficult to characterize the projects for which users have requested
assistance, they have in general clustered around a few types of problems:
auditory discrimination in infants, language discrimination as a function
of the child's age, and lateralization and dichotic effects as indicators
of language processes. Only a few studies have been concerned with clinical
problems, one on deafness and one on temporal lobe involvement.
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NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Growth and Development Branch
Contract and Collaborative Research

Contract Number: NIH-NICHD 72-2735
Contract Title: Prediction of Mature Stature in Growing Children
Contractor: Fels Research Institutei Yellow Springs, Ohio

Alexander F. Roche, M.D.

Money Allocated: None in FY 1974

The objective of this two-year research contract, completed during FY 1974,
was to develop an improved method for the prediction of mature stature.

The prediction tables currently in use were developed 30-40 years ago, were
based on small samples of children, and have not been validated. Under
this contract, the investigator utilized radiographs and anthropometric
data from the three largest longitudinal growth studies conducted in the

United States to develop and validate a better parameterization of individua]

stature from birth through eighteen years.

The new method of predicting mature stature developed by co-investigators
A. Roche, H. Wainer and D. Thissen, the "RWT" method, has now been demon-

strated to be superior to alternative procedures, is based on data that

are easily available in clinical practice, and can be applied throughout

the entire period of growth. Previously, each different prediction method

was applicable to children of a restricted age group. The "RWT'" method
for reliably predicting mature stature will greatly assist the clinical

management of children of deviant stature (short or tali) and children

receiving hormones or other therapeutic substances that can influence the

rates of elongation and maturation of the skeleton. The predictions will
also prove helpful in interpreting growth-related effects of cardiac and

other surgery during childhood, and can assist in the selection of ages

and sites for orthopedic procedures designed to equalize leg lengths.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Growth and Development Branch
Contract and Collaborative Research

Contract Number: NIH - NICHD 73-2069
Contract Title: Immunologic Responses of Normal and Malnourished Infants

to Standard Antigens
Contractor: University of California, Los Angeles, California

Charlotte G. Neumann, M.D., M.P.H. and Richard Stiehm, M.D.
Money Allocated: $9A,700 (FY 1973)

The main objective of the project is to study humoral and cellular immune
responses to standard antigens in normal and malnourished infants, with
special emphasis on identifying changes due to nutritional deficiencies.
The UCLA laboratories has developed methods for immunologic and nutritional
assessment of malnourished populations in Ghana, Africa, which will be pre-
tested on a small sample of North American children. Well nourished controlt
for the malnourished children will be selected on site in Ghana.

Four groups of subjects are studied:

1. Hospitalized Ghanian children with severe malnutrition
2. Ambulatory Ghanian children with moderate malnutrition
3. Age-matched Ghanian children without malnutrition
A. Age-matched U.S.A. children without malnutrition

The testing to be employed consists of:

1. A battery of immunologic testing including studies of deficiencies
in antibody immunity, cellular immunity, granulocyte function, and
opsonic function.

2. Assessment of nutritional status to include clinical nutritional
assessment, anthropometric measurements, and biochemical assessment
of nutrients.

3. Other studies to include routine hematologic studies, thick blood
smears for malaria, stool exam for ova and parasites, and sickle
cell preparations.

During the first contract year, data was obtained on 117 children but analysts
are not yet complete. Information on adequacy of cell-mediated immunity and
immunocompetence in malnourished versus normal children suggests the possi-
bility of impairment, but must await collection of further data from adequatt
age-matched controls. The most Intriguing finding has been the suggestion of

decreased granulocyte bacteriocidal capability in malnourished infants, and
further studies should reveal defects in phagocytosis or killing, whether
intrinsic granulocyte functions or deficiencies in serum opsonins are involved.
This contract will continue for an additional 5 months so as to get definitive
data on the relationship between the nutritive state and the immune response
in man.

EA-20



NICHD Annual Report
July 1, 1973 through June 30; 197A

Growth and Development Branch
Contract and Collaborative Research

Contract Number: NOl 22737
Contract Title: Analysis of Data from an Ecological Study of Infection,

Malnutrition, and Growth of Children in a Guatemalan
Indian Village

Contractor: Pan American Health Organization, Institute for
Nutrition in Central America and Panama
Leonardo J. Mata, D.Sc.

Money Allocated: $18,000 (U.S. -Japan Cooperative Medical Science
Program Funds) FY 1973

The primary objective of this two year contract was the analysis and
publication of the data from a longitudinal study of nutrition, infection
and growth among pregnant and lactating women, Infants, and young children
in a small native village in Guatemala. Throughout the study attempts
were made to interfere only minimally with the natural ecosystem of the
village and family. Approximately 45-50 babies have been born per year
in this village, providing a population in excess of 400 newborns over
the eight year study period (1964-1971). Growth and morbidity data have
been obtained on all children. More detailed studies on neonatal infections,
their nature, and origin have been done on 350 children. Within this latter
group, 45 (representing 50% of those born during 1965-1966) were identified
for intensive study from the prenatal period through the first seven years
of life. Regular data were obtained on these children concerning height,
weight, days of illness, dietary intake and nutritional status, and
infections and colonization of the intestine as indicated by weekly stool
samples. Twelve of these had more intensive work-up of patterns of develop-
ment of indigenous microflora.

During this contract, all of the data from the study have been entered into
the computer at the University of Washington In Seattle and analyses have
been completed. Dr. Mata, who Is on sabbatical at the University of
Washington, is now completing a monograph detailing the characteristics
of the village, methods of investigation, and the extensive conclusions
derived from detailed analysis of the data. It is anticipated that this
monograph will be completed by summer 1974, and that it will be published
in monograph form for the general scientific community. Following
completion of the monograph, the principal investigator will continue
analyses of these data to investigate questions such as birth weight and
child growth as a function of parental height, weaning and child growth
as a function of SES and fertility of mother, Interactions between
colonization with protozoa and the introduction of supplement, and growth
as a function of Increments of 150 and 300 grams in birth weight. This
work is to be completed by spring 1975.
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Growth and Development Branch
Contract and Collaborative Research

NIH-NICHD 71-2088
Non-Human Primate Colony
University of California, Davis, California
Dr. Andrew fiendrickx

Money Allocated: $253,000 (FY 1974)

Contract Number
Contract Title
Contractor

Under this contract, a colony of rhesus monkeys (Macaca mulatta) of known
medical, reproductive clnd geneological history is being developed at the

California Primate Research Center, University of California at Davis.

This colony serves as a resource of research animals of known quality
from a standardized environment for investigators whose research is

funded by the NICHD.

Animals of many stages of development including dated pregnancies, embryonic
and fetal material, neonates of known gestation, mother- infant pairs,

juveniles of known age, as well as certain biopsy material, tissues and

fluids, are being made available to selected investigators, all of whom
must be directly supported by NICHD. Application for animals is competitive
and allocation is determined by an advisory committee which also advises

on colony and contract management. Animals are shipped to recipient
scientists throughout the country; a limited number of investigators can

also be accommodated in visiting scientists' facilities on-site. Funds
from the sale of animals are used to offset the costs of future contract

years. Biological and behavioral data profiles are compiled and incorporatec

into the computerized record of each animal. This information is available
to recipient investigators.

Demand for animals from this resource has reflected the rapidly increasing
use of rhesus monkeys in recent years as an animal model for the human
in biomedical research. Accordingly, a moderate expansion in colony size

is being undertaken during the fourth contract year. New breeding females

will be utilized primarily by investigators in studies requiring closely
timed pregnancies.
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Growth and Development Branch
Contract and Collaborative Research

Contract Number: NOl-HD-A-2816
Contract Title: Instrumentation Design for Electrophysiological Studies
Contractor: Research Institute, St. Joseph Hospital

David B. Coursin, M.D,

Money Allocated: $90,000 (U.S. -Japan Cooperative Medical Science
Program Funds); FY 1974

The Research Institute, St. Joseph Hospital has a contract for the

development of a portable electronic acquisition system that is capable
of presenting a program of multiple sensory stimulation to subjects and
recording their neurophysiological responses on magnetic tape. This
technique will permit electrophysiological studies in the field with
subsequent "off-line" sophisticated computer analysis of the taped data.
This procedure is being developed particularly for use in the study of

the effects of malnutrition on brain growth, development and behavior
in human populations. However, it also will have extensive usefulness
in evaluating neurophysiological consequences of a wide range of central
nervous system disorders. It will be particularly valuable in providing
a means of linking the biomedical with the behavioral aspects of a

subject's evaluation.

The present contract began January 1, 1974, and has been active for four
months. The portable electronic acquisition system is now in the operationaj
prototype stage, capable of producing programmed pattern stimuli and
recording two channels of electrophysiological data along with three event
monitors. The workscope calls for further modification of the electronic
system and expanding it to four channels of data recording. It also
includes provisions for broadening the computer analysis program in

collaboration with Dr. Bernard Saltzberg, at Tulane University, New Orleans.
Finally, a series of simultaneous recordings of electrophysiological data
will be made using the portable system and the regular research laboratory
system at the Research Institute for comparison as to reproducibility,
fidelity, and validation of the functional capability of the portable
system.

At the present time, work is going forward on schedule in all of these

areas. It is anticipated that within a year, decisions can be made
regarding the possible wider application of the system through a group

of collaborating nutrition research centers in various parts of the world.
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Growth and Development Branch
Contract and Collaborative Research

Contract Number:

Contract Title:

Contractor:

Money Allocated:

NOl-HD-4-2859
Interactions between Malnutrition and Infection:

Antibacterial Defenses in tlie Newborn and Responses
to Measles Virus in Malnourished Children.
Pan American Health Organization, Institute of

Nutrition for Central America and Panama
Leonardo J. Mata, D.Sc, Michael Katz, M.D., and

Gerald T. Keusch, M.D.

$101,655 (U.S. -Japan Cooperative Medical Science
Program Funds) , FY 1974

The two concurrent studies to be conducted under this new contract represent
extensions of the long-term investigations carried out by Dr. Mata on the

ecology of infection, malnutrition and growth of children in a Guatemalan
Indian village. Samples and the data base supporting both studies will be

provided by Dr. Mata's ongoing project.

In Project 1 (Dr. Keusch), the antibacterial defenses of the newborn will
be evaluated by (a) assessing phagocytosis-associated metabolic activity
of cord blood neutrophils, (b) measuring opsonic antibodies of cord sera,

and (c) determining intracellular bactericidal activity of cord blood
neutrophils

.

In Project 2 (Dr. Katz), the ability of malnourished cliildren to elicit
and maintain appropriate humoral antibody response to measles vaccine and
natural measles infection will be determined. An attempt will also be

made to isolate wild measles virus (es) from this population as a means of

considering relative agent/host factors responsible for the severity of

measles in Guatemalan children.
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Perinatal Biology and Infant Mortality Branch

The objective of the Perinatal Biology and Infant Mortality Branch is the

promotion of a coordinated program of research and training which will

enhance understanding and development of knowledge as related to pregnancy anc

maternal health, embryonic development, fetal growth, and infant well being

through the first year of life. Efforts are also directed toward reducing

this country's infant mortality rate, ameliorating infant morbidity, and

narrowing the gap between the identification of new knowledge and its incorp-.

oration into the delivery of health care.

Program goals recognize the interrelationships of specific health and develop-

mental problems encompassed in the prenatal, perinatal, and infant periods of

life, and the effects that these events may have upon subsequent development

and well being of the child. Particularly relevant are those morbidity- and

mortality- related maternal health problems which effect fetal and infant healt i

status, problems with which the newly bom infant must cope in his adaptation

to extrauterine life and subsequent survival and well being, and events

occurring during the period of hospitalization following birth which can

influence the subsequent behavior and development of the baby.

The Branch supports research and training concerned with various aspects of

the physiology of pregnancy, disorders of pregnancy, placental function,

immunologic phenomena, developmental biology, biochemical processes of embryonic

and fetal growth, biophysical and biochemical antenatal and intrapartum

diagnostic procedures, the process of labor and delivery, and genetic, pharma-

cologic, tojcic, and infectious processes and influences which can effect the

mother and fetus. Primary attention in the area of infant survival and well

being emphasizes respiratory function, metabolic processes, thermal regulation,

immunology and blood dyscrasias, infectious diseases, congenital malformations,

and the sudden infant death syndrome.

Two major priority areas have been identified by the PBIM staff as a means of

highlighting emphasis areas and guiding future program development. The first

of these is to eradicate those maternal, fetal, and infant health problems which

result in the highest incidence of infant morbidity and mortality. Chief amonj

these problems are low birth weight, the sudden infant death syndrome, process

of birth and extrauterine adaptation, abnormal fetal development, and compli-

cations of pregnancy.

The second major priority area is the- identification of psychosocial factors ia

pregnancy and delivery which affect the fetus and outcome of pregnancy and con-

tribute to infant morbidity and mortality. The emphasis in this priority area

is on maternal stress, fears and conflicts and their influence on physiologica,

functioning, postpartum maternal behavior, and maternal- infant relationships.
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The Perinatal Biology and Infant Mortality Branch is organized into four

broad program areas: Pregnancy and Maternal Health, Developmental Biology,

Fetal Health and Development, and Ii\fant Survival and Well Being. These
program areas are under the supervision of two health scientist administrators

and a pediatric medical officer who are responsible for the administration of

research grants, training grants, career awards, fellowships, and contracts

in each program area. i

The Branch is responsible for the supervision and administration of approxi-

mately 21 percent of the Institute's extramural holdings, totalling about 322

grants and contracts and amounting to over 16.5 million dollars. The total

program holdings, according to program sections, are shown in Table I.

Api^roxlmately 8 percent of the grant holdings are concerned with training

support. Eighteen of the training programs provide basic science research

training in the field of developmental biology, two of which are closely

allied to clinical departments and one is in a school of veterinary medicine.

The remaining five programs are associated with clinical medicine and are

conducted within departments of obstetrics and pediatrics. A serious gap

continues in the PBIM training program in relation to the preparation of

research neonatologists.

Areas of scientific responsibility and interest for each of the four program

areas are highlighted in the following paragraphs; selected scientific

accomplishments are included.

Pregnancy and Maternal Health

The Pregnancy and Maternal Health Section continues to support studies per-

taining to normal and abnormal physiologic factors which influence the

gravida state during the antepartum, intrapartum, and puerperium periods, c

Information is sought about the role of the cardiovascular system, respira-

tory system, endocrine glands, and genitourinary tract in pregnancy and their

contribution and/or involvement in abnormal conditions during pregnancy.

These include such conditions as toxemia, diabetes, hypertension, malnutri-

tion, isoimmunization, viral and bacterial infections, blood dyscrasias,

anemia and other hemorrhagic phenomena associated with pregnancy. The program

is also concerned with placental function, factors involving the maintenance

of pregnancy, the initiation of labor, the impact of common pollutants, drugs,

and anesthetics on the mother and intrauterine conditions; and the psycho-

social dynamics of pregnancy.

Scientific accomplishments achieved as a result of NICHD grant support are

highlighted in the following paragraphs.

i

The effect of hormonal changes from estrogen to progesterone dominance on

the contractile response of mammalian uterine muscle is an area of consid-

erable interest. Dr. N. J. Naftalin and his research team at the Harvard

Medical School studied the changes occurring in the isometric myogram of

rat uterine strips obtained during the natural estrous cycle and pregnancy.
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These Investigators demonstrated that a continuous estrogen influence is

present in varying degrees thifoughout the reproductive life of the female
mammal. Progesterone is present above a critical concentration. The major
differences In the isometric myograms of the rates studied were the longer
contractions and relaxation times of the estrogen-dominated muscles compared
to those under progesterone influence. It has been found that as the onset of
labor approaches, the progesterone block weakens and the pattern of myometri-
cal activity alters towards that of estrogen domination. The longer contrac-
tion and relaxation times of the estrogen dominated muscle, together with the
increased contractile potential of the pregnant muscles combine to provide
the necessary cervix-dilating force required for efficient labor.

The origin of X-cells in human placental septa and basal plate has been
questioned by numerous investigators. Several investigators believed that
these mononuclear basophilic elements are maternal derivation.
Dr. J. E. Waidman, and associates of the University of Illinois examined by
quinacrine fluorescence of the Y-chromosome and presented chromosomal
evidence of such cells to be trophoblastic and fetal origin. Y-body fluoj-es-
cence in cells within placental septa and in the basal plate is observed in
all male placentas examined. The frequency of Y-bodies in areas subsequently
shown to be composed chiefly of X-cells occur in definitely trophoblastic
areas. It was, therefore, concluded that most, if not all, placental X-cells
are of fetal or trophoblastic origin.

Colonization with both Mycoplasma homines and with various strains of
T-mycoplasmas was reported to be more prevalent among black than among white
women and more prevalent cimong women who had never been married than those
who had been married. Drs. J. S. Lin and E. H. Kass of Harvard Medical School
developed a complement dependent mycoplasmacidal test for serotyping human
genital T-mycoplasmas. These investigators indicated that T-mycoplasma
isolated from the human genital tract are not serologically homogeneous.
Sexual activity has been shown to be one of the important determinants of
colonization with genital mycoplasmas. It is likely that several serotypes
would be present in one individual. These investigators pointed out the need
for caution in the epidemiological analysis of the distribution of genital
mycoplasmas until the problem of heterogeneity has been studied.

It is widely believed that a hormonal stimulus is involved in the cause of the
onset of labor and uterine contractions at/before term. Dr. M. E. Carsten of
the University of California in Los Angeles demonstrated that the stimulus
act on the contractile element of the uterus- the myometrium - through
mobilization of intracellular calcium. In her studies, she isolated a sub-
cellular tissue fraction from pregnant uteri. This fraction bound calcium in
the presence of adenosine triphosphate (ATP) splitting ATP in the process.
The preparations have been characterized morphologically and chemically by
this investigator. The activity 'appears to be similar to ATP-dependent
calcium-binding activity in sacroplasmic reticulum isolated from striated
muscles. The smooth muscle stimulator, prostaglandin ££, inhibited ATP-
dependent calcium binding and enhanced calcium release. It iS' suggested
therefore that prostaglandins stimulate uterine contractility through trans-
port of calcium.
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Developmental Biology

The Developmental Biology section encourages strategic approaches to prenatal
and nednatal health problems through support of fundamental research con-
cerned with developmental events. Problems at organ, cell and molecular
levels relating to low birth weight, prematurity, susceptibility to infant
death and congenital malformations in the human infant are being pursued.
Emphasis is on development at increasing levels of complexity in animal
systems. Major areas of research include morphogenesis, pattern formation,
developmental immunology, the genome in development, the organization of the
cell, developmental endocrinology, and environmental impact on development.
Investigators address fundamental questions to provide a broad research base
for increased clinical acumen. Attention is directed both to investigations
with mammals and to other model systems which afford distinct advantages for
the study of development from conception through embryogenesis and into the
first year of life.

Scientific accomplishments by investigators whose research is supported by
the Developmental Biology program area follow.

Knowledge of the serum folate concentration during pregnancy is helpful in
order to determine the etiology of an anemia. Current microbiologic assays
for measuring serum folate concentrations, however, are time consuming and
may be altered by antimicrobial and antineoplastic agents present in a blood
sample. Dr. J. Caston of Case Western Reserve University recently described
a direct competitive binding assay using tritiated pteromylomonoglutamate,
an unlabeled folic acid derivative, and a folate binder extracted from hog
kidney. The binder, appears to bind the folic acid more tightly than previous
compounds extracted from milk. The present assay is highly sensitive, rapid
and, unlike microbiologic assays, is unaffected by antimicrobials and antineo-
plastic agents.

Although polypeptide chain termination is studied thoroughly in bacteria,
only fragmentary evidence is available for the mechanism of the release of a
complete protein in eukaryotic organisms including man. Dr. Joseph Ilan of
Case Western Reserve University reports the isolation of a peSfypeptide release-
factor from the insect Tenebrio molitor . A cell-free, protein synthesizing
system capable of polypeptide synthesis, but not capable of polypeptide
release, was used. This system synthesizes predominantly one defined protein,
namely cuticular protein. The released product was further characterized by
chromatography. Information oti the regulation of protein synthesis contributes
to understanding of aberrant development in the human embryo.

Arylsulfatase is present in different forms in mammalian tissues. In man, a
generalized deficiency of the enzyme is found in patients with metachromatic
leukodystrophy, a progressive hereditary degenerative disease of the nervous
system. The infantile type of disease is the most common form. Motor
disturbance first appears between the first and second years of life and is
followed by a gradual progression and degeneration. In the tissues of these
patients, accumulation of undegraded products leads to degeneration of myelin.

EB-5



Dr. Ronald G. Davidson and co-workers at the Children's Hospital of
Buffalo have obtained, for the first time, visualization of the relatively
low amount of arylsulfatase activity found in leukocytes, cultured skin
fibroblasts and amniotic fluid cells. The high degree of sensitivity of
the method; permits the diagnosis of the enzyme deficiency prenatally. High-
risk pregnancy can be monitored by the study of extracts of cultured
amniotic fluid cells.

Fetal Health and Development

This program area is concerned with basic problems related to normal and
abnormal development at tissue and organ levels. Research support continues
to focus on areas pertaining to normal embryonic development and to specific
environmental hazards or events ofapathophysiologic nature detrimental to
the growth of the fetus. Attention is given to nutritional, metabolic and
other physiological sequences, immunologic factors, and pharmacological
interrelationships between the mother and the developing fetus. Basic
genetic, biophysical, and biochemical investigations are considered imperative
not only, as a basis for assessing the fetal state, but also for meaningful
antenatal diagnosis. As the placenta is the vital link between the mother
and the fetus, investigations on the functional role of the placenta,
particularly on feto-placental hemodynamics, feto-maternal gas exchange,
and placental transfer of nutrients and d'*ugs contime to be areas of interest.
Selective research accomplishments for the past fiscal year are highlighted
in the following paragraphs.

The normal fetal growth and development depends on adequate supply of oxygen.
Many factors are important to the delivery of oxygen to the mitochondria of
fetal tissue cells where oxygen is utilized. Drs. L. D. Longo, B. J. Koos,
and G. G. Power of the Loma Linda University found that tlie amount of
respiratoTy pigment, myoglobin, is a medium which facilitates the diffusion
of oxygen and also serves as oxygen reservoir in the fetal muscle. They
found that myoglobin concentration is about 50 percent of adult values in
fetal heart, 20 percent in diaphragm, but is less than 1 percent in skeletal
muscles, this probably reflects the relative activities of these muscles
in utero. Evidence obtained so far indicates that myoglobin can as a
short-term oxygen storage in the mitochondria of the fetal heart, and probabl
facilitates about 50 percent of oxygen diffusion in fetal cardiac muscle.
Nevertheless these investigators believe, however, that myoglobin is probably
not a significant factor in oxygenation of fetal muscle despite a relatively
low fetal arterial oxygen tension.

Interrelationship between nutritional and genetic factors during pregnancy and

their role in development of the offspring have been an area of high research

priority. Dr. L. S^ Hurley of the University of California demonstrated that

dietary deficiencies of manganese can affect the genetic constitution of the

animals studied. Normal development of otolith occurs when the diet contains
45 ppm manganese, the normal control level, bit the response to low levels of

V
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manganese in the diet varied considerably. The ability to store or release
manganese for its utilization in pregnancy is thought to be under the
control of specific genes. Observation of increased liter size with
improved otolith development indicated that manganese deficiency produced
metabolic effects other than shown by defective otoliths. These
investigators pointed out that their findings suggest that at low or
borderline levels of dietary intake of essential nutrients the responses
of individuals may vary greatly depending in part on their genetic
background.

Chromosomal studies relative to myeloproliferative disorders, blood
disorders, and other diseases are receiving increased attention by many
investigators as a basic approach for disease detection. Drs. D. H. Wurster-
Hill, G. G. Cornwell, and 0. R. Mclntyre of Dartmouth Medical School
made a careful chromosomal examination in one family. The results of
this study revealed that four out of five siblings had chromosomal
aberrations both in the myeloid and lymphoid cells. Karyotype shows
frequently occurring cell aneuploidy and certain missing components.
Trisomic cells from blood have additional chromosomes that occur in C group
and other salient characteristics such as translocation of the long arms
or without normal bands. Two of the siblings have had occupational exposure
to organic solvents. Genetic predisposition to malignancy, chromosomal
instability are possibly effected by environmental stresses.

It is known that neurological defects and mental retardation are prominent
among children with D, (13-15) trisomy (mosaicism) in whom only a

fraction of their cell population carries the chromsomal defect. Dr. M. Marin

Padilla of Dartmouth Medical School made a detailed study of the fibrillar-
neuronal organization of the cerebral motor cortex (area 4) of a newborn
girl with (13-15) trisomy (Patau syndrome). A variety of structural
abnormalities considered to be sufficient to explain, and possibly
capable of causing some degree of cortical dysfunction, were uncovered
in the motor cortex of this infant. A generalized hypocel lularity was

also found in the motor cortex in addition to a reduction in the number of

neurons and glial cells. The possibility that the primordial cortical

plate in this chromosomal defect may be primarily hypocelluler was

suggested.

Newborn calves receive all of their passive immunity through the colostrum.

Calf fetus without such passive immunity is often subjected to many

congenital infections that may lead to malformations and/or abortion.

Dr. J. W. Kendrick of the University of California studied blood serums
collected from bovine fetuses and newborn calves before they were given

colostrum and also postcolostral calves. The values for immunoglobins G

and M (IgG and IgM) were compared with the serum values for fetuses and pre-

colostral calves with experimentally induced and naturally occurring congenital

infection including those produced by chlamydia. Vibrio fetus , Coxiella burnet ii,

Anaplasma marginale , blue tongue virus, BVD and EBA. Specific antibodies
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appeared in the calves infected with C burnetii ^ BVD, V fetus, blue tongue

virus and chlamydia. Collection of serum samples from precolostral calves
possibly having a congenital infection, utilization of the single radial
immunodiffusion test, and specific serologic tests may provide a means of ^
diagnosing intrauterine infections.

Infant Survival and Well Being

This program area is concerned with the postnatal period from birth to one
year of age. Problems of low birth weight, the major single factor contribut:ng
to the high infant death rate in the United States, are emphasized. So also
is the prevention of deaths that occur soon after birth in newborns in associa-
tion with faulty adaptation to the extrauterine environment.

Basic and clinical studies of the etiology, pathophysiology, therapy and
follow-up of conditions and syndromes such as asphyxia, respiratory distress,
hypoglycemia, hyperbilirubinemia, anemia, erythroblastosis fetalis are supported.
Equally important are the physiological, biochemical and behavioral aspects of
extrauterine adaptation including respiratory, cardiovascular, thermod>Tiamic,
hematalogic and metabolic changes associated with the crucial adjustments of
the newborn at birth. Influences of maternal and environmental conditions
and treatments affecting neonatal adaption are studied to determine optimal
nutritional, environmental, and metabolic requirements for both normal and
high risk infants.

Of major interest are investigations on the effects of events and therapies
during the early days of life on adaptation and subsequent development,
particularly as they involve the high risk newborn and relate to such conditions
as respiratory distress syndrome, acidosis, hypoglycemia, hyperbilirubinemia,
phototherapy, and newborn infections. Research on etiology, pathophysiology,
and management of congenital malformations during the newborn period is an
important part of this program area. Findings resulting from grants supported
through this section are highlighted in the following paragraphs.

Maternal and fetal infection during pregnancy is a major cause of fetal loss
and morbidity. Asymptomatic maternal infections may cause severe and
permanent fetal damage. Some infections occurring at different stages of
gestation cause specific fetal and neonatal disease processes. Dr. Charles
A. Alford of the University of Alabama has continued studies on women with
chronic intrauterine infections and has followed their infants in longitudinal
development. Progress has been made in defining the significance of maternal
seroconversion to various viral infections during pregnancy. The role of
cervical infection with herpes virus and subsequent transmission to the
neonate has demonstrated differences in herpetic strain virulence. Other
studies have been directed at cytomegalovirus infection and its detection
and treatment in the asymptomatic gravid female and her infant. Dr. Richard
Stiehm of the University of California in Los Angeles has continued to study
deficiences of phagocytic and opsonic function in the blood of newborn
infants. Of significance has been their observations that alpha -1- fetoprotein
IgG, and albumin can serve as a useful index of gestational age in the
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human infant. Dr. Bascom Anthony of Harbor General Hospital in Torrance, Call "or

-

nia has initiated studies to test various mechanisms of recognizing and treating
the group B streptococci. This group of organisms has recently emerged as the
most frequer.t causative agi;nt of fatal neonatal spesis and neonatal meningitis.

Pulmonai'y maturation and the synthesis of dipalmatidyl lecithin by the fetal
and neonatal lung continues to merit considerable scientific inquiry.
Dr. George Brumley of Duke University in Durham, North Carolina has continued
studies to elucidate the pathways of lecithin synthesis and the relationship
of intrauterine asphyxia to neonatal pulmonary development. Dr. Peter Auld of
Cornell University in New York City has concentrated efforts on the functional
physiology of the immature lung and how the functional integrity of the lung
changes with development during the respiratory distress syndrome and with
variations in the composition of pulmonary surfactant.

At the University of Minnesota, Dr. John W. Reynolds has been investigating
postnatal adrenal cortical function in premature infants with respiratory
distress syndrome of varying degrees of severity. By measuring serum Cortisol
levels in these infants. Dr. Reynolds, has not observed associated postnatal
adrenal hyposecretion in infants with fatal hyaline membrane disease. His
data questions the mechanism cited by recent findings of acceleration of

pulmonary maturation after antenatal maternal administration of steroids.

As the newborn infant adapts to his new and changing environment, his

ability to maintain a normal blood pH is constantly challenged. Of value
to clinicians in the recognition and treatment of disturbances of acid-base
equilibrium are the investigations being done by Dr. R. W. Winters at

Columbia University. His studies included quantitation of acid-base displace-
ment in small premature infants and infants with chronic diarrhea. By a

detailed evaluation of computer-processed data, these researchers have
established confidence bands for metabolic acidosis, chronic respiratory
acidosis, and metabolic alkalosis. These standards are useful to the clinician
in determining the acid-base status of the sick newborn. Dr. Winters has also

anbarked upon a large comparative study on the metabolic effects of systematic

variation in protein intake in newborn infants receiving total parenteral

nutrition. Nitrogen and fatty acid balance will also be closely studied.

The usefulness of plasma and urine RNase in infants receiving total parenteral

nutrition is being assessed as an adequate indicator of nutritional adequacy
in human neonates and growing infants.

Sudden Infant Death Syndrome

During the past year, the Perinatal Biology and Infant Mortality Branch has
continued its efforts to expand the Institute's sudden infant death syndrome
program. This syndrome, also referred to as crib death, is a worldwide public

'

health problem. It is the leading cause of death in infants between the ages
of one month and one year. The incidence rate is between 2.0 and 5.0 per 1,000
live births, accounting for the deaths of 7,500 to 10,000 apparently healthy
infants each year.. Victims are predominantly between the ages of one and six
months; they die suddenly, quietly, and unexpectedly in their cribs. In the
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majority of cases, the baby is apparently in good health. He does not have a

cold or infection and takes his feeding without difficulty. The infant is

then placed in his crib for a nap or for the night;, several hours >later, he is

found dead. At autopsy no significant cause of death can be found.

The Institute's sudden infant death syndrome program continues to be a broadly
based operation of research to further increase our understanding of
underlying mechanisms of the syndrome, to discover its probable cause(s),

to identify infants at risk of becoming its victims, to explore preventive
approaches, to inform the scientific and lay communities about the sudden
infant death syndrome, and to stimulate scientists to direct their investi-
gative efforts toward finding the solution to this complex biomedical
problem. Other objectives of the SIDS program include developing guidelines

for use by coroners, medical examiners, and pathologists in handling these
cases, support for interdisciplinary conferences and workshops concerned
with J:he sudden infant death syndrome, and the preparation and distribution
of scientific and public information documents.

The Institute's seven emphasis areas for SIDS research continue to receive
major emphasis. These include:

1. Developmental neurophysiology as it may relate to the sudden infant
death syndrome, with particular emphasis on abnormal sleep patterns
as associated with autonomic disturbance which may interfere with
vital functions.

, ; :

,

2. Respiratory-cardiovascular responses to stimuli, such as hypercapnia
and hypoxia, and unusual vagal effects in relation to susceptibility
to the sudden infant death syndrome. :

' ; ;'.

3. Problems related to the developmental aspects of heat production,
thermal regulation and relevant ambient conditions which may be
associated with the sudden infant death syndrome.

i

4. Abnormal perinatal development of immune response mechanisms, with
emphasis on the relationship of deficits in immunologic competence
as a predisposing factor in the occurrence of the sudden infant
death syndrome;

5. Psychological stresses experienced by parents, other relatives, and
the community in association with the occurrence of a sudden and
unexpected infant death.

6. Epidemiology of the sudden infant death syndrome.

7. Anatomic pathology of the sudden infant death syndrome.

During FY 74, the Branch sponsored three research planning workshops and
conferences relevant to these seven priority areas. These included:
Recognition of Infants at Risk: An Approach to Prevention; Development of
Upper Respiratory Form and Function; and Post Mortem Evaluation for
Investigative Efforts.
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Each of these workshops brought together groups of scientists knowledgeable
in the specific areas of the subject matter to be dicusssed, but not
necessarily familiar with the phenomenon of the sudden infant death syndrome.
The purpose of these workshops was to consider the problem of crib death,
to identify new approaches to investigating the syndrome, as related to the
specific emphasis area and to highlight specific research questions in need
of in-depth study. A summary report for each workshop is being preparecl
for publication.

The results of the SIDS research planning workshops are being usfed as a base
for expansion of the Institute's SIDS research grant and contract program.
During FY 74 significant new leads have emerged from these workshops and
NICHD supported research pertaining to SIDS. For example,

1. SIDS IS RELATED TO SLEEP DEPRIVATION

Dr. Dennis McGinty, Department of Psychology, University of
California School of Medicine in Los Angeles, has studied the
relationship of apnea to sleep patterns in kittens. It was observed
that spontaneous apneic periods occurred during both slow wave sleep
(SWS) and rapid eye movement sleep (REM) states. These episodes of
apnea were usually, but not always, associated with arousal.. Arousal
during apnea was less frequent during REM and following sleep
deprivation. Furthermore, the frequency of apnea was greatly
increased followed sleep deprivation. Moreover, spontaneous laryngeal
spasms occurring during REM sleep were also observed. These
obsewat ions are significant because a prolonged apneic period occur-
ring at a time when arousal mechanisms are suppressed could lea'd

to anoxia and central nervous system depression. Such depression
could result in sudden death without pathologic findings. It is

possible also that a phasic laryngeal spasm occurring at a time when
arousal mechanisms are depressed could precipitate irreversible
respiratory failure.

2. SIDS IS CHARACTERIZED BY CHRONIC SLEEP RELATED HYPOXIC EPISODES

Dr. Richard Naeye, Department of Pathology, Hershey Medical Center,
Pennsylvania State University has demonstrated hypertrophy and
hyperplasia of smooth muscle fibers in small pulmonary arteries
of SIDS babies. The findings suggest that these infants suffered
chronic alveolar hypoxia since such hypoxia is associated with
increased pulmonary vascular smooth muscle mass.

3. SIDS IS RELATED TO IMMATURITY OF THE NERVOUS MECHANISM CONTROLLING
HEART FUNCTION

Dr. Edward Hon, Department of Obstetrics, University of Southern
California, has . for the first time recorded detailed biophysical
and biochemical measurements in a human fetus and newborn that subse-

quently was a victim of SIDS. This SIDS victim showed a.bldod pH of 7.1 at
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birth (normal pH - 7.35 - 7.40) and 7.16 after eight minutes of life..

His fetal heart rate (FHR) tracing, at 37 weeks gestation resembled,
at times, the FHR of an infant at 28 weeks gestation. There may be
a relationship between susceptibility to SIDS and evidence of
immaturity in the autonomic mechanisms controlling fetal heart
function; a tendency toward acidosis in the intrapartum and immediate

,

post partura period; and greater than usual variation in systolic
time intervals (electrical-mechanical relationship) in the newborn
period. It may be that immaturity of the nervous mechanism controlling
the heart function dan be identified in the fetal heart rate during
the process of labor.

4. APNEA IS A DEVELOPMENTAL PHENOMENON AND SIDS IS RELATED TO HEART
RATE CHANGE INDUCED BY SLEEP APNEA

Dr. Alfred Steinschneider, Department of Pediatrics, Upstate
University of New York at Syracuse, will test his hypothesis by
studying the frequency of apnea, the interrelationship between apnea
and cardiac rate, and the influence of state of sleep on the incidence
of apnea in infants weighing less than 2,500 grams at birth.

5. SIDS MAY BE ASSOCIATED WITH PULMONARY VASCULAR OBSTRUCTION DUE TO
HEMAGGLUTINATION, AND HEMADSORPTION

Dr. James Mason, Department of Pathology, University of Tennessee
will test this hypothesis by performing viral cultures on autopsied
SIDS victims, as well as immunofluorescent and electron microscope
studies in viral localization. Determination of p02 concentrations

;

in the left ventricular blood from these victims will permit this
investigator to determine whether the babies died primarily from
respiratory failure. Individuals with pulmonary death tend to have
a low p02 in the left ventricular cavity for many hours after death
while patientswho die from nonrespiratory causes have higher p02
levels in the left ventricle.

;

6. SIDS RESULTS FROM APNEA SECONDARY TO AN INADEQUATE RESPONSE TO SUDDEN
RESPIRATORY LOADS

Dr. Heather M. Bryan, Hospital for Sick Children, Toronto, Canada,
hypothesizes that respiratory load compensating mechanisms are under-
developed in infancy and that this contributes to the occurrence of
SIDS. Adults are able to respond to increased respiratory loads by
increases in tidal volume because the effective elastance of their
respiratory system is far greater than the passive elastance of the
same system. This response, in turn, affords ventilatory stability.
Conversely, because the passive elastance of the respiratory system
is reduced in infants, their "effective elastance" and ventilatory
stability also may be reduced. Moreover, since the Hering-Breuer
reflex is more active in infants than adults, respiratory loading
resulting in decreasing tidal volume might also increase Inspiratory
duration and decrease frequency in infants.
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''• SIPS MAY BE RliLATElJ TQADUl.T LIKIi AI'NliA .SYNDUOMI'.S

'
liecc m;itte.j;- to be .dicusss

Or. Williuin Dement at Stanford University is studying tUe roljitlonsh p
between infants who have "stopped breathing" and the occurrence of
sudden infant death syndrome. This study seeks to identify a possible
relationship between respiratory abnormalities and sleep. Respiratoz-y
abnonmalities such as obstructive and diaphragmatic apnea will be
studied. The respiratory abnormalities will be correlated with
secondary cardiac changes and measurements by oxymetry of oxygen
saturation in the blood. A second component of this investigator's
study seeks to define a population "at risk" for sudden infant
death or sleep apnea by studying families in which SIDS has occurred
and in families in which sleep apnea syndrome has been studied.

8. SIDS RESULTS FROM DEPRESSION OF CHEMOSENSITIVE REFLEXES DURING SLEEP

Dr. Alfred Krauss of Cornell Medical Center is studying respiratory
chemosensitivity during sleep in infancy. By testing responses to
various levels of carbon dioxide while monitoring minute volume
ventilation during sleep and in the awake state, Dr. Krauss seeks
to identify whether depression of chemosensitivity takes place
during sleep in infancy.

9. SIDS IS RELATED TO MALFUNCTIONING AUTONOMIC REFLEXES

Dr. Peter Katona of Case Western Reserve University seeks to
demonstrate a link between the sudden infant death syndrcmie and
malfunctioning autonomic reflexes. In this study. Dr. Katona is

characterizing normal development of autonomic reflexes by serial
studies of infants to test the hypothesis that autonomic reflexes
undergo a period of hypersensitivity or instability during the
period of development (2-4 months) when SIDS^^ occurs most frequently.

10. SLEEP MATURATION AND SIDS

Dr. Robert Mellins of Columbia University Babies Hospital is also
assessing the effect of maturation and sleep on control of respiration
in full term and premature infants in a longitudinal follow-up.
Patients are also tested for their ventilatory response to inhaled
carbon dioxide while sleeping and awake.

The Institute has provided support to the Division of Laryngology and Otology
,

of the Johns Hopkins University, School of Medicine to explore crying patterns '

of an infant dying of sudden infant death syndrome as compared to non-SIDS
infants. The Institute has also supported the reporting of state-behavior
analysis of another infant who died of SIDS.

The branch has also prepared and announced two Requests for Proposals:

1. Evaluation and follow-up of selected respiratory, cardiac and
neurophysiologic parameters in infants who are reported to "have
stopped breathing."
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2. Development of the structure and function of the upper respiratory

tract.

Knowledge obtained from these studies will be of vital importance in under-

standing basic physiological mechanisms involved in SIDS, as well as, more

completely understanding the morphological development of the nose, mouth,

pharynx, and larynx in the human newborn.

Congressional hearings on the sudden infant death syndrome were held on

August 2, 1973 for HR 9585 and September 22, 1974 for S. 1745. Program

staff prepared testimony and served as support staff at the hearings. On

April 22, 1974, President Nixon signed the Sudden Infant Death Syndrome
Act of 1974 (P.L. 93-270). This Act:

o fixes by statute the responsibility of the National Institute of

Child Health and Human Development (NICHD) for the conduct of SIDS

research;

o requires the Secretary to carry out a program to develop public infor-

mation and professional educational materials relating to sudden

infant death syndrome (SIDS);

o authorizes the Secretary to make grants and enter into contracts

for projects to collect, analyze, and furnish information as to the

causes of SIDS and to provide information and counseling to families
affected by SIDS; and authorizes for those grants and contracts
appropriations of $2 million, $3 million, and $4 million for fiscal

years 1975, 1976 and 1977 respectively^

o requires various reports to the Congress or its Committees as to SIDS
research and projects and on internal budgetary requests.

In October 1973, the PBIM convened a meeting of representatives of DHEW pro-
grams involved in SIDS related activities in order to enhance communication
between the programs as to the extent of the Federal effort in SIDS. In January
1974, at the request of Assistant Secretary Edwards, this group formed the nucleus
of the DHEW Interagency Panel on SIDS. The panel has representation from the

Assistant Secretary's office; National Institute of Child Health and Human
Development; National Institute of Neurological Diseases and Stroke; National
Center for Health Statistics; National Institute of Mental Health; and Matemei
Child Health Program-Bureau of Community Health Services. Its purpose is to

coordinate Federal activities in SIDS and foster communication between the
groups. The PBIM Program Director, Dr. Hasselmeyer, and the Assistant Director,
Biological Sciences, OPPE, NICHD, Mr. Hunter, serve as co-chairpersons. Three
meetings have been held between January and June 1974.

Program staff have continued to work with the National Center for Health
Statistics for the inclusion of a specific category for sudden infant death
syndrome in the ninth edition of the International Classification of Diseases.
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During FY 74 the program has sponsored a lecture series entitled "New Res6arcR
Perspectives in SIDS-1974" which brings to the professional and lay comniuritie^i
new research advances by NIH supported investigators. There have been two
lectures in the Bethesda area. Dr. Alfred Steinschneider of Syracuse Universi:y
presented the first lecture on "Recognition of Infants at Risk for SIDS" on
February 19, 1974, and Dr. Richard Naeye or M.S. Hershey Medical Center,
Pennsylvania State University spoke on "Hypoventilation: A Possible Cause of
SIDS" on April 5, 1974. Additional lectures are planned for the NIH campus,
as well as at sites aross the nation.

Program staff has sought to collect and update existing bibliographies on SIDS
and other relevant aspects with the National Library of Medicine. Two bibli-
ographies are in press regarding "Parental Response to Infant Death," and
"Respiratory Control Development." In addition program staff have prepared
several articles for professional journals regarding research developments in
SIDS.

Program staff have participated in many formal discussions, seminars, and
symposia regarding SIDS program activities. Lectures and formal presentations
have been made by staff to physicians, medical students, nurses, and parent
organizations. Dr. Hasselmeyer and Mr. Hunter gave the keynote address at
the National Foundation for Sudden Infant Death Fourth Annual Meeting of
Chapter Presidents. They also conducted grand rounds on SIDS at the
Children's Hospital in Honolulu- Dr. Hasselmeyer addressed the PHS Commissioned
Officers Association Annual Meeting and will keynote the 1974 International
Conference on Causes of Sudden Death in Infancy being held in May in Toronto,
Canada. Dr. Hasselmeyer was the guest speaker at the Howard County, Maryland
Chapter and the Bowie, Maryland Chapter of the Guild for Infant Survival and
the Bowie Nurse's Association. Dr. Merritt, PBIM Pediatric Medical Officer
spoke before the Kansas Medical Society in Wichita on new research developments
in SIDS, and addressed the Wichita Chapter of the National Foundation for Suddan
Infant Death. He also served as a panel member on a SIDS program sponsored
by the District of Columbia's Human Resources Maternal and Child Health Agency.
He discussed the Federal effort in the sudden infant death syndrome.

Conferences

In addition to the previously. mentioned SIDS conferences and workshops, the
program sponsored an interdisciplinary conference in April 1974 entitled
Phototherapy for Hyperbilirubinemia: Long Term Implications . At this conferen:;e

the state of the art, possible detrimental and long-term developmental effects
of phototherapy and research needs were emphasized. In addition, possible
detrimental sequelae were sought in data from long-term clinical experience.
Physical science approaches to dosimetry were also explored.

An interdisciplinary conference entitled Perinatal Intensive Care will be

held in June 1974. Obstetricians, neonatologists, nurses, and engineers will
consider new approaches to investigative work in light of the current state
of knowledge concerning the impact of intensive care upon infant survival and
well being.
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The previously mentioned SIDS conference concerned with development oT the
upper respiratory structure and function was a direct outgrowth of the SIDS
planning workshops on cardiorespiratory phenomena. It was co-sponsored by the
National Institute of Child Health anc Human Development, the National Institute
of Dental Research, and the John F. Fogarty International Center.

the National Institute of Child Health and Human Development and the National
Heart and Lung Institute are both interested in lung maturation, neonatal
respiratory adaptation, and neonatal respiratory distress syndrome. Recent
reports in the literature indicate that lung maturation may be enhanced by
the administration of cortico -steroids to the pregnant woman in the last
weeks of pregnancy. If this is so, it might be possible to induce lung matur-
ation in fetuses where premature birth is threatened, and concurrently prevent
the development of RDS and related mortality. In conjunction with this common
interest, the NICHD and NHLI co-sponsored a workshop on Possible Pharmacological
Mechanisms for Enhancement of Lung Maturation for Prevention or Treatment of
Neonatal Respiratory Distress. A report of the workshop is being prepared.

The Branch also provided partial support for the Perinatal Research Society's
annual interdisciplinary conference.

Publications
' "

The program staff prepared for presentation to the National Advisory Child
Health and Human Development Council on November 26, 1973 a document entitled
Perinatal Biology and Infant Mortality Program: Objectives and Priorities.

The following publications have also been published in this fiscal year:

Longo, L. D. and Bartels, H., Respiratory Gas Exchange and Blood Flow in the
Placenta . DHEW Publication No. (NIH) 73-361, 1973. pp. 570.

'

Shepard, T. H., Catalog of Teratogenic Agents . Baltimore: The Johns
Hopkins University Press, 1973. pp. 221.

Kretchmer, N. and Hasselmeyer, E. C, Horizons in Perinatal Research:
Implications for Clinical Care . New York : John Wiley and Sons. ^1974,

pp. 193.

Shereshefsky, P. M. and Yarrow, L. J., Psychological Aspects of a First
Pregnancy and Early Postnatal Adaptation . New York: Raven Press, 1974,

pp. 373. .

Niu, M. C. and Segell, S. J., The Role of RNA in Reproduction and Develop nent ,

New York: American Elseview Publishing Co., 1974, pp. 357 (Supported
through grant funds)

.

Dancis, J., and Hwang, J. C, Problems and Priorities in Perinatal Pharmar
cology . New York: Raven Press, 1974.
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RESEARCH PLANNING WORKSHOPS ON THE SUDDEN INFANT DEATH SYNDROME:
\

\

Ha:'5selmeyer, E. G. and Knox, G. E., 1. Behavioral Considerations . DHEV.

Publication No. (NIH) 74-577.

Dancis, J., 2. Developmental Aspect.? of Infection and Immunity . DHEW
Publication No. (NIH) 74-578.

Segal, S., 3. Cardiorespiratory Phenomena . DHEW Publication No. (NIH
74-579.

Weitznian, S. D., and' Graziani, L., 4. Neurophysiological Factors . bHErf

Publication No: (NIH) 74-580.

Stark, C. R., and Froggett, P., 5. Epidemiology . DHEW Publication
No. (NIH) 74-581.

Beckwith, J. Bruce, 6. Pathology . DHEW Publication No: (NIH) 74-582.

There are three additional SIDS publications that are in the process of publica-
tion. These include one booklet of information for the rescue worker and
parents, one booklet concerning an overview of SIDS for the lay public, and
one booklet reporting the results of an Institute supported survey of manageraerit

of SIDS cases.

Foreign Country Activities

PL - 480 Program : The PBIM Program administers two PL - 480 research projects
in Yugoslavia (Dr. S. Milkovic and M. Skreb) and one in India (Dr. S. K. Arya)
Dr. Skreb visited NIH and research laboratories of the U.S. Project Officer in

California in 1973 as part of the collaborative efforts. Two proDosals from
Poland and one from Pakistan are under review. PBIM will be participating in
a new U. S. - Polish collaborative research program which is in the planning
stages.

INSERM : The PBIM Program has been participating in the NIH collaborative
research activities and exchange program with the Institute National de la

Sante et de la Recherche Medicale (INSERM) in the area of perinatology under
the coordination of the Fogarty International Center. The United States
coordinator for this area is Dr. Norman Kretchmer, Professor of Pediatrics
and Human Development at Stanford University.

Personnel

The PBIM Program is assigned four professional positions; one Secretary-Grants
Assistant; one clerk-stenographer; one clerk-typist. Three of the professional
positions are staffed with persons holding Ph.D. degrees. One of the professional
positions is staffed by a pediatric medical officer. The program is also

assisted on a part-time basis by a professional staff person assigned to the
Planning and Evaluation Program who serves as Executive Secretary for PBIM

research contracts and assists in handling other program activities.
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In FY 73, one NIH Grants Associate worked in the Branch for seven weeks during

which time he evaluated the PBIM program in SIDS in relation to its being on

Operational Planning System in FY 1972.

The Branch has actively participated in the NIH Upward Morbility Program.

One stay-in-school student has worked in the program for the past two years.

One secretary is currently enrolled in the NIH Federal City College Program.
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NICHD Annual Report
July 1, 1973 through Jun«' 30, 1974

Perinatal Biology and Infant Mortality Branch
Contract and Collaborative Research

Contract Title : Intrapartum Fetal Monitoring

Contractor : Professional Staff Association of the Los Angeles County/
University of Southern California Medical Center,
Los Angeles, California

Money Allocated : FY74 $164,600 - 12 months

Objectives : The objective of this project is to characterize the changes
and patterns associated with specific groups of high-risk obstetrical
patients through detailed study and analyses of fetal heart rates (FHR)

,

fetal electrocardiograms (FECG) , uterine contractions (UC) , and fetal acid-
base status and respiratory gases. This work should help to clarify the
value and merits of biochemical and biophysical methods of fetal surveillance
in specific groups of high-risk obstetrical conditions. The high-risk
obstetrical conditions to be studied include toxemia, chronic hypertension,
Rh sensitization, abruptio placentae, maternal diabetes, premature rupture of
membranes, premature labor, prolonged pregnancy, para 6 or greater, elderly
primigravida, breech presentation, previous cesarean section and maternal
hyperpyrexia.

Significance to Biomedical Research and Program of the Institute : As the
result of applying higher standards of medical care to obstetrics during the
past thirty years, maternal mortality has decreased tenfold. Over the same
period, perinatal mortality has remained relatively unchanged even though
similar high standards of medical care have been employed. In 1964 in the
United States, from a total of about 3.7 million births a year, there were
28 perinatal deaths per 1,000 live births; the perinatal death rate in 1967
was 26.2 per 1,000 live births. This number of deaths is matched by a

similar amount of perinatal morbidity which includes respiratory distress
syndrome, mental retardation, congenital heart disease, and other malforma-
tions.

Since a large proportion of perinatal mortality is associated with the last
week of gestation, it is pertinent to examine current methods of checking
fetal condition during the course of labor. During the last decade, bio-
chemical and biophysical techniques, separately and in combination, have been
proposed as methods of fetal surveillance during labor and delivery. Since a

sizable proportion of perinatal morbidity and mortality may be directly

related to the stresses of labor and delivery, it is Important that the

relative merits of these fetal monitoring techniques for fetal and neonatal
survival and well being be determined, particularly in relation to specific
high-risk obstetrical conditions.
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The complementary use; of biochemical and biophysical methods to study the
fetus, during labor ahd delivery, and the infant through the period of

extrauterine adaptation provides valuable information not previously avail-
able. Information obtained will aid In delineating the respective value of

bidchemical and biophysical technicjues for fetal surveillance In specific
types of high-risk pregnancies.

Proposed Course : Subjects are selected from "high-risk" patients who have
diagnoses including toxemia, chronic hypertension, Rh sensitization, abruptio
placenta, maternal diabetes, premature rupture of the membranes, premature
labor, prolonged pregnancy, para 6 or greater, elderly primagravlda, breech
presentation, previous cesarean section, and maternal hyperpyrexia. High-
risk patients are viewed from the standpoint of the Goodwin high-risk score
and the specific high-risk indication, e.g., toxemia, and compared with
patients without complicating obstetrical conditions.

Basic biophysical (FHR, FECG, UC) and biochemical (pH, p02, PCO2) data are
collected from detailed study of the mother and fetus during labor and from
the newborn through the first hour of life. Maternal and neonatal conditions
are assessed at 24 and 48 hours following delivery.

As of December 30, 1973, 504 patients were monitored; this completed sample
acquisition.

Electronic data processing facilities are used to handle data accruing from
these investigations. Data are being subjected to descriptive and statisti-
cal analyises (correlations, Chi-squares and multiple regression). A detailed
profile is being developed on each group of high-risk indications. In this
way it will be possible to consider the group as a whole or to compare one
indication with another.

A clinical index of fetal risk is also being developed. This index takes i,
.

Into consideration the clinical maternal risk factors, baseline fetal heart -

rate, abnormal fetal heart rate patterns, acid base status of the fetus, and

uterine activity. ,

It is anticipated that this project will be completed by December 1974.
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NICHD Annual Report

July 1, 1973 through June 30, 1974
Perinatal Biology and Infant Mortality Branch

Contract and Collaborative Research

Contract Title : Proposed Analysis of a Major Cause of the Sudden Infant

Death Syndrome (SIDS)

.

Contractor : Milton S. Hershey Medical Center
Pennsylvania State University
Hershey, Pennsylvania

Money Allocated : FY 74 $49,800 - 19 months

Objectives : The purpose of this study is to investigate five post-mortem
parameters that reflect ante-mortem chronic alveolar hypoxia (including
apneic spells). The right ventricle of the heart, small pulmonary arteries,
carotid body, bone marrow, and renal glomeruli will be studied by qualitative
and quantitative neurohistology. The glial fibrils, astrocytes, astroglia,
microglia, and oligodendroglia will be studied in areas known to be respir-
atory centers. Furthermore, neural synapses in the reticulo-spinal tract
will be quantified. Victims of sudden infant death syndrome and age matched
controls of other infants dying from unrelated causes will be used.

Significance to Biomedical Research and Program of the Institut e: Previously

sudden infant death syndrome was a diagnosis of exclusion by post-mortem
examination. Intrathoracic petechiae, pulmonary edema, and occasionally
signs of pre-morbid distress were found. All of these findings were non-
specific and did not suggest any etiology for the sudden death of the infant.

Preliminary analysis of quantitative determinations of the parameters studied

in this proposal indicate a mechanism may be active in sudden infant death

syndrome that is common to other known disease processes, namely chronic
hypoventilation. Studies are planned to test the hypothesis that chronic
hypoventilation, rather than an acute process, results in the death of infants

from SIDS.

Proposed Course : Acquisition of sample (N=80) , analysis of data; identifi-

cation of previously unrecognized pathologic conditions which may be

suggestive of mechanism of etiology and death.
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NICHD Annual Report

July 1, 1973 through June 30, 1974
Perinatal Biology and Infant Mortality Branch . i

Contract and Collaborative Research
,

Contract Title : Development of Animal Model for Studies of Sudden Infant
Death Syndrome (SIDS)

Contractor : University of Oxford
Nuffield Institute of Medical Research
Oxford, England

Money Allociated : No FY 74 funds (FY 73 funds: $53,212,00 - 15 months.)

Objectives : The purpose of this contract is to develop an animal model for
study of the sudden infant death syndrome (SIDS), using the lamb and the
kitten, emphasizing autonomic mechanisms which interfere with spontaneous
breathing. It is proposed to specifically define the nature of the materials
which, when introduced into the larynx of newborn lambs, cause respiratory
arrest. Substancesto be evaluated will include, but will not be limited
to, milk from different species, salt solutions of varying ionic composition
(e.g., Na, K, Mg) and of varying osmolarity, stomach contents, and artificial
feeding formulae. Responses of the lamb to the materials under investigation
will be examined in relation to changes in consciousness and sleep, and with
age from birth. In addition, pilot studies in kittens will be conducted to
determine the feasibility of conducting experiments similar to those outlined
for lambs. Graphic evidence to svrpport the observations in lambs and kittens
will be recorded throughout the critical tests.

Significance to Biomedical Research and the Program of the Institute : This
project represents a logical and feasible extension of carefully documented
studies presented earlier by these investigators which focus specifically on
mechansims which may cause sudden infant death syndrome. The animal species
selected, (lamb and kitten), are particularly appropriate in that there is
already a large and growing body of physiological information relating to
them, much of it with reference to comparative data on the human fetus and
newborn infant. Much of it has been developed by this group of investigators.
If the cause of SIDS is multifactorial, this existing body of data and the
combinations of systems and parameters in the research proposed should
contribute significantly to the development of an animal model for SIDS and
enhanced understanding about both the etiology and underlying mechanisms.

Proposed Course : Renewal for planned 3-year effort is anticipated.
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NipHD Annual Report
July 1, 1973 through June 30, 1974

Perinatal Biology and Infant Mortality Branch
Contract and Collaborative Research

ConCract Title : Sudden Death in Cats: A Spontaneously Occuring Model For
Sudden Ihfant Death Syndrome (BIDS) in Man

Contractor : Washington State University, Pullman, Washington

Money Allocated : No FY74 Funds; (^Y 73 Funds $145,300 - 18 months)

Objectives : The objective of this study is to develop an animal model for
study of the sudden infant death syndrome , (SIDS) , using kittens, with
emphasis on developing lines of kittens which show high and low incidence of
acute and unexplained death between two weeks and four months of age.

A genetic registry of kittens of various breeds for SIDS will be established.
The karyotype of Individual cats in (1) a randomly bred control group,

(2) a high SIDS incidence group, and (3) a low SIDS incidence group of cats
which were bred at Washington State University will be determined. A
thorough pathologic workup will be conducted on those kittens that die
suddenly and from unknown causes, between two weeks and four months of age,
in the two groups of study kittens, and in appropriate littermate controls.
This includes appropriate virologic and serologic studies for feline
respiratory viruses such as Herpesvirus, Picornavirus, and Paramyxovirus in
respiratory tissues and exudates. In addition, interferon production and
its role in immune responses, antibody responses, immunoglobulin levels, and
bacterial infections will be evaluated. From these results, the investiga-
tors will be able to determine if there is a genetic factor operative in
causing sudden and unexplained kitten deaths. The epidemiologic data from
these studies will be accumulated with a view to identify
maternal factors associated with such deaths.

Significance to Biomedical Research and the Program of the Institute : This
proposal is a multifacet approach involving genetics, infectious disease,
immunology, and epidemiology to better understand naturally occurring,

sudden unexplained deaths in kittens. The investigators have documented a

SIDS-like syndrome in approximately 10 percent of 310 breedings of a group
of cats who otherwise are normal. Groups of male and female cats have been
Identified that breed both SIDS prone and SIDS resistant kittens. The

proposal to breed SIDS resistant and prone colonies of kittens along with
random bred colonies for use in comparative studies is of significant

scientific merit in relation to the Institute's sudden infant death program.

Proposed Course : Renewal for planned 3-year effort is anticipated.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Perinatal Biology and Infant Mortality Branch and
Epidemiology Branch

Contract and Collaborative Research

Contract Title: A Study of Monozygous and Dizygous Twins to Ascertain
Possible Neurophysiologic Factors for the Sudden Infant

Death Syndrome.

Contractor: Boston University
Money Allocated: $33,764 (first year)

Obj ectives : Since there is good epidemiologic evidence that genetic factors

are not important in SIDS this study will examine a number of
neurophysiologic factors in newborn twin pairs at 3 days, 1 month, 2 months,

and 3 months, and examine these factors for similarity across zygosity.

Factors which significantly differ between dizygous twins but not monozygous

pairs will be ruled out as possible risk factors for SIDS. A further

objective of the stiidy will be examination of the relationship between
polygraphic recordings and those obtained from a behavior bed monitor.

Significance to Biom,edical Research and Program of the Institute : Study
results should provide indication of neurophysiologic factors which are

more likely than other factors to repay further intensive study in order
to elucidate etiology of SIDS. If behavior bed recordings reliably register
polygraphic activity, then this device may proved a relatively cheap
screening procedure.

Proposed Course: This contract has only been funded for the first yeeir;

subsequent funding will depend Upon review.

A visit was made to Dr. Gould on January 28, 1974, by Mr. Howard Hoffman,
and Drs. Charles R. Stark and Philip S. Spiers. At that time progress in

the project was reviewed. Dr. Gould and his team had so far been able to

perform polygraphic recordings on 9 twin sets - all of them of the dizygous
form. It was reported that the respiratory measure of the Sander bed when
used to classify sleep stage was correlated more than 95% with hand scoring
techniques applied to traditional polygraphic records. It was the opinion
of all members of the review team that the project was progressing
satisfactorily.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Perinatal Biology and Infant Mortality Branch and
Epidemiology Branch

Contract and Collaborative Research

Contract Title: Development of Sleep and Cardiopulmonary Regulations within
Sleep: Clinical Studies of a Functional Mechanism for
Risk of Sudden Infant Death.

Contractor: University of Southern California

Money Allocated: $141,372.00

Objectives : To describe the early maturation of sleep "states" and
cardiopulmonary function during the various "states" in groups of newborhs
at high and low risk of the Sudden Infant Death Syndrome (SIDS)

.

Summary : In four groups of infants at high and low risk for SIDS, Drs.

Hodgman and Sterman propose to collect large amounts of physiological data
which will be used to evaluate the early maturation of sleep "states" and
cardiopulmonary function during the various "states." The four study
groups will be selected as follows:

1. Subsequent siblings of SIDS cases.

2. "Near miss for SIDS" cases.

I

3. In utero autonomic instability cases.
'

4. Healthy, "normal" newborns. ' :-

All study subjects except the "near miss" cases will be monitored during
labor and approximately once each month during the first six months of lift;
The subsequent-sibs and low-risk subjects will also be monitored for

one 12-hour period during the last trimester of pregnancy. Each monitoring
session will last 12 hours and about 12 physiologic variables will be

continuously recorded throughout the session.

This contract will be oriented exclusively toward data collection.

Progress : Three "near miss" cases have been enrolled and are under study

as indicated in the workscope. Enrollment of sibs of SIDS and "control"

pregnancies is on schedule with ample potential enrol lees known to the

contractor. All collected data has been forwarded to Dr. Sterman (see

UCLA contract) for analysis. A detailed, on-site review of progress
will occur May 6, 7, and 8, 1974.

Significance to Biomedical Research and Program of the Institute : At the

present time the etiology of SIDS is quite unknown and considered new

approaches must be attempted . This project is based on the knowledge that

a very high proportion of SIDS events occur during periods of sleep.

The working hypothesis is that extreme lability in the autonomic regulatior

of cardiopulmonary function during REM (active, rapid eye movement) sleep

contributes a causal element common to nearly all SIDS events. To make
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real progress in elucidating the etiology of SIDS, the Institute must
open promising new avenues of research. It is hoped that this project
will do ^0.

Proposed Course : Renewal for planned •hree year effort is anticipated,

'i i

I.'
i;!
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NICHD Annual Report
July 1, 1973 throagh June 30, 1974

Perinatal Biology and Infant Mortality Branch and
Epidemiology Branch

Contract and Collaborative Research

Contract Title: Analysis of Stat6 Integration and Related Cardiopulmonary
Functions in Infants at High and Low Risk for the Sudden
Infant Death Syndrome.

Contractor: University of California at Los Angeles

Money Allocated: $234,300.00

Objectives : To describe the early maturation of sleep "states" and
cardiopulmonary function during the various "states" in groups of newborns
at high and low risk of the Sudden Infant Death Syndrome (SIDS)

.

Summary : In four groups of infants at high and low risk for SIDS, Drs

.

Hodgman and Sterman propose to collect large amounts of physiological
data which will be used to evaluate the early maturation of sleep "states"
and cardiopulmonary function during the various "states." The four study

groups will be selected as follows:

1. Subsequent siblings of SIDS cases.

2. "Near miss for SIDS" cases
3. In utero autonomic instability cases'>

4. Healthy, "normal" newborns.

All study subjects except the "near miss" cases will be monitored during

labor and approximately once each month during the first six months of

life. The subsequent- sibs and low-risk subjects will also ,be monitored for

one 12-hour period during the last trimester of pregnancy. -vEach monitoring

session will last 12 hours and about 12 physiologic variables will be f.

continuously recorded throughout the session.

This contract will be oriented exclusively toward data analysis.

Progress : On May 6, 7, and 8, 1974, a detailed, on-site review of

progress will be undertaken. The contractor is now in a "production" stage

of data analysis, and it is anticipated that at the time of the May

meeting all analyses specified in the workscope will be completed on

virtually all data supplied by Dr. Hodgman (see University of Southern

California contract) through March of 1974.

Significance to Biomedical Research and Program of the Institute : At the

present time the etiology of SIDS is quite unknown and considered new

approaches must be attempted. This project is based on the knowledge that

a very high proportion of SIDS events occur during periods of sleep. The

working hypothesis is. that extreme lability in the autonomic regulation of

cardiopulmonary function during REM (active, rapid eye movement) sleep

contributes a causal element common to nearly all SIDS events. To make
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real progress in elucidating the etiology of SIDS, the Institute must open
promising new avenues of research. It is hoped that this project will
do so.

Proposed Course : Renewal for planned three year effort is anticipated.
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NIGHD Annual Report
July 1, 1973 through June 30,1974
Adult Development and Aging Branch

MISSION

The Congressional discussion that preceded the establishment of NICHD stated
that the Institute would be responsible for the support of research on the
biological, medical, and behavioral aspects of aging.

GROWTH OF EXTRAMURAL RESEARCH ON AGING

Fiscal Research
Year Grants

1964 $2,744
1966 3,219
1968 3,627
1970 3,226
1972 5,722
1974 (Est.) 9,393

Contracts

$0
59

213
485
948

765

Training
Grants

$302
1,451
2,178
2,305
2,072
2,266

Total

$3,046
4,729
6,018
6,016
8,742
12,424

RESEARCH AND TRAINING PROGRAMS

In order to give an overview of the work underway in fiscal year 1974, re-
search grants and program projects, contracts, postdoctoral fellowships, and
research career development awards are classified together in substantive
areas below. In this collation component projects of program projects (PP)
are listed individually. The budgetary figures listed for the areas are esti-
mates rather than final figures. Following the list of research activities,
the training grants supported in fiscal year 1974 are listed. After the list;
of grants and contracts there is a description of some aspects of the work
being supported.
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RESEARCH ACTIVITIES

GENERAL ($223,036)

Ma^dox: Center for the Study of Aging and Human Development
Bell: Support of Collaboration among Longitudinal Aging Studies

ORGANISMIC MODELS OF AGING ($408,650)

Rodents

Charles River Laboratories: Production of Aging Rats in an Isolator
Environment

Charles River Laboratories: Maintenance of a Long-Term Aged Rat Colony
Charles River Laboratories: Development of a Colony of Mice for Research

in Aging
Cornell University: Summer Institute on Pathobiology of Aging in Experi-

mental Animals

Invertebrates

Rothstein (PP-Rothsteih) : Studies of Aging in a Nematode Model System
Hirsh (PP-Ham): Studies on Aging with the Small Nematode, Caenorhabditis

elegans
Siakotos: Developmental Changes in Dipteran Lipopigments

AGING IN RAPIDLY DIVIDING DIPLOID CELL SYSTEMS ($1,500,157)

Absher: Studies of Aging of Human Diploid Fibroblasts in vitro
Betheil (PP-Seifter) : The Biosynthesis of Collagen and Other Proteins in

Aging Fibroblasts
Blumenfeld (PP-Seifter): The Composition, Immunological Character, Enzymatic

and Transport Activities of Cell Membranes of Agin^,

Fibroblasts
Brandes (PP-Cristofalo) : Aging of Human Diploid Cells in vitro
Comings: Aging and DNA

—

in vitro Studies
Cristofalo (PP-Cristofalo): Protein Function and Its Modification by HormonuS

and Growth Factors during Aging _in vitro
Dallman (PP -Packer): Nucleic Acid Metabolism of Human Fibroblasts Grown in

vitro
Daniel: Studies on Aging of Mouse Mammary Epithelium
Deamer (PP-Packer): Peroxidation and Human Fibroblasts Grown ^ vitro
Diamond (PP-Cristofalo): Tranformation Studies
Ham (PP-Ham): Environmental Influences on Cell Aging and Clonel Culture Ex-

periments
Harrison (PP-Russell) : Age Changes in Functional Capacity of Hemoporetic

Stem Cells
Hayflick: The Production, Distribution, and Study of Human Diploid Cell Strdns
Hayflick: Programmed Senescence in Cultured Human Cells
Hoyer (PP-Cristofalo): Transcriptional Changes in Transformed and Early-Latj

Passage Diploid Cells
Klevecz: Temporal Order and Aging in Cultured Somatic Cells
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Makman (PP-Seifter) : Adenyl Cyclase System and Hormone Receptors in Aging
Fibroblasts

Miller: Aging and Carbohydrates of Fibroblasts
Moorehead (PP-Cristofalo) : Genetic Factors and Aging of Cultured Somatic Cel .s

Packer (PP-Packer): Mitochondrial Biogenesis in Human Fibroblasts Grown in
vitro

Packer (PP-Packer): Fine Structure of Human Fibroblasts Grown in vitro
Packer (PP-Packer): Fractionation of Human Fibroblasts Grown in vitro
Porter (PP-Ham) : Ultrastructural Studies and Electron Microscopy
Prescot-t (PP-Ham): Hybridization Studies with Enucleated Cytoplasm and

Isolated Nuclei
Sabatini (PP-Cristofalo): Studies on Translation and Macromolecular Turnover

in Cellular Aging
Tappel (PP-Packer): Lysosomal Activity of Human Fibroblasts Grown in vitro

ENDOCRINE CHANGE WITH AGING ($340,122)

Ovarian Aging and the Menopause

Leathern: Ovarian Involution in Aging
MacDonald: Estrogen Studies in the Postmenopausal Woman
Piacsek: Effects of Aging on the CNS: Pituitary: Gonadal Axis
Saville: Prevention of Bone Loss in the Menopause
van den Noort: Estrogen Therapy and Stroke Risk in the Postmenopausal Woman

Other Endocrine

Hayashida: Studies with Growth Hormone and Prolactin
Litwack (PP-Adelman) : Properties of Hormone-Binding Macromolecules in Liver,

Brain, and Other Tissues during Development and Aging
Romanoff: Effects of Aging on Steroid Metabolism in Man

CONNECTIVE TISSUE AGING ($942,611) '*'

Baer (PP-Robbins) : Structure-Property-Age Studies of Collagen Fiber Bundles
Baylink: Bone Quality in Patients with Osteoporosis of Aging
Bensusan (PP-Robbins): Connective Tissue Aging
Bornstein: The Influence of Age on the Nature and Location of Interchain Co^

valent Cross-Links in Human Collagen
Davison (PP-Sanadi): Cross-Links in Collagen and Aging
Federman: Changes in Cell Type and Structure in Developing Bone
Frankel (PP-Robbins) : Aging of Neuro-Musculo-Skeletal System
Franzblau (PP-Sinex): Studies on Connective Tissue Proteins and Their Relation-

ship to Aging
Fry: Aging Phenomena in Periarticular Tissue and Articular Cartilage
Gallop (PP-Gallop): Quantity and Chemical Nature of Collagen Synthesized by

Fibroblasts and Other Connective Tissue
Gallop (PP-Gallop): Alterations in the Molecular Biology of Collagen Accompany-

ing Development, Maturation, Aging, and Disease
Geil (PP-Robbins): Collagen Fibril Ultrastructure and Deformation
Hamlin (PP-Robbins): Chemistry of Aging Human Collagen
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Klein: Collagen Biochemistry during Bone Remodeling and Aging
j

M
Klein (PP-Robbins) : Biological Turnover and Cross-Linking of Aging Coi.lagen
Meyer: Mucopolysaccharides of Connective Tissues
Ortner: Various Aspects of Aging in Human Bone
Tonna: Skeletal Cell and Matrical Changes during Aging

^
Walton (PP-Robbins): Elastin Structure and Aging 1

IMMUNOLOGICAL CHANGES IN AGING ($559,494)

Baum: Immunological Studies in an Aging Population
Buckley (PP-Maddox): Immunologic Studies of Older Perons
Claman: Immunological Changes in Aging
Franklin: Immunologic Studies of Amyloid Accompanying Aging
Gelfant: Role of Immunocytes and Immunosuppressants in Aging
Harris: Aging and Immune Responses to Transplants and Tumora
Phair: Host Defenses and Auto-Immunity in the Aged
Segre: Parameters of the Immune Response in Aged Mice
Smith: A Study of Accelerated Immunological Aging
Teague: Age-Associated Involution of Cellular Immunity in Mice
Tyan: Immune System Stem Cells—In Ontogenesis and Aging
Walford: Immunology and Aging
Yunis: Immunogenetics of Aging in Man

OTHER BIOLOGICAL ASPECTS OF AGING ($1,427,103)

General

Gerontological Society: Symposia on Biology of Aging at Gerontology Society
Meetings

Gordon Foundation: Partial Support of Gordon Conference on Aging

Mitochrondia

Koukol (PP-Sanadt): Control of Energy Metabolism in Aging
Sanadi (PP-Sanadi): Mitochondrial Reactions to Senescence
Tymoczko: The Effect of Aging on Mitochondrial DNA

Nucleic Acids and Chromosomes

Bell: Gene Transfer during Differentiation and Aging l

Benson: Control of Transcription in Aging Animals " '

Chang: Role of Transfer RNA in Cellular Aging
Griebel (PP-Sinex): Organization of Chromatin—Protein and RNA during Aging
Huang: Nucleo-Cytoplasmic Interactions during Development and Aging
Lang: Metals and Nucleic Acids in Growth and Aging
Mays: Relation of tRNA to Protein Errors in Aging Rat Liver
O'Meara: Age-Related Changes in Chromatic Proteins
Paik (PP-Adelman) : Histone Metabolism during Aging
Taylor (PP-Russell) : The Effect of Maternal Age on the Incidence of Chromo-

somal Anomalies
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Membranes

Barber: Membrane Changes during Aging and Vitamin E Deficiency
Masoro (PP-Masoro) : Studies on the Plasma Membrane of the Adipocyte
Masoro (PP-Masoro): Changes in the Sarcoplasmic Reticulum Membrane with Age
Roberts (PP-Masoro): Changes in Cardiac Membrane Properties with Age
Widnell: Membrane Function in Aging and Development
Zimmerman (PP-Masoro): The Influence of the Aging Process on the Function

of the Neural Cell Membrane

Other

Adelman (PP-Adelman) : Age-Dependent Control of Enzyme Adaptation
Adelman: Effects of Senescence on Enzyme Regulation
Bayer (PP-Eichorn) : Physical Health and Physiologic Functioning
Bodenstein: Aging, Its Relation to Cell Growth and Differentiation
Busse (PP-Maddox): The Effect of Aging upon the Nervous System: Longitudinal

Studies of the Physical, Psychological, and Social Effects
of Aging

Ensinck: Influence of Aging on the Biosynthesis and Secretion of Insulin in
Mammals

Finch: Aging and Biosynthesis in Non-Dividing Cells
Finch: Gene Function during Post-Natal Development and Aging
Gershon: Faulty Protein Molecules in Senescence
Goldthwaite: Regulation of Leaf Senescence by Plant Hormones
Grande: Effect of Age on Adipose Tissue Lipolysis
Hanson (PP-Adelman): Aspects of Metabolis Regulation in Developing Mammaliar

Liver
Holloszy: Exercise-Induced Biochemical and Anatomic Adaptations '

Hruza: Metabolism of Lipids and Calcium during Aging
Kaldor (PP-Masoro): Influences of the Aging Process on Muscle Contractile and

{

Modulator Proteins
Lansing (PP-Lansing) : Experimental Cytology of Aging Cells and Tissues
LoSpalluto: Lymphoid Cell Function and Aging
Lowenstein: Aging in the Kidney
Martin: Consequence of jji utero Treatment on Aging of Progeny
Meadow: A Study of Sugar Transport in Bacteria
Myers (PP-Russell) : Genetic Differences in Aging of Mice
Polgar: Participation of Cyclic AMP System in Cellular Aging
Pond: Effect of Dietary Pufa-Vitamin E on Dam and Progeny
Poole (PP-deDuve) : Cellular Rejuvenation and Aging
Sacher: Tissue Aging and Senescence: Control of Enzyme Activity
Scrimshaw: Protein Needs of Elderly People
Sreter: Biochemical Changes in Development and Aging Muscles
Stoffolano: Effect of Aging on Cheuioreceptor Sensillia
Willis: Developmental Analysis
Wright: Computer Analysis of Differentiation

NEUROLOGIC CHANGE WITH AGING ($352,224)

Bondareff: Age Changes in the Neuronal Microenvironment
Eleftherion (PP-Russell): Age Changes in the Brain of Inbred and Hybrid Mice
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Epstein: The Molecular Basis of NeL.romuscular Development
Harrison (PP-Sinex): Assessment of Auditory Behavior as a Function of Age
Hinds (PP-Sinex): Aging in the Olfactory Bulb
Marsh (PP-Maddox) : Evoked Potentials in Brain Function and Aging

McNary (PP-Sinex): Aging of the Microcirculation of the Auditory System
Peters (PP-Sinex): Age-Related Changes in the Auditory Cortex
Pieringer (PP-Adelman) : The Biocheiiiistry of the Maturation of New Tissue

Schiffman: Gustatory and Olfactory Quality Changes with Age

DISEASE ORIENTED RESEARCH ($380,436)

Appel (PP-Maddox): Organic Approaches to Dementia
Bowers (PP-deDuve): Subcellular Events in Cellular Immunity
Glomset (PP-Bierman) : Plasma Lipoprotein Metabolism
Kohn: Aging of Connective Tissue: Age and Neoplasia
Muller (PP-deDuve): Subcellular Events in Arterial Disease

Paf fenbarger: Factors in Youth Predisposing to Chronic Diseases

Parker (PP-Bierman): Electron Microscopic Radioautographic Studies on Free

Cholesterol in Primate Atherosclerotic Placques and

Xanthomas

COGNITIVE CHANGE WITH AGE AND SENILE DEMENTIA ($916,659)

Botwinick: Psychophysiological Aspects of Aging
Davis: Aging in Monkeys
Eisdorfer: Learning and Psychophysiological Studies in the Aged

Elias: Age Effects on Verbal and Non-Verbal Processes
Fonda: Gaba Metabolism—A Biochemical Key to Mental Aging
Fozard: Mental Performance and Aging
Erwin (PP-Maddox): Studies of the Psychophysiology of Aging
Kinsbourne (PP-Maddox): Age Effect on Multiple-Cognitive Processes
Labouvie: Modifying Intellectual Behavior in the Aged

McGaugh: Psychophysiology of Memory and Aging
Mistler-Lachman: Changes in Semantic Memory in Maturity and Old Age

Schaie: Cognitive Behavior in Maturity and Old Age

Smith: Interaction between Human Aging and Memory
Thompson (PP-Maddox): Hyperbaric Oxygenation, Behavior and EEC in the Aged

Thompson (PP-Maddox): Learning and Psychophysiological Parameters in the Aged

Vanderplas: Incremental Cognitive Functions in Aging

OTHER PSYCHOLOGICAL RESEARCH ($398,057)

Crockett: Personal Constructs, Aging, and Impression Formation
Eichorn (PP-Eichorn) : Levels and Patterns of Mental and Physical Development

among Kinships
Haan (PP-Eichorn): Ego Functioning, Coping and Defense
Haan (PP-Eichorn): Sameness and Change in Personality Development
Haan (PP-Eichorn): Relationships among Ego, Moral, and Cognitive Operations

and Political Social Views
Langer (PP-Eichorn): A Longitudinal Study of Operational and Moral Reasoning

in Families
Lowenthal (PP-Lowenthal) : Longitudinal Study of Adaptive Behavior
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NoWlin (PP-Maddox): Arousal Patterns in a Structured Interpersonal Setting—',
Age-Related Differences

Peskin (PP-Eichorn): Stage Developmental Antecedents of Adult Psychological
Health

Riegle: The Effect of Aging on Hypothalamic Control Systems
Skolnick (PP-Eichorn): Psychological Correlates of Linguistic Style
Skolnick (PP-Eichorn): Variation among Marriages
Skolnick (PP-Eichorn): Participation in Social Networks
Sprott (PP-Russell) : Age-Dependent Behavioral Changes in Inbred and Hybrid lice
Whissel-Buecky (PP-Eichorn): Investigation of the Genetic Basis of Continuous

Variation

SOCIETAL ASPECTS OF AGING ($458,230)

Clkrk (PP-Lowenthal) : Ethnic Identity and Adult Development
Eichorn: Intergenerational Studies of Development and Aging
Eisdorfer: Summer Institute on Psychological and Social Aspects of Aging
Kalish: Social Gerontology of Religion anc* the Clergy
Myers (PP-Maddox): Studies of the Social Aspects of Aging in Human Development
Myers: Studies of Models for Forecasting Future U.S. Population
Ostfeld: Relocation in Old Age—Health and Psychosocial Impact
Silverman: A Cross-Cultural Study on the Treatment of the Aged

TRAINING GRANTS ($2.178.627 )

Psychology and Social Sciences

Botwinick: Aging and Development
Eisdorfer: Research in Aging
Loeb: Social Gerontology

i*-
Meyer: Developmental Psychology: Development and Aging ,'/

'

Neugarten: Gerontology '"<

Peterson: Inter-University Training in Social Gerontology
Reese: Lifespan Developmental Psychology
Rosenberg: Training in Social Gerontology
Taylor: Interdisciplinary Training in Gerontology >',}

,

Biological Sciences

Horvath: Physiology of Exercise and Stress
Huang: Age-Dependent Nucleo-Cytoplasmic Interaction
Kohn: Aging of Mammalian Tissues
Rockstein: Gerontology
Sanadi: Biochemical and Biophysical Basis of Aging
Sinex: Biochemistry of Aging
Timiras: Developmental Physiology and Aging

Mixed Biological, Psychological, and Social Sciences

Birren: Comprehensive Training Program in Gerontology
Maddox: Behavior and Physiology in Aging and Human Development
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GENERAL

The Branch supports by reimbursable agreement with the Veterans Administration
a series of yearly meetings to coordinate certain longitudinal studies on ag-

ing. This series of meetings was the mechanism finally worked out to coordin-
ate such studies following a review of overlap and gdps in such studies re-

quested by the House Committee on Government Operations. The management of

these meetings is carried out by Dr. Benjamin Bell who is associated with the

VA Normative Study of Aging. Representatives from this study and from a niim-

ber of other longitudinal studies of aging attend these meetings, attempt to

standardize their measurements so that data collected will be comparable,
consider what areas in which pooling of data might be useful, and discuss
what other problems they have in common.

NICHD has authority to make grants designated as Center Grants to institutions
to facilitate, develop, and strengthen their capability for conducting an or-

ganized program of research on aging processes. Center Grants are concerned
with support for scientific personnel and administrative management, common
equipment, central support services, and development of new research areas

and opportunities. NICHD policy has been to make such Center Grants only to

institutions where a strong program of NICHD-supported research has been de-
veloped. Only one such award has been made and that to Duke University School
of Medicine.

ORGANISMIC MODELS OF AGING

Mammalian Models for Aging Research

Understanding of most of the aspects of the biology of man has been based to
a very large extent on studies of the biology of other living creatures. It
appears likely that an understanding of the biology of aging in man will pro-
vide no exception to this general rule. A number of advantages can be expected
to derive from the study of aging in other species. The study of aging can
be compressed into a shorter period of time by studying species with a short
lifespan. Experimental procedures can be undertaken that would not be per-
missible in man. Particular species may, through some particular circumstanci.;,

highlight some particular aspects of aging.

During recent years the extramural aging program has explored through confer-
ences, workshops, and personal exchange with investigators relevant factors
in the selection, development and provision of suitable animals for experi-
mental work on aging. Most consideration has been given to the use of rats
and mice since these are well studied animals, widely used by investigators in

many fields. They are particularly useful in aging research since they have
short lifespans and are small and thus relatively inexpensive to raise to

senescence. However, other species such as insectivores , dogs, and subhuman
primates have been considered.

In recent years methods have evolved that along with older methods permit the

development of rodents very well suited to aging research. By technology
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involving cesarean section and the use of barriers or isolators that exclude
unwanted bacteria it is possible to raise rats and mice free of pathogens and
with a defined bacterial flora. In addition both inbred and outbred lines of
rats and mice are available. The genetics of the mouse has been particularly
well studied.

For the past four years the contract mechanism has been used to establish col-
onies of aging rats and mice at the Charles River Laboratories. The animals
are well defined genetically and with respect to their bacterial flora. Sample
animals are autopsied at intervals so that they are also well defined patholog-
ically. Their life-tables are being established on the basis of spontaneous
mortality in the colonies. These animals can be purchased by investigators in-
volved in aging research. The funds, of course, usually come from research
grants.

Many of the aspects of the use of rats and mice in aging research were de-
scribed in the publication "Development of the Rodent as a Model System of Ag-
ing" published by NICHD and based on a series of conferences held by the
extramural aging program.

Invertebrate Models for Aging Research

One of the difficulties encountered in experimental studies of aging in mammals
is that even the short-lived mammalian species usually live three years or
longer. This tends to set a slow pace for the sequential development of data
and concepts. Thus a number of investigators in this century have studied ag-
ing in short-lived invertebrates. Since many of the cellular and subcellular
processes occurring in metazoa of all degrees of complexity are similar, it

appears possible that some metozoan aging processes at those levels may be sim-
ilar.

For this reason, over the years, the Branch has supported a number of conferences
to discuss invertebrate models of aging. Currently it is supporting a small
number of studies on aging in nematodes and aging in insects.

AGING IN RAPIDLY DIVIDING DIPLOID CELLS

In 1953 Swim and Parker published the first report stating that cells cultured _,,_^-.

from a variety of human tissues had only a finite capacity for reproduction by 's^^S^*;

division. In 1961 their findings were confirmed by Hayf lick and Moorehead in ' fii

studies of fibroblasts obtained from human embryonic lung. They found that these
cells would pass through about 50 population doublings before dying. The view
that emerged from their consideration of the problem was that human cells that

retained a normal karyotype had a finite generational capacity. It had become
obvious from earlier studies by many investigators that some malignant cells
with abnormal karyotypes and some cells that acquired karyotypical abnormali-
ties in tissue culture appeared to have no limit to their generational capacity.

The cells that have been used in studying this limitation of generational ca-

pacity in tissue culture undergo many more divisions than they would ever nat-

urally undergo in the intact animal. However, Daniel has produced a similar
phenomenon in intact animals by transferring mammary epithelium from young mica
through series of young mice whose own mammary epithelium has been removed.
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The production of a large number of new cells is induced on each transfer. Thi se
cells, after undergoing more reproductive divisions than they ever would unde:;

natural conditions, lose the ability to divide reproductively and thus to crec^te

new mainmary glands.

Thus it appears that the limitation on generational potential that occurs in
tissue culture can be elicited experimentally in the whole animal. However,
the relation of this to aging processes that occur in the intact animal still
remains obscure. The observdtiort that the generational capacity of human fibro-
blasts varies inversely with the age of the donor suggests that the process that
limits generational potential may occur in vivo but at a much slower rate than
in vitro .

Studies are now underway to determine what biochemical and morphological changes
occur as fibroblasts lose their ability to divide. It appears possible by suit-
able techniques to fuse young nuclei with enucleated old cells and vice versa.
Studies using this technique are now in progress and may indicate whether the
mechanisms involved are in the nucleus or in the cytoplasm.

ENDOCRINE CHANGE WITH AGE

Changes with function with increasing age occur in a number of the endocrine
glands and the Branch supports a small number of grants and contracts in this
area. The major programmatic efforts that have been made in this area have
dealt with the menopause and postmenopausal state.

The female reproductive system undergoes major changes during the course of its
development and decay. After a period of relative inactivity during childhood,
ovarian activity increases dramatically at puberty. The body produces eggs ard
ovarian hormones in a strictly patterned reproductive cycle which, unless inter-
ruped by pregnancy, disease, or hormonal contraceptives, repeats itself with
little variation until about the age of 50. At that time, and over a period of
several years ovarian activity falters and then almost completely ceases.

The hormones secreted by the ovaries at menarche and through the reproductive
years exert a profound influence on the maturation and maintenance of the
breasts and sexual organs. The great reduction in the ovarian excretion of
estrogen during the menopause and in the postmenopausal years causes atrophic
changes in tissues previously stimulated by estrogen. In addition, hot flashes
and drenching sweats may occur. The severity of these symptoms varies greatly
among women and is probably related to the degree of estrogen deprivation. This,
in turn, depends on how much function the ovary retains and how much estrogen is

produced by tissue and organs other than the ovaries. It has been thought that
other types of deterioration, such as osteoporosis and atherosclerosis, become
worse with estrogen deprivation. The evidence for this, however, is not strong.

It has been known for several decades that the flashes, sweats, and genital
atrophy associated with the menopause can be eliminated by the administration
of estrogenic hormones. However, a great deal remains to be learned about who
needs this type of treatment. What the best methods of treatment are, and what
the undesirable results of such therapy may be. Complications, particularly
thrombosis and stroke, have been caused by similar hormones used as contraceptive
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agents. There is some evidence that these complications are more frequent in
older women of reproductive age. It is possible that they may be even more
common in postmenopausal women.

The activation of the ovary at puberty is initiated by pituitary hormones pro-
duced under the control of the central nervous system. The cessation of ovar-
ian activity at the menopause appears to be due to ovarian failure. The
mechanism of this is unknown, but it' does provide an example of aging in a
discrete organ proceeding at a rate inuch greater than the average rate of the
rest of the body.

The Branch is enlarging its program dealing with ovarian aging and the manage-
ment of the postmenopausal state. Its major effort at present is the support
by contract of a retrospective study of the effect of estrogen therapy on the
incidence of stroke in postmenopausal women.

IMMUNOLOGIC CHANGES IN AGING

The immunological changes that occur with age represent an important area for
study because they are large and cause serious problems in the functioning of,
the elderly, and because when sufficient knowledge about immunologic function
and its changes with &ge have accumulated they may prove to be amenable to
therapy. The progressive changes that take place in immunologic function are
especially interesting in that the immune system reaches peak development and
begins its progressive decline with age before many other systems have reached
maturity. Immune competence at birth is low, reaches a maximum value at about
ten years of age, and thereafter declines until in old age it is about only
ten percent of its previous highest value.

The importance of the immune system as a defense against infectious dis-
eases has long been known. The elderly with their declining immune responses
are particularly susceptible to infectious diseases. Much evidence has accum-
ulated indicating that the ability to tolerate a number of infections is

greater in childhood than in the adult years. In addition to its role in pre-
venting infectious diseases, it is also recognized that immunologic competence
may play an important role in preventing the development of cancer and of auto-
immune diseases. All this assumes considerable importance for the middle-aged
and elderly since they become increasingly susceptible to all these pathologi-
cal processes--infectious diseases, cancer, and autoimmune diseases--as they
get older. The development of means of augmenting immune competence in the
later years of life would represent a major advance in improving the health of
older people.

The Branch supports a small program of research on immunologic change with age:

and is expanding this program.

CONNECTIVE TISSUE

At the gross level there are striking alterations with age in bodily parts com-
posed largely of connective tissue. Skin thins and becomes inelastic, arteries
dilate and lose elasticity, cartilege becomes friable, bones rarefy, and tendons
lose tensile strength. These connective tissue changes are responsible for much
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of the outward appearance of the elderly, for rupture of tendons, for arthritic
changes, and for arterial deterioration.

These gross changes appear to arise in large part from alterations in the col-
lagen, elastin, and mucopolysaccharides that form the connective tissue. This
is true even in bone whose minerals are contained in a matrix made of collagen
and mucopolysaccharides. "<

The collagenous and elastic structures consist of complex molecules laid down
outside the cells and in large part replaced slowly or not at all. It is not

surprising that deleterious changes should occur in such non-renewed aggregattiS

of complex molecules with time. Some of the collagen and much of the mucopoly-
saccharide matrix, on the other hand, is more rapidly renewed. It appears
probable that changes in the content of these fractions is related to changing
cellular activity.

The Branch supports a moderate amount of research dealing with changes in

collagen and bone with age but almost no research on elastin or mucopolysac-
charides.

OTHER BIOLOGICAL ASPECTS OF AGING

The Branch supports a moderately large amount of research on biological as-

pects of aging other than those singled out for special discussion in this

report. This other research is heterogeneous in one sense but remarkably
homogeneous in another in that it is almost all directed at changes that occur
at the cellular, subcellular, and molecular levels. Research is being supported
on cellular and subcellular membranes, mitochondria, lysosomes, cytoplasmic and

nuclear nucleic acids, and protein metabolism. It seems probable that it is at

this level that scientists will find age changes that are common to many mult_-
cellular animals and that are responsible for many manifestations of aging at

the organismic level.

COGNITIVE CHANGE WITH AGE AND SENILE DEMENTIA

Under this heading is included studies of the cognitive changes that occur
with age and the morphological, physiological, and biochemical changes in the

central nervous system which probably underlie them.

There are major changes in mental function across the years. Knowledge about
these is based not so much on sophisticated scientific study as on every-day
observation. The speed with which children learn (and forget) new languages
in contrast to adults, the importance of early entry into many types of activity
in determining later competence, the greater creativity of the years of late

adolescence and early adulthood, and the senile dementias attest to changes in.

mental function with age. However, this common knowledge is not the result of

controlled experimentation, and may in many ways be misleading. Uncontrolled
and even unrecognized variables may be operating that make most of what we
think we know about this field unreliable.

Most studies of intellectual competence as a function of age have been cross-
sectional--that is, they have compared the function of individuals of different
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ages at the same point In time. These studies have shown a decline in intel-
lectual capabilities with age. The declines in general have been small with
tests of verbal ability and larger with tests of problem-solving abilityk
Recently, longitudinal studies have bast doubt on these findings. When the
same individuals are tested at two points in time making possible measurement
of the decline in each of many different individuals, there may be little or
no decline in the scores obtained on various tests said to measure some as-
pects of intelligence. An exception to this occurs in some patients with de-
monstrable abnormalities. For example, in later life what is measured as in-
telligence has been shown to decline in subjects who have cardiovascular
hypertension.

It is apparent that this area of knowledge is in an unsatisfactory state.
Studies showing no loss in intelligence have to be reconciled with what would
be expected on a basis of the generalized brain atrophy that occurs with in-
creasing age and with the fact that an appreciable fraction of older people
have such severe loss of mental function that they are considered demented.

Senile dementia was once considered to be due mainly to cerebral arterio-
sclerosis. Most neuropathologists now think that this is not the case and

that loss of function with age is a result of neuronal changes not dependent
on vascular inadequacy. Most of the patients with senile dementia and many
with dementia occurring in the middle years of life have pathological changes
usually considered characteristic of Alzheimer's disease. However, it is not

clear whether this is a disease or simply aging of the brain occurring usuall}'

late in life but occasionally somewhat prematurely.

The Branch supports a moderate amount of research on the c(Jlg;n;itive changes thc.t

occur across the span of the adult years and some research oti neurophysiological
changes occurring as the central nervous system ages. It supports almost no

research aimed at understanding the processes that occur in the severe dementing
processes of the elderly. This represents a serious gap in the NICHD program

on aging,

OTHER PSYCHOLOGICAL RESEARCH

Psychological research other than that dealing with cognitive processes sup-

ported by the Branch includes studies of how the elderly are integrated into

society or separated from it in different ethnic groups, cross-cultural studies

of the effect of different societies on personality functioning in later life

and psychosocial studies of the transitional phases between the different stai^,es

of life.

SOCIETAL ASPECTS OF AGING

The average duration of life has changed greatly since the evolutionary emerg-

ence of mankind, and there have been corresponding changes in the many different

populations that have existed on the earth. There is no reason to think that

population age-structures will not continue to change, and it is possible tha:;

they will be exaggerated by major changes in the average length of life. The

human race has adjusted to a great variety of age-structures successfully in

the past and must continue to do so in the future.
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Although mankind has adjusted successfully to many different population sizes
and age-structures, these demographic characteristics may provide major chal'>-

lenges to societal function in the future. The severity of these challenges
will be determined primarily by future fertility and mortality rates.

Since fertility rates may be lower in the future than they formerly were,
whatever changes in mortality rates that occur may assume more Importance
than they would have in the past. For example, with zero population growth,
current mortality rates, and no migration, this country would ultimately have
16 percent of its population over the age of 65 years. Zero population growtli

combined with the improvement of mortality rates that may come with control of

vascular disease and cancer could lead to an even larger fraction of the popu-
lation exceeding 65 years of age. For these reasons the Branch supports re-
search to investigate the implications of changes in mortality rates for
society and for the individuals who compose it.

It is, of course, impossible to predict future mortality rates. However,
various assumptions can be made and their implications evaluated in terms of
the options available for society in the future. The research currently sup-

ported by the Branch is concerned with the evaluation of existing mathematical
models and the implications that can be drawn from them at this time. Although
some idea of the range of possibilities has been obtained by investigating
rather extreme assumptions, much more must be done before a comprehensive view
of the possibilities facing society can be formulated.
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Objectives: 1. Meet current and projected demands for senescent laboratory
rats reared on a defined diet in a specific pathogen- free envir-
onment .

2. Establish a standing commercial resource"'of' senescent rats
on which investigators can immediately draw for aged laboratory
rats.

deer
3. Develop baseline physiological and pathological characteri-
zation of the Fischer 344 rat over their full lifespan.

4. Establish survival curves for laboratory rats reared specific
pathogen- free behind a defined barrier system.

..".e i:par; -,

5. Increase the numbers and ages of animals to be made available
for studies in aging.

Significance for Aging Research: A major constraint influencing the develop-

ment of aging research has been the almost total absence of an aged animal
resource sufficiently characterized to meet the unique needs of aging researci.

The development of a colony of aging laboratory rats under this contract will
significantly enhance the quality and quantity of aging research by providing
aged animals that are reared in a defined environment on a star^irdized diet, •

free of pathogenic organisms, and characterized with regard to age-specific
t. , °, ,)ei.-sonai-x

causes of death.

Basic to the development of studies in aging research in animals is a charac-

terization of expected physiological and pathological changes that may occur

over the animals' full lifespan as well as life tables that accurately reflect

survival at specific ages. A primary aim of this contract is to acquire this

data and make it available to investigators in aging. With this information,

a reasonable comparative assessment can be made as to whether the animals,

strain or stock is suitable for studies in aging. Also, within reasonable

limits, numbers of animals needed for statistical significance of studies can

be readily established, thus minimizing the likelihood of supporting excessive
numbers of animals or too few animals for statistical significance of the

study.
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currently many Investigators In aging: cannot acquire aKed animals short of

rearing the animals themselves, nor are they able to maintain aging rats uftdec

the laboratory conditions necessary to allow the animals to survive long

enough to observe truly senescent change with age. Also, competent young

investigators more often than not cannot support aging colonies of rats until
,

they successfully compete for research support. Without this resource many
imaginative young investigators will continue to be excluded from research in

aging simply because they are unable to identify an aged^^,ajiim§l^|regpurce whici

they could use in the studies they propose in aging. -„ would ultima :-

Proposed Course: Contract is to be continued for a minimum of two years with

the contract becoming increasingly self-sustaining, and until age-specific

causes of death and life tables for the colpnyggp^tjgtf^^nggg^Jje establishiid.

t£i:__.. -. ^..,, o-;.-_ .,.^. , ^-:._-..-: _ ._ changes! in ' mortality .r^.;:

society and for the individuals who compose. It,, -',

1 .: is, of. course, . impossible to predict futiire mortality .rates.. / Howe-
various "assumptions can be made and their implications evaluated ?: in -;,.:

the options available for society in the future, , The reseateh.'curren'

ported by the .Branch is concerned with the evaluation of existing .mat

models and the implications that can be drawn from them at this tir,!,j ;.

some idea of the. range of .possibilities has been obtained by ihves.itj..-;;

rather extreme assumptions,, much more must be done before. a cbmprehen
of the pdssibirities facing society can be formulated.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Adult Development and Aging Branch
Contract and Collaborative Research

Contract Number: HD-4-2811

Contract Title: Development of a Production Colony of Three Genotypes and
a Non-Inbred Strain of Laboratory Mouse for Aging Research

Contractor: Charles River Breeding Laboratories, Wilmington, Massachusetts

Money Allocated: $85,000.00 (FY 1974)

Objectives: 1. Provide characterized genetically defined strains of labor-
atory mice reared in a defined environment for research in aging.

2. Develop a ready commercial source of aging mice of three
basic genotypes to meet the demands for aging laboratory mice.

3. Minimize lag time for the development of studies in aging
requiring aged genetically defined laboratory mice from a con-
trolled environment.

4. Provide the minimum number of strains of mice necessary for
cross comparison and extrapolation of experimental results to a
broader natural population.

5. Develop a colony of laboratory mouse strains in which patho-
logical processes, degenerative change, morbidity and mortality
to age 24 months are largely known and predictable.

Significance for Aging Research: A lack of aged genetically and biologically
defined animals reared in a controlled environment has long hampered the

development of aging research, particularly in the field of immunology. With
increasing frequency studies in aging research require animals of known
genetic background, biological characterization and environmental status. To
meet this need for strains of genetic specificity, diversity and generaliza-
bility a colony of aging mice of the inbred strains C57/BL6, BALB/c, the

inbred Fj hybrid of the two inbred strains was established in a barrier enclo-

sure (SPF) at Charles River Breeding Laboratories. Profile data will be

acquired on the colony and strains of animals by periodic sacrifice and

necropsy.

The major significance of this contract Is the development of a readily avail-

able resource of aging, genetically defined and characterized strains of

laboratory mice reared in a controlled environment. The standing colony of

aging mice of the three genotypes proposed under this research contract pro-

vides Investigators in aging with basic genetically controlled model systems
previously unavailable to most investigators in aging. This has moderated
one of the primary constraining influences on the development of aging
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research in animals, by making available: 1) ba;Sic genetic model systems of
the aging laboratory mouse for studies in aging requiring specific genetic
control, 2) for study, one or several comparative animal model systems withlr
a species, 3) an animal of known biological characterization and environmental
status.

Proposed Course: Contract will continue for a minimum of one year with the
contract bf-coming increasingly self-sustaining in subsequent years.

EC-18



NICHD Annual Report
July 1, 1973 through June 30, 197A

Adult Development and Aging Branch
Contract and Collaborative Research

Contract Number: HD-4-2843

Contract Title: Production Colony of Aging Rats in an Isolator Environment

Contractor: Charles River Breeding Laboratories, Wilmington, Massachusetts

Money Allocated: $47,924.00 (FY 1974)

Objectives: 1. Establish a production, rearing and maintenance system for
aging rats that prevents introduction of pathogens prematurely
shortening the natural lifespan of aging laboratory rats.

2. Determine the commercial and research feasibility as well as
per animal cost effectiveness of isolator rearing of aging lab-
oratory rats compared with barrier and conventionally reared
rats.

3. To develop for research in aging:

a) a limited source of aging rats free of bacterial and
detectable viral diseases.

b) a system of environmental control that is standardized
and transferable to the research laboratory without unduly
compromising the biological Integrity of the animals.

c) laboratory rats that are known to survive to natural
senescence as a natural population independent of bacterial
diseases or detectable viral diseases.

4. Compare survival, pathology and degenerative change in iso-

lator reared rats with barrier and conventionally reared animals.

Significance for Aging Research: The lack of aging experimental animals of
defined quality is one of the major limiting factors to the study of aging,

particularly animals that survive to natural senescence. Until recently
aging studies in animals, especially rodents, were limited to those animals
hardy enough to survive the stress of disease and a fluctuating physical envir-

onment. During the past several years several methods have evolved in the

development, husbandry, maintenance and care of laboratory animals that permit
routine cesarean derivation and rearing of laboratory rats and other experi-

mental animals behind a barrier or in the rigidly controlled environment

of plastic isolators. The isolator excludes the introduction of bacterial

and detectable viral agents. This methodology combined with genetically de-

fined animals on a stabilized diet and a close monitoring system goes far

toward establishing and providing aging animals that survive to natural
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senescence independent of tVie complications of infectious disease, parasitlstr.

,

or wide variability in physical environment.

Basically the contract for an isolator reared colony of aging rats is concernad
with developing an aging rat colony in a rigidly controlled isolator environ-
ment free of bacterial agents, except those purposefully introduced as normal
bacterial flora. Changes in the aging process can m6st readily be determined
when environmental conditions are liniformly controlled and sufficient numbers
of animals representative of the total population of animals survive to an
aged condition that can be studied as characteristic of the normal processes
of aging. For this reason the contract requires uniformity in environment,
diet, humidity and temperature and genetic quality of the animals in the

isolator.

Once it is clearly established that laboratory rats can be maintained for their
full lifespan independent of detectable microbial disease, and survival rates
largely offset added costs for isolator maintenance, a resource of isolator
reared animals can be provided to investigators in aging. The need for

developing expensive and sophisticated environmentally controlled buildings to
support the colony is unnecessary since the total environment of the animal
is transferred within the isolator unit.

Studies of aging independent of environmental variables and disease can then
be conducted to increase understanding of aging processes in animals and how
these processes may apply to man or lead to experimentation in man. The major
significance of the isolator system for rearing laboratory animals lies in

the enhancement of detectable change in aging processes.

Proposed Course: The isolator contract is to be continued for a minimum of
two years. Continuation will be dependent on commercial feasibility and
colony survival rates.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Adult Development and Aging Branch
Contract and Collaborative Research

Contract Number: Unas signed

Contract Title: Summer Course in the Pathoblology of Aging

Contractor: Cornell University, Ithaca, New York

Money Allocated: $39,806.00 (FY 1974)

Objectives: This contract is directed toward the development of a course on
the pathobiology of aging that will provide the novice and the established
investigator in aging with a basic understanding of the significance of (micro-
bial disease, pathology and degenerative change to the study of biological
aging. The course is designed to enable experimental biologists in aging re-
search to become familiar with the diseases and pathology of laboratory animals
as well as systems and cellular pathology that may influence, simulate or rep-
licate processes of aging. The course will bring together laboratory animal
scientists and experimental pathologists with established expertise in micro-
bial disease, systems and cellular pathology with a selected group of recent
and established investigators currently engaged in aging research in mammaliaa
model systems. Through lectures, seminars and interpersonal exchange with the
faculty the course will provide investigators in aging with a basis for evalu-
ating the significance of microbial disease, pathology and degenerative change
on chronic studies in an atmosphere of open and free exchange between the
experimental pathologist knowledgeable of abnormal biology and the experimental
biologist concerned with the normal biological processes of aging. The format
of the course is designed to enhance communication and consultation between the
pathologist and biologist in aging by providing structured formal lectures tc

establish the basic concepts of disease and pathology significant to studies i^,,

aging followed by informal individual and group discussions that are aimed at
developing a continuing dialogue between pathologists and biologists that will
extend beyond the ten-day time frame for the course.

Significance for Aging Research: The study of aging is heavily dependent on
observational studies of change in biological systems such as cells, tissues,
organs and organ systems in animals. The material presented and the review
and discussion of disease, pathology and degenerative change will provide
young and established Investigators in aging with an understanding of abnormal
biology and disease and the implications these may have to the conduct of aging
research, or for the isolation of cogent aging processes at the cellular,
tissue, organ, organ system or organism level. Also, it should increase the
understanding and interest of research pathologists in studies to define and
differentiate biology of aging from abnormal biology.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

ADDLT DEVELOPMENT AND AGING BRANCH
CONTRACT AND COLLABORATIVE RESEARCH

CONTRACT NUMBER: 72-2755

CONTRACT TITLE: Quantitative Studies of Aj'ing Human Diploid Fibroblasts
in Vitro

CONTRACTOR: University of Vermont
(Contract Officer: Dr. Marlene Absher)

MONEY ALLOCATED: $51,000 (FY 1974)

OBJECTIVES: The Contractor is describing the division patterns and cellular
lineages of human cells grovn in culture utilising time-lapse cinematographic,
autoradiographic and computer analysis and model simulation techniques.

SIGNIFICANCE FOR AGING RESEARCH: The human diploid cell in culture is a
widely-studied model for aging. Populations of these cells double actively
under standard cell culture procedures for many months, but eventually age
and die. Although extensive research is being conducted on populations of

such cells, the studies are being pursued without definitive knowledge of

the division characteristics of individual cells and their progeny. There
is evidence that "old" populations contain many "young" behaving cells, just
as "young" populations contain "old" behaving cells no longer capable of
division. These and other data are being produced by Dr. Absher to the end
of refining experimental design, cellular aging research concepts and hypotheses,
and a capacity to relate cell culture studies of aging to the aging process
in man.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

ADULT DEVELOPMENT AND AGING BRANCH
CONTRACT AND COLLABORATIVE RESEARCH

CONTRACT NUMBER: 69-2091

CONTRACT TITLE: Production, Characterization and Distribution of Human
Diploid Cell Strains

CONTRACTOR: Stanford University, Stanford, California
(Contract Officer, Dr. Leonard Hayfllck)

MONEY ALLOCATED: $79,000 (FY 1974)

OBJECTIVES: This resource is designed to encourage the development of high
quality research in the field of cellular aging by providing veil-character-
ized cultured human cells to, as veil as accelerated information exchange
among the community of investigators studying the phenomenon of aging in the

human diploid cell. Starter cultures may be obtained on a noncompetitive
basis whereas more extensive needs for material are subject to merit review
and competitive allocation of the resource. As individual laboratories
acquire the capacity and need to produce their ovn cells, the demand on this

contract facility decreases. Appropriate adjustments in funding level reflect

such changes. Support for FY 1974 is reduced about $25,000 from FY 1973 and
an additional reduction of about $30,000 is planned for FY 1975.

SIGNIFICANCE FOR AGING RESEARCH: This contract has been singularly effective
in stlBiulating the development of a specialized field of research addressing

cell aging phenomena in diploid human cells in culture. The contract has

passed through the stage of being highly-speculative and of introducing new
investigators to the field, to one where the major capacities of the resource

are being consumed by investigators who are conducting long-term research on

this cell strain and who depend upon this contract as a source of character-

ized and standardized cell materials.

Policy and substance of this contract have been subject to the review and

deliberations of an ad hoc advisory panel which meets one or two times a year

in addition to the formal contract review session.
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July 1, 1973 through June 30, 1974

Adult Development and Aging Branch
Contract and Collaborative Research

Contract Number: HD-2-2792
'

Contract Title: Prevention of Bone Loss in the Menopause

Contractor: Creighton University, Omaha, Nebraska

Money Allocated: $47,000.00 (FY 1972) (Extended Without Funds)

Objectives: The purpose of this project is to g.tudy prospectively the effect
on calcium metabolism and on bone mass of supplementing the diet with increased
calcium or of administering sex hormones to women at or after the natural
menopause. The study group consists of seventy- five nuns varying in age from
50 to 65 years. They will be assigned at random to three equal groups. One
group is given calcium carbonate, the second group premarln with methyltestos-
terone, and the third group is a control. At the end of the second year of

the project, comparisons of regression of bone mass as a function of age in
the three groups will be accomplished to examine differences in rate of loss

of bone. The study may provide information on the mechanisms by which these
differences occur.

Significance for Aging Research: This study represents one of the first
reasonably accurate assessments prospectively of the effect of combined estro-
gen-androgen replacement therapy on bone resorption and formation in post-
menopausal women. Data correlating the effects of treatment with estrogen-
androgen replacement or oral calcium on bone in the menopause is highly
significant to assessing the effectiveness and need for replacement therapy
in postmenopausal women. Thus, the studies supported under this contract
have significance for understanding the changes that occur in bone mass with
aging and will provide important information on calcium metabolic changes that
result from therapeutic intervention in postmenopausal women.

Proposed Course: The contract to study prevention of bone loss in the meno-
pause will continue for two years. Continuation is dependent on results from
the first two years' study.
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NICHD Annual Report
July 1, 1973 through Jutie 30, 1974

Adult Development and Aging Branch
Contract and Collaborative Research

Contract Number: HD-4-2756

Contract Title: Origin and Action of Estrogen in the Postmenopausal Woman

Contractor: The University of Texas Southwestern Medical School, Dallas,

Texas

Money Allocated: $110,00.00 (FY 1974)

Objectives: The long-range goal of this project is to determine qualitatively
and quantitatively estrogen production in postmenopausal women and the mode

of interaction of estrogens and their target tissues. Earlier studies have

shown, in oophorectomized postmenopausal women, that the principal estrogen
produced is estrone and that for the most part, this arises from the

extragonadal, extra-adrenal aromatization of androstenedione. In normal

postmenopausal women most of the androstenedione is secreted by the adrenal

glands but in women with ovarian stromal hyperplasia it can be secreted by

the ovary as well. Also, changes in estrone have been shown to be associated

with a variety of factors including obesity, age, diabetes, hypertension,

liver function and some ovarian neoplasms. In view of the acquisition of this

earlier data, the primary objectives of the contract are aimed at:

1. Establishing the relative contributions of ovaries and adrenals to plasma

androstenedione and the extent of conversion of androstenedione to estrone

and estrone sulfate prior to and following oophorectomy.

2. Determining the chemical nature of the hormone product following aromati-

zation of androstenedione.

3. Delineating the effect of obesity, aging, hypertension, diabetes, liver

function and some ovarian neoplasms on the conversion of androstenedione to

estrone and estrone sulfate.

4. Determining the capacity of a variety of non-endocrine tissues to achieve

the conversion of androstenedione to estrone by ^ vitro incubation studies.

5. Evaluate the relative efficacy of substances potentially active as

aromatase inhibitors in an j^ vitro system utilizing a placental aromatizing

enzyme system to inhibit excessive conversion of androstenedione to estrone,

that occurs in some postmenopausal women.

6. Examining the interaction of estrone and estradiol in target tissues such

as human endometrium and immature rat uterus.

With the attainment of these contract objectives, the origin and action of

estrogen in postmenopausal women can be clearly defined as well as quality
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and quantity of estrogen production.

Significance for Aging Research: The results of this study should contribute

to understanding of the physiology and pathophysiology of estrogen production

after the menopause as well as its medical management. Neither the quanti-

tative nor qualitative characteristics of estrogen production in the menopause

have been fully elucidated. It is clearly evident that the data on levels of

endogenous estrogen production, the chemical nature of estrogens produced and

their biological activity as well as factors which may contribute to alter-

ations in endogenous estrogen production are needed. The acquisition of data

under this contract is critical to understanding the degree of decline in

estrogen production and the alternative methods by which estrogen production

occurs in postmenopausal women. Also, a rational approach to replacement

therapy in postmenopausal women cannot be developed until quality and quantit/

of endogenous estrogens produced during the menopause are clearly delineated.

Proposed' Course: The contract is to continue for a minimum of one year.
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NICHD Annual Report
July 1, 1973 through June 30, 1974

Adult Development and Aging Branch
Contract and Collaborative Research

Contract Number: HD-3-2762

Contract Title: A Retrospective Study of Postmenopausal Women with and
Without Estrogen Replacement Therapy

Contractor: University of California at Irvine, Irvine, California

Money Allocated: $97,508.00 (FY 1973)

Objectives: The aim of the proposed epidemiologic study is to determine
whether and to what extent estrogen usage tends to increase the risk of stroke
in a population of postmenopausal women living in a retirement community.
The contract provides for the support of a retrospective study of the inci-
dence of cerebrovascular disease, and other factors which predispose to
cerebrovascular disease in a specific and uniquely discrete population of
7,000 postmenopausal women. Cases of cerebrovascular disease occurring in
postmenopausal women will be identified and described (morbidity and mortal-
ity) . The population of identified stroke cases will be compared with an
appropriate control group to determine if the case group is significantly
different from that of the controls. Also, to determine the role of likely
risk factors, proximity, dose and duration of drug usage in affecting severity,
or type of stroke. ' :

Significance to Aging Research: Until recently, the long-term effects of

estrogens in postmenopausal women have been a matter of conjecture or largely
ignored. The proposed study will provide current data on comparative risk of
cerebrovascular disease in postmenopausal women taking estrogens and post-
menopausal women who are not using them, but are otherwise at comparable risk
from other causes.

The significance of this project lies in the fact that a substantial percen-
tage of the women in the population are taking estrogen- like medications and

the initial goal of the study can be completed within a two and one-half year
period. At present the value of estrogen-like medication as therapy for post-
menopausal symptoms, for the prevention of vascular disease, and for the arregt
of osteoporosis remains unproven. There is serious concern that such medica-

tion in commonly used dosage is a significant health hazard with specific
reference to the three most common causes of death--heart disease, cancer and

stroke. There are no data available on the questions posed by this proposal.

The population selected is uniquely constructed to permit this type of inves-

tigation. Information of this type is extremely important, since it may serv^^

to guide the medical care of the many millions of women over the age of 50

in the United States-

Proposed Course: The study is planned for a minimum of one year. Continua-

tion is dependent on results from the first two years' study.
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ADULT DEVELOPMENT AND AGING BRANCH
CONTRACT AND COLLABORATIVE RESEARCH

COiItRACT NUMBER: 72-3-008

CONTRACT TITLE: Analysis of Aging-Associated Involution of Cellular Immunity
in Mice

CONTRACTOR: University of Florida, College of Medicine, Gainesville, Florida
(Contract Officer: Dr. Perry 0. Teague, Department of Pathology)

MONEY ALLOCATED: $6,500 (FY 1974)

OBJECTIVES: The Contractor will exert his best efforts to:

1) Determine whether or not thymic epithelial cells and/or uncommitted bone
marrow lymphocyte stem cells decline in ability to function in normal
cellular immune responses with aging;

2) Determine if an active thymus is required for retention of "normal thymus
dependent cellular immune functions" during aging of th3rmectomi2ed and of
thymec tomized -and- sublethally- irradiated mice;

3) Determine whether thymic epithelial cells or bone marrow stem cells from
young and old syngeneic donors will reconstitute thymectomized and leth-
ally irradiated mice of three strains: A/J, C57BL/6J and DBA/IJ and

4) Deteniaine if spleen, cells from each mouse strain respond to stimulation
in vitro to PHA, SEB and allogenic mi tomyc in- C- treated spleen target cells,

FINDINGS: Preliminary Results with Respect to Objectives

1) Irradiated and reconstituted thymectomized A/J mice: thymectomized mice
had no residual thymus tissue. The spleen cells from old mice were more
responsive to PHA than experimentally-reconstituted groups; responses to

SEB and allogenic target cells were similar. Lymphoid function of A/J
mice as measured by PHA responsiveness was significantly reduced in the

thjrmec tomized or thymectomized-and-irradiated groups. In contrast, T-celi
function in all groups was the same when analyzed by responsiveness to SE3
or allogenic target cells. No differences in peripheral blood lymphocyte
counts were seen among groups. Results of studies with C57BL/6J mice wera
somewhat different from A/j mice two months following adult thymectomy.

A significant decline in resportsiveness to PHA was seen in the thymectomized,

thymectomized-and-irradiated, and sham- thymec tomized groups. Responsiveness
as measured with SEB and allogenic target cells was Inconclusive. Data fCom
the DBA/IJ mice two months after thymectomy were inconclusive.

(
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2) An effort vas made to determine the number of T and B cells in normal anc.

adult thymectomlffid C576L/6J mice. Normal animals vere found to have 307<,

theta positive T-cells vhile the thymectomized animals vere found to havt

7% in the same population. In contrast, B-cells increased from 27% in

normal animals to i6% in thymectomized animals,

SIGNIFICANCE TO BIOMEDICAL RESEARCH AND AGING PROGRAM: There is evidence that
immunologic competence declines with age. Since immunologic diseases -- neo-
plastic, autoimmune and infectious -- show increased incidence with age, it

is important to understand the genesis of this age-related decrease in immuna

competence. The inability of the organism to control such diseases is likely

associated with a functional change in immunologically-reactive cells as vjell

as with a decrease in ability to mount a rapid and intense immune response

as would be required for infectious diseases. Studies should be encouraged

to attempt to determine the mechanisms by which immunocompetence develops, the

variables that modify the rates of its development, the significance of loss

of competence and possible methods of therapeutic intervention.

PROPOSED COURSE: This contract should be maintained active through

June 30, 1974.
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ADULT DEVELOPMENT AND AGING BRANCH
CONTRACT AND COLLABORATIVE RESEARCH

CONTRACT NUMBER: YOl HD 31003

CONTRACT TITLE: Longitudinal Interstudy Program

CONTRACTOR: Veterans Administration
Boston, Massachusetts
(Contract Officer: Dr. Benjamin Ball)

MONEY ALLOCATED: $8,000

OBJECTIVES: This contract supports a series of meetings involving investiga-
tors of longitudinal studies of aging. The purpose of the meetings is to dis-
cuss topics of common concern to investigators of longitudinal studies, such
as procedures and problems in collecting and utilizing longitudinal data.
Each of the meetings is devoted to a particular topic and involves a small
number of working investigators who share a common interest and responsibility.

MAJOR FINDINGS: Interstudy investigator teams have been established which
deal with either methodological or substantive research questions. The in-
vestigator teams are in the following areas: cardiovascular aging, definition
of health and disease, special senses research, psychological and sociological
variables and their relation to biological variables, guides and models for
large scale interstudy collaboration.

SIGNIFICANCE FOR AGING. RESEARCH: Comparisons of procedures and data would do
much to clarify the important differences and similarities among the various
study populations. The conferences serve as a coordinating mechanism for
longitudinal studies on aging.

PROPOSED COURSE: This contract should be maintained on a yearly basis.
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adiJlt DeveIlopMEnt and aging branch
contract and collaborative research

contract number: 72^2767

CONTRACT TITLE: Review, Analysis, and Evaluation of Models for Forecasting
Future U.S. Population

CONTRACTOR: Duke University
Durham, North Carolina
(Contract Officer: Dr. George Myers)

MONEY ALLOCATED: $92,000 (FY 73)

OBJECTIVES: This contract supports a review that will identify existing pop-,

ulation models as well as classify and evaluate them. The aim is to develop
predictive models that will be responsive to current needs and provide more
sophisticated approaches to population planning for the elderly.

MAJOR FINDINGS: The effects upon population of eliminating major causes of

death have been examined. Four causes of death were treated: major cardio-
vascular-renal diseases, influenza and pneumonia, malignant neoplasms and

motor vehicle accidents. The projected population age 65 and over for the

year 2000 resulting from the elimination of major cardiovascular-renal dis-
ease was nearly 15% greater than what would have resulted if this disease
had not been eliminated. The corresponding difference for the projection
eliminating malignant neoplasms was only 147o.

SIGNIFICANCE FOR AGING RESEARCH: Basic to the process of planning for the

social, economic and health of the older population is an adequate understanc
ing of Its future size and composition.

PROPOSED COURSE: The ADA Branch will continue to support this research.
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ADULT DEVELOPMENT AND AGING BRANCH
CONTRACT AND COLLABORATIVE RESEARCH

CONTRACT NUMBER: NIK 74-C-323

CONTRACT TITLE: Summer Course on Psychological and Social Aspects of Aging

CONTRACTOR: University of Washington
(Contract Officer: Dr. Carl Eisdorfer)

MONEY ALLOCATED: $42,759

OBJECTIVES J The course will 'bring together established investigators in the

psychological and social sciences, and a cadre of young investigators to dis-

cuss and exchange information relevant to aging research. The purpose is to

stimulate more research on the psychological and social aspects of aging.

PROPOSED COURSE: This contract should be awarded periodically to various in-

stitutions.
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Mental Retardation Branch

Perhaps no other single problem within the broad tange of human development
is more complex and challenging than that of mental retardation. No other
problem more clearly reflects the broad mission of the Institute, for mental
retardation is a life-span problem requiring for its solution study of the
full range of developmental variables.

The inadequately developed intelligence which characterizes the retarded
individual is present early in life and obtains through maturity. Through-
out its course, mental retardation impacts heavily on the individual, his
family, conraiunity and the economic life and resources of our nation. The
complex phenomena subsumed under the term mental retardation stem from many
different causes and are expressed most commonly as the product of multiple
biological, behavioral and social variables In interaction.

The task of bringing this wide and diverse range of phenomena together as a

coherent body of related elements is similarly complex. Central to this
effort is the need to effect synthesis of the many separate but related
variables underlying the retarded condition which can give direction toward

solution of the problem. Within the Institute, this task is assigned to the

Mental Retardation Branch.

The primary mission of the Mental Retardation Branch is to develop and

support research aimed at the prevention of mental retardation and, when
this is not possible, to effect its amelioration. With the Institute, the

Mental Retardation Branch is now approaching the end of its first decade of

mission directed effort. This annual report presents an opportune time for

review and appraisal of the Branch's work.

The history of the Branch is one of steady growth. In its first year, the

program held 59 grants and contracts for a total outlay of $2,748,000. In

January, 1974 the number of grants and contracts had increased to 137 at a

total level of support of $18,226,000. Because the Branch holds a large

number of program projects, the number of grants and contracts reported for

1974 gives a misleading indication of the number of discrete research projects

supported. Each program project consists of several different but related

projects. Taking this feature into account then, tabulation of all discrete

research projects supported shows the number to be 247.

Numbers of grants and funding levels are but two dimensions reflecting

program growth and activity. Program growth is also reflected in an ever

widening of research problem coverage. Early in this decade the program

had narrow coverage with grants concerned with inborn errors of metabolism

dominant in program holdings. Today, program supported grants and contracts

cover virtually every area of mental retardation research concern.
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Legislation was passed (P.L. 88-164) in 1963 authorizing $26 million in
construction grant awards for centers for research on mental retardation
and related aspects of human development. These Mental Retardation Research
Centers (MRRC's) were heralded as primary agents for the nation's major
thrust in the attack on mental retardation. Responsibility for this con-
struction grant program was assigned jointly to the Division of Research
Resources and Facilities, NIH and the Institute. Continuing responsibility
for center program development and implementation was given to the Institute
and its MR Bi^anch.

The center construction effort has occupied the full span of this decade.
The first constructed center was completed and occupied in 1968, four years
after Initiation of the construction phase of the program, and the last
center became operational last year, 1973. In anticipation of the lag between
initiation and review of center construction grant applications and completed
construction of centers, staff initiated program efforts to bring the centers
into productive operation prior to completion of contruction. This was
accomplished through programing efforts with the "paper staffs" listed on the
construction grant protocols and by organizational work with the designated
center directors.

These early discussions resulted in the recommendation, approved by Council
in June 1968, for establishment of the center grant. Center grants and the
guidelines governing their award were conceived of as a means for strength-
ening center administration by adding to its functional identity and
capabilities.

Establishment of the center grant mechanism carried with it the recommen-
dation calling for establishment of the Mental Retardation Research and
Training Committee (HDMR) . Study of the problems of center administration
indicated that a stable, continuing scientific review body committed to the
center's successful accomplishment of mission was necessary.

The review charge made to the HDMR Committee was scientific review of all
center grants and all program projects, training grants, and fellowships
assigned to the MR Branch. In addition, the committee was charged with
review and report to Council of the relevance of each center's research
activities to their primary mission—"research on mental retardation and
related aspects of human development."

The HDMR Committee, from its inception, has met its charge successfully and
in accordance with the highest NIH standards for scientific excellence. Its
growing experience with each center has provided in-depth awareness of each
centers needs, capabilities, and limitations against which any one of its
immediate review responsibilities can be discharged.

The program project grant has become increasingly a key element in building
the MR Branch. These grants are particularly suited to the purpose of the
MRRC's, for they provide a mechanism whereby multldisciplinary and inter-
disciplinary research can readily be forwarded. In particular, the program
project offers the opportunity to effect a synthesis of related elements
around a central problem or theme—an opportunity sorely needed in mental
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retardation research because of the diverse and Interacting variables that
determine the developmental life course of retarded individuals. As a
consequence of the advantages offered by the program project, program staff
has turned increasingly to this grant mechanism for program development.

MENTAL RETARDATION RESEARCH CENTERS

The MRRC program represents a potentially unique resource for multidisci-
plinary and collaborative research between biomedical and behavioral
scientists to better understand the complex causes, pathogenesis and modes
of prevention, treatment, and amelioration of mental retardation. More than
600 investigators representing a broad range of basic, clinical, and applied
sciences and nearly twice as nlany supportive personnel are engaged in this
effort. This concentration of research talent In mental retardation and
related aspects of human development is the nation's response to this major
social problem.

An important adjunct to research is the testing of new ideas in practice,
the clinical application of preventive and treatment modalities and the
training of manpower to staff emerging service programs. The University-
Affiliated Facility program is particularly well suited to this purpose.
Ten of the research centers also have UAF's, frequently in the same building
and occasionally under the same administrative direction. The two programs
are generally closely integrated on most campuses, with potentially enrichinjj
benefits to both. The integration of research with service and training
activities has the additional value of helping to direct the centers toward
mission-oriented goals.

Concern with the human condition is further enhanced by center affiliation
with public or private residential facilities for the retarded, school and
day-care programs and university or community-based diagnostic clinics.
In some instances (Washington, UCLA, Kansas, Fernald, Wisconsin, Peabody,
North Carolina), the tie with state institutions is especially close, with
investigators holding faculty appointments, occupying laboratories in the
institution or working directly with retarded subjects in ward settings.
These administrative arrangements have been encouraged by the Institute to

bridge the traditional gaps between universities, institutions, and com-
munities, to facilitate the dissemination of new knowledge and its trans-
lation into practice, and to expedite program relevance. While this goal

is not yet fully realized, coordinating mechanisms and partial communication
systems already in force, indicate that real progress is being made.

The Institute's development of innovative policies for the fiscal support

of the centers has been a major contributing force to their growth and

viability. The most significant policy, designed to help the centers carry

out their legal commitment to conduct research in mental retardation and

related aspects of human development for a minimum of 20 years, is the

center grant. -i

The center grant, which includes support for administrative costs, common

equipment and supplies, and other supportive services of the research program

effects certain economies through the sharing of resources (computer

services, vivaria, high-priced scientific equipment, electronics, machine
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shop, information services, support laboratories, etc.). Many of these
resources, which undergird center activities, are not readily obtained
through regular grant mechanisms and can be justified only when th^y serve
a large number of investigators.

The most significant aspect of center support, however, is the provision fdr
support of new program development personnel for a limited time, and other
costs related to the initiation of new program areas. Such support has
greatly enhanced center recruitment capabilities and faculty appointment and
has resulted in the commitment of many outstanding scientists to mental
retardation research. Perhaps more than any other single category of support,
under the core grant, this category is largely responsible for helping the
centers become centers of excellence and effective competitors for grant funds.

The spectrum of research studies being conducted In the MRltC's embraces
every known major dimeilsion of the problem. Illustrative achievements are
included in the section on research activities.

i

RESEARCH ACTIVITIES !

The Mental Retardation Program sponsors a broad attack on the problem of
mental retardation ranging from studies in fundamental molecular biology,
biochemistry, neurophysiology, and genetics to epidemiology^ pathology,
obstetrics, and pediatrics and to psychology, sociology and special education.
Of primary concern to the Institute are inquiries into the basic causes and
means of preventing mental retardation through research into the biological
and behavioral processes which contribute to or influence the development of
these disorders. The Program's research attack is based on a program of
research grant support, creation and support of special research facilities
and resources, dissemination of scientific information througlh support of
scientific conferences, and through contract support of resedtch designed to
accomplish specified research goals. Many of the research accottplishments
which theNICHDhas supported have been achieved in the 12 Mental Retardation
Research Centers for which theNIHDhas programmatic responsibility. These
Centers, located throughout the country, are uniquely capable of carrying out.

research in the complex problems of mental retardation by calling upon the
skills of investigators in many disciplines. In addition, the Centers provide
training sites for future scientists.

Genetics and Inborn Errors of Metabolism '

In institutions for the mentally retarded today, 5 percent of the patients
have inborn errors of metabolism, 10 percent have Down's Syndrome, and 25

percent have central nervous system defects, many of which are inherited. A
survey of an unselected newborn population has demonstrated that 1 out of 200
babies has a major chromosomal abnormality. In addition, about 5 percent
have minor chromosomal defects, the significance of which reiUains to be
determined. Most of these genetically determined conditions are associated
with mental retardation or defects which Impair a child's ability to achieve
his optimal development

.
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The problem of lowering the number of mongoloid births in this country is of
special interest to the NICHD. Mongolism, or Down's Syndrome, is a form of
mental retardation known to be genetic in origin. Scientists also know that
the incidence of mongoloid births rises precipitously among offspring of
women over forty. The NICHD hopes to promote increased understanding of the
risks in pregnancies among women of this age group and has prepared a series
of pamphlets on this topic for public and professional information.

Progress has been reported this year in extending the use of amniocentesis ii

diagnosing, before birth, inborn errors of metabolism and Down's Syndrome

—

genetic deficits many of which cause mental retardation. The technique is alto
an invaluable research tool for studying basic mechanisms causing the inborn
errors.

Investigators from the Cincinnati Children's Hospital MRRC have developed an
animal model for study of phenylketonuria. The model involves the combined
feeding or injection of increased amounts of phenylalanine and an inhibitor

of phenylalanine hydoroxlase. Using this model, learning deficits have been
shown to occur in offspring of female rats fed the PKU diet between days 10

and 20 of pregnancy, although the deficit exceeded and could not be dis-

tinguished from that resulting from maternal malnutrition produced by pair-

feeding of control animals. Neither inhibitor nor excess phenylalanin alone

fed to pregnant animals produced learning deficits in offspring.

Biochemical data derived from studies employing this animal model serve to

confirm previous reports that the behavioral and biochemical aspects of

experimentally induced phenylketonuria are similar to those of the human

disease.

Investigators at the City of Hope Medical Center in California have now

carried out field tests to evaluate two new low-cost, simple methods for

detecting the metabolic error of galactosemic newborns. These tests can

be combined easily with current screening programs for phenylketonuria to

provide widespread early diagnosis of both diseases.

Institute-supported scientists have also made progress in studying chromosomal

abnormalities. Working at the Mental Retardation Research Center at Children's

Hospital in Boston, Massachusetts, an investigator is using sophisticated

methods to study what happens within the cell nucleus when the chromosome

doesn't divide at the normal time or when genetic materials does not perform

its reproductive function normally. These aberrations are being investigated

to determine the effects on production of necessary enzymes. Also, by making

artificial hybrids of cells and by manipulating the cells' environment the

investigators hope to determine which parts of the chromosome control pro-

duction of specific enzymes. Conceivably, this work could contribute to the

possibility of replacing or repairing defective chromosomes.

Teratology

Preliminary evidence obtained from experiments conducted at the Cincinnati

Children's Hospital MRRC suggest that doses of acetylsalicylic acid too low

to produce gross CNS malformations produce behavioral impairments. The
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learning impairment Was attributed to functional brain damage resulting from
in-utero exposure to salicylates, ^he damage was not accompanied by anatomic
abnormalities of the CNS although minor malformations of the skeleton and
viscera were observed. This and other work in behavioral teratology points
to need for expanded efforts in this area.

Early Intervention

Evidence supporting the effectiveness of early interventions for improving
the development of retarded children has recently been provided by investi-
gators at the Experimental Education Unit of the University of Washington
MRRC. Working with Down's syndrome children in age groups from birth to
18 months, 19-36 months and from 3-5 years of age, these investigators have
been able to demonstrate significant developmental gains in cognitive, speEjplv

and language, motor and self-help performance at all age levels. These gali'ib

hold up under sustained programming to school age using a methodology for
preschool classroom training and parental instruction in Interventipn pro-
cedures. The most marked gains were achieved in those children for whom
intervention began early in their development.

Malnutrition and Learning .

The effects of malnutrition on the normal growth and intellectual development:

are still somewhat undefined, although thought to be widespread. A recent
Institute-supported study done in cooperation with the government of Jamaica.
West Indies, has shown that children who have experienced severe malnutrition
during the first two years of life have lower intelligence levels at school
age than their siblings and classmates. Because most brain development is
completed before the age of nine months, children experiencing severe mal-
nutrition before that age were compared with those affected later. No
significant age-related differences could be observed. The finding that the
malnourished children have lower intelligence is in accordance with the
observation of other investigators. On the other hand, it is surprising that
there is no observable association between intellectual level and age (up t;o

2 years) at which malnutrition occurred. The investigators point out that
development of other nervous system tissue extends into later infancy.
Accordingly, the child's intelligence remains vulnerable to malnutrition even
after nine months of age. In light of this, the grantees suggest the need
for studies of children who have experienced malnutxitlon at later ages.

Amelioration and Treatment

Growing disenchantment with the quality of residential car* in the U.S. has
led to administrative pronouncements to depopulate these facilities and to

develop alternative patterns of care. Unfortunately, knowledge is not yet
available as to the type of care most suitable for specific individuals and
the program ingredients most likely to maximize development and adaptive
behavior.

A large scale project at the Pacific State Hospital (a part of the MRRC at

UCLA) is focusing on these issues. Efforts are underway to determine what
criteria are applied in the selection of resources for placement, to
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specify the nature of the environment and to evaluate outcome behaviors.
Through tesearch of this kind, it is hoped that movement of individuals from
institutional to community-based facilities and the selective placement of
children and adults in a variety of care, training, and rehabilitative settings
can proceed on a sounder basis than heretofore.

Further, epidemiological studies have examined public institution an<i com-
munity residents. Data which have been collected on more than 20,000
residents with respect to diagnoses, adaptive behavior, physiological traits,
social relationship and psychological charateristics probably represent the
most comprehensive information available on institution populations. This
data has been related to mortality, life expectancy tables, and training
outcomes and has been applied effectively to institutional management and
programming. The community study at Riverside highlighted the discrepancy
between measured intelligence and adaptive behavior for ethnic minority
groups. Many children of Mexican-American descent and bilingual in speech
tested poorly on standard intelligence tests because of deficiencies in the
English language rather than intellectual impairment. These findings sti-
mulated policy changes in the educational system and the decertification as
mentally retarded of thousands of children.

The activities of the Mental Retardation Research Centers encompass a wide
range of basic, clinical and applied efforts including behavior modification
technology. At the University of Kansas Mental Retardation Research Center,
parents and scientific investigators collaborated to bring laboratory tech-
niques for altering or eradicating undesired behavior into the home setting.
Behavior modification is a system designed by scientists either to encourage
desired behavior by rewards or to eliminate undesired activities by ignoring
them or highlighting an alternative. Previously this technique had been used
only in well-quipped laboratories on severely retarded children. In a recent
center report, one parent noted that she was able to increase the frequency
with which her son would wear his orthodontic device by giving him a reward
if the brace was in his mouth at spot-check times. A second parent gave her
daughter points and point trade-in items as an incentive to assist with house-
hold chores. The parent of a 4-year-old boy managed to significantly reduce '

the child's whining, crying, and complaining behavior by refusing to respond
to it. And, in the fourth case, a mother decreased the amount of time it

took her 5-year-old daughter to dress herself in the morning by making tele-
vision privileges contingent upon promptness. These behavior problems were
not severe enough to impel the parents to seek outside advice; they were,

however, typical of those found in many homes that are common sources of

friction.

As part of a large study of the relationship between maternal behavior and

children's intellectual development, an Institute-supported scientist at VCLt>.

collected data on child-rearing practices fostering optimal development. The
investigator observed the effects of the mother's physical and vocal contacts

and how much she ignored or played with the child. He found that the amount

of contact between mother and child controlled not only the babies' responses

to their mothers but also how much they stimulated themselves. The more the

baby responded to its mother the less reponsive it was to strangers. Also the
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more suppressive or critical the mother was observed to be, the less soclall;
responsive the baby was. Studies such as these provide data on child rearing
practices which may affect children's development and make some children seen
mentally retarded. The studies may also provide a basis fot recommending
certain practices which are shown to enhance development.
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Contract Number

Contract Title

Contractor

\

Money Allocated

Objective

Methodology

NICHD ANNUM, RRPORT
July ], ]'J72 tlrrouH.li .Inm- )(), l')73

Mcntiil Retardd t 1 01) Brtiiuli

Collaborative Reseurdi ;nul CoiiLructa

Siittimary Reports

NIH-71-2447

Diagnostic and Intervention Studies of High-Risk Infants

Regents of the University of California, U.C.L.A.

$641,903, FY 73

The purpose of this contract is: (a) to develop new
diaghostic techniques snd relate these to established
ones, so as to best delineate those aspects of psycho-
physiological functioning in high-risk infants that

indipate continuing risk for development, and (b) to

ameliorate or modify this risk status through a program
of specified interventions implemented from ten to

twenty-four months of age.

This prospective study is designed to specify those be-
haviors of high-risk neonates and infants which relate
to performance on tests at two years of age. The study
design is longitudinal, and correctional, covering a

two-year period in each child's development.

The study sample^ of 200 subjects will be drawn from Los

Angeles area hospitals and the UCLA Newborn Nursery and
will consist of all premature infants of 37 weeks ges-

tational age or less. The control subjects, full-term
infants (39-41 weeks gestation) will also be drawn from

the UCLA Newborn Nursery.

In the newborn period the infants will be rated on several

behavioral and physiological diagnostic tests as well as

on obstetrical and neonatal events. In addition, the

infants 's performance on other diagnostic tests will be

assessed during the first four months. All infants and

their parents will be provided with intensive medical,

nursing, and social work support and anticipatory guidance

in the nursery, well-baby clinic, and in the home.

When the infant is four months of age, the scores on all

measures will be weighted and summed to derive a 4-Month

Cumulative Risk Score (CRS) . The CRS will then be used

to classify the nine-month old subjects as high or low

risk.

ED-

9



Additional diagnostic tests of behavioral and physiolog-
ical functions will be administered during the four to

nine months period. Medical, nursing, and social work
support will continue for all babies both in the well-
baby clinic and in the home. Scores on all of the diag-
nostic tests will be weighted and summed to yield a

9-month CRS. Tlie 9-month CRS will be used to validate
the risk and non-risk status of a 4-month CRS. At ten

i months of age, the high-risk infants, as determined by
their CRS's, will be randomly assigned to an educational
intervention or to a non-intervention group. Intervention
will continue with the infants in the intervention group
until the infants are two years of age. The diagnostic
measures and the specialized intervention program will be
evaluated by testing each child at two years of age on a

variety of measures.

Results : The project is in its third year of operation. Pilot
work, is near completion and experimental subjects are
being accepted into the formal research program.
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Collaborative Research and Contracts

Summary Reports

Contract Number: NICHD- 7 2- 2 7 94

Contract Title :

Contractor :

Money Allocated:

Objectives :

Methodology

Results

Definition of a Behavioral Phenotype in the Cornelia
deLange Syndrome

The Regents of the University of California, San Diego

$123,895 FY 72

A description of the general behavioral repertoire of pat-
ients with Cornelia deLange syndrome will be developed.
This study will describe, codify, and quantify preliminary
impressions that there is a characteristic behavioral
pattern in this syndrome. Uniformity and consistency of
observed movement phenomena will be examined and the

distinctiveness of the behavioral phenomena to Cornelia
deLange syndrome will be assessed. Determination will
also be made of the degree to which the developed quanti-
tative indices of behavior are useful in discriminating
between different clinical conditions.

Nonverbal behavioral phenomena such as general body ac-

tivity, body posture, gait, posturing of extremities,
facial muscular movements, and social interactions will
be recorded on videotape in children with Cornelia deLange
syndrome. As a result of experience obtained during the

initial videotaping of five patients, the videotape record-

ing protocol has been revised and will include the follow-

ing general sequence: non-social sequence where the sub-

ject is led into and left in the studio containing a chair,

small cot, and toys. After about four minutes, a sequence

of 100 dB speech noise is activated for a few seconds
on five different occasions at one minute intervals; so-

cial sequence with an adult stranger; social sequence witfc

,

a familiar person; and twirling chair sequence. In each
session, parents or those caring for the child will be

permitted to view the entire recording. An extensive
interview with the parents focusing on behavioral aspects
and developmental details, will be taped at the end of

each of recording session.

Three additional patients with Cornelia deLange syndrome

were observed and videotaped in San Francisco during the
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past year using the revised protocol. Four patients
from the Chicago area were evaluated and videotaped in

Miami. These observations indicate that useful informa-
tion can be obtained in this fashion. Commonalities of
behavior are emerging which are interesting in that they
affect not only the patients' response to his mother, but
conversely her response to the child. These interactions
may affect the entire family. Similar behavioral analysis
could be applied to other retardation syndromes. The
investigators are excited about the possibility that the
results of this study could provide guidelines that would
permit doctors to help parents learn how to live with an
infant or child with this problem. In addition, following
the observation that patients with Cornelia deLange syn-
drome became more tractable after bouncing and twirling,
a more concerted evaluation of certain physical parameters
such as tomograns and histopathological evaluation of the

ear will be carried out.
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Mental Retardation Branch
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Sunmary Reports

Contract Number:

Contract Title :

Contractor ;

Money Allocated:

Objectives ;

Methodology

Results

l-YOl-HD-30001-Od Interagency Reimbursable Agreement with
the National Aeronautics and Space Administration

An Automated System for Chromosome Analysis

Jet Propulsion Laboratory, California Institute of
Technology

$342,710 FY 72

The purpose of this contract is to develop an automated
system for analysis of conventionally stained as well as

"banded" chromosomes. The following goals are to be
accomplished in this contract: development of a semi-
automated system for the preparation of metaphase chromo-
some spreads on microscope slides; development of an
automated light microscope system for fast, reliable, and
efficient location and digitization of metaphase spreads;
development of computer programs for karyotype analysis
and classification of the digitized spreads; development
of an interactive data management and analysis system
for a cytogenetic data file; and systems testing using
slides obtained from different groups of subjects.

The contractor will perfect an automated light microscope
,

system that they have developed. The system examines
microscopes slides of human metaphase spreads which in-

cludes an object locator technique employing a rotating
mirror, optical scanner, automatic focus procedure, and

necessary programs for analysis of the image of selected
metaphase spreads stained conventionally and using various
"banding" techniques. The signal received by the optical
scanner is sent through an analog to digital converter

to a computer where, under interactive control of an

operator, digital images of selected metaphases are written
on tape for computer analysis. The final computer-gener-

ated karyogram is presented in the form of a high quality,

hard copy print. Corresponding numerical measurements

are available from the line printer.

The contractor has completed the design of the system

and taken delivery on the bulk of the equipment needed

to complete the contract. Progress toward the achievement
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of all the goals as proposed in the contract is generally
proceeding on schedule. The hardware selection has been
sensible and the software design, apart from banding ana-
lysis which needs some modification, is reasonable. The
engineering problems are surmountable and typical to

any project of this type. The contractor is considered
to be making progress within the production schedule.

Systems evaluation will include analysis of banded chro-
mosomes obtained from 1,000 newborn infants; compare
analysis of subset of cells done by at least two cyto-
geneticists and their (manual) analysis With the computer
system; compare the karyotypes of known speciments con-
taining both normal and abnormal karyotypes, with the

computer classification.
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Methodology

Results
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Mental Retardation Branch
Collaborative Research and Contracts

Sunnnary Reports

NICHD-71-2081

Intellectual and Behavioral Consequences of Severe Malnu-
trition in Infancy: A Collaborative Study

Albert Einstein College of Medicine

None

The aims of this study are to assess the relationship be-
tween severe malnutrition during the first two years of

life in children and their subsequent intellectual devel-
opment and behavior. Control groups of siblings and class-

mates are being compared on variables related to somatic,

neurological, physiological, intellectual, educational,
and family characteristics.

This is a retrospective study of children aged 6-10 years

who were hospitalized for severe malnutrition before two

years of age. Detailed clinical records were kept of these

infants regarding clinical severity of illness, duration
of stay and somatic measures. In the follow-up study

information on the index children and controls was obtained

on a wide range of developmental and behavioral indices,

school behavior and achievement, child rearing and social

environmental stimulation.

This project is now complete, although a final report of the

data is not yet on file. A number of papers have been pub-

lished indicating that the index children; namely, those

subjected to severe malnutrition in infancy are shorter,

weigh less, have smaller head circumference, lower IQ's,

lower school achievement, and less satisfactory behavior

in school. Both malnutrition and the lack of social stimu-

lation appear to play relatively equal roles in the negative

outcomes noted. Variations in the age of hospitalization

from infancy to two .years, did not appear significant in

affecting developmental outcomes.
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Contract Number:

Contract Title :

Contractor :

Money Allocated:

Objective :

Methodology:

NOl 92180

Prevention of Prematurity and Developmental Disorders
Through Nutritional Supplementation and Laboratory Studies
on Prenatal Malnutrition

Columbia University School of Public Health |

$568,514, FY 73

The purpose of this contract is to carry out a controlled
study on the effects of nutritional supplements to preg-
nant women in the socioeconomically deprived population
of Harlem in New York City. Evaluation will be made of
the impact of these supplements during various stages of
pregnancy on birth weight, infant development, infant
mortality and related disorders. Subjects will be drawn
from a clinic population considered at high risk of giving
birth to premature infants. This project is presumed to
have great social and practical significance for improving
physical and intellectual development in racial minority
and poverty groups and for the prevention of mental
retardation and related handicapping conditions.

The laboratory studies are designed to obtain a better
understanding of the physiological parameters of growth
and development and the potential role of infectious
processes in low birth weight and retarded development.
The correlation of data from these studies with patho-
logical and clinical findings and data derived from the
basic project will strengthen and extend the results and
validity of the nutritional experiment.

Experimental and control groups will be selected from a

clinic population serving the Harlem area according to

certain indices of high risk in producing low birth weight
infants such as prepregnancy weight, previous history of
prematurity, weight gain during pregnancy and age of mother
and low protein intake. Other relevant factors including
smoking habits, drug usage and trimester of entry into the
project will be considered in the analysis. Infants will
be assessed developmentally at birth, 26 and 40 weeks of
age.

'
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The laboratory studies Include biocheiiilcul measuremt^iits ol

DNA, RNA and protein on placental and autopsy material and

their relation to cell size and number. Morphometric mea-

sures will be made on by-products of pregnancy and infant

tissues and studies of infection will be underaken on

maternal and infa'at serum and cultures.

Results : The project is n6w entering its fifth year and has comple-

ted its full subject enrollment as of September, 1973.

On the basis of interim evaluation and incomplete data,

the number of subjects was reduced to approximately 900

and all of the babies from this cohort have now been

delivered with a significant proportion having completed

the final developmental tests at age 44 months. Data on

outcomes for the total study are not yet available but

preliminary analysis suggests that nutrition supplemen-

tation has been effective in increasing birth weight.

Th.e contractor is proposing a research grant application

for the follow up of children at age 4 years to assess

more reliably the relationship between intellectual and

behavioral development and birth weight of children in the

study.

The supplementary laboratory work initiated in February,

1972 is being carried out successfully according to the

original protocols presented.
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Summary Reports

Contract Number: NO 1-HD- 1-2446

Contract Title

Contractor

: An Investigation of Certain Relationships Between Hearing
Impairment and Language Disability

J University of Washington, Seattle, Washington

Money Allocated: $160,841, FY 73

Objective

Methodology

The objectives of this project are best described in two
phases. The three specific objectives of Phase I of this •

contract are: (1) to determine the feasibility of con- j,

ducting an extensive investigation of the relationships
between hearing impairment and the speech and language
status of children from birth to three years of age; (2) to

formulate a test battery for assessing the speech, hearing
and language abilities of children under the age of 36 .

months; and (3) to develop specific testable hypotheses re-
garding the relationships between hearing impairment and
language function. The results of Phase I of this contract
will serve as a base for Phase II, a subsequent project on
the investigation of the relationships between hearing
impairment and language in young children. Phase II will
provide a base for the investigation of language disability
of children with other problems, such as cultural-familial
mental retardation, physically based mental retardation,
and cerebral palsy.

The research will be conducted in four major areas:

(1) auditory perception, (2) receptive and expressive lan-
guage, (3) speech production, and (4) communicative inter-
action. In the area of auditory perception four facets will
be examined: (1) behavioral responses to different auditory
stimuli will be examined utilizing a variety of play tech-
niques and conjugately programmed stimuli with a specially
constructed manipulanda; (2) speech sound discrimination of
2-3 year olds will be tested using a key-foil discrimination
task; (3) auditory sensitivity, examining behavioral re-
sponses using a population of 6-24 month old infants; and

(4) auditory sensitivity, temporal integration and discrimi-
nation between paired auditory stimuli will be examined in
Infants using modifications of averaged electroencephalic
audiometry.

Receptive and expressive language will be examined in terms
of phonological, morphological and syntactic development
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using transcriptions of language samples recorded on
video tape* Speech production will be studied by (1) de-
scribing the vocalizations of infants in terms of feature
ftetworks, (2) describing the prosodic skill development
in both normal and hearing impaired children under the
age of two, and (3) measuring such physiological aspects
of speech control as lip movement, jaw movement and
lung volume. Communicative interaction will be examined
using video tapes obtained in the child's home and evalu-
ated for communicative and interactive behaviors. The
tapes will be studied for number of vocalization-verbali-
zation behaviors, communicative events, antecedent evehts,
consequential events and behavioral events.

Results : This project is in its third year of operation. During
this period substantial progress has been made toward
accomplishing each of these goals. The contract team has
not only developed a set of testable hypotheses concern-
ing the relationship between hearing loss and language
development, but is attempting to develop a common theo-
retical framework in which to study receptive and pro-
ductive processes.

The contract team's work on the development of techniques
for evaluating hearing and language have also shown ade-
quate and positively accelerating progress. They have
adapted behavioral techniques for evaluating the hearing
of children down to about 12 months and now are adapting
instrumental conditioning techniques to study auditory
sensitivity, sound discrimination, and sound recognition
of the younger infants. The electroencephalic audiometry
research has produced several interesting findings, but
it now appears that this procedure will not be included in
Phase II. 3he research on phonological transcription and
analysis of the acoustic output of young children also
shows progress. The group has realistically restricted
their study of language primarily to the study of phonol-
ogy with only a limited amount of work on semantics and
syntax. A broader study including semantics and syntax
at this time would lead to diffusion of effort. These
three aspects of language can be combined in Phase II.

The contract team has already published several papers in
the methodology area.

Several methodological problems have been solved in the
communication interaction area and data have been collected
in the home setting with a video-tape sampling procedure
developed by the contract staff.
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Although the contract 1h otll 1 fii the tloveJopmontnl ph.^i»ct,

the work done is p'romlHlng and uulc|uo liihioCar as It pro-
vides an intersection of several rather important areas
of investigation. First, the group is making an attempt
to integrate work on the development of auditory reception
and vocal production within a common framework; namely,
the framework of rhythm being an organizing principle
for language development. Second, they are investigating
these relationships with very young children. Tliird,

they are introducing these sophisticated and promising
techniques of study into the area of early language
development of the hearing impaired and retarded
populations.
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Contract Number:

Contract Title :

Contractor :

Money Allocated:

Objectives :

Methodology

Results

NICHD ANNUAL REPORT
July 1, 1973 through June 30, 1974

Mental Retardation Branch
Collaborative Research and Contracts

Summary Reports

NIH-72-2016

The Development of Materials for Application of Behavior
Modification Skills by Parents of Mentally Retarded
Children

Behavior Education Projects, Inc.

None

The purpose of this contract is to test the efficacy of

printed materials as used by parents, in shaping the behav-
ior of their retarded children. Determination will also
be made of the degree of supplementary training which may
be necessary in the use of such materials and the relation-
ships between child and parental characteristics and
training effectiveness.

This project involves several phases of operation. Ini-
tially, parents will identify problems and training needs
posed by the behavior of their children and programmed
texts will be developed responsive to these needs. After
these materials have been pretested, controlled experiments
will be undertaken varying the use of the texts and degrees
and form of supplementary training. Parent and child char-

acteristics will be included in the analysis of the data.

This project initiated in October, 1971 has been completed
and a final report published. A total of 13 program texts

in the area of self -care skills, speech and language, and
behavioral problems have been developed and pretested and

distributed in response to numerous requests for this

material. The experimental phase of the project has re-

sulted in the finding that parents utilizing the manual
materials alone have been just as effective, if not more so,

than the parents receiving the manuals and supplementary
home visits and professional training. Intermediate groups

to whom limited supplementary assistance was provided were

less effective than the manuals only group. Cost benefit

analysis indicated a difference of $38 to $211 per child

between the two extremes of the experimental groups, a

finding of practical and social significance. Profiles of

the characteristics of the parents suggest that social class

was not a discriminating factor in the utilization of the

materials, although the lowest social class was not repre-

sented in this study.
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Summary Reports

Contract Number: NOl-HD-3-2713

Contract Title

Contractor

Money Allocated

Objectives

Methodology

Results

Coordination of Regional Cytogenetic Registries. /

University of Oregon Medical School, Portland, Oregon

$39,539 FY 73

This contract wj.ll attempt to coordinate the existing
cytogenetic registries in Oregon and New York, and a new
registry in Denver, Colorado. In addition, a uniform
operating procedure for acquiring, storing, and retrieval
of chromosomal data will be developed.

The Oregon group will obtain and code chromosomal studies
performed primarily in the Medical School Clinical Cyto-
genetics Laboratory which includes 800 new studies per
year. In addition it will log in previously acquired cy-
togenetic information on approximately 10,000 patients.

The Colorado registry will be responsible primarily for
coding cytogenetic data from population surveys, patients
exposed to background radiation, clinic patients seen in
Denver with an expected annual data on about 13,000 sub-
jects. The New York registry, in addition to continuing
acquisition of cytogenetic data from the state of New York,
will also collect data for coding from established cyto-
genetic laboratories in Vermont, Massachusetts, and
Connecticut. Over 2,000 cases annually are expected to

be logged in from this group.

The contract will develop a manual of procedures, establish
defined standards in selection of material for analysis
and for quality control, evaluate compatibility of the

computer programs developed for use by the collaborating
laboratories, and apply on a limited basis the common
format and manual of procedures.

This contract was initiated in June, 1973. An acceptable
unified common format and a manual of procedures have
been developed which includes pictures of fluorescent
and Giemsa-banded karyotypes as models for quality control.
The investigators have identified a few cytogenetic ab-

normalities which could not be accommodated in the existing-

nomenclature developed at the Paris Conference in 1971.
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The nomenclature needs modification of its convent lomil
terminology to accommodate newly described chromosom'al

abnormalities.

Compatibility of the different computers will soon be

demonstrated. A more intensive application of the common
format and the manual of procedures will be carried out.

Based on satisfactory progress to date, the investigators
have been encouraged to submit a request for extension
of the contract for two additional years.
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Contractor

Money Allocated
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Methodology

Results

NICHD ANNUAL REPORT
July 1, 1973 through Jun« 30, 197A

Mental Retardation Branch
Collaborative Research and Contracts

Summary Reports

None at this time
i

Social Aspects of Mental Retardation in Poland

Columbia University School of Public Health

$60,000 , FY 73

The goals of this study are to explore the relationships
between cultural familial factors and social class in mild
mental retardation without detectable organic impairment.
Efforts will be made to factor out components associated
with social stratification such as material conditions of
poverty, housing and physical environment; access to educa-
tion, health and use of facilities; nutrition; and such
cultural factors as the socialization process, attitudes to
schooling, etc. The situation in Warsaw, Poland provides
a unique, experimental opportunity to isolate these vari-
ables and the confounding effect of social class per se
because of the socialist regime which has markedly reduced
long-standing income gradients between skilled, unskilled
and professional occupation groups. Such information could
provide a basis for national social action and policy aimed
at prevention, therapy, and amelioration.

The first phase of the study involves a determination of
the prevalence of mild mental retardation in a 1962 birth
cohort. Data will be collected from a finding of school
and agency records and census tract data. Study and con-
trol subjects will be drawn from this birth cohort. The
second phase will be an intensive investigation of identified
groups of retarded children and controls in order to delin-
eate their mental, psychological, and social characteristics.
Psychological test instruments and interview techniques
will be applied. Analysis of the data from the first phase
will guide the focus of the substantive second stage.

The pilot phase of the study was initiated in October, 1973
under a PL-480 grant from the Social and Rehabilitation
Services Administration. This contract is to provide support
for the data analysis aspects of the study, inasmuch as

computer resources are not available in Poland and thus can-
not be supported through the counterpart currency program.
Preliminary data from the initial phase of the study will
be partially analyzed during the coming year.
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MentAl Retardation Branch
Collaborative Research and Contracts

Summary Reports

NIH-5-74-2848

Follow-Up Study on the Application of Behavioral Modifica-
tion Skills by Parents of Mentally Retarded Children

Behavior Education Projects, Inc.

$23,927, FY 73

This is a follow-up study of contract NIH-72-2016. The
objective is to determine the degree to which parents in
the various experimental groups of the initial study con-
tinue to apply behavior modification principles, knowledge,
and materials in shaping the behavior of their retarded
children. Since the original study involved relatively
short-term training (five months), the duration of the

effects of training poses important issues. Answers to

this question will help to evaluate the long-range effect
of various approaches to parental training and thereby,

suggest strategies for follow-up programs of this kind.

Contacts will be made with all parents participating in f:he

various experimental groups of the original project. Inter-

views will be conducted and test instruments applied to

assess the parents interaction behavior with their retarded

children in influencing the development of behavioral skills

and in the determination of their continuing knowledge
regarding behavior modification problems and technologies.

Approximately 100 parents will be involved in this follow-up

study and data both on parent and child characteristics

will be included in the analysis.

This project was initiated on May 1, 1974 and a final report

is expected in one year.
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NIH^74-2848

Follow-Up Study on the Application of Behavioral Modifica-
tion Skills by Parents of Mentally Retarded Children

Behavior Education Projects, Inc.

$23,927, FY 73

This is a follow-up study of contract NIH-72-2016. The
objective is to determine the degree to which parents in
the various experimental groups of the initial study con-
tinue to apply behavior modification principles, knowledge,
and materials in shaping the behavior of their retarded
children. Since the original study involved relatively
short-term training (five months), the duration of the
effects of training poses important issues. Answers to

this question will help to evaluate the long-range effect
of various approaches to parental training and thereby,
suggest strategies for follow-up programs of this kind.

Contacts will be made with all parents participating in f:he

various experimental groups of the original project. Inter-
views will be conducted and test instruments applied to

assess the parents interaction behavior with their retarded
children in influencing the development of behavioral skills

and in the determination of their continuing knowledge
regarding behavior modification problems and technologies.
Approximately 100 parents will be involved in this follow-up

study and data both on parent and child characteristics
will be included in the analysis.

This project was initiated on May 1, 1974 and a final report

is expected in one year.
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