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Laboratory Research

NIAlffi laboratory research programs have moved fo2rward steadily on a

broad front. Significant accomplisl^mGnts can be reported not only from a

variety of basic studies but also from studies in human disease and metabo-

lism. The highlights of research progress to follow are organized on the

same general pattern as in the 195U report for convenience in folloidng

progress in specific areas,

Amino Acids - The multitudinous ways in which amino acids are involved in

metabolism and in metabolic diseases are only beginning to

be unraveled. As reported previously, animals with experi-

mental diabetes have been found to be unable to convert the amino, acid

tryptophan : to the vitamin nicotinic acid. These studies have been extended

to demonstrate that the central defect appears to be inability to remove

the alanine side chain residue from certain tryptophan metabolites,' An
enzyme involved in the transformation of tryptophan has been found to be

increased in these diabetic animals. Insulin will normalize the enzyme

pattern .and abnormal tryptophan metabolism, whereas adrenal steroids
(cortisone) have the opposite action. In other studies, the value of

synthetic amino acids in human diets has been explored. Using human volun-
teers oh low protein (rice) diets, it has been shown that two of the essen-

tial, "amino acids, lysine and threonine, or a mixture of the 8 amino acids
which. are indispensable in human diets, or a mixture of certain non-
essential amino acids are capable of improving the protein value of this

diet. In certain patients however the essential amino acid supplements
produced a negative, unfavorable effect. This entirely expected and per-
haps significant finding remains to be explained. Because of the iraportant

role of 5-hydroxy-tryptophan and its catabolites in central nervous system
function, the extremely labile 5,6-dihydroxyindole derivatives have been
synthesized. The possible formation of tricyclic derivatives of p -

substituted pseudo -tryptophans and -tryptamines to yield 2-carboxy-eseroline
derivatives has been demonstrated, A method to synthesize 5-hydroxypipecolic
acid from y-hydroxylysine has been developed, 5-Hydi''oxypipecolic acid also
has been isolated in pure form from dates. The stereochemistry of hydroxy-
proline, a major constituent of collagen, has been elucidated. The long
sought- for lactone of allohydroxj'proline as well as other derivatives were
synthesized in these studies for testing in collagen forming systems, A
new synthesis of formiminoglutamic acid (important in the metabolism of
histidine and the B vitamin folic acid) and of formimino-aspartic acid (an
intermediate in the metabalism of histamine) has been developed. The path-
way of liistidine biosynthesis has been almofft completely elucidated. The
B vitamin (pyridoxal phosphate) is required for one of the steps. Two
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completely nev/ compounds,/, -asoartyl ohosohate and aspax-tic-p -semialdehyde

have been identified as interniediates in the biological transformation of
aspartic acid to homoserine. The reality of peptide bond interactions
ttoough soace has been demonstrated.

Amines - These substances are known to be formed in the human body and certain
of them have long been suspected to be involved in "intestinal auto-
intoxication". This theory has never been proved but M.'^JID scient-

ists have shcvrn that tno amines, spermine and spermidine are potent kidney
damaging agents, A single injection of these compounds into the renal artery
of rabbits leads to prograssive degeneration and almost complete atrophy of
the kidney in a few months, with, in many instances, elevated blood pressure
and focal myocardial necrosis. Spermine, in the oresence of a certain
enzyme (amine ojddase), is also liighly lethal to spermatozoa and certain
bacteria, SH-compounds antagonize this action. Chemical methods have been
developed to synthesize s;Dermine, and C^^ and N""-^ labelled putrescine. These
compounds have been used to demonstrate the biosynthesis of spermine and
spermidine from outrescine. Spermine has been found to be widely distribu-
ted in animal and plant cells. Evidence has also been obtained that putre-
scine is a normal constituent of animal cells (previously thought to be only
a product of urotein decomposition).

Proteins - These substances are not only essential to life as components in
diets but are major structural elements in the body, function as
hormones, enzymes, antibodies and in working elements such as

muscle, A new protein containing free SH-groups, to be called "sulfhydro-
tropomyosin", has been discovered and isolated from rabbit muscle. Bovine
fibrinogen was preoared in crystalline form and used as test material for the
Laki-Lorand factor which has been found to be absent in certain disorders of
bone marrow. The muscle enzyme, myokinase, has been obtained in a high state
of purity. The amino acid composition of the contractile muscle proteins
from a number of sources in different species has been determined. The amino
acid composition shov;ed increasing randomness going from highly developed
animals to lower ones. Parallel changes in the total electrical charge of
the molecule vras found. However, the contractile "orotein myosin obtained
from pregnant and non-pregnant human uteri, was found to behave similarly to
myosin from skeletal muscle, ilyosin from rabbits was found to have a high
molecular v;eight ribonucleic acid associated v/ith it. The principal intra-
cellular cation, potassium, was found to be bound to carboxylic acid groups
of myosin. The structure and properties of insulin were ex^Dlored vdth the
guanidination reaction, oreviously developed for serum albumin and fibrinogen.
Varying amounts of SH-groups have been found in serum albumin from different
sources and of different ages. The possibility that a reversible thiazoline
ring formation might account for these findings is being exolcred.

Carbohydrates - These substances occupy a key position in the research pro-
gram of i>IIAi«iD since they are a ruajor metabolic fuel as well
as components of structural. elements in tissues. The broad

and systematic studies being conducted found direct aoolication in human



.. - 3- -

disease during the year. Patients mth the congenital disease, galactose

diabetes (galactosemia) were found not to possess an snayme which is

essential for the metabolism of galactose (a component of milk sugar). This

discovery ^^ras made possible by fundamental studies on. carbohydrate metabo-
lism conducted by NIMiD scientists. These findings are significant not only
because they explain a hitherto obscure metabolic: di sea se^ provide a specific

diagnostic test which is not dangerous to the patient, but also open the door

to further studies as to whether imrecognized inability to metabolize galac-

tose may be a factor in certain nresently obscure disease states such as

liver cirrhosis, blindness due to cataract and mental retardation. HLs-

coveries in the fundamental studies have been many during the year. Studies

on the pentose pathway of carbohydrate metabolism have been extended to the

point where the oathway of carboliydrate synthesis from carbon dioxide in
photosynthesis has been caapletely clarified. This is a particularly signifi-
cant accomplisliment since 10 distinct and complex steps are involved in these
reactions. From this work it is possible to predict that the maximum effic-
iency of photosynthesis is 6 quanta per mole of carbon dioxide - long a highly
controversial issue. Nexir methods for the preparation of ribulose diphosphate
and xylulose ^-phosphate have been developed. The latter compound, first
discovered by an WIAIiD scientist, has been shown to be involved in the tran-
ketolase reaction, indicating an important role in nucleic acid formation
and carbon dioxide sjmthesis. Another newly discovered sugar, 3-ketopentose
phosphate has been identified in biological systems. The relative iraportance

of various pathways of carbohydrate metabolism in various species, various
tissues, in normal and diabetic animals has been studied further. Brain
tissue appears to utilize only one pathvjay, the Embden-Meyerhof sequence.
Liver from diabetic rats metabolizes more via the oxidative (pentose) path-
than do normal animals» The biologically important conversion of
fructose-6-phosphate into glucose-6-phosphate has been studied utilizing
tracer deuterium. Evidence has been obtained for an opening of the hemi-
acetal ring, followed by activation of the alpha hydrogen as a proton and
subsequent enediol formation as being involved. in this reaction. Patients
with diabetic acidosis who show an increased insulin re'iuirement have been
found to have an insulin antagonist in their serum. The adrenal cortex or
lowered serum pH are not involved in this phenomenon. The factor seems to
be associated with the^X and /J serum globiLLins. The metabolic fate of
certain substances closely related to carbohydrates, namely glucuronolactone
and glucuronate were studied in man. The principal immediate fate of
glucuronolactone is hydrolysis to glucuronate. Only liver seems to have the
capacity ^ for this conversion. Neither compound was incorporated into urinary
glucuronide. An intermediate in carbohydrate metabolism, 3-phosphoglyceric
acid, was found to be converted enzymaticaliy into the previously unlcno™
methylthio-ester, and again enzymatically into the also newly discovered,
glyceryl raethylthiol ester. These, reactions involving CH3-SH groups con-
stitute a new area in metabolism and may have much significance. The studies
on glycogen (the orincipal animal sugar) metabolism have been extended to
muscle as well as liver glycogen. These studies reveal a pattern of metabolic
inhomogeneity which is quite unique. I'iuscle and liver glycogen seem to
behave quite differently in that in liver the smaller- glycogen molecules are



metabolically wore reaccive, while in muscle the opoosite is true: the

peripheral replaceraent of glucose residues is more rapid on the larger

molecules than on smaller oneSo Systematic studies in carbohydrate chem-

istry are being continued. Specially significant accomplishraents were the

preparation of the crystalline '-'-hexaacetate of D-altro-heptulose (sedo-

heptulose)j proof of the structxjre of the second sedoheptulosan as 2,7-

anhydro-/^- -D-altro-heptulofuranose; isolation of what is oresumably di- - -

-

D-gluco-heptulopyranose 2,l' :2
' ,1-dianhydride; ar^d the preparation and

alkaline degradation of phenyl r^C-D-gluco-heptulopyranoside to 2,7-anhydro-
/6' -D-gluco-heotulopyranose. Studies in the ribose series have led to the

identification of 2, 3-0-benzylidene-D-ribofuranose which may prove useful in

the synthesis of other desired ribose derivatives. Studies of certain highly
reactive sugar esters have oroduced evidence that substances assigned 1,2-
O-(l-hydroxyalkylidene) structures are, in fact, 1-acyl sugars having the
hydroxyl group at C2 free. A type of reaction not hitherto observed was

found when the benzyl gi-'oup 01 2, 3-(l-benzylo:cybenzylidene)-/-T.' -D-fructo
furanose tribenzoate vfas readily replaced by an ethyl group through the
action of weakly acidic ethanolo The interesting and unique structural
features of the carbohydrate moieties of stevioside have led to the surpris-
ing discovery of migration of a sterically hindered acyl group from the

c<.. C-j_ to the C2 position in glucopyranose indicating that the normal acyl
groups at the .,<^ Gj_ position must be exceedingly labile, if indeed they
exist at all. An analogous discovery was made almost simultaneously by an
outside researcher in which migration of the phosphate group in the D-
ribofuranose series was observed.

Vitamins - Studies related to these vital substances continue to receive
attention not only because of their essentiality as dietary com-
ponents but also because they function as catalysts in a wide

spectrum of biochemical reactions. Picolinic acid (closely related
chemically to the vitamin nicotinic acid) has been found, lor the first
time, to be formed in biological systems and evidence has been obtained that
it is a normal metabolite in mammals. Growth factors, not identical to
known dietary essentials and still unidentified, are apparently necessary
for the chick. Convincing proof that cliicks require essential fatty acids
has been obtained for the first time. The guinea pig is the only animal
studied thus far which develops an anemia from deficiency of essential fatty
acids. The Shenaan diet mdely used to produce scurvy has been found
deficient in several factors in addition to ascorbic acid. The 5-hydroxy
analos of vitamin B]_2 has been found to have effects suggesting that it may
be a metabolic antagonist. 2-Amino-2-methyl-l-propanol has been shoi-ffi to be
a choline antagonist in chicles. The compound SXF 52i>-A, known to inhibit
certain metabolic processes, was shown to be capable of decreasing the rat's
requirement for certain vitamins. Additional evidence has been obtained that
large amounts of dietary vitamin C increase the supply of certain B vitamins
in tissues and organs. Experimental diabetes results in inefficient utiliza-
tion of carotene (provitamin h) under certain conditions, although it was
shown that the pancreas is not directly involved in this process* • Selenium
poisoning has been shovrn to reduce the utilization of vitamin A and carotene,
apparently due to destruction in tissues. The requirements of the guinea
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pig for nicotinic acid and folic acid have been defined for the first %±me.

Factor 3, a vitamin-like but still unidentified factor which is necessary

to prevent fatal" liver necrosis in rats, has been shoT^ to be involved in

carbohydrate metabolisra. Animals deficient in^ the factor exhibit impaired

glucose utilization, which is rapidly corrected by /purified concentrates

of Factor 3. This has led to a new, rapid ^ss'ay'for Factor 3 which is

independent of vitamin E. Certain antioxidants', -but not others, can replace

vitamin E and Factor 3. Mice fed Factor 3 deficient diets develop not only

liver necrosis but also stril<ing necrotic degeneration in other organs such

as heart, peripheral muscle, kidneys and probably the pancreas. Under certain

conditions, chicks do not appear to need vitamin E; under other conditions

they develop exudative diathesis in the absence of Factor 3» Animals defic-

ient in Factor 3 show a characteristic metabolic defect in liver which seems

to involve oxidative phosphorylation and is manifest by a failure in respira-

tion, defective utilization of acetate for fatty acid synthesis, ketone body

production and CO? formation. Respiratory failure is corrected very quickly

by intraportally injected vitamin E and certain antioxidants, but not by

Factor 3. The anatomical site of this defect may be in the mitochondria (see

microscopy). A new method for the large scale concentration of Factor 3 from

natural products has been developed. Ethylene oxi.de has been shown to cause

extensive destruction of certain vitamins when used to sterilize diets. The

details of this action are being elucidated since this finding has consider-

able practical importance in the food industry and in the field of food

additives. Enzyme systems have been identified which convert prefolic acid

to citrovorum factor. Some of these reactions are inhibited by the antagon-

ist aminopterin. ATP, Mh, citrate and DPN are required for the enzymatic

conversion of folic acid to p-aminobenzoic acid and pteridine. Substantial

progress has been made in isolating a folic acid metabolite from human urine

which appears to be anhydro -citrovorum factor. Methods for the extraction

of prefolic acid from liver have been developed.

' Minerals - Many mineral ions function in metabolism in several different

ways. The mechanical, physicochemical and metabolic factors

involved in mineral metabolism are being studiedo A theory was

developed to explain the differential rates of exchange of two or more

co-existing species of ions of the same charge across permselective membranes.

The predictions of the theory have been verified by quantitative studies in

a variety of systems. These observations could furnish a basis for under-

standing the preferential accumulation of certain ions by living cells. New

types of membranes have been prepared which have great promise in the study

of these very complex systems. Radioactive tracers are now being used to

elucidate some of these phenomena. Tracers have also been applied to demon-

strate that the selective transport of potassium into nerve, and perhaps

muscle, cells is related to cellular metabolic activity, whereas the outward

passage of sodium was not. The findings and implications of this work are

that certain drugs and hormones function directly on cellular permeability

whereas others function indirectly by influencing cellular metabolic activity.

The very fine technics developed in these studies will be applied to studies

of the action of insulin on cellular metabolism. Systematic studies of the

safety and toxicity of iodates (as substitutes for iodide in iodized salt)
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indicate a substantial margin of safety and lend hope that iodates may be

safe for use in situations tfhere iodide is impractical. The long term,

large animal toxicity studies necessary for final evaluation of safety in

harqan diets are now under way. Inorganic sulfate has been shoijn to be cap-

able of replacing dietary methionine to a certain extent in chicks. Certain

minerals, namely FeP0jj^'liH20, I&iS0[,'H20 and CuSO[,»5H20, have a marked influence

on the development of rancidity in diets. K2HP0^ accelerates the "browning

reaction" in diets.

Hormones - A reproducible insulin bioassajr method has been developed which
' vail detect 2^0 microunits of insulin. Totally depancreatectomized

(and hypophysectomized) rats have been found to be very sensitive

to insulin, responding to as little as 100 microunits. The possibility that

s-jch animals might be used for insulin bioassay is being explored. An

imoroved understanding of tiie bioassay of prolactin has led to evidence that

detectable amounts of tMs hormone do not occur in human blood or urine, in

contrast to previous reports, arjd hence cast doubt on orevious hormonal
explanations of gynecomastia in man. Isolation studies are underway to

determine whether ACTH and liSH (melanophore stimulating hormone) are indeed
separate and distinct hormones. Evidence has been obtained that transection
of the midbrain abolishes the pituitary ACTH response to peripheral stress
whereas spinal cord transection did not. The adrenal steroid excretion
pattern of mice bearing transplantable ACTH Droducing tumors has been deter-
mined, A bioassay method for TSH (thjToid stimulating hormone) has been
developed and is being applied in a project to isolate TSH from bovine pitui-
tary substance. A number of nevj chemical compounds have been produced in the
course of studies designed to synthesize a nevr meta isomer of thyroxine. New-

insight into the stereochemistry of ephedrine and pseudo-ephedrine has been
obtained through a series of chemical reactions. A method has been developed
which permits the quantitative isolation and identification of 6 adrenal corti-
coids from human urine. The method is being applied in a variety of human
problems. Significant variations have been found in pregnancy and pregnant
diabetics '.all be studied. Several steroidal substances have been isolated
from natural products. One of them, carpesterol, was shox-m not to be a
sterol as believed by previous workers, but, a oentacyclic triterpene. New
dihydro derivatives of tomatidine and solasodine have been orepared by open-
ing of the F ring, The 26-W-ethyl derivatives of these dihydro derivatives
also have been synthesized, TIt.s confirms the existence of C2g isomerism and
the epimeric relationship of solasodine and tomatidine. The anthrasteroid
rearrangement described in previous reoorts has been extended to a vader range
of steroids including those occurring in the animal organism. The oathway
of t is unusual rearrangement has been established by the isolation and
characterization of an important intermediate. The biogenesis of steroids
in tumor cells' is being studied by synthesizing compounds vjith ring openings
between positions 2 and 3 or 3 and h and then determining whether such com-
pounds are used in cholesterol bios-nithesis in normal and Ehrlich ascites
tumor cells, or whether possible antagonists are formed, Tlie sapogenin pre-
cursor, Icryptogenin, was studied extensively to settle a disputed point in
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the stereochemistry of the side chain. Two new compounds were isolated and

proof of their structure is under way, A method was developed to prepare

26-hydroxy-cholesterol from Icrj'ptogenin, The former comDound aopears to be

of. interest in metabolic studies, A method has been developed to identify

as little as 3OO \ig of steroid hormones using potassium bromide discs and

infrared spectroscopy. The aglycone of stevioside (sweet herb of Paraguay)

is being studied to establish the steric location of the carboxylic group,

the methyl groups and the steric juncture of the four hydroaromatic rings.

The steroidal content of human feces is being studied. Sixty fractions, 7

of which are highly purified, have been obtained thus far.

Enzymes -,. -New enzymes too numerous to list have been discovered or isolated

in a highly purified state. Most of these are involved in research
findings described in other sections of this report. Among these

may be mentioned an enzyme which converts a metabolite of 3-hydroxyanthranilic

acid to picolinic acid, an enzyme \4iich converts galactose to glucose, one

.which converts gluconic acid to gluconic acid 6-phosphate, several involved

in the "oxidative" pathway of carbohydrate metabolism, others which are

involved in the detoxification of the steroidal anesthetic Viadril and in

the metabolism' of bile acids and sterols, another which catalyzes the

phosphorylation of glyceric acid by ATP to 3-phosohoglyceric acid, others

necessary to form methylthiol esters of this compound. In many instances

these enzymes have been obtained in a highly purified state, assay methods
developed, cofactors defined, substrates and products deterrained and the
kinetics and stoichioraetry of the reactions elucidated.

Nucleic Acids - There are probably hundreds of these substances in mammalian
cells each with a special function in heredity and metabolism.
Their chemical structure j methods of synthesis, degradation

and conversion are of obvious fundamental importance. New enzymes have been
found which synthesize dinucleotides and larger polynucleotides from small
molecules. In cooperation with outside scientists the structure of large,
enzymatically synthesized polynucleotides has been studied to show that these
substances behave enzymatically and chemically exactly like ribonucleic acid
except for the distribution of the nitrogenous bases. Perhaps the most
significant discovery in this work was the finding of a new class of small
ribopolynucleotides which were formed by an enzyme purified from liver nuclei.
These new substances contain 5'-phosphomonoester endgroups in contrast to all
previously studied related compounds, and appear to be active intermediates
in poljmucleotide biosynthesis.

Metabolic Studies - The source from which the body draws nitrogen when the-

diet supplies insufficient protein is of considerable
interest. Evidence has been obtained that the greatest

part comes from myosin, actomyosin and the water soluble proteins of muscle.
Dogs subjected to midbrain transection appear to develop marked arteriolar
spasm vjith reduction in effective glomerular filtration, effective renal
plasma flow and cardiac output. Such dogs also show marked changes in
creatine and creatinine output. The latter phenomenon is now being studied



with W^5 labelled tracers. Creatinuria also occurs in thyi-otoxLcosis,

Tracer studies in this disease indicate that the excess urinary creatine

arises not from muscle creatine but from freshly synthesized creatine formed

chiefly in the liver. Fomiminoglycine has received special attention since

it has been shovm to be metabolized via one carbon intermediates and to
require folic acid or related pteridine derivatives as a catalyst. Pre-

liminary evidence indicates the formation of forrdminophospha-Ge as a key

intermediate. This compound inay have a role in metabolism ccmparable in
importance to the carbamylphosphate scheme recently demonstrated by lipmann.

DPN has been shown to be active in reversing the metabolic defect observed

in the mitochondria of liver cells from anim.als deficient in Factor 3»

Photosynthesis and Photo-Action - Biochemical research in this area has been
discussed under Carbohydrates . Instruments
have been developed v±iich permit detailed

short interval observations on the utilization of radiant energy in cheno-
sjmthesis and metabolism of photo synthetic unicellular cells ^ The urj-que

time resolution in these experim.ents has made possible a r/jmber of related,
unreported observations vrhich point tov;ard clarification of the sequential
role of various metabolic intermediates and related changes in their respec-
tive reservoirs. In other studies, newly developed infrared instruments have
made possible a study of hydrogen bonding in cheu-cal r.olecules. Tempera-
ture, concentration and the presence of other sabstances v;ere shovm to
influence this fanaamental phenomienon. The infrared spectra of a number of
con^jlex compo"ands has been determined as oart of a oroiect to elucidate the
mechanism by vhich ultraviolet light conve_^ts ergosterol to tachysterol
(related to parathyroid homcne) and calciferol (vitamin Do). Conditions
have been developed -.iiereby the latter reaction can be studied quantitatively.
The flux and charge spectr-om of heavy primary nuclei entering the uoper
atmosphere have been studied, A new cosmic ray phenomenon in -.-diich a neutral
particle decays >/ith the formation of a pair of positive and negative
77 -mesons has been observed. Possible biological effects of cosmic rays are
being explored in current experiments,

Blood - Dextran and P\rp (polyvinylpyrrolidone) have been advocated as "plasma
expanders" to substitute fear blood or plasma in emergency situations.
Study of these substances in animals has revealed seme une>qDected

effects. In dogs and rats, py? and dextran given intravenously produced an
Immediate fall in blood pressure, followed by partial recovery, then a
continued fall vith signs of edema and flushing. This is in contrast to the
rise in blood pressure which occurs in other species. Isolated dog or rat
limbs perfused with p^/p or dextran develoo reduced blood flow and edema.
Other species were relatively unresnonsive. Abnormal human hemoglobins have
been studied extensively. It was found. that the simultaneous oresence of
hemoglobins S and D result in an anemia similar to sickle cell anemia; the
simultaneous oresence of hemoglobins E and Gooley's trait res^alts in anemia
similar to Gooley's anemia. Abnormal hemoglobins are involved in seme cases
of Gooley's anemiaj in others, only normal adult and fetal hertoglobin are
present. A new abnormal hemoglobin vrhich is not associated ;dth anemia has
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been found. All known human hemoglobins have been characterized in a series

of univalent buffers to serve as reference standards and to check reports of

new hemoglobins, A blood borne substance which stimulates red cell formation

has been studied in animals made anemic or subjected to low oxygen tension.

Some of the characteristics of this "hematopoetic" factor have been elucida-

ted. Using radioactive tracers it has been found that the longevity of

turtle red blood cells exceeds 500 days while that of toads exceeds 270 days.

This markedly exceeds the red blood cell life span of warm blooded animals

and suggests correlation between length of life and life span of red blood

cells in poikilothermic animals. Cobalt did not stimulate red blood cell

formation in turtles or toads as it does in warm blooded animals.

Respiration - Special equipment has been devised which permits quantitation

of respiratory physiology of human beings swimming' under water.

The average efficiency of undervrater swimming did not exceed

$,1%, At the highest swim rate (loO knot) the average work accomplished was

800 ft.-lb./min. This corresponds to light work in air. Personnel who were

highly trained maintained a high alveolar CO2 tension during undenvrater

swimming. For long distance summing, a rate of 0.7 knots was most efficient

physiologically. Respiratory physiology in insects has been studied to show

that esqsosure to low oxygen tensions mil speed the first appearance of gas

in the respiratory passages of insects x-rhich are molting. Insects appear to

possess a metabolic process which clears their respiratory passages of

liquid which is present before molting.

Analgesics - Pain relieving drugs continue to pose problems of addiction.

Drugs with better pain relieving and less addicting properties
are badly needed, MMD scientists have approached these pro-

blems with both clinical and laboratory studies. One phase of the NIAjytt)

program is to gain systematic i-rifbrmation correlating chemical structure with
analgesic effectiveness and addiction potential. The outstanding observa-

tion in this area, made both Hfere and elsewhere, is that substitution of a

phehylethyl or closely related structure for methyl on the heterocyclic
nitrogen of most types 'of analgesic compounds enhances analgesic effective-
ness ,;ahd has a variable effect on toxicity and addiction liability. Three
new phenylethyl derivatives of meperidine have been prepared by a new method
of syrtthesis. Two of these have about 3 times the analgesic potency of the
parent corrij)ound. Other .phenylethyl derivatives of analgesic agents were
prepared which had 'a greatly lowered analgesic effectiveness, A compendium
of available knowi[,edge relating chemical structure to analgesia and addiction
has' been orepared 'for the World Health Organization. A compound called
piperidyl methadone has been evaluated in patients. As compared to morphine
on a weight basis, tvjice as much of this compound is required for analgesia
but no side effects have appeared thus far. Some recent work suggests that
glutarimide may be an effective antidote to barbiturate poisoning, A series
of glutarimide 'derivatives has been synthesized for testing. A ne^^r series
of hydroxycodeinone derivatives has been obtained. A dihydrocodeine deriva-
tive with an enlarged nitrogen ring has been synthesized, A new alkaloid,
neopine methyl ether has been isolated and its structure proved. Only two
of the four possible isomers of cocaine are knoim. In efforts to synthesize
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the two unknoim isomers, a method vjas perfected to synthesize 2-carbomethy-

oxytropinone, an essential intemiedlabe in the synthesis of the missing

allococaine and allopseudococaine. Several compounds related to metapon

have been prepared but have shoi-m no promise of practical value as analgesics,

A number of compounds chemically related to morphine have been synthesized

for structural studies and for testing of analgesic potency and addiction

liability.

Shock - The clinical study of oral saline versus plasma therapy of burn shock

in man is virtually finished. The first report of this work mil
be published shortly. Pseudomonas pyemia and septicemia has been

found to be a major cause of late death in burns. Chlorpromazine, and a

metabolic product (Sulfoxide) have a therapeutic effect in tourniquet shock

in mice* Chlorpromazine increases blood volume, lowers plasma proteins and

hematocrit, indicating a movement of fluid from extravascular spaces into

the blood, and possible clinical usefulness in major surgery. Preliminary
findings reported last year have been confirmed and extended, namely, that
plasma administered early to shocked mice acciimulates largely in the area

of injury and is therapeutically ineffective when compared to plasma given
later.

Microbes - The quantitative evaluation of drugs in mice infected with leprosy
has yielded results closer to human tuberculosis problems, than
have mice infected vri.th tuberculosis organisms. The benzaldehyde

of isonicotinyl hydrs'^.one had definite suppressive activity in mouse leprosy
iifhereas a closely related derivative and the parent compound, isoniazid,
were ineffective in prolonged treatment. Cycloserine was also found to be
effective in mouse leprosy. A method has been perfected to produce consist-
ently a type of bacterial endocarditis which resembles human ijafect^ons.
Dogs with surgically damaged heart valves can be infected easily with several
Streptococcus and Staphylococcus strains. Diffuse proliferative glomerulo-
nephritis often develops in these animals. Dogs show less valvular heart
damage and less susceptibility to endocarditis than rats when e^qposed to high
altitude. Central nervous system lesions comparable to those found in man
have been found in mice infected with trypanosomes and treated so as to pro-
long the disease into late stages. Strains of Streptobacillus moniliformis
have been isolated from atypical human infections and from cases of rat-bite
fever. These strains have been used to produce acute and chronic lesions
in mice, and monkeys. A method has been developed to purify hyaluronidase
from certain strains of Streptococci. The purified enzyme has been shown to
be antigenic in rabbits. Antibody so produced has been used to study tissue
localization in sensitized animal tissues using the fluorescent antibody
technic.

Microscopy - The electron microscope has been used to trace the development
of herpes virus in brain, and to visualize the poliomyelitis
virus within brain cells. A number of technical improvements

in methods for tissue sectioning and visualization have. been made during the
year, A projection X-ray microscope has been put into operation and its
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applicability to biological problems is being studied, ¥±ce bearing tumors

which secrete raelanophore stimulating hormone have been shown to develop

adrenal hypertrophy, diabetes insipidus and cessation of estrus. Succinic

ddiydrogenase has been quantitated in renal tubule segments. Mercurial

diuresis was shown not to depend on changes in this enzyme. lodomono-

formazan is the best indicator yet developed for detecting this enzyme. Lens

protein, pancreatic zymogen, and to a lesser extent pepsinogen, react in a

modified Erlich pyrrole reaction, Enterochromaffin "did not react and melanin
was doubtful. Gastric and intestinal enterochromaffin may differ in the

same species as well as from one to another species as judged by histochemical

reactions. The yellow pigment (melanin) of guinea pig hair and nerve cell

melanin are different histochemically. Numerous methods have been developed

or improved to permit precise tissue localization of specific tissue com-

ponents using histochemical technics. Clear evidence has now been obtained

that the subcutaneous fibroblast is the cell of origin of tumors which appear

in chickens injected with Rous virus. The muscle lesions vrhich develop in

such chickens arise;- in a characteristic raanner which is different from the

usual sarcomatous muscle lesions. Central nervous system lesions of dogs

are being classified and studied, These lesions are rare and little is known.

The existence of osteoarthritis in mice which closely simulates human

degenerative joint disease has been established. Animals on diets which pro-
duce necrotic liver degeneration have been found to show abnormalities in
liver mitochondria long before the necrotic liver syndrome appears. The
-abnormal mitochondria may disappear or calcify. In some cases the parent cell
dies, or in other cases it survives without mitochondria. In such cases,

cells still having mitochondria sliow filamentous forms suggesting a compensa-
tion for the lost mitochondria. Regeneration of mitochondria appears to be
dependent on the presence of glycogen vdthin the cell, lodates have been
shown to cause damage to the parietal cells of the stomach, and to the retina,
when administered or fed in tojcic doses.

Fat - The production of dietary obesity, and many of the characteristD.cs of
this condition in rats were reported last year. It has now been found
that diets supnljring 20/<) h}/- weight of fat are optimal for producing

this condition. It may be more than a coincidence that diets with the same
fat level also produce the most rapid growth during the period of active body
grovrth. Obese rats fed a stock diet, or the obesity producing diet in
reduced amotmts, seem to live longer than rats whose weight is not reduced.
Some of the obese rats show joint changes suggestive of osteoarthritis. An
interesting association between obesity and osteoarthritis has also been
observed in mice. One strain (STR/IM) develops obesity and in about 93% of
such mice osteoarthritis is founds In other closely related strains in
which obesity does not develop, only about 2% show osteoarthritis, C57 mice
develop a moderate obesity when fed a 60% fat diet.
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Diagnostic Tests -" A speciiic enzyme test for galactose diat)etes was men-

tioned under Carbohydrates . In addition, considerable
progress lias been i.iade in studying a specific serologic

test for rheumatoid arthritis. The test appears to depend on the presence
of an inhibitor (to red cell agglutination) in nomal serum which is absent
in the serum of oatients vdth rheumatoid arthritis, Glycyl glycine,
ureidosuccinic acid, ^-acetic acid hydantoin and glucosamine show some
"inhibitor" acti-vity. These compounds or their metabolic products may act
by competitive binding to a compound of the test system. Progress has been
made in developing methods to puriiy from urine a substance probably related
to isoglutamine vjhich is excreted by folic acid deficient ratSj Assays for
this substance as a test for folic acid nutrition may become a useful diag-
nostic test if assay methods can be perfected.

Other Research Functions - Several groups in NI/iI'ID conduct laboratory opera-
tions wluch in themselves are usually not research,
but which are vital to the research program of

this and other Institutes. One group does microanalytical determinations of
various elements and substances such as carbon, hydrogen, nitrogen, phos-
phorous, reducin,:^ sugar, halogens, lactic acid, methoxyl, acetyl, carboxyl,
sodium, potassium, iron, barium,, antimony and other substances ^ Approxi-
mately ten thousand such analyses were performed during the year, Infra
red spectra, an increasingly important method of identification of organic
compounds, were obtained on many compounds. Another group performs quanti-
tative amino acid and vitamin analyses on food materials, special diets, urine,'
blood, tissues and other biological materials. Another group does the gross
and microscopic pathology on moiikeys used' in safety testing of poliomyelitis j

vaccine, a very considerable task during the past year. Others do gross and
microscopic pathology on animals and ou human beings from a variety of
clinical and laboratory research activities

»
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2, Biocheraistry and Nutrition

Biochemistry and physiologj'"

3. 01 Nutrition
SECTIOIJ LOC-VlOi

^' MTAivrD.1

S:.RIiiL .

6. Tait&fflin Metabolism
PROJECT TITLE

7. F. S. Daft
PRINCIPi;.L INV^STiaATORCSy

!. S. G. McDaniel, M. Martin and M. L. I<xmde

OTHTIR I,T//.STia-T0R3

9. PROJECT DESCRIPTIOvJ

Objectives ;

A. To discover substances vxhich decrease "vltainin require-.ients and

to elucidate their nechanisra of action.

To define the functions of ariino acids

folic acid netabolism.
ai;d nucleic acids in

I'iethods

;

pijrified diets mth or -jitliout specific vitamins^ and vrith

or without substances whj.ch ns.y "spare" vitamin requirements
are fed to an3.mals. Groxrth and development, physical signs and syrip-

tomSj blood changes, tissue concentration ai-.d ui^inary excretion of
vitamins and metabolites are studied.

Major Plndj-ngs ;

1, Previous x-jork has shoxm that large amounts of dietary -vitaniin C

or small amounts of certain antibiotics have the abilitjr to

decrease markedly the rat's requj.reraent for a variety of B ^/it-

amins. Recent work has shown also that this ability is shared

by certain compounds known to inliibit certain metabolic processes
in mammals, such as the compound called S;-!F 525-A.
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2. Penicillin administered parenterally finds its way into the
gastrointestinal tract via the bile. Technics have been
developed to divert the biliary secretions from the intestinal
tract as an approach to determining whether antibiotics exert
their vitamin sparing effect in the G-I tract or in the tissues.
Other studies have shot'jn that whatever the mechanism maybe,
large amounts of dietary vitamin C result in an increased supply
of certain B vitamins in tissues.

3. Pre"';ious work has shown that folic acid deficient rats excrete
large amo'ints of urinary forminino glutaraic acid and that this
compound arises from the amino acid histidine. Further work has
shoT-m that histidine, tryptophane or threonine, or certain
nucleic acid derivatives counteract partially the effects of
folic acid deficiency.

Significance to MliU'iD Research ; Tiiis basic research may have con-
siderable significance in elucidat-

ing the various factors which influence vitamin requirements, throw
considerable light on vitamin metabolism and offers some hope of
pro'hiding diagnostic tests for specific vitamin deficiencies in man
and animals.

Proposed Course ; Current ^^rork is directed toward elucidating the
mechanisms of these effects using various routes

of admirjLStration of active substances, ^/itamin balance techniques and
dietary manipulations.
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12. BUDGET ACTIVITY: Research

13. COOPERi.TIIG UrUTS:

Dr. M. Silverraan (Section on Isolation and Fractionation)

111. No parallel research in the Public Health Service.

16. list publications other th/il'j abstracts from this project during
caleinIDAr. year 1955:

Briggs, G. M. and F. S. Daft. Water-Soluble Vitamins, Part I,

(Vitamin Bj^2i Folic Acid, Choline and Para-Aminobenzoic Acid),
Ann. Review of Biochemistry, Vol. 2k, 339-392, 1955.

17. No honors and awards.
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1, NIAMD • 2, Biochemistry and Mutrition

INSTITUTE LABORATORY

BLochemistry and Physiology
3. of Nutrition h. _, S. mtamti-.?^

SECTION LOCATION SERIAL NO.

6o Nutritional Aspects of Growth and Longevity
PROJECT TITLE

7. J» M. Hundley
PRINCIPAL II^IVESTIGATOR ( S

)

8. R. B. Ing
-

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ; To relate various rates of growth, to body composition,

to the development of disease, and to longevity.

Methods: Various diets are fed to rats to produce planes of growth
varying frcm severe retardation to "above normal". After

active grow th has ceased, a uniform diet is fed to certain groups so

that possible dietary influences will be uniform except during the

active growth period. Two strains of rats are used: one is naturally

slow growing and has attained mature body weights of 600-900 gms,; the

other strain exhibits rapid growth, tends to become obese, and attains

mature weights as high as lUOO gms.

Results ; This study is a long teim project which will require two

additional years to completes No major findings have

developed thus far.

The diets selected for the study have yielded the various planes of

growth desired. Body composition studies have confirmed the fact

that the various diets have influenced not only the % body fat but
have produced desired differences in "lean body mass" growth.

A simple, reasonably accurate method has been developed to determine
total body fat using specific gra-^/ity technics.
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Significance to NIAIID Research ; Numerous studies have revealed the

fact that American children are
grovring at constantly faster rates. It is not known v;hether this is
a desirable trend vdth respect to eventual adult health, longevity,
and chronic disease prevention. This aniinal study offers an approach
to this problem since the e>?periment is designed to make grovrth rates
during "childhood" : the onlj'' variable. .-

Proposed Course ; To be continued as presently conducted until all or
substantially all of the animals have died as the

result of natural causes. Causes of death are being determined and ''

studiede
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10. NIAMD-~-g

SERIAL NO.

12. Research
BUDGET ACTIVITY

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS, PROVIDING FUtlDS, FACILITIES, OR PERSOiffiEL FOR THIS
PROJECT IN EITHER 19^5 or 19^6: IF COOPERATING U"NIT IS VJITHIN NIH
INDICATE SERIAL NO(S)

None

lU. Wo parallel research in the Public Health Service,

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR Y^AR 19^5:

"Height and Weight of First-Grade Children as a Potential Index of
Nutritional Status". J. M. Hundley, 0. Mickelsen, N. Mantel,

R. N, Weaver, and R. C, Taber, Am. J. Pub. Health hS: lU^ij.

NoVo (1955).

"Need for Weight Control Programs",, J. M. Hundley, Weight Control,
Iowa State College Press, pp. 1-1? (1955).

"Summary", Weight Control, ibid, pp. 2 31-2 38.

"Weight Control and Health". J. M. Hundley, Food and Nutrition
News 27: No. 2, Nov. (1955).

17. No honors and awards.
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1. MIAIID 2, Biochemistry and Nutrition
INSTITUTE UBORATORY

Biochemistry and Physiology
3o of Nutrition Ij.,

'

5. NTftjvm,

SECTION LOCATION SERIAL NO.

6« Nutritional Improvement of Cereals mth Amino Acids

PROJECT TITLE

7. J. Mo Hundley
PRINCIPAL B!VESTIGATOR(S)

8, R. B, lag, Gordon Sampson (C. C.) and G. Donald Whedon (Co I.).

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION:

Objectives ; (a) To determine whether supplements of lysine,

threonine and other amino acids vjill improve the bio-
logical value of rice protein in man. This is an extension to man of
animal research findings (b) To find rich but economical sources of
threonine in foods (c) To determine the value of amino acid and
other nutrient supplements viith cereal proteins other than rice.

Methods: In man, the nititjgen balance technic is used to assess the

value of amino acid supplements in rice diets. In animals,

growth, food efficiency, and protein efficiency are used as indices
of the value of various supplements.

Major Findings ; 1. Supplements of lysine and threonine have been
shox-jn to cause a positive shift in nitrogen balance

in some subjects but not in others. In some subjects, lysine,
threonine plus methionine were effective where lysine and threonine
alone were ineffective. The significant and xinexpected finding in
these studies is that in one subject lysine and threonine had a

negative effect on nitrogen balance. Furthermore, a mixture of the
b essential amino acids usually resvilted in a positive nitrogen
balance, but in on subject caused a definite negative response.
These findings constitute strong support for the importance of
"amino acid balance" in nutrition and demonstrate how an upset in
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this balance may be produced by relatively small additions of amino
acids under circumstances where there is every reason to expect a

favorable response.

2. Two algae, Scenedesmus obliquus and Chlorella pyridenosa, have

been shoxm to be unusually good soiJirces of threonine as supplements

to x-fhite flour and white bread diets fed to ratSo These algae
compare very favorably to high quality proteins such as egg and milk
as a source of this amino acido

3. For the first time, unequivocal evidence has been obtained that
the vitamin-mineral enrichment formula used in xirhite bread does
improve the nutritional value of such bread when fed as a sole food
source to animals.

Significance to MIAllD Research : The importance of the amino acid
supplement studies relates to the

groid.ng interest in adding synthetic amino acids to various protein
foods to improve their biological value. Since quantitative and
qualitative protein deficiencies are a major health problem in many
areas of the world, these studies may have scsne practical importance.

Proposed Course; The clinical studies xd.ll be continued to further
elucidate some of the unexpected phenomena

referred to above. The animal studies have been concluded and are
being prepared for publication.
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10- NTAMD-^
SERIAL NO.

12. Research
BUDGET ACTIVITY

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUi\!DS, FACILITIES, OR PERSONIviEL FOR THIS

PROJECT IN EITHER 1955 or 19^6 j IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL NO(S)

NIAMD Clinical Investigations Branch (Dr. Whedon)

The Clinical Center (Gordon Sampson)

Universi-ty of Maryland (Dr. R, VJo Krauss)

lUo No parallel research in the Public Health Service,

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT 'DURim
CALENDAR YEAR 195?:

"Nutritional Needs of Institutionalized Patients". J, M. Hundley,

Am. J. Pub. Health U5: 328 Mar, (1955).

"Niacin and Anti-Niacin Activity of 3-Acetylpyridine in Dogs".

E. G, McDanLel, W. H. Sebrell and J. M, Hundley, J, Nutrition

^: 623 Apr. (1955).

"Nutrition Practices: A Giaide for Public Health Administrators"

»

Jo M. Hundley (with a committee of several others). Am, Pub.

Health Assoc, Inc. 1790 Broadway, New York 19, N. Y, (1955).

17. No honors and awards

o
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1, NIMD
.

2e Biochemistry and Nutrition
INSTITUTE LABORATORY

Biochemistry and Physiology
3. of Nutrition li, 5. mtamD-.);

SECTION LOCATION SERIAL NO.

6o Diabetes and Niacin Metabolism Studies
PROJECT TITLE

7. E. G. McDaniel, J. M, Hundley, ¥. H. Sebrell
PRINCIPAL INVESTIGATORCS)

8. Alan Mehler, Sidney Chernick
OTHER IIWESTIGATORS

9. PROJECT DESCRIPTION

Ao Objectives ; To study the metabolism of the amino acid trj^ptophan,

and the formation of the B vitamin niacin from trj^Dto-

phan in normal and diabetic animals, and to determine what correc-
tive measiires may be taken m.th. respect to metabolic defects
observed.

Methods ; It has been shown that in the alloxan diabetic rat there
is a marked reduction in the conversion of tryptophan

to niacin. The site(s) of this metabolic defect are being studied.

The effects of insulin, adrenalectomy and adrenal hormones on this
conversion are investigated. By use of chemical, -ehromatographic
and microbiological procedures the effect of diabetes upon the
amounts of the various metabolites formed from tryp,tophan are

studied. With Dr. Alan Hehler and Dr„ Sidney Chernick quantitative
studies of enzymatic reactions involved in the coni'ersion of trypto-

phan to niacin are in progress.

Experiments are done to determine whether a similar defect is
observed in other animals (including man) and in other types of
diabetes.
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Major Findings ; The conversion of tryptophan to niacin is greatly
reduced in diabetic ratSo This conversion was

restored to normal by administration of insulin and tryptophan for

sufficiently long periods. Conversion of tryptophan to anthranilic
acid and 3-hydroxyanthranilic acid vras also greatly reduced, i-jhile

conversion to xanthurenic acid vras markedly increased in diabetic
rats.

Experiments with Dro Mehler demonstrate that alloxan diabetes result
in a marked increase in a ]iver enzyme which is responsible for the
conversion of 3-hydroxyanthranilic acid to picolinic acid (another
metabolite of tryptophan )» The level of this enzyme could be
reduced to normal by administration of insulin. Adrenalectomy also
resulted in restoration to normal of both the conversion of trypto-
phan to niacin, and the level of the above liver enzyme.

Significance to NIAIiD Research ; In view of the large number of
human diabetics throughout the

vorld, the results of a study of this type could be of primary
importance. Numerous com.plications other than abnormal glucose
utilization are Icnown to be associated V7ith diabetes in hixmans.

It is possible that some of these complications may result
- directly or indirectly from abnormal metabolism of proteins, amino

acids or vitamins, or from an inability to utilize in a normal
manner some of these factorso

Proposed Course ; Studies are now in progress to determine the
sites of other defects in the metabolism of

tryptophan. Both liver enzymes (Dr. Mehler) and blood enzymes
(Dr. Chernick) are being studied. Experiments are in progress to
determine the manner in which insulin restores the ability of the
diabetic rat to make the conversion, and to determine whether or
not tryptophan or its metabolites are necessary to obtain a favor-
able response to insulin.

The manner in which adrenalectomy corrects the defect is also
under investigation, as v^ell as the effects of adrenalectomy or
administration of adrenal hormones.

Experiments Trill be done in an effort to determine the source of
the blood glucose vjhich was found to be elevated folloiving
administration of tryptophan to diabetic rats, and to determine
the relationship, if any, between blood glucose levels and the
metabolism of tryptophan. The possible role of pyridoxine in
these phenomena x^ill be investigated,

B. Objectives ; To study the development or prevention of niacin
deficiency in animals fed large amounts of corn.
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Methods ; Experiments are being done to determine whether or not
alkaline treatment of corn (similar to that used in

the preparation of corn for human consumption in some areas of the

world) has any beneficial effect in the prevention of niacin
deficiency in dogs and ratS3

Major Findings ; Preliminary experiments indicated that dogs fed
high corn diets were able to obtain more niacin

from alkali treated com than from untreated corn, as judged by
N -methylnicotinamide urinary excretiono

We have succeeded in decreasing the time necessary to develop
niacin deficiency (blacktongue) in dogs fed corn diets, by sub-
stituting an equal amount of gelatin for the cow peas originally
used in the Goldberger diet.

Significance to NIAI'ID Research ; In some parts of the world there
are still large populations for

whom a large part of the normal diet is corn. Since it is known
that diets consisting chiefly of corn are inadequate with respect
to prevention of niacin deficiency, it is of importance to

determine x-Jhether or not the availability of niacin may be changed
by food preparation methods.

Proposed Course : The effect of alkali treatment of corn will be
tested with respect to its atility to prevent

development of blacktongue, to alter the urinary excretion of
niacin metabolites in dogs, and to effect growth of rats. Experi-
ments will be done to determine the manner by which availability
of the niacin is increased by such treatment*
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SERIAL NO.

12, Research
BUDGET ACTIVITY

13. IDENTIFY ANY COOPER/.TIMG Ui^ITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGAMZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL .IDR THIS

PROJECT IN EITHER 1955 or 1956: IF COOPERATIiC UIMIT IS VJITHIN NIH

INDICATE SERIAL NO(S)

Alan Mehler NIA}©, L.P.B.

lUo No parallel research done in the Public Health Service.

16. LIST PUBLICATIONS OTHER THAII ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1955:

"Niacin and Anti-Niacin Activity of 3-Acetylpyridine in Dogs".
E. G. McDaniel, W. H. Sebrell and J. IL Hundley, J. Nutrition
55: 623 Apr. (1955).

17. No honors and awards.
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National Institute of Arthri-

1, tis and Metabolic Diseases 2. Biochemistry and Nutrition
iWy'J'l'i'lJ'i'E LABOPu\TORY OR BRANCH

Section on Biochemistry and

3. Physiology of Nutrition h. 5. NIAMD-5

SECTION LOCATION SERIAL NO,

^ Nutritional significance of vitamin B12 and related compounds for the
* chick and factors influencing the stability of the diets employed

PROJECT TITLE •

""' '

7. Dr. M. R» Spivey Fcx
PRINCIPAL INVESTIGATOR! S}

~~~~

8. Dr. George M, Briggs, Ligia 0. Ortiz, Dr. Olaf Mickelsen, Dr. Richard
Yamamoto, Susie N. Hagan
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION:

Objectives ; To determine the biological function and activity of

vitamin B-|_2 and related compovinds in the chick. To

determine factors that cause deterioration of the experimental diets
used in these studies.

Methods Employed : Deficiencies of vitamin B]_2> methionine, and
choline have been produced in the young chick

by their omission from the diet and the use of specific antagonists.
The effect of other nutrients in increasing or decreasing the
severity of these deficiencies has been studied. The activity of
some structural analogs of vitamin 8-^2 has been determined. The
factors affecting development of rancidity and browning in diets
have been followed by chemical, olfactory, and feeding tests.

Major Findings : (l) Chicks fed diets ranging in vitamin B]_2 con-
tent between $ y 'ind-100 y/kg, of diet stored

approximately 10^ of the intake in the liver. At higher levels the
percentage stored was ma:rkedly lower,

(2) Addition of intrinsic factor to the vitamin B]_2-free diet
did not alter growth or Bx2 concentration in the liver. Intrinsic
factor did reduce growth in some instances, as well as lower the
amount of vitamin B]_2 stored in the liver of the chick receiving
optimal levels of Bx2 in the diet,

(3) There are still a number of compounds chemically related
to vitamin B12 whose activity in chicks has not been determined.
The chick is an important animal for vitamin Bq_2 studies since it
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shows such consistent evidence of a dietary deficiency. Desdi-

methyl vitamin B]_2 and the 5-hydroxy analog of 6-^2 each had about

10$ of the activity of vitamin Bi2» The 5-hydroxy analog has de-

pressed growth of chicks in some experiments where it was injected
equivalent to 10 yA?* °^ diet. This possible antagonistic action

is to be explored further. The activities of acetatocobalamin and
sulfate cobalamin were comparable to vitamin Bi2» Chlorocobalamin
and nitrocobalamin appear to be somewhat more active than vitamin
B]_2 when fed at 10 rAg* of diet. When injected, or fed at higher
levels, the activities were similar to that of B]_2. Acetato-,
chloro-j nitro-, and sulfate- cobalamins were stored in the liver
in amounts comparable to t hat of vitamin B]_2. Factor B, a sub-
st?Jice showing activity in one microbiological assay, had no vita-
min B;j_2 activity in the chick.

(ii) Mo histological abnormalities have been detected in the

vitamin B-]_2 deficient chicks.

(5) 2-am.ino-2-methyl-l-Dropanol, which has been shown to an-
tagonize choline in the rat, caused depression of growth and perosis
in chicks when incorporated into a variety of diets. These adverse
effects were overcome with additional choline. This antagonist is

particularly advantageous in experiments, such as the vitamin B]_2

studies, where diets containing crude materials, and thus choline,
must be used,

(6) Chick Salts A and VJesson Salts were far more active in ac-
celerating the development of rancidity in diets than was the
Hubbel, Mendel, and Wakeman Salt mixture. The most active indi-
vidual constituent salts (in decreasing order) were FePOi^'liHgO,

MnS0^«H20, and CuSO[j'5H20. The relative activity of the complete
salts mixtures cannot be explained on the basis of their content
of individually active components. Rancidity developed more
rapidly with sucrose than with glucose.- Mixtures of salts with
corn oil became very viscous following the onset of rancidity.
Again, Chick Salts A and V/esson Salts were move active than Hubbel,
Mendel, and Wakeman Salts,

(7) Rats fed aged diets containing Wesson Salts grew very
poorly over a 6-week period, whereas rats fed a similarly aged diet
containing Hubbel, Mendel, and Wakeman Salts grew as well as con-
trols receiving fresh diet.

(8) Chick Salts A markedly accelerated the "browning reaction"
between casein and glucose. Most of this activity was due to
K2HPO1 ," which is not present in Wesson or Hubbel, Mendel, and
Wakeman Salts.

Significance to NIAMD Research ; There is at present no animal
other than the chick in which

a vitamin B-]_2 deficiency can be produced consistently by dietary
means. There is accumulating evidence that the microbiological
assays measure substances that are inactive in man. For this
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reason it is advisable to evaluate the activity of a variety of

compounds related to vitamin Bi2 ^^ ^"^^ ^^ ^^'^ chick assay is

concerned. Since the chi.ck is such an ideal animal in which to

produce a vitamin B]_2 deficiency, it should provide an excellent
opportunity for the study of the role of vitamin B-]_2 in metabolsim.

The studies on rancidity are of nutritional importance and

perhaps of some public health significance since even before ran-

cidity of the fat is apparent by olfactory tests, there are sugges-
tions that vitamin losses have occurred as a result of the incipi-
ent rancidity. There is a possibility that some nutritional
studies have been complicated by the dietary vit-amin losses re-
sulting from the rancid diet.

Proposed Course of Project : To continue along the same general
lines with emphasis on determining

the function of vitamin B^2 "^^"^ "the relationship of other nutrients,
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10.

12, BUDGET ACTIVITY: Research

13. IDENTIFY ANY COOPEMTING UNITS OF IHE PUBLIC HEaLTH SERVICE, OR

OTHER 0RG'iNI7ATI0NS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR

THIS PROJECT IN EITHER 1955 or 1956: IF COOPERATING UNIT IS WITHIN

NIH INDICATE SERIAL NO(S) (ITEM 10)

Laboratory of Pathology, NCI
Arthritis and Rheumatism Branch, NIAMD
Laboratory of Tropical Diseases, NMI
Laboratory of Pathology and Histochemistry, NIAMD

llio No parallel research in the Public Health Service,

16, LIST PUBnCATIONS OTHER THAIM ABSTRilCTS FROM THIS PROJECT DURING

, CALENDAR YEAR 1955:

Fox, M, R, Spivey, L. 0. Ortiz, and G. M. Briggs. Toxicity of

ethionine in the young chick. J, Agr. Food Chem. 3: ii36, 1955«

17. LIST HONORS .IND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

None
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National Institute of Arthri-
1. tis.and Metabolic Diseases 2. Biochemistry and Nutrition

IISTITUTE LABORATORY OR BIL'iNCH

Section on Biochemistry and

3. Physiology of Nutrition It. 5. NIAMD-6
Section Iocation serial no.

6. Nutritional Studies With the Guinea Pig
PROJECT TITLE

7. Dr. Mary E. Reid
PRINCIPAL INVESTIGATOR(S)

8. Dr. G. M. Briggs, Mary G. Martin, Dr. J. G. Bieri
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION:

Objectives ; To determine (^,) deficiency effects of different nutri-
ents, (b) the quantitative requirement of such nutri-

ents, and (c) to study their physiological action and interrelation
with other nutrients by use of the guinea pig

o

Methods Employed : Guinea pigs at 2 to ^ days of age, weighing ap-

proximately 100 g, were placed on specially pre-
pared experimental diets, complete in all known nutritional factors
except the one under investigations. The effect of dietary varia-
tion was studied by measurement of weekly weight changes and clini-
cal and biochemical changes in the animal and its tissues, including
study of the blood picture.

Major Findings ; For the first time definite values were established
for the following nutrients required by the guinea

pig:

Folic acid: Three mg, per kg. of diet were needed for normal
levels of erythrocytes and hemoglobin, but 6 mg. we.re needed for
normal leucocyte levels. The guinea pig appears to be unique in
responding to oral leucovorin at levels equivalent to folic acid.

Niacin: Ten mg, per kg. of diet were needed for normal growth
on a casein diet, while 20 to 50 mg. were needed on a soy protein
(Drackett) diet. The high levels of niacin needed in the soy. pro-
tein diet are probably associated with its low tryptophan content.

• Tryptophan can' substitute for niacin as far as growth is concerned,

Amino acids: In the absence of .dietary niacin the tryptophan
requirement for growth is 0,h$%; with a deficient level of niacin,
the requirement is 0,2;^o or less. Extra {l%) arginine is required
to produce as good growth on 20^ casein as on 30/° diets. With 20^
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Drackett protein, additional arginine is unnecessary but addi-

tional methionine is required, Guinea pigs fed for a period of

100 days on a diet devoid of protein but containing amino acids

proportioned to the amounts contained in Drackett protein have

gained at a rate of approximately hS g> per day as compared to

a gain of 6.0 g. in the control animals.

Fat studies: 1% of com oil in the diet permitted almost
maximvim growth but did not give full protection against dermatitis,

particularly in male animals, A }% level was adequate for the pre-

vention of dermatitis. Linoleic acid fed (as the urea complex) in
the amount contained in 1% corn oil permitted a growth rate close
to maximal. The animals have remained in good health and free from
scaliness for a period of 2^0 days. Results suggest that intact
fat as such may not be a dietary essential for the guinea pig.
Regarding the relation of fat to the blood pict\ire, the guinea pig

appears to be the only animal thus far studied which shows an al-

teration in the blood c ells in the absence of essential fatty
acids. As compared to control animals, the deficient guinea pigs
show lowered hemoglobin and hematocrit values but no change in the
number of erythrocytes. Total leucocytes and granulocytes increase
in the deficiency.

Development of a practical scorbutigenic diet: The Sherman
et al. scorbutigenic diet which has been used extensively for vita-
min C studies has been found deficient in factors other than ascor-
bic acid. Modifications have been made in the diet to correct
this condition by the addition of folic acid, calcium carbonate,
and ferric citrate.

Other studies: Studies in progress confirm the need for a
source of cellulose in the diet of the guinea pig. Other studies
indicate the need for an unidentified growth factor in alfalfa
which spares the cellulose requirement (other than cellulose per se),

Significance to NIAMD Research : A more complete knowledge of
guinea pig nutrition is important

to the study of metabolic diseases because, with the exception of
the monkey, the guinea pig is in some respects more like man than
any other experimental animal. Since it is now possible to rear
these animals on a purified diet, they can be used for studying
factors responsible for (1) abnormal mineral metabolism such as in
certain forms of arthritis and other bone diseases; (2) degenera-
tion of tissues such as dystrophy of muscles as observed in cho-
line, vitamin E, and potassium deficiencies; (3) imbalances in
enzjTne and hormone production such as the elevated xanthine oxi-
dase in the livers of vitamin E deficient animals, elevated cho-
line esterase in vitamin B5 deficiency, elevated Co-A enzyme in
vitamin B-|_2 deficiency; {h) imbalances in the production of blood
cells by variations in dietary vitamin C, Bi2} niacin, and folic
acid; (5) the injurious effect upon the gastrointestinal tract
caused by the lack of certain vitamins such as B5 and folic acid;
and (6) unidentified growth factors.
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Proposed Course of Project ; Studies on folic acid (citrovorum
factor) cellulose, and unidentified

factors mil be continued. Also, further tests will be conducted
on the requirement of the guinea pig for thiamine and niacin.
The present studies will be extended to determine the requirement
of the guinea pig for pyridoxine, vitamin 'B^2) riboflavin, and es-
sential amino acids. The interrelations of amino acids and of
vitamins and minerals in the nutrition of the guinea pig will also
be investigated. An attempt will be made to gain additional evi-
dence as to whether or not maximum growth is necessarily a satis-
factory criterion of good nutrition.
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1^' IIMEs^
SL No,

12. BUDGET ACTIVITY: Research

13. No cooperating units.

lii. No parallel research in the Public Health Service.

16. LIST PUBLICATIONS OTHtR THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YMR 1955:

Reid, M, E. Nutritional studies with ihe guinea pig.
III. Choline. J. Nutr. 56: 215, 1955.

Reid, M. E., M. G, Martin, and G. M. Briggs. Nutritional
studies with the guinea pig. IV, Folic Acid. J, Nutr.
(in press)

.

ITo LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT

DURING CALENDAR YEAR 1955:

None
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6, Studies on the nutirLtion of the chick
PROJECT TITLE

7. Dr. G. M. Briggs
PRINCIPAL 1NVeSTIG,\WR(S)

8a Dr. M. R. Spivey Fox, Ligia-Q. Ortiz, and Dr. J. G. Bieri

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION: . .

Objectives ; To gain more information of a fundamental nature on
the biochemistry, physiology, and nutrition of uniden-

tified factors, essential fatty acids, vitamin E, folic acid,

amino acids, and other nutrients in the nutrition of the chick so

that this information may be compared with the nutrition of other
laboratory animals with eventual application to man^

Methods Employed : By the use of specially prepared highly puri-
fied diets composed of all known nutrients

(except the nutrient being studied) groups of young chicks are
reared in wire-floored cages under standard, controlled conditions.
The effect of d3.etary variation / 'is studied by measure-
ment of weight changes, food consumption, and determination of
clinical and biochemical changes, in. the animal and its tissues.

Major Findings ; (1) Evidence has been obtained for the need of
an unidentified growth-promoting factor for the

chick. The factor (or factors) is present in soybean meal, liver,
alfalfa, egg, and yeast, and appears to be organic (is not pres-
ent in the ash of soybean meal). The assay for the factor is'

based on studies w ith diets containing sucrose and purified soy-
bean protein. About 80 grams difference in growth at \x weeks is
obtained with the factor. The relationship of this factor to
those reported by others is as yet unknown.

(2) Convincing proof that chicks require a dietary source of
essential fatty acids has been demonstrated for the first time.
Deficient chicks show reduced growth (after 8-12 weeks), a scaly
skin, delayed development of sexual maturity, and changes in the
fatty acid composition of the blood (marked decrease in linoleic
and linolenic acids and an increase in arachidonic acid). Pre-
liminary evidence s hows these symptoms to be prevented by dietary
methvl linoTeat.e,
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(3) It has been found that, under .certain dietary conditions,

chicks will grow normally (up to 16 weeks at least) without any

vitamin E in the diet. This finding is important because it puts

new light on the function of vitamin E in nutritiono

ih) Under the conditions published by Dr. Mc E, Scott of Cornell,'

the chick appears to require a source of vitamin E or "Factor 3" in

the diet for normal growth and survival. However, under other con-

ditions (with diets containing extracted soybean protein and. low

vitamin E) no requirement for "Factor 3" has been seen as yet.

Thus, the requirement for "Factor 3" in the chick may be related
to the presence of "stress" factors in the diet. Further study
is necessary.

(5) Additional studies on vitamin A showed that destruction of
this vitamin occurred in the diet in the presence of tentonite

(a clay used in the pelleting of commercial feeds), Bentonite
was not detrimental when added to natural diets or to diets con-

taining "stabilized" vitamin A, unless very high levels (20$' or
more) were used.

(6) A two week assay for folic acid activity was developed with
the chick. Samples containing as little as 100 micrograms of ac-
tive material could be measured for animal activity by this method,

(7) By using several approaches in repeated experiments no dietary
requirement for thioctic acid or molybdenum could be found in the
chick in spite of the reported need for these substances,

(8) Marked deficiencies of vitamin K were produced in chicks fed
corn-soybean diets, especially in the presence of the drug sulfa-
quinoxaline, confirming the reports of ethers,

(9) It has been found, in cooperation with other laboratories,
that dietary inorganic sulfur (as sulfates) may spare the chick's
requirement for methionine under certain conditions.

Significance to NIAMD Research ; The project provides basic infor-
mation essential to the complete

understanding of nutritional and biochemical relationships in
metabolism and disease.

Proposed Course of Project ; Emphasis this next year will be de-

voted to gaining more information
about the unidentified growth factor(s) for the chick and its re-
lationship to other nutrients. Studies will also be made on the
function, biochemistry, and requirements of vitamin E, essential
fatty acids, folic acid, and certain ether nutrients.
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12. BUDGET ACTIVITY: Research

13. IDENTIFY z\NY COOPERATING UNITS OF THE PUBLIC HJiALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN EITHER 1955 or 1956: IF COOPERATING UNIT
IS WITHIN NIH INDICATE SERIAL NO(S). (ITEM 10)

Section on Fractionation &• Isolation, LBN, NIAMD
Cancer Chemotherapy National Service Center - NCI

"

lk» No parallel research in the Public Health Service.

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEi\R 1955:

Briggs, G. M., and F. S, Daft. Water-Soluble Vitamins, Part I.

(Vitamin B]_2j Folic Acid, Choline, and Para-Aminobenzoic Acid).
Annual Review of Biochemistry, Vol. 2ii, 339-392, 1955.

Briggs, G. M., and Mo Re Spivey Fox, Comparison of Vitamin B]_2

and Desdimethyl B-12 Activity in the Chick. Proc. Sec. Exp,
Biol, Med. 89, 318-319, 1955

«

Briggs, G= M., and M, P. Spivey Fox. Vitamin A Deficiency in
Chicks Produced by Adding High Levels of Bentonite to Synthetic
Diets. Poultry Science (in press).

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
roRING CALENDAR YEAR 1955:

None
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6, Effect of hormones on carbohydrate metabolism and on muscle and

pelt proteins. —
PROJECT TITLE

7. Dr. R, Oo Scow

PRINCIPAL INVESTIGATOR! S)

Susie N. Kagan
OTHER INVESTIGATORS

PROJECT DESCRIPTION:

Objectives ;" To determine the influence of hormones on carbohydrate

metabolism and on the proteins in muscles, pelt, and

carcass of experimental animals. Also to study the protein frac-

tions and fat content of the thigh muscle in rats of different
• ages when food is completely withdrawn for varying lengths of time.

Methods Employed ; Various endocrine glands are removed from young
""

'
'' experimental animals (rats, mice, guinea pigs,

toads). Some of these animals are treated with a variety of wr-
mone preparations or are fasted for a given length of time. At

the end of the experiment the animals are killed and appropriate

measurements are made. Selected muscles are rapidly excised,

frozen in carbon dioxide, powdered, and then 'extracted with a salt

solution. Purified protein fractions are prepared by precipitation

procedures. Pelt proteins are extracted using_a variety of eluting

agents. The carcass is dehydrated, defatted, and then a nitrogen

determination made to obtain information on the total water, fa',

and nitrogen content of the carcass. Mixtures of muscle proteins

are separated at a given pH by paper electrophoresis.

Major Findings ; During fasting, the greatest percent of nitro-

genous material lost comes from the myosin and ac-

tomyosin (contractile) and water-soluble proteins.

Testosterone propionate, when administered to gonadecto!jii|ed

rats, caused the usual change in secondary sexual .. ' -
'

,

tissue but no significant change in the quantity of muocle proteins,
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In the hypcphysectcmized rats treated simultaneously with

growth hormone and testosterone propionate, an increase caused by

a summation of the effects of the two hormones may be seen in the

collagen of both the thigh muscle and the pelt. Ifyosin and acto-

myosin are not changed by the hormones whether given alone or in
combination.

The protein, tropomyosin, which was previously isolated from
rabbit and fish skeletal muscle by ( her workers, has been pre-

pared from rat thigh muscle

o

Electrophcretic studies of the alkali soluble proteins
(those not extracted with salt solution) indicate that this frac-
tion consists of tropomyosin and denatured myosin,

During the past year Dr, Scow has been working with Dr. Ber-
nardo Houssay in Buenos Aires, Much of his work there has been
with hypophysectomized and pancreatectomized rats. These animals
require insulin, otherwise they go into coma within 2k hours
after feeding, with 30% of the comatose animals dying. The blood
sugar in these animals is about ijOO mg, %. The subcutaneous in-
jection of 0.1 milliunits of insulin into these rats that have
been fasted for 17 hours produces a significant decrease in the
blood sugar. Further work is being done to develop this pro-
cedure as an assay for insulin. Other studies are being made to
determine the effect of insulin and growth hormone injected into
the hypophysectomized-pancreatectomized rats on nitrogen balance
and storage^

Significance to NIAMD Research ; Since a number of metabolic dis-
eases are associated with marked

disturbances of body protein formation, it is important to know
the factors that influence muscle growth and formation. Dis-
turbances in the growth of collagen, one of the proteins studied
in this project, occurs in arthritis and in a number of other
diseases.

The development of an assay for insulin would provide an
invaluable tool for the study of diabetes.

Proposed Course of Project ; Muscle, pelt, and carcass analyses
will be performed on hypophysectomized

rats treated with growth hormone, testosterone, or both, and on
untreated control animals. The influence of testosterone on the
muscle protein of gonadectomized rats will be studied. Studies
will be made on the effects of fasting, both the complete with-
drawal of food and semi- starvation, on the changes in muscle
protein composition.
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12, BUDGET ACTIVITY: Research

13. IDENTIFY ANY COOPEMTING UNITS OF THE PUBLIC HEALTH SERVICE, OR
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FOR THIS PROJECT IN EITHER 19^5 or 1956: IF COOPER,.TING UNIT

IS WIIHIN NIH INDICATE SERIAL NO(S). (ITEM 10)

Endocrinology Branch, NCI
Laboratory of Oral and Biological Chemistry, NIDR
Institute de Biologia y Medicina Experimental, Buenos Aires,

Argentina

lli. No parallel research in the Public Health Service.

16. LIST PUBLICATIONS OTHER THAN ABSTRiVCTS FVOA THIS PROJECT DURING

CALENDAR YEAR 1955:

Scow, R. 0., and M, A. Greer, Effect on the thyroid gland of

experimental alteration of the level of circulating thyroxine

in mice with heterotopic pituitaries. Endocrinology 56: 590,

1955.

Scow, R, 0., and S. N. Hagan. Effect of testosterone propio-

nate on myosin, collagen, and other protein fractions in

striated muscles of gonadectomized male guinea pigs. Am. J.

Phys. 180: 31, 1955.

ift'ollman, S. H., and R. 0, Scow. Comparison of thyroid lobes,

autotransplanted and in situ, in the rat: Growth and I-'-^-'-

uptake. J. Nat. Cancer Inst. 15: 9'43, 1955.

Wollman, S. H,, and R. 0. Scow, Effect of propylthiouracil on

the ratio of the radioiodide concentrations in thyroid gland

and serum in normal -and hypophysectomiezed r ats. Endocrin-

ology 56: aU5, 1955.

Wollman S, H., and R. 0. Scow. Effect of various goitrogens

and of dose of propylthiouracil jn the ratio of radioiodide

concentrations in the thyroid el md and serum in mice.

Endocrinology 56: iiUS, 1955.

Zipkin, I,, and R. 0. Scow, Fluoride deposition in different

segments of the tibia of young growing rats. Am. J. Phys.

(in press)

.

17, LIST HONORS aiD AWARDS TO PERSONNEL REL.TING TO THIS PROJECT

DURING CALENDAR YEkR 1955:

Guggenheim Fellowship - Dr. ~'. 0. Scow

Sobering Award of The Endocrine Society - Dr. H. 0, Scow
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National Institute of Arthri-
tis and Metabolic Diseases 2. Bioctiemistry and Nutrition
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Section on Biochemistry and

3, Physiology of Nutrition h. ^' MIAMD.-?...

SECTION LOCATION SERIAL NO.

6. Studies on the Nutrition of the Mouse
PROJECT TITLE

7. Dr. G, M. Briggs
PRINCIPAL INVESTIGATOR! S;

8. C. E. Emery and D. Ingle
"

OTHER INVESTIGATORS

9. PROJECT DESCRIH'ION:

Objectives ; To obtain fundamental knowledge on the nutrition of
the mouse and to compare nutritional findings obtained

for. other laboratory species with those found in the mouses

Methods Employed : Different genetic strains of mice are weaned as

young as possible (12-16 days) and fed various

experimental diets including those designed for other species. A

total of approximately 8 groups (about it8 animals) are started on
experiment on alternate weeks and are continued for 6 weeks or

longer.

Major Findings ; (l) Several different semi-synthetic diets con-
taining all known growth factors have been devel-

oped which result in normal growth and development in mice.

(2) It has been found for the first time that mice fed diets

containing large amounts of fat (60 percent or more) do not grow

at a maximum rate unless the casein content is increased to 30 per-
cent and unless 5 percent dried whole liver and small amounts of
antibiotics are fed<, Mice (0^7 strain) fed such a fortified diet
develop obesity after several months but not to the same extent
as rats fed the same diet in studies made by Dr. Mickelsen.

(3) It has been found that methionine may take the place of

the extra casein needed when the high fat diet is fed.

(It) In confirmation of reports by others, obesity has been
produced in mice injected with gold-thio glucose. Outwardly, this

obesity appears similar to that produced by dietary means.
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(5) Deficiencies of Lssential fatty acids, pyridoxine, pan-
tothenic acidj and choline were produced, 3onfinning reports of
others. Vitamin A deficiency symptoms could not be produced on a

\T.tamin A deficient diet in mice up to 8 weeks of age, even in
the presence of large aniounts of bentonite, known to increase the
vitamin A requirement of the chick.

(6) No evidence could be found that mice required para-
aminobenzoic acid or inositol, subst jices thought previously to
be vitamins for the mouse.

'

(7) Using very young mice a deficiency of folic acid was
produced in the absence of any sulfa drug, an antagonist, or
other stress agent. This is contrary to the known results with
rats and to most past results with mice.

Significance to KIAMD Research ; The m.ouse has several important
advantages for use in nutrition

experiments inasmuch as they require little space and consume
relatively small amounts of food. At the same time, they have a
short life span, a fast growth rate, and rather exacting nutri-
tional requirements. Thus, the project provides an important
basic tool for the study of nutritional factors associated with
various metabolic diseases such as arthritis, obesity, blood djs-
crasias, and various nervous and nutritional disorders.

Proposed Course of Project ; We anticipate putting emphasis on
several phases of the obesity problem

(factors necessary for maximum weight production, gold-thicglucose
injections in combination with high fat diets, etc.), as well as
making further studies on vitamin A metabolism (with Dr, Bieri),
on folic acid deficiency, on the antibiotic growth promoting ef-
fect, and on the possible requirement for unidentified factors»
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SECTION LOCATION SERIAL NO.

6, Vitamin A and Carotene Metabolism

PROJECT TITLE "

^
'

'

7. John G. Bieri

PRINCIPAL INVESTIGATOR(S)

Clifford J. Pollard
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION:

Objectives : To obtain more information on the factors that affect
vitamin A and carotene metabolism in the tissues of ani-

mals in order to aid in the elucidation of the mechanism -whereby

vitamin A metabolism is regulated in both normal and diseased indi-
viduals. Vitamin A tolerance studies have been performed on patients
in collaboration with staff clinicians.

Methods Employed ; Rats and chicks are depleted of their vitamin A
reserves on synthetic type, vitamin A deficient

diets. Various compounds are then administered, or nutrients with-
held, to produce abnormal metabolism; e.g., as in diabetes or liver
damage. Vitamin A, or carotene, is given to the animal and the fate
of these substances followed in the tissues. The effect on growth
is also noted.

Major Findings : (l) It was believed for many years that in human
diabetics an impairment in carotene utilization,

and subsequently in vitamin A metabolism, occurred. This relation-
ship has been seriously questioned in recent years. However, a
paper in 19Sh claimed that diabetic rats had a decreased capacity
for converting carotene to vitamin A, In the past year, etudies
in this laboratory with rats, have shown that, although the diabetic
animal may under some conditions utilize carotene less efficiently
than normal animals, the panci^as is not directly involved in the
conversion of carotene to vitamin A. Also, the pancreas seems to
be of only minor significance in the overall metabolism of vitamin A.
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(2) It has been found in other experiments in this laboratory
that in selenivun poisoning in the rat a decreased utilization
of both vitamin A and carotene occurs. The effect appears to

be due to an increased destruction of vitamin A in the tissues.
Vitamin E did not protect the vitamin A from this destruction.

Significance to NIAMD Research ; The? studies provide fundamen-
tal information about vitamin A

which has importance in animal nutrition and in clinical medicine.
Due to the unique instability of vitamin A, the assurance of an
adequate- intake is a problem in nutrition experiments. The destruc-
tion of vitamin A in various types of liver poisoning, the decreased
utilization of carotene and the decrease in serum vitamin A which
occurs in tuberculosis, prolonged fever, and in other diseases,
indicate problems w^ich must be considered clinically.

Proposed Course of Project t Effort will be directed toward
elucidating the mechanism by which

serum vitamin A levels are regulated. More evidence will be
seught for the pathway by which carotene is converted to vitamin
A in the body. The utilization of carotenoids other than carotene
will be studied in the chick, rat, and mouse.
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National Institute of Arthri-
1. tis and Metabolic Diseases 2. Biochemistry and Nutrition
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Section on Biochemistry and
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6. Effect of Ethylene Oxide on Foods
PROJECT TITLE

7. Dr. R. S„ Yamamoto
PRINCIPAL INVESTIGATOR! s)

S« D"^. Olaf Mickelsen
\

OTHER INVESTIGATORS

9, PROJECT DESCRIPTION:

Objectives s To determine the nutritional and biochemical changes

resulting from the exposure of diets to ethylene oxide
and related gases.

Methods Employed ; Stock diet (Hunt Club Dog Food)^ purified diets^

and various constituents of the diets are ex-

posed to knot'irn concentrations of ethylene oxide for definite
periods^ The treated diets or diets prepared from the treated con~

stituents are then fed to animals (rats, chicks). The growth of

these animals is compared to the growth of control animals. Chem-

ical and microbiological analyses are made of the diets to see

which nutrients are destroyed. The effect of various conditions,
such as pH and the moisture content of the diet during ethylene

oxide treatment are also examined.

Major Findings ; Exposure of the purified and stock diets to ethy-
lene oxide causes a major nutritional alteration

as shown by growth failure and, frequently, death of animals fed

the treated diets. By analyses of the treated diets and by feeding
diets prepared from these ingredients it has been shown that the

primary damage is to the vitamins, especially thiamine. Other

vitamins, such as riboflavin, niacin, and folic acid, are partially

destroyed when exposed to ethylene oxide

^

Studies show that choline compounds play an important role in

bringing about this nutritional alteration. Very poor growth oc-

curs when rats are fed a purified diet in which only the vitamin

mixture containing choline chloride has been treated with ethylene
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oxide. Omitting the cholint during treatnitent of the vitamin mix-

ture reduces the vitnmin destruction to zero as shown by growth
studies. The presence of choline chloride in the diet during
ethylene oxide treptaient caused reduced growth and death of rats

in ii to 5 weeks. The presence of choline citrate or choline bi-

tartrate in place of the choline chloride during treatment pro- ..

duced a reduction in growth rate but no deaths. When the puri-
fied diet without choline was treated with ethylene oxide and
the choline added later, growth and death were similar tc that
seen when the complete- diet treated with the g-as was fed. Tliese

,

findings suggest that some constituent in the diet can replace
choline chloride in potentiating the destruction of vitamins.

Studies with the ethylene oxide treated stock diet showed
that although the growth rate of rats fed the diet was markedly
reduced, death did not occur. If the concentration of ethylene
oxide routinely used were increased, death of rats did occur
when they were fed the stock diet so treated. Only about half
of'The thiamine in the treated stock diet was destroyed by this
treatment. Work of other investigators suggests that certain
araino acids in the stock diet are inactivated by ethylene exide
treatment

,

Significance to NIAMD Research ; Ethylene oxide is being used
on a small scale for the steri-

lization of a few food products. It is being used to a greater
extent in the sterilization of a variety of pharmaceutical pro-
ducts, especially those which cannot be subjected to heat steri-
lization;

The nutritional changes produced by ethylene oxide tr-eat-

ment of the diets, especially the destruction of vitamins, is of
importance in nutrition and toxicology. The results of these
studies show that s.ome substances us':,d in +he ri*e-servation:.or

processing of foods may adversely affect the nutritional quali-
ty of the diet even though there is no trace of the original
toxicant in the food after treatment. These findings emphasize
the fact that foods should be tested from a nutritional as well
as a toxicological standpoint. Testing the foods for the pres-
ence or absence of the ori.P'inal toxicant is not sufficient.

Proposed Course of Project : The mechanism involved in the
ethylene oxide treatment of the

vitamin in purified and stock diets will be studied and an at-
tempt will be made to determine the conditions necessary for
this destruction and the compounds formed as a result of ethy-
lene oxide treatment.
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12. BUDGET ACTIVITY: Research

13. No cooperating units,

II4, No parallel research in the Public Health Service.

16. LIST PUBLICATIONS OTHLRTft\N ABSTRACTS FROM THIS PROJECT DURING

CALENDAR YEAR 1955:

Hawk, E, Ac, and 0. Mickelsen. Nutritional changes in diets

exposed to ethylene oxide, Science 121: [iii2-li)4ii (1955).

17, LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT

DURING CALENDAR YEAR 1955:

None
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National Institute of Arthri-

1. tis and Metabolic Diseases 2, Biochemistry and Nutrition
INSTITUTE LABOFL'TORY OR BRANCH

Section on Biochemistry and

3. Physiology of Nutrition It. ^. i\riAMD.-12

SECTION LOCATION SERIAL NO.

6 . Experimental Obesity in Animals
^

PROJECT TITLE

7. Dr. 0. Mickelsen
PRINCIPAL INVESTIGAT0R(S1

8 . Samuel M. Takahashi
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION:

Objectives : To determine the bicchen _cal and physiological altera-
tions that occur in animals during the development of

obesity and the subsequent loss of weight by obese animals.

Methods Employed : Rats are fed diets of varying fat content (20 to

63%). The growth rates and maximum weights at-

tained on these diets are studied. Rats reaching a weight of ap-

proximately one kg. have been put on a variety of reducing regimens,

These animals are maintained on the reducing diets to determine
their longevity. Obese and normal weight rats have been exposed
to simulated high altitudes and to high pressures to study the ef-

fects of these stresses on the physiological responses of the

obese rat. An apparatus has been perfected which permits the

determination of blood pressures in the intact, unanesthetized
rat. Blood pressures are being taken of obese and control rats.
Studies are being made of the possibility of recording heart
rates in conjunction with the blood pressures.

Maj or Findings: Grcwth, maximum weight attained, and mortality
at one year of age are essentially the same for

the rats raised in individual suspended cages with screen bottoms
and those raised two in a cage on sawdust. Some of the rats were
raised on sawdust to see if the wire screens were responsible for

the appearance of certain bone changes suggestive of osteoarthri-
tis (work being done in cooperation with Dr. Leon Sokoloff). Con-

cerning the different levels of dietary fat, at the end of one
year it appears as though the highest psrcentage of obese rats

are secured on the 20% level.
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Continuation of the -weight reduction studies indicated that

the obese rats put on the stock diet or those fed the high fat

diets in amounts equal to one half of that consumed prior to the

initiation of the v.'eight reduction regimen, or fed a high fat diet

on an ad libitum basis two days each week, survived longer t han

these fed a high protein diet with either a low or moderate fat

level. The rats on the restricted food intake (one half ration or

fed two days per week) were very vicious when the feed cups were

put into the cages; steel tongs had to be used for this purpose -

at other times they could be handled without any trouble.

The preliminary'- studj.^ indicated thnt obese rats could not

tolerate chronic exoosure to simulated high altitudes as well as

nonnal weight controls. Hcrrfever, further studies at a higher alti-

tude showed no difference in the response of obese and normal

weight rats as far as weight, blooi changes, or mortality were con-

cerned (work being done with Dr. Altland),

By incorporating an electronic filter into an amplifier system

it has been possible to secure blood pressures from the tails of

unanesthetized rats. The filter screens out all of the background

static which made it impossible to use this techr-ique prior to this

improvement (-.^ork done with Mr. Frank Noble of the Heart Institute).

Significance to CT.'HD Research : Obesity is listed as one of the

major health problems today. The

development of a means of producing obese animals entirely by

dietary procedures will penrdt the study of obesity in animals un-

complicated by other physiological changes. The primary emphasis

of this work will be on the effects of a reduction in body weight
in obese animals.

Proposed Course of Proj'ect: Obese rats will be carried on the re-
~

ducixlg regimens until they have at-

tained the weight of normal adults. They will then be studied to

see if their physiological and metabolic functions are the same as

those in animals that were n&-ver obese. These studies x-jill include
blood pressure measurements, body composition, reproductive capa-

city, incidence of disease, longe-vlty, etc. Studies will be made
to see whether there are any differences between obese and normal
weight rats when rapidly decompressed from high a-tm.ospheric pres-
S'ores (work being done with Dr. Altland and Dr. Webb HaymaJker

(Armed Forces Institute of Pathology)).
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12. BUDGET ACTIVIIY: Research

13. IDEtJTIFY AMY COO PER.\ TING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL R)R THIS
PROJECT IN EITHER 19^5 or 1956: IF COOPERATING UNIT IS WITHIN NIH
INTRICATE SERIAL NO(S) (ITEM 10)

Laboratory of Physical Biology, NIAMD

Laboratory of Pathology and Histochemistry, NIAMD
Laboratory of Technical Development, NHI
Armed Forces Institute of Pathology, Walter Roed Hospital

111. No parallel research in the Public Health Service.

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YKAR 1955:

Bragdon, J. H., and 0. Mickelsen. Experimental atherosclerosis

in the rat. Am. J. Path. 31: 965, 1955.

Mickelsen, 0. Nutrition and xilcoholism— .i Review. J. Am. Diet.

Assoc. 31: 570, 1955.

Caster, W. 0., and 0. Mickelsen. Serum Vitamin A Level: A Cri-

tique of Methods and Significance. Am. J. Clin. Nutr, 3; h09, 1955.

Hundley, J. M., 0. Mickelsen, N. Mantel, R. N. Weaver, and R. C.

Taber. Height and weight of first-grade children as a potential

index of nutritional status. A.m. J. Pub. Health hS- ihSk, 1955.

Mickelsen, 0., S. Takahashi, and C, Craig. Experimental Obesity.

I. Production of obesity in rats by feeding high fat diets,

J. Nutr. (in press).

Keys, A., J. J, Anderson, and 0, Mickelsen. Serum cholesterol

in m.en in basal and non-basal states. Sciu-nc^ (in press).

Mickelsen 0. Intestinal synthesis of vitamins in the non-

ruminant. Vits. and Hormones (in press),

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT

DURING CALEND/iR YEAR 1955:

None
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National Institute of Arthritis 2. Laboratory of Biochemistry
and Metabolic Diseases and Nutrition
INSTITUTE LABORATORY OR BRANCH

3. Biochemistry and Physiology of i|. 5* NIAMD-13
Nutrition LOCATION SERIAL NO.
SECTION

6. Blood Glucose Regulation in Factor 3 Deficiency and in Dietary
Necrotic Liver Degeneration
PROJECT TITLE

7. W. Mertz (Guest)

PRINCIPAL imfESTIGATOR(S)

8 . K. Schwarz
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives: (a) To elucidate the disturbances of glucose metabolism
during the latent phase of dietary necrotic liver
degeneration J (b) to investigate the influence of

various dietary factors on the impairment of intra-
venous glucose tolerance'^ and (c) to study the
mechanism through which the liver regulates the up-

take of glucose by tissues .

Methods Employed : In rats on rations producing dietary necrotic
liver degeneration J fasting blood glucose levels and intra-
venous glucose tolerance were measured under varying condi-

: tions . The prophylactic effects of the feeding of Factor 3)

vitamin E^ cystine j and other substances on glucose tolerance

were determined in groups of animals at various stages of the

disease. The curative action of Factor 3 given by stomach

tube or by injection was tested and standardized for the assay

of Factor 3« Homogenatos and extracts from normal and defi-

cient livers and other organs were tested as to their influ-

ence on the impaired intravenous glucose tolerance and on the

glucose uptake of eviscerated animals

.
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Major Findings ; During the latent phase > several weeks before ana-
toniical lesions are visible in the liver j glucose removal is

seriously impaired. Vitamin E has no effect on the impair-

ment, while cystine has a delaying action on its development.
Factor 3 preparations protect fully against it.

The impaired tolerance is cured by stomach tubing or by in-
jection of Factor 3 concentrates. Fourteen to 18 hours after
such injections, glucose removal is normal. Tests perform.ed
with a number of different Factor 3 creparations agree with
the routine prophylactic Factor 3 assay.

Rats showing the impairment of glucose tolerance are suitable
for investigating the influence of the liver on peripheral
glucose uptake Homogenates or extracts from normal liver,
injected simultaneously with the glucose, bring the impaired
tolerance immediately back to normal (glucose-remcval factor)

.

The glucose-removal factor enhances the impaired glucose up-
take in eviscerated rats

.

Significance to NI-Jil'ID Research ; The results show that Factor 3 is

a food factor of its own . They have made it possible to assay
for Factor 3 independently from vitamJLn E. The project opens
a new approach to the understanding of the mechanism of blood

glucose regulation and its disturbances . The latter play a

role in many diseases, for exan5)le, in diabetes.

The Proposed Course of the Project ; Further Factor 3 tests with the

intravenous glucose-tolerance method are in progress. The pro-
phylactic test is used for crude dietary m.atsrials which con-
tain vitamin E in forms which cannot bo removed by extractionj
the curative assay is used for fractions of which onJLy very
small quantities are available . Experiments to clarify the

relation between Factor 3 and the glucose-removal factor have

been initiated. It is planned to investigate the distribution
of the glucose-removal factor in various orgr.ns, its physical
and chemical properties, and the mechanism by which it exerts
its action

.
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10 . NLil^ID-ll

SERLAL NO.

12. BUDGET ACTIVITY: Research

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR
THIS PROJECT IN EITHER 1955 or 1956: IF COOPERATING UNIT IS WITHIN
NIH INDICATE SERIAL NO(S)(lTEM 10)

Brewer's Yeast Council, Inc. (Research Fellowship)

lIT IF THIS PROJECT RSSEI4BLES, COMPLSFENTS , OR PARAIiELS RESEARCH DONE

ELSE'JH^RE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF

PERSONNEL, FACILITIES, OR FUNDS), IDENTIFY SUCH RESEARCH: (BY

SERIAL NO.(S) IF WITHIN NIH)

No parallel research in the Public Health Service.

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR !rEAR 1955:

Mertz, W», and Schwarz, Ko, Impaired Intravenous Glucose Tolerance
as an Early Sign of Dietary Necrotic Liver Degeneration, Arch»
Biochem. & Biophys . 58, 50)4 (1955).

17. LIST HONORS AND AWARDS TO PERSONI^JEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955 J

None
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National Institute of Arthritis 2. Laboratory of Biochemistry
and Metabolic Diseases and Nutrition
INSTITUTE LABORATORY OR BRANCH

3. Biochemistry and Physiology of [|., ^. NIAMD-lIi
Nutrition LOCATION SERIAL NO.
SECTION

6. Isolation and General Significance of Factor 3 Against Dietary Ne-
crotic Liver Degeneration
PROJECT TITLE

7. K. Schwarz

PRINCIPAL INVESTIGATOR (S)

8. L. H. Mason and W. Mertz (Guest)

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ; To isolate and chemically identify Factor 3 and to clarify
its biochemical and medical significance in general.

Methods Employed : Conventional isolation and fractionation proced-
ures' are used, such as chromatography j precipitations, solvent
extractions, etc., and new techniques are developed for the
unidentified factor. The activity of purified fractions is
assayed in a prophylactic. dietary test) also by the intra-
venous glucose-tolerance method (see Mertz project), as well
as with the Warburg technique (respiratory decline) .

Major Findings : A new method (Dowex process) for large-scale
preparation of Factor 3 concentrates has been developed and
subsequent steps with this material have been worked out

.

Small amounts of highly purified, microcrystalline fractions
have been obtained after lO-lii steps of fractionation. From
these, several compounds have been isolated in pure form, but
sufficient quantities for accurate prophylactic assays have
not yet been available •
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Major Findings (Continned)

:
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Tests for Factor 3 activity^ using the prophylactic assays

have been performed on a total of 70 different natural -source
materials . Factor 3 is primarily found in materials of ani-

mal origin; plant products are usually poor in activity. Tests
with the glucose-tolerance methodj, which is independent from
vitamin E^ showed that some commercial stock diets for rats

and other animals are deficient in Factor 3*

Liver-necrosis producing diets were fed to mice^ in collabo-
ration with W. DeWitt (NMI) . In this species, not only the
liver J but also the heart, peripheral muscle, kidneys, and
probably the pancreas, developed necrotic degeneration. Se-
vere necrosis of the heart muscle precedes liver necrosis by
several weeks, with an incidence of almost 100^. Factor 3

concentrates prevented these lesions .

Factor 3 preparations were assayed against exudative diathe-
sis (G. M. Briggs). The lesion is produced by a modification
of our Torula yeast diet. This fatal deficiency was prevented
by crude, as well as purified Factor 3 preparations.

Vitamin E, which prevents dietary necrotic liver degeneration,
is well defined as an antioxidant. Therefore, a number of
commercial, synthetic antioxidants were tested for activity
in preventing liver necrosis. Three out of lU different sub-
stances were highly effective. One of these, DPPD (N,N'

-

diphenyl-phenylenediamine) J was almost as active as vitamin E.

The same series of antioxidants was tested for the reversion
of respiratory decline after intraportal injection. Those
antioxidants which were effective when added to the diet
also reverted respiratory declinj of liver tissue in the
intraportal test. DPPD was 2 »k times as active as vitamin E.
The various antioxidants were also effective in preventing
respiratory decline of liver slices when added directly to

the Warburg medium, Whtin added in this way, vitamin E was
inactive. DPPD protected in very small doses (.2 to .h M-g) »

Significance to NIAMD Research ; Factor 3 has the characteristics
of a new vitamin, is active in preventing marked and fatal
anatomical lesions in several species, has a demonstrated
role in maintaining normal tissue respiration, and in glu-
cose utilization. Therefore, it can be anticipated to have
an important role in biochemical processes and be of sig-
nificance in human disease

.
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Proposed Course of the Pro^iect : The continuation of the fractiona-
tion and isolation studies as outlined above ^ in order to ob-
tain Factor 3 in pure form, to identify its chemical character-
istics j to elucidate its role in metabolism^ and to make it
available for clinical research.
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SERIAl NO.

12. BUDGET ACTIVITY: Research

13. IDENTIFY AMY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR
THIS PROJECT IN EITHER 19^5 or 1956: IF COOPER '.TING UNIT IS WITHIN
NIH INDICATE SERI/M NO(S) (ITEM 10)

Section on Helminthic Diseases, Laboratory of Tropical Diseases, NMI

Wo IF THIS PROJECFRESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
"~

ELSEiffiERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF
PERSONNEL, FACILITIES, OR FUNDS), IDENTIFY SUCH RESEARCH: (BY

SERLAL NO.(S) IF WITHIN NIH)

No parallel research in the Public Health Service •

.XS~. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1955:

1. Schwarz, K., The Role of Yeast in the Production and the Pre-
vention of Dietary Liver Necrosis; Factor 3 in Brewer's Yeast,
Modem Brewery Age 52, No. 6, 1^1; (195U) , and 53, No. 1, 72 (1955)

2. Schwarz, K., Chernick, S. S., Rodnan, G. Po, Moe, J. G., and
Mertz, W., Dietary Necrotic Liver Degeneration: Occurrence of
a Specific Metabolic Defect Reversible by Intraportal Vitamin E,
3rd International Congress on Vitarain E, Venice, Italy, (1955) j

in press*

17. LIST HONORS AIID AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

Fellow, New York Academy of Sciences (K. Schwarz)
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National Institute of Arthr:Jtis 2. Laboratory of Biochemistry
and Metabolic Diseases and Nutrition
INSTITUTE LABORATORY OR BRANCH

Biochemistry and Physiology of

Nutrition i;. 5* NIAMD-lg
SECTION LOCATION SERIAL NO.

Metabolic Changes in the Development of Dietary Liver Necrosis

PROJECT TITLE

S. S. Chernick
PRINCIPAL lOTESTIGATOR(S)

K« Schwarz and M» G. Piccardo (Guest)
OTHER IWESTIGATORS

PROJECT DESCRIPTION

Objectives ; To determine the chain of events which leads from nutri-
tional deficiency; through metabolic changes j to the
final stage of dietary necrotic liver degeneration.

Methods Employed : Tissue metabolism studies (Warburg technique)
were performed on slices ;> homogenatesj and other preparations
from livers and other organs at various stages of the defici-
ency • The utilization of isotopically labelled acetate was
investigated. Coenzj-nne A levels were measured in livers of
animals on various diets . The effects of the intraportal in-
jection of emulsified tocopherols on respiratory decline were
determined. The action of 2jii-dinitrophenol on respiratory
.decline was investigated, and cellular elements were frac-
tionated (method of Hogeboom and Schneider) fir the study of

oxidative phosphorylation in mitochondria

.

Major Findings ; A characteristic metabolic lesion (respiratory de-
cline) in slices of livers from rats fed the necrogenic diet,
during the latent phase of the disease, has been discovered

described in detail (l) . The utilization of acetate-2-
J'or fatty acid synthesis, ketone body production, and

CO2. formation breaks down in respiratory decline (2). Co-
enzyme A levels are diminished in livers of animals on
necrosis-producing diets j this is not related to respiratory

anfi de

C-4 f c
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decline or to death from liver necrosis (3) • Respiratory de-

cline is reverted within minutes by the injection of emulsi-
fied vitamin E into the portal vein . The h different forms

of vitamin E (a-, P-, y~, and 5-tocopherol) differ widely in

activity when tested with this method (U) • The '^-fomn was
almost as active as a-tocopherol . The stimulatory and the

inhibitory effects of varying concentrations of 2jii-dinitro-

phenol were ms.sked in prenecrotic liver slices showing

respiratory decline. The site of the respiratory lesion,

which appears to reside in oxidative phosphorylation, is

separate from t.hat of the action of dinitrophenol •

Mitochondrial preparations from normal-appearing livers,

during the latent phase of dietary necrotic degeneration,

have very low rates of oxygen and phosphorus uptake (P/O

ratios) . The defect is repaired largely by the addition .

of DP¥o DPN measurements in deficient mitochondria (N.

Kaplan, Johns Hcpkins University, Baltimore) showed levels

far below normal

»

^significance to NL'iJ^iD Research: The mechanisms by which vitamin de-

ficiencies produce functional and anatomical damage and death

are not well known o Clarification of the sequence of events

leading to liver necrosis as the end result of a nutritional
deficiency is expected to lead to basically important knowl-

r,dge and to a better understanding of these diseases . The

biochemical aspects of necrosis, i.e., death of areas of

tissue, are until now poorly understood, even though necro-
sis occurs in many different diseases . It is hoped that a

logical basis can be developed for new wajrs of preventing
necrotic lesions.

Proposed Course of Project: Detailed enz^/matic studies with mito-
chondria and other cell particles aie planned in order to

identify the site of the primary defect. Formation and
oreakdown of DPN, ATP, an'd also of ribonucleic acid, are

scheduled to be investigated with labelled substrates. The

intracellular distribution of vitamin E will be studied
with Gli^-labelled a-tocopherol

.

Electron microscope investigations of liv^^r cells during the

development of the disease are under way. These are coordi-
nated with metabolic and microscopic investigations . The in-
vestigations will be extended to various organs of the mouse,
in which not only the liver, but also the heart, musculature,
and kidneys undergo dietary necrotic degeneration.
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10- NTAMP.l'^
SmiAL NO.

12. BUDGET ACTr^TTY: Research

13. IDENTIFY ANY COOPERATING UNITS .^i^' THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING ,;UNDS, FACILITIES, OR PERSONNEL FOR
THIS PRO,JECT IN EITHER 1955 or 1956 1 IF COOPERATING UNIT IS WITHIN
NIH INDICATE SERlJ^L NO (S) (ITEM 10

)

Section on Molecular Biophysics , Laboratory of Physical Biology, NIAMD

irn IF THIS PROJECT RESEMBLES, COMPLEIEOTS- OR ?.APu\LLEL.S RESEARCH DONE
ELSEWHERE IN THE, PUBLIC HEALTH SERVICE '>JITHr,UT INTERCHANGE OF PER-
SOI^JNEL, F.ICILITIES OR FUNDS), IDFlxUTFY SUCH RESEARCH: (BY SERBL
NO.(S) IF WITHIN ^in-0

No parallel research in the "ublic Health Service .

W. LIST PUBLICATIONS OTHEit THAN A'lTllACfs'^RCMlHISrPROjMf^nRING
CALENDAR YEAR 1955:

1. Chernick, S. S,, Moe, J. G., Rodnan, G, P., and Schwarz, K., A
Metabolic Lesion in Dietary Necrotic Liver Degeneration, J. Biol.
Chem, 217, 829 (1^55) •

2. Rosecan, M», Rodnan, G. P^, Chernick, S. 3,, and Schwarz, K-,
Acetate-2-C-'-^ Utilization in Dietary Necrotic Liver Degeneration,
J. Biol. Chem. 217, 96? (1955).

3. Chernick, S. S., Moe, Jo G., and Schwarz, K., Dietary Necrotic
Liver Degeneration and Coenzyme A, Proc . Soc . Exp. Biol, and
Med, 89, h99 (1955)

«

li. Rodnan, G. P., Chernick, Sc S., and Schwarz, K = , Reversal of the
Respiratory Lesion in Dietary Necrotic Liver Degeneration by
Intraportal Injection of various Tocopherols, J. Biol. Chem.,

(1956) , in press .

5» Chernick, S. S., -and Moe, J. G., Effects of Hjrpophysectoray on the
Coenzyme A Content of Rat Liv^r, Endocrinology, (1955), in press.

IT. LIST HONORS AND AWARDS TO PERSON^TEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

None.
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National Institute of Arthritis and Metabolic Diseases
INSTITUTE

Biochemistry and Nutrition 3 • Endocrinology
LABORATORY SECTION

5- NIAMD-16
LOCATION SERIAL NUMBER

6. The influence of the Central Nervous System on cardiovascular-
renal function
PROJECT TITLE

7. Dr. Edward W. Hawthorne and Dr. Joseph Johnson (Howard University)
Dr. Evelyn Anderson and Dr. Kathryn Knowlton
PRINCIRU INVESTIGATORS

8. Mr. E- M. Mapp (Howard University), Dr. David McK. Rioch (Walter

Reed), Dr. William T. Spence (Georgetown University).
OTHER INVESTIGATORS

9- PROJECT DESCRIPTION

Objectives : To study the cardiovascular-renal functional alter-

ations incident to midbrain and spinal cord tran-

section with the following major vievfs in mind:

(1) To gain insight into the acute and chronic effects

of loss of discreet neural influences (cortical,

hypothalamic, and spinal) on cardiac and renal

function.

(2) To understand the relationship between renal elec-

trolyte and water excretion and the general fluid
and electrolyte balance in dogs following midbrain
and spinal cord transections

.

Methods Employed: Dogs are used and observations made during a

control, operative, and post-operative

period. The dogs are maintained on a rigidly controlled diet and

daily "intake -output" records are kept. Throughout each period
determinations are made of arterial pressure, renal clearances,

cardiac output, measiirements of various fluid "spaces" and balance

studies with respect to nitrogen, sodium and water, and creatinine

excretion. We are attempting to develop a method for the bioassay
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of aldosterone content in dog urine , \ising the rat. It is felt

that the animal will be highly sensitive to microquantities of

aldosterone

.

Major findings : It appears that acutely following midbrain-
transection there occurs a marked reduction

in effective glomerijilar filtration, effective renal plasma flow,
and cardiac output. The reductions observed in the several para-
meters ranged from 30-50^ of normal. Associated with these findings
there was observed a marked elevation in calculated total peri-
pheral and renal resistance. The implication is that acutely
following midbrain transection in the dog there occurs a marked
arteriolar spasm. This latter may, by increasing the left ven-
tricular work load, lead to the changes in cardiac output,
effective renal plasma flow, and glomerular filtration rate

.

Significance to arthritis and metabolic research : The pro-
longed survival of dogs with midbrain and cervical cord transections
affords one an unusual opportxmity to study the role of the central
nervous system in the regulation of renal and cardiac function.
Exactly what part the nervous system plays in the regulation of
normal fluid balance, cardiac output, arterial pressure and gen-
eral renal function is not known at the present time. These
studies bear directly on our desire to understand clearly the
mechanism of pathophysiologic alterations in the above parameters
occurring in patients with specific nervous, endocrine, cardiac
output, arterial pressure, extracellular fluid space and blood
volume^ along with balance studies including nitrogen, fluid and
electrolyte balances. Following development of a suitable bio-
assay, we intend to observe the changes in urinary aldosterone
excretion in these dogs.

Proposed course of project : It is intended to study a series
of dogs with midbrain and spinal

cord transection, the acute and chronic alterations in renal and
cardiac function, along with changes in the fluid and electrolyte
balance. V/e plan to continue studies of the changes in glomerular
filtration, renal plasma flow, cardiac output, arterial pressure,
extracellular fluid space and blood volume, along with balance
studies including nitrogen, fluid and electrolyte. Following
development of a suitable bioassay, we intend to observe the changes
in urinary aldosterone excretion in the dogs.
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10 . NIAMD-16
SERIAL MMBER

BUDGET ACTZVITY: Research

IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN EITHER 1955 OR I956: IF COOPERATING UNIT IS

WITHIN NIH INDICATE SERIAL KO(S)

.

AMSGS, Army Medical Center.
Ploward University School of Medicine

.

Georgetown University School of Medicine

,

Ik. No parallel research.

16.

LIST PUBLICATIONS OTHER THAN ABSTR/\CTS FROM THIS PROJECT DURING

CALENDAR YEAR 1955:

Alterations of adrenal cortical and ovarian activity

following hypothalamic lesions. Endocrinology 57 ; No. 1

pp. kh-^h, July, 1955. Gert L. Laqueuj-, S. M. McCann
Leon H. Schreiner, Eugenia Rosenberg, David McK. Rioch
and E-^rclyn Anderson.

Chapter 21, Volume 2, "Clinical Neurology", A. B. Baker,

Editor, entitled "Disorders of the Hypothalamus and

Pituitary Gland" by Webb Haymaker and Evelyn Anderson.

Harper and Brothers, 1955-

17 • No honors and awards

.
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6. Analysis of urinary steroids in mice hearing a transplantcel

ACTH producing tumor
PROJECT TITLE

7' Di-. Hildegard Wilson .(Ougstj__ajij^D^-_^t)ert_Bahn

PRINCIPAL INVESTIGATORS

8 . Dr. Jacob Furth (Harvard University)
OTHER IWESTIGATOR

9 PROJECT DESCRIPTION

Objectives: Little or nothing is known about the steroids in
' mouse urine, in spite of the widespread use of this

animal in endocrinological experiments . Although the urine is not the

major excretory pathway for steroids in mice, a larger proportion is

so excreted than in rats. \J±th the expectation that the outptit woiild

bo elevated because of the tu:ior, the imdertaking was deemed profitabl.

Characterization of the types of steroid being excreted would indicate

what steroid hormones were actually responsible for the endocrine

changes observed.

Correlation of the physiological effects of the ACTH tumor

with steroid secretion in the tur.ior bearing mice, as jua.ged by
urinary steroid metabolic end products.

Methods employed : All the urine excreted by 3 tumor bearing mice

was collected for 2 months. To effect hydrolysis

of the various steroid conjugates, it was first incubated with -glucuron

idase, then acidified to pH 0.8 and continuously extracted with ether,

and finally heated with 5fo HgSOij. and again extracted. The neutral

extract fraction was cliromatographe d first on a partition column

which separated corticosteroids from ketostoroids. These two frac-

tions were then again chromatographed on paper by the Zaffaroni

technique, and rechromatographed by the Bush technique. All regions

were eluted, assayed by appropriate micro procedures, and further

charactori ze d who re toos sible
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Major findings ; Several highly polar corticosteroidG^ (like corti-
sone, Cortisol, or tetrahydro cortisone) were

present in minute amounts totalling about 0.2 ug. per mouse per day.
A band containing about 0.05 iJ-S- moving like aldosterone, was
negative to a bioassay. The dominant corticoid appeared opposite the
corticosterone reference standard, and gave spot tests consistent
with the presence of 0.3 ug. per day of this steroid. Total corti-
coids were about 0.6 ug. per day. The most abundant class of steroid
metabolites (about 20 ug. per da,y) were C2_qO-d 17-ketosteroids retaining
the 11-oxygen fimction, and therefore probably of adrenal origin.
C19O2 17-ketostoroids, which include testicular metabolites, totalled
about 10 ug. per day.

Significance to arthritis and metabolic research : There are several
important appli-

cations of these studies. Since some of the tumors arose in mice
exposed to ionizing radiation and may have their counterpart in the

human the data accumulated may eventually have clinical significance

.

Beyond this direct clinical application the tumors and tumor bearing
mice provide experimental models from which information is being
gained concerning (l) the relationship of the adrenal gland to water
metabolism and reproduction and (2) biosynthesis of steroid hormones
by the mouse adrenal.

Proposed course of project : Procedures directed toward identification
of several of these metabolites are now

underway. It is of importance to be certain that corticosterone was
the major corticosteroid in the tumor mouse urine, as this would
indicate its secretion by the adrenal cortex, and that it may have
been responsible for the observed salt retention. Since some ll-oxy-
17--ketosteroids are knovm to be androgenic, it would also be valuable
to definitely establish the presence of such a compound

.
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Harvard University School of Medicine.
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ik. No parallel research

16. None
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6. The influence of the central nervous system on endocrine activity

PROJECT TITLE

7

.

Dr. Hlldegard Wilson (Georgctovn )

PRINCIPAL INVESTIGATOR

8. Dr. David McK. Rioch (Walter Reed), Dr. William T. Spence (Georgetoira),

Mr. John Borris (Vfalter Reed), and Mrs. Mary Garrison ( Georgeto^m )_^

OTHER IIMVESTIGATORS

9- PROJECT DESCRIPTION

Objectives : The iiifluence of the central nervous system on ACTH-

adrenal cortical activity, as based on transections

of the midbrain and spinal cord.

To apply methods which have been developed during the past year

for the analysis of steroids in the urine and plasma of dogs To study

by these means, the variations in adrenocortical function before and

after transections of the midbrain and spinal cord.

Methods employed : A method for the analysis of urinary steroids

in dogs has been developed. The steroid con-

jugates are hyda-olyzed first with -glucur-

onidase (which splits glucuronides) and then by acidification to

pH 0.8 followed by continuoiis ether extraction (which splits sulfates).

The neutral fraction is prepared by washing the total extract with

IN NaOH. This fraction is chromatographed on a partition column

using aluminum silicate as the supporting phase and 50°/^ ethanol as

the stationary phase. Elution with hcxane yields the C3_^02 l-T-l^eto-

steroids, and hcxane plus increasing amounts of chloroform gives

first C-,q0., steroids and then corticosteroids. Each of those frac-

tions is assayed by the clxromic acid-ketosteroid procedure, which

determines 17-ketosteroids and 17-hydroxy corticosteroids. The

corticosteroid containing fraction is also assayed for 21-hydroxy

steroids by measuring the formaldehyde formed after oxidation with

periodic acid.
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Major findings : It has been fo\ind that intramuscular injection of

ACTS (120 mg. per day) to a dog gave increases of

2 to 10 fold in various classes of urinary steroids.

Thus
J

the procediore was adequate to detect alterations in ad2reno-

cortical fiinction. Transection of the spinal cord was followed
Ijumediately by a 2-3 fold increase in urinary steroids lasting for
h days after the operation The stress of a laparotomy without
anaesthetic in this spinal dog also caused a 2-3 fold increase in

steroid excretion. The cord transection therefore does not seem to
have blocked the release of pituitary ACTH in response to stress.

On the other hand, transection of the midbrain in another dog pro-

duced a negligible increase in virinary steroids, and a laparotomy
k weeks later also caused little or no rise . Activation of pituitarj-

ACTH hence appears to have been blocked by the midbrain transection.

Significance to arthritis and metabolic research : The method for the

analysis of steroids

in dog urine is the first successful procedure developed for this pur-

pose. It opens up opportunities for following chjinges in cither
adrenocortical or gonadal function under circumstances which can be

studied in dogs better than in humans Moreover, the method can

easily be adapted to the analysis of human urine . Analysis of urine

has an advantage over plasma analysis for steroids in that its pro-
curement does not constitute an operative procedure, so that accurate
evaluation of existing adrenocortical activity is possible. The

results so far obtained throw new light on the involvement of the

central nervous system in the pituitary response to stress.

Proposed course of the project: The same type of study will be con-

tinued in greater detail The dogs

will be subjected to the same stress procedures before and after the

central nervous system lesions are placed, and the quantitative responses

will be compared. The stress procedures will be repeated at intervals

to sec whether other neural or humoral pathways become established.

Parallel metabolic studies will be done throughout so that adrenal
cortical activity can be definitely correlated with alterations in the

excretion of nitrogen, creatine , and electrolytes (in cooperation with
Dr. Knowlton)and thyroid activity (in cooperation vrith Dr.. Bates). It
is hoped to carry out an-alyses for aldosterone excretion in these dogs
The analyses for peripheral blood and adrenal blood steroids planned
last year will also be performed if this is feasible

.
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Walter Reed
Georgetown University

1^. No parallel project.

16. . ._ v..

LIST PUBLICATIONS OTHER THAW ABSTR/^.CTS FROM THIS PROJECT DURING"
CALENDAR YEAR 1955:

1. A rapid micro method for the determination of 17-hydroxy- and
17-ketosteroidG. Hildegard Wilson and Richard FairbankG
Arch. Biochem. & Biophys. 5k, 4^4-0 (Fob. 1955).

2. A micromethod for the detection and assay of steroid C21
17-hydroxy- -glycols. Hildegard Wilson and Richard Fairbanks
Arch. Biochem. St, Biophys. 5^, ^57 (Feb. 1955).

3. Studies on the metabolism of adrenal cortical steroids in the
synovial cavity in rheumatoid arthritis. Hildegard Wilson,
Richard Fairbanks, Ci-n-rier McEwcn and Morris Ziff

.

Annals of the New York Academy of Sciences 61, 502 (1955).

h. Metabolites of hydrocortisone and cortisone in synovial fluid
in rheumatoid arthritis. Hildegard Wilson, Richard Fairbaiil^s,

Dominick Dcialabba, Currier McEwen and Morris Ziff.
Jour 6 Clinical Endocrinol. &; Metabolism. Accepted, February,
1955- To appear January, I956.

17 No honors and awards.
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.

• 5. NTAMD-1 9
LOCATION SERIAL NUMBER

6

,

Prtjlactin in human blood and urine
PROJECT TITLE

7

,

Dr. Robert W. Bates and Dr. Robert C. Bahn
PRINCIPAL INVESTIGATORS

8, Mr. Tulane B. Howard
OTHER INVESTIGATOR

9. PROJECT DESCRIPTION

Objectives: To settle the question of determining the presence
or absence of prolactin in human urine and blood.

Methods employed : Prolactin is assayed using the cropsacs frcm
pigeons. Injections are made intradermally
over the crop or intramuscularly in the pigeon.

Blood serum, urine concentrates, and prolactin from human pituitaries
were studied using various histochemical techniques.

Major findings : The mucosa of cropsacs from pigeons injected,
either systemically or locally, with prolactin
showed gross and microscopic proliferation,

large increase in size of intrajyellular fat droplets and an intense

cytoplasmic basophilia. The latter indicates an increase in cytoplasmic
ribonucleic acid concentrations which has been correlated with protein
synthesis.

In contrast, when injected systemically, urine and blood fractions

never stimulated the cropsac Local intradermal injection of such

fractions or of many non-specific substances, such as ethanol or

tannic acid, v/ill cause gross and histological proliferative changes

in the cropsac mucosa locally and usually an inflammatory reaction
submucosally, but the intense cytoplasmic basophilia and increase



SERIAL NO.

in lipids arc absent The conciusioi: ir thr.t no prolactin ar such .i,:

detectable in human blood or iirine

Significance to arthritis and metabolic research. An endocrine txpxana-

tion for gyiiecomastxc
and persistent lactation in fiatients has long been sought On the basis
of nonspecific changes in the cropsac^ certain investigators have
rejjorted finding prolactin in the lirine in such patients. This explana
tion will have to be reconsidered in the light of the above findings
of no detectable amount of prolactin in blood and urine

Proposed cour se of project : Complete

d
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Diabetogenic Action of Prolactin, B. A. Houssay, E. Anderson^
R. W. Bates and Choh Hao Li. Endocrinology^ 57; No. 1, July^
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LABORATORY SECTION

1^. 5. NIAMD-20
LOCATION SERIAL NUMBER

6. Study of a mouse pituitary tumor which elaborates ACTH and
melanophore stim-ulating hormone (MSH)

PROJECT TITLE

1- Dr. Robert Bahn and Dr. Peter G. Condliffe
PRINCIPAL INVESTIGATORS

8. Dr. Jacob Furth (Harvard University) and Dr. Raul Echenique

(Havana J Cuba).
OTHER IIWESTIGATORS

9- PROJECT DESCRIPTION

Objectives : A transplantable pituitary tumor was originally

found in mice by Dr. Furth, which stiraiolate the

adrenals of the host. The purpose of these studies is to establish

the probable chemical nature of the adrenal stimulating hormone

present in the timer, by comparing it with standard ACTH and also

studying the MSH and conparing ft Mth HSH of pituitary glands of

other species.

Methods employed : Extracts are made of beef pituitary glands

and mouse pituitary tumors. These are frac-

tionated and studied by countercurrent distribution, electrophoresis

and chromatography. The distribution of hormone in the various

fractions is estimated by bioassay, i.e., ascorbic acid depletion

for ACTH and isolated frog skin for MSH.

Major findings : About one hundred grans of tumor powder have

been accvimulated and this is being used as a

source of hormone . It has been found that in addition to being able

to stimulate the adrenals, the tumor powder contains MSH. One q,ues-

tion to be answered is whether 'the", .tiimor contains both ACTH and MSH

as separate hormones, or whether the MSH activity is to be attributed

to the ACTH content, since it is known that some pmeparations of ACTH

possess inherent MSH activity which can be enhanced by treatiaent with

alkali. Treatment of tuiuor extrac-t:^ with alkali enhances their MSH

potency, suggesting that the hormoi.j present is more like ACTH in

this respect. To make further cont. orisons, MSH has been prepared

from beef posterior pituitary gland and the same procedure is being

employed with tumor powder.
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Significance to arthritis and netabollc research : This study should
throw light on the

question of the chemical relationship hetwecn ACTH and MSH.

Proposed course of project : The actual amount by weight of ccrti-
cotropin-like substance is -too small

for isolation fran the tumor to be practicable. However, due to the

sensitivity of the available bioassay, it is possible to follow up
the hormonal activity through a number of chemical procedures. By
subjecting tumor extracts, purified ACTH and MSH, to identical
procedures, it should be possible to ascertain which of these two
hormones most closely resembles the adrenal stimulating hormone
present in the tumor.
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National Institute of Arthritis and Metabolic Diseases

INSTITUTE

2. Biochemistry and Nutrition 3 Endocrinology
LABORATORY

^- 5- NIAMD-21
LOCATION SERIAL NUMBER

6

.

InGolin Studies
PROJECtP TITLE

7

.

Dr. Evelyn Anderson and Dr. Robert W. Bates
PRINCIPAL INVESTIGATORS

8

.

Mrs. Frances W. Franco and Mr. Jerome Cornfield (Biometrics)

OTHER INVESTIGATORS

9

.

PROJECT DESCRIPTION

Objectives : The objective of this project is to study mechanisms
which control insulin release in a variety of

endocrine states.

Methods employed : A method for the bioassay of insulin which
has just been completed is used to measure

insxilin content in extracts of pancreas and

blood. An attempt will be made to apply this method to the direct

measurement of insulin in untreated blood. A techniq.ue for the

perfusion of the pancreas in situ has been developed. This is being

used at present to prepare isotopic labeled insT-tLin

Major findings : In the method for insulin assay a reproducible

dose-response curve has been attained which is

capable of detecting as little as 250 microunits

of insulin. Preliminary attempts at isolation of crystalline insulin

from the pancreas of individual dogs has been partially successful.

Significance to arthritis and metabolic research : A satis-
factory method

for the assay of insulin in blood would prove a useful tool in the

study of problems in carbohydrate metabolism and in diabetes.
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Proposed course of project : 1 . To prepare iGotopically"; labeled
lusulin. 2. To explore the problem
of meastiring insulin levels in various

clinical and experimentaJ. conditions. 3- To study factors relating
to insulin content of pancreas and factors influencing release of

insulin.
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National Institute of Arthritis and Metabolic Diseases
INSTITUTE

Biochemistry and Nutrition 3 • Endocrinology
LABORATORY SECTION

5. NIAMD-22
LOCATION SERIAL NUMBER

6. Isolation^ chemistry and hioassay of anterior pituitary hormones
with particular reference to thyroid stimulating hormone (TSH)

PROJECT TITLE

7

.

Dr. Robert W. Bates and Dr. Peter Condliffe
PRINCIPAL INVESTIGATORS

8. Mr. Tulane Howard, Miss Alice Laskey and Dr. Jacob Furth (Harvard
University)
OTHER INVESTIGATORS

9

.

PROJECT DESCRIPTION

Objectives : To isolate the anterior pituitary hormones (thyro-

trophin; ACTH, growth hormone, gonadotrophins, and
the prolactin) and to determine their chemical composition.

To compare/purified hormones isolated from pituitary glands with those

isolated from transplantable mouse pituitary tumors.

Methods employed : Extracts are made of pituitary glands and of

mouse pituitary tumors. .^These extracts are

fractionated and studied by salt fractionation,

solvent fractionation, isoeleotric precipitation, preparative elec-

trophoresis, chromatography and countercurrent distribution. Iden-

tification and quantitative estimation of the amino acid consti-

tution of pirrified fractions are made by paper chromatography after
hydrolysis wi'^h or without formation of suitable derivatives. The

potency of all fractions mvLSt be determined by bioassay using iodine

depletion in the chick thyroid for thyrotrophin; bioassay using

ascorbic acid depletion of the adrenal of the rat for adrenocorti-

cotrophi^j cropsac weight increase in pigeons for prolactin; seminal

vesicle weight increase in rat for luteinizing hormone; uterine and

ovarian weight increase in rat for follicle stimulating hormone and

body weight increase in the rat for growth hormone.
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Major findings : Isolation of thyroid stimulating hormone (TSH) .

A TSH preparation has been extracted fran bovine
pituitary powder which is 200 times more potent

per mg. than the starting pov;der. Extensive studies have been
made on methods with the ion exchange coltimns of modified cellvilose

used for leblating . TSH. With proper methods the columns make possible
a 5-10 fold purification of TSH with little loss in total potency.
Preliminary amino acid analysis of the most potent TSH fractions
indicates lack of methionine and possibly cystine as well as low
tyrosine and tryptophane content. Electrophoretic studies indicate
an isoelectric point between pH 7 and 9-

The bioassay method for TSH which has been developed in this
laboratory can detect approxdjaately 2 milliunits (0.2 micrograms)
of TSH. The precision of the assay is 0.12-0.15, which is unusually
good for a bioassay. TSH has been detected in 0.002 ml. of the blood
plasma of radiothyroidectomized mice bearing transplantable pituitary
tumors that produce TSH. This is approximately 1 unit/ml. plasma.
The concentration of TSH in human plasma is less than 0.001 unit/ml.

Vfc have been cooperating with a subcommittee of the Endocrine
Study Section (lIIH) . Bioassays for TSH and prolactin have been
made on commercial samples of pituitary hormones.

, Significance to arthritis and metabolic research : The mcchtcism
of action of pituitary hormones is not, as yet, understood. Progress
will depend upon availability of pure hormones and the accuracy and
simplicity of the bioassay procedures. This progress has been
advanced by our improved methods for preparation and bioassay. It

is hoped that these methods will peimit determination of blood levels
of TSH in patients

.

Proposed course of project : Efforts to prepare pure TSH will
be continued and, when successful,

full chemical and physical characterization will follow. Studies
on the effect of TSH on thyroid physiology in the chick will con-

tinue , Time coujrse studies will be made on the blood levels of

TSH in radiothyroidectomized mice implanted with TSH producing
tumors to determine when the blood levels of TSH rise . Fraction-
ation studies on mouse blood may lead to methods for isolating TSH
from blood of nan where the concentration is low.
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2
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Biochemistry and Nutrition 3 • Endocrinology
LABORATORY SECTION
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LOCATION SERIAL NUMBER

6. The influence of the central nervous system on creatine and creatinine
metaholism as based on transections of midbrain and spinal cord in dogs
PROJECT TITLE

7. Dr. Kathryn Knowlton
PRINCIPAL INVESTIGATOR

8. Mr. Leonard H. Kedda, Dr. W. T. Spence (Georgetown) and
Dr. David Rioch (Walter Reed)
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives : To study the role of the central nervous system in creatine

and creatinine metabolism and the mechanisms by which its

effects are prcduted.

Methods employed : Transections of the midbrain and spinal cord in the

dog are made with careful neurosurgical technique.

The animals are maintained on a food intake kept constant throughout

the study. Urinary creatine and creatinine are determined for these

animals. Creatine labeled with Nl5 is administered^ and the dis-

tribution of this isotope in the urine followed. For this purpose^

creatine and creatinine are isolated, purified, and prepared for

determination of their Nl5 abundance by the mass spectrometer.

Major findings : The synthesis of creatine from glycine has been
studied, and the techniques are ready for prepara-

tion of creatine labeled with n15 in the glycine moiety. This
product can then be fed to the dog, thus labeling body creatine

to make possible study of its metabolic course

.

Significance to NIAMD research : Since creatine phosphate occupies a

place of some importance in intra-

celliolar energy interchanges of the manmialian body, and since

several hormones (e. g., androgens, estrogens, adrenocortical
steroids with their pituitary colleagues) are known to affect
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creatine -creatinine economy^ further knowledge of factors and
mechanisms of the systems involved will contribute basically to
our understanding of metabolic dicorders.

Proposed course of project : Creatine labeled with N-'-^ in the glycine
moiety will be synthesized and fed, in order to label body creatine
before spinal cord transection. Determination of the n15 content of
urinary creatine and creatinine in such animals should result in
direct laiowledge of the source of the creatinuria seen after tord
transection. Abundance of N^ in muscle creatine and creatinine
will also be determined.

V7ith experience thus gained, similar studies can be carried
out for transection of the midbrain.

It is also anticipated that later studies of the modification
of creatine metabolism by hormone administration or withdrav;al will
be of value

.
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6. studies on folic acid
PROJECT TITLE

7. M- Silverman and J. C Keresztesy
PRINCIPAL INVESTIGATOR (Sl

8. S. Futterman and R. C. Gardiner
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION:

Studies on folic acid:

(a) Naturally- occurring forms of,

(b) Enzymatic degradation of citrovorum factor and folic acid,

(c) The urinary compounds associated with folic acid metabolism

in the rat.

Objectives : Folic acid, a vitamin of the B complex, has been shown

to be needed by most animal species. Its importance and role in

the enzyme systems which arc related to growth, such as purine

synthesis, have become better recognized in the past year.

By identifying the natural-occurring forms of folic acid, it

will be possible to obtain new anti-folic compounds, other

than those used at present to control abnormal growth,

spec.ifically leukemia. Similarly, by identifying the

products associated with folic acid metabolism in vivo

and in vitro, a better understanding of some of the

fundamental processes of growth will restilt.

Methods employed :

Xa) The microbiologically- inactive form of folic acid in liver,

hereafter referred to as prefolic acid, can be converted to

the active citrovorum factor form by incubation with whole

liver or an enzyme preparation obtained from liver. The

problem consists of several interrelated parts which include

purification of the enzyme which converts prefolic to citro-

vorum factor by usual protein fractionation methods and

development of a fractionation process for the isolation of

prefolic acid suitable for large-scale operation.
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(b) Fractionation of liver extract for the purification of the
enzyme which destroys citrovorvan factor in the presence of
1- glutamic and is being carried out using protein fraction-
ation methods.

(c) The isolation of the substance believed to be related to
isoglutatnine in the urine of rats on a folic acid deficient
diet is continuing^ using solvent and chromatogram techniques

-

(d) Customary enzymatic procedures are being employed to establish
the necessary conditions -under which soluble liver extracts
degrade folic acid.

Major findings : Protein fractions have been prepared from horse
liver which are active in converting prcfolic acid to citrovorum
factor. Thus far, partial ptirification of '.pork, liver has
produced enzyme preparations with low blank values which make
the assay procedure much more sensitive . With such enzyme
preparations requirements for .histf(tineowese dEiiiDnstradied*"." The
fDrmer...reqtu:remenf was- specific and. 'the -latter non-specific,

A very critical method for the extraction of prefolic
acid from horse liver in excellent yield was developed and
applied to large-scale operation. Further purification of
this crude extract was accomplished by adsorption and
elution from charcoal and fractional solvent precipitations.

It has been shown that, in addition to the enzyme system
present in soluble liver extracts, manganese, adenosinetri-
phosphate, citrate, and diphosphopyridine nucleotide are
required for the conversion of folic acid to p-aminobenzoic
acid and a free ptoridine

.

(in collaboration with F C. Ebaugh, Jr.) A metabolite
of folic acid, which supports the growth of Leuconostoc Citro-
vorum has been obtained from hijman urine in a form which is

from 60 to 80^0 pure .. The product is a reduced and formylated
derivative of folic acid whose properties (microbiological,
spectrophotometric and stability) arc identical with those of
anhydro-citrovorum factor, a 5-10 bridge compo-und.



NIAMD-2ii
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Significance to Arthritis and Metabolic Research ; The isolation
and identification of the various metabolites of folic acid
will result in a better understanding of biochemistry of

such specific diseases as some of the anemias and leukemias.

The mechanisms by which folic acid derivatives influence the

formation of fundamental components of all living cells^ the

purines, are being widely studied. This project is directed
at discovering how the various forms of folic acid exist in

the body and how they are changed from inactive to active

fOITTLE .

Proposed course of project : The following are the goals for the

coming year:

(1) Completion of the purification of the reduced and for-

mylated derivative of folic acid which occurs in human
urine

.

(2) Purification of the DPN dependent enzyme system which
inactivates folic acid and identification of the

ptcridine end-product. Extension of these studios to

formylated and reduced derivatives of folic acid.

(3) Continuation of attempts to isolate isoglutamine-like
substance in urine from folic acid deficient rats.

(k) Purification of the enzyme which converts prefolic acid
to citrovorum factor.

(5) Isolation of prefolic acid.
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10- NTaMD-? 1i

SERIAL NO.

12.

BUDGET ACTIVITY: Research

13 . No cooperating •units

.

ik. No parallel research in PHS.

16.

LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING

CALENDAR YEAR 1955:

On the occurrence of N formyltetrahydrofolic acid by
enzymatic formylation of tetrahydrofolic acid and on the

mechanism of this reaction. Biochim. Biophys . Acta 17 ;

589-591 (1955). G. R. Greenberg, L. Jaenicke and M. Silverman.

17 No honors and awards -
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Project Description Sheet

1, National Institute of Arthritis and Metabolic Diseases

INSTITUTE

Biochemistry and Nutrition
LABORATORY OR BRANCH

3. Fractionation k. _ 5- WTAMD-?^
and Isolation L(-u\TION SERIAL NO.

SECTION

6. Large-scale processing of biological material

PROJECT TITLE

7 J. C. Keresztesy
PRINCIPAL INVESTIGATOR

OTHER INVESTIGATOR

9. PROJECT DESCRIPTION: Large-scale processing of biological
material to extract and purify substances

of biological importance

.

Objectives : Many problems of importance in the biochemistry of

disease require the isolation and identification of substances which

are present in only trace amounts in the particular biological

source. It becomes necessary, in order to obtain sufficient quan-

tities of the desired compound for study, to process large amounts

of biological source materials, such as liver, brains, body

excretory products, plant materials, etc.

Methods employed : The laboratory is equipped with large-scale

apparatus, such as stills, filters, reaction and extraction

kettles, etc. In most isolation problems the original small-scale

process has to be modified and developed, so that it can be

carried out efficiently on the larger scale . This adaptation or

process development is an important function of the laboratory.

The degree of participation of the laboratory varies according

to the needs of the specific problems.
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SiiRIAL NO.

Major findings : Among the more important operations have been the
following: 108 kilos yeastamine processed for Factor 3 concentrate
(Dr. K. Schwarz); U37 kilos rhododendron leaves, 502 kilos of
various plant products and I79 kilos of veal hrains for Natural
Products Lab. (N.H.l); 98 kilos horse liver for prefolic acid,
and 50 kilos human fecal matter for steroids (Dr. Heftmann)

.

Significance to Arthritis and Metabolic Research : Ordinary labor-
atories lack facilities to effectively carry on studies which
require the extraction and processing of large quantities of
biological materials. However, with the equipnent and trained
personnel of the large-scale laboratory, such investigations as
the isolation of Factor 3; can be undertaken and successfully
completed.

Proposed course of project : It now appears that the facilities for
the safe handling of volatile and toxic solvents will be completed
during the caning year. Many projects requiring this type of
laboratory which have been delayed will be carried out.
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Budget Data
and

Honors, Awards, and Publications Sheet

10 • NTAMT)~?5
SERIAL NO.

12.

BUDGET ACTIVITY: Research

IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL

FOR THIS PROJECT IN EITHER 1955 OR 1956: IE COOPERATING UNIT

IS WITHIN NIH INDICATE SERIAL NO(S) (ITEM l)

Laboratory of Chemistry of Natural Products NHI .

ik. No parallel research in PHS.

16. No publications.

17

.

No honors or awards

.
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National Institute of
1. Arthritis and Metabolic Diseases 2. Biochemistry and Nutrition

INSTITUTE LABORATORY OR BRANCH

3 ' Fractionation and Isolation
SECTION LOCATION SERIAL NO,

6. Microbiological assays for vitamins and amino acids

PROJECT TITLE

7. M. Silverman
PRINCIPAL INVESTIGATOR

8. H. Eakermanj M. Romine
OTHER INVESTIGATORS

9. Objective : The determination of the concentration of various

vitamins and amino acids in a variety of materials, such

as extracts and concentrates; foodstuffs; body tissues and

excretory products, aan be. carried out by the use of micro-'

biological assays. Under this project samples submitted

by investigators on nutritional and allied projects are

analyzed for their content of the specific vitamin or

amino acid under study.

Methods employed : The use of microbiological assays for the

determination of folic acid continues to be of major

importance in the studies on folic acid. For example,

with suitable test conditions one can distinguish between

folic acid and its reduced derivatives. Further, the con-

centrations of 5- and lO-formyl derivatives of tetrahydro-

folic acid in milli-microgram amovmts can be determined in

the presence of each other.

Significance to Arthritis and Metabolic Research : These micro-

broLogical assay procedures are a very important tool for the

measurement of the concentrations of various cell constituents,

i . e
.
, amino acids and vitamins =

The following collaborative studies have been pursued

in the past year:
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(1) With Dr. J. M. H-ondley

The influence of dietary rice on the concentration of
arginine^ lysine, and threonine in plasma and urine
of humans

.

^

'
'

(2) With Dr. A. E. Shaefer (ICNKD)
The influence of high concentrations of sea salt

- - (Far East diets) on the stability of riboflavin
and pantothenic acid during cooking.

(3) With Dr. 0. Mickelsen
The destructive effect of exposure to ethylene oxide on
niacin, riboflavin, folic acid, pantothenic acid and
biotin, _

-;- ,

(h) With Dr. J. Field
The excretion of riboflavin and pantothenic acid by
diabetic humansj the influence of insulin on these
excretion patterns

.

(5) With Dr. F. Ebaugh Jr.

The excretion of "labile" citrovorum factor in human
urine under normal and pathological conditions

.

Proposed course of project : With the extension of laboratory findings
to clinical investigations, there will be an increasing use of these
assays fraa clinical materials.



Budget Data
and

Honcrs, Awards, and Publications Sheet

10. NIAMD-.26

SERIAL NO,

12.

BUDGET ACTIVITY: Research

13. No cooperating units,

li;. No parallel research in PHS

16. No publications.

17. No honors and awards.
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3. Enzymes & Cell.Biochem. 4. 5.NIMD-27_
SECTION LOCATIOiT (IF OTHER THAN BETHESDA) SERIAL NO.

6. Studies on the structure, 'biosynthesis and intermediary metabolism

of nucleic acids and nucleotides.
PROJECT TITLE

7. Dr. Leon A. Heppel
PRINCIPAL INVEST I GATOR (S)

'
'

—

—

g. Russell Hilmoe

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ; The objective of this project is to discover pathways

for the "biosynthesis and breakdown of nucleic acids

and smaller polynucleotides.

Methods Employed ; V/ith enzymes purified from suitable sources

various biosynthetic and degradative reactions

are carried out. The products are studied by moans of papor

chromatography, paper electrophoresis, chemical analysis, ion-oxchangc

column chromatography and isotope tracer methods.

Major Elndings ; The first successful enzymatic synthesis of dinucloo-

tidcs and larger polynucleotides from small molecules

such as cyclic monenucleo tides was previously demonstrated by us,

using pancreatic ribcnuclease . The synthesis involved an exchange

or transfer reaction. If this mechanism is of wide significance in

nucleic acid metabolism, then enzymes like pancreatic ribcnuclease

must occur in other tissues. With Dr. Kaplan, we have now discovered

enzymes in calf liver and spleen with exactly the same specificity

and heat stability as the pancreatic enzyme, and extensive purification

has been carried out.

In June, 1955 1^-^ investigation was begun in collaboration with

Dr. S. Ochoa on the structure of certain polymers derived from

nucleoside 5 '-diphosphates by the action of an enzyme purified from



SERIAL NO. - 2 "

9. PROJECT nSSCRIPTIOir - Continued

the 'bacterium, Azotoljacter Vinelandii . This investigation has
established that the polyners are large molecule e v;hich behave
chemically and enzynatically exactly like rihonucleic acid, except
for the distribution of the nitrogenous bases. With these synthetic
polynucleotides wc have been able to show for the first tine that
pancreatic ribonuclease cleaves a pyrimidine polynucleotide chain
in random fashion to f orn a series of snail polynucleotides 2-5 units
in length with cyclic end groups. We also demonstrated the transfer
or exchange noohanisn with synthetic polymers. Furthermore we have
made observations on the nechanism of polymer synthesis.

Perhaps the most significant recent discovery was the finding of a
new class of small ribopolynucleotides. They were formed by an
enzyme which we purified from liver nuclei acting on the adenylic
acid synthetic polymer. These new small polynucleotides contain
5'-phosphononoe ster ondgroups in contrast to all previously obtained
small polynucleotides which have phosphononoester groups at C 3'

•

The importance of those new compounds lies in the fact that they
appear to be active intermediates in polynucleotide -biosynthesis.

18
Studios on the rcchanisn of nucleases using are being continued.

Significance to HI^ID Research ; It is expected that these studies
will provide information on the

mechanisms of nucleotide and nucleic acid synthesis and breakdown.
The importance of these substances in cell economy is emphasized by
the great attention now being paid to them by investigators in all
fields of biology and medicine.

Proposed Course of Project s Further studies on the nechanism of

synthesis of the Azotobacter polymers
is contem-plated. We also plan to study nucleic acid synthesis in
animal tissues. Present evidence indicates that the liver nuclei
fractions are carrying out a phosphorolysis of polynucleotide,
similar to the synthetic reactions of the Azotobacter system. The
mechanism of action of nucleases and dlestorases v/ill be further
studied.
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10- MTAMD,77
SERIAL WmSE.

12. BUDG-ET ..CTIVITY: Research

13. IDEIjTIFY MPl COOPER.\.TIiT& UNITS OF TEE PUBLIC HEALTH SERVICE, OR OTHER

ORGMIZATIONS, PROVIDING FUTOS, FACILITIES, OR PERSOffiffiL FOR THIS
PROJECT II EITHER 1955 OS. I956: IF COOPERilTIHG UNIT IS WITHII ¥IH
IHDICATE SERIAL NO(S) (ITEM 10).

Dr. D. E. Koahland Jr., Brookhaven National Laboratory
Dr. S. Ochoa, Department of Biochemistry, iJew York University
Dr. Henry S. Kaplan, Cormnonwealth Follow , on Sa"bbatical leave

from Stanford University, until July I955.

Ik.

No parallel research in the P. H. S.
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15- ' NIAMD-27
SERIAL MJtCBEE

16. LIST OP FUBLICATIOHS 0TH3R THAH ^IBSTRACTS PROM THIS PROJECT DURING

CALEEDAR YEAR 1955:

ITucleotide Exchange Reactions Catalysed hy Ribonuclease and Spleen,

'Phosphodiesterase. 1. Synthesis and interconversion of «inple

CBtcrs of r.i'bonononucleotide.s, "by L. A. Heppol and P. R. Whitfeld,

The Biochenical Journal, 60,; 1 (1955)*

luclGotide Exchange Reactions Catalysed Tsy Ritonuclease and Spleen

Phosphodiesterase. 2. Synthesis of polynucleotides, by L. A.

Heppel,. p. R. Whitfeld and R. Marldian, The Biochenical Journal,

60, .8 (1955).

The Enzyr-iic Hydrolysis of Ri"bonucleoside-2' :3' Phosphates, "by

p. R. Whitfeld, L. A. Hoppol and R. Markhan, The Biochenical

Journal, 60, 15 (1955)-

A Note on the Structure of Triphosphopyridine Nucleotide, by L. A.

Heppel, p. R. Whitfeld and R. Marldian, The Biochenical Journal,

60, 19 (1955).

Contributions to "METHODS IN ENZTMOLO&Y" edited by Colowick and Kaplan:

Separation of Proteins fron Nucleic Acids, by Leon Heppel, Vol. 1,

137 (1955).

Xanthine Oxidase fron Milk, by B. L. Horecker and L. A. Heppel,

Vol. I^, kS2 (1955)-

Intestinal Phosphononoesterase , by Leon A. Heppel, Vol. _II, 530 (l955)

•

"5" Nucleotidases, by Loon A. Heppel and R. J. Hilnoe , Vol. _n, 5^6

(1955).

Inorganic Pyrophosphatase fron Yeast, by Leon A. Heppol, Vol. II_, 570

(1955)-

Snail Polyribonucleotides v/ith 5'-phosphononoester End-groups, by

Leon A. Heppcl, Priscilla J. Ortiz and Severe Ochoa, Science,

in press.

17. No honors or awards.
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SBCTIOU LOCATION (IF OTHER THAU BETHSSDA) SERIAL NO.

6. Carbohydrate meta"bolism in the mammalian spleen
PROJECT TITLE

""

7. Dr. Gilbert Ashwell
PRINCIPAL Il!Jl7ESTiaAT0R(S)

g. Jean Hickman
OTHER INlffiSTIGATORS

9. PROJECT DESCRIPTION

Objectives ; Earlier work in this laboratory on the metabolism of

ribose-5-phosphate in mouse spleen extracts had
established the presence of two new sugar phosphates (S-xylulose
phosphate and 3~i^etopentose phosphate). A study of the enzyme

systems involved was undertaken in the hope of elucidating the role
these compoiinds might play in mammalian carbohydrate metabolism.

Methods empl<yed ; The enzyme purification proceedures involve the

use of heat, pH adjustment, gel adsorption and
acetone fractionation. Assay methods include eolorometrie and spectro-
photometric sugar determinations. Isolation of intermediates is

accomplished by the use of column and paper chromato^aphy.

Major Findings ; Extensive effort has been devoted to the isolation
of an enzymatic system responsible for the formation

and utilization of 3-kBtopentose phosphate. However, due to the

lability and the extremely small yield of this compound, progress has
been slow and this phase of the problem has been temporarily shelved.

Purification of the enzyme system responsible for the formation of

xylulose phosphate from ribulose phosphate has resulted in an
enzyme preparation approximately 200-fold purified over the original
spleen homogenate. This preparation, which is free from isomerase
and transketolase, appears to have significantly different properties
from the more highly purified enzyme (phosphoketopentose epimerase)
isolated from bacterial sources (Stumpf, Hurwitz, Horecker)

.
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PHOJECT lESCRIPTION - Continued

Sigiif icance to "JIAMD Research ; It is expected that study of the

function of these compojinds and of
the pathways "by which they are utilized will contri'bute to our know~
ledge of the overall metaholic process and thus lead to a more rational
approach to the understanding and treatment of the pathological
alterations in metaholism.

Proposed Course of Project ; The very reqent discovery of the key role
of xylulose phosphate in pentose metabolism

by E. Hacker (ifew York) and J. Hurwitz and B. L. Horecker (rTIH) has
resolved one important part of the problem outlined ahove. Further
purification and study of the properties of the epimerase isolated
from mammalian spleen will permit a determination of the mechanism
of the reaction and the isolation of possible intermediates. Further
information on the possible role of y-'kBi^-gentose phosk;^hate ia -joejatose

metabolism may alj^O result-.
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13-

No cooperating units.

No parallel research in the P.H.S.
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15' NTAMD-PR
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16. LIST OP PUBLICATIOIS OTHER THAIT ABSTRACTS FROM THIS PROJECT DURING
CALEiJDAR YEiVR I955:

Identification of 3-k:etopentose arising from Ritose Phosphate, "by

Gilbert Ashwell and Jean Hickman, J. Am. Chem. Soc , 2Z» IO62

(1955)-

Colorometric Determination of Sugars, hy GilTsert Ashwell, in

"METHODS IS EIZYhOLOGY", edited "by Colowick and Kaplaii, Vol- III,

In press.

Inhibition of the Anaerobic Glycolysis in Pigeon Hemolysates Tjy

Multivalent Aiiions, by Z. Dische and G. Ashwell, Biochim. at

Biophys. Acta 17, 56 (1955)-

17 t No honors and awards.
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1. iJlJ\MD 2. Biochcnistry and Nutrition

INSTITUTE LABOEATORY OR BILUICH

3. Enzynes & Cell. Biochen . k. 5nTTAMn»?o

SEICTIOH LOGATIOil (IP OTHER THAil BETKESDA) SERIAL W.

Meta"bolisn and Biological Function of Uridine ImclcotidoB in Cells

6. of Hornal and Pathological Organisas.

PROJECT TITLE

7. Dr. Human k- Kalckar
PRIIICIPAL liil/ESTIGATOR

g. Dr. Elizaljeth Mazwoll .

OTHER INVESTIGATORS

9. PROJECT DESCRIPTIOH:

Objectives ; To pursue the studies of last year on the "biological

function of complex glucose, galactose and glucuronide

conpounds in the living cell. The nain enphasis has "been placed

on the TDiosynthesis and neta"bolisn of uridine diphosphogalactose

('active' ga.lactose).

One of the o'bjectives was to use our knov;ledge gathered fron the

last year's studios and our recently designed nicronothod of high

specificity for galactose conpounds for a study on a fanilial

disease in nan (especially infants), called galactosenia or

galactose diabetes. Our object ivo was to try to decide whether

this disease is due to ninor changes in the rates of several
,

reactions of the general carbohydrate netabolisn or largely to

a nore direct genetic block of one of the enzynes which catalyzes

the netabolisn of go.lactose-1-phosphate.

Methods Enployed : Extensive use was nade of paper chroi.mtography

and enzynatic spectrophotonetry. New nethods

were developed for enzynatic synthesis and analysis of conpounds

like radioactive uridine diphospho glucose (* C^^ in glucose

part) or uridine diphospho galactose. These nethods were put to

use in analysis of blood specinen fron children.
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9. PROJUCT lESCRIFTIOlT - Continued

Major Findings ; The author, in (collaboration with Drs. E. Anderson
and Dr. Kurt Isselbacher, found that red "blood cells

froh galactosenic children are conpletel;/ devoid of the enzjTie which
incorporates galactose-1-phosphate into uridine nucleotides. The
onzyDQ is always found in norual children or in adults with diseases
other than galactoserda, such as nilk allergy. A nunber of other
enzyries such as the galactose phosphorylating enzyne (galactokinase)
or the glucose-1-phosphate incorporating enzyne , forrdng uridine
diphosplio glucose I are in the blood cells of galactose:-ic children.
The enzyne defect seens therefore to be highly specific.

Dr. S- Maxc/ell has been purifying galacto-v/aldenase , the enzyne
responsible for the conversion of galactose to glucose (as the
nucleotides). This purification has not only enabledus to study
galactose netabolisn by superior nethods than hitherto used, but
the study of the enzyne itself is of great interest. The cofactor
requirenent is under study.

Drs. Anderson and K. Kurahashi have purified the enzyne which
catalyzes th-C incorporation of galactose-1-phosphate into uridine
nucleotides. (This is the enzyne which is defective in galacto-
senic su'bjects) . Dr. Kurahashi has developed an enzynatic spectro-
photonetric nethod for galacto kinase in blood.

In joint work with Dr. H. Burton (ITIITDS) the netabolisn of galactose
phosphate in brain and nannary gland was investigated. This stuiy
revealed that, unlike liver, neither growing hrain tissue (frcn new-
born rat) nor the lactating nannary gland seen to be able to utilize
adninistered galactose for the biosynthesis of brain galacto lipids
and for lactose, respectively.

Dr. Robert V/heat is studyiiig the net£j3clisn of uridylate bound
il-acetyl glucosanine in an S. coll strain whidi generates an
interesting antigen (v.i. antigen) . The 7. i. antigen is conposed
of iT-acetyl 2 anino glucuronic acid. It is of great interest that
Dr. Wheat has found a specific transfer and presunably oxidation
of nucleotide bound E-acetyl glucosanine; a strongly fluorescent
conpound is forned which nay be a precursor of the antigen.

Significance to ITIAI'iD Research : The interest in the observations
of the specific enzyne defect in

galactosenic children nay be nany-fold. A better understanding of

the nature of heritable notabolic diseases in nan night well be
developed by a continued pursuit of the ahovc ncntioncd galactosenic
project. The block also scons to indicate which pathway is the imin
course of intornediary galactose neta^bolisn in nan. The nethods
developed night be used in fariily studies to discover traits as v/ell

as an added tool in the diagnosis of a disease in v/hich early
diagnosis is of such critical inportancc. Since the ga,lactose
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9, PROJECT HESCRIPTIOIT - Continuod

tolerance test is not without hazards in galactosenic children, our

nethods have several advantages. It is necessary, however, to

ascertain on a larger group of subjects than the 8 cases which we

have reported that the new nethod applies to all cases of galacto-

semia as disgnosed "by the old nethod. The pathogenesis of tissue

danage including cataract night "be directly related to the alteration

in the netatolisn of galactose.

The study of the galacto-waldenase night "be of particular interest

for a study of the synthesis of train constituent and "brain function

as well as for an understanding of the physiology of lactation.

The study on the specific neta"bolisn of uridylic bound N-acetyl

glucosanine in a nicroorganism which produces "V. i- antigen which

is such a connon coll wall constituent in the highly virulent aicro-

organisn of the typhoid group could contri"bute to our knowledge a"bout

the factors involved in virulence of nicroorganisn. The transfer

reactions here involved nay also tell us sonething a'bout the nature

of cell wall synthesis in general and hence a"bout the natiore of

action of our nost inportant anti'biotics.

Proposed Course of Project : We are planning a further study of the

disease galactosenia, especially in

order to see whether the nissing transfer enzyne is replaced "by an

a'bnornal enzyne

.

A study on purified galacto-waldenase with special reference to

cofactors and the nature of the inversion. The latter should also

"be approached "by neans of isotopes, especially tritiun.

A study of the biosynthesis of couplcx galactosides, aninosugare

and other constituents of the cell wall.
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BUDGET ACTIVITY: Research

IDENTIFY AI^TY COCrPSRATIHG UlTITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGAUIZATIOKS, PROVIDING FUNDS, FACILITIES, OR PERSOMEL
FOR THIS PROJECT IS EITH3R 1955 OR 1956: IF COOPERATING UNIT IS
WITHIN NIH IITOICATE SERIAL NO(S) (ITEM 10).

Dr. Elizaheth Aiidorson, Postdoctoral Fellow of the American Cancer Society
Dr. Robert W. Wheat, Postdoctoral Fellow, USPHS
Dr. Kiyoshi Kurahashi, Postdoctoral Fellow, Jane Coffin Childs

Monorial Fund, since Novenher 1, 1955.
Miss Bodil Waage-Jensen, Laboratory Assistant, Eli Lilly Grant,

Adninistered by ikierican-Scandinvian Foundation, since March 1,1955.
Dr. Kurt J. Isselbacher, illAMD jVrthritis and Rheunatism Branch
Dr. Robert Main Burton, National Institute of Neurological Diseases

and Blindness, Research Branch.

No parallel research in the P.H.S.
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lb. LIST OF PUBLICATIONS OTHER THAH iVBSTRACTS PROM THIS PROJECT DURINO-

GALDilDiVR YSM I955:

Uridyl Transferases, their occurrence and physiological role, ty
ilgnete Munch-Petorson, H. M. Kalckar and Evelyn E. B. Snith,
Kgl. D. Yidansk. S- ; Dan. Biol. Medd. 22, Ho. 7 (1955).

Galacto-waldenase and the enzynic incorporation of Galactose-1-
Phosphate in Mannalicji Tissues, by Slizateth Maxwell, H. M.
Kalckar and Robert Main Burton, Biochinica ot Biophysica
Acta, Ig, 389 (1955).

Enzynatic Micro Doterninations of uric Acid, Hypoxanthine , Xanthins,
Adenine and Xanthopterine by Ultraviolet Spectrophotometry, by
Paul Plesner and Hermn M. Kalckar. Methods of Biochenical
Analysis, in press.

The Hydrolysis of Purine and Pyrinidine ITucleoside Triphosphates
by Myosin, by ¥. V/ayne Kielley, H. M. Kalckar and L. B. Bradley,
J. Biol. Chen., in press.

Enzynatic Synthesis a:id Metabolisn of Uridinediphospho Glycosyl
Gorjpounds, by H. M. Kalckar, Elizabeth Anderson and A, Munch-
Peterson, Pubblicazioni della Stazione Zoologica di iJapoli
(Jubilee Volume honoring Professor Dohrn) , in press.

Enzymtic Deternination of UTP , by Hernan M. Kalckar and Elizabeth
Anderson. Methods in Enzynology, Vol. m, in press.

Deternination of UDPG by neans of UDPG Dehydrogenase, by Elizabeth S.
Maxwell, Hernan M. Kalckar and J. L. Stroainger. Methods in
Enzynology, Vol. I^I, in press.

&alactosenia, A Congenital Defect in a IJucleotide Transferase, A
Prelininary Report, by Hernan M. Kalckar, Elizabeth P. Anderson
and Kurt J. Isselbachor. Proceedings national Acadeny of Sciences,
in press.

Galactosenia, A Congenital Defect in a nucleotide Transferase, by
Hernan M. Kalckar, Elizabeth P. Anderson and Kurt J. Isselbacher,
Biochin. et Biophys. Acta, in press.

17. No honors or awards.
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1 . NIAMD ' 2. Biochemistry and Nutritio n
INSTITUTE LABORATORY OR BRANCH?

3.Enzymes and Cellular Biochemistry 4.

SECTION LOCATION (IF OTHER THAN BETHESDA)

5.NIMIi-3Q-
SERIAL NUMBER

6. Studies on the Biosynthesis and Degradation of Purines
PROJECT TITLE

7. Jesse C. Rabinowitz
PRINCIPAL INVESTIGATOR

W. E. Pricer, Jr.
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION ;

Objectives ; The objective of this project is to determine bi^^logical

mechanisms involved in the metabolism of purines.

Methods Employed ; Compounds involved in purine metabolism have been
synthesized containing radioactive carbon. With

whole cells and enzyme preparations of microbial origin,
the products of purine metabolism have been identified
using isotopic tracar methods, paper chromatography, and
specific chemical and enzymatic assays.

Major Findings ; The major findings of this project during the past
year have been concerned with the metabolism of

formiminoglycine. The products formed from formiminoglycine
in fermentations by whole cells are acetic acid and carbon
dioxide. The specific carbon atoms of formiminoglycine
which act as precursors of these products have been determined
using radioactive tracers, and the results indicate that one-
carbon intermediates are involved. Glycine is not metabolized
by the cells unless catalytic amounts of formiminoglycine
are added. Cell extracts have been obtained which convert
formiminoglycine tc glycine and formic acid. After treating
the extract with an anion exchange resin, this process
becomes dependent on the addition of some factor present in
a boiled extract of the organism. The factor can be replaced
by foli{» acid or various related pteridine derivatives.
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9. PROJECT DESCRIPTION - continued

Significance to NIAMD Research ; Purines are synthesized and are

degraded tt uric acid and other
products by living organisms; they are involved in energy
transfer reactions in the form of nucleotides; they are
components of nucleic acids and are found in all living
cells. The metabolism of purines is therefore of funda-
mental importance in all living organisms. Knowledge ©f
the enzymatic reactions involved in their biosynthesis,
however, is fragmentary. The metabolism of purines in

"'

microbial systems and the identification of the compounds
involved has been a fruitful means of disclosing metabolic
pathways and rrganic compounds previously unknown.

The metabolism of one-carbon compounds (formate, formalde-
hyde, etc.) remains poorly defined at the present time and
many laboratories are interested in this problem. The
present system offers a new approach to the subject which
may prcvide useful and badly needed information.

Proposed Course of Project ; Problems which shall be investigated
during the next calendar year include

1) the identification sf the compounds and enzymatic
reactions involved in the conversion of formiminoglycine
to acetic acid and carbon dioxide by way of glycine;
2) the utilization of the microbial enzyme systems for
the complete degradation and isolation of each carbon
and nitrogen atom of the purine molecule; and
3) an evaluation of the general occurrence and significance
in other biological systems of the compounds which have

^, been encountered in these studies.
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Budget Data Sheet

10. NIAMD-30
SERIAL NUMBER

12. BUDGET ACTIVITY:
'

Research

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS
PROJECT IN EITHER 1955 or 1956: IF COOPERATING UNIT IS WITHIN NIH

INDICATE SERIAL NO(S)

Dr. N. P. Salzman, Laboratory of Infectious Diseases,
National Microbiological Institute

14.

No parallel research in the P.H.S.
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Analysis of NIH Program Activities

Honors, Awards, and Publications Sheet

15.NIMD-30
SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING

CALENDAR YEAR 1955:

Purine Fermentation by Clostridium cylindrosporum . III. 4-Amino-

5-Imidazolecarboxylic Acid and 4-Amino imidazole. By

Jesse C. Rabinowitz, J. Biol. Chem., in press.

Purine Fermentation by Clostridium cylindrosporum . IV. 4-Ureido-

5-Imldazolecarboxylic Acid. By Jesse C. Rabinowitz and

W. E. Pricer, Jr., J. Biol. Chem., in press.

17.

No honors or awards.





^•;. . ,": ,. - i Analysis cf NIH Program Activities

Project Description Sheet

1. NIAMD 2. Biochemistry and Nutrition

INSTITUTE LABORATORY OR BRANCH

3. Enzymes & Cell.Biochem. 4. ,__
5» MTAMn_3i

SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO,

6. The enzymatic transformation of carbohydrates and their intermediary

PROJECT TITLE metabolism.

7. Dr. B. L. Hcrecker
PRINCIPAL INVESTIGATOR (S)

8. Miss P. Z. Smyrniotis
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ; To provide further information on the new pathway of

carbohydrate metabolism in order to define the role of

these reactions and intermediates in the chemistry of the cell.

Methods employed ; With enzymes purified from suitable sources the

individual reactions are studied in detail and

reaction products isolated and identified. These products are

then employed as substrates for succeeding steps. Where

possible, these compounds are synthesized with C-'-'^ or P-"-^ and

the reactions studied in intact cells or unfractionated

tissue preparations.

Major Findings ; Previous work by Calvin at the University of Cali-

fornia and from this laboratory suggested that

pentose phosphate played an important rrle in photosynthesis.

This has now been confirmed and the pathway of carbohydrate

synthesis from CO2 completely clarified. The following

sequence of reactions has been shown to occur:
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girPROJcCT DESCRIPTION - Continued

1) 6 RuDP + 6 CO2 J' 12 PGA

2) 12 PGA + 12 ATP + 12 DPNH
^

12 G-3-P + 12 P + 12 DPN + 12 ADP

3) 10 G-3-P
^

5 FDP
4) 5 FDP > b F-6-P + 5 P

5) 2 F-6-P + 2 G-3-P . 2 E-4-P + 2XU-5-P
6) 2 F-6-P + 2 E-4-P

^
2 S-7-P + 2 G-3-P

7) 2 S-?-P + 2 G-3-P .
2 Xu-5-P + 2 R-5-P

8) 2 R-5-P .
2 Ru-5-P

9) 4 Xu-5-P ' 4 Ru-5-P
10) 6 Ru-5-P + 6 ATP > 6 RuDP + 6 ADP

Sum: 6 CO2 + 18 ATP + 12 DPNH > F-6-P + 17 P + 18 ADP + 12 DPN

RuDP =^= ribulose diphosphate E-4-P = erythrose 4-phcsphate
PGA = phosphoglyceric acid Xu-5-P = xylulose 5-phosphate
G-3-P = phosphoglyceraldehyde Ru-5-P = ribulcse 5-phosphate
FDP = fructose diphosphate R-5-P = ribose 5-phosphate
F-6-P = fructose 6-phosphate S-7-P = sedoheptulose 7-phosphate

On the basis of these reactions and from the ATP and DPNH
requirements, it can be predicted that the maximum efficiency
of photosynthesis is 6 quanta per mole of CO2. This is con-
siderably less than proposed by Burk and Warburg, but in agree-
ment with the data of mjst workers in this field.

In connection with this work several enzymes, including phospho-
ribulokinase (step 10), phosphoriboisomerase (step 8), and
epimerase (step 9), were purified and the carboxylation enzyme
(step 1) was obtained in essentially pure form. A new method
has been developed for the preparation of ribulose diphosphate
and xylulose 5-phosphate. Both of these intermediates have
now been obtained free of other esters.

It has now been determined that the pentose involved in the
transketolase reaction is D-xylulose 5-phosphate, rather than
D-ribulcse 5-phosphate. THese results, obtained independently
By Racker and his associates at the Public Health Institute of
New York, indicate that the xylulose ester, discovered earlier
by Ashwell, is important in nucleic acid formation and carbon
dioxide synthesis.

In C ©2 incorporation into glycogen in liver slices, little
C-*- O2 appears in position 2. This suggests that under these
experimental conditions there is not an extensive oxidation
of carbohydrate by the phosphogluconate pathway. In slices
from fed animals or when glycerol is added to the medium, there
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9. PROJECT DESCRIPTION - Continued

is a diluti<*n ef is»tope in carban atom 4. This is consistent

with previtus suggestions from »ther laboratories that a CDm-

plete equilibration of dihydroxyacetone phosphate and glycer-

aldehyde phosphate does not occur under these cenditions.

The metabolism of erythrose was studied with a strain of

Alciliqenes faecalis isolated from s»il. This organism can

be adapted to the tetrcse as the sole carbon scurce. Evidence

was' obtained for erythrose 4-phosphate as the first step in

the pr-'xess.

Preliminary work has been done •n a method ior the isolation

•f desjxyribose from tissue DNA. This method will be applied

t» a study of the biological origin ef desoxypentose.

Significance to NIAMD Research ; The importance of the pentose phos-

phate pathway of carbohydrate meta-

bolism to the basic economy of the cell has been confirmed and

extended. It is hoped ultimately tJ develop a complete under-

standing of the role *f these reactions in cell growth and the

synthesis of important constituents such as amino acids, DNA

and RNA. This knowledge would provide a basis for the com-

parison of normal and diseased tissue.

Proposed Course of Project ; The detailed mechanism of many of these

reactions remains to be elucidated.

Further efforts to isolate erythrose 4-phosphate will be made,

with particular emphasis on the bacterial system. Studies of

the origin of desoxyribose will be made in order to provide

a basis for the isotope work in progress. In collaboration
with Dr. Eagle >f the Microbiological institute, studies will

be carried out on the metabolism of glucose in cells in tissue

culture.
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Analysis of NIH Program Activities

Budget Data Sheet

12. BUDGET ACTIVITY: Research

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS

PROJECT IN EITHER 1955 or 1956. IF COOPERATING UNIT IS WITHIN NIH

INDICATE SERIAL NO(S) (ITEM 10)

A. Weissbach, - Postdoctoral Fellow, National Foundation f>jr Infantile

Paralysis - until August 1955

J. Hurwitz, - Postdoctoral Fellow, American Cancer Society

P. Stumpf, - Postdoctoral Fellow, USPHS, until June 1955

H. Hiatt, - NIAMD, Clinical Investigations, until June 1955

Y. Takagi, - Postdoctoral Fellow, Jane Ccffin Childs Memorial Fund,

since Sept. 1, 1955

E. Heath, - Postdoctoral Fellow, American Heart Association,
since Sept. 1, 1955

H. Eagle, - NMI, LID, Section on Experimental Therapeutics

14.

Nc parallel research in the PHS
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15. NIAMD»31
SERIAL NUfiffiER

16. LIST OF PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING

CALENDAR YEAR 1955:

Tetrcse Phosphate and Sedoheptulose Diphosphate Formation, by

B. L. Horecker, P. Z. Smyrniotis, H. Hiatt and P. Marks.
J. Biol, Chera., 212, 827 (1955).

Purif icati'in and Properties of Yeast Transaldolase, by B. L.- Horecker
and P. Z. Smyrniotis. J. Biol. Chem., 212, 811 (1955).

Carbohydrate Metabolism, by B. L. Horecker and Alan H. Mehler.
Book? Annual Review of Biochemistry, Vol. 24, 207 (1955).

The Formation of Glycine from Ribose-5-phosphate, by a. Weissbach
and B. L. Horecker. Amino Acid Metabolism, The Johns Hopkins
Press, Baltimore, (1955).

Pathways of Carbohydrate Metabolism in Microorganisms, by I. C. Gunsalus,
B. L. Horecker and W. A. Wood. Bact. Review, 19, 79 (1955).

Contributions to "METHODS IN ENZYMOLOGY" edited by Colowick and Kaplan:

Glucose-6-phosphate Dehydrogenase and 6-Phosphogluconic Dehydrogenase,
by A, Kornberg, B. L. Horecker and P. Z. Smyrniotis, Voi._l, 323

(1955).

Transaldolase, by B. L. Horecker and P. Z. Smyrniotis, Vol.1, 381 (1955).

Transketolase, by B. L. Horecker and P. Z. Smyrniotis, Volo_l, 371 (1955).

TPNH Cytochrome c Reductase (Liver), by B. L. Horecker, Vol.11, 704 (1955)

Xanthine Oxidase from Milk, by B. L. Horecker and L. A. Heppel,
Vol. II, 4B2 (1955).

D-Glucose-6-phosphoric Acid, by B. L. Horecker, Vol. Ill, in press.

Preparation and Analysis cf Ribose-5-phosphate, by B. L. Horecker,
Vol. Ill, in press.

Preparation and Analysis of Heptulose Phosphates, by B. L. Horecker,
Vol. Ill, in press.

The Orcinol Reaction for Mixtures of Pentose and Heptulose, by
B. L. Horecker, Vol. Ill, in press.
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SEfmnrTTOT
16. LIST OF PUBLICATIONS - continued

Preparation and Analysis of Ribulose-5~phosphate, by B. L.

Horecker, Vol. Ill, in press.

Preparationoand Analysis i^f 6-Phosphogluconate, by B. L. Horecker
Vol. Ill, in press.

Distribution of Radioactive Carbon Dioxide Incorporated
into Rat Liver Glycogen, by P. A. Marks and

B. L. Horecker, J. Biol. Chem., in press.

Erythrcse Metabolism in a Strain of Alcaligenes faecalis ,

by Howard H. Hiatt and B. L. Horecker, J. Bact., in press.

The Preparation of Sedoheptulcse Diphosphate, by P. Z. Smyrniotis
and B. L. Horecker, J. Biol. Chem., in press.

Spinach Phosphoribulskinase, by B. L. Horecker and
P. Z. Smyrniotis, J. Biol. Chem., in press.

The Enzymatic Synthesis and Properties of Ribulose-1,5-
Diphosphate, by B. L. Horecker, J. Hurwitz and
A. Weissbach, J. Biol. Chem., in press.

The Enzymatic Formation of Phosphoglyceric Acid from Ribulose
Diphosphate and Carbon Dioxide, by A. Weissbach,
B. L. Horecker and J. Hurwitz, J. Bi61. Chem., in press.

The Role of Xylulose-5-phosphate in Xylose Metabolism of
Lactobacillus pentosus , by P. K. Stumpf and B.L.Horecker,
J. Biol. Chem., in press.

17.

No honors or awards.
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Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2. Biochemistry and Nutrition 3, Intermediary Metabolism
LABOrlATCRY"' " SECTION

h. 5. NIAMD-32
SERIAL NO.

6. Creatinuria in Thyrotoxicosis
PROJECT TITLE

k7. Miss J„ D. Benedict! Dr. Leonard Laster; Dr. D. Stetten, Jr .

PRINCIPAL liWESTIGATORS

8. None
OTHER IIWESTIGATORS

9. PROJECT DESCRIPTION:

Objectives; The objective of this project is tc study the mech-

anism by which thyrotoxicosis in the human produces creatinuria.

Methods Employed ; N-'-5-labeled glycine is synthesized and admin-

istered orally oo patients. The liver incorporates this substrate into

creatine which is then converted to creatinine^ to a greater or lesser

extent^ by muscle „ Subsequently, these metabolic products together with
hippuric acid are isolated from the urine, and the amounts of isotope

they contain are determined and compared.

Patient Material ; No . Average Stay in Days

Admissions: Adult Males 2 21
Adult Females
Children

Outpatient: No. of patients
No. of visits

Major Findings; In both subjects initially far higher concentra-
tions of isotope were found in creatine than in creatinine and the de-

cline in isotope abundance was more rapid in creatine than in creatinine,

It has been concluded that urinary creatine, in this disease, arises,
not from muscle creatine but rather from freshly synthesized creatine
formed chiefly in the liver^
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Significance to NI/iMD Research ; Creatinuria is one of the princi-

pal biochemical manifestations of thyrotoxicosis. Therefore, studies

of this defect may lead to a better Tinderstanding of the disease^ and

of the asthenia associated with it.

Proposed Course of Research ; Further aspects of the problem

of creatinuria in thyrotoxicosis will be explored,- ....
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Budget Data Sheet

10, NIAMD-32
SERJjiL NUI"IBER

12. Research
BUDGET ACTIVITY

13. NO COOPER.-TING UNITS

lU, NO PARi'iLEL RESE/JICH IN PHS
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Honors. Awards, and Publications Sheet

15« NIAMD~32
SERIii MUMBER

16, PUBLICATIONS FROM THIS PROJECT:

The Origin of Creatine in Progressive Muscular Dystrophy,

Jean D, Benedict, Helen J, Kalinsky, Louis A„- Scarrone, /jpthur

R, Wertheim. and DeWitt Stetten Jr J, Clin, Invest,, 3hj II4I

(1955 )„

17, NO HONORS OR AWARDS.
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Project Description Sheet

1, National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2. Biochemistry and Nutrition 3. Intermediary Metabolism
LABORATORY SECTION

h. 5. NIAMD-3^
SERIAL NO.

6. Studios on the Mechanism of Action of Transamidinase
PROJECT TITLE

7. Miss J, D. Benedict and Dr. D. Stetten, Jr .

PRINCIPAL ri^fVESTIG..TORS

8. None
OTHER IIWESTIGaTORS

9, PRCJECT DESCRIPTION:

Objectives ; To purify the enzyme transaraidinase found in kidney,

tissue in order to study the mechanism of the reaction whereby arginino

reacts with glycine to produce ornithine and glycocyajnine.

Methods Employed ; An assay ^stem was developed which depends

on the use of the Jaffe reaction for the determination of glycocyamine

produced by the enzymatic reaction.

Major Findings ; A preliminary attempt has- been made to purify

this enzyme using ammonium sulfate fractionation.

Significance to NIAMD; The synthesis of creatine is of interest

because this compound is a precursor of phosphocreatine which is of

importance in energy metabolism.

Proposed Coixrse of Project : Further attempts will be made to
purify this enzyme. The mechanism of the enzymatic reaction V7ill

then be studied using C % -^ labeled arginine.
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Budget Data Sheet

10, NIAMD--^^
SERIAL NUMBER

12. Research
BUDGET ACTIVITY

13. NO COOPERATING UI\fITS

Ih. NO PARALLEL RESEARCH IN PHS

Analysis of NIH Program Activities

Honors, Awards, and Publications Sheet

16. NO PUBLICiVTIONS

17, NO HONORS OR AWARDS

I
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Project Description Sheet

1, National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2. Biochemistry and Nutrition 3. Intermediary Metabolism
LABORATORY SECTION

h. 5. NIA]yiD-3L
SERKiL NO.

6. Evaluation of Catabolic Pathways for Glucose in Intact Cells

:^ROJECT TITLE

7. Dr. Ben Bloom; Dr^ Frank Eisenberg^ Jr ,

PRINCIPilL INVESTIGi.TORS

8

.

None
OTHER lOTESTIGATORS

PROJECT DESCRIPTION

Objectives; The objectives of this project are: (l) evaluation

of the extent to which the Embden-Meyerhof pathway operates in the catab-

olism of glucose to COo in various in vitro systems and in vivo ^ (2) a

comparison cf this quantity to that obtained in tissues from diabetic

and fasted animals; (3) the f\irther characterization of the non-Embden-

Meyerhof pathways active in liver slices.

Methods Employed ; The methods employed have involved determina-

tion of the radiochemical yield of carbon dioxide from various C^^

labeled substrates in vitro and in vivo , A sinplified technique for

the analysis of C-'-'^ activities in carbons 1 and 6 of glucose has been
used. Also, the isolation of fatty acids and assay for C^^ by direct

mounting has been a feature of this project.

Major Findings : \i±th the aid of several newly developed equations

it has been demonstrated that approximately iiU^ of glucose catabolism

in liver slices derived from normal rats and rabbits proceeds via the

glycolytic pathway, and that the remaining ^6% of glucose catabolism

is consistent with the requirements of the oxidative pathway. It has

also been shown that diaphragm sections obtained from normal rats catab-

olize glucose exclusively through the glycolytic pathway, although this

tissue is capable of oxidizing gluconic acid, a product of the oxiaative

pathway. Brain slices obtained from normal rabbits likewise oxidize

glucose exclusively via the Embden-Meyerhof sequence. Furthermore, it

has been observed that in liver slices derived from diabetic and fasted

rats an increased fraction of glucose is glycolyzed as compared to that
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catabolized non-glycolytically. No evidence to date has been obtained
for the occurrence of any but the Embden-Meyerhof and phosphogluconate
oxidation pathways in liver slices.

Significance to NIAI4D Research : In order properly to evaluate
the disturbances in glucose metabolism occurring in those pathological
conditions characterized by abnormal carbohydrate metabolism^ it is
essential to understand the behavior of glucose in normal cells. The
program outlined in this report should yield results which will facil-
itate such understanding.

Proposed Course of Project ; Certain aspects of this problem will
be pursued in vivo.



-3-

Analysis of NIH Program Activities

Budget Data Sheet

10. l\rTAMn.,3>
SERL'j;. "NUMBER

12. Research
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15. NIAMD-3ii
SERIAL NW'IBER

16. PUBLICATIONS FROM THIS PROJECT:

The Fraction' of Glucose Catabolized via the Glycolytic Pathtjay^

B. Bloom and D. Stetten, Jr., J. Biol. Ghem., 212 , ^55 (1955).

Glucose Catabolism by Mammalian Tissues, B, Bloom, Proc. Soc,
Exper, Biol, and Med., 88, 31? (1955).

The Hormones of the Islets of Langerhans, D, Stetten, Jr., and
B. Bloom, The Hormones III, 175 (1955).

Glucose Catabolism in Liver Slices via the Phosphogluconate Oxi-
dation Pathway, B, Bloom, F, Eisenberg, Jr., and D, Stetten, Jr.,

J. Biol. Chem., 215, U6l (1955),

Fraction of Glucose Catabolized via the Embden-Meyerhof Pathway:
Alloxan Diabetic and Fasted Rats, B. Bloom, j. Biol. Chem „, 215, ii67 (1955)

Studies of the Metabolism of the iunidine Group of Arginine in the

Intact Rat, D, Stetten, Jr., and B, Bloom, J, Biol, Chem., (in press),

17. None.
HONORS ..ND AVJiiRDS
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1, National Institute of Arthritis and Metabolic Diseases
INSTITUTE

,, 2, Biochemistry and Nutrition 3, Intermediary Metabolism

d LABORATORY SECTION

SERIAL NO.

6, Mechanism of Action of Enzymes

I PROJECT TITLE

7, Dr, Yale J. Topper; Dr, Ben Bloom
PRINCIPAL IIWESTIGATORS

8, None
OTHER IInIVESTIGATORS

PROJECT DESCRIPTION:

Objectives : The objective of this project is to study knovm
enzymes with respect to the detailed chemical mechanism by which they
effect transformations of their respective substrates.

Methods Employed : (l) Non-isotopic substrates are exposed to
the biological catalysts in the presence of D2O and the distribution
of deuterium in the products is determined^ (2) deuterated substrates
are incubated with the enzymes and the redistribution of the isotope
is then studied.

Major Findings : In a study of phosphoglucose isomerase derived
from rabbit muscle it has been found that in the conversion of fructose-
6-phosphate into glucose-6-phosphate, one atom of carbon-bound deuterium
is incorporated into the product when the reaction is carried out in D2G
It was furthermore shown that the isotope resided on C-2 of the carbon
skeleton. It appears on this basis, that the sequence of events in-
volves an opening of the hemiacetal ring, followed by activation of the
alpha hydrogen as a proton and subsequeht enediol formation.

In an investigation of the mechanism of action of aldolase derived
from rabbit muscle, it has been demonstrated that the alpha hydrogen of
dihydroxyacetone phosphate is activated in the absence of any aldehyde ac-
ceptor.

Significance to NIAMD ; The two enzymes studied mediate important
steps in carbohydrate metabolism. It is felt that a more detailed :ander-
standing of these and other ehzymatic reactions will aid in the approach
to various metabolic diseases.



MlAMD-35 -2-
bbKLAL NO.

Proposed Course of Project ;
' The sterebspecificity of the 'isom-

erase with respect to the two H atoms on C-1 of fructose-6-phosphate
will be studied. Aldolase will be further investigated in an attempt .

to learn whether the aldehyde moiety involved in the condensation can
be activated by the enzyme in the absence of dihydroxyacetone phosphate.
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12, Research
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15, NIAMD'-35

SERIAL NWEER

16. PUBLIG...TIONS FROM THIS PROJECT:

/TVletabolism of Carbohydrates. A Review^, D, Stetten, Jr., and

Y. J-. Topper, Ajn. J. of Med., 15, 96 (1955)^/

17. NO HONORS OR AWARDS

^





Analysis of NIH P^d'gram Activities

Project Description Sheet

1, National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2, Eiochenistry and Nutrition 3. Intermediary Metabolism
LABOR..TORI

' SECTION

^. 5* NIAMD-36
SERI/i NO.

6, Study of Gluconic Acid Metabolism
PROJECT TITLE

7, Dr„ I, G. Leder
PRINCIPAL INVESTIGi.TOR

8, None
OTHER INVESTIGATORS

9, PROJECT DESCRIPTION:

Objectives ; The object of this project is to elucidate' the mech-
anism by which gluconic acid is utilized in mammalian tissues.

Methods Employed ; The enzyme which catalyzes the initial metabolic

step in the utilization of gluconic acid_, namely, the reaction gluconic

acid . 1-^ gluconic acid-6-phosphate, is obtained in cell-free extracts

and purified. By coupling this phosphorylation to gluconic acid-6-phos-

phate dehydrogenase and triphosphopyridine nucleotide the kinetics^

stoichiometry and general properties of the kinase reaction are studied

spectrophotometrically, Psper and coliimn chromatography are used to

identify reaction products.

Major Findings ; The enzyme^ gluconokinase, has been purified

approximately 100 fold from hog kidney and the reaction product identi-

fied as glucorac acid-6-phosphate, A metal ion is required for enzymatic

activity! this requirement may be met by Kgt^ Mn^^ Zn*, Cc*^ or Ca+,

Gluconokinase appears to be specific for D-gluconate, Each of the

following compounds tested was inactive: D-glucose, D-glycerate, 2-gli^-

curonate, D-altronate, D-galactonate, D-arabonate, L-arabonate^, and

L-gluconat^, — "" ~

Significance to NLIMD Research ; Gluconic acid may be present
in the human as a result of the limited action of liver glucose oxidase^

or following the administration of gluconate as the calcium salt. The

results ©f this study will reveal how this non-phosphorylated inter-



NIAMD-30 -2-
t)i!iHiAL NO.

mediate is geared to the important glucose-6-phosphate oxidative path-
way of carbohydrate metabolism and will thus further our understanding
of normal and abnormal patterns of carbohydrate metabolism.

Proposed Course of Pro,iect ; The study of the enzyme specificity
will be extended to other sugar acids and to other nucleotide triphos-
phates. The stoichiometry and kinetics of this reaction as well as its
possible occurrence in other tissues will be investigated.
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10. NIAMD-'36

SER'Ij'i NO.

12. Research
BUDGET ACTIVITY

13. NO COOPERATING UNITS

lU. NO P;Jlf"JiEL RESEARCH IN PHS
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15. NIAMD-?^
SERIiJ. NO.

16, PUBLICi.TIONS FROM THIS PROJECTS

Crystalline Transketolase from- Bakers ' Yeat': Isolation and •

Properties. G, de la Haba, I, G, Leder and E, Racker J^ Biol,
ChGiti., 2lMj k09 (19^5).

17. NO HONORS CR AWi^RDS.
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Project Description Sheet

1, National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2, Biochemistry and Nutrition
LABORATQRJ

6," Humoral Antagonists of Insulin
•PROJECT TITLE

3, Intermediary Metabolism
SECTION

5. NIAMD^37
SERIAL NO.

7. Dr. James B, Field, Dr. DeWitt Stetten, Jr ,

PRINCIPAL INVESTIGATORS

8. None
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION :

Objectives ; The objective of this project is to determine whether
the sera of insulin-resistant diabetic patients contain an agent or ag-

ents which are responsible for the observed resistance. If so, a puri-
fication and characterization of the substance is envisioned.

Methods Employed ; The physiological activity of insulin is deter-

mined by noting the augmentation of glycogenesis produced in the isolated
rat hemidiaphragm in the presence of the hormone as compared to controls

with no added insulin^ Using data from such experiments as base-line,

the sera obtained from suitable diabetic patients are assayed for anti-

insulin activity. Physical methods of protein' fractionation are used

in attempts to concentrate the active material

„

Patient Material;

Admissions:

Outpatient:

Adult males
Adult females
Children male
Children female

No.

No,

of patients
of visits

No.

2

3

1
2

Average Stay in Days

71
61

Major Findings ; In those patients exhibiting an exalted insulin

requirement diiring diabetic acidosis it has been possible to demonstrate

ins\iiin antagonism in the serum. Such activity is not related to the

hormones of the adrenal cortex or the lowered pH of the serum, but seems
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to be associated with a non-dialyzable component of the serum. Further-
more^ the antagonist seems to migrate electrophoretically with the a
and p globulins of the .serum.- It does not interfere with the binding
of insulin to the rat heiriidiaphragm. In one case the agent was no
longer present 10 hours after the onset of therapy for acidosis.

Significance to NlAl^ID Research ; The discovery of an insulin antag
onist in the sera of patients with diabetic acidosis has given some in-
sight into the increased insulin requirement exhibited by such patients.
Further characterization of this material could give much needed inform-
ation regarding the factors which determine insulin dosage in diabetes.

Proposed Course of Research ; Further attempts will be made to
more clearly define this antagonist and the mechanism of its production
and action. . .. - _
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10, NIA])'ID-37

SERi;i NWIBER

12. Research
BUDGET ACTIVITY

13. NO COOFERATING UNITS

Ik, Section on Endocrinology, National Institute of iirthritis and

Metabolic Diseases
PiiRiiLLEL RESEiJlCH IN PHS
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15. NIAm-37
SERI;lL NUIffiER

16. PUHLIC;.TIONS FROM THIS PROJECT:

Humoral Insulin" Antagonism Associated with Diabetic Acidosis^
J, B^ Field and D^ Stetten^ Jr,^ ijn, J„ Med.^ (in press)^

17. NO HONORS OR AW/JIDS,
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Project Description Sheet

1, National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2, Biochemistry and Nutrition 3. Intermediary Metabolism
L/iBOMTORY SECTION

k. 5. NIAMD-38

6. The Metabolism of Glucuronic Acid

SERK'iL NO,

PROJECT TITLE

7. Dr. F, Eisenberg, Jr,,j Dr, J. B., Field
PRINCIP/I. investig.;tors

8. None
OTHER liWESTIGATORS

9. PROJECT DESCRIPTION;

Objectives ; The objective of this project is to elucidate the

metabolic pathways of utilization of glucuronic acid in the mammal.

Methods Employed; Glucuronolactone, potassium glucuronate, and

glucuronolactone-C-^'^ were incubated with various tissues of the rat.

End products of metabolism were detected and' measured by chromatography

,

colorimetric analysis^ and radioactive assay,

Glucuronolactone-6-C -^ and sodium glucuronate-6-C-'--^ were given by
I.V. injection to normal men along with oral doses of menthol^ . Menthyl
glucuronide was isolated from the urine and degraded. 0^3 abxindance in

the degradative fragments was determined by mass spectrometric analysis.

Major Findings ; The principal immediate fate of glucuronolactone

in the rat is hydrolysis to glucuronate. Of the tissues studied^ liver_,

kidney, brain, spleen, testis, and diaphragm, only the liver has the

capacity to carry out this reaction. When uniformly labeled glucurono-

lactone-C^ was incubated with either liver homogenate or slices no

C-'-^02 was produced,

GlucuronolaGtone-6-C and sodium glucuronate-6-C -^ were not in-

corporated into urinary menthyl glucuronide in man.

Significance to NIaMD ; In view of the wide distribution of glu-

curonic acid in connective tissue, a defect in the metabolism of this
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compound may be associated with arthritis and other diseases of that
tissue. In order to recognize any derangement at the biochemical level
in the diseased state it is essential to study the normal course of
metabolism.

Proposed Course of Project : Further studies in the metabolism
of glucuronic acid both in vivo and in vitro are planned.
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10. NIAMD-38
SERIAL NO.

12. Research
BUDGET ACTIVITY

13. NO COOPERATING UNITS

lU. NO PiJlALLEL RESEARCH IN PHS
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15. NIAMD..38
SERIAL NO,

16. PUBLICATIONS FROM THIS PROJECT:

Studies- on Glucuronide Conjugation in Man^ F, Eisenberg^ Jr,^ J,"

Field, and D, Stetten, Jr., /irch, Biochem. & Biophys., 59, 297 (1955),

17. NO HONORS OR AW/JIDS,
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Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases

INSTITUTE
—

—

2, Biochemistry and Nutrition 3. Intermediary Metabolism

LABO^TORY .
SECTION

h, ' 5. NIAMD-32
SERIAL NO.

6. Metabolism of Glycogen
PROJECT TITLE

7. Dr. M. R. Stetten
PRINCIPAL INVESTIGATOR

8. Dr. D. Stetten, Jr.

OTHER I^nrESTIGATOR

9. PROJECT DESCRIPTION

Objectives ; To gain insight into the nature of the normal

turnover of the glycogen of liver and muscle.

Methods Employed : Radioactive plucose is administered to ani-

mals and subsequently liver and muscle Glycogen are isolated by

extraction with acid or alkali. Glycogen is degraded enzymatically

by various methods designed to split off glucose residues in a sys-

tematic fashion and to yield a series of limit dextrins. Glycogen

samples are fractionated by means of centrifugation or alcohol pre-

cipitation and the isotope content and molecular weights determined.

The method of light scattering is being used for the determination.

of molecular weights of the polysaccharide samples.

Major Findings : Glycogen has been found to be metabolically

inhomogeneous in at least two parameters, within the individual

molecules and within a given population of molecules. Turnover

of glycogen molecules is not simply a replacement of pre-existing

molecules by newly formed ones. Instead, glucose residues are

added to, and removed from the non-reducing ends at the periphery

of the polysaccharide molecules. Glucose residues find their way

into the more centrally located layers by a process of branching.

This branching process has been found to proceed much more rapidly

with liver than with muscle glycogen. The correlation between iso-
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tope content and molecular tijeight reveals that molecules of
differing size differ in their metabolic activities. In the
case of liver glycogen the smaller molecules are somewhat more
reactive than the larger oness In muscle the peripheral replace-
ment of glucose residues of larger elycoeen molecules is
considerably more rapid than that of smaller molecules.

Significance to NIAND Research ; Alterations and defects in
the vjay the body metabolizes various carbohydrates have been found
to be characteristic of certain nutritional states, drug actions
and metabolic diseases such as diabetes and Von Gierke's disease.
Any additional knowledge as to how carbohydrates are normally
handled may be expected to contribute to a better understanding
of the nature of these conditions and diseases

o

Proposed Course of Project ; An explanation for the differences
in turnover observed betx^^een muscle and liver glycogens is being
sought. A comparative study will be made of the reactivity of gly-
cogen molecules of different average molecular weights with
phosphorylases from liver and from muscle

»

The possibility that glycogen contains chemical linkages
other. than those generally recognized suggests itself from a number
of observations made in the course of studies of glycogen isolated
by different means. The possible occm-i-ence and nature of such
linkages is being studied.
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12. Research
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111, NO PARALLEL RESEARCH IN PHS





Analysis of NIH Program Activities

Honors, Awards, and Publications Sheet

15. NIAMD-39
SERIAL NO.

16. PUBLICATIONS FROM THIS PROJECT

Glycogen Regeneration in Vivo, M. R. Stetten and D. Stetten, Jr.,

J. Biol. Chem., 213, 723 (1955).

Glycogen Turnover, D. Stetten, Jr. and M. R. Stetten,

(A chapter for a book honoring Dr. H. T. Clarke - in press.)

Disturbances in Intermediary Metabolism in Diabetes Mellitus,

D. Stetten, Jr., Proc. Inst. Med. Chicago, 20, 28h (1955).

Biochemical Explorations of Certain Disturbances cf Carbo-

hydrate Metabolism, D. Stetten, Jr., Trans. & Studies of the

Coll. of Phys., Phila., 22, 79 (1955).

Metabolic Relationship between Glutamic Acid, Proline,

Hydroxyproline , and Ornithine, M. R. Stetten in "Amino Acid
Metabolism", Johns Hopkins Press, Baltimore, 1955

o

Metabolism of Glucose in Resting and VJorking Rats, D. J. Ingle,

E. H. Morley and D. Stetten, Jr., Am. J. Physiol., l82, 263 (1955).

17. HONORS TO PERSON!m. RELATING TO THIS PROJECT

The Thirtieth Ludvig Hektcen Lecture of the Frank Billings

Foundation of the Institute of Medicine of Chicago (D, Stetten, Jr.)
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Project Description Sheet

1. NIAMD 2. Chemistry
INSTITUTE LABORATORY OR BRAUCH

3. Carbohydrates k. ^. NIAMD-UO
SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO.

6. Labile Metabolites of Amino Acids
PROJECT TITLE

7. B. Vatkop
PRINCIPAL INVESTIGATOR (S)

8. L. A. Cohen, A. A. Patchett, C. M. Foltz (Fellow)

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Project ; Development of synthetic and analytical procedures to

prove the presence of novel intermediates in the catabolism of amino
acids which are too labile to be detected by customary routine methods.

Objectives ; To show that a detailed knowledge of the oxidation
mechanism of heterocyclic, arouiatic and aliphatic model compounds
makes possible the synthesis of missing or novel intermediates in the
breakdown of physiologically important factors such as amino acids,

ergot alkaloids, purines, vitamins etc. The availability of such
intermediates obtained by synthesis makes it possible for the bio-
chemist, pharmacologist and clinician to gain new insight into meta-
bolic processes.

Methods Employed ; New routes are being developed for the synthe-
sis of compounds which so far have not been synthesized because the
difficulties encountered have been too great or because the knowledge
for the postulation of such compounds has been lacking. Special new
techniques are employed in an attempt to simulate in vitro normal and
abnormal .oxidation processes occurring in vivo . Physico-chemical
methods are being used and adapted to the study of the more subtle
aspect^ of reactions and interactions of functional groups in model
compounds as well as in higher molecular complexes. Additional co-

operative projects with biochemical, pharmacological and clinical
groups on the campus are being projected or have been started.

Major Findings : The important role of 5 -hydroxytryptophan and
its catabolites in the central nervous system prompted the synthesis
of extremely labile- 5>6-dihydroxyindole derivatives in collaboration
with. Dr. Arvid Ek, Dept. of Clinical Science and of Pathology, School
of Medicine, University of Pittsburgh. The possible formation of tri-

cyclic derivatives of ^-substituted pseudo-tryptophans and -trypta-
mines to yield 2-carboxy-eseroline derivatives has been demonstrated.
The new derivatives open a way to test some aspects of the biogenesis
of eserine (physostigmine) . The concept of the mechanism of oxidation



'-j-'^y" o^ indole compounds elaborated several years ago is being confirmed
bERIAL N0« in a number of systems and is gaining importance, since more and

more hydroxylated indoles are reported to have "psychogenic" proper-
ties. The metabolic fate of lysergic acid diethylamide ("LSD")
which is being studied by Dr. J. Axelrod, NIMH, follows the patterns
of previous oxidations carried out with simpler indoles. A detailed
investigation on enamine-imine tautomerism in this connection led to
new findings on the structure of dehydrobufotenine, a congener of
the important base bufotenine and established further the mechanism
of oxidation of cyclic and open (potential) azomethines and Schiff
bases. Infrared spectrophotometry has been utilized to advantage in
these studies. In collaboration with Dr. Th. Beiler, Stetson Uni-
versity, the preparation of pure di-p-iodobenzoyl derivatives of
hydroxyaiaino acids (y-hydroxyornithine) has been started, to be used
in X-ray Fourier analysis. y-Hydroxylysine, a regular constituent
of collagen, has been converted chemically into the two diastereo-
isomers of a new amino acid, 5-hydroxypipecolic acid, subsequently
found by Dr. P, Irreverre in dates, analyzed on Dowex-50 by K. Piez,
prepared in quantity and synthesized by Dr. C. M. Foltz. New evi-
dence coj.i.pleting the stereochemistry of the two forms of hydroxy-
proline, a major constituent of collagen, has been obtained by Dr. A.

Patchett, who succeeded in preparing the long sought-for lactone of

D- and L-allohydroxyproline, the keto forms of D- and L-hydroxyproline,
the four crystalline N-carbobenzoxy derivatives in both series, and a
number of other new derivatives to be tested for cytoactivity and in
collagen-forming systems.

Dr. L. A. Cohen continued in the preparation and study of model
compounds and succeeded in demonstrating the reality of peptide bond
interactions through space. He is presently studying such effects in
the natural cyclic polypeptide antibiotic gramicidin.

As a secondary problem new insights into the stereochemistry of
ephedrine and pseudo-ephedrine have been gained by Dr. C. Foltz by
converting the D-threo-l-phenyl-l,2-epoxypropane (from ephedrine) and
the D- erythro-l-phenyl-l,2-epoxypropane (from pseudo-ephedrine) into
the identical D- glycero-l-phenyl-2-hydroxypropane.

In extension of our previous collaboration with Dr. K. Piez, his
method for the analysis of diastereoisomeric hydroxyamino acids was
of great value in the analysis and separation of the hydroxyprolines,
hydroxypipecolic acids and (in progress) y-hydroxyglutamic acids.

Significance to Metabolic Diseases Research ; Very recent bio-
chemical and clinical investigations have led to surprising findings
concerning the etiology of certain long-known diseases. Hereditary,
nutritional or environmental factors produce deviations from standard
metabolic patterns of amino acid degradation. In particular the
following diseases have oeen associated with new or known amino acid
metabolites: schizophrenia and other mental disorders, diabetes, and
phenylpyruvic oligophrenia.

The new 5-hydroxytryptamine syndrome, the growing importance of
serotonin in the central nervous system and in psychic disorders and
the metabolic fate of LSD make imperative the preparation of many
new hydroxyindole derivatives. Contributions along these lines are
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9. PROJECT DESCRIPTION (Cont'd)

at present on a consultant level only but active participation is

projected in collaboration with Drs. Brodie and Udenfriend in 1956.

Proposed Course of Project ; In collaboration with Dr. Uden-
friend a great many derivatives of the typical constituents of

collagen will be tested in collagen-forming systems (tissue culture,
if possible, and in burn blister areas) to gain insight into the
biogenesis of this unique structural protein. The mechanism of
formation of hydroxyproline will be studied in vitro and in vivo .

The full stereochemistry, so far iinknown, of \/-hydroxylysine and its

cyclization product 5-hydroxypipecolic acid is being cleared up by
applying a novel sequence of reactions elaborated in the hydroxy-
proline series. A fundaiaentally new concept is introduced into the
study of enzyme mechanisms by the studies of Dr. Cohen on peptide
interactions which is hoped to furnish insight into the helical and
non-helical structure of proteins and the attachment of metabolites
and substrates on enzyme surfaces, basic issues in our understanding
of immunochemical reactions, transport mechanisms through membranes,
carcinogenesis and genetic control of protein synthesis. An active
program on cyclic peptides and chemical modifications relating to
the insulin molecule will be started in February 195^.

In collaboration with Dr. J. Axelrod the structure of the
metabolites from LSD and other ergot derivatives will be exploredt
Novel hydroxyindoles will be synthesized in collaboration with Dr.

A. Ek, Dr. Brodie and Udenfriend and the structure of physiologi-
cally active indoxyl derivatives froxu enzymatic oxydation products
of tryptophan and auxin will be investigated.

12. BUDGET ACTIVITY: Research

COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER ORGANIZATION
PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT IN EITHER
1955 or 1956

Dr. S. Udenfriend (NHl)
Dr. K. Piez (NIDR)
Dr. A. Ek, Dept. of Clinical Science and Pathology, School of

Medicine, University of Pittsburgh
Dr. P. Irreverre (LPB, NIAMD)
Dr. J. Axelrod (clinical Investigations, NIMH)
Dr. Alton Meister (NCI, now Tufts Medical School, Brookline, Mass.)
Dr. T. Beiler, Stetson University

No parallel research in the Public Health Service.
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Honors ; Awards, and Publications Sheet

15. SERIAL WO.

Ib^ PUBLICATIONS OTHER THAW ABSTRACTS FROM THIS PROJECT DURING 1955:

B. V7itkop. Interconversions and Epimerizations of Open and Cyclic

Hydroxyamino Acids. A Contribution to the Cheitistry of the

Building Stones of Collagen. London: The Chemical Society, 1955;

Special Publication No. 3.

B. Witkop with R. K. Hill. The Synthesis of 2-Carboxydeoxyesero-

lines via p-Methyl-pseudo-tryptophan. J. Am. Chem. Soc, T[,

6592 (I955).

B. V/itkop. Uuiwandlungen Offener \ind Cyclischer Oxyaminosauren.

Angewandte Chemie, 67, 7^5 (1955).

L. A. Cohen and B. Witkop. Transannular Reactions of Peptides. The

Peptide Nitrogen in a lO-Membered Ring. J. Am. Chem. Soc, 77,

6595 (1955).

17. HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING 1955:

Invitation by Chemical Society (London) to present lecture on

current research (July 1955) to be published by the Society.
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1. NIAMD 2. Chefliistry

INSTITUTE LABORATORY OR BRANCH

3. Carbohydrates k. ^

'

f|]AMD-lil

SECTION LOCATION (IF OTHER THAN' BETfiESDA) SERIAL NO.

6. Microanalytical Laboratory
'

'
^

PROJECT TITLE

7. William C Alford
PRINCIPAL INVESTIGATOR(S)

8. Paula M. Parisius, Evelyn G. Peake, Byron Baer, Mary Jean Barnett,

OTHER INVESTIGATORS
guest (to August 1, 19^^), Lillian J. Wyngarden (from October 1?,

193^); Williaxn M. Jones, and Charles G. Remsburg

9. PROJECT DESCRIPTION

The microanalytical laboratory is a service organization which

provides necessary analytical services for research personnel of the

National Institutes of Health. The scope of this work is summarized

as follows

:

1. About 10,000 elemental, fiinctional group and instrimental
analyses were performed during the past year. These, with the approxi-

mate number of each, include: carbon and hydrogen (2,500), nitrogen

by Dumas, Kjeldahl and Nessler methods (2,300), reducing sugar ($00),

halogens (150), phosphorus (h^O), lactic acid (2,200 or 1,100 in du-

plicate), functional groups such as methoxyl, acetyl, carboxyl, active

hydrogen (150), weight loss-moisture-ash etc. (^4^50)^ metals such as

sodium, potassium, iron, barium and antimony (50), miscellaneous
'
(350)

^

infra-red spectra (1,150), and optical rotations (150). Recipients of

this service include approximately 100 research workers of the NIH
staff. In addition, analyses are performed for governmental agencies

outside the NIH, insofar as they can be handled without interfering

with the progress of NIH research. Agencies which have received such

service at various times include the Naval Medical Research Institute,

Bethesda, Md. , the Tuberculosis Research Laboratory, U.S.P.H.S., New
York, the National Bureau of Standards, the Naval Research Laboratory,

Anacostia, Maryland State Board of Health, Baltimore, and the Food and

Drug Administration, VJashington, D. C.

2. A laboratory operated by Mr. Jones provides infrared spectra
for the Carbohydrate Section of the Laboratory of Chemistry and also

for personnel of other Institutes insofar as his work load and sched-
ule permit.

3. The services of Mr. Remsburg are available for various micjro

and macro analyses. For example, during the past year he has made

over 2,000 lactic acid determinations and several hvmdred phosphoruis



NTA.MD-lj.1 analj^ses for Dr. Du Buy of NMI. In addition he spent considerable
SERIAL NO, time making complete analyses of crude, sea salt mixtures which were

being studied by Dr. 0. Mickelson in regard to their dietary effi-
cacy.

k. Consulting service is available to persons having special
analytical problems. For example, a NCI chemist became involved in
a controversy over the formula of a compound which he believed
'crystallized with two different solvents of crystallization, namely
water and benzene. Special apparatus and technique were devised
whereby the two solvents vrere isolated from the crystals, separated
and identified so that no possible doubt remained as to their
presence.

Significance to NIAMD and NIH ; The work done by the micro-
analytical laboratory is of vital importance to many research scien-
tists. The Analyses aid in identifying unknown synthetic or natural
products; provide proof of purity and identity of synthetic materi-
als; c.i.i'^. provide information needed to f-ollov? the progress, or direct
the course, of various research programs. Satisfactory elemental
analyses are required for publications describing the synthesis of
new compounds.
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Budget Data Sheet

10. NIAMD-I;1

SERIAL NO.

12. BUDGET ACTIVITY: Research

13. COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER ORGANIZA-

TIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT

IN EITHER 1955 or 1956:

The N.H.I, provided the salary of Mrs. M. J. Barnett (GS-9) for 7

months of the year after which this employee resigned.

14 o No parallel research in the Public Health Service,

16. No publications.

17. No honors and awards.
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NIAMD 2. Chemistry

INSTITUTES LABORATORY OR BRAWCH

3. Carbohydrates k. ^

«

NL/lMD-li2

SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO.

6. Cheinistry of Stevioside and Related Substances

PROJECT TITLE

7. Hevitt G. Fletcher, Jr.

PRINCIPAL INVESTIGATOR ( S

)

8. Harry B. Wood, Jr. (Fellov to Oct. k, Civil Service thereafter)

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ; The objective of this project is to elucidate the

structure and configurations of the carbohydrate moieties of stevio-

side, the sv;eet, non-toxic principle of the Paraguayan plant Stevia

Rebaudiana and to investigate the unique chemistry of some simpler

analogs of stevioside.

Recent Progress ; The work of the previous year (195^) had es-

tablished the major features of the carbohydrate moieties in stevio-

side, including the remarkable fact that one glucose unit is present

as the C^ ester of a sterically hindered carboxyl group of the large

aglucon. With alkali the glucose unit linked thus is removed as

1,6-anhydro-p-D-glucopyranose (levoglucosan). Since no C]^ esters of

sterically hindered acids have hitherto been known, attention was

turned during this past year (1955) to the synthesis of several

simple examples. In place of the bulky and costly aglucon of stevi-

oside, the readily available, sterically hindered acid 2,i+,6-tri-

methylbenzoic acid (mesitoic acid) was chosen. The anomeric 2,3^^6-
tetra-O-acetyl-l-O-mesitoyl-D-glucopyranoses were synthesized and

studied. vJhen treated with alkali the |3-anomer afforded (as had
stevioside) levoglucosan; the a-anomer under;/ent cou^plete destruction.

On theoretical grounds this evidence indicates that the ester-linked
sugar unit in stevioside is a p-D-glucopyranosyl oioiety.

In the course of the above work the p-anomer was found to de-

acetylate in normal fashion when treated with cold methanolic hydro-

gen chloride. The a-anomer, on the other hand, deacetylated with

this reagent but, here, the mesitoyl group was found to migrate
simultaneously to C2 as well. This s\irprising discovery, the migra-

tion of a sterically hindered acyl group from the a-C-^ to the C2

position in glucopyranose, indicates that normal (non-hindered) acyl

groups at the a-C]_ position must be exceedingly labile, if indeed

they exist at all. The implications of this finding are too compli-

cated to delineate here. It should, however, be pointed out that Dr.

H. G. Khorana, in another laboratory, has almost simultaneously

observed an analogous migration of a phosphate group in the D-ribo-

furanose series.
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Proposed Course of Project ; The exact structure of the

SERIAL MO. ^^^s^SLl disaccharide unit in stevioside will be investigated in

the coming year.
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10- NTAMD-^)!?
SERIAL NO.

12. BUDGET ACTIVITY: Research

13' No cooperating units.

li^. No parallel research in the Public Health Service.

16. PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING 1955:

H. B» Wood, Jr., R. Allerton, H. W. Diehl and H. G. Fletcher, Jr.

Stevioside I. The Structure of the Glucose Moieties.

J. Org. Chem., 20, 875 (1955).

H. G. Fletcher, Jr.

The Sweet Herb of Paraguay.
Chemurgic Digest, July-August, 1955'

H. B. Wood, Jr. and H. G. Fletcher, Jr.

Stevioside III. The Anomeric 2,3,4,6-Tetra-O-acetyl-l-O-mesitoyl-D-
glucopyranoses and Their Behavior with Alkali.

J. Am. Chem. Soc, 'jS, in press.

H. B. Wood, Jr. and H. G. Fletcher, Jr.

A Migration of the Mesitoyl Group from C^ to Cg in a-D-Glucopyranose,

Derivatives of 2-O-mesitoyl-D-glucose.
J. Am. Chem. Soc, 78^ in press.

17. No honors and awards.
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Project Description Sheet

1. NIAMD 2. Chemistry
INSTITUTE LABORATORY OR BRANCH

3. Carbohydrates h. ^• NIAMD'-[l3
SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO.

6. Carbohydrates for Biochemical Research (formerly "Ribose Derivatives" )

PROJECT TITLE

7. H. Q. Fletcher, Jr.

PRINCIPAL INVESTIGATOR(S)

8. Robert K. Ness
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ; To extend knowledge of the chemistry of biochemically
important sugars (such as ribose) vjith the objective of aaking these
sugars and their derivatives available for biochemical investigations.
One aspect of this project involves (a) publication of improved methods
for the synthesis of sugar derivatives needed for biochemical research
and (b) actual preparation of such substances for use by various groups,
chiefly at NIH.

Recent Progress ; (1) A study of the benzylideneation of D-ribose
has led to a variety of crystalline products. One of these has been
shown to be 2,3-O-benzylidene-D-ribofuranose which may prove useful in
the synthesis of derivatives such as D-ribofuranose 1,6-diphosphate.

(2) The 1, 2-0- (1-hydroxyalkylidene) -aldose structure has been
postulated a number of times for certain highly reactive sugar esters
and, at an earlier stage of this project, a labile, crystalline D-
ribofuranose tribenzoate was considered to be 3;5-di-0-benzoyl-l,2-0-
(l-hydroxybenzylidene)-a-D-ribofuranose, Attempts during the past
year to synthesize l,2-0-(l-hydroxybenzylidene)-a-D-ribopyranose and
2,3-(l-hydroxybenzylidene)-p-D-fructofuranose tribenzoate have failed
although much novel chemistry was encountered in the process. This
fact, together with the newly discovered C]_-C2-aiigration of acyl groups
(see project: "Chemistry of Stevioside and Related Substances") sug-
gests that the substances assigned l,2-0-(l-hydroxyalkylidene) struc-
tures are, in actual fact, 1-acyl sugars having the hydroxyl group at

C2 free. If this were true, a new path would be open for the synthesis
of 2-substituted and 2-deoxy- sugars.

(3) As a byproduct of the work in (2) it was found that the benzyl
group of 2,3-(l-benzyloxybenzylidene)-p-D-fructofuranose tribenzoate
was readily replaced by an ethyl group through the action of very
weakly acidic ethanol. This is a type of reaction which has not,

hitherto, been observed.



NIAMII-.ii3

SERIAL NO, (^) Numerous samples of sugars and sugar derivatives were
supplied to various investigators kt NIH and elsewhere, some, such
as those for the diabetes research program, being exhaustively
purified,

Proposed Course of Project : (l) The general problem of C-^ to C2
migration of acyl groups will be pursued.

(2) Methods for the synthesis of biologically important carbo-
hydrate derivatives will be studied.



Analysis of NIH Program Activities

Budget Data Sheet

10. MIAMD-li-^
SERIAL NO.

12. BUDGET ACTIVITY: Research

13* No cooperating units,

Ik. No parallel research in the Public Health Service.

16. PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING 1955:

H. G. Fletcher, Jr. and R. K. Ness.
Orthobenzoic Acid Derivatives of D-Ribopyranose. Preparation and

Some Properties of l,2-0-(l-Benzyloxybenzylidene)-a-D-ribopyranose
and 1,2, i4--0-orthobenzoyl-a-D-ribopyranose

.

J. Am. Chem. Soc, 77, 5337 (1955).

R. K. Ness and H. G. Fletcher, Jr.

The Conversion of l,l<-,6-Tri-0-benzoyl-2,3-0-(l-Benzyloxybenzylidene)-

p-D-fructofuranose to l,k, 6-Tri -O-benzoyl-2, 3-0- ( 1-ethoxybenzylidene )

P-D-fructofuranose by Acidic Ethanol.

J, Am. Chem. Soc, "jh, in press.

17. No honors and awards,

I





Analysis of NIH Program Activities

Project Description Sheet

1. NIAMD 2. Chemistry
INSTITUTE LABORATORY OR BRANCH

3. Carbohydrates k. ^. NIMD-Uii

SECTION LOCATION (IF OTHER THAN BETHESDAT SERIAL NO.

6. Higher-carbon sugars, anhydro sugars, sugar alcohols and their

derivatives
PROJECT TITLE

?• Nelson K. Richtmyer
PRINCIPAL INVESTIGATOR(S)

8. James W. Pratt, Laura C. Stevart, Emmanuel Zissis

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ; To evolve generalizations relating the physical and
chemical properties of the groups of substances naiued in the project
title to their configurations and confortnations.

Recent Progress : In continuation of our studies on the forma-

tion of monomeric nonreducing anhydro sugars by the action of acids
on hexoses, heptoses, and heptuloses, research in 1955 was focussed
on the preparation of the desired sugars (

D- allo-heptulose, D- altro -

heptulose, L-galacto-heptulose , D- gluco-heptulose, D-manno-heptulose,

D-talo-heptulose, 3-'d.eoxy-D-arabo -hexose, and 3-deoxy-D-ribo-hexose )

,

and the formation, isolation, characterization, and proof of structure
of the anhydrides derivable from them. Especially significant were
the preparation of the crystalline a-hexaacetate of D- altro-heptulose
(sedoheptulose), proof of structure of the second sedoheptulosan as

2,7-anhydro-p-D-altro-heptulofuranose, isolation of what is presuma-
bly di-g-D-gluco-heptulopyranose 2,1' :2

'
, 1-dianhydride, and the

preparation~and alkaline degradation of phenyl g-D- gluco-heptulo-
pyranoside to 2,7-anhydro-g-D-gluco-heptulopyranose. The structure
of the new tri-0-methylenevolemitol is under investigation.

Current and Projected Investigations ; Continuation of these
and closely related topics,

12. BUDGET ACTIVITY; Research

13* No cooperating units.

1^. No parallel research in the Public Health Service.





Analysis of NIH Program Activities
Honors, Awards, and Publications Sheet

15. NIAMD-ItU
SERIAL NO.

Ib^ PUBLICATIONS OTHER THAW ABSTRACTS FROM THIS PROJECT DURING 1955:

Laura C. Stewart and Nelson K. Richtmyer,
Foruiation of 1,6- and 1,7-Anhydro-D- glycero-p-D-gulo-heptopyranoses
from D- glycero-D- gulo-Heptose in Acid Solution.

J. Am. Cheiu. Soc, 77, i4-2l+-i+27 (1955).

Laiira C. Stewart and Nelson K. Richtoiyer.

Transformation of D-Gulose to 1,6-Anhydro-p-D-gulopyranose in

Acid Solution.
J. Axii. Chern. Soc, 77, 1021-10214- (1955).

James W. Pratt and Nelson K. Richtmyer.
Transformation of D-Allose to 1,6-Anhydro-p-D-allopyranose in

Acid Solution.

J. Am. Chem. Soc, 77, 1906-I907 (1955).

Emmanuel Zissis and Nelson K. Richtmyer.
1,5-Anhydro-D-altritol.
J. Aiu. Chem. Soc, 77, 515^-5156 (1955).

Emmanuel Zissis and Nelson K. Richtmyer.
l,3-0-Benzylj.dene-2, 5-'3.i-0-p-tolyl6ulfonyl-DL-arabitol,

J. Am. Chem. Soc, 77, 5lH8-5l8v (1955).

James W. Pratt and Nelson K. Richtmyer.
D-glycero -D- allo -Heptose, L-allo-Heptulose, D- talo-Heptulose and
Related Substances Derived from the Addition of Cyanide to D-Allose.
J. Am, Chem. Soc, 77, 6326-6328 (1955).

Laura C. Stevart, Emmanuel Zissis and Nelson K. Richtmyer.
Die Bildung von 2,7-Anhydro-p-D-gluco-heptulopyranose durch Ein-
wirkung von Saure auf D-Gluco-heptulose und von Alkali auf Phenyl-
a-D-gluco-heptulopyranosid,
Chem. Ber. (in press).

17. HONORS AND AV/ARDS TO PERSONNEL RELATING TO THIS PROJECT DURING 1955:

No honors and awards.
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Project Description Sheet

1. WLkVlD 2. Chemistry
INSTITUTE L/.BOILiTORY

3. Steroid h. 5. NIAMD-^ii'^

SZGTION LOC:.TION SERIiiL NO.

6. Analysis of Individual Corticoids in Urine.

PROJECT TITLE

7. David F, Johnson
PRINCIR-L INVESTIGATOR

8. Alma L, Hayden and Erich Heftmann
OTHER investig;.tors

9. PROJECT DESCRIPTION

Objective : Improvement and refinement of present method.

Methods Employed ; a) For isolation - extraction of trine at pH 1.0
and extraction after hydrolysis with g-glucuronidase (Glenn and Nelson,

J. Clin. Endocrinol, and Metabolism, 13, 911 (1953)).

b) For fractionation - Heftmann and Johnson, Anal. Chem. 26, 5l9 {I9^h)

.

c) For determination - ultraviolet absorption and reduction of Blue

Tetrazolium (Mader and Buck, ..nal. Chcm. 2I4, 666 (19^2)).

d) For identification - paper chromatography, ultraviolet and infrared
spectra and chemical tests on isolated fractions (with the co-

operation of Dr. Erich Mosettig).

The method has been validated by recovery experiments and applied
to the urines from normal men and women, pregnant vjomen, and patients
with rheumatoid arthritis (with the cooperation of Dr. J, J. Bunim),

cirrhosis, adrenal biiyperplasia, and other metabolic diseases.

Significance ; Significant variations in the urinary excretion of in-

dividual adrenocortical hormones have been found, not only in the ab-

normal subjects but also in pregnancy and in normal men. a compound
with an absorption maximum of 273 ^ has been isolated and structural
studies of this material are under way. Changes in the excretion
pattern of corticoids will be studied in normal pregnancy as well as

pregnancy complicatt,d by diabetes and toxemia (with the cooperation of

the Diabetes Unit, Chronic Disease Branch Bureau of State Services).
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Analysis of NIH Program Activities

Budget Data, Honors, Awards and Publications Sheet

10. NIAMD-li'^
SERIAL NO.

12. BUDGET ACTIVITY:

RESE.mCH in

13. IDENTIFY iM. ODOPER..TING UNITS OF THE PUBLIC HE.iLTH SERVICE, OR GTrJER

ORGx.NIZaTIONS, PROVIDING FUNDS, F/iCILITISS, OR PERSONNEL FOR THIS
PROJECT IN EITHER 19^5 or 19^6:

Dr. Mosettig and Dr. Bunim - for S3mples.

Dr. Mosettig for work on identification of isolated materigl.

lii. NO PAR..LLEL RESE..RCH IN THE PUBLIC HEi.LTH SERVICE.

16. NO PUBLIC-.TIONS DURING Ci.LENa.R Y^H \3%

.

17. NO HONORS OR AW/iRDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CiXSND.iR YEAiR 1955.





Analysis of NIH Program Activities

Project Description Sheet

1. NIAMD
INSTITUTE

2, Chemistry
lABORATORI

3. Steroid
SECTION

h. NIAMD~U6

LOCATION SERIAL NO.

The. Search for New Steroidal Sapogenins,

PROJECT TITLE

Yoshio Sato

PRINCIPAL INVESTIGATOR

H» George Latham, Jr. and Erich Mpsettig
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objective: To isolate new steroidal sapogenins.

Methods Employed ; The fruits of Solanum Pandurae fo rme L, Hey, an

African plant^ xvere foiind to yield principally solasodine, some

solasodiene, lesser amounts of carpesterol and a very small amount

of suspected solanocarpone. These compounds also occur in the

fruits of Solanum Xanthocarpum, an Indian plant. The isolation of

these substances are contrary to the findings of Veldsman and Louw

[J. S, Afri. Chem. Inst., 2, 119 (19ll9)], who reported a new glyco

alkaloid which yielded a new aglycone, similar in properties to

solasonine and solasodine, as the sole constituent .of the plant.

We find no evidence of its presence.

The chemical behavior of the above isolated carpesterol
indicates that it is not a sterol as was believed by the original

Indian workers [Gupta and Dutt, J. Ind. Chem. Soc. XV, 95 (1938)]
but a pentacyclic triterpene. Chemical studies are being con-

tinued on this interesting compound.

Significance to NIAMD ;

A. Theoretical: Structural elucidation of terpenes.

B. Practical; Isolation of new compounds from natural

sources may lead to substances of some ^Pharmacological significance
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-inalysis of KIH Program Activities

Budget Data,' Honors, Awards and Publications Sheet

10. NIAM3*-li6
SERIAL NO.

12. BUDGET ACTIVITY:

RESEARCH [TJ

13. NO COOPERtiTING UNIT.

lU. NO Fj\R;iLLEL RESSi'iRCK IN THE PUBLIC HE..LTH SERVICE.

16. NO PUBLICATIONS KJRING CaLEND..R YE;.R 1955.

17. NC honors or AWiiRDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEaR 19^5.





Analysis of NIH Program Activities

Projtct Description Sheet

1. NI/iMD 2. Chemistry
INSTITUTE . LlBORi.TORY

3, Steroid h, 5. NTAMD-L7
SECTION LOCATION SERIAL NO,

6. Stereochemistry of the Side Chain of Steroidal Alkaloids.

PROJECT TITLE

7. Yoshio Sato
PRINCIPAL INVESTIGATOR

8„ H. George Latham. Jrr. and Irving Scheer
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objective ; The Structural Elucidation of Steroidal Alkaloids.

Methods Employed : The catalytic reduction of N-acetylated derivatives

of tomatidine and solasodine leads to new dihydro derivatives result-

ing from the opening of the F ring of the molecule. The 26-N-ethyl

derivatives ( 26-N-ethyltetrahydrosolasodine , 26-N-ethyldihydrotomatidin6

)

of these dihydro compounds have been synthesized from the sapogenins,

tigogenin acetate and neotigogenin acetate through a series of reactions.

This confirms the existence of the C25 isomerism and the epimeric re-

lationship of solasodine and tomatidine. Furthermore, it is another

instance of the conversion of sapogenins into derivatives of steroidal

alkaloids.

During the above synthesis it has been found that the alkaline

treatment of 26-deoxy-26-iododihydrosapogenin acetates readily yields
a common 26-deoxy- A. ^^-dihydrosapogenin. This is the first insta.nce

of the conversion of the sapogenins, tigogenin and neotigogenin into

a common unsaturated derivative and confirms the C25 epimeric relation-

ship of these two sapogenins as in the manner shown previously for

sarsasapogenin and smiia.genin by Scheer, Kostic and Mosettig.



NIA.MD-U7

SERIAL NO,

Analysis of NIH Program Activities

Project Description Sheet

Significance;

A, Theoretical . The structural elucidation of these steroidal
alkaloids and their interrelationship with the steroidal
sapogenins is of classical fundamental importance in the
field of steroid chemistry,

B. Practical . The study of the steroidal alkaloids may possibly
be developed to the point of becoming a potential source for
the production of steroidal hormones, including cortisone and
its derivatives. These compounds may also be potential hypo-
tensives, antifungal agents and bactericides.
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Analysis of NIH Program Activities

Budget Data, Honors, Awards and Publications Sheet

10. NIAMD-ii7

SERIAL NO.

12. BUDGET .;CTIVITI:

RESEARCH /T /

13. NO COOPERATING UNIT^

lU. NO P.iRALLSL RESE..RCH IN THE PUBLIC HEaLTH SERVICE.

16. LIST PUBLIC.-^TIONS OTHER TILJ^t ABSTRACTS FROM THIS PROJECT DURING
CALjiNDriR YEAR 1955:

"Synthesis and Stereochemistry of Some Sola.nidan-3-ones," by Y, Sato and
K. George Latham, Jr ., Chemistry and Industry, iJiU (1955).

"Reversible Enzymatic Oxidation of Bile Acids," by 0. Hayaishi,'"

Y. Sato, W, B. Jacoby and E. F. Stohlman, Arch. Biochem. and Biophys.,

56^ 551i (1955).

"Chemistry of Dihydrotomatidines," by Y. Sato and H. George Latham, Jr.,
J.ii.C.S. (in press).

17. NO HONORS OR AWiJ?DS TO PERSONNEL RELiiTING TO THIS PROJECT DURING
C.iLSNDAR YEAR 1955,

^ See project report of Dr. Hayaishi, as principal investigator.

I
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Project Description Sheet

1. NIAMD 2. Chemistry
INSTITUTE Laboratory

3. steroid h. 5. NIAMD~1;8

SECTION LOCATION SERIAL

6

.

Attempted Synthesis of Glucuronosides of Corticoids
PROJECT TITLE

7. Edward M. Fry
PRINCIPAL INVESTIGATOR

8. NO OTHER INVESTIGATORS.

9. PROJECT DESCRIPTION

Objective ; The synthesis of tri-O-acetyl-p-D-glucopyranurono-6,1-
lactone was achieved but this compound proved valueless as an inter-
mediate in the synthesis of glucuronosides. lA/hile a preliminary
attempt to make a glucuronoside of desoxycorticosterone by the classical
method was in progress, the papers by Isselbacher and Axelrod (JaCS 195^)
and by Schneider, Lieberman, et al

. , (JACS 1955) showed that glucurono-
side formation in tetrahydrocortisone takes place 3.t position 3, and
conjugation at C-21 is biologically insignificant.

The question whether the hydroxyl group of the C-17 ketol side
chain is capable of conjugation still remains open, and experiments to
settle this point will be resumed.

Significance ; The practical and theoretical significance of these
studies lies in their application to corticoid analysis in urine and
blood and the interpretation of corticoid metabolism.





Analysis of NIH Program Activities

Budget Data, Honors, Awards and Publications Sheet

10. NIAm. .1 1.8

SERIAL NO.

12, BUDGET ACTIVITY:

RESEARCH JYJ

13. NO COOPERATING UNIT.

lU. NO PARALLEL RESEARCH IN THE PUBLIC HEALTH SERVICE,

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YE;JI 19^5

:

"Tri-0-acetyl-p-D-glucopyranurono-6,l-lactone," by Edward M. Fry,

J.A.C.S., 77, 3915 (1955).

17. NO HONORS OR AWi\RD£ TO PERSONNEL RELATING TO THIS PROJECT DURING

C".LENDx^R YEAR 1955 „
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Project Description Sheet

1. NTAMD 2. Chemistry
I:jST:TUTE LiiBORATORI

3. Steroid h. 5. NIAMD~k9
SECTION LOCATION SERIAL NO.

6, a. Preparation of Several New Anthrasteroids and Observations on the
Dehydrobromination of 7-Bfomo-/{l^-steroids.

b„ Elucidation of the Pathway in the Conversion of Dehydroergosterol
to Anthraergostapenta'^'ne.

PROJECT TITLE

7, William R. Nss and Erich Mosettig
PRINCIPAL INVESTIGATORS

8, Robert B. Kostic
OTHER investig;.tors

9. PROJECT DESCRIPTION

This work comprises the completion of projects a. and b. (Nes,
Mosettig, Kostic) reported December 19!?U,

a. Objective ; The extension of the anthrasteroid rearrangement to
a wider range of steroids including chose occurring in the animal
organism.

Methods Employed ; Anthracbolcstatet; aene, anthracholestatriene, methyl
anthrabisnorcholatetraehatc, i^nd mcLhyl anthrabisnorcbolatrienate have
been prepared from the corresponding steroidal 5,7,9(ll)-trienes derived
from cholesterol and 3-hydroxycholcnic acid, respectively. The molecu-
lar rotations of these anthrasteroids and thosc; of the corresponding
derivatives in the ergosterol series exhibit consistentA M-q values for
hydrogenation of the conjugated double bond. This is interpreted as
evidence for a common position of the conjugated double bond in the
various anthrasteroids and, consequently, for a dominant pathway for
the over-all conversion. Rearrangement in the 17-ketosteroid series
Cepiandrosterone) gave in poor yield the corresponding chloroanthras-
tatrienone. This compound exhibited the normal ultraviolet spe'ctrum
of anthrastatrienes and possessed an infrared spectrum which showed
the presence of an unconjugatt.d carbonyl group. This is considered
as corroborating earlier evidence that anthrasteroids possess an
aromatic B-ring a,nd not an aromatic C-rirg . A study of the influence
of temperature on the dehydrobromination of 7-bromocholGsteryl acetate



- 2 -

NIAMD-I|.9 ..nalysis of MIH Program .-activities

SERIAL NO.
Project Description Sheet

revnalid that the yield of/\ ' -stcro: d decreases with decreasing
temperature while the formction of the U,6-isomer was not appreciably
afflicted. The isocaproates of cholesterol 3.nd dehydroeoiandrosterone
gave better yields of the corresponding i:.^'"^ -steroid than did the
acetPtes

.

b. Objective : Elucidation of the pathway of anthrasteroid re-
arrangement .

Ilethods Employed : /n intermediate hydrocarbon which is considered to
be 5, 7, 9'' 11) ,]L|.,22-ergostr.pentaene has been isolated from the reaction
mixture when deiiydrcer£os\.erol x^ras treated with hydrogen chloride in
chloroforin. The hydrocarbon w as convertible to anthraergostapentaene
in 86^ yield under thv- saine conditions. That dehydration of dehydro-
c-rgosterol preccaea rearrangement and aromatization in the course of
its conversion to anthraergostapentaene was also iriferred from kinetic
data as WjII as from the behavior of model compounds.

3,5-0yclc-O58^ll4),9(ll),22-6rgostatctraenc has been prepared and
shown not to participate in the acid-catalyzed reaction of dehydro-
ergosterol. On treatment o^ the i-steroid with hydrogen chloride an

addition reaction took place yielding dohydroergosteryl chloride.

Significance to a., and b ,: Tht_ 3ign.ficancc of the above work lies in
the obvious speculation that the "anthrasteroid rearrangement" may be
part of a metabolic pathway to spontaneous carcinogenesis. Moreover,
the pathway of this unusual raarrang':'i!ent has been Gstablishcd by the
isolation and characterization of m important intermediate [5,7,9(11),
lU,22-ergostapentaene]

.
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Analysis of NIH Program Activities

Budget Data, Honors, Awards and Publications Sheet

10. MTflMTuliQ

SERIAL m^,

12. BUDGET ACTIVITY:

RESEimCH /TJ

13 . IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FCR THIS

PROJECT IN EITHER 19^5 or 1956:

Dr. Murray J. Shear, Laboratory of Chemical Pharmacology, National

Cancer Institute,

m. NO PARALLEL RESEARCH IN THE PUBLIC H^IALTH SERVICE.

16. NO PUBLICATIONS DURING CiLENDAR YEaR 19^5.

17. NO HONORS OR /iW/JlDS TO PERSONNEL R_LiTING TO THIS PROJECT DURING
CALENDAR YEiiR 1955.





Analysis of NIH Program Activities

Project Description Sheet

1. NT.iMD 2e Chord stry
INSTITUTE LABORATORY

3. Steroid h, 5. MMIbSD
SECTION LOCATION SERIAL NO.

6. Reduction Products of Some Sterol Carboxylic Acids; Polyamines and

Quarternary Ammonium Compounds Derived from Sterols

.

PROJECT TITLE

7. Prof. Hans Lettre" and William R. Nes

PRINCIPAL IIWESTIG-.TORS

8. Ch, Scholtissek and H. Endo (both of the Cancer Research Institute
at Heidelberg)
OTHER investig;.tors

9. PROJECT DESCRIPTION

Objective ; An approach to the study of the biogenesis of steroids

in the tumor cell.

Methods Employed ; These studies comprise the chemical synthesis of

2,3-secocholestane-2,3-diacid and a number of its analogs and their

conversion to the corresponding di- and monoalcohols, -aldehydes,
-amines and -quarternary salts. These compounds are steroids in which
the ring. system has been opened between positions 2 and 3 and in which
the various functional groups mentioned have been introduced on the
terminal carbon atoms. Analogous compounds were prepared with ring-

opening between positions 3 and U and with functional groups in other

positions. A study is being made as to whether these compounds can be

used by tumor or normal cells for the synthesis of cholesterol and

also as to whether certain of these degradation products might be

antimetabolites causing the inhibition of cholesterol genesis and

consequent inhibition of tumor growth. The mouse Ehrlich ascites
tumor is being used and Dr. Nes has had the opportunity of learning
the technique and of aiding to some extent in the pharmacologic
examination, A study is also being made of the effect of these

compounds in tissue cultures.

Significance ; The comparative study of cholesterol biogenesis in the

normal and the tumor cellj the search for cancer a.ntimetabolites

desired from cholesterol.

Analogous degradative a.nd partial-synthetic procedures will be

applied to tagged cholesterol (C^^-ii) which should make it possible

to observe the metabolism of the above-mentioned sterol derivatives

in vivo.
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Analysis of NIH FVogram Activities

Budget Data, Honors, awards and Publications Sheet

10 „ NIAMD-^0
SERIAL NO.

12. BUDGET ACTIVITY:

RESE/UCH jTj

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORG:.NIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS
PROJECT IN EITHER \3% or 19^6:

Institute of Experimental Cancer Research, University of Heidelberg,
Germany

.

lU. NO P/iR.vLLEL RESEu'lRCH IN THE PUBLIC HEALTH SERVICE.

16. NO PUBLICATIONS DURING C^.LENnvR YEAR V)%

.

17, NO HONORS CR AW'i.RDS TO PJiRSONNEL REI^iTING TO THIS PROJECT DirRING
CALENDAR YEM 1955.
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1, NliiMD 2, rhv^-mistry

Il-.STITUTE J...BORATORY

3. Steroid U. 5, NIAMD^^l
SECnON LOCATION SERI..L NO,

6. Elucidation of the Stereochemistry of the Spiroketal Side Chain of

Steroidal Sapogenins

.

PROJECT TITLE

7. Irving Scheer and Erich Mosettig
PRI NCIPAL INVESTIGaTORS

8. Malcolm Thompson
OTHER INVSSTIGiiTORS

9. PROJECT DESCRIPTION ;

Objective ; Determination of the configuration of carbon C-22 in the
sapogenin side chain.

Methods Employed ; In continuation of the program to determine whether
the sapogenins exhibit isomerism, at C-22 three approaches were made:
First, in a joint project with the Eastern Research Laboratory of the

Department of .agriculture, it was determined tha,t tht existence of the
reported lay sapogenins, the cholegenins, was highly doubtful (in ox-

bile from American sources, at any rate). Second, a program was startcc

to eliminate the asymmetric center at C-25 in sarsasapogenin and
smilagenin by way of the corresponding C-23 bromo compounds. Third,
the sapogenin precursor, kryptogenin, was extensively studied in reduc-
tion reactions. From the latter study two new compounds believed to be
22,26-epoxy isomers were isolated and a start made on the proof of their

structure. From kryptogenin a method was developed for the preparation
of 26-hydroxycholesterol, a compound which appears to be of interest in

metabolic studies. (Dr. D, S. Frederickson, Heart Institute, Laboratory
of Cellular Physiology and Metabolism.)

Significance ; a) To settle a widely disputed point in the stereo-
chemistry of the sapogenin side chain, b) To interpret the biological
hydroxylation of the appropriate sterols in the plant and animal
organism.
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Analysis of NIH Program Activities

Budget Data., Honors, Awards and Publications Sheet

10. NIAMD~51

\

SERIAL WO.

12. BUDGET ACTIVITY:

RESEARCH /JJ

13. IDENTIFY ^NY COOPERATING UNITS OF THE PLBLIC HEALTH SERVICE, CR OTHER
ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FCR THIS
PROJECT IN EITHER 19^5 or 1956:

Eastern Utilization Research Branch, U. S. Department of Agriculture,
Philadelphia, Pennsylvania

m. NO PARALLEL RfiSEnRCH IN THE PUBLIC I-EALTH SERVICE.

16. LIST PUBLICi^TIONS OTHER TH>.N ABSTRACTS FROM THIS PROJECT DURING
CALP.NDiiR YEiiR 1955

:

"The C-25 Isomerism of Smilagenin and Sarsasapogenin," by Irving

Scheer, Robert B. Kostic and Erich Mosettig, J.A.C.S., JJ, 6i;l (1955),

"Coprostane, Gholestane and their l6p-Hydroxy Iterivatives from
Steroidal Sapogenins," by Irving Scheer and Erich Mosettig, J.a.C.S.,

77, 1820 (1955).

17, no honors or awiirds to personnel reuiting to this project during
Calendar yEj\r 1955..





Analysis of NIH Program Activities

Project Description Sheet

1. NIAMD 2. Chemistry
INSTITUTE I/iBORATCRY

3. Steroid h. 5. NIAMD'.g2
SECTION LOCATION SERIAL NO.

6. The Infrared Spectral Characteristics of the Morphine Alkaloids,
PROJECT TITLE

7, Irving Scheer and Harold K. Miller
PRINCIPAL IN^/ESTIGi.TORS

8. Theodore D. Perrine, Lyndon F. Small and Lewis J. Sargent
OTHER INVESTICt^.TORS

9. PROJECT DESCRIPTION

Objective ; A catalogue of infrared spectra of the morphine alkaloids,

their degradation products, simpler analogues and related synthetic
compounds has been prepared.

Significance ; This is to serve as a characterization of functional
groups and steric arrangements of groups and rings.
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Analysis of NIH Program jictivities

Budget Data, Honors, Awards and Publications Sheet

10. NIMEs^
Smii.L KO.

12. BUDGET iiCTIVITY:

RESa-vRCH JTJ

13. NO COOPERATING UNIT.

lU. NO R1R.-.LLEL RESE.iRCH IN THE PUBLIC HEiiLTH SERVICI

16, LIST PUBLICATIONS OTHER TE,'J'I ABSTR..CTS FROM THIS PROJECT DURING
C^iLENDaR year 1955.

"The Spectral Characterization of Benzenoid Systems Iterivable from
2\ ^'^ -Steroids," by Irving Scheer, William R. Nes and Phyllis B.
Smeltzer, J.A.C.S., 77, 3300 (1955).

17. NO HONORS OR AWiJlDS TO PERSONNEL RELATING TO THIS PROJECT DURIt^G
CALiNa^R YEAR 19^5.





/inalysis of NIH Program Activities

Project Description Sheet

1. NIAMD
INSTITUTE

3 . Steroid
SECTION

2, Chemistry

k.

L/iBORiiTORY

LOCATION
5, NIAMD-53

SERIiiL NO.

6. Study of Fecal Steroids.
PROJECT titl:

7. Erich Heftmann
PRINCIPi^L INVESTIGATOR

Alma L. Hayden and Erich Mosett if
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION :

Objective ; Complete analysis of the steroidal content of the feces

.

Methods Employed : Fifty kg. of stool from healthy men was collected
in alcohol and, with the cooperation of the Section on Fractionation
and Isolation (Hr, J. C. Keresztesy) extracted with alcohol. The ex-
tract was separated into a neutral and acidic fraction (bile acids,
estrogens, etc.). The neutral fraction was partitioned between 80$
alcohol and petroleum ether to remove material of low polarity (sterols,
etc.) and then separated into ke tonic and nontketonic material by Girard
separation. The ketonic fraction was subjected to repeated partition
chromatography. The ketonic substances were on the chromatograms and
were then eluted. We now have about 60 fractions, seven of which are

in a relatively high state of purity and give the Zimmerman test for
ketosteroids

,

Significance : It is planned to isolate and characterize in succession
the ketonic, non-ketonic, acidic, and relatively non-polar lipides in
the stool sample. The steroid composition of stool from normal men is
a basic piece of information needed for further work on the metabolism
of steroids in man.
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Analysis of NIH Program Activities

Budget Data
J

Honors, Avjards and Publications Sheet

10. NIAMD-'^3

SERIAL NO.

12. BUDGET ACTIVITY;

RESEARCH /T7

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS

PROJECT IN EITHER 1955 or 1956s

Section on Fractionation and Isolation, Laboratory of Biocheinistry

and Nutrition, NIAMD - for extraction and concentration of extracts,

Ik. NO PAR/iLLEL R^ISEARCH IN THE PUBLIC HEALTH SERVICE.

16. NO PUBLICi.TIONS DURING CALENa.R YEAR 1955.

17. NO HONORS OR iAARDS TO PERSCMMEL R^DITTOG TO THIS PROJECT DURING

CALENDAR YEAR 1955.





Analysis of NIH Program Activities

Project Description Sheet

1. NIAMD
;

2. Chemistry
INSTITUTE L.lBORATORY

3. Steroid U, 5. MTAMD.-f:);

SECTION LOCATION SERIaL'NO.

6. Infrared Spectra of Adrenocortical Hormones.
PROJECT TITLE

7. Alma L. Hayden
PRINCIPAL INVESTIGATOR

8. Erich Heftmann
OTHEl IW/ESTIGATORS

9. PROJECT DESCRIPTION

Methods Employed ; The infrared spectra of six adrenocortical hormones
were determined in potassiiun bromide disks, using the Perkin-Elmer
double-beam infrared spectrometer.

Significance to NIAMD Research : It is now possible to identify as

little as 300 micrograms of material in the solid state. The poor
solubility of adrenocortical steroids in infrared transparent solvents
has made' it impossible to obtain solution spectra of the unesterified
hormones. The method is of great value in the identification of small
quantities of adrenocortical hormones isolated from natural sources.
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Analysis of KIH Program Activities

Budget Data, Honors, Awards and Publications Sheet

10. NIiLl^JD-5it

SERIAL NO.

12. BUDGET ACTIVITY:

R/ISEMCH JTJ

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC R-E.^LTH SERVICE, OR OTHER
ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS
PROJECT V\ EITHER 19^5 or 19^6:

H, K. Miller, National Institute of Arthritis and Metabolic Diseases,
Laboratory of Chemistry - infrared analyses and design of die and

disk holder

.

Instrument Section, National Institutes of Health - construction of

equipment.

lU. NO PM.J,LEL RESEiiRCH IIJ THE PUBLIC HEi^LTH SERVICE.

16. LIST PUBLICATIONS CTHER Tffi.N ABSTR;xCTS FROM THIS ffiOJECT DURING
CALENDAR YE.;R 1955:

"Partition Chromatography of Steroids," by Erich Heftmann, Chem.
Reviews, 55, 679 (1955).

"Infrared Spectra of Adrenocortical Hormones in Potassium Bromide
Disks," by Alma L. Hayden, Anal. Chem., 2J, lU86 (1955).

17. NO HONORS OR AWi^^DS TO PERSONNEL REL^iTING TO THIS PROJECT DURING
CALEND/iR YEAR 1955.





Analysis of NIH Program Activities

Project Description Sheet

1. NIAMD
INSTITUTE

3 , Steroid
SECTION

2. Chemi stry

k.

LABORATORY

LOCATION
^ ^

NIAMD-55

SERIAL NO.

The Structure of the Aglycone of Stevioside,
PROJECT TITLE

Fred Polder and Erich Mosettig
PRINCIPAL INVESTIGATORS

William R, Nes
OTHER INVESTIGATORS

PROJECT DESCRIPTION : This is a continuation of the project given under

the same heading in the report of tecember 195U.

Objective ; To determine the fine structure of the aglycone

.

Methods Employed ; In regard to the structure of "steviol" and

"isosteviol" there remain to be^ definitely established the positional
and steric location of the carboxylic group and methyl groups, respec-

tively, and the steric junctiire of the four hydroaromatic rings. Ap-

propriate chemical reactions as well as physical measurements are

being employed for establishing these finer structural points

.

Significance ; The steviol-isosteviol structure has become of very acute

interest since it could be tied up with the garrya alkaloids and more

recently, also with cafestol (extracted from coffee beans).

On account of the high sweetening; power of the parent glycoside

stevioside interest wa.s expressed by some industrial concerns, and long-

ra.nge toxicity studies appeared desirable. The major objection to pursu-

ing these practical problems is the rarity of the source -material, which
apparently can be secured only in Paraguay.
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Analysis of NIH Program Activities

Budget Data, Honors, Awards and Publica.tions Sheet

10. MTAMD^^c:
SERIAL "NO.

12. BUDGET ACTIVITY:

RESEARCH [Tf

13. NO COOPERATING UNIT.

lU. NO PARALLEL RESEARCH IN THE PUBLIC HEALTH SERVICE.

16. LIST PUBLICATIONS CTffiR THhN ABSTRACTS FROM THIS PROJECT DURING
Calendar ye/\r 1955:

"Stevioside. II. The Structure of the Aglucon," by Erich Mosettig
and William R. Nes, J. Org. Chem., 20, 88il (19^5).

17. NO HONORS OR AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEJiH 19^5.





Analysis of NIH Program Activities

Project Description Sheet

1. NIAJVjD 2. Chemistry
INSTITUTE LiBORx.TORY

3. Steroid k. 5. NIAMD-56
SECTION LOCATION SERIAL NO.

6. Synthesis of Isomers of Cocaine.
PROJECT TITLE

7. Stephen P. Findlay
PRINCIPAL IWESTIG^TOR

8. NO OTHER ir:VESTIGATORS.

9. PROJECT DESCRIPTION ;

There are theoretically possible four isomers of cocaine, of

which only two are known. There is no way to predict the physio-
logical action of the missing forms. The synthesis of 2-

carbomethoxytropinone has been perfected. This substance is an
essential intermediate in the synthesis of the desired allococaine
and allopseudococaine . This work has involved a fundamental study
of the mechanism of conversion of pyrrols to a,5-alka,ne dioximes.
The latter are key substances for preparation of the a,5-al''ane

diamines, the end products of rnary physiological processes. The

dioximes also provide the only practical source of the dialdehydes
which are essential to the total synthesis of the cocaine isomers.
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Analysis of NIH Program Activities

Budget Data, Honors, Awards and Publications Sheet

10. NIAMD-^6
SERIAL no.

12. BUDGET ACTIVITY:

RESEARCH JTJ

13. IDENTIFY AMY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS

PROJECT IN EITHER 1955 or 1956:

. U. S. Bureau of Narcotics, Trea.sury Department.

lU. NO P/JI..LLEL RESSiiRCH IN THE PUBLIC HEALTH SERVICE.

16. NO PUBLICi.TIONS DURING C.^LEND..R YE^R 1955.

17. NO HONORS OR AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALENDAR YEiiR 1955.





Analysis of NIH Program Activities

Project Description Sheet

1. HIAf/lD 2. Chemistry
INSTITUTE LABORATORY OR BRANCH

3. Analgesics k. 3. MIAMD-^7
SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO.

6

.

Hydroxycodeine narcotics
PROJECT TITLE

7. Lyndon F. Small
PRINCIPAL INVESTIGATOR! S)

8. None ^^
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

By reaction of thebaine with methyl hypobromite followed by
sodium acetate and hydrolysis ^ a new series of hydroxycodeinone
derivatives has been obtained. These are isomeric with the known
powerful narcotics Eukodal and Numorphan. Structural investigation
and pharmacological evaluation are not yet complete.





Analysis of NIH Program Activities

Budget Data Sheet

10. NIAMn-57

SERIAL NO.

12i BUDGET ACTIVITY: Reseai-ch

13. IDEKi'J.FY ANY COOPFSATING UNITS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGAlCZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR

THIS PROJECT IN EIT^HER 1955 or 1956

Merck & Co,, Rahway, N. J., and Mallinckrodt Chemical Wks.,

St. Louis, MOo

li^. No parallel rei^earch in the Public Health Service.

16. No publications

.

17. No honors c::.i. c.vri:-ds.





Analysis of NIH PrograrL Activities

Project Description Sheet

1. NIAMD 2. CHEMISTRY
INSTITUTE LABORATORY OR BRANCH

3. Analgesics k. J,. NIAi4D-^8
SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO.

S . Antagonists to barbiturates
PROJECT TITLE

7. Lyndon F. Small
PRINCIPAL INVESTIGATOR (S)

T. D. Perrine
OTHER INVESTIGATORS

9- PROJECT DESCRIPTION

There is urgent need for an effective and safe agent against

accidental^ suicidal or idiosyncratic barbiturate poisoning. Some

recent v/ork suggests that derivatives of glutarimide, remotely
resembling barbiturates in structure, may be effective. A series

of glutarimide derivatives and allied compounds has been prepared
for testing in this field, no results of tests yet available.





Analysis of NIH Program Activities

Budget Data Sheet

SERIAL NO.

12. BUDGET ACTIVITY: Research

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR
THIS PROJECT IN EITHER 1^55 or 1956: IF COOPERATING UNIT IS WITHIN
NTH INDICATE SERIAL NO(S)(lTEM 10)

Phariuacological testing by Dr. Franklin Snyder, Harvard
Medical School and Boston Lying-in Hospital.

Lilly Research Laboratories has supplied some spirobarbituric
acid compounds for this project.

Ik. No parallel research in the Public Health Service.

16! No publications.

17. No honors and avrards.





Analysis of NIH Program Activities

Project Description Sheet

NIAMD 2. Chemistry
INSTITUTE LABORATORY OR BRANCH

3. Analgesics k. 5- NIAMD-g9
SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO.

6. Reduction products from thebaine
PROJECT TITLE

7. Lyndon F- Small
PRINCIPAL INVESTIGATOR(S)

8

.

None
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Minor by-products foriued in the reduction of thebaine, impor-
tant for an understanding of reduction mechanism, have never been
adequately investigated. Residues from reduction of 19O lb. of

thebaine were worked up for this purpose. After removal of

hitherto-known constituents, about I'fo of the new alkaloid neopine
methyl ether was isolated and its structure proved. This demon-
strates that the reduction proceeds, in part at least, in an
entirely unsuspected manner. Project completed.





Analysis of NIH Prograiu Activities

Budget Data Sheet

SERIAL NO.

12. BUDGET ACTIVITY: Research

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE,

OR ANY OTHER ORGANIZATIONS . PROVIDING FUNDS . FACILITIES , OR

PERSONNEL FOR THIS PROJTECT IN EITHER 1^55 or ly56.

Reduction residues were furnished by Merck 3c Co.,

Rahway, N. J.

Ik. No parallel research in the Public Health Service.

if; LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT
DURING CALENDAR YEAR 1955:

The Reduction of TheDaine. Neopine Methyl Ether.

Lyndon F. Small
Journal of Organic Chemistry, 20, 953-958 (1955)-





Analysis of NTH Program Activities

Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases

2. Laboratorj^ of Chemistry 3. Section on Analgesics

U. 5. SERIAL NO. NIAMD-60

6. Synthesis of Dihydrothebaine Degradation Products.

7. Lewis J. Sargent 8. None

9. PROJECT DESCRIPTION ;

OBJECTIVES

;

To elucidate the structure of the analgesic drug - metopon.

METHODS ;

Metopon was degraded to a tetrahydronaphthalene derivative
in which the only uncertainty of structure is the location of

the methyl group which constitutes the unioue featiure of

metopon. Because of steric difficulties inherent in the syn-
thesis of such a highly substitii.ted tetrahydronaphthalene
system^ several logical approaches have failed. An eoually
valid proof wi.ll be found in the synthesis of the correspond-
ing diallcyl amino-octahydrophenantlirene system. Several of

these types have been prepared and tested for analgesic
activity^ which was of such IoxiT order as not to offer any
promise of practical value.





Analysis of NIH Program Activities

10. SERIAL NO. WTAMT^-An

12, BUDGET ACTIVITY: Research

13. Mo report.

111. No parallel research in the Public Health Service.

16. No publications

17. No honors or awards.





Analysis of NIH Program Activities

Project Description Sheet

1. b'ationai Institute of Arthritis and Metabolic Diseases

2. Laboratory of Cheraistry 3. Section on Analgesics

[t. 5. SERIAL NO. MlAilD-61

6. PROJECT TITLE: Synthesis of New Compounds which may have

Analgesic Effect.

7. Theodore D. Perrine 8. None

9. mOJECT_ DESCRIPTION:

OBJECTI^^.5 ;

The synthesis of new chemical types or modification of

compoiinds with known analgesic action tn obtain new and improved

drugs for relief of pain and to augment data on relation of

structure to activity.

METHODS AW RESULTS ;

1. ^'ork has continued on the attempt to enlar.^^e the nitro-

gen ring in dihydrocodeine. This synthesis appears now to be

successful but must be repeated on a larger scale for confi-rina-

tion and testing of activity. This work Was greatly facilitated

by a gift of lO-nydroxydihydrocodeine from i'lallinckrodt Chemical

"orkSj obviating the preparation of this starting material.

2. Tne pyridine-CrOo oxidation of acetyldihydrocodeine to

r'-formylnordihydrocodeine was accomplished.

3. i'ork on compounds containing a quaternary carbon nas

continuedj being directed particularly toi^rard the preparation

of U-phenylquinuclidine . U-Vinyl-U-phenylpiperidine has been

prepared and an effort will be made to cyclize this to the

quimiclidine

.

k. A new method of synthesis resulting in addition of

phenethyl-like substituents to the heterocyclic nitrogen of

meperidine resulted in the preparation of three new compounds

of this type; l4-carbethoxy-U-phenyl-l-(2-phenylethyl)-piper-

idinei l4-carbethoxy-U-phenyl-l-(2-phenyl-2-hydroxyethyl)-r:iper-

idinej and U-carbethoxy-l4-phenyl-l-(2-phenyl-2-acetoxyethyl)-
piperidine. The first two have about three times the anal.gesic



5. SERIAL MO. NIAMD-61

potency of meperidine. They are being tested for addiction
liability. Acetylation of the hydroxyl (third compound)
practically destroyed analgesic effectiveness.

^. Accompanying the synthetic work a significant amount
of time and effort has gone into improvement in technical
procedure and devices to that end (see award citation under
item 17).



10. SERIAL NO. NIAMD-61

12. BUDGET ACTIVITY: Research

13. Complementary to pharmacological investigation in this section,
Serial No. NIAMD-66

lii . None

16. Perrine^ T. D. "Needle-valve stopcock". Analyt. Chera. In press.

Perrine, T. D. and Eddy, N. B. "Preparation and Analgesic
Activity of ii-carbethoxy-i;-phenyl-l-(2-phenylethyl)-piperidine and
related compound". J. Org, Ghem. In press.

Perrine, T. D. and Sraall, L. F., "Oxidation of acetyldihydro-
codeine". J. Org. Chera, In press.

17. Ti'ion an "Awards" citation for invention of a stopcock with needle
valve control.





Analysis of NIH Program Activi.ties

Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases

2. Laboratory of Chemistry 3* Section on Analgesics

h. 5. SERIAL NO. NIAMD-62

6. PROJECT TITLE "Synthesis of Structures Related to Morphine".

7. James G. Murphy 8. None

9. PRQJF,CT DESCRIPTION ;

O.BJE,CTI^/ES ;

^. Synthesis of amino-octahydrophenanthrenes. As part of
the program of sjiithesis of new and improved drugs for the relief
of pain and of compounds designed to help correlate structure and
activity^ this work is a continuation of the investigation of the
ring system cis-as-octahydrophenanthrene I. This structure repli-
cates the hydrogenated phenanthrene system of morphine both in
regard to the disposition of the aromatic nucleus and the mode of
fusion of the two alicyclic rings.

METHODS AI^D RESULTS;

cis-lj2j3jiUjUailOa-Hexahydro-10-dimethylaminoraethyl-9(lOH)-
phenanthronej IIj cis-l5 2;i B^iipUa^J^lOjlOa-octahydro-lO-dimethyl-
ariiinomethyl-9-phenanthrol;, III^ and cis-l;,2,3jUjl4a59jlOjlOa-octa-

hjrdro-9-acetoxy-lO-dimethylaminomethylphenanthrene, IV^ of this
series have been previously reported.

0.., --CH2NMe2

// ^L.--/' \
'•

.

•' \ /
\ /

/ A
' v.-u \

/ \
/

i

a-

II (NIH #7258)

OH.. .-ru^o 0-.-£0CH3 ^H^NMe^
--CH2NMe2

\ /

III (CTH #7262) I\^ (NIH #7265)



NIAMD-62
SERIAL NO.

The principal product from the lithium aluminum hydride
reduction of II is III. It has now been found that the epimeric
alcohol is also produced in this reduction but in minor yield.
Accordingly, III is given the alpha designation. The jd-epimer,

Vj is produced in high yield by the buffered platinum reduction
of II.

.'/
// >

\
.

/

V (MIH 7f73l6) VI (NIH -^^7329)

Both alpha and beta phenantlirols (III and V), on treat-
ment xfith concentrated hydrochloric acid at room temperature,
undergo dehydration in high yield to cis-1,2, BjUiUajlOa-hexa-
hydro-lO-dimethylaminomethylphenanthrene, VI.

Cataljrtic reduction of VI gave cis-1,2, 3jUjUa,95l05lOa-oct£
hydro-10-dimethyla.minoraethylphenanthrene, VII

.

' /

/
../ \

VII

It was observed tliat the d-10-camphorsulfonate salt of II
had unusual lipid solubility. A sample of this was therefore
prepared for screening {VTA #73 30).

The series has sho^fTn low to moderate analgesic activity.
Of the grouD, II diovrs the highest activity (27 rag. /kg. subcut.,
mice). ..:.i _^ ^ .

1" ,^ '., '^ L
'

oral EE|-Q of 59 mg./kg. (mice) equals meperidine in this respect.



10. SERIAL MO, NIAMD-62

12. SUDGET ACTIVITY: Research

13. Complerrientary to pharmacological investigations in this section,
Serial No. NIAMD-66

ill . None

16. May, E. I,, and Murphy, J. G. "Structures Related to Morphine.
ITI. Synthesis of an A.nalog of N-methylmorohinan" ^ J. Org.

Chem., ^, 257-263, 1955.

May, E. L. and Murphy, J. G. "Structures Related to Morphine.
IV. m-Substituted Phenylcyclohexane Derivatives"^ J. Org. Chem.

20, 1197-1201, 1955.

17. None





Analysis of I\TTH Program Activities

Project Description Sheet

1, National Institute of Arthritis and Metabolic Diseases

2. Laboratorj'- of Chemistry 3. Section on Analgesics

k. 5. SERIAL NO. NIAMD-63

6. PROJECT TITLE: Synthesis of structiires related to morphine.

7. Everette L. May 8, James G. Murphy

9, PROJECT DESCRIPTION ;

OBJECTI^/ES ;

Synthesis of new and improved djpugs for the relief of

pain and of compounds designated to help correlate structure
with activity and deleterious side effects.

METHODS AND RESULTS;

k. Synthesis of derivatives of 2^ 5- ( dimethyl )-6,7-benz-
morphan. The report for 19Sk described parent compound Ij

wluch was half as active analgesically as meperidine and less
toxic. Nitration of I followed by reduction and diazotization
converted I in low yields into two isomeric hydroxybenzmorphans,
One of these isomers was at least twice as active an analgesic
as I and was believed, therefore, to be the m-hydroxy compound
(ll). Further study of analgesic and toxic effects as well as
proof of structure of II, are awaiting its total synthesis, now
underway.

/^-,i-2NCH3

/,' h 9.
,

^c«2

^ - ^. --CH,

\

NCH3

pH2

--eH2

CFlo

2
. -.-^ ' CH3 hcT' II

The synthesis of other analogs of I and II are in progress^
analogs which would place an adoitional methyl group at posi-
tion 9. Such an addition would put these compounds closer to
N-methylmorphinan and 3-hjrdroxy-N-methylmorphinan stereo-
cheraically.





10. SERIAL NO. NIAMD-.63

12. 'BOTGET ACTIVITY: Research

13. Complementary to Dharmacological investigations in this section^
Serial No. NIAMD-66

Ih . None

15. None

16. May, E. L. and Murphy, J. G. "Strvictures Related to Morphine.
III. Synthesis of an Analog of N-methylmorphinan" , J. Org. Cham.,
20, 257, 1955.

May, E. L. and Murphy, J. G. "Structures Related to Morphine.
TV.. m-Substituted Rienylcyclohexane Derivatives", J. Org. Chem.,
20, 1197, 1955.

17

.

None
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Analysis of NIH Program Activities

Project Description Sheet

National Institute of Arthritis and Metabolic Diseases

Laboratory of Chemistry 3* Section on Analgesics

$. SERIAL MO, NIAMD-6i|

PROJECT TITLE ; Synthesis of Structures Related to Morphine.

Everette L. May 8. None

PROJECT DESCRIFTIOM ;

OBJECTIVES ;

Synthesis of new and improved drugs for the relief of pain
and of compounds designed to help correlate structure with
activity and deleterious side effects. Also to develop and
improve chemical methods and techniaues principally from the
point of view of sj^nthesis.

METHODS Am RESULTS ;

1, Synthesis of azabicyclodecanes derived from 2-(ra-methoxy-
phenyl)-cyclohexanone. The synthesis of these compounds was
undertaken because the desired product (I) is a horaolog of a
highly active analgesic;, 5-(ni-hydrox3'phenyl)-2-methylmorphan (ll)^

(described in 195U report), a homolog which could be expected to

be of lower addiction liability. Hoxirever, the azabicyclo (U.3.1)
decane ring structure proved surprisingly labile so that the
yields accompanying the synthesis of (ill) were generally low.
The methoxy derivative (ill) is the least promising member of the
group. It was not tested for analgesic effect and, unfortunatelj^,
was not satisfactorily converted to I. Other intermediates and/or
derivatives of III had no analgesic effect.

HO

\
NCH

'""\.\0
'•

/

CH^O
III



NIAMD-6It

SERIAL NO.

2. Synthesis of W-(2-phenylethyl) analogs of active
analgesic agents. This involved BrCN N-demethylation of the ,

active II above and its deoxy analog (l/8 as active) followed
by substitution of -CH2CH2R1 on the nitrogen. This was done
in a 2-stage conversion involving Schotten-Baumann N-phenyl-
acetylation and lithium aluminum hydride reduction of the
resultant amide to amine. This appears to be superior to the
normally-used^ direct alkylation which gives hard-to-separate
mixtures and inferior yields. Contrary to experience in the
morphine, morphinan and meperidine series where activity was
increased 5- to 10-fold^ analgesic effectiveness was lowered
in our series by replacement of methyl by phenylethyl on the
nitrogen. This work wi.ll be extended to the benzmorphan
series,

3. S7/nthesis of ethyl-2j2-diphenyl-U-raorpholinobutyrate.
Synthesis of this compound was undertaken at the request of
the World Health Organization because the product had appeared
on the market and no information was available on its addiction
liability. It was tested for analgesic activity (one third
that of methadone) and for addiction liability at Lexington.



10. SERIAL NO] NIAMD-6U

12. SUBSET ACTIVITY s Research

13. Complementary to pharmacological investigations in this section^
Serial No. NIAm-66

lU. None

16. May, E. L. "Structures Related to Morphine. V. Azabicyclo-
decanes derived from 2-(m-methoxyphenyl)cyclohexanone".
J. Org. Cham. In press.

17. By invitation;, "Analgesic activity of structures related to

racemorohan"^ report to the Committee on Drug Addiction and
NarcoticSj National Research Council^ l6th meetings Sect. 30-
Oct. 1, 19?5.

By invitation^ "Recent developments in the field of analgesia"^
Department of Pharmacolog?/, George I'v'ashington University Medical
School, Feb. 1955.
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Project Description Sheet

National Institute of Arthritis and Metabolic Diseases

Laboratory of Chemistry 3. Section on Analgesics

5. Serial No. NIAMD-65

PROJECT TITLE: Study of Analgesic Action in Humans with
Pathological Pain.

Nathan B. Eddy 8. Joseph Cochin

PROJECT DESCRIPTION;

OBJECTIVES:

a) Evaluation of new analgesic agents in patients with
persistent pain.

b) To determine whether or not development of tolerance
and physical dependence as the result of prolonged analgesic
medication can be held in abeyance by the simultaneous
administration of a narcotic antagonist.

METHODS AND RESULTS;

a) By the daible blind technique and the administration to

the same patient of one or more rounds of a quintet of agents^

which is made up of two doses of a standard analgesic, a

placebo, and two doses of the new agent, we have been colla-

borating in the evaluation of dl-]4iiU-diphenyl-6-piperidine-3-

heptadone (piperidyl methadone77 It appears to have approxi-
mately one half of the analgesic effectiveness of morphinej
that is, its effective dose is twice that of the optimal dose
of morphine, but in our experience its use has been attended
by the appearance of no side effects.

Twenty tvro patients have been made available to us by
clinical sections of the National Cancer Institute.

I'-e liave been able so far, at their request, to use members
of the regular nursing staff as observers for the collection
of data. This has not always been satisfactory and any increase
in the number of patients available for study would make the

services of a full-time nurse observer essential.
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Serial No. nIAMD-65

b) This part of the project has not yet begun because no
patients have been available. It is iaecoming increasingly
important (see below) to get this project under way and a

request has been made for the assignment of h beds in the
-Clinical Center to this purpose, patients to be admitted
specifically for this study and cared for jointly by our-
selves and the Metabolic Division of the Cancer Institute,

One of us (N, B. E.) has elaborated a completely detailed
project outline for the study under (b), which has been very
highly commended by Statistical Division. As the result of
conferences here and abroad this protocol has been accepted
and will be followed in joint investigation of the problem at

Montefiore Hospital in New York, Eppendorfer Krankenhaus in
Hamburg, Germany and at the Psychiatric Clinic in Berlin,
Germany, .'as wfell as our Clinical Center. The data from all
of these institutions is to be pooled and analr/zed together.
Hence the emphasis on the desirability of getting the
project going here parallel to its pursuit at the other
centers.

The clinical staff are to an increasing extent consulting
us on problems of pain relief and management of patients who
seem to be already tolerant to narcotic drugs.



10. SERIAL NO. MIAI-'lD-6'^

12. DUDGET ACTIVITY; Research

13. Dr. Cochin collaborated with Julius Axelrod (NIMH) on "Studies

on Ololuiqui, a narcotic seed of the Aztecs"! Serial No.

and "Studies on the Biochemical Factors Involved in the Develop-

ment of Tolerance to Narcotic Drugs and the Action of Narcotic
Drug Antagonists", Serial No. , and with Dr. Conan
Kornetsky (NIMH) on "The Effects of Clinical and Experimental
Pain on Electrical Skin Resistance", Serial No. _.

lU.

16. None

17. None
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Project Description Sheet

1. Fational Institute of Arthritis and Metabolic Diseases

2. Laboratory of Chemistry 3- Section on Analgesics

h. 5. Serial ^^O'MIkW-SS

6. PROJECT TITLE; Chemical Structure and Analgesic Action.

7. Nathan B. Eddy ' 8. None

9. PROJECT DESCRIPTIOM ;

OBJECTIVES:

A long range program to ascertain the relation of chemical
structure to analgesic^ toxic and addictive properties and the
inter-relationship of these tliree properties. The practical
application of this work is adequate drug relief of pain with
greater safety.

^lETHODS Am RESULTS:

By our hot plate method a large niunber of compounds have
been screened for analgesic activity aid wherever significant
activity was detected a statistically'" evaluated ED^q was
determined, employing the as5a3'" procedure previously described.
Many of these compounds have been made in this laboratory (see
reports of chemical projects), many have come from various
industrial laboratories, compounds newly developed or which
fitted into the general program of chemical structure and
analgesic action. Also during the year we have screened a
large number of compounds (more than 100) for the Chemical-
Biological Coordination Center.

The outstanding development in this field is the demons-
tration here and elsewhere that the substitution of a phenyl-
ethyl or closely related structure for methyl on the
heterocyclic nitrogen of most types of analgesic compounds
enhances analgesic effectiveness with a variable effect on
toxicity and addiction liability.

As temporary consultant to the V'orld Health Organization,
collaborating lArith a representative of the Narcotics Division
of the United Nations and the Chief of the Section on Drugs
Liable to Produce Addiction of \hEO, two in the series of
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reports for the United Nations Commission on Narcotic Drugs
have been prepared. The general title is Synthetic
Substances vrith Morphine-like Effect. The completed sections
have to do with chemical structure and analgesic action and
"the relation of analgesic action to addiction liability.
These reoorts will be published in the Bulletin of the World
Health Organization. They are intended as authoritative
reference documents for the control authorities in the field
of narcotics for the Commission and the member states of

United Nations.
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12 a ©UDGEf? AGTiyiZI;_..Eese.arch

IB through 1!J = no report

16. Mdj, Nathan B, "The Phenomena of Tolerance", in the Syraposium

"Origins of Resistance to Toxic Agents", Academic Press, Few

York, 1955, pp. 233-?Ul.

Eddj?-, Nathan B. "Addiction Liability: Tests and Results",

read, Syraposium on Analgesics, American Therapeutic Society,

Atlantic City, June 3, 1955. J. Araer. Geriatric Society.

In press.

Eddy, Nathan B. "The Search for new Analgesics", in Symposium
on "Pain and its Relief". J. Chronic Diseases. In press,

Braenden, 0. J., Eddy, Nathan B. and Halbach, H. "Synthetic
Substances mth Morphine-like Effect. Relationship between
Chemical Structure and Analgesic Action". Bull. VHd. Hlth Org.^

FGl--. 13, •pp.9 37-998. 1955.

Eddy, Nathan B., Halbach, H. and Braenden, 0. J., "Synthetic

Substances mth Morphine-like Effect. Relationship between
Analgesic Action and Addiction Liability/'*] , with a discussion of

the chemical structure of addiction producing substances I', Bull.

Wld. Hlth Org. In press.

Perrine, T. D., and Eddy, N. B. "Preparation and Analgesic
Activi.ty of U-carbethoxy-U-phenyl-l- (2-phenylethyl)-piperidine
and related compound". J. Org. Chera. In press.

17, Elected to l-'ashington Academjr of Sciences.

Member, Expert Committee on Drugs Liable to l"\roduce Addiction,

World Health Organization, Sixth Session, Geneva, Si:.Titzerland,

Oct. 2U-29, 19??.

Temporary consultant, ^ orld Health Organization, Januar}/ 19'^-.

November 19?^.

Technical adviser, United Nations Commission on Narcotic Drugs,

Tenth Session, April 1955.





Analysis of NIH Program Activities

1. MIAMD 2. Laboratory of Physical Biology,
INSTITOTE

'

LABORATORY OR BRANCH

3. Physiology h. ,5. NIAm-67_____
LOCATION (IF OTHER THAN BETHiiSDA; SERIAL NO.

6. Effects of hypoxia on physiologic mechanisms

PROJECT TITLE

7. Paul D. Altland
PRINCIPAL INVESTIGATOR(

S

)

8. Edmn C, Thompson, Milton Parker, Edra Devlin

OTI-ER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives: Subproject a. The fundamental mechanisms which influence
'

altitude tolerance are unK.nown. Studies have been con-

ducted to evaluate the effect of obesity on survival of

rats to various simulated altitudes. Recent evidence in-

dicates that jet pilot deaths have been due in part to fat

emboli. Preliminary experiments have been conducted to

study fat emboli production in rats compressed to 7.8

atmospheres followed by varying rates of decompression.

Subproject b. Experianents have been conducted to determine

the effect of repeated exposure of dogs to a simulated

altitude of 25,000 feet on their susceptibility to experi-

mental bacterial endocarditis. A method for production of

experimental bacterial endocarditis in dogs with aortic

• insufficiency has been developed.

Subproject c. The mechanism of action of the stimuli for

erythropoie^is is unknown. Fundamental studies on the

longevity of the erythrocyte of various species have been

conducted, and the effects of cobalt and liver injections

on blood formation in turtles have been determined.

Methods Employed ; Repeated exposure to simulated altitudes have been

conducted in 2 decompression chambers. Physiologic,

cytologic, and radiobiologic methods have been used.
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9. PROJECT DESCRIPTION - CONTINUED

Major Findings ; Repeated exposure of obese rats to simulated alti-
tudes of 18,000 or 25,000 feet resulted in death' 'of

more than one-half of the animals within 6 months.
Rats on normal diet showed increased mortality only

- • -. at 25,000 feet,.

The susceptibility of dogs to experimental bacterial
endocarditis was found to be moderately increased by
repeated exposure to simulated altitudes of 25,000
feet. The susceptibility of dogs to acute and subacute
experimental endocarditis was found to be greatly in-
creased by production of aortic insufficiency by perfo-

. rating aortic leaflets with a punch introduced through
an incision in the ascending aorta.

By use of glycine-2-C-^^ it has been found that the
longevity of the turtle (reptile) erythrocyte exceeds
500 days, and that the toad (amphibian) exceeds 270
days. These findings support the hypothesis that
erythrocyte longevity of poikilo therms may be corre-
lated with species longevity. Cobalt used in varying
dosages failed to stimulate erythropoiesis in turtles;
this contradicts the current concept prevalent in
medical literature that cobalt acts as an erythro-
poietic stimulus in all vertebrate animals.

Significance to MAMD Research ; Contributes facts concerning the
importance of fat in survival of

. aniTTials exposed to reduced oxygen tensions. Provides
data on the reaction of dogs to severe hypoxic stress
and supplies a method for production and study of
cardiovascular diseases in dogs. Gives data on factors
involved in blood formation and erjrthrocyte longevity
in an area of comparative physiology previously unstudied.

Proposed course of project ; Studies on mechanism involved in altitude
tolerance. Experiments will

be conducted on the effect of exposure of obese rats
to a simulated altitude of 18,000 feet \d.th emphasis on
survival and pathology; study of the influence of age,

convulsions, time of decompression and strain dif-
ferences upon the production of fat embolism; study of
influence of hypoxia on the physiology- of reproduction
in the male dog. In addition, physiologic studies on
the hypoxic tolerance of animals with cardiovascular
defects (aortic ins^officiency) will be initiated, and
experiments on bacterial endocarditis in dogs will be
continued. Experiments on erythrocyte longevity in
poikilotherms will be continued.

I
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NIAMD-67
SERIAL MO.

12. BUDGET?- ACTIVITY: RESEARCH

iDENTlf'Y ADJY COCPEfeATING UNITS OF THE PUBLIC HEALTH SERVICE, OK

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR

THIS PROJECT IN EITHER 1955 or 1956:

Studies with obese animals and the relation of coirpression-decompres-

sion to production of fat emboli are being condacted with cooperation

of Dr. Olaf Mickelsen of Section of 3iochemistry and Physiology of

Nutrition, NIAMD, and Dr. Webb Haymaker, of Department of Pathology,

Armed Forces Institute of Pathology.

Studies with dogs with aortic insufficiency and endocarditis are

being conducted with Dr. Joseph Roshe^ Surgery Branch, National

Heart Institute and Dr. Benjamin Hignr.an, Section on Histochemistry

and Pathology, NIAMD.

Studies on longevity of erythrocytes are being conducted with

cooperation of Dr. Kirkland Brace of General Radiobiology Section,

National Cancer Institute.

IF THIS PROJECT RESEMBLES, COMPLEMEIWS , OR PARALLELS RESEARCH DONE

ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF

PERSO^INEL, FACILITIES OF FUNDS), IDEi^lTIFY SUCH RESEARCH:

No parallel research in PHS,

LIST PUBLICATIONS OTliER THAlJ ABSTRACTS FROM THIS PROJECT DURING

CALEI-TOAR YEAR 1955:

Altland, Paul D. and M. Parker. Effects of hypoxia upon the box

turtle. Am. J. Physiol., 180: (2) U21-U27, 1955.

Highman, B. and P. D. Altland. Effect of altitude and cobalt

polycythemia, hypoxia and cortisone on susceptibility of rats to

endocarditis. Circulation Research, 3: (h) 351-356, 1955.

Brace, K. and P. D. Altland. Red cell survival in the turtle.

Am. J. Physiol., 183: (D 91-9U, 1955.

Highman, B., J. Roshe and P. D. Altland. Production of endocarditis

with Staphylococcus aureus and Streptococcus mitis in dogs with

aortic insufficiency. Accepted for publication by Circulation

Research.
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PAM)-67
SERIAL NO.

17. LIST HONORS AMD AWARDS TO PERSOMEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

None

.

1



Analysis of NIH Program Activities

NIAtffi) 2. Laboratory of Physical Biology
INSTITUTE

Physiology U. J. NIAMD-68
SECTION LOCATION (IF OTHER THAN BETKESDAj SERIAL NO.

The effect of roentgen radiation on tissue growth and differentiation

PROJECT TITLE

Helen D. Park
PRINCIPAL INVESTIGATOR(S)

OTHER 1 1\R'ESTI GATORS

PROJECT DESCRIPTION

Objectives: To study patterns of growth and differentiation in simple

tissues after various doses of roentgen radiation.

Methods Employed ; %-dra , a fresh water coelenterate, has been used in

these studies becaase of its ability to regenerate

(differentiate) lost parts and because during asexual

reproduction growth phases can be relatively easily

separated from differentiative phases of development.

Major Findings ; (1) That hydras exposed to 15,000 r + 15,000 r of

X-rays l-2li hours later are much less sensitive to
' the first exposure, using viability as the criterion

of effect. The decrease in sensitivity varies directly

with the interval between exposures. The effect produced

by 15,000 r + 15,000 r 2U hours later is approximately

one-tenth that produced by a single exposure to 30,000

r, (2) that short exposures to low doses of X-rays did

not stimulate growth (by budding) ox hydras.

Significance to NIAMD Research ; A relatively simple, asexually re-

producing organism can be desensi-

tized to a growth - inhibiting dose of X-rays by a

previous exposure to a low dose of the radiation.

Proposed course of project ; (1) To study the effects of long exposures

to low doses of ionizing radiations on

respiration and growth of hydras. (2) To assist in other

work of the unit on insect respiration in relation to

diabetes.
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NI^MD-68
SERIAL NO,

12. BUDGET ACTIVITY: RESEARCH

13. IDENTIFY Ai\rY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSOfflyfEL FOR
THIS PROJECT IN EITHER 19$5 or 1956.

No cooperating units.

W. IF THIS PROJECT RESEIffiLES, COflPLEMEOTS, OR PARALLELS RESEARCH DOiffi

ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT Ii^iTERCHANGE OF
PSRSOININSL, FACILITIES OR FUNDS), IDE^'TIFY SUCH RESEARCH.

No parallel research in PHS,

Ur, LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1955:

None

.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

None.

k
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1. NIAI^ID 2. Laboratory of Physical Biology

INSTITUTE LABORATORY OR BRANCH

3. Physiology h. 5. NIAm-69
SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO.

The circulatory response to injection of the sjmthetic plasma ex-

6. panders, dextran and polyvinylpyrrolidone.
PROJECT TITLE .

7. Louise H. Marshall
PRINCIPAL INVESTIGATOR(S}

'

8. Charles H. Hanna
\ ^

\

OTHER INVESTIGATORS
~~~

[

9. PROJECT EESCRIPTION

Objectives: Preliminary to investigation of the effect of dextraii and

polyvinylpyrrolidone (PVP) on renal function in dogs, it

has been necessary to study the circulatory changes that

occur after their injection in both sensitive and non-

sensitive species. Arterial blood pressure was measured

continuously when the expanders were administered to dogs,

rabbits, hamsters, rats and guinea pigs. In addition, .

capillary circulation has been studied to elucidate the

changes occurring in permeability and flow that might

account for the arterial pressure responses in sensitive

species.-
^ '"

Methods Employed: Arterial blood pressures were measured vrith a

sensitive strain gage. Capillary permeability

was studied by means of the isolated hind leg perfusion

technique. In these experiments flow and weight variations

were measured while the amputated limb was perfused at con-

stant pressure with various, artificial,mixtures. In addi-

tion, capillary flow in the mesocecum and hind foot web of

the rat were followed by direct microscopic visualization

under conditions of constant teftiperature and moisture.

Major Findings ; A detailed study of the carotid blood pressure in the

guinea pig was made since none appears in the litera-

ture. In this species it was found that a smaller portion

of the cardiac cycle is regularly taken up by filling and

coronary circulation than is the case in other small mammals.
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9. PROJECT DESCRIPTION - CONTINUED

Major Findings (Continued);

In dogs injected with PVP and in rats with dextran it was
found that the arterial blood pressure immediately falls,
recovers partially, and then more slowly decreases to low
levels, when signs of edema and flushing may occur. In
non-sensitive species there is a rise in blood pressure or
no change, which is also the case if a previously sensitive
animal is given a second injection.

Isolated dog or rat limb perfusions showed striking changes
in flow and weight gain when the perfusion mixture contained
PVP or dextran respectively. Other species were relatively
unresponsive. Abrupt stoppage of the circulation in the
rat's web was noted after dextran injection, but not in the
mesocecum.

Significance to MAI-ID Research ; These studies will facilitate inter-
pretation of the effects of the plasma

expanders on renal function. Correlation with changes at
the cellular level contributes to an understanding of renal
and circulatory hemodynamics

«

Proposed coarse of project ; The exiect of PVP on circulation in the
dog's mesentery will be studied. Plans

are being made to undertake the study of renal function
during the stress of excretion of large amounts of the
synthetic colloids used as plasma expanders.

12. BUDGET ACTIVITY: RESEARCH

13. IDEi\!TIFY AMY COOPERATING UIvHTS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSOffi^IEL FOR THIS
PROJECT IN EITHER 19?5 or 1956.

No cooperating units.

Hu IF THIS PROJECT RESEMBLES, COilPLEIffiNTS, OR PARALLELS RESEARCH DONE
ELSHiJHERE IN THE PUBLIC HEALTH SERVICE (I-JITHOUT INTERCHANGE OF PER-
SOfflffiL, FACILITIES OR FUNDS), IDErJTIFY SUCH RESEARCH;

No parallel research in PHS.



- 3 -

NIAMD-69
SERIAL NO.

I<51 LIST PUBLICATIONS OTHER THM ABSTRACTS FROM TEES PROJECT DURING
CALEiTOAR YEAR 195^:

Hanna, C. H. and L, H. Marshall. Effect of sampling on erythrocyte,
dye and protein concentration of venous blood of dogs. Am. J.

Physiol., 182: 331-336, 1955.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

None.
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1. MMD 2. Laboratory of Physical Biology
INSTiriTE LABORATORY OR BRANCH

3. Physiology h. J-
NIAMD-70

SECTICN LOCATION (IF OTHER THAN BETHESEA) SERIAL NO.

6. Physics of gas diffusion into and throagh tissues
PROJECT TITLE

7. John B. Puck

PRINCIPAL INVSSTIGATORCS)
~

8. Margaret L. Keister
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives: Our objective is to learn as much as possible about the

physical factors which govern the passage of respiratory
gases through biological stractures, particularly in the gas

phase and in the region of phase change, where gases enter

and leave tissues. This involves the study of tissue

permeability, mechanism of diffusion, and respiratory re-

sponses to various gas concentration gradients.

Methods Employed: We have used insect material because it is amenable

to much more drastic experimental alteration than

that of any other air-breathing animal, and yet resembles

lung-breathing vertebrates in having a direct tissue-gas

exchange. Furthermore, in many instances respiration has

been simplified to pure diffusive transfer, which is thus

susceptible to precise analysis.

Major Findings ; (1) Fly larvae were found to die more quickly under

oxygenated water than aerated water, even though

their oxygen uptakes were much higher. The effect was

explained on relative gas interdiffusion rates plus flood-

ing of respiratory passages by tissjie fluids. (In press.)

(2) The first appearance of gas in the respiratory pas-

sages, which normally occurs just after molting but may

be induced prematurely by exposure to a critical low
ambient oxygen concentration, was explained by a combina-

tion of metabolic uptake of liquid through the respiratory

epithelium and relative interdiffusion rates of the gases

involved. (In press.)
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9. PROJECT DESCRIPTION - CCOTIWJed

Significance to igiAMD Research ; From the standpoint of basic know-
ledge our studies have contributed

to the understanding of gas-liquid phase exchange in
respiration. From the standpoint of practical human
physiology, our work may have some bearing on passage of
liquid across respiratory eoithelia as occurs (a) in the
normal clearing of the lung of fluid just after birth,
and (b) pathological transudation, as in pulmonary edema.

•
Proposed course of project : Future projects planned include

(a) investigation of failure of diapausing pupae to accumu-
late an oxygen debt, (b) diffusive O2 transport and tissue
PO2 in hypoxia. In addition, with an enlarged group it is
proposed to investigate the intermediary metabolism of
carbohydrate in insects in relation to diabetes". The line

--'- of reasoning is as follows: (a) insect muscle has an
intrinsic metabolic rate 10 times that of the most active
mammalian muscle, (b) insect flight ;ijiascle can be, instan-
taneously stimulated 100-fold or more' in metabolic rate,
(c) insect muscle in general uses the same metabolic fuels
and pathways as mammalian muscle, (d) insulin las been
reported to lower insect blood sugar. It therefore appears
possible that, in the first place, insects might be used in
a bioassay method for insulin (which is badly needed), and
in the second place, that a study of the metabolic utiliza-

-., tion of carbohydrate might yield clues to the diabetic
defect. It is proposed to carry on parallel biochemical
and respirometric studies, of glycogen flux and utilization
of various sugars under conditions of rest, flight and
insulin administration.

12. BUDGET ACTIVITY: RESEARCH

13^ IDEiMTIFY ANY CCOPERATIHG UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGAHZATICMS, PROVIDITQ t^JlvDS, FACILITIES, OR PE.^IS,QNNEL ^OR THIS
PROJECT I?T EITHER 1955 or 19^6.

No coooerating units.

^h. IF- THIS PROJECT RiSE^IBLES, ,GOMPLE!lEmS, OR PARALLELS RESEARCH DONE
ELSEl^^HERE IN THE PUBLIC HEALTH SERVICE (T/ITHOUT IMTERCHAWG^ CF
PERSOMEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH.

Mo parallel research in PHS.
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NIAMD..70

SERIAL ND.

I5T LIST PUBLICATIONS OTHER THAN ABSTfLACTS FROM THIS PROJECT DURING

CALENDAR YEAR 1955:

Buck, J. B, and M. L. Keister. Cyclic CO2 release in diapausing

Agapema pupae. Biol. Bull., 109: (1) lUll-163, Aug., 1955.

Buck, J. B. Some reflections on the control of bioluminescence.

The Luminescence of Biological Systems , pp. 323-332, publication
of AAAS, 1955.

Buck, J. and M. L. Keister, Obssrvations on the physiology of para-

sitized saturniid pupae, IN PRESS (Annals of Entomol. Soc. Am.).

Buck, J. B. and M. Lo Keister. Further studies on gas-filling in the

insect tracheal system. IN PRESS (j. Exptl, Biol.).

Buck, J. B. and M. Lo Keister. Diffusion phenomena in the tracheae

of Phormia larvae. IN PRESS (Physiol, Zool.).

17. LIST HONORS AIJD AV;A?.DS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALE^AR YEAR 195us

To J. B. Buck:

Elected to Council, Society of General Physiologists, 1955-5?.

Elected Vice-Presidsnt, Am. Soc, of Zoologists, 1955.
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1. NIAMD 2. Laboratory of Physical Biology
INSTITUTE--- LABORATORY OF BRANCH

3. Physiology U. 5. MIAMD-71
SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO.

6, Pulmonary ventilation
'

PROJECT TITLE-

7. Heinz Specht
PRINCIPAL INVESTIGATOR(S)

Howard F. Brubach
Loyal G. Goff
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

The studies in pulmonary ventilation at this Laboratory

have resulted from observations made in low and normal

density atmospheres. Studies in high density atmospheres

are now in progress as embodied in a subproject on the

physiology of underwater swimmers.

Objectives: The principal objective of the over-all project is to

explore new phenomena regarding breathing behavior -with

regard to their physiological significance. In order to

accomplish this various studies of physiology must be.

undertaken in order to accurately control the experimental
situation. Thus, in underwater swimmers it is hoped that

ultimately breath velocity patterns at various depths may
yield information that can be compared with our studies at

high altitude. As interim objectives the physiology of

finned underwater swimmers is being studied on contract to

the Office of Naval Research. This is the third year of

such support.

Methods Employed ; Subjects are studied tof dkygen consumption,.. CO

2

production, breath velocity patterns, and other

responses as necessary while sxd.mming or resting immersed

under accurately known conditions of temperature, water

speed, drag, etc. Since conditions under water are less

amenable to volumetric gas measurement than in the classical

metabolic studies in air it has been necessary to devise

special equipment for the various measurements. In addi-

tion, swimming facilities had to be set up for use in the
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9. PROJECT DESCRIPTION - CONTINUED

Methods Employed (Continued):

laboratory as an alternate to the use of the circulating
water channel of the David Taylor Model Basin which was
placed at our disposal for limited periods in the past.

Major Findings ; The average efficiency of underwater swimming in
this series did not exceed ^.1%. This was calcu-

lated on the basis of the differences between oxygen con-
sumption during the drag measurements when svrLmmer activity
was at a minimum and the oxygen consumption at known swim
rates, compared with the actual work accomplished as de-
termined by the drag data. At the highest swim rate
(1,0 knot) the average work accomplished was about 800 ft.-
Ib./min. This corresponds to light work in air. The
measurements of oxygen consumption, respiratory minute
volume and breath velocity, however, fall well within the
known ranges for heavy work in air. A marked influence of
breathing pattern and ventilation rates on canister
efficiency in the removal of CO2 was noted. Personnel who
have had extensive training in diving and underwater
STrfimming appear to maintain a high alveolar CO2 tension
during underwater exercise.

For long distance swimming a rate of 0.7 knots seems to be
optimum under the conditions of this series of tests. At
this rate swimming efficiency was maximum (5.1/0 as was
the coefficient of oxygen utilization (ii8 cc/liter of
ventilation) and the calculated oxygen consumption per
mile was lowest (approximately 70 1,).

Significance to NIAI'ID Research ; In order to extend the understanding
of both normal and abnormal respira-

tory gas exchange it has become necessary to explore the
significance of phenomena beyond those used classically for
measuring pulmonary function. Inasmuch as physical environ-
ment affects such phenomena the study of atmospheric
density effects on breathing will ultimately form a new
set of criteria for judging the level of normal or abnormal
behavior.

Proposed course of project ; The contract with ONE is entering the
last year. Because of the Navy's con-

tinuing interest in the practical aspects of these problems,
extension of the contract beyond the present period may be

found desirable. It is planned to obtain more comprehensive
data on breath velocities under different physical environ-

mental conditions. The studies of artificially mixed at-

mospheres will be continued using Freon 111; in lieu of

sulfur hexaflouride. Toxicological difficulties encountered
with the latter make it undesirable for this purpose.
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12. BUDGET ACTIVITY: RESEARCH

13. IDENTIFY ANY COOPERATING UMTS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FOTIDS, FACILITIES, OR PERSONNEL FOR

THIS PROJECT IN EITHER 1955 or 1956:

This project is being carried partly by funds from the Office of

Naval Research during 1955 and 1956,

nn IF THIS Project resembles, complements, or parallels research done

ELSEI^IHERE IN THE PUBLIC HEALTH SERVICE (WITHODT INTERCHANGE OF

PERSONlilEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH:

No parallel research in PHS.

W. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING

CALENDAR YEAR 1955:

Specht, H. Hydrodynamics and Propulsion of the Unaided Swimmer.

Report presented to the meeting of the Panel on Underwater Swimmers

and will appear in the National Academy of Sciences - National

Research Council publication NRC:CUW:0221 (SECRET).

Brubach, H. F. Desiccator cover remover and sleeve wrench, Sci.,

122: (3173) 761-762, Oct. 21, 1955.

it: list HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALENDAR YEAR 1955:

Brubach, Howard F. Incentive award ($200.00) for the development

of two instruments for the safe, efficient removal of desiccator

lids.
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NIAMD 2. Laboratory of Physical Biology
INSTITUTE LABORATORY OR BRAMCH-

3. Photobiology U. 5. NIAIO-72
SECTION Location (1P OTtttlk tham MTHEiJlJA) serial no.

Effects of radiant energy on the oxidative metabolism and chemosynthesis

6. in living cells
PROJECT. TITLE

7. Dr. R, A. Olson
PRINCIPAL INVESTIGATORCS)

~~~~~~

8. R. Crickard, E, Engel
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ; To study the specific effects of radiant energy on cellu-

lar oxidative metabolism and chemosynthesis utilizing

the ultraviolet, visible, and infrared regions of the

spectrum. To determine the role and identity of enzymes,

photosensitizers, and pigments in the photochemical and

other reactions involved. In addition, to identify the

intracellular morphological changes associated with such

metabolic effects in order to localize reactioh sites and

participating cell structures or inclusions.

Methods Employed ; Cell suspensions of unicellular organisms

(Chlorella, etc.) cultured aseptically under

various experimental conditions are irradiated in raono-

chroraator systems designed to provide homogeneous radi-

ation of all cells. Simultaneous measurements of oxygen

concentration and the rate of oxygen metabolism during

prescribed radiation and dark intervals under various

conditions of intensity, wavelength, dark adaptation sub-

strate availability, pigment density and specific enzyme

inhibitors are provided at 3-second intervals by a fast

electronic pen recording polorographic instrument developed

for this purpose. (See Brackett.) These measurements

when correlated with optical determinations in these cells

of the concomitant transient changes in energy absorbed,

selective absorption, quenching of fluorescence, and

luminescence due to back reaction provide quantum and

kinetic data leading to the identity and nature of the
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9. PROJECT DESCRIPTION - CONTINUED

Methods Employed (Continued):

photochemical and dark reactions involved. High resolu-
tion monochromatic photomicrography combined with histo-
chemical techniques provide morphological data concerning
the sites of action within the cell.

Major Findings ; Particular attention has been centered upon the
characteristic rate changes in oxygen metabolism

associated with the nonsteady state occurring in cell
suspensions follotjing the dark-light and light-dark
transitions. Quantitative recording of these rate changes
with a time resolution (3 seconds) unapproached by other
methods has revealed a number of related, unreported
effects which point toward the clarification of the
sequential role of various metabolic intermediates and
related changes in their respective reservoirs. Some of
these effects and their significance are described in the
following.

There occurs on the illumination of aerobic suspensions "an

immediate burst of oigrgen, reaching a maximum up to that
of the normal rate in 6-9 seconds, which appears super-
imposed on the time-course curve of the normal sustained
rate. Anaerobically dark adapted suspensions show, during
the resulting delay of continuous oxygen evolution, a
similar burst which is followed, after brief oxygen uptake,
by a smaller but more prolonged secondary burst. The O2
burst occurring after anaerobic dark adaptation is

dependent upon the immediately prior rate of dark oxida-
tive metabolism permitted by increasing the oxygen concen-
tration just before illumination (limited below 0.1^
oxygen) while the burst occurring after aerobic dark
adaptation is dependent upon the rate of respiration per-
mitted by the endogenous level of some photochemically
produced substrate. This suggests that the O2 burst
reaction is controlled by the reservoir of some inter-
mediate product of dark oxidative metabolism which after
long absence of carboxylation or the absence of oxygen is
depleted by side reactions associated with non-oxidative
endogenous energy transfer. Since the O2 burst effects
are unaffected by low CO2 concentrations (less than 0,S%)
which markedly depress the subsequent sustained rate, they
appear to be independent of carboxylation. Enhancement
of the CO 2 limited sustained rate of O2 evolution by
benzaldehyde (10"^ molar) without noticeable effect on
the O2 burst suggests a reaction with some native hydrogen
acceptor which becomes depleted in the absence of carboxy-
lation. An immediate O2 uptake or negative burst (oxidative

J
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NIAMD-72
SERIAL m.

9. PROJECT DESCRIPTION - CONTINUED

Major Findings (Continued)

:

metabolism) occurring aerobically just after the light-

dark transition also appears to be independent of

immediately previous carboxylation, in spite of such a

.1 dependency of the aerobic burst. This uptake corre-

sponds to the period following the light-dark transition

of no detectable CO 2 exchange and luminescence caused by
back-reaction reported in the literature. The inter-

dependence of the early dark oxidation and the secondary

burst effect seen under certain conditions which lead to

a merging of the two bursts suggests a delayed energy-

competing non-oxygen process as the cause separating the

two bursts. Merging of the two bursts would occur on

saturation of this pool. Evaluation of the full sig-

nificance of these effects is not feasible since further

data indicating the dependence of these effects upon

numerous other variables and upon other transients are

not yet available.

Significance to NIAI'ID Research } Unicellular organisms with special

metabolic adaptation for the utili-

zation of radiant energy in chemosynthesis carry cut to a

marked degree but by different pathways the same general

metabolic reactions which occur in the more specialized

cells of higher organisms. During the synthesis of pro-

teins, fats, oils, steroids and other cell components some

mechanism for CO 2 assimilation is now considered to be

operable in the normal metabolism of all cells. In cells

not adapted to utilize radiant energy the energy source for

this process is provided chemically via phosphate or other

energy transferring systems. Radiant energy thereby be-

comes a tool in photosynthetic organisms by which specific

metabolic pathways may be induced at will without changing

in any other way the physical or chemical environment of

the cell. Use of the appropriate wavelength and intensity

of radiation may provide considerable choice in the degree

of participation by known pigments in both synthesis and

oxidative reactions while the duration and intensity of

light allows for a kinetic study of the carboxylation-

decarboxylation equilibrium. Information in this direction

leads to a better understanding of the more subtle

metabolic pathways which characterize anomalies in physio-

logically diseased cells.
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9. PROJECT DESCRIPTION - CONTINUED

Proposed Course of Project ; Immediate emphasis on further study
of the effect on O2 transients of

physical factors (intensity, wavelength, temperature,
etc.) and physiological factors (O2 and CO2 concentra-
tion, glucose and other substrate concentrations, and
specific inhibitors). Determination of possible linkage
of transients with dark oxidative phosphorylation and
photo-phosphorylation via specific effects of phosphory-
lating decoupling agents. Determination of all these
factors on the behavior of other transients (CO2,

quenching of fluorescence, luminescence, etc.) and sub-
sequent correlation with O2 transients. Substitution of
cell particulate components (chloroplasts, etc.) for
intact cells in above studies in order to isolate specific
component reactions and to allow addition of various
phosphoric esters unable to penetrate the intact cell.
Continuation of cellular morphological studies and histo-
chemical techniques for the determination of cellular sites
of action.

12. BUDGET ACTIVITY: RESEARCH

13. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUl\iDS, FACILITIES, C'i PERSONNEL FOR
THIS PROJECT IN EITHER 1955 or 1956:

No cooperating units.

lU: IF THIS PROJECT RESEIfflLES, COMPLEI'lEIITS, OR PARALLELS RESEARCH DOIvlE

ELSEl\rHERE IN THE PUBLIC HEALTH SERVICE (l-JITHOUT INTERCHANGE OF
PERSONl^IEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH:

No parallel research in PHS.

is; LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1955:

Olson, R. A. Physiological action of auxin. Physiol. Rev., 35:

(1) 57-89, Jan., 1955.
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SERIAL NO

TF. LIST PUBLICATIONS OTHER THAxM ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 19 S^ (Continued):

Brackett, E. S., R. A. Olson and R. G. Crickard. Transients in O2
evolution by Chlorella during light and dark. I.

Olson, R. A., F. S. Brackett and R. G. Crickard, Transients in O2
evolution by Chlorella during light and dark. II.

(Above p^ers included by invitation in "Gatlinburg Photosynthesis
Conference 19SS" , edited by H. Gaffron, to be published in book
form after revision.

)

17. LIST HONORS AiT) AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

None,
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NIAMD 2. Laboratory of Physical Biology
INSTITUTE , LABORATORY CR BRaI^'CH

3. Photobioiogy 4. „„_ 5. NIAMD~73

SjiX^TION LOCAftON TlFoTHERltlAN BICTIiESDA) SliRIAL NC

Investigations of the action of radiant energy on biologically
6 . imporj^ajit compounds, vath emphasis on steroids.

PROJECT TITLE

Dr, Norman. E, Sharpies

s

PRINCIPAL IKVESTIGATORTsT'

^^ «_.jJanet^ S ,_ Munday
OTHER liWESflGATORS

9. PROJECT DESCRIPTION

Objectives; The objectives of this project are the establishment

of the structure of certain intermediates in the photo-
chauisti;;,- o^ steroids and to study thie kinetics and quantum

efficiences in the fon^Tation of alteration products.

Methods Einployed; Ultraviolet radiation is the tool employed to

eff-BCt the alterations in the materials and spectros-

copy in the ultraviolet and infrared to evaluate the changes

resulting.

fejor Findings ; The irradiation of ergo sterol vd.th X = 253 7A light

is found to yield as much as 70% tacliysterol and \b%

calciferol. In a particular arrangement develop^^/for:i.-''.t

irradiating substantial quantities of steroids the yield of

tachysterol as a function of ergosterol concentrations rises

rapidly to a maximum at an ergosterol concentration of
10 mg/liter, after ^^;hich it falls at a much slower rate.

Also, under these conditions the yields are independent of

the volume of the solution.

The new tools and techniques available for infrared

spectrometry, particularly the potassium bromide pellet tech-

nique, have greatly increased the versatility and usefulness

of infrared methods. The pellet technique is particularly

important for solid organic compounds, since it eliiBinates
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the interference of the bands of the mulling agent as well
as eliminating the dissolving of part of the sample by the
mulling medium. These techniques are particularly valuable
in stereid research, permitting investigation of. hydrogen
bonding in these molecules. A preliminary investigation
of such solid and solution spectra has been undertaken,
using vanillin as a model conpcund. This is a uniquely
useful conpound for this type of research, since it is
stable, low melting, soluble in water as v;ell as most
organic solvents, and contains a number of important
structural features.

The data obtained thus far on vanillin may be
divided into three groups: solid spectra (pellet, film)
"inert" solvents (CCl^, CS2, C^H^, etc.) and "reactive"
solvents (pyridine, ether, etc.). Of principal interest
are those bands due to free OH groups, bonded OH and the
carbonyl group. In the inert solvent group the free
OH bands are sharp and lie between 3520 and 3592 cm"-'-,

Viiiile the bands due to bonded OK are much less intense,
broader and lie between 3385 and 3496 cm"-'-. The "reactive"
solvent spectra show no evidence of free OK bands- while
the bonded OH bands lie between 3328 and 34^8 cm"^. The
spectra of the solids likewise show no bands due to free
OH, while maxima of the broad bands due to bonded OH
are in the vicinity of 3235 cm~-^.

The carbonyl bands are reasonably constant for
booh the inert and reactive solvents, ly'ing between I69I
and 1707 cm"! vdth one (cyclohexane) at 1718 cm-1. However,
the carbonyl bands for the solid states are displaced
to lower frequencies at I676 cm~l,

A valuable group of reagents I.- biological
chendstry are certain salts of 12-heteropoly acids (phos-
phomolybdic acid for blood sugars and steroids, silico-
tu^igstic acid for steroids). In addition, these compounds
are also useful as analytical forms for the central
atoms, such as phosphorous and silica in biological
fluids. It was therefore felt of interest to catalog
infrared spectra of some representative confounds of this
series. Although extremely complex compounds of high
iTiolecular weight, these molecules show remarkably simple
spectra in the sodium chloride region, usually four or
five bands in the IO-I6 micron region. A report is being
prepared for publication on these compounds.

Significance tc NIAMD Research ; Fundamental investigations into

the structures and reactivities
of biologically in^jortant molecules are basic to the
understanding of their actions in the cell or on the organ-
ism, as well as being necessary for the development of
similarly acting substances or antagonists.
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Proposed Course of PiDJect; A con^rehensive continuation of the

kinetics and mechanism of the vitamin

D series, transfon-uati- n, utilizing infrared and ultra-

violet spectroscopy for establishing the structures of

various intermediates and related con^^ounds.

12.
BUDGET ACTIVITY: Research

13 . IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE OR

OTHER ORGANIZATIONS, PROVIDING FUND5, FACILITIES, OR PERSONI\IEL

FOR THIS PROJECT IN EITHER 1955 or 1956:

No cooperating units.

14. IF THIS PROJECT RSSEiVIBLSS, COMPLEMENTS, OR PARALLELS Rr^EARCH

DONE ELSEl/JHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE

OF PERSONi^JEL, FACILITIES OR FUNDS), IDMTIFY SUCH REiiEARCH:

No parallel research.

iST LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING

CALENDAR ILaR 1955:

Sharpie ss, N, E., A. E, Blair and C. R. Maxwell. "The Effect of

Ionizing Radiation on Aiioino Acids. II. The Effect of X-Rays

on Aqueous Solutions of Alanine." Radiation Research 2, 135 (1955).

Sharpie ss, N, E., A. E. Blair and C. R. Maxwell. "The Effect of

Ionizing Radiation on Amino Acids. IV. pH Effects on the Radiation
Decomposition of Alanine." Radiati-^n Research. In press.

17. LIST HONORo AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT

DURING Calendar year 1955:

No honors or awards.





analysis of NIH Program rvctivities

1. NLt^iD 2. Laboratory o£ Thysical Biology.

IKoTITUTS L^BOa^TOl^ OR BRniJCH

3. PhototxLology 4. ,__ ___- 5. .N^AMi-Tli

5ECTI0M LOC^TIOM (IF OTH^ TtliS BiTHS^Dn) biiilJ. MO.

6, Ionization studies in the upper atmosphere.
PROJi.CT TITLE

7« Dr^
,
Herman lafioda

PRIKCIP^ liWEoTIG^TOR (b)

h. B. bmith, Jr. (until June 19g5); 'u. Crane (from Oct. 3. 1955).

OTH,iR IiWiiiTIG«TORS

PROJECT DI^CRIPTION

Objectives: EiValuation of the flux, energy and charge spectra

of the heavy primary nuclei of the cosmic radiation,

; methods Employed ; Lxposure of nuclear emulsions in rockets and

high altitude balloons (okyhooks).

I^Ia.1or Findin^;s : Successful recovery of emulsions flovm to 137

miles in Viking Rocket No. 9 has permitted an

evaluation of the flux and charge spectrum of the heavj'-

primary nuclei entering the atmosphere, n report covering

techniques and observations has been accepted for publi-

cation in the Canada^ J. of Research, Jan. 1956.

«. new cosmic rsff phenomenon in which a neutral

particle decays vdth the formation of a pair of positive

and negative -jj^-mesons has been reported in the Physical

Review 98, 103 (1955).

Significance to UlrdU Research ; Basic investigations in nuclear

physics \itiich may have significance

of military or health importance.

Proposed Course of Pro.lect ; Emulsions have been flown and recovered

moionted in a phantom of a human head

(see Dec. 1954 report). This material is now under micro-

scopic observation, and when coiipleted will furnish

invaluable data for evaluating the hazard from thindown

hits by heavy primaries in tissue.





10. NIAMD-7U

SERIAL NO.

12. „_____„^
BUDGET aGTIVIIY: Research

13. IDMim .-JII COOFiRATII^D UNITS OF TK£ PUBLIC miJJIh SJJiVICE, CR

OTR-ii ORG«;.IZ..TXO^Jj PROYILtING FUNDd, FACILITIfib, OR PERSONM:^ FOR

Thic. PFiOJECT Ilv MIHSR 1955 or 1956;

Naval Research Laboratory Rocket Sonde.
Office of Naval Research Balloon Project.
U. S. Air Force Space iiedicine Laboratory.
Rand Corporation, Santa iisnica, California.

14. IF E-xIS PROJECT R:3S.;JjBLES, (Xli'lPLEl'iaiT^j, OR P,JliJI£LS R.^i;.-JT,CK DONS

iaLSL^,li]iRE IN TH3 PUBLxC HEaLTK ^JJIVICE (^THOUT INIERCH.JJGE OF

?ER30NN.aL, Fn^CILITIES OR FUiffiS), IDEIMTIFY SUCR REi»ii,iuRCH:

No parallel research.

16. LIST PUBLICATION^ OTHER TKaN .-.BSTRaCTo TiiO.. TKj.^ PROJECT DURING

CiO^D^ lEiiR 1955:

H. Yagoda. Isothermal processing of thick nuclear tmulsions.

Rev. Scientific Inst. ^, 263-266 (1955).

K, Yagoda. Pion-pair production in a nuclear emuls.lo--i.- Physical

Rev. ^, 103-104 (1955).

H. Ya^ioda. Mesonic-decay of an ejected triton. Phyf'.-al Rev, 98,

153-157 (1955).

H. Yagoda. Electros,raphic and Contact Printing methods for the

study of cosmic dust inpacts on mesospheric vehicles. Rand

Corporation Sjm^oosium on Kigh-Speed Impact Phenomena, Santa Monica,

California. Classification - Secret.

H. Yagoda. Book Review of "Autoradiography'- in Biology and Medicine,"

by G. A. Boyd. Science 122, 520-521 (1955).

H. Yagoda. Observations on stars and heavy primaries recorded in

onulsions flovjn in Viking Rocket No. 9. Canadian J. of Research,

in press, 47 PP. plus 16 illust.

17. LIST HONORS .JjD ,.-../iiDS TO PERSONNEL R-'iixTING TO THI^a PROJECT DURING

C.-i£NDAR YEAR 1955:

Consultant for the Rand Corporation on meteoritic impact phenomena.
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1. NIMD 2. Laboratory of Physical Biolog:y

INSTITUTE LABORATORY OR BRANCH

3. Photobiology 4.
5._NIAm-75_

SECTION LOCATION (IF OTHcR THAN BETHESDA) SERIAL NO.

6. Mechanism of Photo Action,
PROJECT TITLE

7. Dr. F. S. Brackett
PRINCIPAL IWVESTIGATOR(S)

Molecular structiire - Dr. Umer Liddel
Cellular action - Dr. Rodney Olson
Molecular action - Dr. Norman Sharpie ss
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Qb.jectives ; To gain an understanding of the mechanism by which
radiation affects living cells.

Emphasis is placed upon processes in which radiation
contributes essentially to the requirements of living
cells (in caitrast to the destructive actions of

photo-oxidation and photo-ionization)

.

Important mechanisms of particular concern are:

Hydrogen transfer and acceptance.
Carboxylation

.

Phosphorylation.
Photo-isomerization.

The approach to these broad objectives is through
a series of projects of more specific and limited
objectives in association with the investigators
indicated.

Whii? considerable progress has been attained in the
study of the action of radiation on living cells

—

particularly photosynthesis (with Dr. Olson)—other



9. PROJECT DESCRIPTIOi^ - CONTINUED

aspects of the project are in the preparatory stages
which involve purchase of equipment, development of
instiniments, and perfection of nethods.

Methods Employed : Much of our research requires special in-
struments designed and developed in this laboratory.
Thus the study of transients in oxygen exchange
(with Dr. ulson) is possible because of the de-
velopment of an instrument which records not only
the oxygen concentration in a half milliliter of
cell suspension to .1 mja mole/ml but also computes
and directly records the rate of change of oxygen
concentration to 1 m\x mole/ml/min with a time
resolution of 3 seconds. A grating monocromator
is being constructed to replace the prismatic system
used previously.

Similarly, in studies of molecular structure
(Liddel) and molecular action (SharplessJ a major
portion of the instruments are of our own design and
construction.

The development of infrared facilities has
extended over several years, a) An instrument for
study of hydrogen bonding at high resolution in the
region of 3 M- was finally delivered by the Central
Instrument Shop. This was started before the war
and resumed soon after. A large part of this year
has been devoted to rebuilding elements of incomplete
or faulty construction. However, we are now obtain-
ing preliminary recordings, b) An instrument for
the visible and near infrared to about 2.4 |J- has
reached the state of partial usefulness, c) The
instrument developed by conversion of an early Pericin-

Elmer Model 12 has been used in a number of preliminary
studies (see Sharpless and Liddel). d) A Perkin-
Elmer Model 13 with microscope attachment has been
received, secondary facilities developed, and is now
in fully productive use (see Liddel). Plans have
been developed and construction is under way to con-
vert this instrument: l) to linear frequency recording
instead of prismatic; 2) optical density recording
instead of transmission; and 3)varying rate of re-
cording according to error requirements.

(These are improvements developed in this
laboratory and are now incorporated in only a few
commercial instruments.)



NIAM)-75

PROJECT DESCiilPTION - COWTINUxilD

With these instrumental developments nearing

completion the emphasis is being shifted from instru-

mentation to a consideration of the basic questions

of molecular and photochemical significance. Thus,

Dr. Liddelj Trriiose interest is molecular structure,

replaces Dr. Daniel, v*iose interest was electronics.

A well rounded study of radiation mechanism should

inclxode more emphasis on the ultraviolet and on

quantum theoretical chemical physics,

Ma.jor Findings ;

See, associated projects

Significance to NIAMD Research : A basic understandjug of the

mechanism of the action of

radiation in cells would answer some of the most
fundamental problems of living things, such as how
energy is stored and made available . Almost as

fundamental is the role of radiation in steroid trans-

formation, particularly production of Vitamin D^ which

appears to be a very general requirement. Hydrogen
bonds are no doubt of key importance in biological

processes. While ovr findings appear remote from
immediate medical practice, advances in biological
understanding usually bear fruit sooner than one can

anticipate.

Proposed Course of the Pro.ject : Futxire plans are considered
imder the more specific pro-

jects. It is hoped that progress in these particular

lines will in the future contribute to the more basic

objectives of this parent project.
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SERIAL -MO.

12. BUDGET ACTIVITY: Research

13. IDEOTIFY ANY COOPERATING UNITS OF THE PUBKIC HEALTH SERVICE, OR
OTHEil ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR TKLS PROJECT IN EITHER 1955 or 1956.

No cooperating units.

14. IF THIS PROJECT RESEMBLES, COl^iPLEi^IENTS, OR PARALLELS RESEARCH
DONE ELSEi/JHERE IN THE PUBLIC HEALTH SERVICE (WTHOUT INTERCHANGE
OF PERSONNEL, FACILITIES OR FUIffiS), IDEOTIFY SUCH RESEARCH:

No parallel research in the Public Health Service.

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1955:

Noftev

17. LIST HONORS AND AWidiDS TO PEitSONliEL RELATIImG TO THIS PROJECT

DURING CALEIOaR YEAR 1955:

None





Analysis, of NIH Program Activities

1. NIAMD 2. Laboratory of Physical Biolcgy
INSTITUTE LABORATORY OR BRANCH

3. PhotobiolQgy k, 5. NIAMD-76

SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO.

6, Molecular structure determined by spectroscopic methods.
PROJECT TITLE

7. Urner Liddel
PRINCIPAL INVESTIGATOR(S)

8, Edwin D. Becker
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Qb.iectives; (l) An understanding of the forces between atoms in
molecules of biological importance. (2) Development of

precision analytical methods for certain components of
molecules of biDlogical importance.

Methods Bnployed ; Absorption of light in the infrared region of the
spectrimi has l:3ng been interpreted as arising from

motions of atoms in moleciiles. Certain bands have been associ-
ated with certain molecular groupings; e.g. OH, NH2, CH3

radicals, etc. Thus an analysis of a chemical compound may
be made. Under certain conditions, this analysis can be

quantitative.

As the environment of a molecule is changed in

dielectric character, the absorption is changed. Molecules
such as alcohols "associate," i.e. form agglomerates or
polymers, st that the absorption is varied. These associations

take place through"""hydrogen bonds."- Thus a quantitative
study of the absorption leads to a knowledge of the character-
istics of the hydrogen bonds,

Ma.1or Finding:

s

; The "hydrogen bonding" between methanol molecules
and between ethanol molecules is strongly influenced

by concentration, even in the range less than 1 molar, in

carbon tetrachloride solution. Of more interest is the

variation in the bonding as a function of temperature.
Addition of certain other substances (e.g. acetone) to the
solution has a profound effect on hydrogen bonding.



Significance to NIAMD Research ; If the protein molecule is held

together idth hydrogen bonds, and if

these bonds are sensitive to temperature and chemical

Tenvironment (as we know proteins to be) this vork may lead

to an understanding of the forces involved in proteins,

e^qjlain their teraperatvire dependence, and give a lead as to

the types of chemical groupings that might be added to con-

trcl changes in protein molecules.

It is believed that a knowledge of

the characteristic changes of hydrogen bonding will lead to a

.much better understanding of biological processes.

Proposed Course of Pro.lect ; Quantitative analysis of the spectra of

molecules exhibiting hydrogen bonding,

together with the effects of addition of other subst^ices

on this absorption.

Extension of the program from OH-con-

taining molecules to NH-containing moleciiLes, and conplex

structures.

12.
BUDGET ACTIVITY: Research

13. IDMTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDo, FACILITIES, OR, PERSONNEL

FOR THIS PROJECT IN EITHER 1955 or 1956:

No cooperating units.

U. IF THIS PROJECT RSSEiiBLES, COMFLEi^^TS, OR PARALLELS RESEARCH DONE

ELSEWHERE IN THE PUBLIC HEALTH SERVICE (VITHOUT INTERCHANGE OF

PERSONNEL, FACILITIES OR FUNDS), IDEl^iTIFY SUCH RESEARCH:

No parallel research.

16. LIST PUBLICATIONS OTKSR THA^I ABSTRACT^ FROM THIS PROJECT DURING

CALENDAR YEAR 1955:

No publications.
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17. list honors and awards to personnel relating to this project during

Calendar year 1955

:

Election to Washington Acadeny of Sciences.
Election to Board of Directors, American Nuclear Society.
Election to Executive Committee, Board of Directors, American

Nuclear Society.
Special award by Board of Directors, American Nuclear Society far

initial conegation of need for the Society and action vhich
led to formal organization of the Society.

Award of the grade of "Fellow" by the Board of Directors of the
Institute of Radio Engineers for the initiation, development,

and support of a national program in nucloar physics research.
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Project Description Sheet

1. NIAMD 2, Laboratory of Physical Biolrgy
INSTITUTE LABORATORY OR BRANCH

3. ^lolecular Biophysics 4. 5. NIAMD-77

SECTION LOCATION (IF OTHER THAN BETHESDA) SERIAL NO.

The physical chemistry of membranes and conplex membrane systems of
6. biologjical interest.

PROJECT TITLE

7. Dr. Karl Sollner
PRINCIPAL INVESTIGATOR (S)

Dr. Rex Neihof (went on leave of absence as of Sept. I3, 1955); Dr.

Sheldon Dray (transferred as of Sept. 19, 1955, to Nat. Mcro, Inst.);

Dr. Joseph Wagner (guest worker until September 7, 1955; thereafter.

Visiting Scientist); Dr. Norman Gershfeld (started vrork on November 21,

8. 1955); Dr. Marc Lewis , Post-Doctorate Fellow (started vrork on Aug. 15. 1955 .

OTHER INTE3TIGAT0RS

9. PROJECT DESCRIPTION

Objectives: A physicochemical study of membranes and membrane model

systems vath the purpose of providing a rational physico-

chemical basis for the elucidation of niimerous phenomena in

living organisms _, for instance, elect roljrte balance and electro-

lyte distribution, the accumulation of electrolytes in living

cells, cell and nerve potentials, and electrophysiology in

general

.

Methods Employed ; The preparation of membranes of highly character-

istic and specific electrochemical properties (the

methods having been worked out by the principal investigator

and his collaborators), .and the investigation of these membranes,

and of membrane systems in which such membranes are the

functional part, by physicochemical, especially electrochemical

methods, such as potential and resistance measurements, also

by chemical analytical procediires, including radioactive tracer

methods

.

Ma.jor Findings ; A theory was worked out in detail which explains on a

strictly physico chemical basis the differential rates

of exchange of t\a or more coexisting species of ions of the

same cliarge across permselective and similar membranes. The

ratio of the rates, that is the ratio of the fluxes across the
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merabrane, of any tvro species of simultanecusly exchanging ions,
can be calculated from their relative concentrations and an inde-
pendent electrometric measurement, namely the measurement of
the bi-ionic potential which arises vdth the same two species of
ions across the same membrane. The predictions of the theory
have bfeen verified by quantitative studies in a variety of
systems. These observations could funiish the basis for an
understanding of the preferential accumulation by living
cells, by means of an aqueous mechanism, of such ions as
potassiiim over sodium or iodide over chloride. (Neihof and
Sollner)

.

It was postulated on a theoretical basis and proven
experimentally that the concentration of one (or more) species
of ions of the same charge in a membrane system vdiich drifts
towards a Gibbs-Donnan membrane equilibrium may temporarily
reach a magnitude far in excess of that established in the state
of membrane equilibrium. This effect is particularly large
if the ions under consideration give large fliix rates under
the conditions of the abc\'e indicated experLiients and if the
intrinsically more permeable species of ions is present in a
low relative concentration. Thus, in djTiamic membrane systems
(most living cells and tissues are of this type) concentrations
may be reached which cannot be ejqolained by the conventional
application of the theoiy of membrane equilibria. (Neifiof. and
Sollner)

.

Strong-base type electropositive collodion matrix
membranes of extreme electrochemical activity were prepared by
the adsorption of the polyelectrolyte poly-2-vinyl-N-methyl
pyridinium bromide from aqueous solutions on preformed highly
porous collodion membranes whose porosity can subsequently be
reduced by drjd-ng. These membranes combine the mechanical
strength, flexibility, and thinness characteristic of collodion
membranes with a very low resistance and an extreme degree of
ionic selectivity—the anions being the preferred ions—which in
0.01 N solution may reach values of 20,000 or 30,000 to one.
These membranes are a tool of great promise in the study of
CO nplex membrane systems. (Gottlieb, Neihof, and Sollner.)

Theoretical vrork vra,s continued on a recently (1955)
published theory of the acciimulation of electrolj'tes against
concentration gradients. The theoiy is seemingly amenable to
generalization and extension and can be applied to systems
which show a greater similarity to living cells than those
considered in the 1955 paper. (Sollner.)

The kinetics of the self-exchange of ions across
permselective membranes (the simplest conceivable case of electro-
lyte kinetics across membranes) was studied by means of radio-
active tracers. With the majority of types cf membranes there
is a reasonable quantitative agreement between the rate of
self-exchange and a rate which can be computed on the basis af

simple assumptions from the electrical resistance of the membrane
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in the same solution. (With the before-mentioned
poly-2-vinyl-N-methyl pyridinium membrane and some ather
strong-base membranes this relationship, for unknovm
causes, does not hold true.) The self-exchange studies

are primarily a precursor to the study of allo-exchange
across permselective membranes, that is of the mutual
exchange of t-wo different species of ions cf the same charge.

Hopeful leads have been obtained to the theoretical
treatment of this phenomena which aims at the prediction
of" absolute fliix: rates from purely electrical data.

(Gottlieb and- Boliner.)-- .-. .

Signifj.cance to NIAMD Research ; In order to understand electro-

lyte relationships in living cells

and tissues, it is necessary to have accurate information

on jnembrane model systems i^hich, under carefully

controlled -known conditions, reproduce at least same

of the major in vivo phenomena. The work of recent

years, particularly the studjr of polyionic potentials

and the construction of an in vitro model of electro-

lyte accumulation, together vd.th the before-described

effects on flux rates in related phenomena have brought

us significantly nearer to an understanding and an in

vitro reproduction of the type of effects vhich ulti-

mately must govern the in vivo osmotic behavior of

cells and tissues. The vjork already carried out seems

to indicate that even fairly complex membrane systems,

similar to those found in living nature, may prove in

the foreseeable future, amenable to a complete and

quantitative physico chemical analysis.

Proposed Course of the Project ; Continuation of the theoretical

work on electrolyte accumulation

(Sollner) , Construction and e^qjloration of .experimental

model systems to stucfy in some detail electrolyte accuinu-

lation (Lems and Soliner) . Preparation of improved

permselective protamine collodion membranes (Gottlieb,

Lewis and Sollner)-. Studies on the -correlation of

diffusion, self-exchange, and resistance in and. across

permselective membranes (Wagner and Sollner) . Continu-

ation of the theoretical and e^q:) erimental

.

to rk on the

absolute rates of self-exchange and of allo-exchange
across permselective membranes (Gottlieb and Sollner).

Theoretical and e^qperimental studies on the. relative rates

of exchange (relative flux rates) of several .co-existing

species of ions of the same charge across permselective

membranes in continuation of the -work on polyionic

potentials listed in the 1955 list of publications _
(C-ershfeld and Sollner). • .,.,.;,

12.

BUDGET ACTIVITY; Research
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13, ID.pTlFI .^X COCPt^TIfJG UKITS OF THii PUBLIC HEALTH ^:.^YICE,
Uit OTHK-: ORG^^JIZaTION^, Pjr^OVIDIKG FUNDo, F^CILITIE^, OS Pi^uiONWLL
FOR It.I^ PROJECT II, .j:t?:^ 1955 or 1956;

Dr. iielvin Gottlieb, Laboratory of Kidney and . J,ectrolyte
Xietabolism, National Heart Institute, cooperates on a voluntary
basis vdth the principal investigator on the studies of absolute
reaction rates in laaabrane systems. He also participates in the
preparation of improved permselective membranes.

Dr. Joseph '.ragner, of Vienna, .-^ustria, assigned through the
Institute of International ii^lucation to the principal investigator's
laboratory for the period January 1st to September 7, 1955 (see
abovej

.

14. IF Thilb PROJECT PJii..-i£LESV CO'. PLEi'IEKTo;; OR P^i^LLEL^'lL^E^RCH
JOIS ,a.oL;.K';mE IN THE PUBLIC m^LTH o.^RVICE (".iTHOUT L.T^CH^JGE
OF FC^^QM'^, .v^CILITIEo OR FUNDS), ID^'JTIFI SUCH ii^^E^iCH:

No parallel research.

16. LIST PUBLICATION^" OTHER TH;iI^' ,^Bv^T?t.-.CT.^ FHOii THIo PROJECT
.uURIICG C.J.END..R JS..£. 1955:

The Electrochemistry)^ of Porous iiembranes. "Electrochemistry in
Biolo^ and iiedicine," edited by Theodore .:>hedlovsky, John '..iley

and ions. New York, 1955, PP. 33-64.

Membranes of Hi^ii Electrochemical .activity in studies of Bio-
lo{;,ical Interest. S. Dray, Eugene Grim,, r^ex Neihof and N. .iollner.

"iiectro chemistry'- in Biology and iiedicine," edited by Theodore
.Dhedlovskj^, John Miley and jons. New York, 1955, PP<. 65-90.

r-. Physi CO chemical Cell iiodel viiich oi..iultaneously /accumulates
iinions and Cations against Concentration Gradients. K. oollner,
^.rch. Biochem. and Biophys., ^, 129-134 (1955).

iT. ,uantitative .electrochemical Theory of the £lectro]yte Permea-
bility of iiosaic xieobranes Composed of selectively niiion-Permeable
and --electively Cation-Permeable Parts, and Its Ejqperimental
Verification. II, n. '..uantitative Test of the Theory in iiodel

systems xjhich do not Involve the Use of .auxiliary Electrodes,
ii.. oollner and Rer. Neiliof . J, Geii. Physiol. ^, 613-622 (1955).

EXi^erimental studies on Bi-xonic Potentials ncross Permselective
Membranes, k, Sollner ai'id Sheldon Jray. Biochim. et Biophys,
.-.eta 18 (1955) 341-352.
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SERIAL NO.

« Theoiy of Dynamic Polyionic i^otentials iicross ilembranes of Ideal
Ionic selectivity. K. Sollner and oheldon Dray. Biochim, et Biophys,

ncta (in press).

17, LIST HONOa^ rjiD"*..l,«RDS 'to PSRcONJJci Rj:«TING TO TK±S PROJECT
JUIilKC CrtLa\'D.-Jl tir^R 1955 i

No honors or awards.
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1. liational Institute of Arthritis a nd Metabolic Diseases
BISTITUTE

2. Laooratory of Physical Biology 3. Molecular Biophysics
LABORATOSY OR BRAi\iCH SECTION

i;. 5. NIAMD-78

LOCATION (IF OTHER THAI! BliTHESDA) SERIAL NO.

6. Investigation of the macromolecular organization of living matter .

PROJECT TITLE

7. Dr. Ralph W. Ci. iT^ckoff
PRINCIPAL INVESTIGATOR(S;

8. Dr. Louis VJ. Labaw, l-ir. Vemon M. ifosley, 1'fl.le. 0. Croissant, (Visit-

ing Scientist), Dr. [^. C. Nixon (Visiting Scientist)^ Persis Griffin.

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives; To gain information about the macroraolecules that are
essential constituents of living matter, to see how they
are arranged in the structures they form and to see how
this arrangement is altered by infectious and degenerative
disease. To study certain of these macromolecules (such
as viruses) in purified form after isolation from the
living material.

riethods Employed; The electron microscopy of microorganisms, cells,
and tissues in suspension or thinly sectioned; the physico-
chemical characterization of macromolecular components
isolated from such material using electron microscopy,
X-ray diffraction, and similar established techniques;
the development of new physical procedures, including
X-ray microscopy, to further such characterization.
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Analysis of NIH Program Activities

9. PROJECT KSCRIPTIOW - COilTri'lUED

Major Findings; The work done in Bethesda during the last year
has proceeded alon& the following main lines:

(1) The development of better methods, involving the
use of evaporated carbon films, for reproducing macro-
molecular order existing on the surfaces of crystals
and other solids. These methods have been applied to
the elucidation of the structures of a number of virus
and other protein crystals and, in collaboration [jith

the Institute of Dental Research, to the further study
of the fine structure of tooth enamel.

(2) A continuation of the collaborative vjork with the
Pasteur Institute in Paris dealing with the visualiza-
tion of neurotropic vijruses within diseased nervous
tissue. During the last year, we have made considerable
progress in tracing the development of herpes virus in
brain and have succeeded in visualizing the virus of
poliomyelitis viithin cells of the brain. The progress
of these investigations was greatly furthered by having
MLle. 0. Croissant of the Pasteur Institute here for
three months as a Visitinj Scientist.

(3) Further improvement in the methods of preparing
thin sections for electron microscopic investigation.
It is the goal of these studies, iriiich arB:- continuing
and are being carried out in collaboration with the
Institute for Dental Research, to make the microscope
a useful tool for the solution of histological as well
as cytological problems. As these methods are being
improved, they a re bein^, applied to other aspects of
the virus problem, and, in collaboration with the
dentists, to studies of the way teeth develop.

(U) A projection X-ray microscope has been put in
operation and studies be^un to determine its applica-
bility to the problems we have under way. Since this
type of instrument is so new that its fields of useful-
ness are still little known, we have been devoting
considerable effort to an exploration of its value in
histolo.^y and embryology before concentrating on its
application to our specific problems. We have, however,
begun studies of the calcification of developing and
aging tissues and of certain pathological changes
induced by virus diseases.
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SERIAL m.
Analysis of NIH Program Activities

9. PROJECT DESCRIPTION - COHTIMJED

Significance to KIAi-'ID Research; Planned as a program of fundamental
research, our results may be expected only gradually to be

applicable to the specific problems of this Institute. As

they take shape, our results should, instead, be useful in
studies of pathological conditions in general and of a

variety of embryological questions.

Proposed course of project; For the immediate future, the available
facilities \d.ll be fully employed in continuing the develop-

ment already outlined with the specific objects of

(a) extending still further the use of the electron
microscope as a means of observing the macromolecular
constituents of healthy and diseased tissues, (b) of
exploring the possibilities of the X-ray microscope for
the study of biological material, (c) of developing
further- the application of the electron microscope to
histology and, (d) of using these methods in the studies
m.th which this section has been occupied.

12. BUDGET ACTIVITY: RES^-ARCH

13. IDEi^TIFI AiiY COOPERATING TOUTS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS, PROVIDffiG FUl-IDS, FACILITIES, OR PERSONI^IEL FOR THIS
PROJECT IN EITHER 1955 OR 1956:

NO COOPER-'ITING UNITS

111. IF THIS PROJECT RESEi-SLES, COi-iPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEMiERE IN THE PUELIC HEALTH SERVICE (vJITHOUT INTERCHilNGE OF
PERSONNEL, FACILITIES OR FU"NDS), IDEi^'TIFI SUCH RESEARCH: (31 SERIAL
NO.(S) IF ^JITHPN NIH)

NO P.'iRilLLEL RESEAl-tCH IN PHS
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Analysis of MIH Program Activities

16. LIST PUBLICATIOiJS OTHiiil TPIAi^i AjSTiL^CTS FROii THIS PROJi^CT DUltHiG

CALENDAxR YEAR 1955:

Croissant, 0., Lepine, P., and vAiyckoff , Ralph j. G., REGHSRGHES
SUE L'ULTR.\STRUGTURE DES GORPS DE tFEGRI EiLiilvmmS AU MICRO-
SCOPE ELECTRON •-'UE. Annales de L'Institut Pasteur, 89: 183,
1955:.

~

Croissant, 0., Lepine, P., and v/yckoff, Ralph W. G., ETUDE AU
MIC,-:0SC0PE ELEGTRONI ,UE DES LESIOwS WEVRAXIQUES BvTRA-
CELLULi\IRES CAUSEES PAR LE VIRUS HERPETIjUE. .\nnales de
L'Institut Pasteur - (In press).

Labaw, L. W., and Hosley, V. h., Periodic Structure in the
Flagella of Brucella Bronchiseptica. Biochim. et Biophys.
Acta, 17: 322, 195U.

Labaw, L. W. and Vjyckoff, Ralph 'i, G., iiolecul'ar Arrangement
in Crystals of the Southern Bean liosaic Virus Protein.
Nature, 1J6: U55, 1955.

Labaw, L. j. and Wyckoff , Ralph .J. G. , The Crystal Structure
of the Turnips Yellows Virus Protein. SCIEuCE - (In press).

Labaw, L, 'J. and ivyckoff, Ralph /. G., The Electron iiicroscopy

of Protein Crystals. Proc. Royal lietherlands Acad, of

Sciences - (in press).

Lepine, P., Croissant, 0., and jyckoff, Ralph ,j. G., ETUDE
i'lORPHOL03I,jUE DE LA CjjLLULol P0LI0i4YELITI^"UE AU STALE
IlJlTI^iL DE L'liiFuCTIOLI. Annales de L'Institut Pasteur -

( In press )

.

Scott, David B. and Jyckoff, Ralph W. G,, Carbon surface
replicas for electron microscopy and electron diffraction.
Proc. Royal ffibroscopical Society - (In press).

'•Jyckoff, Ralph J. G. , Die Elektronenraikroskopie von
Gewebeschnitten. ^. wiss. l-dkroskop. , 62: (3) I8O, 1955.

Wyckoff, Ralph W, G. , Introduction to Symposium on Sub-Mcroscopic
Organization of Cytoplasm. (Leiden, The Netherlands -

September 1-8, 195U). To appear in Proc. of the Vlllth
Congress of Cell Biology, Leiden (1956). (In press).
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Analysis of NIH Program Activities

16. LIST OF PUBLICATIONS - CONTINUED

Wyckoffj Ralph W. G, and LabaWj L. .J., On the Structure of
hacromolecular Crystals. Exptl. Cell Research, 12? : Suppl. 3,

395, 1955. (Special Volume for "RUNI-iSTROM" ) •

i^ckofx, Ralph ">J. a. and Labaw, L. W. , UTILSATION DES Ri.PLI>.rjES

DE CMBONE POUl^ ENREGISTRER L'ORDRE ffiLECULAIRE DAKS LES
CRISTAUZ MCROhOLECUL.^RES. Proceeding's of the Colloquium
in Toulouse, France, April h-Q, 1955, arranged by French Centre
National de la Recherche Scientifique on "i-iethods on Electron
Optics." - (In press).

Young, J. ^. and Wyckoff, Ralph W. G. , The i-iotorneuron Surface.
Froc. of The Royal Society - (In press).

17. LIST HONORS MB Al'JARDS TO P^BSONMEL RELATEK TO TffiS PR0JEC1

DURING CjiIENDAR YEAR 1955:

None
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1. NIAI'ID 2, Laboratory of Physical Biology
INSTITUTE IjiBOioATOriY ud Bi.iiiJCH

3. Physical Biochemistry 4. 5.
NIAMD-79

oJCTION LoCATIOi'J (IF OTHiii THaLi Bi;,Tri,3LA; S-^rJ^L UO,

6. ruriiication and characterization of the sensitized sheep cell

agglutination activity factor and its inliibitory components.

P.i,uJ:.CT TITLiL

7 . jjr. li. li. '/illiams

.lijCirAL lKVL3TlGArai.(o)

3. 3. itone, li. L. i:,vans, and J. Francois
S. OThii'. I/iVL;jTIGj.T0;;.3

9. P-.OJSCT D^CaiPTION

Objectives : The sensitized sheep cell agglutination gives promise

of becomliig a useful diagnostic procedure in rheu;:ia-

toid arthritis, i urification a,nd identification of the

components of the system including inhibitors promises

farther insight into the causative agents and patho-

genesis of the disease as well as furnishing a more

"orecise dis.gnostic test.

Kethous Employe d: The jjroblem involves the use of two biological
assaj'' methods: {!) the sensitized sheep cell

agglutination for the a^glutinator , (2j a semi-quanti-

tative inhibition test developed by the group -which

yields relative inhibitory activity in terms of con-

centration of substance tested, ji^lectrophoretic

methods have been used for separation and analysis of

active fractions. I aper chromatography and ultraviolet

spectroscopy have yielded data on amino acids, carbo-

hydrates, and heterocyclic components in active in-

hibitory preparations. Jome of these are free, others

obtained by hydrolysis of active protein preparations.
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9. PROJECT DESCRIPTION - COMTINUSD

Active preparations were obtained by S. S. Stone using
tertiary butanol, formic acid^ and water mixtures.
Binding and equilibriiim methods were developed by
R. R. Williams. Synthesis of active compounds of known
structure and closely related inactive analogues and
homologues was performed by R. L. Evans.

Ma.jor Findings ; The properties of the inhibitor have received
most attention. By electrophoretic separation,

binding studies, and variation in activity it has been
demonstrated that only a small part of Cohn's-
Fraction II shows inhibitory activity. Equilibrium
between inhibitor bound to agglutinator and the free
form reveal rate and equilibrium properties which may
yield more -quantitative data than agglutination assays.
Structural studies aimed at defining the chemical
specificit;;' of the reaction have shown that glycyl
glycine, ureido-succinic acid, 5-acetic acid hydantoin
and glucosamine show some inhibitory activity.. It is
postulated that these compounds or their metabolic "

products may act by competitive binding to one or
another component in the system.

Significance to NIAI-ID research : The program relates to under-
standing of the natijre and

pathogenesis of rheianatoid arthritis.

Proposed Course of Pro.lect : Further elaboration of the above
studies in the direction of

identification and purification of enzymes, anti-
bodies or haptenic groups involved are planned. Also,
further binding studies between purines or their in-
termediary metabolites and the proteins involved in
the agglutination are projected. The developm.ent of

quantitative assay methods is of prime importance.

12. BUDGET ACTIVITY: Research

13. IDENTIFY ANY COOFERhTING UNITS OF THE PUBLIC HEALTH SERVICE,
OR OTHER ORGiJvilZATIONS, PROVIDING FUInIDS, FACILITIES, OR
PERSOMEL FOR THIS PROJECT IN EITHER 1955 or 1956:

Collaboration in clinical studies is continuing with Drs.

J. J. Bunim, K. L. Yielding and R. L. Black of the Arthritis
and Rheumatism Branch of Clinical Investigations.

Collaboration in clinical studies with medical staff members
at Mt. Alto V.A. Hospital and Walter Reed Army Hospital.
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SERIAL NO.

14. IF THIS PROJECT RESMBLES, COi'iPLEiyiEiYrS, OR PARALLELS RESEAftCH

DOi^E ELSEi'JHERE IN THE PUBLIC HEALTH SERVICE (mHITHOUT ICTERCHANGE

OF PEIiSOKNEL, FACILITIES OR FUNDS), ID^TIFY SUCH RESEARCH:

No parallel research in the Public Health Service.

16. LIST iUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURll\G

Calendar r.AR 1955:

Bunim, J. J., Sokoloff, L., Williams, R. R. , and Black, R. L.

Rheumatoid Arthritis: A review of recent advances in ovir

knowledge concerning pathology, diagnosis, and treatment.

J. of Chronic Diseases, 1: 168, (1955).

17. LIST HONORS AND Ai/ARDS TO PERSONliEL RELATING TO THIS PROJECT
DURING Calendar year 1955:

None





Analysis of NIH Program Actiyities

1. NIAMD
INSTITUTE

2. Laboratory of Physical Biology
LABORATORY OR BtlANCH

S.NIAMD-^.?. Physical Biochemistry 4.
SECTION LOCATION (IF JTK:..l THAN BETiii:,SDA) SERIAL WO.

6. The mechanism of the orderly aggregation of proteins in building
up biological structures.
PROJECT TITLE

Dr. Koloman Laki and Dr. H. A. Saroff
PRINCIPAL INVESTIGATORS

Dr. \'I. J. Bowen
Dr. D. R. Kominz
Dr. iflf. R. Carroll
Dr. R. B. Simpson

Dr. F. Irreverre A. R. Hayden
i. R. Adamik
M. J. Callanan
E. R. Mitchell

T. D. Kerwin
Farida M. Saad
Dr. E. Mihalyi, Visiting
Scientist

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives : The objectivs of this project is to study the mechanism
of polymerization of proteins in order to gain in-

sight as to how cells build up network structures. The

structures involved in muscular ccxitraction and blood
coagulation are the results of protein polynKrization.
The main part of this project is, therefore, devoted
to the 'stucfcr of proteins.:involved in muscular contraction
and blood coagulation.

Methods Employed ; The method of attack is both direct and indirect.

In the direct attack the proteins of muscular
contraction and blood coagulation are separated from
their native milieu and are studied under arbitrary con-

ditions which are selected to reveal properties of in-
' tereSt. (isolation; characterization: size and shape

of the molecules; determination of chemical composi-
tion; mod±fica,tioas bJv^ugbt about by changing specific
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9. P.iOJECT DESCxlIPTION - COKTINUED

groupings either chemically or enzymatically. ) In the
indirect attack studies are made on some other already
better knovm proteins to gain information before the
direct attack is made. In these studies the pro-
cedures of biochemistry and physico-cheraistry are em-
ployed. For example: paper and ion-exchange chroma-

. . tographyy enzymology, ultracentrifugal analysis,
osmometry, light-scattering measurements, electro-
phoresis, the diffusion measurements, etc.

Ma.lor Findings : The contraction .of muscle fibers in K3CN and
Hglp.KI solutions vra.s found to be a temperature

dependent equilibrium reaction (Laki, Bowen).

The determination of amino acid composition of -the-- -

' contractile muscle proteins: myosin and tropomyosin,
was extended to different muscle tissues of various
animals. Tropomyosin was isolated and crystallized
from pregnant human uterus, rabbit skeletal and

, .- - - uterus muscle, calf heart, frog muscle, lobster muscle,
earthworm, and flatworm. The amino acid composition
exhibited an increasing degree of randomness going
from the higher developed animals to the lower ones.
This gradual change in amino acid composition is re-
flected in the total overall electric charge of the
molecules (difference in electrophoretic mobility)
(Kominz, 3aad, Laki).

Amino acid composition of lobster myosin was also
found to exliibit increased randomness (Kominz, Saad)

.

Myosin from pregnant and nonpregnant human uteri was
found to behave similarly to myosins from skeletal
muscle (Kominz in cooperation with A. Csapo).

Rabbit myosin was found to contain a high molecular
weight ribonucleic acid closely associated with it,
the removal of which, however, left the physical-
chemical and enzymaitic properties of myosin unchanged
(Mihalyi, Laki)

,

The main intracelliHar cation, potassium, was found
to be bound to carboxylic groups of myosin (Lewis,
Saroff, Bowen).

Amino acid composition of protomyosin preparations
(fragment of myosin) was carried out and found to
be in agreement with predicted values (Laki, Kominz,

_;,:. Saad, Szent-Gyorgyi)

.

' .„.. , ,,,-.
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SEHIAL NO.

- 3 -

PROJECT DESCRIPTION - CONTINUED ^- '' '
'

.The enzyme ^itiyokinase, was obtained in a high state of

purity (Bowen, Kerwin).

As a significant achievement, a new tropomyosin ('"to

be called "sulfhydro-tropomyosin") containing free
SH-gro\ps was isolated frpm rabbit muscle (Kominz).

The determination of SH-groups in serum albiirain

vmder various conditions was undertaken in order to
discover whether the varying amount of SH-groups
found in it can be accovmted for by a reversible
thiazoline ring formation (Saroff, Simpson).

The guanidination of proteins, successfully used
• previews ly for serum albumin and fibrinogen, was
extended to insulin (Saroff, Irreverre, Adamik)

.

A quantitative Sakaguchi reaction was developed to
deal with arginine and the guanidinated ami no acids
(Irreverre, Kominz).

The binding of sulfate and phosphate ions to the pro-
tein salmine was studied (Carroll, Callanan, Mitchell).

An improved method of paper chrcmatography was devised
for the separation of the diastereoisomers of cylic
hydroxy-amino acids (Irreverre) and successfully
used for the identification of 5-hydroxy pipecolic
acid and its dia stereoisomer from various natural
sources (Irreverre in cooperation with B. Witkop,
L. A. Cohen).

Bovine fibrinogen was further purified and crystallized,
and used as a test material for the quantitative de-
termination of the Laki-Lorand factor foxind to be
missing from the plasma in some cases of the disorders
of bone marrow (Laki).

The heat burst during clotting of purified fibrinogen
has been determined under various conditions using
the Benzinger micro calorimeter (Laki in cooperation
with H. Benzinger),



- 4 -

9. PxiOJECT Di^CiilPTION - COifflNUiLD

Significance to I'UMD Research ; vi/hen part of the protoplasm or

the whole cell (as in, e.g.,
cell division or muscular contraction) performs
mechanical work, a network struct\ire is built up at
least temporarily, mainly through an orderly polymeri-
zation of globular proteins. This stnicture then
reacts with the surroiinding material and by utilizing
metabolic energy (stored in ATP e.g.) performs work
(muscular contraction, ameoboid movement ) . In order
to understand this "mecliano-chemical coupling" (the

interaction of structure with the surrounding) and
its disor ders . we must know how such structures are
built up. Muscular contraction and blood coagulation
are examples of processes where structures are built
up throu^ protein polymerization. Such knowledge
eventually will lead us to the understanding of
certain diseases of muscle. Study of blood clotting,
in addition to supplying clues for protein polymeriza-
tion, gives us better understanding of the disorders
of blood clotting (like hemophilia and thrombus
formation)

.

1/inien both direct and indirect approach leads to some
specific disease (e.g. hemophilia, rheumatoid
arthritis) the advantage offered by studying the
disease is utilized to the extent profitable

.

Proposed Course of Pro.ject ; In the next calendar year the

project will be pursued along
the lines presented above. The partial analysis of

the amino acid sequence of one of the peptides of

co-fibrin is in progress together with the determi-
nation of the carboxylic end groups of fibrinogen
and fibrin. The piirification of the L-L factor is
planned. The usefulness of Onnethylisourea as an
end-group reagent vrLll be further investigated on
the hormone: insulin.
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SErcIAL MO.

12. BUDGET ACTIVITY: Research

13. IDENTIFY ANY CODPEfL^TING UNITS OF THE PUBlIG HEALTH SEHVICE, OR
OTHER ORGAxNIZaTIONS, PxtOVIDING FUNDSj FACILITIES, OR PERSONNEL
FOR THIS PitOJECT IN EITHER 1955 or 1956:

Dr. B. t/itkop and Dr. L<, A. Cohen, Laboratory of Chemistry,
NIAMD t cooperating with Irreverre).;^

Dr. A. G. Si:ent-GjrH)rgyi, Institute for Muscle Research, Woods
Hole, Mass, (cooperating vd.th Laki, Kominz).

Dr. A. Csapo, Department of Embryology, Carnegie Institution,
Baltimore, Md. (cooperating vd.th Laki a:nd Kominz).

Dr. H. Benzinger, Naval Medical Research Institute (cooperating
with Laki)

,

14. IF TlilS PROJECT RESEMBLES, COMPLtilyiENTS, OR PARALLELS RESEARCH
DONE ELSEvfHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT MTEIx -

CHAi\GE OF PERSOi\iN£,L, FACILITIES OR FUNDS), IDENTIFY SUCH
RESEARCH:

No parallel research in the PHS.
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16. list publications other than abstracts from this project during
Calendar year 1955:

Bowen, W.J., and Laki, K,: The contraction of muscle fiber
and myosin B thread' in KI and KSCN solutions. Biochim. et

Biophys. Acta, l6: 301, Feb., 1955. .. ^

Bowen, W. J., and Laki, K.: The effect of the concentration
of KI and of temperature on the shortening of glycerol-
treated muscle fibers in KI solutions. Am. J. Physiol.,
in press.

Bowen, ,/. J., and Kerwin, T. D. : The rate of dephosphorylation
of adenosinetriphosphate and the shortening of glycerol-
washed muscle fibers. Biochim. et Biophys. Acta, 18: 83-86,
Sept., 1955.

Bowen, W. J., and Kerwin, T. D.: Effect of uranyl chloride
upon adenosinetriphosphatase of myosin. Proc. Soc. Exptl.
Biol, and Med., 88: (4), 515-517, Apr. 1955.

Bowen, vj. J., and Keirwin, T. D.: A simple method for the
analysis of ATP and ADP in mixtures. J. Biol. Chem., in
press.

Laki, K., and Carroll, W. R.: Size of the myosin molecule.
Nature, 175: 389, Feb. 26, 1955.

Bowen, W. J., and Kerwin, T. D.: The purification of myokinase
with ion exchange resin. Arch. Biochem, and Biophys. 57:

(2) 522-524, Aug. 1955.

Spicer, S. S., and Weise, V. K,: Studies on myosin '

'

aggregation. Arch. Biochem. and Biophys. 59: (2) 313-325,
Dec, 1955.

Saroff, H. A., Loeb, G. I., and Scheraga, H. A.: Low and
high pH effects on serum albumin. J. Am. Chem. Soc,
77: 2908 (1955).

Callanan, M. J., Carroll, W. R., and Mitchell, E. R.: The
binding of sulfate and phosphate ions by salmine.

Biochim. et Biophys. Acta, 18: 462-463 (1955).

Saroff, H. A.: An easily assembled continuous electro-
phoresis apparatus. Nature, 175: 896, May 21, 1955-
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SERIAL NO. NIAMD-80

16. PUBLICATIOMS - CONTINUED

Adamik. E.: Modification of continuous electrophoresis
apparatus. Analytical Chemistry, in press.

Simpson, R. B., Evans, R. L., and Saroff, H. A.: The
polarography of the noble metals. J. Am. Chem. Soc . 77:

1438 (1955).

ifir-vif, :. .:-.,: Polle i-c;^:i-arii:ie 'rPDchriiques. Louis? ^:eite:^.

i-cl^i^.c-, ?:22: (.;!'/ 7 \- '0%., :)6C. 2, -jtj. l;c-::: v-vlf;--.

Cohen, L. A., Irreverre, F., Piez, K, A., Witkop, B., and
Wolf, H. L. : Synthesis of 5-hydroxy pipecolic acid
and separation of -its diastereoisomers. Science, in press.

Lewis, M. S., Studies of binding of potassium and sodium

to the contractile proteins of muscle. Ph.D. Thesis.
Greorgetown University, 1955.

17. LIST HOWatS AI\ID AWARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 1955:

K. Laki has been elected a member of Washington Academy of

Sciences.





Analysis of NIH Program Activities

Project. Description Sheet

1. National Institute of Arthritis and Metabolic Diseases

INSTITUTE

2. Pathology and Histochemistry 3» Histochemistry

LABORATORY
" SECTION

,,. Bethesda
,

5» NIAMD-81

LOCAflOM
"

SERIAL NUMBER

6« Development and exploration of histochemical

reactions in tissues
.

PROJECT TITLE

7. R. D» Lillie
PRINCIPAL INVESTIGATOR

8o J o B. Longley, R. C, Bahn, Gc Glenner, So Spicer

OTHER INVESTIGATORS

9= PROJECT DESCRIPTION

Objectives; To further correlate chemical and morpho-
~

'' logic structure of normal and diseased tissues

by devising or adapting chemical reactions to

histologic study and to explore and interpret

existing chemical and empirical methods

s

(Underlined names are those of members of Histochemical

Section.

)

a. Functioning transplantable mouse pitui-

tary tumors are better classified by bioassay

and transplantability than histochemically.

Melanophore stimulating hormone has been

isolate and assayed and requires Og, ATP and

glucose phosphate for action. MSH tumors

produce a host syndrome of adrenal hypertrophy?

water diabetes and cessation of estrus cycle,

and responsible steroids are isolated from

blood and urine. Bahn, Condliffe, Wilsonj

Furth et ala



NIAMD-81
SERIAL NO,

b. Isolated prolactin and pituitary powders
produce in pigeon crop epithelial hypertrophy
and pronounced basophilia, urine from lactating
women does note Bahn and Bateso

c. By zone microdissection and statistical
analysis of tubule zone prevalence, succinic
dehydrogenase has been quantitated by renal
tubule segments » Blue tetrazolium produces
mono .and diformazans, the latter has much higher
color density per mole. More accurate quanti-
tation is done with iodotetrazolium monoformazan?
Therapeutic mercurial diuresis does not depend
on measurable impairment of succinic dehydro-
genase. Longley and Bahn * .

do A brief, quite selective, but rather insen-
sitive adaptation of the Elirlich pyrrole reaction
to histochemistry demonstrates strong reactivity
of lens protein and pan-creatic zymogen, weaker
of pepcinogen, dubious of'.melanin and none in

enterochromaffins Lillie o

e» Gastric and intestinal enteroch-roraaffin m^
differ histcchemically in the same species as well
as from one species to another. Model experiments

with 5-OH- and plain trjrptamihe, compared with

enter ochromaffins, suggest non-identity^

f

.

The yellow pigment of guinea pig hair and

the nerve cell melanin of man appear to differ

from other melanins in the same species histochera-

ically, and there appear to be also species

differences in melanins of corresponding sitese

g. Dark blue Nile blue staining of fatty acid

lipofuscins appears to depend partly on an oil

solubility and indicator property of the dye

rather than purely on dye salt formation. Lillie .

h. Spinal cord lipofuscin gives direct
aldehyde reactions despite primary fixation in

hydrcquinone formalin, contra Karncwsky and Deane

for adrenal lipid, and resists primary fixation

in hot methanol chloroformc Lillie.



mMD-81
SERIAl, EO,

i. Studies on histocheraical adaptation
of tetraporphin reactions have been started
(Glenner) and a combined biochemical,
histologic? histochemical and electron-
micrographic study of the cataractor.s lens
in experimental diabetes is under way
(Stettenj Glemer ^ Wyckoff

)

<

jo Studies on mechanism of elastin
staining and of metal hematoxylin staining
are being further pursued (Fullmer, Lillie)<
Dra Spicer is completing a year's study a'b

the A.F.I. p. in June 19S6 and gathering
material from certain unusual conditions
for future histochemical study .>





Analysis of NIH Program Activities

Budget Data Sheet

lOiJIAMD-81
SERIAL N0»

12.

BUDGET ACTIVITY: Research

13.

IDENTIFY ANY COOPERATING UNITS 0F THE PUBLIC HEALTH
SERVICE, OR OTHER ORGANIZATIONS, PROVIDING FUNDS*
FACILITIES, OR PERSONNEL FOR THIS PROJECT IN EITHER
1955 or 1956.' IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL NO(S) (ITEM 10)

NIAtlD; Section Endocrinology - LBN: Dr. E. Anderson

Section on Molecular Biophysics -

LPB: Dr. Wyckoff

Section on Intermediary
Metabolism - LBN Dr. D. Stetten Jri

NIDR

;

Section on Clinical
Investigation,
SERIAL NO* Dr. H. M. Fullmer

NCI: Section on Endocrinology,
SERIAL mt : Dr. S. Fand

lU.
NO PARALLEL RESEARCH IN THE PHS*





Analysis of NIH Prograia Activities

Honors, Awards^ and Publications Sheet

15. NlAMD-81
SERIAL NO.

16.

LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS
PROJECT DURING CALENDAR YEAR 195B

Lilliej R. Doj and Henson? J. P= Greco: Xylene-cellulose
caprate as a histologic mounting medium of low refrac-
tive index. Stain Tech. 30: 133-13i;s 19Bh->

Longley, Jo B. , and Bahn, R. C=: Problems in quantitating
renal enzymeso J« Histochera» and Cytochem. 3: 27U-
276, 19$^,

Longley, J. B. : Alkaline phosphatase in the kidneys of

aglomerular fish= Science. 122: 59u> 1955 <>

Monisj B.5 and Lon^'ley? J. Bo s Mucins in the epithelim
of renal collecting tubule So Nature* 176: 7iil-7l|2,

1955.
~~

R. D. Lillie: The ba sophilia of raelanins. J. Histochema
and Cytochem. 3: U53-li5U, 1955.

Fullmer, H. M. j and Lillie, Ro Dc s Some aspects of the

mechanism of orcein staining. J. Histochem. and
Cytochem* hi 6I1-68, 1956 =

G. Co Zorzoli and Lillie, R. Do: Ricerche istochiraiche

sulle cellule "enterocromaffini". In press.

G. C« Zorzoli s Ricerche istochiraiche sul pigmento delle
cellule nervose del "Thalamus opticus" di uomo.
In press*

Lillie, R. Ds : The p-dimethylaminobenzaldehyde reaction
for pyrroles in histochemistry: melanins, entero-

chromaffin, zymogen granules, lens. J« Histochem.

Cytochemo kt , 1956. In press

o

Lillie, R. D. : Phenolic oxidative activities of the skin -

Seme reactions of keratohyalin and trichohyalino J.

Histochem. and Cytochem. h: — , 1956= In press.

Lillie, R. D. : The periodic acid Schiff reaction in

pathology. Amo J. Clin. Path. (editorial) In press.





NIAMD-81
SbRIAL NO,

16, LIST OF PUBLICATIONS (Cont'd)

Longley, J. B. : Histochemical or histological
techniques? Bull. N. Y» Acad. Med.-32:83reJ5, 1956.

Longley, J. B. , and Fisher, E. R. : A histochemical
basis for changes in renal tubular function in young
mice. Quart. J» Micro Sci. In press.

17.

LIST HONORS AND AVtoRDS TO PERSONF.iJL R::LftTING TO THIS PftOJECT

DURING CALENDAR YEAR

None





Analysis of MIH Program Activities

Project Description Sheet

National Institute of
!• Arthritis and Metabolic Diseases 2. Pathology and Histochemistry

I NSTI TUTE LABORATORY

3. Hematology 1;. 5, NBlMD-82
SECTION LOCATION SERIAL NO.

6. Studies of liver cell mitochondria
PROJECT TITLE ~~

7» George Lo Fite
PRINCIPAL INVSSTIGATOR(S)

None
OTHER I Nl/ESTIGATORS

[9. PROJECT DESCII PTI ON ;

Objectives ; To determine relations of mitochondrial changes
to metabolic processes in the liver

.

Major Findings ;

1. It has been found that abnormal mitochondria appears
as an early change in dietary liver cell degeneration.
These may undergo dissolution, or, under certain
circumstances, calcification. In many or most cases
these cells die, but in other cases, cells may sur-
vive with mitochondria totally lost. In such cases,
the liver cells still retaining mitochondria show
numerous fine filamentous forms suggesting that they
corapensate for cells which have lost mitochondria

2. There appears to be an anatomic relation between
mitochondria and the glycogen metabolism of liver
cells. Regeneration of mitochondria appears de-
pendent upon the presence of glycogen.

Signi_ficance to MAMD Research : This work is a basic inves-
tigation into the nature of liver cell metabolism, as
viewed histologically, and has potentially broad appli-
cations in the field.

I

Future Course of the Pro.1ec_t.' Much more control in formation is
1

needed to correlate mitochondrial activity with dietary
changes. There are undoubted relations to substances added
to basic diets and to deficiencies in diets. In addition,
further studies are intended to be correlated with hcrnolvsio
with the enzyme system operating within the cell.





Analysis of NIH Program Activities

Budget Data Sheet

10- NIAMD-'82
SERIAL NO.

12 » BUDGET ACTIVITY: Research

13. No cooperating units of the Public Health Service or other organi-

zations .

lin No parallel research in the Public Health Service

W. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING

CALENDAR YEAR 1955:

None

17, LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALENItf.R YEAR 1955-*

None

.



I



Analysis of NIH Prcgram Activities

Project Description Sheet

National Institute of

1. Arthritis and Metabolic Diseases 2. Pathology and Kistocheinistry

I NSTI TUTE LABORATORY

3. Hematology h- S' NIAMD-83

SECTION LOCATION SERIAL NO.

6. Pathogenesi s of experimental arthritis and pathology of rheumatism

PROJECT TITLE

7. Leon Sokoloff
PRINCIPAL INVESTIGATOR!, S;

8. None
OTHER I NTESTIGATORS

9. PROJECT DESCRIPTION :

Objectives: Investigation of factors influencing development

of degenerative joint diseases and of non-infectious
inflammatory arthritis in small laboratory animals.

Study of the histopathology of the synovial membrane in

human arthritis.

Methods : Histologic and x-ray examinations of small labora-

tory animals have been used to establish the spontaneous

occurrence of degenerative joint disease (osteoarthritis)
in aged laboratory animals, some of which have been sub-

jected to experimentally altered environmental factors.

The "skeletal age" of these animals has been carefully
measured by charting the times of closure of the epiphyses.

Multiple inbred strains of mice are used t'=i establish
marked differences in the spontaneous incidence of degene-

rative joint disease and in attempts to characterize the

factors influencing the development of osteoarthritis.
Trypan blue was injected intraperitoneally into rats in

an attempt to produce inflammatory joint diseases. Sensi-
tization to synovial and splenic tissues with Freund'

s

adjuvant, adrenalectomy, DOCA, adrenal vein ligation and
parabiosis with sodium chleride feeding will be used to

produce non-infectious inflammatory arthritis in rats.I



SERD.L ¥.6,

9. (cont'd.)

Major Findings; Existence of osteoarthritis of mice closely
simulating human degenerative joint disease has been
established. The incidence varied in different strains
of mice from a low of 2% to a high of 93%' No correlation
of incidence of arthritis with skeletal aging as measured
by epiphyseal closure exists.

SigrJ-ficance to MIAMD Research ; Degenerative joint disease is

the commonest form of arthjr-itis . It entails chronic disa-
bility and huge economic losses, thus presenting a public
health problem of the first order, ferked variation of
the incidence of this type of joint disease in different
strains of mice suggests that the disorder is not necessa-
rily an unavoidable accorrpaniment of old age. Study of
the difference in incidence of osteoarthritis in mice
offers the hope that factors leading to the development
of this disease can be identified, and preventive measures
developed that may be applicable to human disease

.

Rheumatoid arthritis and certain of the rheumatic diseases
are characterized by apparently non-infectious chronically
progressive inilammation of joints. The present search
for a counterpart oi this disease in animals, if successful,
will provide the means of studying not only the pathogenesis
but also suitable treatment of this chronic and disabling
disorder.

Future Course of the Project : Among the factors influencing
the degenerative joint disease in mice, nutritional factors
will be studied in corporation with Dr. Olaf Mckelsen.
Thyroid histology and function will be studied with Dr. J.

Rail to determine the role of the thyroid in epiphyseal
aging and osteoarthritis. Measurements of spontaneous
activity and its relationship to joint disease will be made
in the various strains of mice. Genetic studies will be
carried out. The effect of selenium will be studi.ed in
view of the occurrence of osteoarthritis in selenium poi-
soning in cattle and horses.. The procedures enumerated
under methods will be used in an attempt to produce the
counterpart of rheumatoid arthritis in laboratory animals.
The possible relationship of such lesions to Streptobacilli,
which are found frequently in rats, will be studied in
collaboration with Dr. Lerner.



Analysis of kIH Program Activities

Budfret Data Sheet

10. NIAMD~83
SERIAL NO.

12. BUDGET ACTIVITY^ Research

13. IDENTIFY AI^ COOPERATING UMTS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNTDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN EITHER 1?55 or 1?%% IP COOPERATING UNIT IS

.«THIN NIH INDICATE SERIAL NO(S) (ITEM 10)

Studies on tissue antibodies in rheumatoid fever with special
reference to the streptococcus (in collaboration with Dr. E. M.

Lerner of NIAMD ( ), and R. M. Cole, KMI ( ).

Histopathology of the synovial membrane in arthritis will be

carried out in collaboration with the Laboratory of Clinical
investigations

.

lU. No parallel research in the Public Health Service,





Analysis of NIH Program Activities

Honors^ Awards^ and Publications Sheet

15. NIAMD»8 3
SERIAL NO.

16^ LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR \^%

.

1. Sokoloff, Leon, Bunim, Jc J.j Williams^ R= R., and Black, R.L.:
Rheumatoid Arthritis; A Review of Recent Advances in our Know-

ledge Concerning Pathology, Diagnosis and Treatment. J, Chron.

Dis., 1:168-210, 1?55.

2. Sokoloff, L.: Tables for Handbook of Biological Data. Chemical
Composition of Normal Synovial Fluid. Cytology of Normal Sy-
novial Fluid. In press.

3. Sokoloff
J,

L.: Some Aspects of the Pathology of Collagen
Diseases. Proc. N.Y» Path. Soc, Bull. NoY. Acad, Med. In

press.

17. LIST HONORS AND AaiARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAJl 1955:

None

.





Analysis of NIH Program Activities

Project Description Sheet

National Institute of
1. Artliritis and Metabolic Diseases 2. Pathology and Histochemistry

I KSTI TUTE LABORATORY OR BRANCH

3. Hematology i^. 5. NTAI>ID~8U

SECTION LOCATION SERIAL NO.

||6. Studies on abnormal human hemoglobins

I

PROJECT TITLE"
~

'7. H, A. Itano
PRINCIPAL INVESTIGATORTSj

8 . None
OTHER INVESTIGATORS

? . PROJECT DESCRIPTION :

Objectives ; To study the physical chemistry, biochemical
genetics, and clinical significance of the abnormal human
hemoglobins

.

a. The simultaneous presence of hemoglobins S and D
results in an anemia similar to sickle cell anemia;
the simultaneous presence of hemoglobin E and Cooley's
trait results in an anemia similar to Cooley's anemia.
Sturgeon, Itano, and Bergren.

b. The abnormal hemoglobins are involved in some cases of
m.oderately severe Cooley's anemia » In other cases,
only normal adult and fetal hemoglobins are present.
Sturgeon, Itano, and Bergren.

Co An abnormal hemoglobin with an isoelectric point
lower than that of normal adult hemoglobin has been
discovered. Its presence is not associated with
anemias. Thorup, Itano, et al.

d. The mobilities of all of the known human hemoglobins,
normal and abnormal, have been determined in a series
of univalent buffers. These determinations will be
used as reference standards to check reports of new
hemoglobins. Itano.





Analysis of NIH Program Activities

Budget Data Sheet

10. NTO.MD.-8li

SERIAL m.

12. BUDGET ACTIVITY! Research

13. IDENTIFY AMY C OOPERATI i^^G UMTS OF THE PUBLIC HSALTrSERVICE, OR OTHER
ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FQ^ THIS
PROJECT IN EITHER 1955 or U$6: IF COOPERivTING UNIT IS rilTHIN NIH
INDICATE SERIAL NO(S) (ITEM 10)

NIH: Laboratory of Kidney and Electrolyte Metabolism - H. Keitel.

Children's Hospital, Los Angeles, California - P, Sturgeon and
W, Bergren.

University of Virginia School of Medicine - 0= Thorup
^

Lii. No parallel research in the public health service.
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Honors, Awards, and Publications Sheet

15. NIAMD-.8U

SERIAL NO.

W. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALEiNDAR YEAR 19^5:

Sturgeon, P., Itano, H= A., and Bergren, Wo R.: Clinical Manifes-
tations :>f Inherited Abnormal Hemoglobins. 1. The Interaction of
Hemoglobin-S with Hemoglobin-D. 2. Interaction of Hemoglobin-E
and Thalassemia Trait, Blood, 10:389-UOii, 1955.

Sturgeon, P., Itano, H. A., and Bergren, We Re: Genetic and Bio-
chemical Studies of "intermediate" Types of Cooley's anemia,
Brit. J. Hematology, l;26U-277, 1955-

Itano, H, A.: Clinical States Associated with Alterations of the
Hemoglobin Molecule, A.M. A. Arch* Int. Med., 96;287-297, 1955-

Itano, Ho A.: The Hemoglobins, Annual Rev. Biochem. In press.

17. LIST HONORS AND AW/vRDS TO PERSONNEL RSL/;TING TO THIS PROJECT DURING
CALENDAR YEIiR 1955:

Delivered the Fifth George I'linot Lecture before the Section on

Experimental Medicine and Therapeutics, American Medical Association,
June 8, 1955.





Analysis of ffiH Program Activities

Project Description Sheet

National Institute of

Arthritis and Metabolic Diseases 2. Pathology and Histochemistry
INSTITUTE LABORATORY

Hematology k- 5. NIAMD-^8^
SECTI on LOGATI ON SERI A L

Physiology of white cells in diabetes
PROJECT TITLE

Jane Shohl and George Brecher
PRINCIPAL INVESTIGATOR(S)

None
OTHER INVESTIGAlmS

PROJECT DESCRIPTI ON

:

Objectives : Characterization of the metabolic abnormality of

white cells in diabetes and the possible relationship to

the susceptibility to infections . As employed, diabetes
will be produced experimentally in rabbits by alloxan.
The metabolism of the white cells will be studied using
chemical and tracer methods. _The role of demonstrable
abnormalities of white cells in the increased suscepti-
bility to infection of diabetic animals and men will be
studied.

Major Findings: This project was initiated one month ago and
there are no major findings.

Significance to NIAMD Research ; The susceptibility of diabetics
to infection is one of the unsolved puzzles of this im-
portant disease

.





Analysis of MH Program Activities

Budget Data Sheet

10. NIAMD-85
SERIAL NO.

12= BUDGET AGTIVITYl Research

13. No cooperating units of the Public Health Service or other organi-

zations .

W. IF THIS PROJECT RESEl^IBLEP, COMPLEMENTS, OR PARALLiiLS RESEARCH DONE

ELSEv\fHERE IN THE PUBLIC HSiiLTH SERVICE ( WITHOUT INTSrlCMKGi, OF

PER30MNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO.(S) IF i/'flTHIN NIH)

This project complements investigations by Dr , Gorsuch ( ),

Laboratory of Clinical Investigations, National Institute of Micro-
biology, whose studies will be concerned primarily with the clearing
mechanism of bacteria in diabetics rather than with the specific
function of white blood cells.





Analysis of NIH Program Activities

Honors, Awards, and Publications Sheet

15. NIAMD-8$
SERIAL MO.

W, LIST PUBLICATIONS OTHER TMN ABSTRACTS FROM TIES PROJECT DURIi^iG

CALEMAR YS/Jl 1955 s

None

17. LIST HONORS AND A»«.RDS TO FERSOMffiL REL'^TING TO THIS PROJECT DURING
CiiLENDAR YEAR 1955:

None

.





'Analysis of NIH Program Activities

Project Description Sheet

National Institute of

1. Arthritis and Metabolic Diseases 2. Pathology and Histochemistry
- INSTITUTE LABOR?iTORY

3. Hematology U. 5. NLAMC-
SECTION LOCATION SERIAL NO,

6. Regulation of hemopoiesis
PROJECT TITLE

7 . Frederick Stohlman, Jr . , and George Brecher
PRI NCIPAL I ivVESTI GATOl^T

8. None
OTHER lOTiSTIGATORS

K PROJECT DESCRIPTION ;

Objectives: The identification and characterization of substances
capable of stimulating red cell production.

Methods Eitployed: Substances capable of stimulating red cell
production are assayed by injecting them into irradiated
rats which respond better than normal animals to such
stimulation. The response is measured by the incorpo-
ration of radioactive iron into red cells. It has been
shown that under the conditions used this is an accurate
measure of red cell production. Other methods enployed
for the measurement of red cell production include the
clearance of radio-iron, and survival studies of red
blood cells using radio-chjromium as a tracer.

Major Findings ;

1. The presence of a substance capable of stimulating
production of red blood calls has becin demonstrated
in the plasma of anemic rats. This substance is

stable at room temperature for several days, and
stable at ice box temperature for several weeks. It
is unstable at body temperature

.

2

.

A similar or identical stimulating substance is

present in the blood of animals exposed to altitude

.



NIAMp-86___
SERIAL, NGc

9. Najor Findings (cont'd.)

3. The oxygen lack induced by exposure to altitude
appears to have a dual effect. On the one hand, it
appears to stimulate red cell production by elabo-
ration of a factor which stimulates the bone marrow.
On the other hand, oxygen lack of the bone marrow
itself inhibits erythropoiesis. Consequently,
maximal response to the stimulus of hypoxia is not
always obtained on exposure to altitude because of

^ these conflicting influences of hypoxia.

U. Early damage to red cells following whole body
irradiation has been demonstrated. This very subtle
damage becomes apparent only when a second noxious
influence acts on the miniirially damaged red cells.

Significance to NIAMD Research ; Anemia is a common compli-
cation of arthritis and may be refractory to treatment.
A better understanding of regulation of erythropoiesis
should result eventually in improved therapy.

Proposed Course of Pro ject; Physical-chemical means will be
employed for fractionation of the 'plasma and the various
plasma fractions will be tested for the presence of ery-
thropoietic factor. Concentration of this stimulator
will also be attempted.



Analysis of NIH Program Activities

Budget Data Sheet

10. NIAMD'-86
SERIAL NO,

BUDuST ACTIVITY: Research

Tj: Tdentify any cooperating units of the public health service, or

OTHER ORJAMZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSOM^jEL

FOR THIS PROJECT IN EITHER 1955 or 1?56: IF COOPERATING UNIT IS

WITHIN iCH INDICATE SERIAL NO(S) (ITEM 10)

Dr, S„ J, Sarnoff ( ), Laboratory of Cardiovascular Hemo-

dynamics and Dr. F. Stohlman, Jr» ( ) are collaborating

in the study of anemia produced by the mechanical damage to red

cells in experimental animals and men earring plastic heart

prosthesis

o

nn No parallel research in the Public Health Service

.





Analysis of NIH Program Activities

Honors, Awards, and Publications Sheet

1^ . NlAMD-86
SERIAL MO.

W. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALEimiR YEi\R 1955-

1. Stohlman, Fc, Jr., Cronkite, E» P., and Brecher, G. : Stimu-
lation of Erythropoiesis in Irradiated Dogs and Rats. Proc.
Soc. Exp. Biol, & Med., 88:1+02, 1955-

2. Stohlman, F., Jr.: Red Cell Survival in the Dog Determined
by a Method of Differential Agglutination Employing Canine
Anti-A Serum, J. of Lab. & Clin. Med. January, 19^6.

3o Stohlman, F., Jr., and Schneiderman, M,: Application of the
Cr^ Technic to the Study of Experimental Hemolysis in the
Dog. J, of Lab. & Clin. Med., January, 1956.

h- Stohlman, F., Jr., Sarnoff, S. J., Case, R. B«, and Ness,
A. T.: Hemolytic Syndrome Following the Insertion of a

Lucite Ball Valve Prosthesis Into the Cardiovascular System.
Circulation. In press.

5-. Cronkite, E. P., and Brecher, G.: Sort des Leucocytes Trans-
fuses dans les Chiens Atteints d'Aplasie de la Moelle Osseuse.

Le Sang, 26:260, 1955.

17. LIST HONORS AND AiaTARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALEND/Jl YEAR 1955 i

None

.





Analysis of NIH Program Activities

Project Description Sheet

National Institute of

Arthritis and Metabolic Diseas es 2 . Pathology and Histochemistry
INSTITUTE LABORA.TORY

Pathologic Anatomy U- 3'« MIAMD'-'87
SECTION LOCATION SERIAL NO.

Project A: Production of Experimental bacterial endocarditis and
glomerulonephritis

,

Project B

Project C

Pr'oject D

High Altitude.
Toxicity of Iodides and lodateSo
pathology of trypanosomiasis in rabbits.

PROJECT TITLE

B. Highman.
PRINCIPAL IWESTIGATOR

P. D. Altland (Projects A and B); J= Roshe (Project A); S. E. Webster
(Project C)| E. Jo Tobie (Project D),

OTHER INVESTIGATORS

PROJECT DESCRIPTION:

Project A - Production of Experimental bacterial endocarditis and
glomerulonephritis

.

Objectives: To produce endocarditis and glomerulonephritis ^ to

determine predisposing factors, to study the development of

the lesions and causes of treatment failures, and to test in

vivo the effectiveness of various forms of therapy.

Methods Employed; Aortic insufficiency is induced in dogs by per-
forating an aortic leaflet with punch introduced through an
incision in the ascending aorta. Beginning about tvro weeks
after surgery, five-hour bacterial broth cultures, 1 or 2 cc.

per dose, are injected intravenously.

Major Findings; Endocarditis resembling acute and subacute bacterial
endocarditis in man was produced consistently by Staphylococcus
aureus and Streptococcus mitis respectively; a single injection
was -.effective-o Dogs given staphylococci usually died in a week
while dogs given S, mitis vrere sacrificed in 10 to lii days. The

valvular lesions in both groups were confined largely to the con-

tact surfaces of the mitral and aortic leaflets and to the



NIAMD~87
SERIAL Nu,~

9. (Cont'd)

endDcardlucm facing the perforation in the aortic leaflet; these
are the areas of greatest hemodjmamic stress in aortic insuffi-
ciency. Dogs given Sc mitis often showed a diffuse prolif-
erative glomerulonephritis similar to that associated with
human endocarditis. A Hufnagel valve, inserted belov;- the arch
of the aorta before bacteria were injected, afforded no striking
protection against endocarditis.

Significance

;

Our findings indicate that dogs Tdth aortic insuffi-
ciency are useful in the study and production of experimental
endocarditis and glomerulonephritis and may aid in achieving
the objectives outlined above. The failure of the Hufnagel
valve, TThich reduces cardiac work load, suggests that addi-
tional factors, perhaps a deficient coronary and valvular
blood flow, play a role in susceptibility to endocarditis. An
increased work load has been shovm to be a factor in rendering
altitude animals, described in Project B, susceptible to endo-
carditis.

Proposed Course of Proje ct i Studies will be made on the natural
coui'se of the untreated infection in dogs given S. mitis , on
the effects of antibiotic therapy, and on the susceptibility
of dogs with aortic insufficiency to other bacteria.

Project B - High Altitude Studies.

Objectives

:

To study effects of discontinuous exposure to simulated
high altitude (hypoxia) on various animals.

Methods Employed; Animals are exposed several hours daily to a sim-
ulated altitude of 2^,000 feet.

Major Findings; Damage to the heart and other organs is less in dogs

than in simi^Jirly exposed rats. Dogs develop moderate suscepti-
bility to endocarditis, but this is less than in similarly ex-
posed rats and less than in dogs with aortic insufficiency des-
cribed in Project A.

Significance; Findings may be significant to those concerned with
aviation medicine, health of high altitude inhabitants, and
laboratory investigation of cardiorenal, endocrine and other
metabolic disorders.

Proposed Course of Project; In addition to continuing above, studies
will be made on obese rats to determine influence of high fat
diets on the development of pathologic lesions attributable to

high altitude.



NIAMD-87
SERIAL NO,

9» (Cont'd)

Project C - Toxicity of Iodides and lodates

Objectives: To determine possible health hazards in use of iodides

and iodates, particularly for prevention of colloid goiter.

Methods Employed: Animals are examined histologically at various
~ periods after administration of iodides and iodates by various

routes e

Major Findings : lodates cause damage to parietal cells of stomach

and to retina.

Significance; May be useful tool in studying pathogenesis of certain

eye and stomach disorders.

Proposed Course of Project: Studies will be continued, using dogs,
" to deteraiine safe therapeutic limits t

Proje ct D - PathoJ.ogy of Trypanosomiasis in Rabbits o

Objectives

;

To produce lesions in rabbits comparable mth the lesions
'~in the" nervous system found in late stages of human trypano-

somiasis (African sleeping sickness )=

Methods Employed; Animals inoculated with trypanosomes are treated
after successive relapses (vd.th aminonucleoside of puromycin)
to prolong life sufficiently for the late stages of the disease '

to develop.

Major Findings

;

Central nervous system lesions comparable with
those of human trypanosomiasis have been produced in infected
mice so treated.

Significance ; May be useful in studying pathogenesis and treatment
of African sleeping sickness

o

Proposed Course of Project; Depends on results.





Analysis of NIH Program Activities

Budget Data Sheet

10 • NTAMn-ft7
SERIAL 1^0.

12. BUDGET ACTIVITY: Research

13. IDENTIFY ArY C00PER.1TING UNITS OF THE PUBLIC HE^ILTH SERVICE, OR

_ OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FDR THIS PROJECT IN EITHER 19^5 or 19^6: IF C00PERj\TING UNIT IS
MTHIN NIH INDICATE SERIAL NO(S) (ITEM 10)

Laboratory of Physical Biology, Section on Physiology, NIAlffl

(Project A and B)

.

Clinic of Surgery, National Heart Institute
(Project A)o

Laboratory of Pharmacology and Toxicology, Section on Pharmacolgj',

NIAMD (Project C).

Laboratory of Infectious Diseases, National Microbiological
Institute (Project D).

Uu IF THIS PROJECT RESEIIBLES, COI'IPLELiENTS, OR PARALLELS RESE/iRCH DONE
ELSE^JHERE IN THE PUBLIC Ha'.LTH SERVICE (WITHOUT INTERCffiiNGE OF
PERSONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESK\RCH: (BY SERIAL
NO(S). IF YiJITHIN NIH).

No parallel research in the Public Health Service.





Analysis of NIH Program Activities

Honors J
Awards, and Publication Sheet

1^- .NIAMD~87
SERIAL NOc

rS'. LIST PUBLICATIONS OTHER THAN ABSTRi\CTS EROM THIS PROJECT DURING
CALENDAR YEAR 1955:

Highman, B. and Altland, P, D.: Effect of altitude and cobalt
polycythemia, hypoxia, and cortisone on susceptibility of rats
to endocarditis. Circulation Research 3:351-356, 1955.

Tobie, E» Ja^ and Highman, B, : Influence of the amino nucleoside
of puromycin on the course and pathology of trypanosome infections
in rabbits and mice. Am, J, Trcp, Med. and Hyg, In press

o

Highman, B„, Roshe, J, and Altland, Po Do: Production of endocar-
ditis with Staphylococcus aureus and S treptococcus mitis in dogs
with aortic insufficiency. Circulation Researcho In press.

17. LIST HONORS AND AWARDS TO PERSOIMEL REL\TING TO THIS PROJECT DURING
CALENDAR m\R 1955:

None„
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Project Description Sheet

National Institute of

1, Arthritis and Metabolic Diseases 2. Pathology and Histochemistry
INSTITUTE LABORATORY

3. Pathologic Anatomy h. ^. NIAMD-88
SECTION LOCATION SERIAL NO.

6. Study of Mechanisms Involved in Infectious Diseases
PROJECT TITLE

Eo M. Lerner II
PRINCIPAL INVESTIGTiTORiS)

Elizabeth Verder^ Alexis Shelokov, Roger CoIBj and Leon Sokoloff
OTHER INVESTIGATORS

PROJECT DESCRIPTION:

Objectives: The objective of this project is to study the course
of natural infections in man, and natural and artificially in-
duced infections in animals , emplojT-ng bacteriological, patho-
logical^ immunological^ and chemical methods of investigation,
in order to elucidate some of the factors influencing host-
parasite relationship.

A. Streptobacillus moniliformis Infections.

B, Tissue Antibodies in Rheumatic Fever with Special Reference to

the Streptococcus .

ttethods Employed: A. - Animals have been injected and studied
culturally and histologically to follow the pathogenesis of

Streptobacillus moniliformis infection,, Specialized jjultural
methods have been employed to recover this microorganism in

cases of atypical human infections. Immunological techniques
have been applied to the identification of this microorganism.

Ma j or K-ndin gs

:

A. - Strains of Streptobacillus moniliformis have
been isolated and characterized from atypical human infections
and from cases of rat-bite fover. Acute and chronic lesions
have been produced in mice and monkeys with these strains, and
the organisms have been recovere"d on culture of the lesions.



NIAMD>.88

SERIAL K0~

(Cont'd)

Agglutination studies have been carried out in rabbits using
human strain antigen. Several strains of this microorganism
have been isolated from naturally-occurring lung and middle
ear infections in old rats. Strains have been selected for
ease of cultivation, and have been adapted to grow on rela-
tively simplified culture media. Antigens have been prepared
from the bacillary phase of the rat strains, and the phago-
cytosis of living and killed antigens by guinea pig blood
leukocytes has been studied, with quantitation of levels jf

phagocytic activity.

Significance

;

A. - The development of a sensitive and simplified
immunological method for detecting infection with, or immunity
to, this microorganism mil be of great value in cases vfhere

cultural recovery is difficult or impossible, and in confirming
the significance of cultural recovery in infections. The occur-
rence of Streptobacillus moniliformis in atypical human infec-
tions may be responsible for clinical conditions without pre-
viously assigned etiologj^;,

The relationship of S treptobacillus moniliformis to arthritis
in rats may provide an experimental model for studying the
possible infectious etiology of this disease in this and other
species, and has direct bearing on a proposed cooperative pro-
ject on experimental arthritis, production with Dr. Leon Sokoloff,
LPH-NIAIVID.

B, - Despite the Yddespread belief that infection with the

Streptococcus and resultant hypersensitivity are in some fashion
involved in the pathogenesis of rheumatic fever, extensive
cultural and serological studies for tlrls microorganism in body
fluids have failed to support this hypothesis. So far as can
be ascertained, no attempt to date has been made to determine
the presence or absence cf specific sensitivity reactions in
tissues^ particularly in those tissues involved by this disease.

Proposed Course of Project; A. - Continue to screen h-uman and
animal infections culturally for S

t

reptobacillus moniliformis .

Supplement cultural diagnosis by immunological techniques for

the detection of infection and for the characterization of strains.

Extend the measurements of phagocytosis of antigens prepared
from rat strains to the determination of plasm.a opsonin levels
in normal, immunized, and naturally and artificially infected
animals. This will be correlated with cultural recovery and
pathological examination.



NIAMD-88
SERI/\L N0«

9. (Cont'd)

Attempt to employ plasma opsonin determination or other
immunological reactions as a means of detecting or confirming
naturally-occurring infections Y^ith this microorganism in man
and animals.

B. - Obtain tissues from cases of rhe-umatic fever, extract
these, and by means of the currently available reactions to

the Streptococcus , determine whether specific antibodies are

concentrated in these tissues. Obtain tissues at various
phases of the disease, from such sources as auricular appen-
dage biopsies taken during mitral commissurotomy, subcutaneous
nodules, etc. Prepare extracts by conventional techniques of
grinding, macerating, etc., and eluting in quantitative fashion.
Examine extracts for immunological reaction to the S trepto-

coccus , employing reactions of varying degrees of specificity,
such as : precipitin reaction, antistreptolysin-O, antistrepto-
kinaso, and antistreptodornase titres, etc. Determine tissue
antibodies quantitatively and compare to blood levels of same,

in order to establish whether if present and if concentrated
in the lesions » Examine tissue specimens histologically con-
current vri.th preparation of extracts;,





Analysis of WIH Program Activities

Budget Data Sheet

10. NIMD~£
SERIAL NO.

12. BUDGET ACTIVITY: Research

13 o IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORaiNIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN EITHER 19S^ or 1956: IF COOPER^^TING UNIT
IS WITHIN NIH INDICATE SERL'.L NO(S) (ITEM 10)

National Microbiological Institutej Laboratory of Infectious
Diseases I Section on Bacterial and Mycotic Diseases and Section
on Basic Studies, Provides facilities and personnel as needed.

Hu IF THIS PROJECT RESEI.SLES, COMPLEll:IENTS, OR PARALLELS RESE/iRCH DONE
;v ELSE^irpERE IN TH PUBLIC HK'.LTH SERVICE (YiTITHOUT INTERCHj\NGE OF

P PERSONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESKIRCH: (BY
SERLIL NO.(S) IF TOTHIN NIH).

This project complements and is part of research done by units
described in 1,3, above, mth interchange of personnel and
facilities

,





Analysis of NIH Program Activities

Honors^ Awards^ and Publications Sheet

1^ . NIAMD-
SERL1L NO.

W, LIST PITBLICATIONS OTHER TPIAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YK4R 1955:

None,

17. LIST HONORS AND ATiTARDS TO PERSONNEL RELITING TO THIS PROJECT
DURING CALENDAR YEAR 1955:

None,
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Project Description Sheet

National Institute of
1. Arthritis and Metabolic Diseases 2. Pathology and Histochemistry

INSTITUTE LABORATORY

3. Pathologic Anatomy U<. 5. NIAMD»89
SECTION TOCATION SERIAL NO.

6, Comparative pathology
PROJECT TITLE

7, ladd N . Loomis
PRINCIPAL DIVESTIGATORXsT

io A. W„ Pratt and R. R„ miliams
OTHER INVESTIGATORS

PROJECT DESCRIPTION;

Comparative pathology, both as individual and cooperative research,

(A). Rous Sarcoma of chickens (in cooperation with Dr. A, W. Pratt,
NCI).

(1). Objectives

;

The histogenesis of the tumor vras studied to
determine the cell type involved in the formation of
the Rous sarcoma.

Methods Employed: Purified Rous virus ^vas inoculated sub-
cutaneously into five Tireek old chicks. Individual
chicks Yfere killed at intervals (ranging from 1 hour
to 20 days ) after inoculation and the inoculation site
was examined microscopically for evidence of tumor
formation. Routine histopathologic techniques and also
special stains were used.

Findings

;

It was found that the tumor arose from the sub-
cutaneous fibroblasts when the Rous virus was injected
subcutaneously.



NIAFiD-°89

SERIAL NOo

9o (Cont'd)

Significance ; This is a contribution to o^ar knowledge of
tumors and their origins. The Rous sarcoma is in a
special class and is the object of considerable con-
trover sy.

Proposed Course of Project; This phase is completed and a
"

paper has been submitted for publication.

(2), Objectives

;

Using the material from (1) the skeletal muscle
lesion caused by the Rous tumor is being studied to
clarify its special characteristics.

i\?ethods Employed; Microscopic examination of the earliest
muscle lesions are being made. Special stains and some
serial sections are being used.

Findings

;

The muscle lesion in the Rous tumor bearing
chick arises in a cliaracteristic manner considered to
be different than the usual concepts of sarcomatous
muscle lesionso

Significance ; This stud;/ vd.ll add to our information on
the Rous tumor vrLth unknown significance for the cancer
field.

Proposed Course of Project; A manuscript is being prepared,

(B). The development of a nevf technique for virus piijrification (in
cooperation with Dr. R. R. Yailiams, NLUID).

Objectives

;

To determine if the use of cellulose filtration
combined with an antigen antibody complex vdll result
in virus purification.

/.'lethods Employed; Newcastle Disease virus (NeD.V.) was
harvested fjrom chick embryos and was ultracentrifuged.
The ultracentrifuged virus material is exposed to

powdered celliilose coated vfith anti-allantoic fluid
rabbit anti-sera, A "before and after" calculation
can be made^ using LD^q ratios to nitrogen values in
conjunction with hemagglutination titres, that identifies
virus purification.

Findings

;

Some evidence of significant McD.V, virus purifi-
cation has been determined.



NIAMD-89
SERIAL NO.

9, (Cont'd)

Proposed Course of Project; The work is continuing

,

(C)o Monkey safety tests of the Salk polio vaccine continues, in
cooperation with Dro L. L. Ashburn, NIAIffi, for D.B.S.

Objectives

:

Examination of brain and spinal cord tissue
" sections from inoculated Rhesus and Cynomologous

mori<:eys for evidence of live virus in the Salk polio
vaccine <,

(D). Neuropathology of dogs.

Objectives

;

Classification of the various CMS lesions of

dogs is being made. Many of these lesions are rare

and there is little information about them„

Methods Employed; A careful post-mortem examination is

made and when combined -with the history and the ante-
mortem examination increases in value

o

A systematic microscopic examination of the brain and
spinal cord is made using standard histopathologic
techniques and some special stains. Routine sampling
of the other organs are examined microscopically.

Findings

;

The conditions encountered vary from virus
diseases to traumatic conditions and tumors.

Proposed Course of Project; The survey is continuing and
the interesting material will be published.





Analysis of NIH Program Activities

Budget Data Sheet

10. NIAMD-~89
SERL\L NO.

12. BUDGET ACTIVITY; Research

13. IDENTIFY ANY COOPERilTING F.IITS OF THE PUBLIC HE/iLTH SERVICE, OR
OTHER ORGANIZATIONS J PROVTDEJG FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN EITHER 1955 or 19^6: IF COOPERATING UNIT
IS WITHIN NIH INDICATE SERIAL NO(S) (ITEM 10)

98 (A), (1) and (2). Laboratory of Physiology, Radiation
Physiology Section^ National Cancer Institute. Dr. A. W, Pratt.

9. (B). Laboratory of Physical Biology, NIAMD. Dr, R. R. Williams,

Hu IF THIS PROJECT RESEKBLES, COi IPLE1!ENTS , OR PARALLELS RESE/\RCH DONE
ELSEWHERE IN THE PUBLIC HE/iLTH SERVICE (TffTHOUT INTERCPIANGE OF
PERSONNEL, FACILITIES OR FUNTDS), IDENTIFY SUCK RESEARCH: (BY SERIAL
NO.(S) IF MTHIN NIH)

No parallel research in the Public Health Service.





Analysis of NIH Program Activities

Honors J Awards ^ and Publications Sheet

1^. mj\hlB^

SERIAL NO.

1^; LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR TEAR 19$^:

None

.

17. LIST HONORS AND AYiTARDS TO PERSONNEL REIk\TING TO THIS PROJECT
DURING CALENDAR YE^^R 195^:

Noneo
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Project Description Sheet

National Institute of

1. Arthritis and Metabolic Diseases 2. Pathology and Histochemistry
INSTITUTE LABORi'.TORY

3. Pathologic Anatomy U. 5. NIAMD-90
SECTION LOCATION SERIAL NO.

(A). Pathologic lesions induced by speraiine and ohemically related
substances.

6. (B). Human pathology] diagnostic - researcho

PROJECT TITLE

7. L« L. Ashburn
PRINCIPAL INVESTia\TOR(,S}

8. Celia Tabor and Sanford Rosenthal
OTHER- INVESTIGATORS

9. PROJECT DESCRIPTION

(A). Spermine Studies

Objectives

;

Study cf the acute and chronic lesions induced by
spermine and related substances in order to clarify mechanism
of action.

Methods Employed; Administration of test substance and inactive
" (control) material by various routes (subcutaneous, intra-

aortic and intra-arterial (renal)) and seriiil study of organs

by gross and histologic methods.

Major Findings ; Repeated subcutaneous administration of spermine
results in moderate renal atrophy (guinea pig, rabbit), single

intra-arterial (renal) administration causes an acute lesion

which progresses to an irregularly diffuse renal atrophy and
scarring, commonly associated mth elevation of blood pressure
(rabbit); focal myocardial necrosis.

Significance

;

The actual role of the kidney in renal hypertension
is not known; another method of producing renal hypertension
may be of help.



NIAMD-.90

SERI/lL NO.

9^ (Cont'd)

Proposed Course of Projoct ; Continuation of attempts to deter-
mine mechanism of renal inj-ury^ correlation of renal alter-
ation T.dth blood pressure curve, methods of protecting
kidney from, injury by spermine, search for cause of cardiac
hypertrophy and determination of relationship of myocardial
necrosis to renal lesion,

(B), Human Pathology.

Diagnostic: Service to various Federal Kospitals, mainly those

of the Division of Indian Health,

Research;

(1), Study of relative frequency of various tumor types in

the American Indian by analyzing data in our files

covering a period of about 20 years o The study at

present is in the indexing phase.

(2)c Study of the pathology of untreated syphilis in co-
operation with venereal disease research program.



Analysis of MIH Program Activities

Budget Data Sheet

10, NIAI-'ID"90
SERIAL NO.

12, BUDGET ACTIVITY: Research.

13. IDENTIFT ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSOWIEL
FOR THIS PROJECT IN EITHER 19^5 or 19^6: IF COOPERATING UNIT IS

VlflTHIN NIH INDICATE SERLIL NO(S) (ITEM 10 )»

Laboratory of Pharmacology and Toxicology, NIAMD
(9o A).

Hu IF THIS PROJECT RESEMBLES, COIvIPLEMENTS, OR PARALLELS RESFARCH
DONE ELSEWHERE IN THE PUBLIC HEilLTH SERVICE (WITHOUT INTER-
CHz\NGE OF PERSONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH;
(BY SERIAL NO(S). IF WE THIN NIH).

Complements spermine study done in LPT, NIAIffi.





Analysis ci NIH Program Activities

Honors, Awards^ and Publication Sheet

1^' mMD=2Q
SERIAL NO.

16, LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR TB\R 195^:

None.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 19^5:

None,
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Project Description Sheet

1. National Institute of Arthritis & Metabolic Diseases

nJSTITUTE

2 o Pharmacology and Toxicology
LABORATORY ...

3. Biochemical Pharm.acology

h>

SECTION

PROJECT TITLE

Alan H. Mehler
PRINCIP;.L INVEST IG.iTOR(S)

None

LOCATION (IF OTHER THAN BETHESDa;

?. NIAM)-91
SERLiL NO.

6. Biosynthesis of Nicotinic .xicl

3.

OTHER LNVESTIG-.TORS

9. PROJECT DESCRIPTION

Objectives ; To isolate the individual steps in the sequence of

reactions resulting in nicotinic acid formation

,

to study the properties of the enzymes involved,
and to describe the intermediate metabolites

.

With the reactions available, to study the relation
of these enzymes to altered metabolic conditions.

Me thod s Emp1oyed ; Enzymes are obtained from various sources and
purified by the variety of methods currently used
in this field. Chemical and physical, especially
spectrophotometries methods are used to measure
enzyme activity and to identify products. Possible
substrates and products are synthesized by conven-
tional organic chemical techniques . Animals are
treated to produce altered metabolic states, and
enzymes from such animals are assayed.



NIA?!ID-91

Major Findings ; During the last year it was found that a

product of enzymatic action on 3-hydroxyanthranilic
acid is picolinic acid^ and that this compound
is formed' naturally and excreted as a glycine
conjugate. In collaboration with I4r. S. McDaniel
and Dr. J. Hundley, the enzyme that makes picolinic
acid was fo\:uid to be greatly increased in the
livers of diabetic rats

.

Significance ti MLii^D Research ; Two' lines of inquiry are re-
lated to NLiMD research. One is a study of the
reactions that influence niacin metabolism in
order to gain more insight into the biochemistry
of this vitamin o The other is the analysis of
the effect of diabetes on liver enzymes, whi h
may give information about the nature of the

metabolic lesions in this disease.

Proposed course of project . During the next year it is pro-
posed (1) to st.udy factors influencing the level
of liver enzymes as related to diabetes, (with
Dr. Hundley and Mr. McDaniel) (2) to prepare
isotopically labeled 3-hydroXyant.hranilic acid
(in collaboration with Dr. E. May) and use

this material in studies on the metabolism of
this compound in intact animals, in attempts to
find the enzymes that synthesize niacin, and in a

study of the nature of the picolinic acid-synthe-
sizing enzymes, (3) to purify further enzymes
involved in the metabolism of tryptophan and study
the nature of the reactions catalyzed by them.

- 2
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Budget Data Sheet

^Q^ NIAMD-91.

SERIAL NO.

12. Research
BUDGET ACTIVITY

13 . None

lU.

IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEaLTH SERVICE,
OR OTHER ORGANIZATIONS, PROVIDING FUiDS, F.iCILITIES, OR

PERSONNEL FOR THIS PROJECT IN EITHER 1955 OR 1956: IF CO-
OPERilTING UNIT IS WITHIN NIH UTOICATE SERIAL NO(S) (ITEM 10)

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH
DONE ELSEl-fflERE IN THE PUBLIC HEALTH SERVICE (WITHOUT KTER-
CHANGE OF PERSONNEL, FACILITIES ORFUINTDS), IDENTIFY SUCH
RESEARCH s (BY SERIaL NO.(S) IF WITHIN NIH)
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Analysis of MIH Pro Tarn .activities

Honors
J
Awards

j,
and Publications Sheet

NIJil-ID-91

SmiAL NO.

16. LIST PUBLICATIONS OTHER TH.iN i^STRACTS FROM THIS PROJECT
DURMG CALEND.iR YE^iR 19514!

(1) Horecker^ B. Lo and Mehler, A. H. Carbohydrate
Metabolism » Annual Review of Biochemistry.
Vol. 2U (1955)

(2) Mehler, A. H. Formation of Picolinic and Quino-
linic .icids Following Enzymatic Oxidation of

3-Hydroxyanthranilic .'icid, J. Biol. Chem. In

Press

.

(3) Mehler^ lo H. and Y» T'. Chang' Biological Reactions
of Fluoroacetylcholine . Arch, Biochem. Biophys . In

press

.
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Analysis of Nffl Frograra Activities

Project Description Sheet

1. National Institute of Arthritis & Metabolic Diseases

mSTITUTE

2. Pharmacology and Toxicology
LABORATORY .

3. Biochemical Pharmacology
SaCTION

h.
LOCATION (IF OTHER THiJNI BETHESD.n"

5. NIAi!-ID~92-

SERIAL NO.

6. Histidinej Histamine & Related Imidazoles & Amines

PROJECT TITLE

7. Herbert Tabor
PRIJTCIFAL INVESTIGATOR

B. Ames, H. Bauer, E. Adams, 0. H. Hayaishi (from Sect, on

Toxicology) __^
PRINCIP.iL mVSSTIGATORS

PROJECT DESCRIPTION

Objectives ; To study the biosynthesis, intermediary metabo-

lism, and pharmacological activity of these

compounds in order to understand better their

physiological and pathological role.

Major Findings ; Further work has been done on the nature of

the intermediate steps in the metabolism of

histidine and histamine, ri new synthesis of

formiminoglutamic and of f orraiminoaspartic acid

has been developed; these compounds are now

available in large amounts . The former compound

is an intermediate in the degradation of histidine,

while the latter is now shown to be an intermediate



ML«I-ID-92

in the pathway histamins I'l-^ iraidazoleacetic

and -"—> formiraino aspartic and ) formylaspar-
tic acid (in Pseudomonas with Dr. 0. H. Hayaishi)

.

Studies on histidine biosjTithesis have been
carried out by Dr. .,.mes (1,2) and Dr. .tdams {3,h) .

(1) Imidazoleglycerol phosphate -—* imidazole-
acetol phosphate .

(2) Imidazoleacetol phosphate •.—j histidinol
phosphate -

(3) Histidinol —^ histidinal

.

(I4) Histidinal -

—

^ histidine.

The characteristics of these enzymes have been
studied; in particular, enzyme 2 is a transaminase
type enzyme with a pyridoxal phosphate cofactor.

.1 convenient synthetic method hasJoeen developed
for the preparation of C and N - putrescine
dehydrochloride . (See project report of Dr. S. M.
Rosenthal on spermine.)

- 2 -
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Significanc e to MI.tfD Resoarch } Hist'idine is an essantial
amino acid, and enters into inany important metabolic
relationships. The C-2 of the imidazole ring is

important in "one-carbon metabolism", and is closely
ralated to' studies on the role of folic acid in

metabolism. Changes in histidino metabolism have been
described upon alterations in the hormonal pattern,
particularly in rheumatoid arthritis . Histamine is a

powerful pharmacolbgical agent which is normally
present in tissues. It appears to be very important
in gastric secretions, neurohormonal reaction to
stress, certain types of neural transmission, and in
allergy and anaphylaxis. Histamine appears to be
very important in stimulating the adrenal-anterior
pituitary system. It is anticipated that further studies
on its metabolic interrelationship will aid in clarifying
iiietamine's role in these phenomena.

Proposed Course of Irojec t;; I. Histamine lietabolism

A. Nature of othur urinary metabolites after adminis-
tration of C^ histamine.

B. Enzymatic and' chemical syntheses of imidazoleacetic
acid riboside.

C. Enzymatic degradation of imidazoleacetic acid.

D. Physiological and pharmacological studies as

indicated during the development of the project.

II. Histidine Metabolism

Ptirification of various enzymes invol'ved in con-
version of histidino to glutamic acid. Particular
emphasis will be' directed towards one-carbon
transfer studies.

Biological syntheses and degradation of carnosine,
anserine, ergothioneine, and other related
imidazoles. Particular emphasis on studies con-
cerned with the biosynthesis of histidine.

3 -
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SSRLiL NO.

12. Research

13. None. Funds for Dr. Hugo B^iuor supplied by grant from National
Science' Foundation since August 1955j previous support from
Ciba Co.
IDENTIFY .iNY COOPERATING UI^IITS OF THE PUBLIC IIE^iLTH SERVICE,
OR OTHER CRCATIZaTIONS, PROVIDING FUITOS, F...CILITIES, OR
T-SRSONMEL FOR THIS PROJECT IN EITHER 1955 or 1956: IF

COOPERATING U>IIT IS i-iJITHIN NIH EffilCiTE SERLiL NO(S) ITEM 10)

II4., None
IF THIS PROJECT RESEMBLES, COMPLEI'HITS, OR P-iRnLLELS RESEARCH
DONE ELSEWHERE EM THE PUBLIC HEALTH SERVICE (WITHOUT STER-
CH..NGE OF PERSONNEL, F-lCILITIES OR FUNDS), IDENTIFY SUCH

RESEARCH:- (BY SERIJiL NO.(S) IF '^THIlM NIH)

k -
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SERIAL NO.

16. LIST PUBLIC.iTIONS OTHER TEA^ /iBSTR^iGTS FROM THIS .-ROJECT DURING
C_iLEND.>R IE.lR 1955:

Bauer, H., Adams, E. and' Tabor' H. L-Histidinol Dihydro-
chloridG , Biochem. Frep. Vol. k, p. k6 (1955)

Mehler/u. H., Tabor, H. and Hayaishi, 0.

Biochora. Frep. Vol. i|, p, 50 (1955)

Urocanic ^cid.

Bauer, H. and Tabor, H. Gyanonethylimidazolc; and Imida-
zoleacetic ;xid Hydrochloride. Biochem. Frep. Vol. 5,
In Press

.

Tabor, H, Histamine - The Fate of Histamine in the Body.
Ciba Synjposium. (1955) In Fress

.

Tabor, H. and Hayaishi, 0. The Excretion of Imidazole-
acetic .icid Riboside Following the Administration of
Imidazoleacetic Acid or Histamine to Rats. J.A.C.S. 77,
505 (1955)

Tabor, H. ' Degradation of Histidine,
Metabolism. (1955)

imino xXid

Tabor, H. Acetylation of .iminos with rigeon Liver
Enzyme. Methods in Snzymology. Vol. I (1955)

Tabor, H. and Mehlcr,' a. H.' Histidase and Urocanase.
Methods in Enzymology. Vol. II (1955)

Tabor, H. Isolation and Determination of Histidine and
Related Gompounds, Methods in Enzymology. (1955) In
Fress

.

(10) Tabor, H, Tabor, G. W., and Rosenthal, S. M. .imine

Oxidases. Methods in Enzymology (1955). In rress.

(11) Jidams, A. Synthesis and Properties of An a-/i.mino

Aldehyde, Histidinal. J.B.G. Vol. 217, No. 1 (1955)

(12) Adams, .i,' L-Histidinal, .i. Biosynthetic Precursor of

Histidine. J.B.G. Vol. 217, No. 1. (1955)

(13) .i-mes, B. N. The Biosynthesis of Histidine. _imino Acid
Metabolism. (1955)

- 5 -
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(lli) Ames, B. N. and Mitchell, H. K. The Biosynthesis of
Histidine; Imidazoleglycerol Fhosphate,' Imidazoleacetol
Phosphate, and Histidinol Phosphate. J,B.C. 212, 68? (1955)

(l5) Ames, B. N. and Horecker, B. L. The Biosynthesis of
Kistidine; Imidazoleacetol Phosphate Transaminase.
J.B.C. (1955) . In Press.

17. None
LIST HONORS MD aW^S TO PERSONNILL REL..TDJG TO THIS iROJECT
DURING CAEi'ID-'xR YEAR 1955:

- 6 -



Analysis of NIH Program Activities

Project Description Sheet

1, National Institute of Arthritis & Metabolic Diseases

INSTITUTE

2 . Pharmaccjlogy and Toxicology
LABORATORY .-,'

; .. .. ^

SECTION
3. Biochemical Pharmacology

LOCATION (IF OTHER THAN BETHESDA)

5. NIAMD-93

•

SERIAL NO.

6. Enzymatic Reactions Involved in the Synthesis of Metabolic

D er

i

vatives of Aspartic Acid and Methyl Mercaptan

PROJECT TITLE

7 . Simon Black
PRINCIPAL INVEST IGATOR^ST

8. l^Irs, Phyllis F. Downey (PreAH-Ously Mrs. N» G. Wright)

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives! A long term objective is the discovery of enzy-

matic mechanisms involved in the synthesis of

constituents of living tissue^ particularly of

proteins .

Methods ; Cell-free enzyme extracts of yeast, as well as of

plant and animal tissues , are tested for their

ability to convert aspartic acid or methyl mercaptan

to new compounds. Chemical j,
chromatographic,

radiochemical, and radioautographic methods are used,

When new substances are found the mechanisms of

their formation are elucidated by classical enzyma-

logical methods

.
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Major Findings ? It has been found that aspartic acid is con-
verted to homoserine in yeast through three
enzymatic steps involving the newly discovered
intermediates,' B-aspartyl phosphate and aspartic-
B-semialdehyde

.

It has also been found that methyl mercaptan is

enzymatically incorporated into the previously un-
known methylthiol ester of 3-phosphoglyceric acid,

and that the latter is enzyraatically converted to
glyceryl methylthiol ester, also newly discovered,
which has been isolated in crystalline forme An
additional enzyme has been discovered in yeast
which catalyzes the phosphorylation of glyceric
acid by ATP to yield 3-phosphoglyceric acid.

Significance to NIAMD Research ; Knoxvledge of the intimate
chemical transformations in living cells will
serve as a basis for better understanding of the
nature of disease and its more intelligent treat-
ment ,

Proposed Course of F'roject s The immediate plan is to learn the
relation of the newly found derivatives of methyl-
mercaptan to established biochemical processes.

- 2 -



Analysis of NIH Prograra Activities

Budget Data Sheet

^Q^ WIAMD-93.

SERIAL NO.

12. Research
BUDGET ACTIVITY

13. None
IDENTIFY ANY COOPSRATDIG UNITS OF THE PUBLIC HEALTH SERVICE,
OR OTHER ORGANIZATIONS, PROVIDING FUInIDS, FaCILITIES, OR

PERSONNEL FOR THIS PROJECT IN EITHER 1955 OR 1956: IF CO-
OPHRaTING miT IS '-JITHE! NIH BIDICATE SERIAL NO(S) (ITEM 10)

II4. None
IF THIS PROJECT RESEI'ffiLES, COMPIEtlENTS, OR PARALLELS RESEARCH
ELSEWI-IERE IN THE PUBLIC HEALTH S^iRVICE (WITHOUT El TERCHiAlJGE OF

PERSONNEL, FACILITIES OR FUi'fflS), IDENTIFY SUCH RESEARCH: (BY
SERIAL NO.(S) IF' WITHM NIH)
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Analysis of NIH Program Activities

Honors^ Awards, and Publications Sheet

NIA MD-.93

SERIAL NO.

16. LIST OF PUBLICATIONS OTHER THAN ABSTR.-ICTS FROM THIS PROJECT

DURING Calendar year 1955:

Blacky S. and Wright^ N. G. 8-Aspartokinase and R-Aspartyl
Phosphate. Jour. Biol. Chem. 213 2? (1955)

Blacky S. and Wright^ N. G. Aspartic B-Seraialdehyde Dehydro-

genase and Aspartic 8-Semialdehyde . Jour. Biol.

Chem. 213 39 (1955)

Black, S. and Wright, N. G'. Honoserine Dehydrogenase.

Jour. Biol. Chem. 213 5l (1955)

Black, So and Wright, N. G. Lntermediate Steps in the Bio-

synthesis of Threonine, in "A Symposium on Amino

Acid Metabolism" (Johns Hopkins Press) page 591 (1955)

Black, S. Potassium-Activated Yeast Aldehyde Dehydrogenase,

in' "Methods in Enzymology" (Academic Press) Vol. 1,

pg. 503 (1955)

Black, S. and Wright, N. G. Enzymatic Formation of Glyceryl

and Phosphoglyceryl Methylthiol Esters. Jour. Biol.

Chem. In Press.

Black, 3. A Microanalytical Method for Acetic and Other

VolatilG Acids, in "Methods in Enzymology"
(Academic Press) Vol. 2. In Press.

17 . None
LIST HONORS ilffl AW.lRDS TO PERSONNEL xRELiTlNG TO THIS PROJECT

DURING Calendar yeaR 1955:

- h -





Analysis of NIH Program j.ctivities

Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases

INSTITUTE

2. Pharmacology and Toxicology

Li.BOR/.TORY
,

3. gharmacology
SECTION U.

L0C..TION (IF OTHER THi.N

BETHESDi.)

5. NIAMD-9U

SERIi-1 NO.

6. The physiological function^ intermediary metabolismj and

pathological effects of spermine ^ spermidine, and related
amine s-

PROJECT TITLE

7. Drs. S. M. Rosenthal, Celia W. Tabor, and R. Cc Greene
PRINCIPAL INVESTIGATORS

8. Drs. H. Tabor, E. L> Jackson, and L. L.. Ashburn (from LfH)
OTHER INVESTIGi'-TORS

9. PROJECT DESORIPTION
.

Objectives ; Spermine and spermidine have been found to be

potent nephrotoxic agents. Analyses of animal tissues,
and of plant and bacterial cells, have demonstrated a

wide distribution, frequently in high concentration.
Studies are conducted to elucidate its metabolism,
physiological function, its relation to renal disease,
to spermatozoal physiology, and to bacterial defense
mechanisms

.

Methods Employed ; (1) The physiological effects of the
degradation products (with an enzyme purified from beef
plasma) have been further studied.

(2) Simplified chromatographic methods have made
possible the rapid estimation of these aitiines in tissue
extracts, body fluids, and in plants and bacteria.
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Sx.RL'.L NO.

(3) Administration to animals by various routes •

(including injection into the renal artcrj^, to produce
renal changes and hypertension.

(h) With isotopic labeled (C-^^ and N-'-^) putrescine,

spermidine and spermine , the intermediary metabolism of

these compounds can be followed,

(5) Mutant organisms requiring these amines for
growth are being sought <> /.n Aspergillus mutant (Sneath)
is being studied.

Fj&jor Findings ; (1) Spermidine has received little previous
study due to lack of methods. L wide distribution has

been found in animal and plant cells, in concentrations
up to 1 mgm per gm. Evidence indicates that putre seine
is also a normal constituent of animal tissues.

(2) These amines ?re not dietary in origin, being
present in animals on purified diets, in the newborn,
and in "sterile" rat liver ("Notre Dajne).

(3) I. single injection of spermine or spermidine
into the renal artery of rabbits causes progressive
degeneration of the injected kidney, leading to almost
complete atrophy in a few months. This is accompanied
by hypertension and cardiac enlargement. Chronic sub-
cutaneous administration produces atrophic changes in
the epithelium of the cortex (with Dr. L. i. Ashburn).

(It) (iviuh Dr. H. Tabor) The biosynthesis of
spermine and spermidine from putrescine was shown in
E. coli

, yeast, /.spurgillus , and minced prostate tissue
by incub?ting with C-J-IJ and N^^' putrescine, Putrescine
is incorporated as a unit, since the C^-t- - N* ratio is
unchanged. Injection of labeled putrescine into rats
resulted in labeled spermidine and spermine in the tis^
sues,

(5) Spermine in the presence of the enzyme (amine
oxidase) is highly lethal to spermatozoa and some bac-
teria (as low as 5 micrograms per ml.). This is antago-
nized by some SH compounds.

(6) J. new method for the synthesis of spermidine
was developed (Dr. Jackson).
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Significance to NL'l'D Res earch ; Spermine and spermidine
are widely distributed in mainmalian and plant tis-
sues and no previous work has demonstrated any phy-
siological function or relation to diseases. It is

believed that this work will throw light on their bio-
chemical significance^ and thst a causative relation-
ship may be shown to some types of human renal disease.

Proposed Course of Project ; (1) Study the characteristics
of chronic lesions produced by spermine and spermidine,
and their relation to human diseases.

(2) To establish the relationship of the
pathological effects to the acute renal lesions which
result from shock and eclampsia.

(3) To establish the significence of the

apermatocidal and bacteriocidal actions in terms of

spcrmatozoal physiology and of bacterial defense
mechanisms.

(h) To further elucidate the intermediary meta-
bolism of these amines by the use of mutant bacteria
and isotopic labeling*

(5) Pharmacological effects, including renal
function studies, following spermine administration.
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3_0. NIAMD-9U

SERL.L NO.

12. Research
BUDGET .-CTIVITY

13. Laboratory of Pathology & Histochemistry (Pr, L.L. Ashburn)

IDENTIFY i.NY OOOPERi'.TING UNITS OF TliL PKS, OR OTHER ORGANI-

ZATIONS, PROVIDING FUNDS, FACIIITIES, OR PERSONI^EL fX)R THIS

PROJECT IN EITHER 1955 OR 1956 s IF GOOPER..TING UNIT IS

WITHIN NIH INDICATE SERIi.L NO(S) (ITEM 10).

II4. This project docs not resemble^ complcmont, or parallel re-

search done elsewhere in the PHS .

IF THIS PROJECT RESEI'iBlES, CGl-IPLEl^lENTS j OR PARi'.LLEIS RE-

SEi' RCH DONE ELSEVJHERL IN THE PUBIIC HEjXTH SERVICE (WITHOUT

INTERGHx.NGE OF PERSOMEL, F;.CILITIES OR FUNDS), IDENTIIY SUCH

RESE.-.RCH; (BY SERL.L NO(S) IF WITHIN NIH.

16 « LIST PUBIICATIONS OTHER THAN ABSTR^'CTS FROM THIS PROJECT

DURING CALEK1D...R YPL^.R 1955:

Rosenthal, S. M. and Tabor, Celia W, "The pharmacology
of spermine and spermidine. Distribution and excretion."

J. Pharm. & Exp. Thercp., 1956 sl6c

Tabor, Celia W. and Rosenthal, S= M. "The pharmacology of

spermine and spermidine. Some effects on animrls and

bacteria." J. Pharm, & Exps Thcrap
.

, 1956 il6.

17 . LIST HONORS x.ND AWARDS TO PERSONNEL RELi.TING TO THIS PROJECT

DURING CALEND..R YEAR 1955:

None





Analysis of NIH Program Activities

Project Description Sheet

1

,

National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2, Laboratory of Pharmacology and Toxicology
lABORATORY

3, Pharmacology ii.

SECTION LOCATION (IF OTHER
THiiN BETHESDA)

5. WIAMD-95
SERIAL NO.

'

6. Metabolic processes, drug action and physical chemistry
related to electrolyte distribution and bioeleotrical
phenomena as exemplified, by. .nerve o

PROJECT TITLE
^

7 . Dr. Abraham M. Shane s

PRINCIPAL INVESTTGATDR

8. ¥!r. Morris Bennan
OTHER INVESTIGATOR

9. PRCJEOT DESCRIPTION :

Objectives ; To determine the effect of metabolic inhibition
and substrates, of drugs with no demonstrable metabolic
action but with a demonstrated effect on electrolyte
distribution, and of alterations in the ionic milieu on
the kinetics of entry and exit of sodium, chloride and
potassium in nerve. The relation of these to the main-
tenance of cellular membrane potentials and to the
production of action potentials also is to be established.

Method Employed ; Desheathed sciatic nerves of the toad which
our studies have demonstrated to be particularly favorable
preparations, are exposed in vitro to radioisotope so-
lutions and the kinetics of~entry and exit are followed
under conditions of metabolic inhibition and in the
presence of substrates, drugs or modified medium. The

variations of bioeleotrical potentials under similar
conditions are being followed with suitable electrical
equipment.
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SERIAL NO.

Major Findings: Techniques of study have been employed
which perinit a discrimination of ions located in the

extracellular spaces from those in the axons proper.
They also permit the study of the rates of entry and
exit of the ions through the fiber membranes under
strictly steady state conditions as well as under a

variety of experimental conditions c Thus, it has

been possible to show that the escape of sodi^om is

not markedly affected by oxj'-gen lack even when
combined with inhibition of glycolysis and with treat-
ment with dinitrophenol and eserine. However j return
to oxygen folloxving anoxia causes an accelei*ation of

sodium efflux^ The entry of potassium, on the other
hand^ is very sensitive to metabolic inhibition; it

deareases to 1/3 or l/l| when oxygen lack is sup-
plemented by iodoacetate poisoning. Potassium exit

increases about $Q% under these conditions. The net
movements of potassium, while usually balanced by a

oorresponding transfer of isodiumj can occur without
the involvement of sodium. A typical local anaes-
thetic, cocaine, has been found to have no effect on
the metabolic transport of potassium, but depresses
potassium transfer which occurs independent of

metabolism.

Electrical studies presently under way permit
examination of resting and action potentials under
conditions that minimize the shifts in interstitial
potassium concentration which occur under the moist
chamber conditions usually employed. A depolarization
occurs during anoxia which is appreciable in de-
shcathed toad nerves but small in desheathed bullfrog
nerves. The possible relation of 'this difference
between the nerves from different species to diffusion
limitations and to other factors is currently under
investigation.

Single nerve fibers such as from the squid ex-
hibit a phase which appears to be comparable to the
extracellular space. In these preparations oxygen
lack slowed sodium escape but accelerated potassium
emergence. Cocaine slowed potassium efflux but not
that of sodium.
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Significance to NIAI'lD Research ; By the demonstration of

the relation of metabolic processes and their de-

rangement to normal functioning and malfunctioning
of cells^ as exemplified by nerve (which in many re-

spects is quite similar to other cells of the body),

a basis is being laid for an understanding of the

nature of disturbances associated with metabolic

diseases and for the development of means of treat-

ment. The electrolyte studies to date emphasize that

metabolic activity in nerve is geared in large measure
to the selective inward transport of potassium rather

than to the outward transfer of sodium. This may be

true in muscle as well, since in this tissue inter-

ference with metabolism also leaves the outward move-
ment of sodium unaffected, i^ttention is directed by
these studies to the possibility that metabolic
disturbances may lead to secondary effects resulting
from potassium lealtage. Moreover, our work suggests

that the permeability of the system to cations, while
partly dependent on metabolism, may also be altered
directly without modifying the metabolic reactions
themselves. This has two important implications:

(1) The action of some drugs and hormones may be by
way of their effects directly on the permeability of
the cells to important physiological substances rather
than, or in addition to, an effect on motabolismj
this is now demonstrated for cocaine, appears to be

the case for insulin, and has been suggested for
cortisonej (2) derangements associated with the
disturbance of electrolyte distribution may be delayed
or possibly brought under control by the use of sub-
stances which act directly on the permeability of the
cells.

Proposed Course of Project ; (1) The movement of sodium,
chloride, and potassium isotopes will be followed
under similar experimental conditions! metabolic
studios will be supplemented by an examination of
the effects of alterations in the ionic milieu. (2)
k correlation will bo attempted between bioelectrical
phenomena and the chemical findings^ the possibility
of extending our knowledge of anaesthetic action to
the detailed ionic currents of activity demonstrable
in giant squid fibers, will be explored. (3) An in-
vestigation will be begun on the possible role of
carbohydrate metabolism in electrolyte distribution
and transport, particulerly as affected by related
hormones.
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10. NIA MD-95

SERKL NO.

12. Research
BUDGET AOTIVITI

13. None
IDENTIFY ;.NY OOCPERi'.TING TOITS OF THE PUBLIC HEALTH SERVICE

>

OR OTHER ORGANIZATIONS, PROVIDING FUNDS j FACILITIES, OR
PERSONNEL FOR THIS PROJECT IN EITHER 1955 OR 1956: IF

COOPERi.TING UNIT IS WITHIN NIH INDICi.TE SERKL NO(S) (ITEM 10)

II4. This project does not resemble, complement, or parallel re-

search done elsewhere in the PHS.

IF THIS PROJECT RESEl-iFlES, C'Orl'LEI'-JLNTS', CR PARi.LLELS RESEi.RCH

D0I\1E ELSEWHERE IN THE PHS (WITHOLT INTERCHANGE OF PERSONI\!EL,

Fi.CILITIES OR FUNDS), IDENTIFY SUCH RESE.RSH; (BY SERIi.L N0(o)

IF WITHIN NIH

.

16 „ LIST PraLICiTIONS OTHER TH/.N ABSTRACTS FROM THIS PROJECT
DURING Ci-iENDAR YE/.R 1955?

Shanes, A. M. (Editor) "Electrolytes in biological systems."
Monograph published by the American Physiologioal Society,
Washington, 1955«

Shanes, A. h. "Factors governing ion transfer in nerve."
ELECTROLYTES IN BIOLOGICi.L SYSTEl-'S (American Physiological
Society), p. 157, 1955.

Shanes, A. M. and Berman, M. D., "Penetration of the de-

sheathed toad sciatic nerve by ions and molecules, I.

Steady state and equilibrium distributions." J. Cell.
Comp. Physiol. 16 ill! , 1955.

Shanes, A» M. and Berman, M. D. "Penetration of the de-

shcathed toad sciatic nerve by ion and molecules. II.

Kinetics." J, Cellc Conp. Physiol. I6il99} 1955-

Shanes, A. M. and Berman, M. D, "Kinetics of ion movement
in the squid giant axon." J. Gen. Physiol, 39:279, 1955.

17. HONORS /ND AW.RDS TO PERSONNEL REli.TING TO THIS PROJECT
DLHING Cy.lENIii'.R YEAR 1955:

Dr. Shanes was asked to edit the Monograph "Electrolytes in
Biological Systems," published in 1955 under the joint
auspices of the American Physiological Society and the
Society of General Physiologists.





-5-

SERIAL NC.

Dr. Shanes served as Chairman of the representatives of the

Society of General Physiologists on the joint Local i.r-

rangements Committeo with the i.mericsn Physiological Society
for the Fall meetings held in Boston and Woods Hole^ Mass.,

September, 1955

«

Dr. Shanes was elected Secretary of the Society of General

physiologists for the period 1955-1957

«

Dr. Shanes was an invited guest speaker at the inter-

national "Symposium on metabolic aspects of transport

across cell membranes" held at the University of Voisconsin,

i.ugust, 1955.

Dr. Shanes was elected to the Washington Lcadcmj'- of Sciences.

Dr» Shanes has been invited

(a) as a guest speaker on one of the panels in the

conference on "The Electrophysiology of the Heart" being
held at the N. Y. Academy of Scionoes-

(b) to speak at a seminar at Princeton University

(ci).to speak at a Biophysics Colloquim at Johns Hopkins
University.





Analysis of NIH Prograrn j'.ctivities

Project Doscription Sheet

1 • National Institute of Arthritis and Metgbolic Diseases
INSTITOTIL

"

2. Pharmacology and Toxicology
Lj.BOR/JORY

3c Pharmacology i4. BETHESDj. and UVil. ^ PERU, S. L.
SECTION 10C..TI0N (IF OTHER THaN BETHESJi;)

5. NIAMD-96
SERIi.L NO.

6o Mechanisms and therapy of traum£Ltic shook.
PROJECT TITLE

7

.

Drs. R , Carl f^llican, Kehl Marklcy, and S . U. Rosenthal
PRINCIP^.L INVESTIGi.TORS

8, None

OTHER INVESTIGATORS

PROJECT DESCRIPTION

Objectives -. (1) Study of the role of fluids, electrolytes
and plasma proteins in cause and treatment of shock.

(2) Cause and therapy of late deaths in burns.

(3) Study of effectiveness and mechanisms of action
of certain drugs against shock.

(h) Clinical evaluation in burn shock of the ef-
fectiveness of large volumes of saline solutions.

Methods Employe

d

g (1) Standardized traumatic shock produced
in mice by application of tourniquets to hind legs or
dipping animals in hot water. Mortality studies, analyses
of fluid and protein distribution and measurements of
bleeding volume, hematocrit and plasma protein levels
employed to study mechanisms for effectiveness of drug
therapy in treatment of shock.

(2) The clinical study is divided into two parts.
On an alternate case basis, (a) large volumes of saline
solutions chiefly by mouth are compared with plasma
therapy plus glucose solutions (b) large volumes of
saline are compared with similar thercpy supplemented
by adequate plasma . The clinical study includes
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SZRIi.L NC.

mortality J fluid end elect rolyto balances, hematological,
and hemodynamic measurements , and rate of gastrointestinal
absorption in shock.

Major'-gindings i Experimental ohock . (1) Plasma administered
during the period of swelling largely accumulates in the

area of injuryc VJhen aj±Tiinistered later, this does not
occur, and under these conditions it is therapeutically
more effective than wlien given early.

(2) Chlorpromazine and a metabolic product
(Sulfoxide), given prophylactically, have a therapeutic
effect in tourniquet shock. No reproducible benefit was
observed from a variety of other drugs.

(3) Chilorpromazine increases blood volume and
lowers plasma proteins and hematocrit, indicating
movement of extra.vascular fluid into the circulation.
These results indicate a possible therapeutic value
preopcratively, in major surgery.

Clinical Study (Lima Project, Dr^ liarklcy).

Part 1 of the project with 100 cases each in the saline
and plasma groups has been completed axid submitted for
publication. Mortality curves were similar in each group,
demonstrating the effectiveness of oral saline as an
emergency treatment of shocks No important difficulties
in administration of saline wer^ encountered and no
serious hazards were observed.

In the problem of late deaths from burns,
Pseudomonas septicemia with unusual skin lesions was
found to be the major cause, i. report of this work is
being prepared for publication.

Significance to NL'.MD Research : The mechanisms and therapy
of shock are of general public health interest, and the
use of oral saline as an emergency treatment is of
major importance in Civil Defense and in i^jilitary

Medicine.
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Proposed Course of Project; (1) Continued study of the

mechanism of action and effectiveness of drugs in

traumatic shock.

(2) Further experimental and clinical work on

the causes and treatment of delayed death following
extensive burns.

(3) Continuation of the clinical evaluation of

saline and plasma therapy in burn shock.
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10. NI-AMD-96

SERIi.L NO.

12. Research
BUDGET iXTIVITY

13, Research Grant - NTH (Pr, K. Markley - lima Project)

IDENTIPY ANY GOOPER/.TING ITOTS OF THE PHS, OR OTHER ORG^'NI-

Zi'.TIONS, PROVIDING FUNDS, FiXILITILS, OR FERSONl^EL FOR THIS

PROJECT IN EITHER 195h>' OR 1956: IF COOPERi.TING UNIT IS IN

NIH INDICATE SERIAL NO(S).

li^. Tills does not resemble, complement, or parallel research

done elsewhere in the PHS. .

IF THIS PROJECT RESEMBLES, COMPiEi^'IENTS, OR i^aRi'.LLxi,IS RE-

SEARCH DONE ELSB-vHERE IN THE PHS (WITHOUT INTERCH..NGE OF

PERSONNEL, F..CILITIES OR FUNDS), IDEIMTIFY SUCH RESHu'.RCHs

(BY SERKL NO(S) IF VjITHIN NIH.

16. LIST PUBLICi.TIONS OTHER THi.N ;.BSTR.-.CTS F'ROM THIS PROJECT

DURING CALEND..R YEj.R 1955 s

Millioan, R, Carl. "Traumatic shock in mice. Effeotivcnoss

of intraperit one ally a.dministered whole blood, plasma,

serum albumin in saline and saline," a_m. J. Physiol. I8I ;

Ii87-It92, 1955 =

Millican, R. Carl. "Tourniquet shock in mice. Comparison
of serum and salinu therapy administered early and late

after injury." Am. J. Physiol. 183:187-192, 1955.

MLllican, R. Crrl and Stohlman, A. F. "Relative effectiveness
of certain drugs against shock produced in mice from
tourniquet and burn trauma." Am. J. ihysiol. In press.

17. LIST HONORS AND AWARDS TO PERSONNEL RElu'.TING TO THIS PROJECT

DURING CiJiENDAR YE/.R 1955!

None





Analysis of NIH Program Activities

Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases

INSTITUTE

2. Pharmacology and Toa.cology
"TiBORlfORY

3 . pharmacology It
.

SECTION LOCi-TICN "(IF OTKEE THAN
BETHESDA)

5. NIAMD-97

SERIAL NO.

6. The chemotherapy of mouse leprosy

PROJEOT TITLE

7. Dr. Y. T. Chang
PRINCIPAJL INVESTI&.TOR

None
OTHER INVESTIG..TORS

PROJECT DESCRIPTION

Objectives^ The toxicology and evaluation of therapeutic

effectiveness of drugs in leprosy. The tissue culture

of intracellular parasites.

Major Findings ; The quantitative evaluation of drugs in

leprosy
J
using intraperitoneally iiifected mice^ has

given information closer to human mycobacterial in-

fections than that given by mouse tuberculosis. Mice

continuously treated for 1$ months with a derivative
of benzaldehyde of isonicotinyl hydrazone (Siebenmann's

compound 377) revealed definite suppressive activity;

while a similar derivative (Siebenmann's compound 373)
and the parent compound^ isoniazidj turned to be in-

effective in prolonged treatment. Cycloserine was also

effe(«tive in mouse leprosy. The evolution of mouse
leprosy was studied in the intraperitoneally infected
mouse

J
by the examination of the infected cells of the

peritoneal smear and of the omentum. Using this

technique, screening of drugs seems possible in animals

treated for only 3 weeks. A simplified technique for

tissue culture of monocytes infected with BCG seems

possible.
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Significance to NL'i'-iD Research ; The leprosy studies are
carried out in cooperation with the yjnerican Leprosy
Foundation (Dr, Chang is on a lellowship from them).
The results are applied to their clinical evaluation
studies.

Proposed Course of Project ; Continuation of evaluation of

drugs in mouse leprosy. Continuation in the development
of a short-term test in mouse leprosy. Continuation in
the study of tissue culture of intracellular parasites.
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10. NIAMD-97

SERIi.L NO.

12. Research
BUDGET i.OTIVITY

13= Dr. Chang is supported by a Fellowslilp frora the iiinerican

Lc'prosy Foundation .

IDENTIFY ;.NY COOPER/.TING Ul'JITS OF THE PHS^ OR OTHER
ORa.NIZi.TIONS, PROVIDING FUNDS, F/.GILITIES , OR PERSONNEL
FOR THIS PROJECT IN EITHER 1955 OR 1956; IF CO0PER.'.TING

UNIT, IS WITHIN NIH INDICATE SERIi.L NO(S) (iTEi^'i 10).

Ii4. This project does not resemble, complement, or parallel
research done elsewhere in the PHS.

IF THIS PROJECT RESEMBLES, COFiPIEI'IENTS, OR Pj^Ri'-LLELS RE-

SEARCH DONE ElSElfJl-iERE IN THE PUBLIC HEx.LTH SERVICE (WITH-

OUT INTERCHi.NGL OF PERSONi^L, Fi.CILITIES OR FUNDS),
IDENTIFY SUCH RESEARCH: (BY SERL.L NO(S) IF WITHIN NIH.

16. LIST PUBLICi.TIONS OTHER THi.N ABSTRi'.CTS IROK THIS PROJECT
DURING Gi.LENDi.R YEi'.R 1955:

Chang, Y. To "Chemotherapy of murine leprosy. III. The

effects of nicotinamide and pyrazinamide (/.Idinamide) on

mouse leprosy." Internat. J. Leprosy, 195l4| 22:331-31^6.

Chang, Y. T. "Chemotherapy of murine leprosy. IV. The

effects of amithiozone (TBl/698), p-aminosalicylic acid

(pas), B283 (a phenazine pigment), five antibiotics and
three diphe nylthiourea compounds on mouse leprosy. " litemat. J.
Leprosy, '55123:167-130.

Kohler, Alan H. and Chang, Y. T. "Biological reactions of
fluoroacetylcholine." ^'.rch. Biochem, Sc Biophys., in press.

17. LIST HONORS AI^ AWi.RDS TO PERSONNEL RELi'.TING TO THIS PROJECT
DURING CALENDAR ITLa-R 1955:

None





Analysis of Mill Program Activities

Project Description Sheet

1. National Institutu of ^.rthritis and jtetabolic Diseases

INSTITUTE

2. Pharmacology and Toxicology
lABORi'.TORY

3. Pna-rmaoology h-

SECTION LOCi.TION (JF OTHER THlN
BETHESDi'-

)

5. NIAm-98
SERIAL NO.

6. The synthesis of thyroxine analogs and related compounds .

FrOJECT TITLE

7. E-. 1. Jackson
PRINCIP..L INVESTIGATOR

None

OTHER INVESTIGATORS

PROJECT DESCRIPTION

Objectives: The relation of now iosmers of thyroxine and

related compounds to physiological activity.

Major Findings; The synthesis of a meta isomer of thyroxine

from known 2 j6-dinitro-3-hydroxybenzaldehyde was

started. 2j6-Dinitro-3-(p-methoxyphenoxy )-banzaldehyde

was synthesized from 2,6-dinitro-3-(p-toluenesulf onyloxy)-

benzaldehyde, which was prepared from 2,6-dinitro-3-

hj'-droxybenzaldehyde. The crystalline pyridinium salt of

25 6-dinitro-3-(p-tolucnesulfonyloxy)-benzaldehyde was
isolated, This~pyridinium salt is an intermediate in

the formation of 2,6-dinitro-3-(p-methoxyphenoxy)-
benzaldehyde by reaction of p-methoxyphunol with 2,6-

dinitro-3-(p-toluencsulfonyloxy)-benzaldehyde in
pyridine solution. 2,6-Dinitro-3-(p-tolufcnesulfonyloxy)-
benzyl alcohol was obtained by reduction of 2j6-dinitro-
3-(p-toluenesulfonyloxy)-benzaldehyde with aluminum iso-
propoxide. With 2j6-dinitro-3-(p-methoxyphenoxy)-
benzaldehyde available from this~work it should be pos-
sible to form the amj.no acid side chain and prepare a

meta isomer of thyroxine.
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The synthesis of j3-(3-methoxy-2j6-dinitrophGnyl)-DjL-
alanine from known 2,6-dinitro-3-nethoxybGnzaldehyde was
started in order to prove the structure of one of the B-
(3-hydroxydinitrophenyl)-DjL-alanines obtained in the
course of this »'ork by nitration of m-tyrosine, 2,6-
Dinitro-3-methoxybenzyl alcohol was prepared by reduction
of 2j6-dinitro-3-methoxybenzaldehydo with aluminum iso-
propoxide, 2,6-Dinitro-3-methoxybonzyl chloride resulted
from the reaction of phosphorus pentachloride with 256-
dinitro-3-methoxybenzyl alcohol. In order to form the
alanine side chain, the reaction of uthyl acetamido-
malonate with 2,6-dinitro-3-methoxybenzyl chloride is
being studied,

lA/ith the exceptions indicated, all of the above
compounds are new.

Significance to NL'.I^JD Researc h; Some of the new compounds arc
possible thyroxine antagonists and also may h^ useful in
studies on the relationship of chemical structure and
thyroxinc-like activity.

Propos ed Course of Project ; Continuation along the lin^js in-
dicated under Major Findings

,
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10. NIAMD-98
SERIi.L NO*

12. Research
BUDGET .;CTIVT1'Y

13 o None

IDENTIFY iiNI COOPERi".T ING TOUTS OF THE PUBLIC HE.\LTH

SERVICE, OR OTHii:R ORGi' NIZ/.TIONS, PROVIDING FUNDS, FACILITIES,

OR PERSONNEL FOR THIS PROJECT IN EITHER 1955 OR 1956: IF

COOFERj-.TING UIOT IS MTHIN NIH INDICx.TE SERUl NO(S) (ITEM 10)

lit. This project docs not resemble, complement, or parallel re-

search done clsewheru in the PHS.

IF THIS PROJECT RESEMiES , COiiPLErjEI\!TS , OR Pi.R;.LLELS RE-

SEARCH DONE ELSEl'JKERE IN THE PHS (WITHOUT INTERCH..NGL OF
PERSONNEL, Fi.CILITIES OR FTODS^, IDENTIFY SUCH RESEi.RCH:

(BY SERL'.L NO(S) IF VilTHIN NIH.

16. LIST PUBlICj.TIONS OTHER TH/.N i.BSTRi'.CTS PROM THIS PROJECT
DURING C;.LEI\IDx-R YELR 1955;

Jackson, E. Lc "Diiodo-m-tyrosine, three isomeric dinitro-

m-tyrosines and some of their derivatives." J. Am. Chem.

Soc, 77!i+660, September 20, 1955-

17. HONORS i-ND /;k.:RDS TO PERSONNEL RELATING TO THIS PROJECT
DURING Oi.LENDx.R YEl.R 1955 s

None





Analysis of NIH Profirani Activities

Project Description Sheet

1. National Insti tute of Arthritis and Metabolic Diseases

INSTITUTE

2

.

Laboratory of Pharmacology and Toxicology
"

Laboratory

^* Toxicology \\t

SECTION LCGATIuN (IF uTHiR
THAN EETAiSDA)

5, NIAMD~99
SERIAL NOc

6, Metabolic studies on steroid s and related compounds

PROJECT TITLE

"

7, Dr . 0. Hayaislii

PRINCIPAL INVESTIGATOR

8 „ Dr, W. B. Jakoby and Mr. E. Fc Stohlman

OTHilR INVESTIGATORS

9 , PROJECT DEbCRIPnON :

Objectives: To elucidate the mechanism of biosynthesis,

intermediate metabolism and degradation of steroids

and related compounds.

Methods Employed: Through the enrichment culture tech-

nique , bacterial strains which rapidly metabolize

steroids and related compounds were obtained from

soil and animal feces. Highly active preparations

of "adaptive enzymes" were produced by these micro-

organisms when they were grown on specific sub-

strates. By the use of such highly active enzyme

preparations, the detailed metabolic pathways were

investigated^

Major Findings^ A new adaptive enzymej 3-a~hydroxybile

acid dehydrogenase was isolated from a bacterium

and its properties were investigated. Similar

enzyme was found in mammalian liver. These enzymes

play an important role in the metabolism of bile

acids and steroids.
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For Gxample, a possible detoxification
mechanism for a staroid anesthetic, Viadril,
(sodium pi'egnan-21-ol-3,20-dionc-21-homisuccinate)
was studied with various enzymes from rat liver.
Reduction of Viadril to 3-hydroxy derivative by
the bile acid dehydrogenase appears to be a pri-
mary step in the detoxification mechanism.

Significance to MI.-hD Research ; Steroids have been
found to be most important for the treatment of
arthritis and certain metabolic diseases. Studies
on the metabolism of this group of compounds will
throw som.e light on the understanding of these
diseases and may ultimately lead to better treat-
ment.

Proposed Course of Project; Metabolism of steroids,
bile acids and related compounds will be studied
by enzymes from microbial and mammalian origin.
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10.
NIAMD-99

12. Re3^"-^^%
BUDGj;t'AC'SVITY

13o Dr. Y. Sato, NI.JViD, LCj SS, has boen col, .orating
on this project.

Dr, Go Tcmlcins, CI^ NI.iiD^ has bjen collaborating
on Viadril metabolisni-

IDENTIFY ..iff GOOPERiTIi^G UIMITS uF TKE PUBHC KS..LTH

SERVICE, OR OTHER uRG.JiIZ..TIONS, PROVIDING FUNDS,
R.CILITIES; OR PERSUKJEL FOR THIS PROJECT IN EITHER
195^5 or 19p65 IF COOhERiTING UI\iIT IS WTHIN NIH
INDIC.iTE SERIAL KO(S) (iTEI'i 10)

lUc- None

IF THIS PROJECT RESEMBLES, • GuteFLEl".ENTS. OR pARilLLBLS

RE.SEi.RCH DONE ELSEWHERE IN THE PUBLIC HEALTH SERVICE
(V.1TH0UT INTEREXCH..HGE OF PERSuNI\IEL, F.XILITIES OR
FUNDS), ID::;NTEFY such research: (by SERI..L NO,(S) IF
WITHIN NIH)





15.

- h

NIAMD-99

SERIAL NO,

16, LIST PUBLICiiTIONS OTriER m.N ;.BSTE..CTS FROM THIS PROJECT

DURING CALEND..R YE..R 19 55'.

"Reversible Enzymatic Oxidation of Eilo Acids".

• 0. Hayaishi, Y. Sato, W. B. Jakoby and

E. F. Stohlman, Arch,Biochcm.Biophys. , 1955s

56, 55U,

55An Enzymatic Detoxification hechanism for Viadril",

W. B. Jakoby and G. Tomkins, Science, in press.

17. None
LIST HONORS AND ;iW.-.RDS TO PERSONNEL RELITING TO THIS

PROJECT DURING CALENDAR YEAR 1955-





Analysis of NIH Program Activities

Project Description Sheet

1 . National Institute of Arthritis and Metabolic Diseases

INSTITUTE

2a Laboratory of Pharmacology and Toxicology

LAEORATORY

^. Toxicology h^

SECTION LOCATION (IF OTHER
THAN BETHESDA)

5. WIAMD~100

sTrial no.

6, Toxicologic studies of iodates, the cellular localiaa-

tion of hyaluronidas e,

PROJECT TITLE

7. Dr. So H. Websterj Dro ¥< F. von Oettlngsn, and

Dr^ E. W. Emmart
PRINCIPAL INVESIIGATORXsI

8, Mr. E. F. Stohlman
OTHiR IInTVESTIGATOR

9. PROJECT DESCRIPTION :

Objectives; The • :icology of iodates as a basis for

use in iodized salt to prevent goiter. Ey tne use of

fluorescein labeled antibody to streptococcal

hyaluronidase to detennine the cellular localization

of this enzyme in mainmalian tissues.

Method Employe d^ Administration of iodates and iodides

to experimental animals and subsequent examination -by

hematological, ophthalmological and histopathological

methods. Use of fluorescein labeled antibody and

fluorescence microscopy.

Major Findings ; Administered orally to mice or dogs,

KIOt is rather rapidly converted into iodide and

eliminated in the urine. After large doses of iodate,

both iodate and iodide appear in the urine, Iodate
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ERIAL N

in the stomach appears to inhibit temporarily the
secretion of hydrochloric acid in rodents and dogs,

A suitable method for the daily oral administra-
tion of KLO^ has been worked out for dogs; the upper
dosage limit of tolerance has been determined; the
acute lethal dosage range has been estimated; and the
action of this drug, with respect to weight change,
appetite, blood and urine findings, and gross and
histopathologic changes has been investigated.
I'-iethem.oglobinemia was not found to be induced in dogs
fed sublethal doses of KIOo. The study of the use
of organ*body-weight relationships has been
continued, (Webster)

A survey of the clinical toxicity of antibiotics
and halogenated hydrocarbons was made to evaluate
their hazards in clinical and industrial use,
(von Oettingen)

An improved method of cultivation of strepto-
coccus group C strain 7 and partial purification of
hyaluronidase from this organism were described.
The enzyme is antigenic in rabbits. The localization
of injected hyaluronidase in the eyes of experimental
animals and that of chorionic gonadotropin in rats
were studied by tho use of fluorescent antibody,
(Emmart)

Significance to Hjii^iD Research ; The use of iodate to

iodinize salt is a problem of importance in tropical
countries, where volatile and hygroscopic properties
of KI present a difficulty. Studies with hyaluroni-
dase may throw some light on the aetiology and treat-
ment of arthritis and rheumatic diseases.

Proposed Course of Froject t A cnronic toxicity feeding
experiment, using three levels of KIOo, is being
started with dogs. This will last for one year.

Electrbretinograms and photographs of the fundi will
be made in cooperation with Drs. Gunkel and Eornschein
of the NINDB, at the, beginning and end of the

experimental period. (Webster)
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Survey of the toxicologic evaluation of drugs

will be continued, (von Oettingen)

Histochemical studies on the localization of

injected hyaluronidase and of human gonadotrophic

hormone will be continuedo (Emmart)
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NTAfm-lOO

SERIAL MO.

12. Research
BUDGET iXTIVITY

13' Dr. Ben Highman, NIAMD (Pathology) and Dr. Ralph Gunkel,
NIITOB (Retinal Examinations) (with Dr. Webster).

Dr. R. N. Cole, M^ll, J, E. Longley, NliU^iD, L. V. SallTian,

II\iDE, A o Breslow, DBS, and H. A.ltman, NCI, (with Dro Emmart) ^

IDENTIFY AiNfY COOFERiTING UMTS OF THE PUBnC HE-^.LTH

SERVICE, OR OTHER uRGANIZ.xTIONSj PROVIDING FUNDS, FACILITIES,
OR PERSONNEL FuR THIS PROJECT IN EITHER 1955 or 1956;
IF COOPERx^TING UMT IS ^ttTHIM NIH INDIC..TE SEREiiL NO(S)
(ITEK 10)

lit No ne

IF THIS PROJECT RESEMBLES. GOLPLEi^iENTS, OR RiR'.LLELS

EESE..RCH mWL ELS&vTlERE IN THE PUBLIC HE..LTH SERVICE
(WITHOUT INTEREXCHjiNGE OF PERSONNEL, FACILITIES OR FUITOS),

IDENTIFY SUCH RESEARCH; (BY SERI..L NO<,(S) IF WITHIN
NIH)





1^. NIAm-100
S3RI..L NO,

16. UST PUELia.TIuNS OTHER TE.N -.ESTR.CTS FROM THIS PROJECT
DURING aiLEND.iR YE..R 1955;

"Organj Body-weight Ratios for Certain Organs of
Laboratory Animals, III. White Swiss Mouse".
3. H. Webster and E. J. Liijegrenj i.ra.J.imat., 1955;
97, No.l, p,129«

"Complications of Antibiotic Therapy". W. F. von Oettigen,
.jn.J. of Med., 1955; 18, 792,

"The Halogenated Hydrocarbons, Their Toxicity and
Potential Dangers". \h F. von Oettingen, Public
Health Publication No. Iilli, U. S. Government Printing
Office, 1955; p.l|29.

"Handbook of Toxicology, Vol. I", W. F. von Oettingen,
published by the Comiaittee on the Handbook of Biological
Data, Division of Eiology and Agriculture, The National
Academy of Sciences, The National Research Council, 1955.

"Studies on Streptococcal Hyaluronidase and ^ntihyalu-
ronidase. I. The Development in Vitro of Streptoccal
(Group C) Hyaluronidase, Its Isolation and Use as an
Antigen in Rabbits", E. ij'. Emmart and R. M. Cole,
J. of Bact., 1955: 70, No. 5, Nov., p. 596-607.

17. None
LIST HONuRS .AwD .../.. RDS TO'PERjOMEx. RELiVTING TO TtilS
PROJECT DURING CLEiCR YK.R 1955





Analysis of NIK Program Activities

Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2 . Laboratory of Pharmacology and Toxicology
UEORATORY

3. Toxicology U.
SECTIuN LOCATION (IF OTHER

THAN EETHESDA)

5. NB.MD-101

SJ^REAL NO.

6. Metabolism of dicarboxylic acids
PROJECT TITLE

7. Dr. 0. Hayaishi
FRENGIFaL i::VESnGATOR

Dr. i'J, E. Jakoby, Dr. E. (jhmura and Dr. Y. Ogura
OTHER INVESTIGATORS

PROJECT DESCRIPTION:

Objectives ; To elucidate the mechanism of biosynthesis
and degradation of biologically important dicarboxy-
lic acids.

Methods Employed ; Through the enrichment culture technique,
bacterial strains which rapidly metabolize dicarboxy-
lic acids were obtained from soil. Highly active
preparations of "adaptive enzy:nes" were produced by
these microorganisms when they were grown on
specific substrates, Ey the use of such highly
active enzyme preparations, the detailed metabolic
pathways were investigated. Chemical and spectro-
graphic methods were employed together with Op
and HpO-*-" to study the intimate mechanism of

individual reactions

•

Major Findings: Oxalic acid decarboxylase was isolated
and purified from a bacterium. ATP, CoA, Mg ion,

cocarboxylase and acetate were found to be required.



SERIAL '^0.

This finding extends our previous observation on
malonate decarboxy]a3e to another substrate and
indicates rather ubiquitous distribution of this
novel type of decarboxylation reaction in nature.
ixperijTients with HpO indicated that the mechanism
of enzymatic decarbox^/'latioii of malonato was
^-decarboxylation of monomalonyl CoA.

Significance to NIAIID Research ; In spite of the recent
progress in the knowledge of fatty acid metabolism,
little has been understood about the metabolism
of dicarboxylic acids.

Oxalic acid has been known for years to be
widely distributed in men, plants and microorganisms
and together with malonic acid, exhibits high
toxicity in men. Knowledge concerning how these
dicarboxylic acids are metabolized in living cells
If/ill serve as a basis for better understanding of
certain metabolic diseases.

Proposed Course of Project ; Further studies on the
enzymes and metabolism of oxalate, malonate and
adipate. A new type of oxalic decarboxylase from
wood-destroying fungi will be studied with regard
to its properties and the reaction mechanism.



10.
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NIAMD-lOl

SERIAL NO.

12. Research
BUDGET ACTIVITY

13. Mr. S. Rothberg, NHI, LCPM, has been collaborating
in O-*-" experiments.
IDENTIFY AMY COOPERATING UNITS OF THE PUELIC HEALTH
SERVICE, OR OTHER ORGANIZATIuNS, PROVIDING FUNDS,

FACILITIES, OR PERSONAL FOR THIS PROJECT IN EITHER

1955 or 1956: IF COOPERATING UICT IS VJITHIN NIH

INDICATE SEREaL N0(S) (ITEM 10)

lU. None
IF THIS PROJECT RESEl'iBLES , COMPLEh {.NTS, OR PaRAi^LELS

RESEARCH DONE SLSEi-rriERE IN THE PUELIC HEALTH SERVICE
(ICTHOUT INTEREXCHaNGE uF PERSONNEL, FaCIUTIES OR
FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO, (S) IF

WITHIN NIH)
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15, NI/J/iD^lOl

SSRI/.L N07

16. LIST PUBLICATIONS 0TH3R THilN .iBSTRilCTS FROM THIS PROJECT
DURING C.iLEim.R YK.R 195!?i

"Bnzynatic Decarboxylation of Malonic Acid".
0. Hayaishi, J.Biol. Chem. , 19^5; 21p, 25.

"C ^0^ Fixation in Microorganisms". 0. Hayaishi^
KagaEu-no-ryoiki, in press.

17. None
LIST Honors i.m AWi.RDS to fersunnsl hel;^ting to ti-ees

PROJECT DURING CALEND.iR YE/lR 1955.
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Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases

INSTITUTE

2. Laboratory of Pharmacology and Toxicology
L/IEORATORY

3. Toxicology U.

SEC TICK LOCATION (IF OTHER
THiiN EETHSSD.:x)

5. NIAMDiil02

SERIAL NO.

6. hetabolism of aromatic amino acids and related compounds

PROJECT TITLE

7. Dr. 0. Hayaishl
PRINCIEX INVEST! GiiTOR

8. Dr, M. Katagiri, Dr. E. Qhmura, and Dr. W. B. Jakoby

OTHER IIWESTIGr.TORS

9. PROJECT DESCRIPTION ;

Objectives ; To study the metabolism and pharmacologi-

cal acti-vity of aromatic amino acids and related

compounds.

Methods Employed^ Through enrichment culture and

adaptive enzyme technique, enzymes were isolated

and purified from various microorganisms wliich

catalyze chemical transformation of biologically

important aromatic compounds. Chemical and spectro-

graphic methods were used together with O2 and

HpO to study intimate mechanisms of individual

reactions.

Major Findings t By the use of 0"^°, pyrocate chase, an

enzyme which ruptures the benzene ring, was found

to be a new type of oxygen-transferring enzyme.

In addition to pyrocatechase, homo genti si case,

3-hydroxyanthranilic acid oxidase and protocatechuic

acid oxidase appear to belong to this new class of



NIAMD-.102

SERIAL NO.

metallo-protein enzymes which introduce two
oxygen atoms directly across the aromatic bond
adjacent to the phenolic group with simultaneous
rupture of the aromatic structure.

P-ketoadipic acid, a metabolite of a number
of aromatic compounds, is now shown to be metaboliz-
ed by a specific enzyme in the presence of
succinyl CoA and CoA to produce a stoichiometric
amount of succinate and acetyl CoA.

Kynurenine transaminase has been purified from
Neurospora and its properties were studied.

Significance to NIAl"iD Research ; .Iromatic amino acids
and related compoimds are of great biochemical
importance. It is hoped that elucidation of their
metabolism will lead to better understanding of
their nutritional, pharmacological and toxicologi-
cal activities.

Proposed Course of Project ; The work will be pursued
to establish individual steps and obtain thorough
understanding of i-heir metabolic pathways. Studies
with Op-'-" and HO to investigate the mechanism
of enzymatic hyaroxylation and oxidation of various
compounds will be continued.



10.
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NIAMD-102

SiRIAL NO.

12, Research
BUDGET ACTIVITY

13. hr. S^. Rothberg, NHI, LCPH, has been collaborating

in experiments.

Similar type of work on the metabolism of imidazole

acetic acid has been carried out in collaboration

with Dr. H. Tabor and details will be reported from

the Section on Eio chemical Pharmacology.
IDENTIFY ixNY COOFEaiTING Ul'IITS l-F THJ PUBLIC HE..LTH

SERVICE, OR OTHER ORGAlMIZ.-TIuNS, PROVIDING FUIMDS,

F.iCILITIES, uR PERSONNEL FuR THIS irRuJECT IN EITHER

1955 or 1956 i IF GOurER..TING UMT lb nflTKIN NIH

INDIOx.TE SiRI..L NO(S) (ITEI^ 10)

Ih. None
IF THIS PROJECT RESEIiBLES, COi'.PLEi.ENTS, OR R.R-.LlELS

RE3S..RCH mm ELSEOTERE IK THE PUBLIC HEuLTH SERVICE

(WITHuUT INTEREXCKJJGE OF PERSONNEL, F.XILITIES OR
FUNDS), IDENTIFY SUCH RilSEx.RCH: (BY SSEI.-L NO.(S) IF

WITHIN MH)
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15. NIAMD-102

SERIAL NO.

16. LIST PUBLICATIONS OTHiR TH^.N ABSTRACTS FRuh TiLLS

PROJECT DURING CALENDAR YEAR 1955:

"Enzymatic Studies on the Metabolic Interrelationship
of Hydroxy-substituted Derivatives of Tryptophan".

0. Hayaishi, Amino Acid Metabolism, 1955: P.91I4.

"Enzymatic Studies on the hetalolism of Imidazole
Acetic Acid". 0. Hayaishi, Amino Acid Metalolism,

1955: p. 391.

"The Excretion of Imidazole Acetic Acid Riboside

Following the Administration of Imidazole Acetic

Acid or Histamine to Rats", H. Tabor and 0. Hayaishi,

J.ijn.Chem.Soc, 1955: 77, 5o5.

"Mechanism of pyrocatechase Reaction". 0. Hayaishi.

M. Katagiri and S, Rothberg, J./un.Chem.Soc. , 1955:

77, 5150.

"^i.ppli cation of Radioactive Isotopes to Biochemistry".
0." Hayaishi, 1955: Seikagaku, 27, 1.

"Kynurenine Transaminase". W. B. Jakoby and D. Bonner,

J.Biol.Chem. , in press.

17. Dr. 0. Hayaishi was invited by the Japanese Medical

Association to address at the liith General assembly of

the Medical Congress of Japan in April 1955. The

address entitled "Application of Radioactive Isotopes

in Biochemistry" was later published in Seikagaku

(Journal of the Japanese Biochemical Society), Vol. 27,

p»l, 1955.
,

LEST HONORS ..ND .^W.^RDS To PERSONNEL REL.HNG TO THIS

PROJECT DURING C.-LE1\IDAR I'EilR 1955.
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National Institute of Arthritis and I/ietabolic Diseases
Clinical Investigations

Studies on Adrenal and Synthetic Steroids
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synthetic steroid chemically related to

roduced into clinical medicine by National
itis and i.ietabolic Kiseases scientists in

The original findings that this new drug
e potent than cortisone or hydrocortisone.
effective antirheumatic agent, that it

blesome effects of causing retention of
r loss of potassium, that it brought pro-
arthritics who had stopped responding to
rtisone, or ACTH — all these findings have
on firmed by hundreds of physicians in this
who had administered prednisone to

nts. The advantages of prednisone are so
currently replacing cortisone and hydro-

During the past year, studies by the National Institute
of Arthritis and Metabolic Diseases investigators have been
extended to other rheumatic diseases besides rheumatoid
arthritisc The clinical, hormonal, and metabolic effects
of prednisone in grou:ps of patients vjith acute rheumatic
heart disease, systemic lupus erythematosus, and scleroderma
have been recently completed and reported in scientific
medical periodicals* In all these diseases the new drug was
found to produce striking improvement without causing dis-
turbances in the delicate mineral balance of the bodyo

Prednisone, however, is not free from serious, unwanted
side effects, nor can it be regarded as a cure for any of
these diseases. For these reasons the search for a more
satisfactory drug — one that woul^ be relatively free of
undesirable reactions and yet retain potent antirheumatic
properties — is being actively conducted.

A new synthetic compound, delta-one, 9 alphOt fluoro-
hydrocortisone, has been subjected recently to clinical
trial for the first time, at the National Institute of
Arthritis and i.ietabolic biseaseSo A group of ten patients
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rheumatoid arthritis was given this steroid. It

that this drug was 5 to 10 times more potent than

e or 20 to 40 times more potent than cortisone,
tunateiyit caused marked retention of sodium and
severe loss of vital potassium salts„ For these

his drug u ill not be clinically useful in the
of rheumatoid arthritis and other rheumatic
It may have an important place, however, in the

t of certain disorders of the adrenal cortex, such
n'' s disease and the adreno-gen ital syndrome or in

ng adrena 1 ect omized patients with neoplastic <,is-

Concurrent with these clinical studi
mental laboratory research work; has been
Institute of Arthritis and wiet-abolic Oise
more accurate methods than have been avai
National Institute of Arthritis and Me tab
tists have measured precisely the amount
that the normal human adrenal cortex synt
rate at which this hormone disappears fro
the liver and out through the Icidneys, I

stimulation by corticotropin resulted in

in endogenous secretion of hydrocortisone
niiscible pool of hydrocortisone in man wa
normal in diabetes, cirrhosis of the live
thyrotoxicosis, the rate of synthesis of
markedly reduced in cirrhosis of the live
accelerated in thyrotoxicosis and normal

es , more funda-
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in diabetes.

The enzyme systems in the liver that, a re responsible
for inactivation (reduction and conjugation) of hydro-
cortisone and similar hormones have been defined^ This new
knowledge will lead to abetter understanding of how the
body normally disposes of the steroids it synthesizes. It

also will offer a s(5und basis for intelligent administration
of this compound to patients with a wide variety of diseases,
It may lead to s pec i f ic ,

.

enzymat ic procedures by which the
concentrations of various corticosteroids in the blood can
be measured,

D i st inct ive Character of Scrum Proteins
_.is in' R-hcuma'tDJd Arthritis Ucfined. .'

Advances have been made by Institute scientists in our
knowledge of the nature of the protein components in the
sera of patients with rheumatoid arthritis. It was
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tutc but a small portion of the total gamma
as demonstrated that inhibition was effected^,
arama globulin ivith the ag^jl ut inat ing factor
erum. The quantity of bound gamma globulin
ed precisely. The rheumatoid agglutinating
d in the euglobulin was fractionated by ex-
salt concentration into agglutinating and

onents, the latter predominantly gamma
as discovered that inhibition of the aggluti-
ould also be effected by certain organic cora-

glycyl glycine, ureidosuccinic acid, 5- acetic
lucosamine. It now seems likely that this
ve two important objectives. First, the
ween certain protein fractions separated
and normal serum may prove to be specific,

c for rheumatoid arthritis. This would
roublesome and extraneous biological elements
t serological test for this disease; namely,
rocyte and rabbit antiserum. Secondly, the
tain protein fractions in rheumatoid serum
nbound could now be measured with precision,
the test, for the first time, to satisfactory

a ly s i s.

Intermediary Uric Acid Metabolism in Gout

Previous studies by
poration of 4-amino-5-imi
into uric acid in normal
year to patientswith gcu
porated glycine- N 15 into
normal subjects showec; a

into uric acid that also
in that there were two pa
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of incorporation in the g

subjects, AIC uepressed t
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Following oral admin
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xanthine, hypoxanthine, a

compared over 8-14 day po
subjects, in both types

Institute scientists of the incor-
dazole ca rboxamide-4-Cl 3 (AIC-Cl3)
subjects have been extended this
t. Two gouty patients who incor-
uric acid in a manner similar to
pattern o f incorpora t ion of AIC-C^^
closely resembled normal subjects
thways for this incorporation,

suggest an increased magnitude
outy patients. As in the normal
he d e novo synthesis of uric acid

istration of glyc ine-l-C^^^ , the
urinary purines (uric acid,
denine) were determined and
riods in normal and gouty
of subjects, uric acid was more
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During. the pastycar,, studies done on normal subjects
revealed that glucose is not the only sugar tha£ is in-
fluenced by insulin. Of those sugars thus far studied, two
pentoses, namely, J-xylose and Lrarabinose, intravenously
administered, disappear from the blood at significantly in-
creased rates when insulin is given, u-arabinose does not
respond to insulin in a similar manner. It is now evident
that in man, as well as in the dog, insulin affects the
distribution in body fluids of u-xylose and L-arabinosc
but not J-arabinose,
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Project Description Sheet

1, National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2. Arthritis and Rhemnatism 3. Clinical Investigations
LABORATORY OR BRANCH SECTION

k. 5. NIAiVEI-.103-c

SERIAL NWiBER

6. Trial of New Antirheumatic Drugs
PROJECT TITLE

7. Joseph J. Bunim, Roger L. Black, Alfred J. Bollet, Gerald P. Rodnan
PRINCIPAL HWESTIGATOFlS

8. G. Donald Whedon, Ralph E. Peterson, Stanton Segal, K, Lemone Yielding
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ;- To evaluate the antirheumatic and hormonal potency- -aad

-

to determine the metabolic effects and therapeutic limitations of new
synthetic steroids

»

Methods Employed ; Clinical appraisal and measured response of

patients with rheumatic diseases to new compounds. Metabolic and hor-
monal studies of these drugs are also done.

Patient Material;

Admissions; Adult males
Adult females
Children males
Children females

Number
17

30

3

Average Stay in Days

73

79

-73

Outpatient: No. of patients
No. of visits

h2
63

Major Findings:

Rheumatoid Arthritis

Prednisone and prednisolone were clinically evaluated in a group of
approximately 30 patients with rheumatoid arthritis and detailed studies
were done in 18 of these. These new steroids were found to be effective
antirheumatic agents, h times more potent than cortisone or hydrocorti-
sone. Pain, tenderness, and wannth disappeared within 2ij.-li8 hours of ad-
ministration. Swelling decreased more slowly over two to five days.
Synovial biopsies showed a marked



subsidence of acute synovial inflammation. Iraprovement in the clinical
status continued on maintenance doses of 10 to 30 mg. daily. In
several patients, it was necessary to increase the daily dose by 2.5 to
5.0 mg. to maintain the improved status.

In therapeutic doses, no sodium retention or potassium diuresis
was observed. In the group of 18 patients, several serious side effects
of steroid administration were observed. Four patients developed
peptic ulcer, k had collapsed vertebrae, 3 developed mental disturbance,
and 10 had evidence of interference viith carbohydrate metabolism.
Facial rounding, restlessness, and petechial hemorrhage were also common.

In spite of maintained clinical remission, evidence of progressive
bone damage was observed in two patients.

Progressive Systemic Sclerosis

Six patients with progressive systemic sclerosis were given predni-
sone in daily doses of 30 mg., gradually tapered to 10 to 20 mg. Five
of the patients have been followed 7 to 9 months and have continued to
show symptomatic and objective improvement. The skin softened in most
areas and the ulcers on finger tips healed. Involved joints consistently
showed decrease of pain, swelling, and tenderness, although synovial
biopsies failed to show decisive subsidence of inflammation during the
treatment period. Dysphagia disappeared although the radiologic pattern
of scleroderma! involvement of the esophagus persisted in two patients,
Raynaud's phenomenon tended to persist.

Serious side effects have not been observed in the 5 p-.tients fol-
lowed over the 7 to 9 month period. The status of the 6th patient is

not known.

Systemic Lupus Erythematosus

These two new steroids were also evaluated in 10 patients with
systemic lupus erythematosus in doses of 20 to 6o mg. per day. Favorable
response was observed in fever, chills, skin, and mucous membrane lesions,
pleuritic pains and friction rubs, abdominal pain and mental changes in
all patients showing these manifestations of LE activity. Arthralgia,
dyspnea, nausea, vomiting, and headaches disappeared in most instances.
Very little favorable effect was noted in the edema, hypertension, retino-
pathy, proteinuria, and hematuria in patients with renal damage.

The patients were followed for 2 to 6 months. Two died of renal
failure. Minor side effects occurred in all 10, Facial rounding and
hirsutism were common. Euphoria was noted in 2. No serious side effects,
however, were encountered.



Ni/jBi:.-:io3-c

The metabolic, hormonal, and antirheumatic effects of delta-1,

9 alpha-fluorohydrocortisone were investigated in a group of 10 patients
with rheimatoid arthritis and in two control patients, one normal and one

with osteoarthritis. This new steroid was shown to cause marked sodium
retention and increased potassium excretion. It was found to be 10
times more potent than prednisone in its capacity to inhibit cortico-
tropin secretion by the adenohypophysis.

The antirheumatic potency was approximately 5 times that of predni-

sone in those patients who could tolerate a therapeutic dose of delta-1-

FF. In most instances, the development of severe edema precluded
raising the daily dose of delta-1-FF above k mg. Hypokalemia was a fre-

quent undesirable side effect, occurring in 6 patients. One of 5 pa-

tients who had glucose tolerance tests before and during therapy, showed

the development of a diabetic curve. Facial rounding was noted in 7

patients.

Significance to NIAMO Research ; There is great need for a more

satiafactory therapeutic agent in rheiomatoid arthritis and other rheuma-

tic diseases. It is hoped that f\irther clinical trials at NIAMD may
provide information which will assist in the synthesis of more effective

and less toxic agents.

Proposed Course of Project ; The search will be continued for new

synthetic steroids which would retain anti-inflammatory potency and yet

be free of potent mineral effects.

I
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Budget Data Sheet
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SERIAL NUIffiER

12. Research
BUDGET ACTIVITY

13. No cooperating units

,

COOPERATING miTS OF PHS

Ik. No parallel research in PHS .

PARALLEL RESEARCH IN PHS

Analysis of NIH Program Activities

Honors, Awards, and Publications Sheet

16. FUBLICATiONS FROMrTHISrPROJECT 1. ex r .--,_
,

^-
.,

'... .u

Studies on Metacortandralone and Metacortandracin in Rheumatoid
Arthritis. J. J. Bunim, M. M. Pechet, ajid A. J. Bollet. J. A.M. A.,
157:311, 1955.

Metabolic Effects of Metacortandralone and Metacortandracin.

J. J. Bunim, R. L. Black, A. J. Bollet, and Pechet, H. M, Annals of the

New York Academy of Sciences, 61:358, 1955o

Major Undesirable Side-effects Regiilting from Prednisolone and
Prednisone. A, J. Bollet, R. L. Black, and J, J. Bunim. J. A.M.A.,
I|8:[i59, 1955.

Treatment of Systemic Lupus Erythematosus with Prednisone and

Prednisolone. A. J. Bollet, S. Segal, and J. J. Bunim. J.A.M. A., 159 ;

1501, 1955.

17. No honors or awards .

HONORS AND AWARDS
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Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases

INSTITUTE
'

~~~

2. Arthritis and Rheumatism 3. Clinical Investigations

•LABORATORY OR BRANCH SECTION

1^ 5^ NIAMD-lOli-c

SERIAL NUMBER

6. Studies in Anemia
TITLE OF PROJECT

7. Franklin G. Ebaugh, Jr.

PRINCIPAL INVESTIGATOR

8. Ralph E. Peterson, Gerald P. Rodnan, Ted Clemens, Jr.

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ; A study of the mechanism and the rate of the elution

of chroraiuiti-51 from circulating red cells in vivo .

The application of sodium chromate and Ashby selective agglutina-

tion techniques in the study of various anemias in the human, and the

use of Cr5l for comparative red cell survival in various animals.

Methods Employed ; Methods employed in this project have previous-

ly been described in projects for calendar year. I9^h» 'IMeasurement of

red blood survival in vivo by means of radioactive sodium chromate

labeled red cells and Ashby Selective Agglutination and iron metabolism

by radioactive Fe$9 tracer techniques and the chemical determination

of the serum iron employed together with concurrent clinical studies".

Patient Material ; Anemic patients on the clinical NIAMD service

(in-patient service) and out-patients, NIH employees who served as normal

volunteers, normal volunteers who were in-patients, and one patient who

was an out-patient at Howard Medical School and Freedinan's Hospital who

was studied in collaboration with Dr. William Boler, the hematologist at

Freeciman's.

Admissions; Adult males
Adult females
Children

Number
16

16

Average Stay in Days

59

78

Outpatient; Number of patients
Number of visits

27
1018
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Major Findings ; The manner in which the sodium chromate was eluted
in vivo from circulating erythrocytes was further studied by the combina-
tion of Ashby selective agglutination and sodium chromate tagging. Pre-

vious work indicated that from the normal erythrocyte, sodium chromate
eluted at a rate with a half-time of 77 days. It was the purpose of the

study of 1955 to see whether the rate was altered in red cells which were
either abnormal intrinsically or circulating in an abnormal environment.

Red cells obtained from normal subjects, patients with rheumatoid arth-
ritis, sickle cell anemia, and a patient with hereditary spherocytosis
were utilized. The conclusions from these studies indicated that in the

normal individual the elution of chromium appeared to be initially more
rapid and had a half life of 6 days during the first few days; thereafter,

the rate of elutxon was found 'to be substantially what it had been found
before—namely, with a half-time of 80 days. It was fur tKef" shown that

cell survival studies employing either the Ashby selective agglutination
technique or Cr5l must receive special interpretation during the first
two days since events which have little or nothing to do with the rate of

red cell destruction occur. There is a drop of about 6% during the first

2ii hours by either Ashty transfused cells or chromium-tagged cells. It

is felt that this drop is not due to increased cell destruction, since
the same phenomenon occxirs with cells tagged in vivo , nor is this drop
due to the increased rate of elution of chromium known to occur during
this period. It is concluded that the initial drop is due to the fact
that transfused red cells fail to equilibrate fully with all the red cell
mass and that the process of equilibration which occurs 2h~hS) hours after
transfusion accounts for this drop.

It was found that the rate of elution of sodium chromate-5l from ab-
normal red cells such as congenital hemolytic jaundice and those red
cells obtained from patients with active rheumatoid arthritis was not
significantly different from normal. The rate of chromium elution from
sickle cells was slower than that seen in the normal, and indeed no elu-
tion of sodium chromate-5l from transfused sickle cells in vivo could be
demonstrated.

Comparative study of red cell survival on a normal male and female:
Previous studies utiliz.ing the Ashby technique have indicated a slightly
shorter survival of normal transfused blood in the female than in the
male, but no data were published involving the survival_of autotrans-
fused cells in the female. Accordingly, I9 normal females and 10 normal
males were studied and the results compared. It was found that although
the survival of the normal females was slightly less than the males,
this difference was very slight indeed and of no statistical signifi-
cance. It is therefore concluded that the rate of survival of autotrans-
fused chromii^m tagged red cells in the normal male and female.-.is the
same.

The comparative aspects of red cell survival was studied, employ-
ing sodium chromate tagged red cells in vivo in the chicken, duck, pigeon,



and rat. It was found that the maximum survival of the nucleated avian

cells in the 3 species studied was between 30 and [|0 days. The rat was

found to have a maximal life span of 50 days. A comparison of the rate

of red cell turnover in all the animal species in which this data is

known and metabolic rate was made and a highly significant direct com-

parison was found between the rate of red cell t-urnover and the metabolic

rate in the various species cori^ared. As a part of this study, the red

cell sixrvival of the turtle erythrocyte was studied in 2 turtles. The

results indicated that the turtle erythrocyte has a maximum survival of

between 500-700 days. This finding fits very well with the low meta-

bolic rate of the turtle. In most animal species, the female has a

slightly lower hematocrit and red cell volume than does the male, but of

all the animals studied, the chicken shows the most remarkable difference

between the male and female, the female having approximately half the

hematocrit of the male and half the cell mass. Blood volumes of normal

male and female chickens were measured and tne effects of administered

testosterone on the female were studied. It was found that following

the administration of intramuscular testosterone, the hen showed a re-

markable increase in the hematocrit values approaching that of the male.

This was confirmed by red cell mass determinations by Cr5l as well.

The electrophoretic patterns of hemoglobins of various species of

animals were studied by paper electrophoresis. Among the results of

interest was the finding that some birds have as many as 3 different

hemoglobins, some turtles have 2, and one species of txirtle as many as

3 different types of hemoglobin^ a few sheep had 2 different types of

hemoglobin, and a few horses. The remainder of the animals studied

showed a single hemoglobin although the rates of mobility ,were different,

being much slower in the case of the amphibians and reptiles, snakes,

the turtle showing a faster rate of migration than the snake.

Further studies on the use of sodium chromate-5l as a measure

of in vivo life span were productive. The question was explored as to

whether or not there was any deleterious effect of washing the cells

once or twice with saline before transfusion. Accordingly, in k norm.al

individuals, the red cell survival of washed and unwashed tagged cells

was measured, and there was found to be no significant difference be-

tween washed and unwashed cells.

A table was prepared for correcting the results of chrome-tagged

red cell transfusion so that they may be expressed in more physio-

logical terms and be more representative of what is actually happening

to the transfused red cell. The amount of error involved in this

correction was also determined.
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The use of sodium chromate tagged red cells as a measure of gastro-
intestinal blood loss was also evaluated. Chrome-tagged bldod was given
orally to 3 normal subjects. It was found that 90 per cent or more of

the tagged blood given in this fashion was recovered in the stools and
that virtually none of the administered sodium chromate in the form of

tagged red cells was reabsorbed. In one instance, plasma tagged with
chromic chloride was given to a normal subject orally. Again, it was
found that 90* per cent of the administered chromic chloride was excreted
in the stools. It was further found that the chromium was excreted in

the stool in a non-dialyzable form. The use of intravenously adminis-
tered sodium chromate-tagged blood was then applied in 3 cases which
ultimately proved to have an anemia of blood loss from the gastrointes-
tinal tract. In these 3 patients, it was found to be of interest to
quantitate the exact amount of blood loss in the stool during a given
period. In one instance, a patient lost as much as 1000 cc. of blood via
the stool over a U-day period. This occurred without a change in tiie

normal color of the stool. The sensitivity of the chromium method for

assessing blood loss in the bowel was compared to the Ham Test. The Ham
Test was found to be as sensitive as the chromium method but somewhat more
erratic, due to the fact that the Ham Test as conventionally performed is

based on a very small sample of stool and hence negative results may be
obtained where actually a significant amount of blood is present in the

stool. The data obtained on normal subjects would indicate that a nor.ii

mal subject does not excrete more than 1-5 ml. of blood during a 2i|-hour

period; most normals excreted closer to 1 ml.

The rate of red cell destruction in the idiopathic hyperbilirubine-
mia was studied. No previous studies on the rate of red cell destruction
in this disease exists, and it was possible that the reason for the in©
creased bilirubin was due to increased cell destruction. The study of 3
patients proved this, however, not to be the case, since the rate of

chromium tagged autotransfused cell destruction was within normal limits.

Significance to NIAI-iP Research ; The additional data on the nature
and rate of elution of CrSl from circulating red cells in vivo was of
practical importance in the employment of the Cr5l technique for the

measurement for the survival of the red cell in vivo. It does now appear
that this technique is of practical value in the study of anemia pro-
vided that certain limitations which were pointed out in both studies
are recognized. The use of Cr5l tagged cells for the quantitative esti-
mation of the rate of blood loss from the stool in patients either sus-
pected or proved gastrointestinal bleeding should prove of practical
value in the management of such patients. Indeed, the findings obtained
by this method led to more vigorous pursuit and measures for correction
of the lesion when the magnitude of the blood loss was apparent, as

measured by Cr^l. Other studies, such as the Ham Test and the clinical
observations of the patient led the physicians to greatly underestimate
the seriousness of blood loss. On the other hand, it should be pointed
out that the use of Cr^l as a measure of blood loss in the stool is only



adjunc'o to tho careful clinical management and employment of all the
current tests for the study and diagnosis of blood loss in the stool.
It is certainly not a substitute for any one of the currently recog-
nized techniques for this study. For example, the Cantor tube, a
technique by no means new, was found to be a very valuable adjunct in
the localization of a site of bleeding in the gastrointestinal tract.

The grogeDt Btudying thecaoemia of rheumatoid arthritis was
brought to a conclusion and with the presence of adequate normal data,
it was established that the major defect in anemic patients vjith active
rheumatoid arthritis is the failure of adequate blood production and

not '".-. an increased rate of destruction. The mechanism of the failure
of adequate blood production is completely unknown. Studies already
performed indicate that it is not due to iron deficiency since normal
readily miscible iron pools were found in patients studied, despite the

low serum iron. Further studies of the comparative rates of red cell
survival in various species of animal would appear to be of value in
gaining further insight in factors underlying red cell turnover. It

would be highly desirable for such studies to be done by a single
technique and done simultaneously on animals whose metabolic rates are

measured in the same laboratory.
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10. NIAIO-lOU-c

SERIAL NUMBER

12. Roseiirch

BUDGET aCTIVITI

13. COOPERATING UNITS: Dr. Milton Silverman's laboratory in the
Laboratory of Biochemistry and Nutrition of NIAMD.

Ik. COMPLEI'^NTARY OR PARALLEL RESEARCH BJ PKS: Studies conducted in
the laboratory of Br. Paul Altland on the Survival of the Red
Cell in the Turtle and Duck complement and parallel certain other
studies described in this project. Certain studies of chromium
survival of the red cell in dogs done in the laboratory of Dr.
Frederick StohLnan complement and parallel certain aspects of the

project herein described.
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16. PUBLICATIONS FROM THIS PROJECT:

The Anemia of Rheuraatoid Arthritis. F. G. Ebaugh, Jr., R. E.

Peterson, G. P. Rodnan, and J. J. Bunim. Med. Clinics of North America,
39:i;9, 1955.

17 , No honors or awards .
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Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases

INSTITUTE

2. Arthritis and Rheumatism 3. Clinical Investigations

LABORATORY OR BRANCH " SECTION

h. 5. NIAMD-lO^-c

SERIAL NO.

6

.

Folic Acid Metabolism in Anemia

PROJECT TITLE

7. Franiain G. Ebaugh, Jr,^ M, D.

PRINCIPAL IN\/iioTIGATOR

8. Mlton Silverman, M. D.

OTHER IN\?ESTIGATORS

9. PROJECT DESCRIPTION

Objectives; The purpose of this project was to discover any

defect in the excretion of the labile citrovorum factor in the anemia
of bone marrow failure.

Methods Enployed; 2i4 hour urines were collected from. patients,

each sample being frozen immediately after voiding,. The amount of

folic acid was then analyzed by bioassay, utilizing Streptococcus
fecalis and the citrovorum factor both stabile and labile were
analyzed utilizing the Luconostoc citrovorum. These bioassays were
performed by Dr. Miltcn Silverman. In order to have suitable controls,

the excretion of the labile factor and other factors influencing its

excretion were studied in patients with various types of anemia and
normal controls.

Patient Materia

Adult males
Adult females
Children

No.

10
8

Average Stay in Days

Admissions:

7

Outpatient: No, of patients
No, of visits

Major Findings: During the project it was found necesjsary to

critically evaluate factors other than those directly involving the
metabolism of folic acid, which influenced the quantitative amount of

labile factor present in the urine. Previous efforts had indicated
that Vitamin C administered to animals increased the amount of labile

citrovorum factor excreted. This was confirmed but the implication



that Vitamin C had some direct involvement in the metabolism and con-
version of folic acid to the labile citrovorum factor could not be
definitely proved, since Vitamin C was found to exert a protective
effect on the preservation of excreted labile citrovorum factor once
present in the urine. In addition it was found th&t the pH of the
urine was important in determining the amount of labile citrovorum
factor ultimately recovered, there being greater amounts present
when the urine was acid than when the urine was alkali, and indeed,
it could be shown that acidification of the urine by ammonium chloride
caused in some patients as great a rise in the labile citrovorum
factor as did the administration of Vitamin C. Several patients with
anemia of marrow failure were studied and found to excrete a normal
amount of labile factor. I^Iar^r other types of anemia were studied,
such as hemolytic, of which sickle cell was representative, leukemia,
anemia of infection, and the anemia of rheumatoid arthritis. In none
of these various anemic states was there a significant alteration in
the amount of labile, stabile, citrovorum factor of folic acid found.

Significance to NIAMP Research; The major significance of this
project was a negative one, namely, that no metabolic defect as deter-
mined by urinary excretion studies could be determined with respect to
the excretion of labile citrovorum factor in various ajiemias. Impor-
tant for future studies was the finding that careful control of urin-
ary pH must be made in order to .correctly evaluate the amount of
labile citrovorum factor excreted. The role of Vitamin C with respect
to folic acid metabolism remains unsettled. Evidence was produced in
this project to indicate that one did not necessarily have to postulate
the direct effect of Vitamin C on the increase of excretion of labile
citrovorum factor, as far as conversion of folic acid to this compound
is concerned. Direct evidence was obtained that at least one of the
reasons why labile citrovorum factors increased in the urine is due to
the protective action of Vitamin C while the urine is in the bladder
and after excretion.

Proposed Course of Project; It is proposed that the project
be terminated at the end of calendar year 1955.

Note

;

Dr. Milton Silverman served as a senior principle investi-
gator in another phase of this project, namely, the isolation and
characterization of the chemical nature of the labile citrovorum factor
as excreted in norma.l ?iid diseased human urine.
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Analysis of NIH Program Activities

Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2. Arthritis and Rheumatism

h.

L.flBORATORY OR BRANCH
3. Clinical Investigations

SECTION

5. NI/iMD-106-c
SERIAL NO.

6

.

Iron Metabolism in Man, in Health and Disease
PROJECT TITLE

7. Ralph E. Peterson, M,D.
PRIKCIFAL IIWESTIGATOR

6. G. Rodnan, F. Ebaugh, Jr., M. Bollier, T. Clemens, E. Marsden
OTHER INVI^STIGATORS

9. PROJECT DESCRIPTION

Objectives ; Determination of the turnover rate of iron in the
normal male and female, and in patients with various hematological
disorders.

Methods Employed: Iron turnover
ioactive iron.

rate is determined by the use of

Patient Material;

Admissions: Adult males
Adult females
Children

No. Average Stay in Dgys

15 20
17 22

Outpatient: No. of patients 8

lo, of visits 25

Major Findings : Iron turnover rate studies have been completed
in 20 normal male and 20 normal female subjects. Female subjects have
shovm the following: miscible iron pool = 30-77 ug/kilo; iron turnover
rate = ,28-. 86 ng/k/dayj milligrams of iron turned over for hem.oglobin

production = ,l8-.50 mg/k/day, or a m.ean of approximately l5 mg. of
iron turned over per liter of red cells. Male subjects have shown:
miscible iron pool of 28-133 wg/kiloj iron turnover rate of .i;l-l.l

mg/k/day, iron turnover rate for hemoglobin production oj" .32-. 75
mg/k/day, with a mean of approximately 18 mg. of iron turned over per
liter of red cells.



NKMD..106-C
seriTl no.

Further studies of iron turnover rate in various hematological
disorders have failed to delineate the mechanism that might explain
the poor correlation of the iron turnover rate with the rate of hemo-
globin production.

Significance to Nl/J'w Research ; The studies on iron turnover are
directed toward an evaluation of this method as a simple procedure for
investigating hemoglobin synthesis in vivo .

Proposed Course of Project : Plans are to discontinue this pro-
ject unless we can find an explanation for the apparent discrepancy
between the iron turnover rate and the rate of hemoglobin production.
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13. Georgetown University Hospital
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16. PUBLICATIONS PRO?^' THIS PROJECT:

The Anemia of Rheumatoid Arthritis. F. G. Ebaugh, Jr.,

R, E. Peterson, G. P. Rodnan, J. J. Bunim. Hed. Clinics of North
America, 39:it89, 19^5.

Hematological Observations on Sickle Cell Anemia Patients

Sustained at Nori^ial Hemoglobin Levels by Multiple Transfusions.

H. Chaplin, H. G, Keitel, R. E. Peterson, In press.

17. No honors or awards.
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Analysis of NIH Program Activities

Project Description Sheet

1

.

National Institute of Arthritis and I-fetabolic Diseases
INSTITUTE

2, Arthritis and Rheuiaatism 3. Clinical Investigations
LABORi\TORY OR BRANCH SECTION

h. 6. NIAMD-107-C
SiiRlAL NUMBER

6. Metabolism of Adrenocortical Steroids
PROJECT TITLE

7. Ralph E. Peterson, v.Vi.

PRINCIPAL INVr-STIGATOR

8. C. Pierce, i-'i. Bollier, A. Karrer
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ;

1. Pharmacology and physiological disposition of various
adrenocortical steroids in man,

2. Metabolic transformations of these steroids in man.

3. The turnover rate of endogenous hydrocortisone and
corticosterone in man,

li. The development of newer improved methods for the deter-
mination of corticosteroids and their metabolites in biological fluids.

ilethods Employed ; Ptiarmacological quantities of steroids and
steroids labeled with Carbonl'^ have been used to carry out many of these
studies. Improved methods have been, devised for the assay of steroids
in micro quantities.

Patient Material ;

Number Average Stay in Days
Admissions; Adult males 20 15

Adult females l6 12

Children

Outpatient: iA!o. of patients 5

No. of visits 10



NIAI'4D-lQ7-c

SERIAL NO. ,

Major Finding s; Utilizing trace quantities of intravenously
administered liydrocortisone-Ii-Cl^, we have determined the magnitude
of the miscible pool of hydrocortisone in the normal subject to be
1.1 to 2.i4 mg. This pool of hydrocortisone has been found to be
distributed in an apparent volume of 8 to 17 liters. Calculations
of turnover rate of endogenously synthesized hydrocortisone have
ranged from 1? to 29 mg. per day in 9 normal subjects. Following
maximal adrenocorticotropin stimulation^ the miscible pool of hydro-
cortisone increased to 10 mg,, and the turnover rate increased to
l5ii mg. per day in the normal subject. Following oral administra-
tion of delta 1-cortisone (prednisone), a marked decrease in both
pool size and hydrocortisone turnover rate was demonstrated. The
miscible pool and turnover rate of hydrocortisone have teen found to
show a diurnal variation.

In cirrhosis cf tho liv.r and myxedema, the miscible pool is ap-
proximately normal in sizcj however, the turnover ratt. of hydrocortisone
is reduced by one-third to one-fifth of normal. In thyrotoxicosis, the
miscible pool is also normalj however, the turnover rate has been found
to be increased 2-k tii'ies normal.

The studies on the metabolic transformation of hydrocortisone in
vivo have demonstrated the presence of two metabolites that have pre-
viously not been reported—2op-hydroxj^' hydrocortisone and 6p-hycroxy
hydrocortisone.

Further improvements and additional evaluation studies have been
completed on the plasma hydrocortisone method and the urinary cortico-
steroid and 17-ketostt.Toid methods.

An isotopic dilution procedure has been developed for the determi-
nation of plasma hydrocortisone in various clinical conditions where
there is som.e doubt about the specificity of thf. standard plasma hydro-
cortisone procedure. This has 'proved especially revealing . in diabetic
acidosis where it has been reported that the level of hydrocortisone
in the plasma is markedly elevated. With this technique, vje have been
able_ to demonstrate that this is a spurious elevation and that the true
plasma hydrocortisone level is norm.al. Also, in one study, this was
further substantiated b/ the finding of a^ normal pool size and normal
turnover rate of hydrocortisone.

A new method for tlie determination of plasjna corticosterono has
been developed that is much more selective than the previously pub-
lished method. This also is an isotopic dilution method. Results to

the present would indicate that the normal plasma corticosterone level
ranges from 0.ii-l.lt |ig/o. This is a value that is considerably lower
than previously published figures. Following aCTH stimulation, the

normal level increases 6-8 fold and following administration of various
steroids that suppress completely adrenal hydrocortisone output, the
plasma corticosterone levels become zero.



SiilRiAL NO,
Various studies on the effects of stress and various drugs on the

pituitary adrenal axis are being carried out in collaboration with the
National Institute of Mental Health. Preliminary results would indi-
cate that under tho experimentally induced stress of piromen, a very
marked increase in hydrocortisone production results. This effect can
be abolished hy the prior administration of asnirin.

Significance to NlAIiD Research : The studies on physiological dis-
position and pharmacology are important m regard to the treatment of

patients wit'i steroids. The studies on tiurnover rate should make it

possible for the first time to determine the actual production of hydro-
cortisone and corticosterone by the adrenals in various disease states
and in normal subjects o The studies on methodology are necessary to

make it possible to more reliably carry out all of these studies.

Proposed Course of Project ;

1. Additional data on the pharmacology and physiological
disposition of corticosttrono in man,

2. Additional data on the plasma corticosterone levels in

various diseases, and other various experimental conditions,

3. Detejrmination of the turnover rate and m.iscible pool of

corticosterone in normals and in patients,

h. Turnover rate and miscible pool of hydrocortisone and

corticosterone in pregnancy.

5. Further studies on the isolation and identification of the

metabolites of hydrocortisone in the urine and perhaos qualitative and
quantitative studies on the patterns of these met-^bolites in the urine
in normal and disease states.

6. Evaluation of the relative potency of various adr-_:no-

cortical steroids and their synthetic analogues with regard to adrenal

suppression and the possible correlation of the degree of suppression
with the anti-inflammatory action of these steroids,

7. Development of enzyme methods for assay of various adreno-
cortical steroids.

8. Studies on the conjugates of adrenal steroids.
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16. PUBLICkTIONS from THIS PROJECT:

P-lysiological Disposition and Metabolic Fate of Hydrocorti-
sone in Man. R. E. Peterson, J, Br- Wynggarden, S. L, Guerra, B. B,

Brodie, and J, J. Bunim„ J. Clin. Investigation, 3^:1779, 1955.

An Improved Method for Assaying the Steroidogenic Potency of

ACTH. G. W. Liddle, J. Richard, and R, E. Peterson, J. Biol, Chem,,

In press.

The Miscible Pool and Turnover Rate of ffydrocortisone in Man.

R. E. Peterson, and J, 3. Vl3mgaarden. J. Clin. Investigation, In press.

17. No honors or awards.
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Analysis of NIH Program Activities

Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases

INSTITUTE

2. Laboratory of Pathology and Histochemistry

LABORATORY OR BRANCH

3. Clinical Investigations h.

SECTION

5. NIAMD-108-C

SERIAL NUMBER

6. Stuciies on the Histopathology of the Synovial Membrane in Various
Types of Arthritis _____^_
TITLE OF PROJECT

7. Leon Sokoloff 8. NONE

PRINCIPilL INVESTIGATOR OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives; Little information concerning the pathological
changes in the articular structures in many types of arthritis and
rheumatism is available. This histological study is designed to
elucidate the nature of certain arthritic disorders, improve diagnosis
and follow the effects of various therapies on the disease processes.

Methods Employed; Open biopsj^' of the knee joint is carried out
under local anesthesia. Appropriate anatomical studies are made at
necropsy in a smaller proportion of cases.

Patient Material;

Admissions:
Adult males
Adult females
Children male
Children female

No.

7

k

Ave rage Stay in Days
6

12

Outpatient:
Number of patients
Number of visits

Major Findings;
1. Chronic synovitis has been found to be a common lesion

of scleroderma. Although joint pains are common in this disease and
its onset is often confused with rheumatoid arthritis, the joint
changes have not been described previously.



NIAML-108-C
sERinno";

2, A syndrome of polyarthritis associated with Boeck's
sarcoid has been recognized in recent ye?rs; frequently regarded as
a variant of rheumatoid arthritis, the biopsy in one case clearly
demonstrates the articular lesion to be sarcoid rather than
rheumatoid.

3. Gouty arthritis is ordinarily easily distinguished
from rheumatoid arthritis. In perhaps as many as 10^ of rheumatoid
patients, hyperuricemia is present. Biopsy of several such patients
has demonstrated that they do in fact have gout rather than rheu-
matoid arthritis, while the diagnosis of rheumatoid arthritis rather
than gout is established in others.

Significance to NIAKD Research; The findings described have
clarified the character of three types of arthritic disorder that
previously have been unrecognized or confused with rheumatoid
arthritis. In addition, the effect of several new steroid pre-
parations on the synovial membrane has been followed. It has been
found that none of these has extirpated the pathological process
although in several cases with severe rheumatoid synovitis biopsies
done before and during the fourth week of prednisone therapy there
was a marked subsidence of the inflammation process as a result of
steroid administration.

Proposed Course of Project; Similar biopsies are to be performed
to expand these observations and to extend them to other types of
arthritis as well.
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16. PUBLICATIONS FROM THIS PROJECT

Some aspects of the pathology of collagen diseases, L,

Sokoloff, Proc. N. Y. Path. Soc., Bull. N. Y. Acad. Med., in pr^ss.

Observations on the Use of Prednisone in Patients -with

Progressive Systemic Sclerosis (Diffuse Scleroderma). G. P. Rodnan,

et al., annals Int. Med., January, 1956.
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Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2. Clinical Investigation - Arthritis & Rheimatism Branch
LABORATORY OR BRANCH

3. h. Bethesda
SECTION LOCATION

5, NlAiViD-109-c

SERIAL NUMBER

6. Enz3miatic Mechanisms of Corticosteroid Metabolism
Project title ---

7 . Gordon Tomkins, M. P., Ph.D; Kart J. IsselTjacher, M. D
,

PRINCIPAL INVESTIGATORS

8. Julius Axelrod
OTHER INVESTIGATORS ,.

9. PROJECT DESCRIPTION

Objectives ; It is known that corticosteroids are metab-
olized in the body to inactive "tetrahydro"

derivatives. These compounds are then conju-
gated and excreted' to a significant extent in
the form of their glucuronides. . We have

attempted to study the mechanisms and pathways
involved in this process by isolating the en-
zymes and determining the cofactors required
for these reactions.

Methods Employed ; We have,i;sed liver from mammalian
sources (mostly guinea pig and rat),

converted them to homogenates and then to various
cell free preparations. Enzymes were studied
and isolated by resorting to techniques of diff-
erential ultra-centrifugation, fractionation
with ammonium sulfate and adsorption on, and

elution from, various gels. Steroids used for
the study included primarily the derivatives
of cortisone and also the newer delta-I corti-
sone (prednisone )

,



NIitMD-l09-^

Sti^RIAL NO.

Patient Materials None

-2-

No. Average Stay Days

NoneAdmissions: Adult males .
None

Adult females
Children male
Children female

Outpatient: Number of Patients None

Number of visits

Ma.jor Findings ; During the course of the year, four diff-

erent and distinct enzymes were identified

and isolated and their various cofactor require-

ments determined.

The results have been summarized in the

folloiiTing table

:

Reaction
Catalyzed Enzyme

Cofactor
Required

1 ,Delta-l-cortisone
i cortisone

2 .Cortisone-
Dihydrocortisone

3.Dihydrocortisone
^Tetrahydro-

cortisone

ii.Tetrahydrocorti-
sone —^ tetrahy-
drocortisone
glucuronide

Cortisone Dehydro-
genase

Dihydrocortisone
Dehydrogenase

3cu-Hydroxysteroid
Dehydrogenase

Glucuronosyl
Transferase

Reduced TPN

Reduced TPN

Reduced TPN or
Reduced DPN

Uridine Diphosphate
Glucuronic Acid

(UDPGA)

The final reaction (h) elucidates the mechan-
ism of steroid glucuronide formation, and, as in-
dicated, requires the presence of an "active form"
of glucuronic acid, viz., uridine diphosphate glu-
curonic acid (UDPGA). The existence of uridine
nucleotides has only recently been recognized and
this is one of the first demonstrations of its role
in the mammalian organism. In a similar fashion,
we have achieved the glucuronide conjugation of
other compounds such as L-thyroxine, estradiol,
testosterone and tetrahydro-hydrocortisone.

Recently studies have also been underway to

study a reaction in which etiocholane 3,17-dione
is converted to its isomer, androstane 3,17,dione,



IAMD-109-C Significant progress has been made in isolating

ERIAL NO. and purifying the enzyme involved.

Significance to NIAMD Research ; These enzymatic studies
integrate well with the

overall studies of corticosteroid metabolism in
the Institute. The findings provide for the first
time details about the fundamental pathways of
steroid metabolism which are necessary prerequis-
ites to an understanding of the mechanism of

action of these important compounds normally and
in disease states. Furthermore, from these en-

zymatic studies it appears that there may soon be

available specific tests to determine blood levels

of the various corticosteroids.

Proposed bourse of Pro.lect : 1. It is planned to pursue
the isolation of tiie isomerase

enzyme described above and to evaluate its signif-

icance. 2. Studies are underway to apply the

specificity of the enzymes isolated to the deter-
mination of various blood steroid levels. 3. Plans

are underway to elucidate the hitherto obscure

mechanism of estrogen formation, with special
reference to the manner in which the aromatic ring

of the estrogens is formed.
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Budget Data Sheet

10. NIAMD-109-C
SERIAL NUMBER

12. BUDGET ACTIVITY

Research

13» No cooperating units.

lU. No- parallel research in the Public Health Service,

Honors, Awards and Publications

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT
DURIInG CALEl^DAR YEAR 19^5:

Enzymatic Formation of Corticosteroid Glucuronides ,
-

K. J, Isselbacher and J. Axelrod, J. Am. Chem. Soc,,

77: 1070, 1955.

A Mammalian 3'3'Hydroxysteroid Dehydrogenase, - G,

Tomkins, J. Biol. Chem., In press.

17, No" honors or awards.
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Project Description Sheet

1. National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2. Clinical Investigation - Arthritis & Rheumatism Branch
LABORATORY OR BRANCH

3. ',.<. • ' li. Bethesda
SECTION LOCATION

5... NIAMD-llO-c
SERIAL NUMBER ~~

6. Stjudies of Purine Metabolism in Gout
PROJECT TITLE

7. Seegmiller, J. E„ ; Laster, Leonard; Wyngaarden, J. B .

PRINCIPAL INVESTIGATORS

8. Liddle, Lois; Blair, Alberta; Love. Ethel
OTHER INVESTIGATORS

9... PROJECT DESCRIPTION

.
Ob.iectives t To gain understanding of clinical gout by

studying uric acid biosynthesis and excretion
in normal and gouty subjects, and by investi-
gating the mechanism of action of drugs which
influence these factors.

Methods Employed ; The incorporation of isotope from orally
administered labeled precursors into

various purine excretion products was studied in
normal and gouty subjects. Uric acid excretion
in patients with various stages of gout, and the

. effect of drugs on this excretion were invest! -•

!, gated. The serum and urine of patients were
, , .assayed with enzymatic and chromatographic methods

for compounds related to purine metabolism. De-
terminations were made of the magnitude of the

miscible pool pf uric acid in human subjects using
uric acid-2-C^^. Patients suffering from acute
gouty arthritis were treated with intravenously

. administered colchicine and detailed observations
of the response to this medication were made.
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Patient Material: No. Average Stay Dgys

Admissions

:

Adult males
Adult females
Children male
Children female

36
8

None
None

29
22

Outpatient: Number of patients 28
Number of visits 7li

Major Findings : Our previous studies of the incorporation
of li-amino-5-iinidazole carboxamide-li-C-'--^

(AIC-c13) into uric acid in normal subjects have
been extended to patients with gout. Two gouty
patients who incorporated glycine-N^5 into iiric

acid in a manner similar to normal subjects showed

a pattern of incorporation of AIC-C^3 into uric
acid that also closely resembled normal subjects
in that there were two pathways for this incor-
poration. There was some evidence to suggest an
increased magnitude of Incorporation in the gouty
patients. As in the normal subjects, AIG depressed
the de novo synthesis of uric acid from glycine,,.

One patient suffering an attack of acute gout
incorporated glycine-Nl5 into uric acid in a

manner and quantity similar to normal subjects.

Following oral administration of glycine-1-
C-^, the isotope concentration in urinary purines,
(uric acid, xanthine, hypoxanthine , adenine), were
determined and compared over 8-lit day periods in
normal and gouty subjects,' In both types of sub-
ject, urd.c a>;id ws-s more highj.v- enriched than any
of the athor thrss piirirss ab all points in time,
exC3pt that hypoxanthine' feririciiraent exceeded that
of uric acid on the first day„ From the shapes
of the various curves, it would appear that in
both normal and gouty subjects there is evidence
that uric acid is synthesized via hypoxanthine
by a rapid pathway, and also via adenine by a slow-
er pathwey^ In ons gouty "oi'crprcducer''. evidence
suggested that the early patfe.ay involving hypo-
xanthine was utilized to a greater extent than in
the control subject.

In treating acute gout with colchicine ad-
ministered intravenously, the following advantages
have been noted in some patients as compared with
oral administration: A more rapid response with
lower total dosage, fewer side effects, and, at
times, a satisfactory response in patients whose
attacks had not responded to orally administered
colchicine.
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Significance to MIAMD Research ; Using AIC-C-'-^ we have
shown that one class of

gouty patients is similar to normal subjects in
the pattern of urate biosynthesis. Th^s agrees
with previous studies using glycins-N-'-^ in this
class of patients. In addition, we have not de-
tected argr effect of acute gout on urate biosyn-
thesis from glycine-Nl5,

The findings with glycine-l-C^'^ to date are
in agreement with the hypothesis that there are
two major routes of urate synthesis in man, one
a rapid shunt pathway, the other a slower, quan-
titatively more important pattiway involving nucleic
acids as intermediates. The data obtained with
glycine-Cl'-' suggest that the rapid shunt pathway
of urate synthesis may involve hypoxanthine (free
or combined with ribose + phosphate) as an inter-
mediate. They further raise the question whether
urate may also be synthesized via pathways not
involving free hypoxanthine and xanthine as inter-
mediates.

The evidence obtained thus far suggests that
the use of colchicine administered intravenously
may have definite advantages over the oral route
of adrdnistration for -the treatment of acute gout.

Proposed Cou -^T-e of Project s A study is in progress in
gouty patients who excrete

abnormally large amounts of uric acid to de-
termine the pattern of incorporation of AIC-C^3
into -aric.acid. Evidence from previous work with
glyeins-N-^5 suggests that the results obtained
in this study will differ from those obtained
with the gouty patients studied so far.

Other diseases associated with disorder of
purine metabolism will be studied in similar
fashion, using AIC-C^ in trace quantities.
Further studies will be made of acut^s gout, its
precip-^tating factors, associated changes of
urate metabolism and its therapy.

Studies are in progress of the enzymatic
degradiition of colchicine by tissue homogenates.

Studies of rates and extents of precursor
incorporation into urinary purines will be ex-
tended to include precursors other than glycine,
such as AIC and purines (e.g. hypoxanthine, ino-
sine, etc.). Also, alternate pathways of urate
synthesis involving preliminary C-8 oxidation of
amino-hydroxypurlnes, will be studied in vitro

,
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Incorporation of ii-Amino-^-imidszolecarboxamide-It-C-'--' into
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Laster and DeWitt Stetten, Jr., - J. Biol» Chem, 2l6s653,

1955.

The Effect of Phenylbutazone on Uric Acid Metabolism in
TivTo Normal Subjects, J. B. Wyngaarden, - J. Clin, Inves-
tigation, 3li.s256, 1955.

Uric Acid, J. B. Wyngaarden, - Cyclopedia of Medicine^
Surgery, Specialties, F, A„ Davis Co., Philadelphia^ 19553

P 3l4l~355.

Plasma Glutanine and Oxypurine Content in Patients with
Gout, S. Segal and J<, B, Wyngaarden, - Proc. Soc. Exper,
Bid. Med., 88!3U2, 1955.

17, LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS
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1. Mational Institute of Arthritis and Metabolic Diseases

2, Clinical Investigations 3. Clinical Endocrinology
LABORATORT WMCH

U, Bethesda ^. NIAMD-111-c
LOCATION SERIAL NUMBER

6. Studies of the Mechanism of Action of Antithyroid Drugs
PROJECT TITLE

7. Joseph E. Rail, M. D. and Jan Wolff, H. D.

PRINCIPAL INVESTIGATORS

8. Jane Heslin
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Title of Project ; Studies of the Mechanism of Action of Anti-
thyroid Drugs.

Objectives ; To test certain drugs for their action in inhibiting
organic binding of the thyroid and inhibiting or

enhancing iodide concentration by the thyroid.

Methods Eimployed ; 1) The uptake of radioiodine by the thyroid of

rats under various experimental procedures.

2) The use of isolated slices of thyroid tissue in

acute experiments with drugs and 1^31^

Patient Material ; None

.

l^jor Findings ; Drugs tested were cysteine (I), 2-mercapto-

ethylamine (II) and 2,2'dithiobis (ethylamine)

2HC1 (III). There was no effect of I on iodide con-

centration in the intact animal. Both II and III

increased the iodide concentration in the thyroid

within 2 hours as measured in the thyroid gland

blocked vath thiouracil. The ratio of activity in the

thyroid (in these animals entirely iodide) compared to

the activity in the blood is the T/S. The T/S was

increased from 20 to 60 by either II or III. In

addition, in the animals with unblocked thyroids, i.e.,

those not receiving thiouracil, the total amount of
1I3I accumulated in the course of 6 hours was decreased
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when these drugs had been administered. These results
suggest that both II and III are antithyroid drugs in
that they inhibit organic binding by the thyroid. In
addition they cause an acute increase in the iodide
concentrating mechanism of the thyroid. The effect
of these drugs was investigated in nephrectomized
rats, with inconclusive results. A dose response

^
curve for II showed a perceptible increase in the T/S
at a single dose level of 18 mg/Kg and a progressive
increase in effect up to the maximum dose employed,
which was 180 mg/Kg.

In hypophysectomized rats given TSH there was
no conclusive effect of these drugs on the T/S. In
hypophysectomized orats not given TSH and on either a
low iodine diet or a normal diet, there again
appeared to be no effect on the T/S from the admin-
istration of II and III.

Significance to NIAI-ID Research ; It is hoped that the very marked
effect of these drugs on in-

creasing the T/S will give some insight into the
mechanism by liiich iodide is concentrated. These
compounds also repsresent a new class of antithyroid
drugs and are of interest from this standpoint.

Proposed Course of Project ; Further studies will be done ^ri.th

hypophysectomized animals in an
attempt to explain why these drugs so far have been
without effect in these animals. Additional related
drugs will be investigated, the effect of long-term
administration of these drugs on the thyioid will be
investigated, and further work with in vitro systems
is planned.
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lU. No parallel research in the Public Health Service.

16. No publications from this project durjjig calendar year 1955.

17, No honors and awards relating to this project during calendar
year 1955.
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1. National Institute of Arthritis and Metabolic Diseases

2. Clinical Investigations 3. Clinical Endocrinology
LA.BORATORY BR;\NCH

U. Bethesda 5. NIAMD-112-c

LOCATION SERIAL Mi-IBER

6. Effect of Thyroxine on Enzyme Systems in vitro

PROJECT TITLE

7. Jan Wolff, M. D.

PRINCIPAL INVESTIGATOR

8. None
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Title of Project ; Effect of Thyroxine on Enzyme Systems in vitro .

Objectives ; It is hoped that this in vitro approach may offer
clues regarding the mechanism of action of thyroxine,

Ilethods Employed ; Crystalline or purified enzyme preparations are
allowed to act on suitable substrates in the

presence of DFN and the initial rates of the reactions
are measured with or without thyroxine analogues. Up to
the present this has involved alcohol and malic
dehydrogenases. The rate of appearance of DPNH is
measured by UV absorption.

Patient Material ; None

.

Major Findings : L-thyroxine (3.3 • 10"^ Molar) produces at least
60,0

J
and at lO"^ Molar ^ 90% inhibition of DHT

reduction, Lineweaver and Burke plots suggest that the
inhibition is competitive in type with respect to both
malate and DPN. Thyroxine produces no significant shift
in the UV absorption spectra of DPN or DPNH in the
concentrations employed. L-triiodothyronine appears to
be as active as thyroxine, whereas triiodothyroacetic
acid, D-thyroxine, D,L-tetrachlorthyronine. D,L-3,5-
diiodo-3' ,5 '-dimethylthyronine, and butyl 4-hydrox7f-

3,5-diiodobenzoate show less effect (about SQ% inliibi-

tion at 10"^ Molar). DL-thyronine , 3,5-diiodothyronine,
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L-diiodotyrosine, DL-tetranitrcthyronine , DL 3,5-diiodo-
^^ ,$^~d±ni.ticothyronijn.e and 2,U-dinitrophenol show in-

significant or no inhibition at 10"^ Molar concentration.

L-thyxoxine also interferes with the oxidation of

ethanol by yeast alcohol dehydarxjgenase in the presence
of DPN^ At thyroxine concentrations of 1 • lO"-'' to

5 •lO"^ L-thyroxine produced about a ^0% inhibition in
DPN reduction, D-thyroxine appears to be as active an

intiibitor while L-triiodothyronine and triiodothyro-
acetic acid are somewhat stronger on a molar basis.

Significance to HIAMD Research ; The ultimate goal in this study

is to shed light on the mechan-
ism of action of the thyroid hormones. Such knowledge
could not help but be of use in the understanding and
treatment of thyroid dysfunction.

Proposed Course of Project ; The in vitro studies will be
extended to other dehydrogenases

and certain other isolated enzjrme systems in order to

establish: 1) The nature of the coirpetition involved,

2) the possibility of a thyroxine effect on the dis-

sociation of enzyme-DPW or enzyme-substrate complexes,

3) metal coit^lexing effects of thyroxine in certain
metallo-enzymes

.
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16. Wo publications from this project during calendar year 19^5.

17, No honors and awards relating to this project during calendar

year 19^5.
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1. Nationjil Ine '-'xt-gte of Arthritis 5.nd Metabolic Diseases

^' t'.̂ inj oal Inve stig at-.ons 3. Clinical Endocrinology
MBOHITORY '" "

BitANCF"

h, Bethesda i , ?0"'i-'iD-ll?--G

LOCATION ' ' WTTMrWiASiSK

6. St-u.die3_on the Spec:, fie Tilyroxim~j_lrLc':lns Protein of Seram
PlSjIilr flT'IE

_.—— — ~ ~.^».-

7. Jacob Robjpian, M, D„
PHlM5lPAiriN^7l3Tin:'^OT"

8. None _ .

OT!M iTlVESTIGTrSKS

9. PROJECT DESCRIPTION ' "

Title of Project; Studies on the Specific Thyroxine-binding
""

Protein of Serum.

Objectives ; l) To measure the tl^rroxine-binding capacity of the
specific thyroxine-binding protein of human serum in

normal and diseased states, 2) to further characterize
this protein, and 3) to evaluate its function in thyroid
physiology.

Methods Employed : Zone electrophoresis, chromatography, and other
chemical procedures, employing radioactive
iodine as an indicator.

Patient Material:

No. Average Stay Days

Admissions: Adult males
Adult females
Children

2

7

16
22

Outpatient: Number of
patients

Number of visits
8

26
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Major Findings ; A modified technique for zone electrophoresis
has been developed which prevents contamination

of TBP-boimd th;yroxine w^_th albumin-bound TBP. This
permits the direct measiurement of tlie thyroxine-binding
capacity of TB? in serum. In normal serum, this value
varies from .16 to ,2U log per ml (mean = ,19) and is
the same for men and -tromen. In late pregnancy, TBP can
bine from ,31 to c53 l-'g cf th3rroxine per ml (mean = cljl)

Thic change in thjrroxine-binding capacity roay be the
cause of the elevated c3rum p.roteiiri jound iodine ughich

occax's m pregn:

Significance to NIAMD Research; The role of the specific
thyroxine-binding protein in

thyroid physiology is not understood. This study
repiesents the beginning of £.n attempt to evaluate its
function and its possible participation in certain
abnormal states.

Proposed Course of Project ; To determine the thyroxine-binding
capacity of TEP in a number of

abnormal states and to attempt to deterraine the mechan-
ism by which any abnormalities may occur (e.g., in
pregnancy)

.
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1. National Institute of Arthritis and Metabolic Diseases

2. Clinical Investigations 3. Clinical Endocrinology
LABORATORT felMCH

h. Bethesda 5.i NIAMD-llU-c
LOCATION SERIAL NUIffiER

6. Studie s of Pentose Metabolism in Man
pRijficT ntm

7. Stanton Segal, M.D. and James B. VJyngaarden, M.D.
PRINCIPAL IIWESTIGATORS

8. Joseph Foley and Alberta Blair
OTHER INVESTIGATORS

9. PROJECT DBSCREPTION .-_

Title of Project : Studies of Pentose Metabolism in Man.

Objectives ; To obtain information on the distribution, excretion
snd mstabolism of pentoses in man, and the effects

of -Jisulin thereon.

Methods Enplo^^ed ; Pentoses D-xylose, D-arabinose, L-arabinose
were infused intravenously into control and

diabetic subjects, and patients with liver disease.
The blood levels and urinary excretion of pentose
were deteiwined, and the effect of pentose infusions
on blood levels of glucose, pyruvate, lactate and

phosphate were measured. The effect of intravenous
insulin on the hemilogarithmic disappearance rate of

pentoses was studied.

Patient Material :

No. Average Stay Days

Admissions: Adult males 8 56
Adiat females S l8

Outpatient: Number of patients 1
Number of visits 6
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bERIAL NO.

Major Findings ; Pentoses disappear from blood at rates pro-
portional to concentration, \-rith biolcgic haUT

times ranging from kh to % minutes.^ Urinary recover-
ies ranged from 27-60$. No significant changes occurred
in blood pyruvate and lactate levels, but glucose levels
increased an average of 20 mg% vjith D-xylose and
L-arabinose. Phosphate levels showed a slight early^
fall followed by a late rise. VJhen insulin was given a
marked decrease of blood level of D-xylose and
L-arabinose resulted, which was maximal in 30 minutes,
and represents a change of 22-33$ from the concentration
anticipated by extrapolation of the initial hemilog-
arithmic decay curve. Studies ifjith insulin have not yet
been conducted in diabetics or patients vTith liver
disease, but pentose infusions in such patients have
shoT'jn no major difference in blood disappearance rate
or iirinary recovery of D-xylose in the diabetic subject
(whether on or off insulin) , whereas the disappearance
rates of D-xylose trrere considerably slower in patients
with cirrhosis.

Significance to NIAMD Research : The results of studies conducted
to date in man parallel those of

Goldstein et al (Am. J. Physiol, 173:207, 19^3) 3Ji the
eviscerated-nephrectomized dog, and suggest that
insulin affects the distribution of D-xylose and
L-arabinose, but not of D-arabinose, in body fluids.

Proposed CoTirse of Project ; Studies are to be continued with
various hexoses and pentoses in an

effort to correlate insulin responsiveness with
stereochemical configuration of sugars. Also the
nature of the insulin response, whether an increase
in metabolism, renal clearance or distribution in
body fluids of the pentose, will be studied. The
physiological disposition and metabolic fate of
pentoses will be studied with C-'^ labeled D-xylose,
D-, and L-arabinose and D-ribose.
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2. Clinical Investigations 3. Clinical Endocrinology
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LOCATION

.
SERIAL NUi«ER '

6. Metabolism of Vitamins in Diabetes
Project title

7. James B. Field, M.D.
PfeLNCIPAL investigator

8

.

None

.

9. PROJECT DESCRIPTION

Title of Project ; Metabolism of vitamins in diabetes.

Objectives ; To study the metabolism of thiamin, riboflavin,

pantothenic acid, niacin, and vitamin B-j^2 ^^
diabetics as compared to non-diabetics. To determine

whether there is any difference in the metabolism of

these vitamins by the diabetics. If such differences

do exist, can they be correlated with the presence or

absence of any of the complications of diabetes.

Patient Material ;

No^ Average Stay Days

Admissions: Adult males 8 55

Outpatient; Number of patients 1
Number of visits 2

Methods Eirployed ; Both normals and diabetics were put on a

standard diet with known amounts of thiamin,

riboflavin, pantothenic acid, niacin, and B.^, After

urinaiy excretion of these vitamins had stabilized,

they were given a test dose of these B vitamins and

the urinaiy excretion was measured. In the diabetics,

the urinary excretion of these vitamins was studied

both when the diabetes was controlled and uncontrolled.
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Ifajor Findings : The evidence suggests that diabetics excrete
more riboflavin and pantothenic acid than do

non-diabetics. Their excretion of N-methylnicotin-
amide is less than normal. These patterns of iirinaiy

excretion seem to be independent of the presence or
absence of complications of diabetes.

Significance to NIAIID Research ; K it would be possible to
demonstrate a correlation

between diabetic complications and vitamin deficien-
cies then it might be more reasonable to use large
doses of vitamins in the hopes of preventing such
conplication s

«

Proposed Course of Project ; To obtain more information on the

excretion of these vitamins in

normals and diabetics.
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13. No cooperating units.

lU. No parallel research in the Public Health Service.

16. No publications from this project during calendar year 195^.
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!• National Institute of Arthritis and Metabolic Diseases
INSTITUTE

2, Clinical Investigation^, Metabolic Diseases Branch
LABORATORY OR BRANCH

3.
SfiCtlOW

[;„ 5„ NIAMD-116"C

LOCATION (IF OTHER TliAN BETHESDAJ SERIAL NO,

6. Total Energy Metabolismj Studies in Health and Disease
i^ROJECT TITLE

?• G« Donald Wnedon
PRINCIPAL INVESTIGATOR (S)

Q» Ernest E. Huber, Jr« and Ronald Ht Thompson
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives: l) To establish by complete actual measure-
ment a technique of total energy balance which

can be applied to various clinical problems and

to fundamental physiological problems of energy
metabolism not now understoodj 2) To study the
influence on total energy consumption and balance
of various factors, including climate and the
endocrine hormones| 3) To investigate the char-
acteristics of energy balance and their influence
on the nutritional state of patients in pertinent
disease conditions, such as obesity and cancer.

Methods Employed ; Indirect human calorimetry by means of
expired air analysis in the Respiratory

Chamber, metabolic balance determinations, caloric
analysis of dietary intake and excreta.,

Patient Material: None
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Major Findings ! During the early part of the past cal-
endar year the Respiratory Charaber was

assembled and its air-conditioning apparatus
installed. In testing, serious deficiencies
In construction were detected particularly
with respect to noise level and to degree of
tightness needed for metabolic air measurements*
Since the intent of the contract precluded such
deficiencies, the contracting company undertook
the partial rebuilding of the Chamber. Recon-
struction was deemed- acceptable and the Chamber
was turned over to NIH on September 25 j 1955*
Since that date the installation of analyzers,
recorders and treadraill has been beguno

Significance to NIAI'ffl Research ; Previous studies of total
energy metabolism were

concerned \n.th the influence of various diets
on normal metabolism and were carried out with
chariibers in which oxj'^gen consumption could not
be measured directly. Other total energy data
have been based on measurements of food con-

sumption or on brief measurements of activity
metabolism extrapolated to twenty-four hours.
The NIAMD Respiratory Chamber presents an
unique facility for the exact and complete
measurement of all important expired and ex-
creted products in the study of energy metabo-
lism over long periods of tr e. Study with
this technique has not been made previously of

the effects on total energy of various phj^'sical

and endocrine factors or of disease states* An
example of a disease in which energy metabolism
may be altered, to be approached xirith the Respira-
tory Chamber, is obesity or overweight which
predisposes many to the development of diabetes,

heart' disease, hypertension and atherosclerosis.

Proposed Course of Project; Work will be begun this year
with norraal healthy individ-

uals a) in delineating the patterns of energy
expenditure in certain common activities of

daily living and b) in establishing the tech-
nique of energy balance* VJhen these tecliniques

are well established, clinical studies will
follow.
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-j_0^ NIAlffi-ll6-c

SERIfiL NOT"

12 « Research
E'JJGET ACTIVITY

13* No cooperating imits.

lij.. Wo parallel research in U, S. Public Health Service,

Honors, Awards, and Publications Sheet

16, No publications.

17 • No honors or awards.
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Project Description Sheet

1* National Institute of Arthritis and Metabolic Diseases
INSTITUTE

.2» Clinical Investigation^ Metabolic Diseases Branch
LABOR.\TORY OR BRANCH

''

3.
SECTION

h> 5. NIAMD-117-C
LOCATION (IF OTHER TMN BETIESDA) SSRLIL NO.

6, Studies of the Effects of Various Horraones and of Diet on
Calcium and Phosphorus Metabolism in Man
PROJECT TITLE

7o G, Donald I'Jhedonj H, Ho Hiatt and David Dp Thompson
PRINCIPAL BJVESTIGATORCS)

8o Robert P, Heanev
OTHER INVESTIGATORS

9« PROJECT DESCRIPTION

Objectiv3s t la To elucidate the effects of the parathyroid
horaione on calcium and phosphorus metabolism in

normal subjects and in patients tjith disturbances
in mineral metabolism, and to study the factors
regulating the activity of the parathyroid gland in
normal and diseased individuals

o

2e To investigate the practical aspects of
therapy with diet and sex steroid hormones in
patients vrLth deraineralizing bone disease^ the
project involves study of the effectiveness of oral

steroid preparations for mineral storage, of their
effective dosage levels and of the relationship of

the latter to the developraent of undesirable side
effects.



- 2 -

SERIAL MO,
"M'ethods Bnployed; 1) Renal clearances of phosphorus be-

fore and after the administration of parathyroid
hormone and imder the influence of several dietary-
levels of calcium and phosphorus, 2) Metabolic
balance techniques for study cf the relationship
of dietary calcium to phosphorus storage and of
dietary phosphorus to calcium storage in normal
subjects and in patients with altered parathyroid
functiono 3) Metabolic balance determinations
on various levels of calcium and phosphorus in-
take and before, during and following the admin-
istration of sex steroid hormones in patients
with deraineralizing bone disease.

Patient Material ;

Noc Average Stay Days
Admissions! Adult males ~F 52

Adult females 8 Qk
Children male
Children female 1 6

Outpatient: Number of patients 6

Number of visita-.l^.. .

Major Findings ; 1» Renal clearance studies have resolved
the conflict over the mechanism of

action of parathormone in increasing urinary
phosphorus exeretiono By chronic adr,-.:'iiistration

of p?rathyroid extract it has been possible- -to

demons orate in both normal subjects and hypo-
parath'.'T^oic. -oatients a definite decrease in re-
abso:'p':ion cf phosphorus by renal tub.ilar c^jIIso

2o Study of the effect of -^'ariations in the
dietary ints„-CG of calcium and r^hosphcrus on the
renal isr^cretion of phosphorus sug-gest that the
level of pl\o-:phorus intalce 'plays an important
role a:-:d that its effect is probably mediated
through its influence on parathyroid secretion
through which the latter is increased. The
intake of calcium also affects phosphate ex-
cretion but the means by which this is effected
is not clear »
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IAMD-117-C
ERIAL NO. Project Description Sheet Continued

3» In the studies to date on the effects,
of the gonadal steroids in patients with osteo-
porosis, oral androgen and estrogen have been
shown to be definitely though modestly effective
in promoting the storage of bone salts (Ca and P)

and protein. Data is being accumulated on the
occurrence of side effects of combined therapy
in. males and fer.iales and on the capacity of these
orally administered agents to continue their
effectiveness over many months of therapy.

Significance to NIAI4D Research ; 1. The diagnosis of

disease of the para-
thyroid glands is hindered by the absence of
specific tests of parathyroid function. This
is particularly important in patients who have
bone disease of obscure etiology and in those

^ who repeatedly form renal calculi. The diag-
nosis and removal of parathyroid tumors in
many such patients results in permanent cure.
It is hoped that information obtained in the

present studies may lead to more- specific
methods of diagnosis in such patients, possibly
by measurement of the renal clearance of phos-
phate under calcium or phosphate leads.

2, Dsmineralization of the skeleton is a
common accompaniment of many incapacitating
chronic diseases at all ages, including severe
rheumatoid arthritis. Although the value of

the steroid hormones adrainistered parenterally
has been demonstrated, therapy by this route
has usually been abandoned after a brief trial
due to inconvenience. If a practical regimen
for the necessarily long period (months) of
hormone administration in treatment of these
bone disorders can be developed from the demon-
stration of effectiveness of the oral route, a
valuable aid to the chronic care of many patients
will be provided.
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SiRlKL NO.
Project Description Sheet Continued

Proposed Course of Project ; 1. Studies related to the

function and effects of the

parathyroid hormone are being suspended because

of the loss of key personnel. Numerous data on
the influence of varying dietary levels of cal-

cium and phosphorus on the storage of these ele-

ments in norraal subjects remain to be evaluated.

These latter studies will be continued in patients

with bone disease.

2, The studies of the effectiveness of gonadal

steroid hormones in promoting mineral storage will
be continued with metabolic balance determinations

in several additional patients. More information

is needed on the effective dosage levels of oral

steroids, on the relationship of various ratios

of androgen-to-estrogen administration to the

production of imdebirable side effects, and on

the capacity of these agents to continue their

effectiveness over many months of therapy.
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Budget Data Sheet

10. NIi\MD-117-c
SERIAL MO.

12 o Research
BUDGET ACTIVITY

13. No cooperating units,

lit. Wo parallel research in U, S, Public Health Service.

Honors, Awards, and Publications Sheet

16, LIST PUBLICATIONS OTHER THIN ABSTRilCTS FROM THIS PROJECT DURING
CALENDAR YEAR 1955:

VJliedon, G, Donald. Steroid Hormones in Osteoporosis.
Proceedings of the Conference on Steroid Hormones and
the Aging Process, sponsored by the G. D« Searle Co.,

May 30-31, 1955, Arden House, In press.

17. No honors or awards

o
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Project Description Sheet

Clinical Center 2. Admissions and Follovaip Department

INSTITUTE C» OTHER NIH UNIT LABORATORY, BRANCH OR DEPARTMENT

Not Applicable k. . 5. 12117

SECTION LOCATION (IF OTHER THAN BETH. ) SERIAL NO.

Organization and Administration of Admissions and Follovmp Department

PROJECT OR ACTIVITY TITLE
—

—

Mr. David F. Burgoon
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

None
OTHER SENIOR INVESTIGATORS OR PRINCIPAL ASSISTANTS

PROJECT DESCRIPTION

Objectives ;

The organization and administration of services for the admission of

inpatients and follovup patients to the Clinical Center and the operation

of scheduled clinic facilities for followup patients. Provide transportation

for inpatients and followup patients by govern^nent vehicle and taxicab to

and from home, railroad station and airport. Photofluorograms are taicen on

all new patients when their medical condition permits such procedure.

Methods Employed ;

New inpatients, readmissions and first visit of followup patients are

all processed in an admitting area of the department. The followup patients

are schfedul^d by receptionists in three different wings of the department

which have been assigned to specific institutes on designated days of the

week. The ti-einsportation unit schedules and provides transportation for

patients.

A statistical report is attached to indicate the volume of work done

in the various activities.

The administration of the department was separated from the Medical

Record Department in August. New personnel were appointed to be in charge

of the respective departments, each responsible to the Assistant Director

of the Clinical Center. Admission functions vrhich formerly were the respon-

sibility of the Medical Record Department ire now assigned to the Admissions

and Followup department and the Medical Re ord department confines itself to
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handling of the patient's record. Nine employees handle the administrative
and transportation responsibilities and ten nursing department personnel axe
assigned to the follovmp clinic activities.

The Normal Control Program was also assigned to the Admissions and
Followup Department in August. The program has grown- considerably in the
last year as indicated by the statistics presented below:

195^ 1955

Men 26 36
Women 5 2?

Total days served 2^802 6,2l)-3

In spite of the increase over last year, the demand for normal control
activities is still not being met. Some projects cannot be completed or new
ones started because of the limited supply.

Major Problems Encountered ;

1. Rapidly growing followup patient load causing increased demand
on physical facilities and personnel.

2. Inadequate facilities for handling admission of patients.

3. Increased demand on transportation facilities and personnel.

k. Shortage of normal control patients.

Important Progress or _ Improvements Achieved ;

The number of photofluorograms taken on new patients has increased
from 25/0 to Ssio.

Names of referring physicians are sent to the Information office to
assist in maintaining a mailing file to inform physicians who wish current
information about research programs in the Clinical Center,

Orientation of new Nursing depairtment personnel on the function of
the Admissions and Followup and its relationship with the Nursing units.

Reassignment of personnel and changes made in admitting procedure
in order to handle the increased volume of patients.

A nev; filing system established for patients statistical cards to
provide more security and easier accessability.
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Proposed Coiurse of Activities Dioring the Next Calendar Year :

1. Recruit additional personnel to handle transportation respon-
sibilities and provide adequate coverage during illness and
vacation periods for all activities in the Department.

2. Renovation of admitting area to permit more efficient processing
of inpatients and followup patients.

3- Revise present clinic schedule to meet the increase patient load
and demand on physical facilities in clinic areas.

h. Continue to appraise administrative procedures to provide more
efficient methods in all operations of the Department.
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10. 12117

11.

SERIAL WO.

Analysis of NIH Program Activities

Budget Data Sheet

BUDGET DATA:

12.

BUDGET ACTIVITY:

RESEARCH (SERVICE) [TJ

REVIEW & APPROVAL / /

ADMINISTRATION / /

TECHNICAL ASSISTANCE / /

13.

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT

IN EITHER 1956 or 1957: IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL

NO(S) (ITEM 10)

Not Applicable

li^.

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSE-

WHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (S) IF WITH-

IN NIH)

Wot Applicable
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Honors, Awards, and Publications Sheet

15. 12117
SERIAL NO.

16.

LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURING CALENDAR YEAR 1955

:

T
Not Applicable

17.
LIST H0NORS'"ANt) 'AWARDS "TO PERSONNEL IffiLATING TO THIS tt{OJ&CT DURING

(

CALENDAR YEAR 1955:

None





AMUAL STATISTICAL REPORT

ADMISSIONS AND FOLLOWUP DEFARTMEM'

1955

195i^

January—December

Number beds activated Janioary 1

Number beds activated December 31

Admissions

Number of inpatient admissions
Number of followup patient admissions

Walkins
Emergency

Followup

Total Patients
Total number of visits

Transportation-Number of patients handled

Government vehicle
Taxi

2kk-

332

1955

January—December

373
396

1U52
510 (Aug-Dec)

no record
no record

2tt55

9371

no record
service not provided

Photofluorograms

All new patients
Taken
Percentage

1889
1276

98
13

1292 (Jan-June)
14, 606

715 (Feb-Dec)
1268 (June -Dec)

l6kk (April-Dec)
832 (April-Dec)

51
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Project Description Sheet

1. Clinical Center 2. Professional Services Departments
INSTITUTE OR OTHER NIH UNIT LABORATORY, BRANCH OR DEPARIMENT

3. Anesthesiology Department k. 5- 12122

SECTION LOCATION (IF OTHER THAN BETH. ) SERIAL NO.

6. Anesthesiology Department
PROJECT OR ACTIVITY TITLE

C. L. Hehert, M. D*

PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

M. G. Bransome (inhalation Therapy)

J. W. Severinghaus , M. P.; C. A. Nelson, Jr., M. P.; D. R. Dick, M. P.; and

OTHER SENIOR INVESTIGATORS OR PRINCIPAL ASSISTANTS

9. PROJECT PESCRIPTION

Project ;

Anesthesiology Department, Clinical Center

Objectives ;

The primary objective of the Anesthesiology Pepartment has been to

provide safe, effective anesthesia and supportive therapy for patients

undergoing therapeutic and diagnostic surgical procedures carried out by

the surgical services of the several Institutes. This sphere of activity

includes the assignment of anesthesiologists to "standby" duties during

certain diagnostic procedures not requiring anesthesia, but where circula-

tory and respiratory depressions of an emergency nature are anticipated.

Our second main objective has been to provide for the utilization of all

types of inhalation therapy in the care of Clinical Center patients by
making available the services of a trained inhalation therapist, together

with appropriate apparatus and medical gases.

Research objectives have been necessarily of a secondary nature

because of the nature and types of surgical operations performed at the

Clinical Center. We have explored several avenues of utilizing new drugs

and techniques that would enable us to meet the problems presented in

anesthetizing patients under the particular circumstances surrounding

'

surgery done in this Institution. We have participated as members of the

operating room team in the surgical research procedures of several of the

Institutes, particiilarly NCI, NHI, and NINPB. One member of our staff has

devoted at least half of his time to investigation of basic problems in

respiratory and circulatory physiology, both in animals and in man under

the auspices of NHI.
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Methods Employed ;

"''" "'
'

' '"" "'

We have employed all generally accepted anesthetic agents and methods
known to the apecialty of _ anesthesiology. We have made clinical triads of
a new steroid anesthetic agent and a ccanbination of a potent injectable
analgesic drug and its antagonist to meet some of the specific problems
posed by the involved type of surgery done at the Clinical Center. Members
of our staff have attended or psirticipated in meetings and conferences of
National anesthesiologica'l and related societies in order that we may be kept
informed of the most recent developments. Field trips have been made to
some of the country's leading medical centers to obtain firsthand information
in the management of patients undergoing surgery for cardiovascular disease
as well as other conditions. During the past year increasing use was made
of techniques for lowering patients' body temperature emd for lowering the
arterial blood pressure in order to accomplish certain surgical procedures
without detriment to the patient.

Considerable effort has been devoted to the improvement of methods
and techniques for obtaining objective evidence of the patients' condition
during anesthesia and special types of surgery. Techniques developed in
our Anesthesia Research Laboratory have been adapted for operating room
use with the object of decreasing the countless hazards which are ever
present under such circumstances.

Patient Material :

Patients coming under our care have been referred to us for pre-
anesthetic evaluation prior to being scheduled for surgery. Preanesthetic
consultations with the patient's attending physician and the responsible
surgeon enable us to plan the anesthesiological management to meet the
particular situation presented. Patients receiving inhalation therapy have
such treatments prescribed by their physician, sometimes after consultation
with an anesthesiologist. Our inhalation therapist provided the necessary
equipment, gave instruction regarding its use to nursing personnel, and
carried out the more complicated techniques himself.

Almost every patient referred to us for anesthesia or inhalation
therapy presents a unique clinical problem that can only be handled by
competent anesthetists or inhalation therapists who have had experience
with the serious forms of disability possessed by most Clinical Center
patients.

Numbers and Kinds of Major Services Rendered ;

These data are sixramarized in Tables I and II. 58I major anesthe-
siological procedures, an increase of S()'^ over the number for the previous
year, were carried out during the year on patients originating from the

surgical services of the several Institutes listed in Table I. It is

significant to note that the duration of anesthesia and surgery xvras in
excess of two hours in 60^ of all of the procedures performed and was in



R.P.C, - 1 (Cont'd)
December 1955

excess of three hours 39^» of the cases. These observations in regard to
the duration of the more complex types of surgical procedures performed at
the Clinical Center are in marked contrast to the situation prevailing at
other hospitals where the usual types of s\irgical treatment are accomplished
without emphasis on research aspects of the disease with which the patient
is afflicted.

In addition, certain diagnostic procedures such as catheterization
of the heart chambers £ind injection of opague media into the cerebral arterial
circulation, required the presence of an anesthesiologist on a standby
basis for 26 patients during a total of 50 hours. The presence of an
anesthetist was deemed necessary in order to cope with any emergencies which
might arise during these manipulations.

The Recovery Room Area adjacent to the main Operating Suite \'Tsls

utilized for the care of 31 patients during the immediate postanesthesia-
postoperative period. More often, however, the patient was merely kept in
the operating room during the critical period immediately following surgery
under the care of the anesthetist and responsible surgeons. Many of our

procediores require most of one operating day for their completion, seldom
is another case scheduled in the same room that day, hence there is no

incentive to move the patient from the operating room immediately upon the

completion of the operation as must be done in the ordinary hospital. It

should also be mentioned that the quality of postoperative nursing care

given patients on return to the nursing unit has reached the point where

it closely approximates the care which might be given in a formal recovery
room set-up. These two reasons have influenced our decision to forego the

use of the Recovery Room Area in most instances.

Table II summarizes the numbers and types of inhalation therapy
received by patients under the several Institutes. During the past year
our inhalation therapist has been called upon repeatedly to devise ways
and meaaas for meeting problems which have arisen in connection with the

administration of oxygen, carbon dioxide, helium, nebulized medications,

high humidity atmospheres, and physical means of assisting respiration,

(intermittent positive pressure breathing, artificial or assisted respi-

ration by means of "iron lung" type respirators, rocking beds, and other

apparatus. ) The demands made upon our single inhalation therapist have

severely taxed his resourcefulness and ingenuity and have necessitated a

considerable amount of work after his regular duty hours and during holidays
and weekends. As during the previous year, considerable emphasis was

placed upon teaching of inhalation therapy techniques to newly employed

patient care personnel. During regular scheduled weekly lectures and

demonstration sessions, 2'jh new employees engaged in patient care received
this type of instruction. (Footnote Table II).

Major Problems Encountered ;

During the past year we have been continually faced with the problem
of providing anesthesia personnel in sufficient numbers to carry out the
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operative schedules as they are planned by the several surgical services.
It has become impossible, because of governmental pay scales, to attract
anesthesiologists to our staff to meet the increasing surgical load
developing from the expansion of the programs of the several Institutes.
Vie are only able to offer prospective staff members a rate of compensation
equivalent to 50^ of the yearly income guaranteed by private groups of
anesthesiologists to physicians who have completed the minimum of two years
training in anesthesiology. Unlike other government hospitals who are faced
with the same problem, we are not able to entirely substitute nurse anesthe-
tists for physician anesthetists because of the magnitude of anesthesia and
surgical procedures undertaken at the Clinical Center. It has been possible
to obtain competent clinical anesthesiologists at governmental pay rates onlyi
when the applicant is desirous of obtaining credit for military service or
when he has interests along the clinical research lines that might be filled i

by the unique clinical investigation facilities of NIH. The latter meajas of
attracting anesthesiologists has been emphasized in interviewing prospective
staff members. Through the cooperation of WHI one of our staff has been
influenced to remain here after completion of his obligatory period of
service. A similar cooperative arrangement is being worked out for the
coming year with NIMDB.

A similar problem exists in regard to employment of inhalation
therapists., Civil service regulations preclude the rating of these employees :,

higher than GS-5 (GS-3 for trainees). These grades are not sufficiently high ij

to attract or retain competent therapists -b^io have become proficient through '

experience and knowledge gained on the job. There are no recognized courses
for training such personnel and in the case of the Clinical Center, our
techniques and requirements are such that therapists trained in regular
hospitals would have to undergo a period of orientation to our methods.

Through careful selection of well qualified nurse anesthetist
applicants, we have had the services of a competent nurse anesthetist
throughout most of the year. However, the scale of remuneration which we
offer is distinctly below that on the outside so that we are at a decided
disadvantage in competing for the more desirable personnel. As more ^

physicians can be recruited we plan to add more nurse anesthetists in order |
to increase the anesthesia coverage for the unusually prolonged procedures. '"

For the last several months our serious staff shortage has been met
only through the employment of a number of outside consultants who arrange
their schedules in such a way that they may spend one full day or more with
us each week. The anesthesiological procedures carried out at the Clinical
Center differ greatly from those in other hospitals. This makes the use of

consultants very difficult until they have worked here for a considerable
period. Our shortage of anesthesiologists is further compounded by the
need for the presence of more than one anesthetist during many of our pro-
cedures where it is physically impoflsible to expect a single anesthetist
to cope with all the details of the anesthesia and related procedures for
which we are responsible, without jeopardizing the life and the health of
the patient. Nurse anesthetists may be used to good advantage to assist
in such operations. , ,

.
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Important Progress or Improvements Achieved ;

During the past year we have fulfilled the demands placed upon us by

the three major siirgical services of the Clinical Center. After studying

methods used elsewhere, we have devised what we feel to be safe procedures

for artificially lowering patients' body temperature. Methods for conduct

of anesthesia over long periods have been investigated in order to improve

the patients' chances for a successful outcome. Better means for making

objective observations of the patients' condition have been devised. Some

noteworthy contributions to medical knowledge and literature have been

made by the staff member who carried out the research projects mentioned

later in this report.

Significance of Activities to Clinical Research Program ;

It is obvious that the anesthesiological care for patients under-

going surgical procedures is an integral part of any research program such

as those carried out by NCI, NHI, and NIWDB. In some instances clinical

observations have been carried out on our patients during periods of

anesthesia and surgery by our staff member whose work is referred to under

Item 13 of this report. These observations have been secondary to the

primary purpose for accomplishing surgery for the condition which has brought

the patient to this Institution. Searching for ways and means to provide

safe and effective anesthesia for patients undergoing prolonged surgery

during which the presence of electrosurgical devices precludes the employ-

ment of explosive anesthetic gases and vapors, we have explored other

avenues which might permit us to meet this problem. A new steroid anesthe-

sia preparation was given a clinical trial on the assumption that it might

provide analgesia as well as hypnosis and thus be an improvement over the

commonly used intravenous barbiturate anesthetics. Technical difficulties

in preparing this drug in a solution adaptable for intravenous use have held

this work in abeyance. Seeking to potentiate the effect of light, general

anesthesia produced by intravenous Pentothal and nitrous oxide by inhalation,

we have investigated the use of a short acting analgesic drug, alphaprodine

.

When it was discovered that profound respiratory depression resulted from

the use of this combination, an additional drug, levallorphan, a physio-

logical antagonist for alphaprodine, was also given with overall satisfactory

results in a series of 50 patients.

Proposed Course of Activities During Next Calendar Year ;

It is our intention and hope to continue to provide anesthesiological

care and inhalation therapy services on a par with the high standards of

medical care existing at the Clinical Center. Emphasis ^ri.11 be placed on

the recruitment of additional qualified personnel. Clinical research

activities in collaboration with the several Institutes will be continued

as a means of contributing to the improvement of our methods of patient

care and the overall purpose of the Clinical Center.
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Budget Data Sheet

10. 12122
SERIAL NO.

BUDGET DATA:

BUDGET ACTIVITY:

RESEARCH (SERVICE) [TJ ADMINISTRATION / /

REVIEW & APPROVAL / 7 TECHNICAL ASSISTANCE / /

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSOMEL FOR THIS PROJECT

IN EITHER 1956 or 1957 : IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL

NO(S) (ITEM 10)

Dr. John W. Severinghaus , Anesthesia Department staff member, was

assigned to the Laboratory of Chemical Pharmacology of the IIc:I for the

purpose of conducting research related to anesthesiology. Itile over

half of Dr. Severinghaus ' s time was devoted to this research activity,

his services as a clinical anesthesiologist were available whenever he was

needed. Other members of Dr. Severinghaus' group as vrell as the facilities

and operating funds for this project were provided by KHI. Research

activities of the Anesthesia Research Laboratory were as follows

:

1. Respiratory physiology during hypothermia and anesthesia.

2. Distribution of coronary blood flow to the myocardium during

hypothermia.
3. Studies on blood pH, pK' and pC02 vs. temperature.

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSE-

WHERE IN THE PUIBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO.(S) IF WITHIN

NIH)

A separate report on the activities listed above has been submitted.
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Honors, Awards, and Publications Sheet

15. 12122
SERIAL NO.

16.

17.

LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURING CALENDAR YEAR 1955

:

The following publications originated from the work done by
Dr. Severinghaus and his group;

"Alveolar Dead Space as an Index of the Distribution of Pulmonary
Flow" J* W, Severinghaus , M. Stupfel and A. F. Bradley, approved
for publication.

"Respiratory dead space increase following atropine in man, and
atropine, vagal or ganglionic blockade and hypothermia in dogs."
J. W. Severinghaus and M. Stupfel, J. Appl. Physiol. July 1955-

"Respiratory physiology and general anesthesia" R. D. Dripps and

J. W. Severinghaus, Physiol. Rev. October 1955.

"The accuracy of blood pH and pCOa determinations'' J. W. Severinghaus,
M. Stupfel, and A. F. Bradley

"Variations of serijm pK' with pH and temperature" J. W. Severinghaus,
M. Stupfel and A. F. Bradley

"Effect of temperatiure on pCOo and pOo of blood in vitro"
A. F. Bradley, J. W. Severinghaus and M. Stupfel.

LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

Not Applicable
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Project Description Sheet

1. Clinical Center 2. Professional Services Department
INSTITUTE OR OTHER KIH UNIT LABORATORY, BRANCH OR DEPARTMENT

3- Clinical Pathology k. 5- 12126
SECTION

*
LOCATION (IF OTHER THAN BETH. ) SERIAL N0~

6. Clinical Pathology Department
PROJECT OR ACTIVITY TITLE

George Z. WilliamS; M.D., Cliief

PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OE ACTIVITY

George Brecher, M.D.; Elizabeth Frame, Ph.D.; Arthur Ness, Ph.D.
Edna Schnaper, Ph.D.; Andrew Peacock, Ph.D. (NCI, part time);
Rose Lieberman, M.S.(NIAID, part time) Hiroshi Nishi, M.S.

Residents;. ICatherine Herrold, M.D., Thomas Dutcher, M.D.
OTHER SENIOR INVESTIGATORS OR PRINCIPAL ASSISTANTS

9. PROJECT DESCRIPTION

Objectives:

The Clinical Pathology Department, Clinical Center, is organized
to provide consultation and laboratory services of research precision
for patient care in the areas of hematology, clinical chemistry, micro-
biology, and special diagnostic procedures. In addition, this department
provides such laboratory procedures as it is equipped to perform for
research pruposes on these patients whenever such provision by centralized
facilities and trained personnel is economical of effort and cost.

Methods

:

The standard laboratory test procedures have been modified to
increase precision and reproducibility and there are included control
and check practices to avoid error. A special control laboratory for
chemical procedures has improved and completed studies on serum iron
procedures, iron binding capacity of serum proteins, and calcium deter-
mination by flame photometry. Studies have been continued on the dye
binding methods for determination of serum proteins.

Services:

The appended organization chart depicts the laboratory divisions
and functions of the department and the assigned personnel, fiuring the
calendar year of 1955j 176,310 laboratory test procedures vrere performed
and reported on an average patient census of 267 in the 6 Institutes
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for a total of 68,692 patient-vork-days. The accompanying chart and
table depict the rate of increase as well as the absolute levels of

test procedures performed and relates them to the average patient census
for each month of the calendar year and the number of patient-work-
days - followup visits. An average of 2.2 tests per patient-work-day
and followup visit was accomplished and increased progressively during
the year to 2.6 in November. It is particularly notable that the increase
of test procedures was greater than the concommitant rise in patient
census. Compared to 195^> the average patient census increased 50^
and the patient-workday-visit 57/a, but the test procedure volume rose
by 9Jfo.

The major problems during the present year were due to dis-

proportionate workload in relation to the available technical staff.

Recruiting of technologists is still difficult because of the short

supply of well- qualified persons in this field, the marked disparity
in salary scale for technologists in medical laboratories regardless
of their training and background in comparison to positions they can
obtain in pure research laboratories, there often being a discrepancy
of two grade levels. Furthermore^ the registers are frequently blocked
by incompetent federal employees who cannot do the level of research
procedures required in this laboratory, but prevent employment of better
qualified persons. Consequently, the activation of new beds and pro-

gressive increase in test procedures have consistently overloaded the

technical staff. The optimum staffing is represented by an average of

15 test procedures per day per technologist. During 1955^ the load
fluctuated between 21 and 27, averaging 2U. 3 for the year. Under these
circumstances there was insufficient time for institution of new pro-

cedures requested. Advanced instruction of technologists was not
feasible, although desirable. Often, peak loads such as the day after
holidays, Mondays and Fridays, or during periods when several techno-

logists were sick or on annual leave, the day's work could not be
completed in spite of utilizing considerable overtime. The position of

the Chief of the Microbiology Service was filled in October by
Dr. Edna Schnaper, who is a well- qualified medical bacteriologist.

Progress:

During the past calendar year, further improvements, stream-

, lining and shortening test procedures were accomplished, chiefly
through the efforts of the Chemical Control Laboratory under Dr. Ness

and outlined under "Methods" above. The organization of the individual
laboratories was improved to increase efficiency in time and effort of

the technologists. Examination of all specimens is accomplished by
grouping them into large batches for each ana-lytical procedure. Efforts
have been continued to orient the Clinical Center professional staff to

submit all specimens before 9:00 a.m. daily in order to make possible

coD^letion of the tests and transmission 01' reports back to the nursing
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units before 5^30 p.m. The investigation of electronic methods for
counting red blood cells has been completed, the instrument evaluated
and found completely satisfactory. It has been used during the past
8 months for all the red blood counts, completing them at about 5
times the speed and 10 times the accuracy of the best trained tech-
nologist. Studies are now being done to apply the electronic counting
method to white blood cells.

Significance of the Activities of the Clinical Pathology Department to
the Clinical Research Program;

• The diagnostic laboratory procedures and followup evaluation of
patients by chemical, hematological, and microbiological procedures is
basic to all clinical research. It is to be expected that the proper
care of research patients will require much more than customary lab-
oratory examinations. The division of so-called "patient care procedures"
and "research procedures" is impossible in daily practice in a research
hospital, and would necessarily be arbitrary if any such categorical
division were utilized in selecting the work to be done in the Clinical
Pathology laboratory. Furthermore, when a patient is under treatment
by a new procedure, it is to the best interests of the patient and
mandatory for his proper care that repeated and pertinent laboratory
tests be done to avoid unexpected or hazardous situations. The laboratory
data is, nevertheless, of much importance in proper evaliiation of the
clinical investigation. Analysis reveals that the amount of clinical
pathology required depends considerably on the type of clinical research
being done as tabulated below:

Average Montly Test-Procedure Volume by Patient Categories

Cancer 86
Metabolic 56
Heart 53
Microbiological 112 ,

.

Neurological 20
Mental 3

Examples of Progress and Significance of Special Procedures and Services
Required by the Research Nature of the Patients in the Clinical Center

1. Adaptation of Research Technics. The liltraviolet television
microscope has been developed and applied to examination of
fresh living bone marrov; preparations of patients tm rapid
and more accurate differential diagnosis of unusual anemias
and leukemia.
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The recently publicized research on transanimase in the blood
of vicitms of coronary thrombosis has been adopted and applied
in our laboratories for use in all suspected cases in the Clinical
Center,

2. Research development of nev procedures. An electronic counting
instrument J developed by an engineer, has been adapted, modified
and evaluated for counting red blood cells. With this instrument,
counts can be done with high accuracy and 5 time faster than by the
best trained technologist using the customary microscopic method.

Its use makes possible the determination of pop\ilation size dis-

tribution of red cells in a patient never before feasible. This
technic has uncovered a new borderline type of anemia.

Research in methodology for accurate measurement of iron in blood
seriim yielded a superior technic. This has been applied to

patients and several cases of unsuspected deficiency of iron were
discovered. This procedure now constitutes an important addition
to diagnostic procedures.

"

3. Improvement of Accuracy and Information. A very important
innovation in diagnostic tests is serial repetition of more
accurate procedures to follov/- and control life saving treatment
of gravely ill patients. Serial determinations of blood
acidity or alkalinity and carbon dioxide content are done

every one, two or four hours to closely and acctirately guide
therapy.

Serial daily blood platelet counts are done to control chem-

otherapy of leukemia.

Serial bacteriological antibiotic sensitivity tests are done to

control antibiotic treatment of patients with serious infections.

These serial procedures must be more accvirate than those custom-

arily performed, and are usually not feasible in the routine
laboratory.

Residency Training Program:

An approved residency training program in clinical pathology was
initiated on July 1, 1955^ at which time tvo residents, Dr. Butcher and
Dr. Herrold, vrere appointed from the Public Health Service. The residents,

are rotated for a 3 month period in each of the clinical pathology
services, hematology, clinical chemistry, microbiology, and for the

fourth period of the first year, in adminis-^rative and organization
training under the supervision of the chief of the department. The

second year of training, the residents will elect one of these area.s

for full time and continue intensive and advanced work in this area
under the direct supervision of the chief of the laboratory, and will
take considerable responsibility for the supervision of the work done

in that area.
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Propo sed Activities for the Next Calendar Year

:

The objectives of this department are such that our services

will be required as long as the Clinical Center operates for clinical

reasearch. In addition, specific objectives include management
analysis studies to improve intradepartmental communications in order

to save time, space organization for more efficiency in assignment
of personnel to tasks, and the improvement of record systems. It

appears that the space in this department is now occupied at optimum

capacity, but the patient census is only about two-thirds of that
anticipated on full bed activation by fiscal year 1958' Therefore, it

is mandatory that reorganization and space assignment in a more

efficient manner be made in order to accomodate a larger staff and
an estimed increase in volume of 100^ in laboratory test procedures
over the present level. The followup patient laboratory will be open

during the next fiscal year and will take some of the volume from the

present space. Recruiting will be further emphasized in order to

fill present vacancies and those required for increase in the test

procedure volume. An effort will be made to provide fxirther variation

in test procedures which are frequently requested by the patient care

staff. A program of advanced training of the technologists in the

special areas of hematology, chemistry, microbiology, and virology is

being instituted. We will emphasize mechanization, electronic and

mechanical methods for substituting more arduous, time-consuming

manual procedures in as many methods as possible. A diagnostic virology

laboratory will be opened in July with the assignment of a full-time

virologist. The resident training program v^ill be expanded to include

three first year clinical pathology residents and two or three second

year clinical pathology residents. This program is integrated with
that of the Pathologic Anatomy Department to provide a complete

pathology training of four years.
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10.

Analysis of WIH Program Activities

Budget Data Sheet

12126
SERIAL WO.

11.

BUDGET DATA:

12.

BUDGET ACTIVITY:

RESEARCH (SERVICE) ^
REVIEW & APPROVAL [J

ADMINISTRATION [j

TECHNICAL ASSISTANCE [J

13.

IDENTIFY ANY COOPERATING UNITS OF WIH, THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR
TFJS PROJECT IN EITHER 1956 OR 1957: IF COOPERATING UNIT IS V/ITHIN

NIH JJDIC.,\O.E SERIAL NO(S) (ITEM lO)

NCI '^research project of Chief - George Z. V/illia?as, Serial No. 20l)

lU.

IF THIS PROJECT RESEMBLES, COMPLMENTS, OR PARALLELS RESEARCH DONE

ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHAWGE OF PER

SONKSL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
"

NO. (S) IF WITHIN WIH)

Not applicable
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Honors, Awards, and Publications Sheet

15. 2^26_
SERIAL WO.

16.

LIST PUBLIGATIOWS RESULTING PROM THIS PROJECT DURING CALENDAR YEAR
1955:

Wot applicable

17.

LIST HONORS AND AWARDS TO PERSONNEL RELATING TO TZLS PROJECT DURING
CALEIWAR YE/iB 1955;

Not applicable
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LEGEro: Chart indicates the relation of average patient census
to volume test procedures for the calendar year 1955 • Patient
census and the average patient workdays per quarter remained
constant. The test load increased markedly, and although the
average technical staff increased somewhat, it was insufficient
to provide for maximim accuracy.
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Project Description Sheet

1. The Clinical Center 2. Professional Services DepaxtmentB
INSTITUTE OR OTHER NIH UNIT

"'
LABORATORY, BRANCH oFIdEPARTMENT

3. Clinical and Professional Education k. 5- 12112

SECTION location (IF OTHER THAN bETHT) SERIAL WO.

6.

PROJECT OR ACTIVITY TITLE

7. Chief, Dr. Mvrray C. Brown
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

OTHER SENIOR imiSTIGATORS OR PRINCIPAL ASSISTANTS

PROJECT DESCRIPTION

The Clinical and Professional Education Branch of the Clinical

Center is concerned with formal educational activities for professional
people, the conduct of stai"f meetings and other professional activities

relating to the growth of professional competence and the maintenance

of standards of clinical care . As an interim responsibility this

office has also been responsible, for Volunteer Services in the Clinical

Center and the planning of communication services having potential

educational implications. Its Chief also maintains a relationship
to the Director of NIH and org£?,ni&e5., and conducts educational programs

of overall importance to the National Institutes of Health. Its Chief

represents the National Institutes of Health in a variety of Foblic

Health Service educational activities. D^jx-ing 1955 this office has

assumed responsibility for directing the in-service training activities

of the National Institutes of Health.

CLINICAL CENTER ACTIVITIES

Clinical Fellowships

There are now six programs for the training of clinical fellows

which have received approval for one or more years of Residency training

from the appropriate American Specialty Board. Four of these approvals

were secured in calendar 195^. Four clinical fellows were appointed in

1955. Clinical associates whose wojrlc' closely parallels that of the clinical

fellows, but who are not involved in formal training programs totaled 56.
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Staff Meetings

There have been a total of ik meetings of the combined clinical
staffs of the national Institutes of Health dm-iug 1955. Eight of these
meetings were combined clinical staff meetings. Three were Clinico-
pathologic Conferences and the remaining three were Quarterly Staff
Meetings devoted to a review of professional service standards. Dis-
tinguished professors of medicine were the discussants for ths_.three
Clinieopathologic Conferences.

Education Committee of the Medical Board

This Ccismittee met a number of tines under the chairmanship of
the Chief of this Branch and developed basic policies governing the
conduct of staff meetings and the appointm.ent a^.d status of clinical
fellovrs. This Committee; aug:aented by members of the Public Health
Service Committee on Residencies and Internships, also participated
in the selection process whereby clinical fellows were appointed.

Volunteer Services

ReguJ.arlj^,, scheduled Volunteer Services have been limited to
those provided by a cooperative arrangement between the Merican Red
Cress a.nd the Clinical Center , whereby the Gray Lady Corps of the
Montgomery. County Chapter created a Clinical Center Unit for this purpose,
On January 1; 195^, the first class of Gray Ladies had been on duty
for seven months. By January 1, 1956, three additional classes had been
graduated and the group had grown from less than 30 to 77 Gray Ladies,
despite the normal attrition to be expected in a volunteer group. During
1955.. this group rendered 13,000 honors of volunteer service, as compared
with 9,73^ hours of service in the previous year.

In addition to these services a number of volunteers participated
in activities in the recreational therapy area on a "one time" visit basis.

TeleviBJon

During 1955 the radio and television distribution system for the
Clinical Center mo\'ed from a design stage to the contract stage. In
April 1955, a series of experiments with television were conducted in
^the, Clinical Center and the results were fiLmed. With the assistance of
,'the Wavy Special Devices Center and the Wavy Photographic Center these
materials were evaluated and a fiLried report was prepared. This report
has been reviewed at NIH and before a number of hospital and professional
organizations. Complete protocol film on certain experiments has been
made available to interested people for appraisal in connection with their
personal projects. Several scientific papers based en these studies are
in press

.
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With the assistance of Signal Corps Engineers the essential
equipment needed for the completion of the television portion of
the distribution system has been specified and awaits authority for
it's purchase. A proposal for a two year study of the applications , ,

of television through a joint undertaking with Navy has been prepared
and awaits approval,

ACTIVITIES CONDUCTED FOR NIH

Orientation of Nev^ Employees

The National Institutes of Health has had an organized progr^
for the general orientation of new employees since July 1953- During

1955 seven seri-es of orientation programs were conducted, A total
of l,20lj- people attended the sessions. Two special orientation sessions
were planned and conducted. These were for the top level Public Health .

Service employees from the four operating Bureaus.

Graduate School

In 195^; a program of formal "out of working hours" courses
was organized in cooperation with the Graduate School of the Department
of Agriculture. Special committees of WIE scientists and other groups
with special talents and interests were created to select the content
and guide the conduct of these courses. The courses are offered at the

employee's expense at the current rates charged by the Graduate School.

In the spring semester of 1955; there were I80 people enrolled
in 17 courses. In the fall semester of 1955> there were 321 people
registered for I8 courses.

Inservice Training

In November of 1955 this office secured the services of two
training officers whose duties will be to stimulate and coordinate
instructional programs designed to improve the work performance at
NIH. By December 30^ 1955, this staff had completed a base line study
of educational programs and problems at the NIH. A program of in-service
training will be initiated on the basis of this information.

Miscellaneous

The Chief of this Division has been active on the Interagency
Committee on Medical Education for National Defense throughout the year
and has assisted in the planning of presentations for Deans and Coordi-

nators of Medical Schools Participating in the Mend Program. He has
attended national meetings of those organizations dealing with medical
education.
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There his been an ir!crea:.~ing demand for programs for medical
students in local medical schools regarding the PHS and NIH fimctions.
A number of tvro hoior programs haA'e been set up for these students
and for occasior^l groups visiting from a distance.

Activities of .the Residency and Internship Committee of the
PHS have made increasing demands on this office and .the creation
of a new Committee on the Commissioned Reserve has required some time.

Planning for a PHS program of siammer employment for medical and dental
students started in December. In 195'^ the educational aspects of
this program vill be recognized and much of the NIH portion of its

administration will evolve in this office.

Counseling of younger staff members regarding their professional
development has been increasing. A number of new programs concerned
with professional education have been designed and are in the forina.tive

stage.
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10. 123. '-6 ____
SERIAL NO.

11.

12.

13.

Ik.

BUDGET DATA:

BUDGET ACTIVITY:

RESEARCH (SERVICE) /X/ ADMINISTRATION f^/

REVIEW & APPROVAL fj TECHNICAL ASSISTANCE fj

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS;, PROVIDING FUITOS, FACILITIES, OR PERSONNEL FOR THIS
PROJECT IN EITHER I956 or 1957: IF COOPERATING UNIT IS WITHIN NIH IN-
DICATE SERIAL NO(S):

Not Applicable.

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSE-
WHERE IN THE PUBLIC L HEALTH SERVICE (WITHOUT INTERCHANGE OP PERSONNEL,
FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH:

Not Applicable
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LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURING CALENDAR YEAR 1955:

None

17»
LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YmR 1955:

None
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Clinical Center 2. Profess -- onal Services Department
INSTITUTE OR OTHER NIH UNIT LABORATORY, BRANCH OR DEPARTMENT

Dental Department k. 5. 12125

SECTION LOCATION flF OTHER THAN BETH. ) SERIAL NO.

). Dental Department
PROJECT OR ACTIVITY TITLE

Dr. Ralph S. Lloyd
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACITIVITY

Dr. Peter J. Coccaro, Dr. Herbert Swerdlow
OTHER SENIOR INVESTIGATORS OR PRINCIPAL ASSISTANTS

PROJECT DESCRIPTION

Project :

Dental Department, Clinical Center

Objectives :

The objective of this Department is to provide a complete diag-

nostic and dental treatment service for the various institutes of the

National Institutes of Health.

Methods Employed ;

It was the aim of the dental department to perform a complete

dental examination on every patient admitted to the hospital. Recom-

mendations for treatment were made and where requested, dental treat-

ment was rendered to those examined. Full mouth dental radiographs

were included in every dental examination.

Numlber and Kinds of Major Services Rendered ;

The Dental Department is prepared to and did render every type

of dental treatment which was found necessary to perform on the patients

examined. The number of dental treatments are progressively increasing

from month to month. When the patients are examined we attempt to find

out whether they have a private dentist and we try to evaluate their

ability to afford private dentist service. If at all possible we recom-

mend that they return to their private dentist for their work. It is our

observation, however, that a great percentage of patients in the Clinical

Center are badly in need of dental services and cannot afford the same.

The majority of patients examined have dental conditions which directly

affect their health and their utilization in research projects in other

institutes.
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Major Problems Encountered:

V/e are still trying to obtain another staff officer for routine
work in the Dental Department. The man h&a been selected and will be
transferred here as soon as a replacement is obtained for him in his
present position.

The Dental Clinic may now be considered mature. It is meeting
all the requirements, it functions smoothly and our only problem is

additional staffing to take care of increased work load.

Our Growth and Development Section is suffering due to the lack
of professional staffing. We have in the past year lost services of two
orthodontists who were running a very successful clinical research study
in Growth and Development. It is quite possible that we may obtain
services of another orthodontist in the near future to continue both the
work for which we are responsible on the previous patients and to do
further research in Growth and Development.

Important Progress Achieved:

Additional dental units were added to the Dental Department in the
past year bringing the physical aspects of the clinic up to near full
planning. It is possible to add two more units in the future. Increase
in demands due to relative increases by the institutes were successfully
met during the year.

Significance to Clinical Research Program;

Many clinical projects of other institutes were facilitated by den-

tal treatment. Rehabilitation of masticatory apparatus in debilitated
patients was of help. Emergency dental procedures are constantly arising
wherever a large number of patients are assembled and were successfully
treated in every case. Many special dental consultations related to
patient care v/ere handled. The dental department furnished facilities
and in some cases some personnel time for clinical dental research.

Several clinical research projects are being participated in by
the staff of the Dental Department. A study on the effect of premature
contacts on the periodontium and an evaluation of drilling techniques
and their effect on the health of the pulp is nearly completed. The
staff of the Dental Department is participating in these projects. A
number of other clinical studies by the staff of the National Institute
of Dental Research require the facilities of the Dental Department.

In the field of maxillo -facial prostheses, a number of patients
of the National Cancer Institute, the National Institute of Neurological
Diseases and Blindness and the National Institute of Arthritis and Meta-
bolic Diseases were benefited by special prosthetic devices . Clinical
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research in methods of treatment of cleft palate patients utilizing
prosthetic devices is under study.

Proposed Course of Project:

It is anticipated that a member of the staff of the Dental De-
partment of the Clinical Center will be sent to post-gradtiate school
in orthodontia and Growth and Development. When his training is com-
pleted he v/ill return to ovir organization.
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10. 12125

11.

12,

13.

lU,

SERIAL NO.

BUDGET DATA:

BUDGET ACTIVITY:

RESEARCH (SERVICE) /X/ ADMINISTRATION [J

REVIEW & APPROVAL [J TECHNICAL ASSISTANCE [J

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR

THIS PROJECT IN EITHER 1956 or 1957: IF COOPERATING UNIT IS WITHIN
NIH INDICATE SERIAL NO(S) (ITEM 10

)

The Dental Department has instituted several cooperative research
studies in conjunction with the National Institute of Dental Research
They are:

(1) The effects of premature contacts and trauma on health of the

periodontoclasia.

(2) Tissue resistance.

(3) Stomatitis and gingivitis.
(if) Affects of drilling techniques oh the dental pulp.

(5) Cleft palate prosthetics.

IF THIS ^PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE

ELSEVJHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO. (S) IF WITHIN NIH)

Not applicable
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15 . 12125
SERIAL NO.

16.

LIST PUBLICATIONS RESULTING FRCM THIS PROJECT DURING CALENDAR YEAR

1955:

Clinical Research Activities of the National Institute of Dental
Research.
Ralph S. Lloyd, D.D.S.
Published in American Journal of Public Health, Vol. U5, No. 5j

May, 1955

17.

LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

None
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11 Clinical Center 2. Professional Services Department
INSTITUTE OR OTHER NIH UI'IIT LABORATORY, BRANCH OR DEPARTMENT

3. diagnostic X-ray Department 4. 5. 1212A
SECTION " LOCATION (IF OTHER THAN BETH. ) SERIAL NO.

6 . Diagnostic X-rav Department
PROJECT OR ACTIVITY TITLE

7. Dr. The od pre F. Hilbish
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

8. Dr, EugQne ]^„ Bronstej.n,. ,Dr. .Byyon E . Besae. Jr,.,. Dr. „Lefi ..
B. „ Lusted.

,

OTHER SENIOR IiWESTIGATORS OR PRINCIPAL ASSISTANTS

9. PROJECT DESCRIPTION

Pro.iect :

Diagnostic X-ray Department, Clinical Center

Objectives J

The objective of this Department is to provide a complete diagnostic

radiological service for the various Institutes of the National Institutes

of Health,

Methods Employed ;

In order to accomplish this objective, X-ray equipment was procured

and trained personnel were employed. All types of radiographic exami-

nations were performed during the calendar year 1955.

Number and Kinds „of „Ma.ior_.Services Rendered

:

A total of 21,958 X-ray examinations, exclusive of animal radio-

graphy, were' performed during the yfe'ar 1955. Table. I indicates the

. workloaci' by 5Ehs-titutes on a monthly basis for inpatients and outpatients.

The same data are provided on an annual basis in .Table II, while Table III

depicts the special radiographic studies completed within the Department.
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In addition to the conventional and special radiographic procedures
portrayed in the above-mentioned tables, a photofluorographic film reading
service was provided by the Department for employees of NIH. A photo-
fluorographic survey was conducted during the calendar year 1955 and these

films .were read and several cases of important pathology were discovered
by this manner in asymptomatic personnel.

A method of selective intracardiac angiocardiography was instituted
during the calendar year 1955 to provide individual car<iiac chamber
evaluation for the N.H.I, physicians. In addition to conventional diag-
nostic procedures, many special radiographic studies were consummated as

specified in Table III.

A photofluorographic film screening service was instituted in the

Admissions and Followup Department for inpatients and outpatients ad-

mitted to the hospital. The maintenance of this photofluorographic unit,

film processing, and film reading were provided as a service of the

Diagnostic X-ray Department.

Ma.ior Problems Encountered :

There were two moderately serious problems encountered of a tech-
nical nature. These involved the fogging of X-ray films and the dis-
coloration of fixing solutions. The first problem, i.e., fogging of

films, was found to result from a varnish product utilized in the film
carrying cylinders. The fogging of films was promptly eliminated
following determination of its causative factor. The discoloration of

the fixing solution resulted secondary to the silver reclaiming process.

This discoloration occurred as a result of an electrolytic action between
the silver collecting apparatus and the processing chemicals. This

problem likewise was readily solved when the cause was determined.

The problem of procurement of suitably trained personnel persisted
during the calendar year 1955 largely because of noncompetitive salaries
of the government for radiologists.

Important Progress Achieved :

The radiographic method of serial uretography developed by the

Diagnostic X-ray Department was improved and a new contrast substance
was utilized in place of the 70^ Urokon preparation formerly used for

this examination. Selective intracardiac angiocardiography was insti-
tuted in the Diagnostic X-ray Department in the calendar year 1955.
This is a new and improved method of cardiac, chamber evaluation. This
method has been used in several foreign countries but its use in the

United States has been extremely limited and only in recent months
has it been adopted in this country.
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Additional radiographic equipment was procured and installed
permitting an expanded radiographic service. All requests for con-
ventional and special radiographic procedures were met by the Diagnostic
X-ray Department.

Significance to Clinical Research Program ;

As in preceding years, most of the clinical research programs were
dependent upon X-ray control. The evaluation of the efficacy of many
drugs, viruses and antibiotics as well as radiographic therapy was
dependent upon periodic X-ray examinations. The research program of

NHI was promulgated by the introduction of selective intracardiac
angiocardiography. All Institutes were dependent to varying degrees
upon radiographic control in their research activities.

Proposed Cour se of Pro.ject :

The needs of the various Institutes of Health from the standpoint
of diagnostic X-ray services will be met by the Diagnostic X-ray
Department. Toward this end, suitable trained personnel and necessary
equipment will be provided to meet the needs as they develop. Equipment
to provide all types of radiographic procedures on animals within the

Clinical Center has been requisitioned during calendar year 1955 and will
be installed early in the succeeding year. The requests for this type

of service have reached a sufficient level to Justify the procurement
of additional facilities for animal radiography in the Clinical Center.
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10, 12124.
SERIAL NO.

BUDGET DATA:

BUDGET ACTIVITY:

RESEARCH (SERVICE) /xT ADMINISTRATION C7
REVIEW & APPROVAL /""Z TECHNICAL ASSISTANCE /^

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS, PROVIDING FUNDS, FACILHIES, OR PERSONNEL FOR THIS PROJECT

IN EITHER 1956 or 1957 : IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL
NO(S) (ITEM 10)

The method of serial uretography developed by the Diagnostic
X-ray Department has been further refined and improved. A 50^ I^aque
solution has been found to be more efficacious and less toxic than the

10$ Urokon previously utilized for serial uretography,

A project is underway at the present time to develop a more

suitable film carrying cylinder for use in the Diagnostic X-ray Depart-

ment. The Instrument Shop has just completed the construction of two

cylinders made of plastic for trial use in the Department. These were

constructed according to our instructions and will require additional

modification. We have every reason to believe these cylinders will

prove to be a great deal more satisfactory than the previous cylinders

which were heavy and required frequent servicing. This project is

mentioned since we have received numerous inquiries from radiologists'

and hospitals as to the best method of film transport.

Two cooperative research studies are in progress involving the

evaluation of two gallbladder dyes and three pyelographic materials for

Intravenous pyelography. These products are all furnished by the

respective manufacturing concerns without cost to the government. They

are being investigated to determine the most suitable agent for chole-

cystography and Intravenous pyelography. A similar study was completed

during the fiscal year 1955 involving the evaluation of 50^ Urokon,

10% Urokon and 50/S tfypaque. Our results • learly indicated that the

50^ Itypaque was considerably less toxic ti the patient and provided
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radiographic studies superior to the 50^ Urokon and equal to those
obtained with 70^ Urokon. As a result, 50^ Hypaque is now used
routinely for intravenous pyelography in the Diagnostic X-ray Department.

A head-holding device has been constructed for bilateral cerebro-

arteriography. This device was devised and modified as experience
dictated for use on the Schonander biplane radiographic unit. This head-

holder has been constructed of balsam wood. It is inexpensive, very
light, and does not cast a shadow of sufficient degree to interfere with
the X-ray films obtained with its use. We have also received inquiries
concerning the construction of this apparatus.

A cooperative study was undertaken with the Dupont X-ray Corpo-

ration and the Radelin Division of the U.S. Radium Corporation relative

to evaluation of fluorescent screens used in conjunction with the

Schonander biplane radiographic unit. A series of screens were evaluated

and the screen of the U.S. Radium Corporation was found to be a great
deal more satisfactory than the screen provided by the Schonander
Company in Sweden.

U. IF THIS PROJECT RESEMBLES, C0MPLE>1ENTS, OR PARALLELS RESEARCH DONE ELSE-

WHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,
FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (S) IF WITH-
IN. NIH)

Not applicable
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SERIAL NO.

16.
LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURING CALENDAR YEAR 1955:

\

Leone, Nicholas C.

Stevonson, Clyde A.

Hllbish, T. F.

Sosman, Merrill C.

Hilbish, T. F.

Hilbish, T. F.

Bronstein, E, L.

McAfee, J. G.

Hilbish, T. F.

Stewart, K. R.

A Roentgenologic Study of a Human

Population Exposed to High-Fluoride

Domestic Water - A Ten-Year Study.

The American Journal of Roentgenology,
Radium Therapy, and Nuclear Medicine,

Vol. 74, No. 5, 874-885, November 1955.

News Release on new diagnostic
procedures. Hospital Progress, May 1955.

News Release on Serial Uretography,

X-ray News (General Electric), Vol. 27,

No. 5, May 1955,

Angiocardiography Today. Accepted for

publication in Cathode Press.

Angiocardiography in the Preoperative

Diagnosis of Mitral Stenosis and

Insufficiency. Accepted for publi-

cation on September 9, 1955 in

Radiology.

17.

LIST HONORS AND AWARDS TO PERSONfJEL RELATING TO THIS PROJECT DURING

CALENDAR YEAR 1955:

The Chief of the Diagnostic X-ray Department presented a paper

at the Fifth Inter-American Congress of Radiology. He was also a

committee member for this meeting, Mr. Morel was elected chairman of

the committee on X-ray protection of the American Society of X-ray

Technicians. Dr. Bronstein presented a paper "Angiocardiography Today"

at the Eighth Annual Conference on Electrical Techniques in Medicine

and Biology. The Chief of the Diagnostic X-ray Department was appointed

chairman of a symposium on angiocardiography at this same meeting.
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TABLE II

mmER OF X-RAY EXAMIiiATIONS

INST. TYPE OF P.4TiEIWS TOTAL
IN OUT

NCI 6015 123S 7251

NHI 2016 A23 2439

IIMI 1610 8A6 2456

WIAMD 1976 A59 2435

KIIVIH 128 9 137

NlilDB 1789 5.-^3 2322

NIDR 15 13,-1 149

EHS 4769 _.,_^I62__

TOTAL 135/.9 8409 21958

Diagnostic X-ray Department
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Project Description Sheet

1. Clinical Center 2. Office _o_f Director, NIH CL.^-
INSTITUTE OR 0~THER NIH UNIT LABORATORY/bRMCH OR DEPARTMENT

3* Employee Health Service Branch i*. 5. 12171
SECTION LOGATIOW^TFOTHER THAN BETH. ) SERIAL NO

^ • Einplo;^ee Health_
PROJECT OR ACTIVITY TITLE

John M. Lynch, .M.D. , Chief
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

Frances S. Wolford, Head Nurse
OTHER SENIOR INVESTIG/VTORS OR PRINCIPAL ASSISTANTS

9. PROJECT DESCRIPTION

Objectives;

The Employee Health Service is charged with the responrsibility

of assisting employees to maintain their health at the highest possible

level, primarily through the provision of preventive medical services;

such as, readily available health guidance, health education, and early
case finding opportunities. The Employee Health Service program like-

wise includes the medical aspects of the control of hazardous working

conditions/ as well as the prompt and efficient management of work-

connected injuries and illnesses that occur in spite of efforts to

control hazardous working environments. In addition to the benefits

received directly by the employee, the research program benefits in

that a higher level of effective production can be expected in employees

whose health needs are being met.

Methods^ Employed

:

Every employee visit, from the initial pre-employment physical

examination at which time a baseline inventory is obtained, is utilized

to provide health guidance and education, v'hen necessary, employees

are referred to private medical facilities in the area, as treatment

per se, without the knowledge of an indivicaal's personal physician, is

not available in the Employee Health Service. Qualified Public Health

Nurses provide the bulk of health advice arl education, as the Medical

Officer is able to interview and examine only the more complicated

and involved cases.
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Working closely vrith the Safety and Sanitary Engineering Branches
through the Environmental Health Advisory Group, the Employee Health
Service provides consultation on the health aspects of environmental
hazards. Considerable time is also spent in other administrative and

service activities concerned with employee relations and suitability
determinations

.

Numbers and Kinds of Ifejor Services Rendered;

Total visits 20, 959
Visits for occupational injuries and diseases 2,633
Immunizations 2, Ul3

Preemployment physical examinations 1, 351
Laboratory examinations 6,it75

Referrals to personal physicians (revised stds.)*"* lj,68l

Major Problems:

1. Inability of the single Medical Officer to see as many
employees who feel they may have a problem which requires

his personal attention.

2. Continued, but considerable improved, relative low level

of understanding by many administrative and operating

personnel of the preventive medical nature of Employee
Health Service objectives; and of the limitation of

medical care services, as stipulated by existing laws

and regulations.

Important Progress of Improvement Achieved

:

1. A greater emphasis on preventive health programs resulted

in collaborative research projects with several of the

Institutes and provided mutual benefits, both to employees

and the Institutes. Periodic vaginal cytology examinations,

trichomonas control, beta hemolytic streptococci control,

dysmenorrhea control, are major examples. Over 3000

employees received periodic chest x-rays, while l600 were
immunized Tirith Influenza Virus Vaccine.

2. The Environmental Health Advisory Group, with representation

from the Employee Health Servic3, Safety and Sanitary
Engineering branches, was formed; thereby facilitating the

control of environmental healtt hazards at WIH, many of

which are unique and potentiall/ very dangerous. Folio-

myelitis and other infectious cisease hazards have received

much attention during the year. A joint survey of health

hazards in Building 6 has initiated a program which will

eventually cover all other buildings on the reservation.
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3. A new Eealth Unit in Building 13, which will more conveniently
service employees in the southern sector of the reservation

is expected to be completed during 195^.

k. The assigrarent of two medical students to the Employee
Health Service during the past summer significantly increased

the number of employees which could be seen by a medical

officer. The medical students and the Public Health Service's

conmissioned officer recruitment program likewise benefited.

Proposed Course of Activities During the Next Calendar Year :

1. More employees will be able to receive the personal attention

of a rjedicGl officer as a reijult of the creation cf an

additional position for a physician, which it is hoped will

be filled daring the summer of I956. Further efforts to

acquaint employees with the Employee Health Service's basic

objectives and limitations, as set by law and regulation, may

be necessary as a result of the possibility that some
•-; employees might assume that two medical officers would now

be able to provide a more complete type of Medj._cjil care

px^Ggram.

2. With the stabilization of the NIH population at its present

level, the added responsibilities placed upon the Employee

Health Service during the rapid growth period of IGK will

shortly bs jaarkedly decreased. At that time, and continuing

in the future, it is hoped that overall improvernen-c of

present services to employees and to management can be made.

3. V7ith the proposed additional physician, more medical assist-

ance can be given to tha Sanitary Engineering and Safety

Branches in the medical control aspects of their programs.

This is extrsmely important as rauch lost time and lowered

productivity occurs as a result of uncontrolled enviro-

mental health hazards.

k. An evaluation of the reasons for employee visits makes it

more and mere apparent that the majority of employees'

health problems are related in some manner to strained or

poor human or interpersonal relations. More attention and

staff research into methods of assisting employees in im-

proving their interpersonal relations with other employees

will be emphasized.
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11.

Analysis of NIH Program Activities

Budget Data Sheet

12171
SERIAL WO.

BUDGET DATA:

12.

BUDGET ACTIVITY:

RESEARCH (SERVICE) /x/

REVIEW & APPROVAL [J

ADMINISTRATION /_/

TECHNICAL ASSISTANCE [J

13.

IDENTIFY ANY COOPERATING UNITS OP NIH, THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR

THIS PROJECT IN EITHER I956 or 195?: IF COOPERATING UNIT IS WITHIN

NIH INDICATE SERIAL NO(S) (ITEM lO)

Not applicable

11+

.

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE

ELSEVraERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INl-ERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (S)

WITHIN NIH)
EMPLOYEES

PROJECT REFERRED REMARKS

1. NCI - Vaginal Cytology 1,1+05 3 cases of early
cancer of cervix
were diagnosed
in syniptom-free

women

2. NIAID - Trichomonas Study 125

3. NHI - Beta hemolytic strep control 1|08

U. NIDR - Dysmenorrhea and oral pathology 50
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Honors, Awards, and Publications Sheet

15. 12171 __

SERIAL NO.

16.

17.

LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURING CLAENDAR YEAR

1955

Not applicable

LIST EOHORSAND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

Employee Health Service as a vrhplej,^

1. Certificate of Health Maintenance, Attesting to the High
Standards of Medical Services Provided to Employees
awarded to NIH during the American Medical Association's
Congress on Industrial Health, held in Washington and
Bethesda, January, 1955-

2. Invitation by American Industrial Hygiene Foundation to

exhibit a series of panels, "Selected Occupational Health
Services Available to NIH Employees" accepted and exhibit

shown in Pittsburgh November, 1955

•

John M. Lynch , M- D.

1. Declared Board eligible for new American Board of Occupa-
tional Medicine.

2. Appointed to Committee on Human Relations, Industrial

Medical Association.

3. Elected to Fellowship, Industrial Medical Association

Frances S. Wolford, R.N .

1. Elected Secretary, Public Health Nursing Section,

Graduate Nurses Association, Washington, D. C.

2. Appointed lectizrer to Girl Sccat groups on the Health

Aspects of Puberty and Menstruation.
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The Clinical Center 2. Office of Director
INSTITUTE OR OTHER NIH UNIT lAEORAIORY, BRANCH OR DEPARTMENT

Informational Services k. 5. 12113
SECITIOn " LOCATIONTIF other thaw' BETH, ) "SERIAL NO."

Informatlqna.1 Services
PROJECT OR ACTIVITY TITLF

Information Offi cer ^ Judson Hardy __^

PRINCIPAL IF/ESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

Not applicable
OTHER SENIOR IF7ESTIGAT0RS OR PRINCIPAL ASSISTANTS

PROJECT DESCRIPTION

Informa,tional Services continued to emphasize materials and activi-
ties designed to inform individual physicians and medical organizations
concerning admission policies and diagnostic requirements of the various
clinical studies. Tv/o revised editions of the publication CURRENT
CLINICAL STUDIES AND PATIEIOT REFERRAL PROCEDURES were issued and given
wide distribution to individual physcians and medical organizations.

During the latter part of the year, a well- qualified editioral
assistant was added to the staff and given primary responsibility for
editing the transcripts of bi-monthly clinical staff meetings.

The volume of inquiries by telephone and letter processed by the
office remained at a very high level during the year. A considerable
number of inquiries were received from newspapers, magazines, radio and
television sources.

Near the end of the year. Informational Services began xvorking with
the nursing Department and the Personnel Branch on the development of a
greatly intensified nurse recruiting program.

At the request of The Chief of The Scientific Reports Branch, In-
formation Services assumed an active role in the planning and conduct of
tours, arrangements for the reception of distinguished visitors, and
other activities of the NIH-Wide Special Events Program.
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Budget Data Sheet

10. 12113
SERIAL NO.

11.

12

13

lU.

BUDGET DATA:

BUDGET ACTIVITY:

RESEARCH (SERVICE) jTJ ADMINISTRATION / 7

REVIEW & APPROVAL A~7 TECHNICAL ASSISTANCE /~~7

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS

PROJECT IN EITHER I956 or 1957: IF COOPERATING UNIT IS WITHIN NIH IN-

DICATE SERIAL NO(S);

Not Applicable.

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSE-

WHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH:

Not Applicable
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15. 12113
SERIAL WO.

16.

LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURIKG CALENDAR YEAR 1955:

None

17.

LIST K0W0R3 AKD AW-^^DS TO PERSONNEL RELATING TO THIS PROJS'CT DURING

CALE]\IDAR YEAR 1955:

None
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1. The Clinical Center 2. Professional Services Departments

INSTITUTE OR OTHER WIH UNIT LABORATORY, BRANCH OR DEPARTMENT

3. Medical Record Department h. 5- 1213.3
..

SECTION LOCATIOF (IF OTHER THAN BETH. }
" SERIAL NO.

6. Administration of Medical Record Department
PROJECT OR ACTIVITY TITLE

Chief, Medical Record Department - Mrs. Gloria S. Bxn-ich

PRINCIPAL INVESTIGA'TOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

Chief, Research and Statistics Section - Miss M. Elaine Lynch;

Supervisor, Medical Transcribing Section - Mrs. Elizabeth Cavanaugh;

Supervisor, Records Control Section - Mr. H.G.W. Sundelof

Assistant Chief, Medical Record Department - Miss Jeanne G . O'Malley;

OTHER SENIOR INVESTIGATORS OR PRINCIPAL ASSISTANTS

PROJECT DESCRIPTION

Objectives :

1. To provide the service, maintenance and control necessary to assure

accurate and complete records on all registered patients of the Clinical

Center.

2. To supply clinical and research personnel with a vide variety of ac-

curate statistical data that will enable each interested authorized inves-

tigator to have the advantage of information obtained from the analysis of

medical records of all patients that have participated in studies of the

Clinical Center; and to encourage the use of such data by making it readily

accessible.

3. To provide for the long range collection of data for specific studies

that may be of interest to one or more investigators in addition to the

data routinely required.

Methods employed :

1. Institution of a recruitment and training program to insure the quality

of employees required to provide for the a^;curacy demanded for the care of

medical records.
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2. Assistance of Management Analysis Branch in conducting a survey of
the entire Department to uncover those areas in which improvements could
be made.

3. Iraplemention of procedural and organizational changes where the
need is indicated.

h. Participation on the Medical Record Committee composed of repre-
sentatives from each Institute. This committee, acting in an advisory

• capacity, meets monthly to appraise records and record systems and makes
written recommendations to the Medical Board.

History : .--; ;
, ..;

The inpatient service reports revealed I889 admissions and I875
discharges during 1955- For each admission a history and physical ex-

amination averaging ten pages in length was transcribed and for each
discharge a narrative summary averaging six pages in length was trans-
cribed. Thirty- two employees were on duty in the Medical Record De-
partment as of the last day of the year. ^

Comparative Summary- Inpatients : i95j+ 1955

Number of beds activated 332 396
Number of admissions lli52 1889
Number of discharges

(includes deaths) I326 I875

Major problems encountered :

1. Confusion of responsibility resulting from separation of the
Medical Record Department from Admissions and Followup Department.

2. Lack of interdepartmental procedures and organization.

3. Difficulties in recruiting personnel (a) familiar with medical
terminology qualified to transcribe with accuracy and speed, (b) with
interest and ability in filing essential for the volume and special-
ized type of work which must be done by this Department.

Important progress or improvements achieved :

1. Recruitment and development of new section chiefs.

2. Initiation of a comprehensive survey to determine the interest of

the clinical and research staff with the purpose of revising the reports

offered by the Department and for increasing the scope of statistical

data collected for special studies.
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3. Daily filing of patient records in tie program areas to reduce the

delays in filing of miscellaneous reports and the frequency of recalling

charts

.

k. Improvement of the locator files for all medical records and the

preparation of a more complete monthly report on incomplete records.

Proposed Course of Activities during the next calendar year:

1. Enlarge scope of statistical data offered for special studies.

2. Continue re-evaluation of routine reporting system and adjust to

what is indicatetf- as being greatest value to the staff.

3. Convert all medical statistical data to IBM.

k. Transfer remaining activities appropriate to the Admissions and

Followup Department, e.g. - pre-admission correspondence.

5. Initiate an intensive training program in all aspects of filing and

handling of medical records and in medical terminology for transcribing

so that when there is a turnover in the Medical Record Department;

qualified replacements will be available to avoid the backlog of critical

material which develops diiring a period of recruitment to fill vacancies.

In addition^ Clinical Departments will be encouraged to recruit personnel

from the transcribing pool on the rationale that when such trained persons

are placed throughout the Clinical Departments the control procedures of

the Medical Record Department will receive better cooperation and to utilize

existing training and experience of Medical Record Department.

6. Installation of Soundex filing cabinet that will accommodate standard-

size addressograph cards thus eliminating typing and duplication of files.

7. Employment of additional features of Addressograph equipment in order

to utilize it to its full capacity.

8. Relieve crowded sections of the Department by removal of partitions

and rearrangement of personnel and improvement of equipment.

9. Development of Standard Operating Procedures.
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10. 12133
SERIAL NO.

11.

12.

13.

- k '

Analysis of NIH Program Activities

Budget Data Sheet

BUDGET DATA:

BUDGET ACTIVITY:

RESEARCH (SERVICE) Jx/ ADMINISTRATION fj

REVIEW & APPROVAL £j TECHNICAL ASSISTANCE £J

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE; OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS

PROJECT IN EITHER I956 or 195?: IF COOPERATING UNIT IS WITHIN NIH IN-

DICATE SERIAL NO(S);

Not Applicable.

Ik.

I

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSE-

WHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH:

Not Applicable
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15. 12133
SERIAL NO.

16.

LIST PUBLICATIONS RESULTING FROM TEES PROJECT DURING CALENDAR YEAR 1955:

None

17.
^

LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

None
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1. Clinical Center 2. Professional Services Department
INSTITUTE OR OTHER NIH UNIT LABORATORY, BRANCH OR DEPARTMENT

3. Nursing Department k. 3. 12ltH

SECTION LOCATION (IF OTHER THAN BETH. ; SERIAL NO.

6. Nursing Activities
PROJECT OR ACTIVITY TITLE

7- Ruth L. Johnson, Chief Nursing Department
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

Louise C. Anderson, Ass't Chief, Nursing Department
Josephine I. O'Connor, Ass't. to. Chief, Nursing Department
Gwen T. Will, Chief, Psychiatric Nursing Service
Elizabeth Walker, Chief, Cancer Nursing Service
Jane Wilcox, Chief, Heart Nursing Service
Louise C. Anderson, Acting Chief ,. Neurology and Blindness Nursing Service

Margaret A. Benson, Chief, Infectious & Tropical Diseases Nursing Service

Marie M. Ceglarek, Acting Chief, Arthritis and Metabolic Diseases Nsg. Service

Janet Fitzwater, Chief, Surgical Nursing Service
8. Odile M- Morneault, Education Officer

OTHER SENIOR INVESTIGATCES OR PRINCIPAL ASSISTANTS

9. PROJECT DESCRIPTION

Objectives :

A. To cooperate in planning for and in rendering service for the

admission, clinical care, research activities and followup of

patients admitted to the Clinical Center

.

B. To provide a high standard of nursing care for patients and assist-
ance to the clinical research staffs in the categorical Institutes

.

C. To foster the research point of view among members of the nursing
staff through better understanding of the goals of the clinical
research projects.

D. To carry out a staff education program which will enable nursing
personnel to function most effectively in the patient care pro-
gram and help them to derive satisfaction from their work.

E. To cooperate with all departments and services in working toward
the goals of the Clinical Center.
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F. To inrprove methods of diagnosing and dealing with niirsing problems
through the group process.

G. To improve communication within the Niirsing Department and between
the medical and nursing staffs.

E. To improve the attendant training program.

?^J.9£. Problems Encountered:

1. The major problem has been a lack of sufficient applicants for
staff nurse GS-5 and GS-7 positions, the poor quality of the ap-
plicants for the GS-9 and higher grade positions, and the poor
quality of the applicants for hospital attendant GS-2 positions.
We have carried vacancies at all levels the whole year and have
found that we have barely been able to keep up with the turnover
of personnel.

2. The effective utilization of the nursing personnel on duty has
not always been possible for a number of reasons:

a. There has been a lack of sufficient advance planning on the
part of some of the investigators with the nursing staff for
activities which require considerable nursing participation.

b. Unexpected admissions which require many adjustments in order
to find a suitable place for the patient. This is often
fxirther complicated by conflicts among the investigators in
regard to the number of beds each has on a unit or service.

c. There have been marked variations in the surgical schedules
so that planning for nui-sing coverage has been difficult.
On the heart service it has varied from many major procedures
in one week to none the next week. This has resulted in many
time changes for personnel in order to cover when tte schedule
was heavy.

Cancellation of surgical procedures already scheduled and
addition of procedures to the operative schedule without
sufficient advance notice to both the patients and the
nursing staff has created problems in the nursing units
as well as the operating rooms. (See, also, report from
Surgical Nursing Service.

)

d. A great deal of time is spent by nursing personnel in staying
with patients in the diagnostic X-ray Department, Radiation
Therapy, R^.dioactive uptake laboriitory and Photographic Depart-
ment. With the increasing number ">f patients seen in these
areas, each department should now ilan -to provide for these
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services within their own departments. The number of nursing

personnel involved and the amount of time spent has often

deprived the nursing units and this has been reflected in in-

. ability to meet the needs of patients and the medical staff.

The nursing services cannot carry this load much longer and

some other arrangements will have to be made.

.3. The nonsegregation of children from adult patients; lack of facil-

ities for the care of patients who develop psychotic behavior

j

lack of bath and showering facilities for vrheel chair patients on

all services and lack of bathtubs on the Infectious Diseases Ser-

vice (llW) are still problems which have not been solved.

• Progress or Improvement:

1. The ne\f qualification standards and job specifications for the

Nursing Assistant Series have been published by the Civil Service

Commission. This should help us in our recruitment and selection

of nonprofessional personnel.

2. A recruitment program for professional nurses is underway and this

.;i should help us in filling our nurse position vacancies.

3. The training program for Nursing Aides has been revised and extended.

• • A i+O-hour training period for Ward Clerks has been completed and put

into effect.

k. Seirvice Supervisors on the afternoon and night tours of duty have

been appointed and are functioning on the Cancer, Heart, Neuro-

logical and Psychiatric Nursing Services. This has resulted in

greater continuity of patient care and personnel supervision.

5. The schedule of clinics in the Admissions and Folloi/mp Department

has been readjusted and this should make it possible for the nur-

sing staff to g ve better care to patients and assistance to the

clinicians.

6. Professional Nurses are now being employed on a part time basis

(through WAE appointments) to supplement the full time staff. These

nurses carry a great deal of the continuous nursing care to patients

who require it and also are available to replace staff members who

are on sick and annual leave.

7. Staff development programs on all services have been better planned

and have created much interest on the part of the nursing personnel.

We are in a much better position to pm vide a high caliber of experi-

ence to graduate nvirses who wish to s- ecialize in any of the services

available here.
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8. There seems to be a better understanding of the role and functions
of nursing on the part of the medical staff and others and this has
resulted in better working relationships and a more cooperative
spirit.

Significance of Activities to the Clinical Research Program:

The research programs on all services are not viewed as something
apart from, but as an integral part of the day-to-day activities. The
nurses 's participation in research is two-fold: (l) She provides nursing
care to patients who are under study. This involves meeting all their
needs whether physical or emotional so that they are able and willing to
take part in the research programs and remain as long as they are needed.

(2) She participates as a member of the research team by collection of
data, recording of observations, collection of specimens, assisting in
designing equipment, assisting in planning procedures and writing of
manuals. Her part in the clinical research program is often cruical to
the investigative staff and every effort is made to make this clear
and understandable to her through our staff education program.

Nursing Resjearch

:

A number of studies have been made which have aided in better
utilization of staff and which have revealed staffing needs on the
various services. These have been done as part of the overall admini-
strative process and probably cannot be considered true research. It
is hoped that we can go forward with some planned projects during this
calendar year. In preparation for this, a weekly research seminar is
being held each Wednesday from 5 P-m. to 6:30 p.m. Attendance is on
a voluntary basis and is open to any nurse who is interested.

Objectives for 1956

:

The objectives for 1956 are the same as for 1955 with the following
additions:

1. To develop field experience programs for graduate nurses.

2. To begin research in nursing - particularly in the area of patient
nursing needs.

3. To write for publication in the professional journals.
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Addendum:

A. Number of Personnel on duty-

January 1, 1955 December 31

j

1955

Professional Nurses
Practical Nurses and

Hospital Attendants
Clerical Staff

221

109
26

257

150
32

Total 356 h39

B. Overall average number of nursing hours available per patient

per day for 1955 was 5.82

Average number of nursing hours available per patient per day

for each Nursing Service during 1955 was:

Arthritis and Metabolic Diseases 5»50

Cancer 5-79
Heart 5.13

Infectious and Tropical Diseases 7-28

Neurology and Blindness ^.9

Psychiatry 8.01

C. Number of hours of continuous nursing care (special nursing to

individual patients) during 1955 was:

Arthritis and Metabolic Diseases 17^+0

Cancer 5itl9-l/2

Heart i^3i+8

Infectious and Tropical Diseases 929^

Neurology and Blindness 12387

Psychiatry 2323-1/2

Total 35512 hoiors
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Analysis of WIH Program Activities

Budget Data Sheet

SERIAL NO.

11.

g, BUDGET DATA:

12.

BUDGET ACTIVITY:

RESEARCH (SERVICE) jTf ADMINISTRATION [J

REVIEW & APPROVAL [J TECHNICAL ASSISTANCE [J

13.

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR

THIS PROJECT IN EITHER 1956 or 1957: IF COOPERATING UNIT IS WITHIN

NIH INDICATE SERIAL NO(s) (ITEM 10

)

Not applicable

\h.

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE

ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL

NO. (S) IF WITHIN NIH)

Not applicable
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15. 12liH

16.

17-

SERIAL WO.

LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURING CALENDAR YEAR 1955

:

Not applicable

LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALENDAR YEAR 1955:

Rot applicable





i.P.C. - 1 Analysis of NIH Prograia Activities
)ecember 1955

Project Description Sheet

Clinical Center 2. Office of Director
INSTITUTE OR OTHER WIH UNIT LABORATORY, BRANCH OR DEPARTMENT

Office of Director k. 3. 1211^-12111
SECTION LOCATION (OTHER THAN" 3STHESDA) 3iSSAJL HQS.

Office of Director
PROJECT OR ACTIVITY TITLE

D. W. Patrick, M. D., Director
Stuart M. Sessoms, M. P., Assistant Director
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

Margaret C. Hannigan, Patient Librarian
Rev. William R. Andrew, Chaplain
OTHER SENIOR INVESTIGATORS OR PRINCIPAL ASSISTANTS

PROJECT DSSCRIFTION

During 1955^ a total of 1,875 inpatients were admitted and discharged
as against 1,326 diu'ing the preceding year.- The average daily census was 26k
as compared to an average daily census of I76 in 195^> and the average length
of stay per inpatient was U8.33 days, as contrasted with the UO-day average
last year. The average daily percentage occupancy of total activated beds
was 71 '91^^ "the corresponding figure for the previous year being 'J2.1%,
Details of bed activation and patient census by Institute are contained in

the following table.
TABLE I

Institute Total Bed Complement Patient Census

Dec. 31

NCI
NIAID
NIAMD
NHI
NINDB
NIMH
NIDR
TOTAL

As was anticipated; a large proportion of the patients were referred
"by physicians in nearby states, classified according to Institutes as given
in detail in Table II.

Total Bed Complement

Jan. 1 Dec. 31

76 91

36 39
U8 52
62 72

52 67
58 73
- ,2

332 39S

kQ 6k

29 19
32 20

36 k3
ifO k9

29 3k
- 2

iU 231
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TABI,E II

DISTiaSUTION OF DISCiJARGED INPATIElfi'S

BY INSTITUTE AKD GE ^GRAPHIC REGION

January- December 1955

INSTITUTE

^ AREA
NCI NHI NI/M) NIMH NMI NTi€)3 NIDR TOTAL

PATIENTS

REGIONS

New England . 7 3 2 1 7 22

Middle Atlantic 9 27 ^3 15 2 h3 1 II+2

East Worth Central 9 36 16 10 3 15 89

West North Central 2 10 6 6 15 39

*South Atlantic 391^ 351 181 k6 2i|0 2i^0 3 lij55

East South Central 12 28 10 2 11 12 75

West South Central 5 5 2 5 6 23

Mountain 1 3 1 2 7

Pacific 3 2 3 5 13

U.S. TERRITORIES 2 2

CANADA 1 1 2

OTHER NON-U. S. 2 2 1 1 6

Total Patients i^35 i+72 26J+ 87 263 350 i+ 1875

*

District of Columbia 139 116 55 28 73 58 2 471

Maryland 132 133 65 15 129 73
5^7

Virginia 73 69 39 1 29 76 1 288
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The scope and importance of followup activities continued' to increase.

This phase of the program is described in more detail in the separate report
from that department

.

The occupancy rate for the year for beds actually opened has been
lower than anticipated. This has been due to the vmforeseen requirements de-

veloped by research studies, which in tvrn required changes in plans to meet
the increased demand for n'orsing services

.

Inability to recruit enough nurses has also forced us to delay the

activation of some new beds. Although the nationwide shortage of nurses has

existed for some time, it was not uncil this year that it became so serious as

materially to effect our plans for activation of beds and a continued orderly
increase in the number of research patients admitted. This effect was noted

particularly in the last qiiarter of the year . As soon as this situation
became apparent, a strongly reinforced program of nurse recruitment was
initiated. The increased recruitment of nursing personnel plus two other de-

velopments have begun to alleviate the shortage

.

Increased use of part-time nurses has temporarily added to available
nursing hours. Simultaneously, changes in research program emphasis have

reduced the number of patients requiring continuous intensive nursing care.

These measures have permitted a diffusion of available niorsing hours among a

greater number of patients

.

A new nationwide Civil Service examination for nurses will be announced

in the near future. Past experience indicates this will bring an immediate

and sizable increase in the number of qualified nurses available for appoint-
ment. A full time nurse recruiter has been added, to the staff and a descrip-
tive recruitment brochure will receive wide circulation throughout the nursing

profession. The medical and research staff have b,ep.,ome increasingly aware of

the nursing shortage and are utilizing every opportunity in the course of

their professional contacts to attract nursing personnel into their respective

programs

.

MEDICAL BOARD

The Medical Board for 1955 had a new chairman and two nev; members.

There were a number of changes in appointments to the various committees of

the Medical Board; some were due to the enlargement of several of the com-

mittee memberships

.

A Nursing Committee was established. The function of this committee

is to make recommendations to the Medical Board regarding policies and pro-

cedures which jointly concern the medical and nursing staffs in the care

of patients.

The Clinical Research Committee has been active this year principally

because of the number of projects involving normal volunteers, as it is

mandatory that all of these projects be referred to the Clinical Research

Committee

.
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The Organization and.By-Laws Coiamittee held a series of meetings to

revise and bring up to date the Organization and By-Laws document with re-

spect to suggestions that were made followir.g the revision dated March l6,

195^, and also with regard to Medical Boara actions since that date. This

revision is near completion, at which time it vrill be circulated to the •

Medical Board members for review and adoption.

The Radioactive Isotopes Committee received a Boar4- ^icense for the

use of radioactive isotopes in human applications, dated November 10, 1955-

Under the general provisions of this authority, the Radioactive Isotopes

Committee assumes entire responsibility for the safety of patients and

normal human subjects in which radioactive materials are used for diagnostic,
,,

therapeutic and research piirposes. The license includes all radioactive isp- i

topes from atomic niimber 3 to 83, with the exception of Sr.

During the first year and a half of the Medical Board's operation,

the principal fu:iction was along organizational lines but that is now changing,,

and in the future the Board will be able to devote more of its time to opera-

tional problems

.

TP^NEL OF CONSITLTAM'S

During the year 1955 there were 553 visits by medical care consultants

to the Clinical Center. Sixteen medical care consultants have been added to

the roster, the total number now being 158.

The system for calling medical care consultants has been satisfactory.

Institute staff members responsible for covering a particular specialty are

designated as panel chiefs. If a staff member wishes the services of a

medical care consultant he makes known his desire to the responsible panel

chief who then makes arrangements for securing the services of the consultant

desired. In this manner a consultant can be used by more than one Institute

during one visit to the Clinical Center. It is felt that the consultant pro-

gram as a whole has worked out very well.

FATIEMT LIBRARY

Patient library services continued its role in the maintenance of

patient morale, and in some instances, contributed to the therapy of indi-

vidual patients. An important adjunct to the full time professional librarian

was the assistance provided by the Red Cross Gray Ladies who worked a total of

2,376 hours.

The Librarian conducted two twelve-hour in-service training courses

for the Gray Ladies and lectured on patient library service each week to new

members of the Nursing Department staff. The number of catalogued books in

the library at the end of the year was 1,909, nearly double the total at the

end of the preceding year. Over one half of acquisitions were gifts.
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During the year frequent use was made of mechanical aids and special
materials such as talking book machines and records^ ceiling picutres, books
on film, linguaphone records and Braille books . The average weekly circu-
lation of books from the library was Ihk. Extensive use was made also both
in the Library and on patient units of daily newspapers and magazines. Con-
tinuous coordination of librarian service with the school program, a readers

'

advisory service, story hours and special reading program, and individual work
with patients at the request of physicians were other features of the year's
activities

.

CHAPLAIN'S SERVICE

It was recognized during the planning of the Clinical Center that
patients for medical and psychiatric research are faced with the emotional
and spiritual crises of chronic and terminal illnesses. To meet these spiri-
tual needs, plans were made for an appropriately furnished chapel and chap-
laincy services . Beginning in 1950, consultations were held with the Wash-
ington Federation of Chijirches, the Archdiocese of Washington, and the Wash-
Inton Board of Rabbis

.

In 1953 a plan was adopted to provide a full time Protestant chaplaincy
and part time Roman Catholic and Jewish chaplains, based on the ratio of

patients of each faith g:^oup (75'/o, l&fo and 7fo). A job description and civil

service classification for a Protestant "Supervisory Chaplain" was accepted
by the Administration and Personnel Department, with request that the Wash-
ington Federation of Churches nominate qualified candidates for the position.

In the interim a plan was effected to provide religious services and pastoral

visitation under "Non-personal Services Contracts .

" In October 1955 a full

time Supervisory Chaplain was appointed by the Clinical Center and officially

installed by the Washington Federation of Churches, December 1955-

The duties of the Supervisory Chaplain are: administrative coordina-

tion of all religious activities; Protestant worship services; bed-side
ministry to new, surgical, seriously ill and specially referred patients and

their families; meetings and consultations with the administration staff and

the staffs of the seven Institutes; counseling employees; interpreting the

Clinical Center to church and community groups; research in ministry to the

sick. His immediate goal is extensive orientation to the patients and the

research programs with respect to the patients' needs and comforts, in order

that he may define a more realistic chaplaincy program, with necessary per-

sonnel, to meet the special requirements of the Clinical Center.

The Catholic Chaplain serves an average of twenty hours per week, includ-

ing regijlar and special Masses, and rites, sacraments and pastoral care for

individual patients . The Jewish Chaplain makes pastoral calls and arranges

attendance at the nearby synagogue.





R.P.C. - 2 Analysis of NIH Program Activities
December 1955

Budget Data Sheet

10 . 12115-12111
SERIAL R03.

11.

BUDGET data:

12.

13.

BUDGET ACTIVITY:

EESEABCH (SERVICE) [TJ ADMINISTRATION [J

RE^/IEW & APPROVAL l~j TECHNICAL ASSISTANCE /~7

IDENTIFY A.NY COOPERATING UIJiTS 0? NIK, THE PUBLIC HEALTH SERVICE, OR

GEiER ORGANIZATIOI^o, PROVIDING FUM)3, FACILITIES, OR PERSONNEL FOR THIS
PROJECT IN EXTl-IER I956 or 1957: IF COOPERATING UNIT IS WITHIN NIH IN-

DICATE SERIAL NO(S):

Wot Applicable.

ll^.

IF THIS PROJECT RESESVJBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSE-

WHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH:

Not Applicable.
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Honors^ Awards j and Publications Sheet

15. 12111-12113
SERIAL no's.

16.

LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURING CALENDAR YEAR 1955:

None

17.
LIST HONORS AW AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALENDAR YEAR 1955:

None
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Project Description Sheet

1. Clinical Center 2. Nutrition Department

I

institute" OR OTHER NIH UNIT LABORATORY, BRANCH' OR DEPAStMEOT

Patient Dietetic Services
Food Production and 12151 thru

3. Cafeteria Services^ k. 5. 12155
section""

'
LOCATION tiF OTHER "than BETH.7 SERIAL NO.

6. Clinical Center, Nutrition Department^ Annual Report
project'or actYvYty" title

Edith A. Jones^ Dietitian Director, Chief ^ Nutrition Department __^
PRINCIPAL investigator OR OTHER RESPONSIBLE HEAD OF ACTIVITY " ^

-

Ann Reimer, Sr. Dietitian (R). Chief, Patient Dietetic Services
Ms^rgaret Vance_^ Sr. pietitia,n (R.)

j
_Gtiief , Food Production and Cafeteria Servicee

other' senior investigators" or' miUciPAL assistants"

9. project description

Objectives:

A. To provide x^ithin a given budgetary framework all nutrition services

to all patients in the Clinical Center as ordered by the physician

in charge of each project, to meet the research program needs of the

seven National Institutes of Healt h.

B. To provide also a food service on a "self-supporting basis" to the

personnel engaged in the research activities of the National Institutes

of Health as well as provide special arrangements for groups desiring

to eat together in group meetings.

C. To provide diet therapy instruction to in-patients, to patients being

discharged and to out-patient research patients upon request of physi-

cian in charge.

D. To conduct research in clinical nutrition and nutrition service ad-

ministration.

E. Attachment I contains a more detailed inl )rmation.

Operated a Main Kitchen approximately Ik hours daily to furnish food

needs to all patient areas and to Cafeteria for personnel.
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B. Employed decentralized food service throughout the Clinical Center
with the use of 12 Floor Kitchens in operation at the end of the
year 1955- This included responsibility for total food service
including delivery of trays to patients and collecting trays as well
as serving morning and afternoon nour '.shment.

C. Operated a formula room service to all 12 Nutrition Units.

D. Made available technical nutrition service and information to the
participating physician when requested and ordered.

E. Two Metabolic Research Kitchen Units were operated throughout the
year^ providing constant diets to those patients on complete balance
studies from the National Heart Institute, and National Institute
of Arthritis and Metabolic Diseases, and a minimum number of patients
from the National Cancer Institute.

F. A "pay cafeteria" was operated with food service available 11 hours
daily, between the hours 7:30 a.m. and 6:30 p.m. on week-days, and open
on holidays and weekends for three meal hours only.

G. For more details, see attachment II, and also attachment entitled
"Guidelines of Food Service of the Nutrition Department."

Numbers and Kinds of Major Services Rendered :

A. Main Kitchen

From January 1 to December 31^ 1955^ the Main Kitchen provided cooked
food for the distributed food to 12 Floor Kitchen Units and provided
raw food to 2 Metabolic Research Kitchen Units for 282,036 patient
meals. Also, food was provided for sale in the Clinical Center
Cafeteria, for 60'+,72ij- customers within the year. (See table VI for

analysis of cafeteria sales and table I for analysis of patient meals.)

B. Of total meals served to patients January 1, 1955 to December 31,

1955: 282,036.

Serviced by Institutes, approximately:

2lfo to NCI
21/c, to NHI

8/0 to NMI

13^0 to NIAMD
16/. to NIMH
2lio to NINDB

(See attachment. Table I, for tabulatiou.

)
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C. Modified Diets, January 1, 1955 to December 31, 1955.

Of the meals served in the Floor Kitchens (269,182 meals), approxi-
mately ij-6/ci were modified diets (special). This represents all diets
served other than normal, soft and liquid diets. (See Tables II and
VI for tabulations

.

)

D. Weighed Modified Diets Served:

Of the total number of modified (special) diets served from the
Floor Kitchen Units, the needs for weighed diets by Institutes were
as follows (See Table V for tabulations

.
)

:

NCI 35^
NHI k2fo

NMI 12fo

NIAMD 2&fo

NIMH 3/o

NINDB 55^0

E. Of the total meals served to the patients within the year, only
25 - 30^ were provided as normal food service - the remaining were
provided as a supporting service to specific research projects and,

in many cases, were therapeutic in value also.

F. Needs supplied specifically to the Mental Health Program and Patients:

In order to meet program needs of the Mental Health Floors, an
essential part is the plan for meal activities other than the typical
family style patient meal service. The Nutrition Department Provides
television lunches, picnic baskets, food packed for "cook-outs,"
refreshments for birthday parties, popcorn balls, and candy making
parties, as well as packed food supplies for camping trips. Within
the last year these activities have averaged three to four times

each week.

G. Test meals and services to Follow-up, Occupational Therapy, Pharmacy
Department, and Blood Bank.

Although minimum in niunber, the Nutrition Department makes a limited

supply of food items for the following reasons:

a. To the Blood Bank to be served to ae donors.

b. To the Occupational Therapy Depart, ent to be used in their therapy
program.

c. To the Pharmacy for such items as hey may need in the preparation

of some medications.
d. To the X-ray Department for test purposes.

e. To the Follow-up Department for those patients who are unable to go

to the Cafeteria, and who must remain over the noon meal period.



R.P. C. - 1 (Cont'd)
December 1955

H. The Formula rooms daily services have averaged;

12 - Ik regular tube feedings
2-3 metabolic tube feedings for specific studies
2-5 Baby formulas with waxer, orange juice

2-7 Quarts ; eggnog

3 - ^ Quarts, reaction juice
8-12 Quarts, fortified milk formula

I. Meals served by Research Kitchen Units:

12,8UU meals were served as constant diets as a part of balance
studies engaged in by National Institute of Arthritis and Metabolic

Diseases and National Heart Institute and National Cancer Institute.

This represents approximately 5 per cent of the total meals served

in the Clinical Center within the year. (See Table III for tabulation.)

J. Cost of Food Service: See Table VI

a. Raw food

Within the past 12 months, the raw food costs of the Nutrition

Department have fluctuated from $1.35 pe^ ration to $1.60 per
ration served. It is obvious from Table VII that the fluctuation

is small and could not be considered significant in light of

changes of local food prices, but the fluctuations are indicative

of the quantity and kind of modified diets that are ordered for

research patients.

As indicated elsewhere in this report, a large percentage of the

rations served by the Nutrition Department in the Clinical Center

are modified diets which are a very pertinent part of the research

program. Modified diets in this figure means those rations that

are planned by a highly trained professional staff to meet specific

research needs of the individual projects of the various Institutes.

Typical examples of such diet orders would be to give increased

quantity of protein, or restrictions to various sodium levels,

(lov/er levels being more costly than the more liberal levels),

controlled constant diets to be served from the floor kitchen

units, and in many cases in our cancer studies, special prepared
liquid feedings are necessary in or ler to fulfill the needs of

the patient as well as the needs of the research study.

In order to meet the requirements c
." constant diets such food

items as beef tenderloin, the eye c ? lamb chop, and breast of

\/hite chicken are the restricted me it items that can be used on
these diets, v/hich in themselves average more than one-third

of the cost of a daily ration. AI1.0 the special liquid feedings,

because of the special protein preparations that are necessitated,

range in cost from $1.75 to $2.25 per day per patient.
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Diets of constant items are very often ordered from the Floor

Kitchen Units and this involved preparing simple food items

but items that often are not "the cheap items of the food market

and may not always be in season." At the same time for many of

these diets and others served fro.n the Floor Kitchen Units, it

is necessary for the investigator to have a duplicate tray of what

the patient has eaten to be analyzed in his laboratory for com-

parison sake. This consequently represents in many cases that

the raw food ration for one patienx is .doubled.

Also, to meet with the program needs of the Mental Health

investigators, we routinely allow two portions (in quantity)

of food items on the menu (per patient). This is as much a

part of their research program as a low sodium diet might be

to another Institute. This is significant in that this represents

approximately 2.0^0 of the diets shown as Normal Food Service Diets.

In the Metabolic Kitchen Units, the same fluctuation in food

costs occurs with the various types of diets that are requested.

Experience in 1955 indicates a variation in the Metabolic Kitchen

Unit cost from $1.38 per ration to as high as $2.28 per ration.

A review of the detailed records indicates here again that the

difference in kind of specified constant diets ordered for research

purposes has necessitated unusual items to be used to fulfill

the nutrient needs that the investigator has ordered.

b. Service and Handling

As shown in Table VII, this represents the greatest portion of

our costs - averaging 79fo. Broken dovm this means 76 - 77f^ goes

into personnel program, and 2-3 $ into dishwashing powder, paper

supplies, etc. , ,,„.;.
- '"' '•'

As can also be seen in this table, the additional floor' kitchen

opened and a lov occupancy rate controls the ration costs.

During 1955 we maintained an occupancy rate of 71/"; a^cL' an

average ration cost of $6.88. It is estimated that had' v^e

maintained an occupancy rating 'of QO^o, our average ration cost

might have been $6.26.

K. Patient Instruction:

There are an increasing number of patis its being discharged with

specific dietary instruction from the ^; arious Clinical Center services.

This involves approximately 10 per cen". of the total patients dis-

charged.
,

'

Patients seen in Follow-up Department x'or dietary instruction amoumt

to approximately 10 - 15 visits per month.
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L. Cafeteria Service:
,

•

: .

6oU,72^ sales were served throughout the year. This has been an
increase from an avei-age of 12, 57^ per month.

The above represents $2^5,191 collec-Led in receipts for the entire
year.

The year has seen a gradual increase in the number of customers
served daily as well as on weekends. We now serve an average of

2,100 daily (Monday through Friday) and 500 - 500 on Saturdays
and Sundays.

This year has also seen an increase in the average sale from an
average sale of kO(^ to kl<^ per sale.

At the end of the fiscal year 1955 j the Cafeteria showed a profit
of $5,87^ representing less than 2-1/2 of the total sales of the
year.

Sugary" The raw food cost in the Cafeteria has ranged from

35 - ^f of the total $1.00 received: and the personnel costs
have ranged from 38 - 51^^ of the total $1.00 received. We
have arranged - raw food, hOio; personnel, kkio. (See Table Vll)

Special Groups - Eating arrangements are made and reserved for
groups wishing to eat together in the Cafeteria or Hospitality and
Snacfc.Shpp for business reasons. This averages arrangements for one
special group each week day.

M. Food Purchase:

a. Specifications and continuing contracts

Specifications are continually reviewed and usage figures ate,

prepared and a continuing contract is requested for eight
groups of food items each month. This includes monthly con-

tracts for: Meats (beef, pork, lamb, veal), coffee, poultry,
fresh fruits and vegetables, fish, frozen foods, and cake
flour. Specifications for contracts for longer periods of time
for milk, ice cream, bread and cra-kers, are requested through
the Nutrition Department.

b. Revolving Fund

Approximately I60 food items (cann d goods and staples) are
still under the Revolving Fund of Purchase and Supply Branch
and assistance given in developing specifications and making
decisions as to items to be purchased and stocked in the Warehouse.
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c. Other food items

Other food items not included under either of the ahove two are
requested routinely with accompanying specifications and source
of supply.

d. Bills Cleared for Payment

Nutrition Department assumes full responsibility for checking
all delivery tickets accompanying food items ordered and received
against contract prices and obtains and prepares all necessary
information for final payment on food stuffs furnished the Nut-

rition Department.

N. Food Cost Accounting;

Basic data collected representing:

a. Pricing and extending on daily requisitions from Food Production.

b. Daily summary sheets with cost as to food groups.

c. Control register maintained of food and supply purchases.

d. Periodic physical inventory made plus check with control register.

Important Progress or Ing)royement A^jiieved

A. A complete review of the specifications and procedures used by the

Supply and Management has improved the quality and service of the

Nutrition Department.

B. Within this year three additional floor kitchen units have been
opened to service the needs of tie clinical research program.

C. Additional staff have been added to the two Metabolic Units in order

to be able to service approximately 10 balance studies from each

of the Metabolic Kitchen Units.

D. Complete job review and all jobs were redescribed for entire Depart-

ment in order to facilitate the transfer to Wage Board Scale.

E. Civil Defense Plan for feeding in case of disaster was revised for

use at Clinical Center and participatec in drill.

F. Provided Nutrition Services as requestei and indicated in Parts I,

II J and Til.

G. With a change in programs in the Natioi. il Heart Institute^ a need

developed for the use of oral liquid formulas, to be prepared in

one mixing; an amount for two months period, which necessitated

deep freeze storage also. This process has been worked out and with
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the assistance of the Pharmacy Department, a satisfactory service
rendered. At the recommendation of the Medical Board's Nutrition
Committee, plans are underway to extend the facilities so that total
process can be completed by the Nutrition Department within one area.

H. It has been necessary to reorganize and expand the accounting unit and
as a result, daily cost operations are available as well as perpetual
inventory cards are maintained so that a large number of our food staples
are automatically reordered when they reach a given level.

I, An employee manual for orientation and reference has been developed
for use in the Nutrition Department.

J. Extensive figures have been collected throughout the year in order to
develop accurate meat factors to be applied in the accoiintin'g operation
in order to account for financial losses in shrinkage, bones, etc.

K. Storeroom facilities in the Main Kitchen are limited. However, within
the year, there has been considerable reorganization and each store-
room area arranged in alphabetical order and, at the same time, pre-
printed req.uisitioi:is were put into use. Also, we began placing daily
orders for staple supplies for those supplies stocked in Building I3
under the revolving . fiond. All of these res\ilted in a more
efficient operation.

'

L. Staff dietitians attended the following and reported on information
presented at each to the total staff:

1. Course in Food Technology given by Massachusetts Institute
of Technology, Boston - 6 weeks.

2. American Hospital Association Institute of Dietary Department
Administration - 1 week.

3. Nutrition Symposivim - 1 day.

M. The following new equipment has been installed and has been a real
help in improving our service.

1. Plastic dishes in use on 5 floor (for Mental Health and NINDB
patients)

.

2. Six ice cream storage cabinets installed with one in every
other floor kitchen.

3. A rinse injector installed on the ma'.n dishwashing machine for

cafeteria use. This has assisted wi'ih "quick drying" of silver
and plastic trays as well as glasswc .-e and china.

N. A review of the activities of the total itaff indicate that 23
nonprofessional and 6 professional stafl have been enrolled in out-

side classes during the year.
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SIGNIFICANCE OF ACTIVITIES TO THE CLINICAL RESEARCH PROGRAMS

A. As indicated in this report, the Nutrition Department has pro-
vided considerable supporting services to the clinical research
programs of each of the Institutes of the National Institutes
of Health as well as provided technic£.l nutritional information
as needed in these research programs.

B Essential to accomplishing the clinical research programs is

satisfied personnel. It is felt that the food service to personnel
is an important adjunct to this.

PROPOSED COURSE OF ACTIVITIES DURING NEXT CALENDER YEAR

A. Completion of construction of new formula room to house operations
now temporarily located in the 8th Floor Metabolic Kitchen Unit.

B. After formula room, revise the 8th Floor Metabolic Kitchen Unit
to provide for oral liquid metabolic studies.

C. Opening of one additional floor kitchen unit.

D. Opening the Hospitality and Snack Shop for extension of services
of the National Institutes of Health personnel in evening hours.

E. Extension of additional items to be covered under the Revolving
Fund.

;
: ,,

F. Review and revise, all job descriptions and routines.

G. Conduct an intensive training program for all nonprofessional and
professional staff.

ACTIVITIES INVOLVING COOPERATIVE RELATIONSHIPS

A. Chief of the Nutrition Department serves as a member of the

Nutrition Advisory Commi«cee appointed by the Medical Board.

B. Chief of Nutrition Department serves on Commissioned Officer
Board for dietitians throughout the Public Health Service.

C. Nutrition Department was asked to demorstrate its activities

and practices to the following groups:
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1. University of Maryland students (dietetic majors)
2. Dietetic interns - Walter Reed General Hospital
3. Dietetic interns - Freedman's Hospital
k. Graduate students - Georgetown School of Nursing
5. School of Hospital Administration - Naval Medical Center
6. Graduate students on Community Nutrition - University of

North Carolina.

D. Three - four members of the Nutrition staff serve each month
on a Civil Service panel for rating applications of nonprofessional
employees to the Board of Civil Service Examiners.

E. Chief of Nutrition Department acts on Board for making appoint-
ments for dietetic internships to the Staten Island Hospital.

F. There are continuous cooperative studies undertaken by the

Nutrition Department and the Sanitary Engineering Branch of the
National Institutes of Health in areas that affect the operation
of the Nutrition Department.

G. Assistance has been given in reviewing the layout and equipment
ordered for the Clinical Center, with two different State Health
Department Dietitian Consultants this year in order to give them
assistance and the benefit of our experience.

H. A guest employee, Mrs. Inger Sondergaard, from Denmark, was in
the Nutrition Department until February to observe the work of

a hospital dietitian in the United States.

I, Three members of the Nutrition Staff were able to attend the .

Annual Convention of the American Dietetic Association in
October.

J. Consultation has been given to Indian Health Service and United
Mine Workers on developing their Nutrition Program.

K. Assisted v/ith Diet Manual - Hospitalities Facilities Division

L. The Nutrition Department has assisted with pictures and story
material about the Department to be published in assisting
with the Nurse Recruitment Program.

M. Assisted Sibley Hospital with its planrj for nutrition facilities
in its new building.

N. The Nutrition Department provided surnm ;r practicing ejcperience

for four college students majoring in dietetics.

NOTE: Because of their length, charts have been omitted. They may
be consulted in the Office of the Director, Clinical Center.
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10.

Analysis of NIH Program Activities

Budget Data Sheet

12151 thru 12155
SERIAL NO.

11.

BUDGET DATA:

12.

\

13-

I

Ik.

BUDGET ACTIVITY:

RESEARCH (SERVICE) JTJ ADMINISTRATION /_/

REVIEW & APPROVAL £J TECHNICAL ASSISTANCE fj

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT
IN EITHER 1956 or 195?: IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL
ND(S).

None

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSE-

WHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH.

None
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Honors^ Awards, and Publications Sheet

15- 12151- thru 12155
SERIAL NO.

LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURING CALENDAR YEAR 1955:

The Die titian_ and^^er job - Trustee, October, 1955 - Edith A. Jones

Is ReBearch Necessary for Equipment and Layout Planning - Journal of

the American Dietetic Association, September 1955 - Edith A. Jones

LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

A. The Chief of the Nutrition Department v;as elected President, The

D.C. Dietetic Association for the year 1955 - 1956. This is an

unprecedented second term. At the same time, she was elected Dele-

gate for this group to the National Convention.

B. In October the Chief of the Nutrition Department was invited to

speak at the Anniial Meeting of theAmerican Dietetic Association

in Atlantic City. Her subject was "Dietitian-Patient-Hospital

Staff Relationship."

C. The Chief of the Nutrition Department served as chairman of the

registration of the Military Surgeon Annual Meeting held here in

Washington, D.C.

D. Six staff members participated in the Annual Tri-State Hospital

Meeting held here in Washington, D.C.

E. Staff Dietitian in Food Production is currently serving as Chairman

of the Professional Education Committee of the District of Columbia

Dietetic Association.

F. Staff dietitian in Patient Dietetic Area, Miss Gamble, is currently

serving as Chairmam of the Diet Therapy Committee of the D.C.

Dietetic Association.

G. A staff dietitian. Miss Turrentine, was asked to serve on the eval-

uation committee for the Annual Convention of the American Dietetic

Association.

H. Another staff member is currently serving on the Community Nutrition

Committee for the American Home Economics Association.
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Project Descripti'in Sheet

1. Clinical Center 2. The Pharn,acy Depfiytment
INSTITUTE OR CfTHER NIH UNIT LABQRATORZ, BRANCH OR DEPARTl^NT

Pharmacy Service

SECTION LOCATION (IF OTHER THAN BETH.) :; SERIAL iIO.

Pharmacy Service and Sterile Supply Service
PROJECT OR ACTIVITY TITLE

7. Milton W. Skolaut. Chief. Pharmacy Department
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

Joseph N, Salvino, Chief, Sterile Supply Service

8. John A. Scieliano. Ph.D.. Assistant Chief. Pharmacy Departments

OTHER SENIOR liJVESTIGATORS CE PRINCIPAL ASSISTANTS

PROJECT DESCRIPTION ,

Ob^iectives;

To supply to the clinical research teams all necessary pharmaceuticals

and sterile supplies. To provide consultation and advice on problems en-

countered' .and produce or process new developmental forms of dosages, oral

or injectable, and trays or equipment essential to the successful completion

of a study. •. •

M^t^od^ Employed ;

A coordination of pharmaceutical, .sterile supply and allied needs

under one responsibility. Establishing fast and efficient methods to

obtain new and special supplies with the Supply Management Branch. Advisory

functions of the Pharmacy Committee and the Nursing Procedure Committee

have been very helpful.

m.ior Services Rendered s

Total Number of Department Item Issues 1,327,637

Total Number of Individual Requisitions Processed

for the Department 22,116

Pharmacy Service Item Issues

Prescriptions 7,571
Other Items 1A2*24S

Total 150,511
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Number of Individual Requisitions Processed
for Other Items

, _ 9,381

Sterile Supply Service Item Issuer
Sterile 825,004

...Glean i5i2J^

Total 1,177,126

Number of IndiviAual Requisitions Processed 12,735

Number of Equipment Loans Processed 1,957

The Pharmacy Service issues can be placed in two categories, routine
and special. Certain functions are rather hard to place clearly in just
one category. Routine items in the Clinical Center are classed in this
manner only because of repetition in dispensing. A great portion of these
items would be classed as special in the ordinary hospital environment.

Special item issues include new preparations which are being made
for the first time, new dosage forms of available drugs and unusual
combinations. These preparations include injectables, tablets (coated
and plain), capsules, oral suspensions, ophthalmic medications, powders
and oral preparations. These preparations are very time consuming since
they require planning, obtaining of the materials, trial preparations,
actual preparation, packaging and testing. The need for special items
has been increased four fold from 1954. This is the area in which the
Department can offe'r the most valuable service. In this area the staff
will have to be increased as the demand for services increases.

The Sterile Supply Service has increased the processing of "Special
Handling" items. These materials have been processed apart from the routine
items since they have been specially made, modified or treated. The

surgery supplies are now prepared by personnel of our Department. Close

coordination and cooperation with the Surgery Nursing personnel results
in excellent training of our persoronel in this particular function by a

Surgery Nurse. This has resulted in excellent supplies being furnished
to the specialized Surgery Service and has released professional nurses.

The Department has accomplished or cooperated in the following
services

:

a. Furnished two hours of orientation per week to new Nursing
Department personnel

b. Cooperated with the Nutrition Department in the preparation
of liquid metabolLc formulas
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c. nevised inproved methods of operation in such areas as the

i«eturn of used hypodermic needles, measuring hypodermic

needXe^, offset printing of p*iarn«,ceuttcal containers, more

efficient paper pacKaglng for sterile supplies and more

efficient alcohol storage.

d. Oriented six Chief Pharmacists assigned to the Pharmacy

Department f»ora the United Mine Workers Association Hospitals

for a "period varying from two to six weeks.

e. Oriented three other pharmacists for a one to two week

period; these incliided two Egyptian Army officers and one

from the Jefferson Hospital, Philadelphia, Penna.

f

.

More actual pricing of materials issued to improve account-

ing methods.

g. The Pharmacy Committee and Medical Board approved the request

to require all mandatory testing of injectables for the

patient care area prior to isstiance

.

h. Instituted weekly Department staff meetings.

i. Cooperated by furnishing facilities for preparation of

supplies to the Lai)oratory of Icfectious Diseases, N.M.I,

and the N.I.D.R.

j. Staff members participated in numerous professional pharma-

ceutical meetings.

k. Provided special tours for hundreds of interested visitors

from the hospital field.

1. Completed an index of pharmaceutical locations and listings

for the Pharmacy Service.

m. Continued Pharmaceutical Manufacturers' exhibits of newer

pharmaceuticals

.

n. Performed the finishing processing on radioactive injectables.

o. Instituted sterility testing by Department personnel of

supplies prepared in ovir Department for safety.

p. Established more rigid specifications for supplies in cooper-

ation with the Supply Management Branch and are testing

several items prior to acceptance of shipment.
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q> The purchase of appliances was increased during the year due

to the increased patient load. These included eye glasses,

orthopedic shoes, braces, elastic stockings and allied items.

Problems Encountered :

The problem of training new personnel to work efficiently in

this type of environment continued, however, it is progressing
satisfactorily.

Advance planning by many patient care areas and the transmission

of such planning to the Department would be a great asset in our opera-

tion.

Significance to Clinical Research Program :

All members of the Department have strived to fulfill oior

objectives in offering the very best service by issuing supplies,

giving advice or aid, whenever possible.

Proposed Course :

As personnel become better trained the Department will offer

additional services or improve those now being performed.

Develop improved pharmaceutical and sterile supply materials.

Establish more rigid specifications for raw materials and

develop tests to assist In the procurement under these higher standards.

Recommend purchase of packaging and processing machinery to im-

prove the end products and lessen personnel needs per unit of issue.

Establish in the Pharmacy Department a Pharmaceutical Develop-

ment and Research Service in addition to the Pharmacy Service.

Continued close cooperation with all areas in the patient care

area.
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Budget Data 3heet

10 . 12130

11.

12

SERIAL NO.

13-

Ik.

BUDGET DATA:

BUDGET ACTIVITY:

RESEARCH (SERVICE) /xj ADMINISTRATION fj

REVIEW & APPROVAL £J TECHNICAL ASSISTANCE /Xj

IDENTIFY ANY COOPEEATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, C

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR

THIS PROJECT IN EITHER 1956 or 1957: IF COOPERATING UNIT IS WITH

NIH INDICATE SERIAL NO(S) (ITEM 10

)

American National Red Cross Gray Ladies Volunteers prepared and

packaged dressings and supplies

.

IF THIS PROJECT RESEMBLES, CCMPLEMENTS, OR PARALLELS RESEARCH DONE

ELSEV/HERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL

NO,(S) IF WITHIN NIH)

None
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Honors, Awards, and Pub] ications Sheet

15. 12130 • *:-•

16.

17.

SERIAL NO.

LIST PUBLICATIONS RESULTING FRCM THIS PROJECT DURING CALENDAR YEAR

1955: K

"A Simple Method for Returning Used Needles" by Milton W. Skolaut

and Joseph N. Salvino, Hospitals, Vol. 29, April, 1955-

"Some New Drugs, Past, Present and Future, by John A. Scigliano,

Bulletin, American Society of Hospital Pharmacists, Vol. 12, Nov. •

Dec, 1955-

"How Do Your Measure Needle Length?" hy Milton V/. Skolaut and

Joseph N. Salvino, Bulletin, American Society of Hospital Pharma-

cists, Vol. 12, July-August, 1955

,

Accepted for publication in the Bulletin, American Society of

Hospital Pharmacists:

"Preparation of Small Volume Injections" by John A. Scigliano

"Why Not Choose Hospital Pharmacy", by William H. Briner

LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALENDAR YEAR 1955:

Milton W. Skolaut: Vice-President of The American Society of

Hospital Pharmacists and Vice-President elect for 1956-7;

Chairman, Committee on Pharmacy Operated Central Sterile Supply

Services and Chairman, Committee on Research and Investigations

of The American Society of Hospital Pharmacists; represented

the American Society of Hospital Pharmacists at the American

Hospital Association Convention, and delivered an address on

Pharmacy as Vice President of the same organization.

John A. Scigliano: President of the Maryland Association of

Hospital Pharmacists; a member of The Committee on Minimimi

Standards of The American Society of Hospital Pharmacists;

delivered a recruiting address at Creighton University, Omaha,

Nebraska; presented addresses on "Complete Preparation on Small

Volume Injections" at Miami Beach, Fla.; Englewood, N.J.; and

Washington, D. C; also "New Drugs" tc Nursing Personnel at The

Clinical Center, N.I.H.
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Joseph K. Salvino: A roenijjer of The Committe on Pharmacy
Operated Central Sterile Sup$>ly Services of The American Society
of HoepitaX Phartnaci9ts

.

William H. Briner: Vice Pi-eeident of the Maryland Associatiotf
of Hospital Pharmacists; and deliv^rved. a recruiting -eddr««fi at
Temple University ScJiool of Riay«a^y> Riiladelphia,, Pa.
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Project Description Sheet

Clinical Center 2. Office of Department of Rehabilitation
INSTITUTE OR OTHER KIH UNIT LABORATORY, BRANCH OR DEPAR1MENT

Department of Rehabilitation k, ^___________ 5' 12127

SECTION LOCATION (IF OTHER THAN BETH. ) SERIAL NO.

Department of Rehabilitation - Physical Therapy Service, Occupational

Therapy Service, and Speech Therapy .

PROJECT OR ACTIVITY TITLE

Tillye Cornman, M. D. , Acting Chief
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

Occupational Therapy Service; Heidi Nadel, Speech Therapist

V. J. Niebuhr, Chief, Physical Therapy Service; M. B. Beach, Chief,

OTHER SENIOR INVESTIGATORS OR PRINCIPAL ASSISTANTS

PROJECT DESCRIPTION

The Department of Rehabilitation has two primary fvinctions;

1) To actively participate in a total care program.

2) To provide services assisting in research studies.

Physicians who are actively engaged in research in the Institutes

are interested in total medical care and planning. Our department has

grown because of the need realized by Institutes. All patients are referred

by the research physician, and treated within a frame -work compatible with

the research problem. Physical Therapy, occupational therapy, speech

therapy, self-care activities, kitchen and homemaking activities, prescribing

of braces and wheel chairs are available, and these services are being

requested more and more. Vocational counseling is available to a limited

extent from Department of Vocational Rehabilitation, Maryland. A serious

problem is the lack of a vocational counselor to complete our approach to

the concept of total care. Indirectly, we hope that we improve the patient's

stay here, by giving a measure of physical restoration or adjustment to

take with him when he leaves, in addition to helping to "keep him fiappy"

din-ing his stay here. It is gratifying to feel that in addition to good

medical care, a housewife can learn to manage a home or kitchen from a

wheel chair, or that a cardiac can learn energy saving ways of perfontiing

and building tolerance for suitable employment.

Details of the activities of Physical Therapy Service and Occupational

Therapy Service are attached.

Besides the staff of the Physical Therapy Service and the Occupational

Therapy Service and Speech Therapy, there are two physicians (one on official

leave), and two consultants.
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Budget Data Sheet

P 12129 (Physical Therapy Service)
10. 1212T (Department of the Chief); 12128 (Occupational Therapy Service);

11.

BUDGET DATA:

12.

BUDGET ACTIVITy:

RESEARCH (SERVICE) [TJ

REVIEW'/ & APPROVAL / f

ADMNISTRATIOW / /

TECMICAL ASSISTANCE /T7

13.

IDENTIFY mi COOPERATING WIITS OF NIH, THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR
THIS PROJECT IN EITHER I956 or 195?: IF COOPERATING UNIT IS WITHIN
NIH INDICATE SERIAL NO(S) (ITEM 10)

Not Applicable

\\,

IF THIS PROJECT RESEMBLES, COMPLEI^ENTS , OR PARALLELS RESEARCH DONE ELSE-

V/HERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO.(S) IF

WITHIN I\!IH)
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I Honors, Awards, and Publications Sheet

15. 12127, 12128, 12129
SERIAL WO.

LIST PUBLICATIONS RESULTIMG FROM THIS PROJECT DURING CALENDAR YEAR 1955:

Not Applicable

LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURIl^IG

CALENDAR YEAR 1955:

Mss Mary B. Beach lO-year Service Award

Miss Vida J. Niebuhr 10-year Service Award

Miss Helen Applebaujtn 10-year Service Award
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Project Description Sheet

Clinical Center 2. Professional Services Department
INSTITUTE OR OTHER WIH UNIT LABORATORY, BRANCH OR DEPARTr4EKT

Department of Rehabilitation
Physical Therapy Service k. 5«

SECTION LOCATION (IF OTHER THAN BETH.) SERIAL NO.

Department of Rehabilitation - Physical Therapy Service, Occupational
Therapy Service, and Speech Therapy

PROJECT OR ACTIVITY TITLE

Tillye Cornman, M. P., Acting Chief
PRINCIPAL Iir^/ESTIGATOR OR OT'HER RESPONSIBLE BEM) OF ACTIVITY

Occupational Therapy Service; Heidi Nadel, Speech Therapist
V. J. Niebuhr, Chief, Physical Therapy Service; M. B. Beach, Chief,

OTHER SENIOR INVESTIGATORS OR PRINCIPAL ASSISTANTS

PROJECT DESCRIPTION

Objectives ;

To provide prescribed treatment and functional training to patients

referred from the several Institutes; to perform tests or measurements
which aid the physician in determining patient diagnosis or prognosis, and

treatment needs; to participate in clinical projects of the several

Institutes by compiling test, measurement, treatment, or progress data and
relating it to the specific projects concerned.

Methods Employed ;

Utilization or application of prescribed treatment, tests, or

measurements which are medically recognized as procedures pertinent to

Physical Therapy. .._ ... , ...

Number and Kinds of Service Rendered ;

For purposes of this report, no attempt is made to itemize the type

of treatments or tests given during 1955*

Major Problems Encountered ;

None
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Important Proeress Achieved ;

1. Direct medical direction of the Rehabilitation Department has provided
medical liaison with Clinical Center and Institute staffs which has
greatly facilitated the functions of the Physical Therapy Service.

2. Increased service to all Institutes as evidenced by increase in patient
numbers, visits, and treatments

3. Conversion of space, designed and equipped to serve for testing and
training of patients in activities of daily living.

k. Approval of final plans for installation of therapeutic pool.

5. Training of two staff members as follows; One four-week course in
Physical Therapy and rehabilitation measures utilized in care and
treatment of the severely disabled; and, a one week Physical Therapy
Institute pertinent to supervision and adjministration of a Physical
Therapy Service.

6. Placement of three additional physical therapists on the Service staff.

Significance to the Clinical Research Program :

Patients requiring physical therapy are referred to the Service and
receive prescribed treatment and tests which may directly or indirectly be
related to clinical research projects \d.thin the Institutes. Examples of
such service are: pre- and post-operative treatment of all heart or other
thoracic surgery patients; treatment and test evaluations of patients having
rheumatoid arthritis, rheumatoid spondylitis, or scleroderma; treatment and
test evaluations of patients having cerebral palsy, muscular dystrophy, and
multiple sclerosis.

Proposed Course of Project ;

Continuation, and/or expansion of services which will meet the needs
of the several Institutes, and thereby the objectives of the project.
Installation of the therapeutic pool will enable the Service to more fu3J.y

meet patient rehabilitation needs, and provide underwater therapy to a
greater number. All other major equipment items have been procured and
are adequate for some time to come.
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Budget Data Sheet
12129 (Physical Therapy Service)

10. 12127 (Department of the Chief); 12128 (Occupational Therapy Service);

SERIAL NUMBERS

BUDGET DATA:

BUDGET ACTIVITY:
——

RESEARCH (SERVICE) [TJ ADMINISTRATION / /

REVIEW & APPROVAL / 7 TECHNICAL ASSISTANCE / X /

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT

IN EITHER 1956 or 1957 : IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL

NO(S) (item 10)

Wot Applicable

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSE-

WHERE IN THE PUBLIC HEALTH SERVICE (VJITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO.(S) IF

WITHIN NIH)

Not Applicable
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_ Honors, Awards, and Publications Sheet

15. 12127, 12128, 12129
SERIAL NUMBERS

16.

LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURING CALENDAR YEAR 1955:

Not Applicable

17.

LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

Miss Mary B. Beach lO-year Service Award
Miss Vida J. Niebuhr 10-year Service Award
Miss Helen Applebaum 10-year Service Award
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Project Description Sheet

1. Clinical Center 2. Professional Services Department
INSTITUTE OR OTHER KIH WHT LABORATORY, BRANCH OR DEPARTMENT

Department of Rehabilitation
3. Occupational Therapy Service k. 5- 12128

SECTION LOCATION (IF OTHER THAN BETH.) SERIAL NO.

Department of Rehabilitation - Physical Therapy Service, Occupational
Therapy Service, and Speech Therapy

PROJECT OR ACTIVITY TITLE

Tillye Cornman, M. P., Acting Chief
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

Occupational Therapy Service; Heidi Nadel, Speech Therapist
V. J. Niebuhr, Chief, Physical Therapy Service; M. B. Beach, Chief,
OTHER SENIOR INVESTIGATORS OR PRINCIPAL ASSISTANTS

9. PROJECT DESCRIPTION

Objectives ;

To provide prescribed treatment, functional training and testing,

pre-vocational testing in the clinics and on the wards; and to provide

recreational activities under medical supervision. These programs are
directed toward the rehabilitation of the patient, his adjustment to

hospitalization and to post-hospital living.

Methods Employed ;

Utilization of a vide variety of tools, modalities and activities,

under medical direction, to carry out treatment and recreational needs

of the patients.

Numbers and Kinds of Major Services Rendered ;

The programs of occupational therapy for patients from all Institutes

fall into six main parts; physical disability and special treatment clinic,

program for ward patients, woi-kshop, industrial therapy, sports and other

recreational activities.

Major Problems Encountered ;

The availability of only one small clinic area on 1+D until con-

struction is completed has limited our program and brought many problems

in scheduling different types and ages of patients.
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The planning for and supervision of treatment and recreational
programs covering 72 hours a week have necessitated limiting our activities
in certain areas until more personnel is available.

Important Progress Achieved :

The setting up of the Room for Activities of Daily Living in the
Physical Therapy space has provided a needed area for treatment by
occupational therapists of patients requiring such training of the upper
extremities. A program was started also in training the disabled home-
maker to carry on her activities in the kitchen and household duties.

Construction has begun on the Occupational Therapy area which^ when
completed, will allow for further development of various phases of oior

program and permit more efficient use of personnel.

With the addition of five occupational therapists and a recreational
leader to our staff and the assignment of two medical students for the

summer; various phases of our programs were enlarged. As a result we were
better able to meet the treatment needs of the patients.

Miss Mary Beach attended the Institute for Occupational Therapists
given by the American Hospital Association and the Annual Conference of
the American Occupational Therapy Association^ where she was appointed
chairman of the Conmiittee on Student Affiliations.

She has also been appointed panel member of the Board of U. S. Civil
Service Examiners of Public Health Service.

A Tri-State Meeting of the Occupational Therapy Association of

Maryland, District of Coli;mbia and Virginia was held at the Clinical Center.

Significance of Activities to the Clinical Research Program ;

This Service has cooperated with research studies of the various

Institutes, particularly with projects of NIMH and the one on Cerebral
Palsy children of mNDB.

Proposed Course of Activities During Mext Calendar Year ;

With the completion of construction of the Occupational Therapy
wing, various phases of our program will be enlarged, more patients may
be treated in the area, and with the addition of an adapted kitchen unit

emphasis will be placed on training the disabled horaemaker to carry on

her activities as part of her overall rehabilitation program.
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Budget Data Sheet
12129 (Physical Therapy Service)

10. 12127 (Department of the Chief); 12128 (Occupational Therapy Service);

11.

I

12.

I

13.

li^.

BUDGET DATA:

BUDGET ACTIVITY:

RESEARCH (SERVICE) / X / ADMINISTRATION / /

REVIEW & APPROVAL / / TECHNICAL ASSISTANCE / X /

IDENTIFY ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT

IN EITHER 1956 or 1957 : IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL

NO(S) (ITEM 10)

Not Applicable

IF THIS PROJECT RESEMBLES, CCMPLEMENTS, OR PARALLELS RESEARCH DONE ELSE-

WHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (s) IF

WITHIN NIH)

Not Applicable
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Honors, Awards, and Publications Sheet

15. 12127, 12128, 12129
SERIAL NUMBERS

16.

LIST PUBLICATIONS RESULTING FROM THIS PROJECT DURING CALENDAR YEAR 1955:

Wot Applicable

IT.
LIST HONORS AbJD AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1955:

Miss Mary B. Beach lO-year Service Award
Miss Vida J. Niebuhr lO-year Service A\>rard

Miss Helen Applebaum lO-year Service Award
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Project Description Sheet

1. Clinical Center 2. Professional Services Department
INSTITUTE OR OTHER WIH UNIT LABORATORY, BRANCH OR DEPARTf.ffiKT

3. Social Service Department h.
[

5. 12116
SECTION

"
LOCATION (IF OTHER THAI^ BETH. } SERIAL NO

6. Social Service Department ».»»___«___
PROJECT OR ACTIVITY TITLE

7. Dr. Daniel E. O'Keefe
PRINCIPAL INVESTIOaTOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

8. See attachmsate
OTHER SENIOR INVESTIGATOHSCDR PRINCIPAL ASSISTANTS

9. PROJECT DESCRIPTION

Cbjgetivea:

The "basic objectives of the Social Service program at the Clinical

Center are:

1. To provide social casework services to patients and their

families directed toTfard helping them \n.th. social or emotional

problems which might interfere with research or trealanent

goals. These services are provided in relation to the

selection, retention or planned discharge of those who

meet the medical criteria for medical research projects of

the various Institutes of Health;

2. To collaborate \iith the -various project directors and pro-

fessional staff members by providing specialized knoxTledge

of eocial, economic, ciiltural or emotional factors pertinent

to particular research problems, by identifying special

ccsnmunity resources as potential sources of patient

material or as special treatment or aftercare services, and

by cooperative planning to assist in the development of

facilities or programs needed by special patient groups;

j

3. Tq participate in collaborative research by providing data

related to the social or emotional aspects of illnesses

and to undertake research with a goal of obtaining nev:

knowledge which would facilitate the provision of improved

social services to patients.
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Methods Employed :

To meet the above-stated objectives the Social Service Department

by the use of casework methods (including casevrork interviews mth
patients and family members, preparation of social histories, case pre-
sentations, v^ard rounds, conferences \Tith professional staff and
community agencies) facilitates the selection of research patients by
preadmission surveys of prospective patients; assists in helping
patients arrange to come to the Clinical Center; obtains significant
soeial-j- economic > cultural and emotional data related to patients'

illnesses; conducts continviing research studies with these data; provides
casework services, ranging from the provision of concrete services to

intensive work with complex personality problems, for patients and
thei-^-f-amilles to assist them \rlth problems related to their illnesses
which might adversely affect their participation in research; consiilts

with other disciplines in relation to social and emotional aspects of
treatment and research programs; participates in planning for the

discharge of patients; and cooperates \rith project directors for in-

tensive follo'VTup reviews to assist in evaluating the effectiveness of

research procedures on patients after they have left the Clinical Center.

lumbers and Kinds of Major Services Rendered:

The number of social services rendered are found in the

follomng tables:

Table 1 Patients Seen by Social Service
of the Total Number Hospitalized

Table 2 Preadmission SvuJveye ,_j

Table 3 Social Services for Inpatients

Table k Folloimp Studies ^.. ;,
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TABLE 3

Social Services for Inpatients

Calendar Year, 19^3

NCI NKI NIAMD NIDR NIMH NINDB NMI TOTAL

January 562 390 263 396 11^5 261 2,017

February- 397 381 231 391 185 288 1,873 1

March i^73 i+69 235 1,051 356 2kk 2,828

April 496 i^8l 214 81+1 319 Ikk 2,1+95

May 391 kge 199 875 263 188 2,1+12

June h73 238 231 976 316 11+6 2,380

July ^Ok 25U lk3 l;058 296 11+6 2,1+03

August h70 hi^ 301 720 360 152 2,1+18

September 326 31h 336 '75k 309 112 2 211

October U52 39i^ 37U 756 3hO 168 2,1+81+

November 505 398 268 5 811+ 315 211 2.516

December 581 300 252 5 711 253 26l^ 2,366

Total 5; 630 1^,590 3;OU9 10 9,3^+3 3A57 2,321+ 28,1+03

The niomber of social services rendered is the total
number of interviews which have been held with the patient, a
member, physician, social agency or other concerned person or
stitution.

family
in-





TABLE h

Followup Studie s

Calendar Year, 195^

IICI WHI WIAMD NIMH NINDB NMI TOTAL

No. Pts. Wo. Pts. No. Pts. No. Pts. No. Pts. No. Pts.

January- 8 20 3 3 16 6 56

February 6 20 k :2 17 1 50

^larch ^ 12 5 ,7 15 1 '+7

April 7 15 11 J 13 20 73

May 9 12 12 ?.2 17 6 58

June 10 8 5 :.ii 25 2 61

July 11 15 6 10 33 3 78

August 9 8 8 12 31 3 71

September 6 7 6 9 31 6 65

October 8 lU 9 10 30 h 75

!^ovember 12 20 11 11 28 k 86

December 16 15 7 12 2U 3 77

POTALS 109 166 87 96 280 59 797
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The kinds of services have inclv.ded :

1. Providing casework to patients and their families.

2. Consulting with other disciplines in relation to

individual patients' care.

3. Contributing to overall planning for patient care,

such as, need for recreation, needs of child patients,

the management of long-hospitalized patients, etc.

^1-. Finding, coEmunicating v/ith and interpretating the

medical-social needs of patients to public and

private social and health agencies. Since this service

often discloses the lack of certain facilities it

imposes on our staff a responsibility to work
tath others in the community to encourage the deve-

lopment of these f=?,cilities or services or to foster

the expansion of existing ones.

5. Collaborating with other professional staff on

overall problems peculiar to this type of research

hospitals, such as, defining broad criteria of a

medical and social nature for improvement of

patient selection, identifying possible problems

involved in patient management by joint medical

and social planning prior to the admission of

patients to a project.

6. Operating intra and inter-disciplinary training

programs to improve social service functions

and to clarify these services to oiher staff.

These include physicians, nursing staff members.

Occupational Therapy, Physical Therapy, Gray

Ladies, etc,

7. Participating in the activities program of

professional social work organizations for

staff development purposes. (See Table 5)





T/YBlJi; 5

ACTIVITIES REPORT

Calendar Year 1955

INSTITUTE
"^V' .t \>fMi ixi'm-l-.r'-'

SOCIAL WORK ACTIVITIES

.,_ ...
,

,

1

staff Community

j

Meetings Meetings
Consul-
tation

Wo. Time* Wo

.

Time^ No. Time*

NIAMD li^5 25^ 7 20 167 209

NCI 275 i U3U 189 229

KKI

1

216 1 510 1.5 ko 151 197

NLMH DQc; 552 U 7 269 339

ma 52 73 1^1. 17

NINDB 150 238 h k 99 163

TOT.'VL 1173 2061 30 71 889 115^

INSTITUTE ACTIVITIES

Rounds
Medical
Conference

Nurse
Conference

Group
Meetings

Inter-
Discp.

Cons . to
Sosp . Staff

Wo. Time* Wo. Time* No

.

Time* No. Tiiiie* No. Time* No. Time*

lIAIvDD 131 250 66 100 27 3h 1 1 ^ 10 III+ 126

ICI 167 £87 18 IQ P;q 96 k 3 10 11 6h 7k

BI 253 i+21 52 5h 23 31 ^ 10 lU 16 Ih 11

flMH 453 251 719 1+85 150 16k 113 163 170 223 17 20

MI 96 137 23 26 6 8 k 5

IINDB 135 20^^ 103 12 •^ 22 21 6 9 3 ^ in 65

'OTAL 1235 1550 981 807 3IT rA 127 ].86 210 268 250 296

Time given in hours
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or Problems:

1. Lack of sufficient profess-'onal staff.

TABLE 6

Percent Social Service Coverage by Institute

By Months, Calendar Year, 1955

NCI WEI NIAMD WIDR NIMH NINBB NMI

January- 62 50 75 8k ^k k^

February 62 54 73 98 58 ^k

March 55 59 69 9k 65 62

April 61 59 75 98 67 35

May 51 50 76 96 67 67

June U7 kh 76 96 70 35

July kQ 1+8 81 99 72 37

August 36 h9 87 8k 75 55

September 36 53 Ih 92 Ik 58

October 53 k6 65 100 72 50

November 58 56 69 50 77 70 56

December 60 58 80 17 89 6k 70

l:
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2. Difficulty of recruiting.

The profession of social work is vraefiiLly under-
manned at this time as is true of many other professions.
High qualification standards have been maintained in the

Social Service Department, but to obtain staff members
of the quality desired it has been necessary to screen
an average of ten applicants for each vacancy. Also, in

this profession where the number of positions far exceeds
the number of personnel available, salary scales are

rising. The previous preferential position which the

salaries of this Department held three years ago is now
largely dissipated and, for the first time, desirable
applicants have rejected job offers here for more highly
paid positions of a similar degree of responsibility else-

where.

3. Diversity of work pressures.

Since staff members in this Department are

responsible dually for casework services and for partici-

pating in collaborative research, heavy demands are made

upon them. There are frequent conflicting claims on

their time when patients need extensive casework service

and when research participation requires attendance at

many meetings for research planning purposes. 5\irther,

since social workers usually have limited experience

in research, certain time allocations must be made to

provide learning experiences, i.e., all new staff members

participate in a group research project in order to be-

come familiar with basic research methodology.

k. Shortage of clerical staff and «ffice space.

A staffing ratio of one clerical employee for

three professionals was established. However, experience

has shown that this gives only minimum coverage of the

volume of work involved in the Social Service Department.

Although case recording is reviewed regularly in an

effort to economize on time and space, certain types

of recording evade this goal. In certain cases, mainly

in mental health research, hour long verbatim recordings

are required. This detailed recording plus other duties

required of the clerical staff, such as, preparing

monthly statistics, detailed correspondence involving

preadmission and discharge planning for patients residing

long distances from the Clinical Center and the heavy

volume of telephone traffic malce almost impossible demands

on the time of the clerical staff.
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The problem of lc,ck of adequate office space
is not iinique in this Department. It is a serious
problem, and growing vrorse, for staff whose work in-

volves discussing with patients and their family
members detailed personal problems where privacy and
confidentiality should be assured. V/hera two pro-
fessional staff members have to share an office, one

must absent himself when the other is interviewing,
but can usvially devote himself to other duties but
when a professional and a clerical staff member have

to use the same office, the clerical staff member
losses valuable time for the already-described heavy
work requirements when she cannot remain at her desk
while the social worker is conducting an interview.

5- Inadequacy of community facilities.

In this Department which carries a major re-

sponsibility for dealing with community social and

health agencies, many frustrations are experienced
because of the inadequacy or lack of basic or special-

ized community facilities. Examples such as the

following may be cited:

The Department of Public Welfare of

the District of Columbia can provide rent

allowance only for two months for a client

while he is hospitalized. If the research

project extends longer than this, the patient

must face the decision of losing his place

of residence if he agrees to continue in

the project. Special arrangements must be

made to reestablish his eligibility if the

rental allowance is to be continued.

Grants in some localities supply a

family of four with $6k per month allowance.

If a patient is discharged and requires a

special diet there are no resoiirces available

to provide for the diet

.

There are very limited resources available

for homebound patients

.

Convalescent homes equipped and willing to

supply terminal care are extremely few in number

and there are only a slightly larger number which

will accept public welfare recipients and give

acceptable standards of care

.
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Staff members frequently must be involved in
seeking facilities for these tj'pes of patients and
finding ways to supplement or improvise for the in-
adequacies .

6. Research consultation needs.

As staff members have become more involved in
collaborative research, the need has grown for expert
consLiltation from a person who is skilled in research
methodology and knowledgeable in the practice of social
work. While research talent abounds at the National
Institutes of Health the combination of the two areas
of knowledge needed is not available

.

7- Need for psychiatric consultation.

Because some staff members are working with
patients with serious emotional disorders and are
closely involved in the treatsient process and because
others are involved in working with patients whose
prognosis is poor and who are emotionally upset due
to this or whose families are seriously upset, the
need has grown for special psychiatric consultation
so that our staff members can be advised of their
proper roles in providing casework services in these
situations

.

8 . Patient welfare needs

.

Ae the mimber of patients hes increased; the
volume of demands has risen to supply patients with
certain necessities which are not provided by ap-
propriated funds. Patients with no personal funds
have to be provided with small allowances to piirchase

tobacco, newspapers, magazines and personal items.

Television rentals have to be provided in certain
instances when, for medical reasons, patients cannot
utilize the nursing unit set. Emergency housing and

food costs have to be supplied to patients relatives
on accasion. Policy decision has limited the use of

these funds for necessities and eliminated their use

for therapeutic reasons (in the case of certain mental
health patients )

.
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Important Progress or improvement Achieved

:

1 . Staffing

a. In this calendar year, nine new staff
members have been added to the Department

.

While this is a major achievement it is only
necessary to refer to the table showing per-
cent of coverage (Table 6) to see the volume
of unmet needs.

b. In September, a reorganization of the Depart-
ment occurred in which the Neiiropsychia,tric
Social Service Section was divided. A Mental
Health Social Service Section and a Neurology
Social Service Section were established, each
with its own Program Supervisor. The growth
of the clinical research program of NIKDB and
the diversified and extensive research program
of KIMH required this action.

2 • Recruiting

A Recruitment Cocimittee was established in order to
review all applications on file and establish a cin-rent

file of actively intereated persons. A recruiting brochure
was designed and, if approved, will be given selective
distribution

.

Staff members have collaborated in a study of

social work positions undertaken by the Civil Service^

Commission and the Veterans Administration which will
presumably lead to a new series of specifications for

social work positions under Civil Service and which v/ill

,

bring Federal social work salaries into line with those
of non-governmental agencies.

3. Diversity of work pressures.

A Research Committee was established to assist
in formulating policies related to the research aspects

of the social workers' job. Such policies should clarify

the responsibilities of the staff for casework and research.
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k. Shortage of clerical staff and office space.

Several equipment acquisitions were made to try
td-ijighten the workloads of the clerical staff. An
Edison remote dictating system was installed experi-
mentally and a central telephone answering system has
been approved for installation.

No improvement has occvirred in the space problem.

5. Community facilities.

Staff has devoted considerable time in working
with community groups^ such as^ United Community Services
of Washington and the Community Chests and Covmcils of

the metropolitan area in assisting their efforts to

improve community services . Since a large volume of

our work is with patients outside this area we have

also worked with national health and welfare agencies
and have called their attention to areas where facili-
ties have been liinited and they, in turn, advise us of

the location of special facilities which may be needed
for ovT patients

.

6. Research consultation.

During this year, Dr. William Gordon, Professor

of Research, School of Social Work, Washington University,

St. Louis, a nationally known person in social work re-

search has been appointed consultant to this Department.

7. Psychiatric consultation.

The consultation needs of the social work staff

working in the National Institute of Mental Health program
have been met since the Institute has appointed Dr. Dexter

Bullard, Director of Chestnut Lodge Sanatorium, as psy-
chiatric consultant to them.

.

Some of the consixltation needs of other staff

members have been met by use of psychiatrists from the

National Institutes of Mental Health.
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8

.

Patient welfare

.

The generosity of the employees of the National
Institutes of Health through their Recreation and Welfare
Association has been the basic support for a Patient
Welfare Fun.d. The Association contributes 'i,% of the

profits from its concessions to this Fund. As the needs
of patients have become known, other contributions have
been received from organizations and individuals.

The status of the Fund is

:

Balance carried over from 195^ $ 509-08
Contributions during 1955 3^63.81

$ 3972.09
Withdrawals during 1955 3185-27
Balance as of January 1, 1955 $ 787-62

A special grant from a Foundation has made funds

available for National Institute of Mental Health patients

for therapeutic purposes, i.e., tickets for patients to

attend sports events

.

9. Miscellaneous services. -

a. The staff has acted in a consultative

capacity to the R Se W Association in

relation to the welfare interests of this

group. During the year, an employee

counsellor was employed by the Association

to deal with problems of concern to indi-

vidual employees and a policy was established

by which a gratuity is given to the family

of any deceased employee of the National

Institutes of Health.

b. The Department has continued planning for

its responsibility in the overall Civil

Defense role of the National Institutes of

Health

.
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Significance of Activities to the CI inlcal Resea-i c- 1 Progr? ji:

1- Social v;ork has made an effective contribution to
the program through the use of social planning^
service, and study aimed at helping the patien'3 to
participate in the project in a relatively com-*C .'table

frame of mind regarding himself, his family, aid his
livelihood

.

2. The growing effectiveness of the social service program
as it relates to clinical research is attested to by
the fact that in three of the seven Institutes every
clinical investigator has made referrals to social
service and in a growing nximber of research projects
social service is expected to provide 100^ coverage
of all prospective patients

.

3. There has been a rapidly increasing demand for social
service in collaborative research from initial project
planning, thorough patient recruitment, to special data
collection and followup services.

Proposed Course of Activities During Next Calendar Year;

1. To increase staff .so that social planning, service and
study can be extended to meet the increasing demands
of the Institutes

.

2. To ^continue the development of research skills of the
social service staff throiigh in-service training to
help them beccr.s more effective in collaborative
research and tetter able to design and execute research
projects froji •hich knowledge m.zy be learned of methods
for improving social services to v'atients

.

3. To develop a ~:rcgram of services to gr-.?ups of patients
using the knovledge, skills and techniq^ies of social
group work,

h. To explore ways in which the staff can meet a growing
number of requests from clinical investigators in which
social work knowledge and skills are being sought to
provide information or techniques to be incorporated
in research projects but which involve new uses of
social workers

.
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Analysis of NIH Program Activities

Budget Data Sheet

SSPJAL WO.

11.

12.

BUDGET DATA:

BUDGET ACTIVITY:

RESEARCH (SERVICE) /x~7 ADMINISTRATION /~
/

REVIEW & APPROVAL /^/ TECHIIICAL ASSISTANCE /~7

13-

Ik.

IDEKTIFi: ANY COOPERATING UNITS OF NIH, THE PUBLIC HEALTH SERVICE, OR

OTHES ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS
PROJECT IN EITHER I956 or 1957: IF COOPERATING UNIT IS WITHIN NIH IN-

DICATE SERIAL ITO(S):

Not Applicable

.

IF THIS PROJECT RESEIfflLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSE-

WHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH:

Not Applicable
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Honors, Awards j and Publications Sheet

15. 12116

16.

SERIAL HO.

LIST PUBLICATIONS RESULTING PTIOM THIS FROOliCT DLmNG CALENDAR 2EAR 1955 =

None

LIST HONORS AWD AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAPi 1955:

None
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Project Description Sheet

1^. Clinical Center 2. Social Service Department
INSTITUTE OR OTilER KIH UNIT lABOPATOBY, BRANCH OR DEPARTMENT

2. NIHDB k. Clinical Center 5.

SECTION
"
LOCATxONTIE OTHER THAN BETHc) SERIAL NO

6. A Study of the Social Fvinctioning of Patients with Temporal Lobe Epilepsy
PROJECT OR ACTIVITY'TITLE

7. Robert J. Savard
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY

8. Laurence L. Frost, Maitland Baldvan, Mildred Blevins
OTHER SENIOR INVESTIGATORS OR PRINCIPAL ASSISTANTS

9. PROJECT DESCRIPTION

Objectives ;

To determine if there are differences in the social functioning of

patients with focal seizures stemming from the dominant temporal lobe as

contrasted to the non-dominant temporal lobe.

Methods Employed ;

An evaluation will be made of the descriptions of social behavior

given by patients and families as well as an analysis of the relationship

between worker and patient. Obsei-vations of the patients' relationships

on the nursing wnxt will also be made. These social findings will be

compared with the findings of the NINDB psychology section.

Study Material ;

Patients will be studied who have been admitted to the neurosurgex-y

service for cortical seizures where a definite diagnosis of temporal lobe

epilepsy is established. The exact nmabev, age and sex distribution will

depend on patients available on the neurosurgery service.

On the basis of some preliminary sixrveys of past patients, it seems

as if patients with lesions in the left temporal lobe display certain

basic patterns in their social functioning which differs from patients

whose lesions are outside this area. They seem to have difficulty in

relating adequately to their environment- -especially human. They have a



R.P.C. - l(Concl'd) - 2 -

December 1955

stereotyped method of relating to others which lacks in depth of feeling.
They also seem to have difficulty in integrating their desire to reach
a goal with activities necessary to reach it. Also, their goals are
quite nebulous. To put it another way--v?ishes are not translated into
will except when a relatively simple concrete goal must be reached.

Meaning to the Clinical Center:

This study will integrate well with the overall goal of the neuro-
surgery research which is concerned with brain function as it reflects
itself in brain abnormalities . It will also give much needed data to the
Social Service Department in that hopefully by determining whether or not
the social dysfunction noted is primarily -organically or socially deter-
mined so that better methods of casework help can be formulated.
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Project Description Sheet

!• National Institute of Mental Health 2. Adult Psychiatric Branch
INSTITUTE LABORATORY OR BRANCH

h. 5.
SECTION LOCATION (IF OTHER THAN BETtraSDA} SERIAL NO.

6. Family relationships in schizophrenia
PROJECT TITLE

7 Juliana Day, M.D., Stanley I. Hirsch, N.S.W., and Lyman Wynne, M.D.
PRINCIPAL INVESTIGATOR (S)

8 . Charles Savage, M.D., Nursing Personnel on Ward 3 West
OTHER INVESTIGATORS

PROJECT DESCRIPTION ;»

Objectives : (a) To develop a method for analyzing interview material and
observations of relationships within the family group.

(b) To specify and test hypotheses regarding relationships
within the families of schizophrenic patients.

Methods employed : (l) Data collection . Tape recorded psychiatric inter-

views with the patient, parents and other significant relatives and friends.

Collection of data from ward personnel concerning the interaction of parents

with staff and with patient, and observation of family interaction by a

participant observer.

(2) Analysis of Data . The data will be examined through

use of the psychoanalytic viev/point and the role theory of family inter-

relationships to better understand the part played by family relationships

in the pathogenesis of schizophrenia.

Role of the Social Worker : The particular role of the social worker in the

project is to interview one of the parents of each patient twice weekly to

obtain data on the family relationships and family interaction as given by

the family member and as it is brought out through the case work relationship.

These interviews are first centered on the family participation in the

therapy of the patient but as the relationship is developed the parents

may seek help with their own realistic and emotional problems as they

relate to the patient and for themselves.

These interviews are tape-recorded and analyzed in twice weekly consultations

with the other investigators to examine the dynamics of the individual and

family relationships.

*A fiill description of the project will be found in the NIMH annual report.
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Project Beii:cription Sheet

1- Clinical Center 2. Social Service Department
INSTITUTE •,

.
, LABORATORY, BRMCH, OR DEPARTMENT

3. Psychiatric Social Service k. 5.

LOCATION SERIAL NO.

6. Interpersonal Relationships of a Mother of Schizophrenic Identical Quadruplets
PROJECT TITLE ,

Mrs. Blanche Layfcon Ellis
PRINCIPAL INVESTIGATOR OR OTHER RESPONSIBLE HEAD OF ACTIVITY . .

PROJECT DES'CRIPTION ;

Objectives :

To describe characteristic attitudes and patterns of interaction of the

mother of a set of schizophrenic monozygotic quadruplets with l) each of the

four daughters, 2) her husband, 3) her parents, k) significant members of her

husband's family, 5) her social worker, and 6) significant others: a) in the

home community and b) in the hospital setting. Emphasis is to be placed on

tracing the development of and changes in attitudes and behavior of the

mother with the quadruplet daughters.

Methods Employed :

Casework services to the mother have been in progress since February 19'5 5

'

All interviews and telephone conversations with the mother are dictated in

process recording. Data derived from the running record will be the primary

sovirce of information for this study. In addition, there will be interviews

with significant persons in the home community.

Significance to Mental Health Research :

The role of the mother-child relationship in the etiology of schizo-

phrenia in the child continues to be an important research area. A unique

opportimity to study the development and modifications of the relationship

between a mother and her schizophrenic children is provided by the Morlok

Quadruplets, who are currently under treatment and study at NIMH. A careful

and complete description which will allow a comparison of similarities and

differences in the relationships of the mother with each of the daughters may

provide an important contribution to the understanding of the function of such

relationships in the schizophrenic process.
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Proposed Course of Project ;
. .

The collection of data in the clinical setting has been in progress
since February 1955 and will continue throughout the covirse of hospitaliza-
tion of these four girls. Interviews with significant persons in the home
community will start as soon as necessary arrangements can be made. These
interviews in the home community along with interviews with the mother by the
social worker should be the primary basis for this study and should make it

possible to answer certain questions, such as the following:

1. How does the mother perceive her relationship with each of her
four daughters and with other persons mentioned earlier?

2. How do significant others in the community perceive the mother"s
relationship with each of her foiar daughters?

3' How does the social worker characterize mother's way of relating
to her?

k. How does the social worker characterize mother's way of relating
to significant members of the medical staff and hospital staff?

Co-operating Units :

Data collected by all participants in the interdisciplinary research
on the quadruplets are made available through the files of the Research
Committee . These data will be used for this study only as a way of pointing
up possible new areas for exploration by the social worker with the mother.

Dr. Olive Westbrooke Quinn, sociologist on the Research Committee,
will participate in the collection of data-in. the home community.
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Project Description Sheet

1- Clinical Center 2. Social Service Department

3- NIEDB
'

k. Clinical Center . 5,

6. Study of Factors Associated with Sustained Family Interest in
Institutionalized Children.

7 . Shirley Helmich

SERIAL #

9. PROJECT PaSCRIPTION

Objectives :

To evaluate whether variances of child's disability, family back-
ground, reason for institutionalization bear any correlation with evidence

of sustained family interest in child.

Methods Employed :

1. Obtain information on above factors from records of District

Training School and from parents and/or other family members whenever

available

.

2. Evp.luation of family's continuing interest in child from

District Training School records showing relative visits and contacts

and from attitudes determined in interview situation.

3- Analysis of above material.

Study Material :

The 38 cases to be reviewed form a group of patients transferred

from the District Training School to NINDB for periods of two weeks in

patient studies under Dr. Anatole Dekaban's study of mental deficients.

All of patients are mental deficients of varying degrees of deficiency

and physical involvement. Ages will range at least from 5 years to
i+5 years. Length of institutionalization will range at least from

1 year to 30 years

.
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Preliminary Findings :

To date^ only 6 cases have been reviewed and no preliminary
findings can be made

.

Significance to the Clinical Center and Social Service Research :

The material derived from this study will possibly contribute
to the general knowledge of parent r^gtctions to instituionalizing a

child. Each such expansion to this knowledge seemingly has meaning
to all professional personnel working with parents in planning
institutionalization and to personnel within institutions.
Specifically I hope that this study will give clues warranting further
study so that more valid evaluations can beinHde of the existence or

lack of parents ' sustained interest

.
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Project Description Sheet

1- National Institute of Mental Health 2. Laboratory of Child Research
INSTITUTE '

" LABORATORY

3- Section on Personality & Its Deviations h.

SECTION
.
LOCATION SERIAL

6 . Concepts for Research on Anger in Interpersonal Situations
PROJECT TITLE

?. P. Kaplan, M.S.W., P. W. Goodrich, M.D. 8. T. Taylor, B.A.

PROJECT PESCRIPTION :

Objectives: To explore descriptive concepts for analysis of anger episodes

in interpersonal situations within this residential treatment center. This

study proposes to develop a theoretical model including categories to des-

cribe the various phases of an anger episode

.

Methods Employed : Approximately 100 anger episodes have been collected by

non-participant and participant observers. A preliminary analysis of these

has permitted us to develop a model for the anger sequence in interpersonal

situations

.

At the present time illustrations of approximately 30 provocative techniques

have been discovered and concepts are being explored which would be useful i:

later studying such behavior observations more rigorously.

Patient Material :

No . Average Stay (Pays)

Children Male 6 3^5

Major Findings : A paper entitled "Formulation for Interpersonal Anger" by

D. Kaplan and P. W. Goodrich has been accepted for publication by the Americ.

Journal of Orthopsychiatry. This presents a tentative theoretical model

upon which to base later research.

Significance to NIMK Research : One of the major forms which symptomotology

takes in hyperaggressive children is outbxxrsts of aggression against others.

By means of" this study an important aspect of the psychopathology of many

delinquent children may be clarified.

Proposed Course of the Project : V/ithin the coming year it is hoped that

concepts will be sxifficiently developed so that more rigorous observational

assessment of this form of aggression may be undertaken.
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Project Description Sheet

1 . National Institute of Mental Health 2 Clinical Investigations
INSTITUTE OR OTHER KIH UNIT laboratory/ BRANCH OR DEPARTMSFIT

3 Adult Psychiatry
SECTION

h. 5.

LOCATION "(OTHER TIIAN BETHESDA) SERIAL

6 , Influence of the ^jarly mother -child relationship in the later development ^f
PROJECT OR ACTIVITY TITLE

" schizophrenia.

7 Murray Bowen, McD.
PRINCIPAL IWESTIGATOR OR OTHER RESPONSIBLE fIE.AD OF ACTIVITY

Mrs. Petty V/ Pasamania, M.S

Robert Dysin^er, M.D.- Mjs. Charlotte Schwartz, M.D.; Herljert Kelman, Fh-D-x

OTHER SENIOR Il^TVESTIGATORS OR PRINCIPAL ASSISTANTS -

9 . PROJECT DESCRIPTION :

*

A detailed clinical study of a small group of severely impaired psychiatric

patients and their mothers. These people are treated in an environment

designed to bring about improvement in the patients and a decrease in the

intensity of the mother-child relationship. Detailed observational data

on these complicated relationships is being compiled.

Objective s

:

The objective is to substantiate the degree of importance of the mother in

the development of schizophrenia

Role of the Social Worker :

Social Service has participated in both the treatment and the research

aspects of the project. The case work treatment to the mothers of the

patients is a rich source of observational both for material concerning the

personalities of the mothers and their interpersonal relationships as well

as the role of social case work in attempting to enable the mother, and^

therefore the family, to function in an emotionally healthier way. Social

Service is involved, also, in the other treatment approaches which may have

implications for case work, both in the area of method and that of technique;

of case work treatment

.

-x-For a fuller description of this project, see NIMH project reports
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