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Properties and Origin of Heparin: In 1935, heparin was identified by the author as a mucopolysaccharide resembling the chondroitin sulfuric acid of cartilage. The strongest heparin samples were found to contain about 26 per cent of a uronic acid and about 23 per cent of glucosamine, these components together making up about 90 per cent of the organic skeleton of heparin. The observation was made that heparin contains ester sulfuric acid, not only one group to each disaccharide unit, as in chondroitin sulfuric acid, but three groups making up not less than 45 per cent of the weight of the free acid. 

The uronic acid in ~eparin is claimed to be glucuronic acid. Opinions still differ concerning whether heparin contains an acetyl group or not. All the other known polysaccharides containing an amino sugar are acetylated at the amino group. In heparin also there is no free NH2 group. Acetic acid, however, cannot be obtained from heparin by applying tht~ ordina.ry methods of analysis, except for a small quantity, from 10 to 15 per cent of the c.;alculated amount, which could possibly be derived from impurities in the heparin preparations. Heparin is very difficult to purify, and the accompanying polysaccharides split off acetic acid easily. It is, in fact, doubtful wheth~ ... ~ any homogeneous pure samples of heparin have ever been prepared. 

There are many details about the chemistry of heparin whkh are still uncertain. It will also be necessary to find oul whether heparin is a definite chemical compound or whether it is a mixtu.re of cii- and trisulfuric acid esters of one and the same polysaccharide having a composition s imilar to that of Karl Meyer's hyaluronic acid. All kinds of polysaccharides acquire anticoagulant properties if thoroughly esterified with sulfuric acid. 

The Mechanism of Action of Heoarin. Heparin has a high molecular weight and car ries an exceptionally strong electric charge, apparently the strongest of all the organic compounds of the animal body. The strongest preparations, which contain 13.6 per cent of sulfur in the sodium salt, consis t of no less than 45 per cent of sulfuric acid, really a peculiar product of synthesis in the living organism. The strongest compounds of a similar nature hitherto known, the nucleic acids, conta in only 25 per cent of phosphoric acid. The high content of ester sulfuric acid is the most outstanding feature in the structure of heparin. Heparin presents no known reactive prosthetic groups other than that of sulfuric acid which is a good one. All ~hemical findings therefore point in the direction that the anticoagulant activity is exerted through the electric charges of the high molecular polysaccharide. The same is the case with the physiological findings. 
Heparin has a multiple effect, acting not only on the components of the coagulation system, on the thrombin, the prothrombin, and the thrombokinase, but also on many other systems. It, neutralizes the serum complement interfering in the Wassermann reaction. It reduces the isoagglutinin titer of the serum, and it acts on different enzymes, preventing their action. In larger concentra- \ t ion (1 mg. per ml.) it also acts on the plasma proteins, strongly influencing the sedimentation rate of the red blood corpuscles . This multiplicity in action can most eas ily be explained as a physico-chemical action of the acidic 
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polysaccharide on the different protr;inf: ·~oncernect. It is also known that the 

interaction between heparin ar..d t!trombi:~ i s reversib le and very loose , it being 

r ev8r sed by addilif: an exces~> of thrombok~i1R::ie, 

It iRa mo;.t jntere:=::ting f~1 ,;r Umt tltc v.~ry few pre~Jiously known synthetic 

orgn.nic chemic::tl"' whh;h actE-d diredly as anticoagulants, such a s Liquoid 

Roche and some diazo dye:=::, v.•ere aJ1 sulfonic ester;. of high molecular com

pounds . All kinds of polysaccha:rid8::: acqu]re antkoagulant properties if thor

onghly esterified with s ulfuric: acid. Nature, in synthesizing heparin, has applied 

the same principle, and has done it in an ex~ellent way, the product being not onlx: 

higbly active but al..:;o nontoxk. Even the polysaccharide polysulfuric est er s s o 

far prepared by various authors r,ave more or le:::>s toxic properties. 

The most convincing proof for the action mechanism of heparin was ob

tained through the finding of Chargaff and Olson that protamine instantaneously 

abolishes the heparin effect in vitro and in vivo. Its· electric charge neutralizes 

the negative electric charge of heparin. 

Prot,amine sulfate, from 50 to 100 mg., can be injected intravenously in 

man in 1 percent sterile solution. The coagulation time of the blood is thereby 

instantaneously brought down to normal. 

It has recently been found by Seegers that the prothrombin cannot be ab~ 

s orbed on magne:3ium hydroxide if heparin is present. Evidently the phys ico

c]-H'!mj(:al state of i!J.e prothro::-nbjn H altered .. 

A phy;.ico-c!;nr:jr:al m~chanj;=:,rn r'j ad.i o;-1 set=Jm:-~~tr.!erefore, to be the most 

probo.ble. 

Tht~re arc: f:lct..3~ f:owt~vel', nc1: s~1 c-: .. ;,J L- ;_; ~('~lain. Thu:s Jaques found dog 

heparin to have a tv:ro ,'!.1-~d rmc-b,J: t •.:n.:._. ::l:r,.:·~~~~ :r a nti:.;n~lE;uLmt effect than the 

~~r:.r.:.H? & J~Olmt of :-·x: ht=:p,'d'l:J: ~,.; [-,torm\::. r!P:" a.n,·t Gllt:<~p hr-;parin:-: n.re mur.h weaker . 

Tbt-:y an hf:Yt-; t }}(; ,:.·;..m(. c nnt-?l.L 0f r·;:to· ~:;uJ:.·n1c ;_H;id. hL; fi_qd~nr,s have later 

bt~:-.r .. fnlJ:·J C'.onf~ _ _rm,~-j . ' 

In spite of a s tr ong ionj c d1.s.:;ociati0n: bepa:rin exerts an extremely low osmotic 

pressure in aqueon:::; :3olution. Thi.':: i:-, the S~l.DJe phenomenon whir.h E . Hammarsten 

studied in another s trongJ._1 a.~;dk ccmpo:md ofhi{lJ .. molecular weight , thethymo

nuclek acid of cell nucleL Eot.tl the::;c: L;ubstances> heparin and the thymonucleic acid, 

in aqueous solution show only a. fractior~ of tbe o0mot ie pressurf~ which the degree of 

ion17-ntion wonJd lead one to expe~L 'l'he salts oj hepa rin exert less than a tenth 

of the calculated m::motic premmre . 'Ih6 phenomenon involve:: an intereGti.ng pro

tective mechani:-;m whkh nature ha8 developed to avoid high osmotic pressure 

and the r esult ing di.spla~em~nt t)f Jluid when compounds with a high elec-

tric charge are deposited in cells . Otherwise, 1~0 nucle ic acid could be stored 



• 

4 Me~ical News Letter, Vol. 10 , No. 12 

in cell nuclei, nor any heparin in the heparin-producing cells. T he nuclei ( and the cells would be disr upted by the water entering fr om the out s ide in order to establish osmotic equilibrium on both s ides of the nuclear and cellu-lar me mbr a ne r espectively. The sodium or potassium ions bound to the high molecular negative complexes of heparin and the nucleic acids r espectively do not exer t any osmotic pressure al though they occur as ions . ~ · 

This lack of osmotic pr essure makes hepa r in ver y useful in blood analysis , because it does not cause shr inkage of the r ed blood corpuscles . It is the only ant icoagulant to be used in hematocr it determinations . A concentra ted 5-per cent solution of hepar.in can al so, without any drawbacks , be injected undiluted into the blood. 

Heparin and the Erhlich Mas t Cells. Heparin produces an extraordinarily strong degree of metachromas ia, a purple violet s taining with certain blue bas ic · dyes . At a time when the sulfur content of heparin was denied by several authors , it was poss ible to demonstrate that it gave an exceedingly strong violet metachromatic reaction with toluidine blue, a reaction which a Belgian histologist, Lison, had shown in 1935 to be' given only by high molecular esters of sul- I furic acid. The metachromas ia of cartilage is due to the chondroitin sulfuric acid. Heparin gives a 100 times stronger metachromasia than does this add, By means of this reaction, the author and associates were able to demonstrate in 1937, tog~ther with Holmgren and Wllander, that heparin is produced by the mast cells of Ehrlich. 

The mas t cells , because of their position around capillaries and the small blood vessels without a muscular coat, are able to void their granular contents into the peripheral tiss ue juices, or almost directly into the blood stream; it is cons.idered that this indicates that these cells together with the heparin may have a physiological function to fqlfill. The mast cells evidently form a hormonal system, with the cells widely distributed around the capillaries in the body. Neoplas tic and inflammatory tissues rich in capillaries are also rich in mast cells. Recently, Holmgren has shown that there is a steady and very considerable decrease of mast cells during the course of life. This reduction in number of the mast cells corresponds to the reduction of the capillaries with increasing age. ' 

A most interesting increase in the mast cell content of the tissues was observed in the victims of Hiroshima. A general bleeding tendency was observed in the survivors as a consequence of the irradiation. Histologists stated that there was a general increase of the mast cells in the tissues of the victims. A similar condition with hyperheparinemia has recently been produced by Garrott Allen in Chicago through roentgen-ray irradiation of dogs. There is also a disease with multiple petechial hemorrhages in the skin, urticaria pigmentosa, in which the pathologists long ago stated that there are abnormal local accu- \ , mulations of mast cells in the skin. (Ann. Int. Med., Sept. '47 - J. E. Jorpes) 
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Multiple Myeloma: This study (based on 85 proved cases, in 18 of which 
autopsies were made) places emphasis on the clinical and anatomic features 
that characterize multiple myeloma. The authors conceive of multiple mye
loma as a malignant disease of the skeleton primarily, which apparently origi
nates in the myeloid formative tissue proper. Anatomically, practically 
every bone may become involved ultimately in a given case. The skeletal 
progress of the disease may be steady and rapid, sometimes from the begin
ning, and sometimes after a static period. In some cases, also, before the dis
ease becomes spread over the skeleton it may flourish in one bone (as a so
called solitary myeloma) for months or even years. Though at autopsy the 
skeleton may be found riddled through with foci of myeloma, it is only infre
quently that gross foci are found in the viscera and other extraskeletal tissue. 
Nevertheless, even in the absence of gross infiltrations, microscopic exami
nation sometimes reveals varying numbers of myeloma cells within the spleen, 
the liver or lymph nodes, and occasionally in other organs as well. Also, in 
some cases, myeloma cells may invade the blood stream. Ordinarily, 1,1nder 
these circumstances, relatively few myeloma cells are found in the blood 
smears, but in an occasional case they may be so numerous as to create a 
leukemic_ blood picture (so-called plasma cell leukemia). 

I . 

Although there are these points of resemblance to other neoplasms of 
hematic ·origin, it should be emphasized that multiple myeloma presents a 
characteristic clinicoanatomic picture, centered around the skeletal manifes
tations of the disease and their sequelae, and that with rare exceptions this 
picture is readily distinguishable from that presented by any of the other neo
plasms of hemopoietic derivation. In this connection the authors s tress the 
diagnostic s ignificance of hypercalcemia, hyperglobulinemia (and its associated 
hematologic manifestations ) and Bence Jones proteinuria, the not infrequent 
presence of atypical amyloidos·is in association with myeloma, and the well 
known renal changes which are of almost pathognomonic -distinctiveness. The 
latter result commonly tp. fairly heavy albuminuria and often in renal insuffi
ciency of a peculiar type. In regard to amyloidos is it was indicated that multi
ple myeloma i s so often the basis for atypical amylOid deposits that the possi
bility of myeloma should be inves tigated in every case of idiopathic amyloidosis, 
even though the bones present no evidence of tumor either roentgenographically 
or on gross inspection at autopsy. 

The tumor tissue in multiple myeloma tends characteristically to be com
posed of large aggregates of more or less compacted cells without any discerni
ble intercellular material and without conspicuous supporting stroma. It has 
been recognized and must be emphasized that the cytologic picture is not the 
same in all specimens of multiple myeloma. Roughly, however, the tumors can 
be fitted into two general cytologic groups. In one, the tumor cells are quite 
uniform and predominantly small and have a superficial r esemblance to plasma 
cells. It is to the myeloma showing this cytologic appearance that the name 
"plasma cell myeloma" or '~plasmacytoma" is commonly applied. In the other 
group of myelomas the cytologic picture tends to be dominated by cells larger 
than those resembling plasma cells, but may oe a rather variegated one. The 
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dominant cell shows fairly abundant cytoplasm and has a large, round, oval or ( 
even reniform, pale stippled nucleus. In any particular tumor s ite examined, 
one may also find s ome of the smaller cells resembling plasma cells, or on 
the other hand, find cells which are much larger than the dominant cells and 
frequently show nuclear aty-pism. · Specifically, such atypical cells may present 
large and hyperchromatic nuclei, giant nucle i of bizarre shape, or two or more 
nuclei. 

The authors are inclined to doubt whether there is any essential differ
ence, except that of maturity, between the large and the small tumor cells . 
They consider that multiple myeloma is distinctive as a single and basically 
uniform disease complex and that it should not be subclassified, on the bas is 
of cell type, into plasma cell, myeloid, erythroid, and lymphoid myeloma . The 
authors are inclined to hold with Wallgren and others that. this neoplasm con
sists of distinctive tumor cells w~ich are probably of myeloid formative or 
hematic origin (though not clearly resembling any normal marrow ce~ls or 
their immediate precursors) and are best designated as myeloma cells. 

Correlation of the cytologic aspects of the myelomas in the authors' ma
terial with the pertinent biochemical data s trongly suggests that it is the large 
cell myelomas particularly which are characterized by hyperglobulinemia and, 
rather often, by Bence Jones proteinuria. 

On the clinical side, in this series of cases of multiple myeloma, it was 
found that the great majority of the patients were between 40 and 60 years of 
age, though some were in their 30's , and one was only 13 when the first mani
festations of the disease appeared. The data indicate that multiple myeloma 
may be slightly more prevalent in males than in females but do not support the 
often repeated s tatement that the condition is at least twice as frequent in males. 
In regar d to the roentgenographic findings , the authors have found that th~ pic
ture conventionally held to distinguish multiple myeloma - that of many bones, 
including the calvC¥rium, riddled by clearcut punched-out osteolytic defects -
represents the exception rather than the rule and applies only to certain cn.ses 
in which the disease is far advanced. Indeed, very often on~ observes merely 
some vaguely defined r arefactions in a number of the bones or a single exuber:-tnt 
tumor focus in some one bone (commonly a femur or a humerus, but sometimf!S 
a vertebral body, a rib or a clavicle, an innominate bone, a bone of the calvari
um or some other bone) without obvious involvement of the skeleton generally. 
Sometimes (when myelomatous infiltration of the marrow is dijfuse) skel etal 
changes may not be apparent at all roentgenographically, · or the replacement of 
the marrow by tumor may be reflected merely by s ome osteoporosis. As for 
the calvarium, this not infrequently fails to show numerous punched-out rare 
factions , even when roentgenograms show clearcut and widespread involvement 
of the r est of the skeleton. In such equivocal or initially obscure cases one 
must utilize fully all the available diagnosti~ cues to arrive at a combination 
of significant findings constituting probable or conclusive evidence of. the pres- l 
ence o~ multiple myeloma. Marrow obtained by s ternal puncture is often of 
great value in es tablishing the diagnos is . 
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:·'d2vlytic lesion.~· and with norn:ally functioning kidneys. In such patients 05 
h:1d ~ ".::en ~:o treatt~d) l:e clain ted to hG.ve observed a favora ble influence on ex
'.1"Y~ i :.!.•~ !l'lJ' bC'~" ! p·1. ir~ , bt<t ~~t::tt <>d that the lesions persist and that treatment at bes t 
o.r.ly checkn t} :.l'~ d1:----:ea~~e tempor.~rily and does not cure it. Snapper pointed tc the 
f'.r.:;JI'"tY.' '.!.~~::~: o~ ~r~~'1tlle:s '..vithL'1 the cytoplasm of the myeloma cells as an indica
ti.,~ .: ' '~~-: · ~~J'':'·~i::!'i ·.' a.cri8n ~f "stilbamidine') on these cells. The drug, however, 
}':..:.: ·:~ :-·f ~-- i .. !-"'"~; , r~ffe:~ts, i~Cl1Jding injury of the trigeminal nerve in sonte cases, 
'NLi(.·L i~ : "~:·.n:J~·~ t t~.j ln the :'l:=:velopm8nt , following 8. delay, of fac ial anesthes ia, 
:;.;-_i \t !::'.;em:: tJ..._~, t ~efore empi.oying ~he drugs in ques tion for their palliat ive ef
£e~·: t, '. lr:~ -.vodd 'be well <l.d'Fi.~;ed to t ry :r·oentgen therapy fir s t in order to achieve 
the ~a~·le re~:ult . 

. '\ ~ :i.d.::: ft·om tr·eatment of fr:1ctm·fi~:,especially thos e. of long bones , surgical 
lnlervention has a place in ~:he relief of transverse myelitis resulting from 

_ __.... .. --- r 
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extradural compression; this may be accomplished by laminectomy. Jacox and 
Kahn and Batts have shown that this procedure, if followed by roentgen therapy, 
may permit complete recovery of function and even su:r:vival thereafter for a 
number of years. They emphasized that laminectomy should always be done be
fore roentgen therapy is given, in order to prevent further damage being done 
to the cord by swelling subsequent to irradiation. Also, the question of ablation 
of a limb for myeloma sometimes arises, but only in connection with the com
paratively rare, ostensibly solitary myeloma of a long bone . . In cases of this 
type, as noted, one can never be certain that tumor is not present in other bones 
in spite of their negative roentgenographic appearance. It is pertinent, however, 
to cite the remarkable case reported by Stewart and Taylor: The patient was 
alive and well eight years after forequarter amputation for a huge myeloma 
which had largely destroyed the upper third of the shaft of a humerus and was 
freely invading the muscles of the upper arm. <Arch. Path., Sept. '47 - L. 
Lichtenstein and H. L. Jaffe) 

* * * * * * 
Effects of DDT Mosquito Larviciding on Wildlife: The U. S. Public Health 

Service has investigated the effects from the routine use of DDT as a mosquito 
larvicide on wildlife at the Carter Memorial Laboratory. The purpose of the 
studies was t~ determine the dosage and the manner or physical state in which 
DDT could be routinely used as an anophelibe larvicide without being :::>ignifi .. 
cantly harmful to other organisms of economic or recreational value. Sever al 
types of dusters were used for DDT dust applications and air-pressure hand 
sprayers for the emulsions and solutiQns. 

Effect on Fish: Applications of tight emulsions and solutions at the rate 
of 0.4 pound DDT per acre, or more, were detrimental to fish in shallow water. 
Single applications of dusts and solutions at the rate of 0.1, 0.05, or 0.025 pound 
DDT per acre caused no observed fish mortality. Routine treatments, however, 
a:t 0.1 pound per acre caused fish mortality between the third and tenth treat
ments, and the fish population was significantly reduced by a series of from 11 
to 18 treatments in the ponds studied. It was indicated that routine treatments 
should not exceed 0. 05 pound DDT. per acre for small or shallow bodies of water. 
Routine application at this rate caused mortality to fish in shallow ponds in which 
the entire area was treated. It is believed that mortality will not be significant 
in larger, deeper waters in which only the margins are treated. In areas rou
tinely treated with 0.025 pound DDT per acre no fish mortality was observed. 

Effects on Surface Organisms Important as Fish Food. Several different 
formulae, methods of application, and concentrations of DDT were used in con
nection with experiments on more than 20 ponds. The methods used for deter
mining the effects of routine treatment included quantitative sampling of the 
surface forms and counts of dead organisms on the water surface 24 and 48 
hours after treatment. 

Gross observations indicated that little apparent·damage to surface organ
isms resulted from application of DDT as a dust. The seasonal trend of the 
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population of surface organisms was somewhat affected by routine treatments 

with dust at the rate of 0.1 pound of DDT per acre, but the changes .were not as 

great as those caused by treat'rnents with solutions of DDT in fuel oil. 

DDT-fuel-oil solutions applied at concentrations as low as 0.025 pound. of 

DDT per acre killed the large surface insects such as diving beetles <Dytisidae), 

whirligig beetles (Gyrinidae), water scavenger beetles <Hydrophilidae), and water 

boatmen (Corixidae). However, mortality resulting from applications of 0.05 or 

0.025 pound per acre were proportionately much less than when applications of 

0.1 pound per acre were used. Single treatments produce few significant changes. 

A comparison of the populations of surface organisms in the treated and check 

ponds indicated that seasonal effects of routine DDT treatments were quite 

marked. There was an increase in the number of hermaphrodite worms (Oligo

chaeta), nematodes <Nematoda), and copepods <Copepoda), and a d8crease in 

midges <Chironomidae), true bugs <Hemiptera), beetles <Coleoptera), and May 

flie s (Ephemerida). The number of insects as a group decreased in' the 

treated ponds with the largest decrease occurring among the midges. 

It would appear that the available supply of fish food is somewhat reduced 

by applications of DDT-fuel-oil solutions . Tlle forms that increase in numbers 

are much smaller than those that are reduced in number by DDT and in general 

they are not as readily taken by fish. Reduct ions have not been sufficient to ef

fect breeding stock, and since treatment is carried out in localized areas, the 

resulting restriction of food supply is probably not sufficient to limit seriously 

the over-all fish population. 

Effects on the Plankton. Plankton is the chief food source for several specie:: 

of adult fish and for most young fish. In order to determine the effect of DDT 

dispersal on planktop, ponds were selected on the basis of total population, physi

cal and ecological s imilarity, and availability of control areas. DDT was applied 

as a dust , or as a s olution in fuel oil. The co:Q.centrations ranged from 0.2 pound 

to 0.05 pound per acre of water surface. Weekly treatments were made over 

periods of from 6 to 18 weeks . Samples cf plankton were taken prior to and 48 

hours after treatment. 

The studies indicated that the detrimental influence of DDT (as used for the 

control of malaria vectors) is so slight, in comparison with the larger variations 

due to climatic and other ecological factors, as to be relatively unimportant in 

upsetting the biological balance. 

. No specific groups of plankton were drastically killed by DDT treatments 

during the course of the experiments. A few groups showed a s light reduction 

in number in the treated ponds over the control, but in no instance were they re

duced to any marked degree. 

It appears that the use of DDT as a mosquito larvicide will be restricted 

.more by its potential dangers to the fish and the higher forms of life directly 

than by any harmful effects on the plankton. 
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Effects· on Birds, Airplane applications of DDT were made at' weekly inter-
vals over a period of 17 weeks on areas of the Savannah River Refuge, South Carolina. A 20-percent solution of DDT in a highly methylated naphthalene was applied at the rate of 0.1 pound per acre per treatment. No s ignificant difference was noted in the numbers of pairs of breeding birds on the sprayed and unsprayec 
islands and dykes . 

F rom 15 March to 7 Augus t the numbers of s inging males heard from week 
to we.ek increased in both sprayed and unspr ayed ar eas at the beginning of the 
nesting season , mildly fluctuated during the season, then dropped off a t the end 
of the season. It was indicated that DDT had no har mful effects by the absence of a sudden drop or_ a general decline in the population of the spr ayed a rea . Appar ently DDT had no measurable effect on the population from week to week as 
the fluctuations of birds on both sprayed and unsprayed areas were similar . 

. 
Effects on Mammals . There was no effect detected on the population of the cotton r at or house mouse in the sprayed area. Calculated on a weekly basis , the fluctua tions in the numbers of cottontail rabbHs, cotton rats, and raccoons 

on spr ayed and unsprayed areas from 13 May to 30 August roughly paralleled 
one another, indica ting that DDT had no effect on the mammals of 'the spr ayed 
area. (Pub. Healt~ Reps ., 11 April '47, Part I - C. M. Tarzwell; 29 Aug. '47 , 
Part II - 'A. B. Erickson; Part III - E. L. Bishop) 

NOTE - CNO letter Op - 55R- 6- JLII:jk, Seria l 47PG5R, 18 November 1946, "Lar ge Scale Disper sal of Insecticides , Justification for" sets forth certa in limitations 
in the use of DDT by the Naval Service and outlines the information required 
from all cont inental stations befor e r equests for app:r-oval of its use can be con
sidered. It limits the rate of application to a maximum of 0 . 3 pound DDT per 
acre. It is well known that malaria mosquito control by lar vkiding can be car
ried out effectively with dosages of from 0 .025 to 0.1 pound per acre under optimum conditions . However, water areas , cover ed with a canopy of dense vegetation, debris , or ~iological films that r etard the spreading of t:Qe oil may r equire heavier dosages. As a rule, s omewhat higher dosages (from 0.2 to 0.3 pounds 
per acre) are required to control culicine ]Rrvae effectively. In all cases the 
minimum amount necessary for control s hould be used. 

Circular 11 of the F is h and Wildlife Service, U. S. Department of the Interior, 
1946, gives the following r ecommendations for minimizing danger to wildlife: 

Use DDT for the control of an insect pest only after weighing the value of 
such control against the harm that will be done to beneficial forms of life. 
Wherever more than a s mall area 'is involved, consult county agricultural agents, State or Federal entomologists, wildlife and fishery biologists, and United States Public Health Service officials. · 

Use one:..fifth pound or less of DDT per acre in an oil solution to avoid damage to fishes, crabs, or crayfishes; use less than 2 pounds per acr e to avoid 
damage to birds, amphibians , and mammals in forest ar eas. Because of its greater effectiveness, use smaller quantities of DDT in emulsions. 

~ 
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Use DDT only where it i s needed. Wher ever it is applied by airplane , pro

vide careful plane-to-ground contr ol to insure even coverage and to prevent 

local overdosage. - -

In forest-pest control, wherever feasible, leave s trips untreated at the 

first application to serve as undistributed sanctuaries for wildlife, t reating 

these strips at a later time or in succeeding seasons if necessary. In the con

trol of early-appearing insect pests, apply DDT, if possible, just before the 

emergence of leaves and the main spring migration of birds ; for late- appearing 

pests, ·delay applications, whenever practicable, past the nesting period of birds. 

Adjust cr op- applications and mosquito- control applications-so far as possible ,~ 

to avoid the nesting period. 

Because of the sensitivity of fishes and crabs to DDT, avoid as far as possi· 

ble direct application to streams, lakes, and coastal bays. 

Wherever DDT is used, make car eful pre- and post-application observation~ 

on mammals, birds, fishes, and other wildlife (Preventive Medicine Div., 

BuMed) 

* * * * * * 

Tobacco and Gingivitis: The s ignificance of tobacco in the development of 

ulceromembranous gingivitis and in the formation of calculus was investigated 

in a statis tical study by J. J. Pindborg and reported in the Journal of Dental Re

sear ch for Jupe 1947. One thousand four hundred and thirty- three Marines be

tween the ages of 16 and 28 were subjected to dental examinations and at the 

same time were questioned about their daily consumption of tobacco in the form 

of cigarettes , cigars , and pipe tobacco. From the results of the dental exami

nations, the condition of the gingivae were classified into the following three 

groups: (1) normal, (2) chronic s imple marginal gingivitis , and (3) ulcero

membranous gingivitis. Also, according to their answers on the smoking of 

tobacco, the Marines were divided into the following three groups: (1) no 

consumption of tobacco, (2) consumption of tobacco less than 10 Gm. per day, 

and (3) consumption of tobacco .10 Gm. or more per day. All these data were 

tabulated and analyzed with the following conclusions drawn: 

Seemingly, the incidence of chronic s imple marginal gingivitis is not affec

ted by tobacco smoking, whereas the incidence of ulceromembranous gingivitis 

is markedly different in nonsmokers and smokers . Although 1.5 per cent of the 

nonsmokers had ulceromembr anous gingivitis , 10.7 per cent of the Marines 

smoking more than 10 Gm. of tobacco a day had this disease. Moreover, the 

number of Marines with normal gingivae declines fr om 33 per cent in nonsmokei 

to 22.5 per cent in the heavy smokers. 

Further, with a greater amount of tobacco smoked, ther e seems to be an 

increased possibility of developing calculus . Although 39.7 per cent of the non

smokers are without calculus , only 17.5 per cent of the persons smoking ~ore 
than 10 Gm. of tobacco a day are calculus-free. 
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·on the basis of t~e results, nothing was inferred concerning the manner of action of the tobacco. It was assumed, however, that since tobacco-smoking 
may play a role in the development of ulceromembranous gingivitis, s moking 
should be forbidden during treatment for this cpndition. (Nav. Dental School, Bethesda, Md.) -

* * * * * * 
The Use of Tetraethylammonium Chloride in the Treatment of Exoeri

~:ntal Acute Arterial Insufficiency: In the treatment of acute arterial injuries 
of the major vessels, attention is immediately directed toward two objectives: 
{1) controlling hemorrhage and (2) overcoming the resultant acute arterial in
sufficiency to the tissues· normally supplied by the artery and its branches. 

The circulation is normally r e-established by means of collateral circulation·, in which pre-existing channels undergo dilatation. This restoration of 
blood flow may or may not be adequate, depending upon the vessel involved and 
the level of interruption. The arterial insufficiency may be manifest by cool
ness , trophic changes , decreased functional tolerance, ulceration, and gangrene. Therapy, in most instances, must be directed toward augmentation of the sec
ondary, or collateral, circulation. 

Numerous authors have pointed out that inadequacy of the collateral circulation, notwithstanding injury to these vessels , i s frequently due to an element 
of vasospasm, which acts to diminish the caliber of these vessels. This active 
vasomotor tone is the direct res ult of an outflow of vasopressor impulses from 
an intact sympathetic nervous system. The normal tone maintained in health is further increased by reflex s pasm resulting from the proximate arterial injury. It has been demonstrated clinically and experimentally that interruption of this 
sympathetic outflow by various methods results in an increased blood flow 
through collateral channels , as evidenced by a rise in skin and deep temperatures , decreased venous filling. time, increased oscillometric readings, and the prevention of tiss ue death. 

• Leriche and Stricker and Orban in a series of experiments proved conclu-
s ively the value of sympathectomy in the prevention of massive gangrene and 
death following extensive arterial resections in animals. They found that fol
lowing r esection of the terminal aorta and its branches in the dog, more than 
four fifths of their animals died in from 24 hours to 4 days with paralyzed, cold, cyanotic, and edematous hind limbs . If, however, bilateral lumbar sympathec
tomy was performed just prior to the arterial resection, the animals showed 
little ill effects. Within 24 hours they could stand and walk, with warm hind limbs and little evidence of circulatory insufficiency. At the end of a week, 
they were as active as normal animals. 

The following series of experiments was undertaken to determine the efficacy of chemical sympathetic blockage in experimental acute arterial injuries. No attempt has been made to compare results of treatment with the tetraethylammonium ion with other methods of sympathetic interruption. 

\ 
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Because the result of aortic ligation alone varies as it concerns survival 
of the animal or gangrene of the posterior extremities, and because several 
authors have reported varying percentages of deaths following excision of the 
trifurcation of the aorta, in this series a more extensive resection was carried 
out. The operation was extended to include the deep circumflex iliac vessels 
which constitute one of the major collateral channels following aortic ligation. 
If these vessels had their origin above the inferior mesenteric artery, t!J,ey 
were ligated and divided at that point. In this manner, the arterial supply to 
the extremities was reduced to a critical level. · 

A group of 30 adult mongrel dogs, weighing from 9 to 15 kilograms, was 
selected. Identical operative procedures were carried out on all animals in 
the group under surgical anesthesia obtained by the intravenous administration 
of sodium pentobarbital. 

In the experimental group, administration of tetraethylammonium chloride 
was begun immediately after excision of the arteries. It was given intramus
cularly as a sterile 10-percent solution in the proportion of 25 mg. per kilo
gram body weight every 8 hours for 3 days. 

All the animals were allowed food, water as desired, and offered exercis,e 
at least once daily, as tolerated. 

In the control group of 10 dogs, 9 ofthe animals died within from 24 hobs to 7 
days. The majority of deaths were within a 4-day period. Autopsy revealed in each 

. instance that death was not due to hemorrhage from the ligated arteries or to 
peritoneal infection. Prior to their death, these animals exhibited the same 
findings as reported by Leriche: hindlimb paralysis, coldness, cyanosis, and 
varying degrees of swelling. 

In the group of 20 animals treated with tetraethylammonium chloride, 14 
of the animals survived. These animals regained excellent functional · activity 
within from 2 to 6 days. Of the remaining 6 dogs which died, 3 deaths were the 
result of infection of a posterior extremity. One of the remaining animals died 
within 12 hours of operation, and the other from an undetermined cause on the 
tenth postoperative day. 

' Arteriograms were performed immediately following ligation and excision 
of the aorta in control animals. In such instances there was little filling of the 
collateral channels by the contrast media. In the animals which survived, fol
lowing tetraethylammonium chloride therapy, a graded increase in filling of 
the vessels could be roentgenologically demonstrated. 

The results obtained from chemical blockage of autonomic ganglia are 
thought to be due to a removal of vasomotor constriction of collateral vessels, 
thus permitting their dilatation. In these experiments the immediate time in
tf3rval following arterial resection, referred to by Leriche as "the critical 
period," appears to be the optimum time for removal of vasomotor constrictor 
impulses. On~e an increased collateral circulation is established, it is able 



14 Medical News Letter, Vol. 10, No. 12 

to maintain itself, and it probably undergoes graded increases over later in
tervals , as evidenced by the increased tolerance daily for exercise. 

In view of these experimental results, it is suggested that tetraethylam
monium chloride may become a valuable adjunct in the c;linical treatment of 
acute arterial. injuries involving major vesselq. (Surgery, Nov. '47 - F. W. 
Cooper et al.) 

* * * * * * 

Naturally Occurring Histoplasmosis in Rodents:: During the course of an 
intensive study of histoplasmosis in a rural county in Virginia where four hu
man cases and three canine cases of histoplasmosis have been reported (see 
Vol. 9, No. 10, the 9 May 1947 issue of this News Letter), a search was made 
for 'an animal reservoir of histoplasmosis. From November 1945 through. 
August 1947, 1,620 animals, mostly small rodents , were collected. 

. Histoplasma capsulatum was isolated from 1 house mouse (Mus musculus), 
as previously reported, and from 10 rats CEattus norvegicus). The mouse was 
trapped at a farmhouse where one of the dogs with histoplasmosis had lived. 
The rats were trapped at 3 farms where there was no previously known history 
of histoplasmosis. The mouse was caught in November and the 10 rats in June, 
July, August, and September. The strains of H. caps ulatum isolated were simi
lar and they were entirely typical of strains isolated from human cases. 

This is the first reported instance in which H. capsulatum has been isolated 
in culture from naturally infected wild mice and rats; it was previously isolated 
from man and dogs only. This extension of the host range of histoplasmosis may 
be an important s tep in explaining its worldwide distribution and its sporadic ap
pearance in a fatal form in man. (Pub. Health Reps., 14 Nov. '47 - C. W. 
Emmons ) 

* * * * * * 

Vitamin K for the Relief of Chilblains: Chilblains consist of a reaction to 
cold in susceptible persons. The predisposing factors in S\].Ch people ar e as
sumed to be defective peripheral circulation, with increased permeability of the 
vessel walls and diminished C<?agulability of the blood. Because the same ab
normalities are present in persons with avitaminos is K and are corrected by 
the administration of the vitamin, it seemed logical to treat chilblains with 
vitamin K. · 

Stewart and Rourke showed that hypoprothrombinemia results from lack of 
vitamin K and that the prothrombin level in s uch cases could be restored to nor
mal by_ the v itamin. Scarborough and Macfarlane pointed out that hypdprothrom
bin~mia gave rise to a delayed coagulation time, and concluded that a capillary 
defect might also be present in that condition. A somewhat s imilar condition oc
curs in the allergic manifestation known as urticaria. Black studird the 

' 
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prothrombin level in a number of cases of chronic urticaria and found it dimin
ished in 65 per cent. He also found that the condition could be relieved py vita- _ 
min-K therapy, the most marked improvement, in fact, occurring in tho::?e .cases __ . 
with lowered prothr.'ombin level. 

On these cons-iderations is based the treatment in a small series of cases. Un
fortunately, it was not possible to estimate the prothrombin times in these cases, 
and the results are based on clinical observations alone, The prolonged spell of 
severe weather last winter afforded a linique opportunity for assessing fhe ._effi
cacy of the treatment. A commercial preparation of acetomenaphtnone, synthe-
tic vitamin K, was used throughout. - .. 

Eight patients with chilblains, ranging from the mildest manifestation to 
severe and ulcerated forms, were treated. In 4 there was complete alleviation 
of symptoms and signs, the response in one being exceptionally good. I,n the 
other 4 there was an improvement. Because two of these patients defaulted 1::re--. _ 
fore treatment was completed, the final result was not known. In the remaining 
two there was improvement, especially of the actual chilblains·, although the 
perniotic condition of the digits remained; .and in one there was a recrudescence 
of symptoms in spite of conlinued treatment. ' 

In this small series of cases the administration of vitamin K would definite
ly seem to have exerted a favorable influence on chilblains. The dosage appears 
to vary from individual to individual, and is nol relaled Lo lhe severity of the 
condition. On an average, a dose of 20 mg. tW'ice daily was found most generally 
useful. Again, in some cases a short course of treatment was sufficient to give 
protection for a long period, whereas in others it vias necessary to continue the 
dosage to prevent recurrence of the lesions. 

As re-gards the mode of administration, it was considered that intramuscu
lar injections were superior to the bral route. They were·, however, accompanie(i 
by considerable pain and had to be abandoned s ince the patients objected to this 
for the possible cure of their relatively minor ailment. 

In 1941, Howell suggested that prothrombin and fibrinogen might be con
stantly formed and consumed in the blood, the result being the formation of 
fibrin, which in some way might provide nourishment or protection for the cells 
of the capillary walls. It was on this assumption that the work on urticaria was 
done. 

It is suggested that in chilblains there might be a similar impairment of 
this mechanism, with resultant damage to the capillary walls, the cause in this 
case being cold rather than allergic stimulus. The individual susceptibility 
might be explained by a mild hypovitaminosis-K in certain individuals. E:ark 
and Lozner showed that this hypovitaminosis could, in fact, occur in adults owing 
to causes other than liver disease. -In any case it would seem worth while giving 
vitamin K a f\l-I'ther trial in chilblains. <Brit. M. J., 1 Nov. '47 -D.P. Wheatley) 

* * * * * * 
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Streptomycin in the Treatment of Meningitis: Meningitis due to Mycobac
terium tuberculosis or to Gram-negative .bacilli is not of particularly frequent 
occurrence but nevertheless is of great importance because of a high mortality 
a.nd a failure to respond to the various types of therapy, including sulfonamides 
and penicillin, which have given favorable results in the coccal infections. 

Meningitis Due to Hemophilus Influe~ae. This condition>which is of the 
most frequent occurrence of those cases caused by Gram-negative bacilli,oc
curs largely in infants and small children, particularly during the first two . 

• years of life. Strains of H. influenzae are of two main varieties: one a smooth, 
encapsulated and presumably virulent form,and the other a rough nonencapsu
lated and avirulent form. The rough or so-called "respiratory" strains are oc
casionally implicated as the cause of meningitis, but they are found usually as 
normal saprophytic inhabitants of the upper respiratory tract of man. The 
smooth, encapsulated variety, on the other hand, is found mostly in cases of 
meningitis. In addition to its presence in meningitis, it may be found in 
the respiratory tract usually in conjunction with acute respiratory infecti.ons. 
During respiratory infections the rough form may undergo transformation to 
the smooth variety. There are s ix known serological types among the smooth 
strains of H. influenzae. The type b strains account for over 90 per cent of 
cases of influenza! meningitis. 

The predominance of the disease during the first two years of life may be 
related to the low bactericidal action of infants' blood against H. influenzae, 
type b. The history common to these patients is that of an upper respiratory 
infection followed by the onset of meningitis. It is assumed that in most cases 
the organisms reach the meninges by the blood stream following invas ion through 
the respiratory tract. Although H. influenzae meningitis is usually a "primary" 
disease of the meninges , cases of infection may certainly occur by extens ion 
from foci of infection in the nasal accessory sinuses and ears or may follow 
fractures involving these areas. 

The use of combined s ulfonamide and type specific rabbit antiserum in the 
treatment of meningitis due to H. influenzae, type b, has resulted in a mar ked 
lowering of the over-all mortality rate, from nearly 100 per cent to as low as 
7 per cent. The latter figure, however, is based on the results obtained in one 
series of 28 cases, and other author s have reported higher mortality rates up 
to 50 per cent with this therapeutic regime. Among the drawbacks to serum 
therapy in this disease are: (1) type b antiserum, the only typ~ available, 
is ineffective if the causative organism is not of this type; (2) the incidence of 

lserum reactions is high, occurring in 12 of one group of 27 patients, with two 
instances of severe anaphylactic reaction in that s mall series; and (3) the cos t 
i s high, and the antiserum is not generally available. 

Penicillin has usually been considered ineffective against H. influenzae and 
it ,was first used as an a id in the isolation of that organism. It has, therefore, 
not been given an adequate therapeutic trial in cases of meningitis due to this 
organism. A number of s trains of H. influenzae isolated from cases of human 
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infection have be on tested for SC!JSitivHy to penicUl in and the majority of smootl 
strains were found to be completely inhjbited by 1.5 units per ml. or less. Roug 
strains, howeve1· ~ usually required frorn ;~, 5 to 5.0 units of penicillin per ml. fol 
complete inhibiticn and s ome v.rerc~ 110t hth.ih ited by 5.0 units per ml. Penicillin 
X is somewhat more .:~fft?(!t i•ro;; thH.n p•:m ;.~'il.Hn. G. Zinnemann treated 15 patients 
with lL..t:nfluew~~£7. n: ~~1·1 i.ngi tis with comlYined su.lt.:mamide and penicillin therapy 
and 8 recovered~ Antiserum was used in only one of these patients, who died. 
The course of the illness irL these pat.ien~s w:1.s protracted and r elapses were 
frequent after t:r .. c- th~'JYHPY W3S stopped.. Other::. have r eported cures from the 
use of sulfona.midt;.s a;:1d pcr.Liclllin in a L~w C8S8S . ~'1aSID\lCh as certain condi
tions may arise in ~;10 t r ~.:at;r:nent :)f .trl 2TIL1gtt.is d11c ;:o H. influenzae whic h neces· 
sitate a cha.nge of ~ her ?t.L~? ~ ~ 1_.! , , ·r,:.,c3:=;;;:)le use.fuln:3Sfi of penicillin should be· borne 
in mind . 

Streptomyc.~in L3 effec~t ive agains t ]J, influenzae in vitro and in experimental 
infections. The sensitivity of most strains ranges from 1 to 5 micrograms per 
ml., concentrations that a.re easily ')btained with therapeutic doses in man. 

A number of "'::JtL::r s :t._ .... -lE r~;Jortcd on the effectiveness of streptomycin in 
cases of meningitis due to .H. inf.l1..ilillii1k::_· Among the 100 cases cited in the re
port of the Nat ional Research Cou.ncil there were 17 deaths. These cases can
not be considered as adsquately reflect ing the value of streptomycin since other 
agents wer:e also L~S""-d in 2- 1argG proportior. of them and the streptomycin was 
often used only Rft.er the o·L her therapies had failed. 

On the bas is of pu.blLshed r epor ts, the ct ief hazards of streptomycin treat
ment in H. influenzae meningit~s are: (1) the development or appearance of 
s treptomycin-resistant strains of li ... Jnfluenzae during treatment and ( 2 ) the 
occurrence of complicat ing secondar j L:ifections due to streptomycin-insensitive 
organisms. 

. Streptomycin·-resis tant strains of H. influenzae have been noted to appear 
during therapy in five of the patients with meningitis that have been reported 
upon to date . 

The occurrence of ~~econdary complicating infections during s treptomycin 
therapy of influenzal meningiti s by organisms relatively insensithre to strepto
mycin was described by Weinstein, Three of his 9 patients developed complicat
ing staphylococcal infections while receiving streptomycin. 'One of them died 
of s taphylococcal pneumonia despite penicillin therapy; the second had meningi
tis, and the third otitis media; both of the latter recovered after penicillin was 
given. 

At the Boston City Hospital, 16 infants and children with meningitis due to 
H. influenzae have been treated with streptomycin and all but one of them have 
recovered. 

The ages ranged from 4 months to 5 years, and 10 of the patients were less 
than one year old. Blood cultures were done before streptomycin was started 
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i.n 10 patients and were positive in seven. It was the practice to discontinue 
other medications when streptomycin was begun, though in the severely ill 
patients this was not always done. In 15 patients there was a satisfactory re
sponse to streptomycin with prompt disappearance of the organisms from the 
cerebrospinal fluid. The clinical response of these patients was fairly rapid, 
improvement usually occurring in from 24 to 72 hours of therapy. This 
improvement was manifested by a return to a normal state of consciousness, 
cessation of convulsions and irritability, and return of the ability to feed prop
erly. The subsidence of the fever was somewhat slower than the other clinical 
and laboratory evidence of improvement; the temperature did not usually reach 
normal for a period of from 4 to 7 days. 

The patient who did not respond to streptomycin was a 6-month old infant 
who had had convulsive seizures for several days before entering the hospital. 
Streptomycin was begun on the seventh day of illness and cultures of the cere
brospinal fluid were negative thereafter. There was no clinical improvement, 
however, and death occurred on the third day of therapy. The cause of death 
was not determined. 

Neurological sequelae were noted only in a nine-month old infant whose 
treatment was begun on the sixth day of the disease, and following recovery 
the patient was deaf and blind. 

The appearance of resistant strains of H. influenzae was not demonstrated 
in this series. It is not possible, however, to rule out the presence of such re
sistant organisms in some localized areas of infection in the fatal case even 
though the cerebrospinal fluid cultures were negative before death . . 

Complicating infections, notably acute pharyngitis and otitis, occurred during 
or after the course of streptomycin therapy in 4 patients and possibly in a fifth. 
It was not always possible to identify the causative organisms in these infections. 
The institution of sulfadiazine, however, was followed by subsidence of fever and 

) 

symptoms in each instance. 

The occurrence of secondary fever after an initial response to therapy sug
gests one of at least four possibilities: (1) a relapse of the original infection, 
(2) focal purulent complications such as a brain abscess, (3) a secondary com
plicating infection by another organism, or C 4) drug fever. Obviously, the proper 
interpretation of the secondary fever is very important. In the present series, 
secondary fever, apparently related to the streptomycill, appeared in five pa
tients and possibly in three others. In these cases the secondary fever sub
sided promptly after the streptomycin was stopped. 

The course of the cases of streptomycin fever is of interest. The initial fall 
in temperature occurred between the fourth and seventh day of therapy and was 
accompanied by clinical and laboratory evidence of improvement. A secondary 
rise in temperature occurred shortly thereafter and continued as long as the 
streptomycin was given. The clinical and laboratory evidence of improvement 
continued in these cases in spite of this fever. In most of the patients both the 
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intramuscular and the intrathecal injections were stopped at about the same 
time. In one case, however, there were two febrile episodes, the first sub
siding when the intrathecal injections were stopped, and the second only after 
the intramuscular injections were discontinued. · 

Meningitis Due to Other Gram-Negative Bacilli. Infections of the central 
nervous system by Gram-negative bacilli other than H. influenzae are infre
quent. The coliform organisms are the ones most often implicated. The inci
dence of meningitis due to coliform bacteria is highest in infants under three 
months, suggesting a low degree of resistance to such infections in this age 
group. The other Gram-negative bacilli which are less often encountered as 
the cause of meningitis may occur in any age group, and comprise a wide va
riety of organisms including Alkaligenes fecalis, Aerobacter aerogenes, Kleb
siella pneu:tnoniae, Pasteurella tularensis, Proteus morgani and Proteus vul
garis, Pseudomonas aeruginosa, the sr;tlmonella group, Serratia marcescens, 
and others. Meningitis caused by these organisms usually occurs by direct ex
tension from an adjacent focus of infection in the paranasal sinuses, ear, mas
toid, a brain abscess or a meningocele. It may follow skull fractures or con
taminated lumbar puncture or spinal anesthesia procedures. It may also arise 
by hematogenous spread from a distant focus of infection; cases of coliform 
meningitis in infants seem to arise largely in this manner . 

The use of sulfonamides has resulted in some lessening of the mortality 
in this type of meningitis but such infections are still quite serious and peni
cillin apparently has little to offer. The outcome in some of these cases may 
also depend on successful surgical drainage of purulent foci of suppuration. 

Several authors have reported on the use of streptomycin in meningitis due 
to this group of Gram-negative bacilli. Although the over-p.ll mortality in their 
cases is high (45 per cent), it is probable that' in many of these patients as in 
those of influenzal meningitis, treatment with streptomycin was begun late and 
only after therapy with other agents had failed. 

Streptomycin has been shown to be active in vitro against most of these 
Gram-negative bacilli, and it is effective in experimental infections of animals 
with some of them. The early institution of intramuscular and intrathecal 
streptomycin when combined with 'surgery wherever indicated should, therefore, 
go far towards lowering the mortality rates in meningitis due to these , organisms 
Inasmuch as systemic infections with Brucella and Salmonella, including typhoid 
fever, have not responded favorably to streptomycin,, its effects in meningitis 
due to these organisms cannot be predicted. Streptomycin should, nevertheless, 
receive· a trial in these infections. 

At the Boston City Hospital eight patients with meningitis due to Gram
negative bacilli, other than H. influenzae, have been treated with streptomycin, 
and 6 of them have recovered. There were 3 patients with meningitis due to 
Pseudomonas aeruginosa <Bacillus pyocyaneus), and one patient each with 
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meningitis due to Proteus morgani, Aerobacter aerogenes, Escherichia coli 
communis, Hemophilus parainfluenzae,and a "pleuropneumonia-like" organism. 

The pathogenesis in these cases is of interest. In 3 patients the meningitis 
was secondary to trauma to the head; in 3 others it was secondary to infection 
of a congenital meningocele; one case followed a diagnostic lumbar puncture . and 
in another the meningitis was associated with a bacteremia. 

Penicillin with or without sulfadiazine had been given to all of these patients 
without effect before the institution of streptomycin. Moreover, in one case the 
meningitis developed during penicillin trea.tment for diarrhea and in another it 
began during prophylactic administration of sulfadiazine and penicillin following 
a fracture of the skull. One or both of these agents was also given during the 
streptomycin administration in 5 of the patients . 

There were two deaths in this group of 8 patients . One o£ these deaths was 
in a 12-day old infant and followed the development of streptomycin resistanr.;e 
by the infecting organism. The other occurred after only 12 hours of treatment 
in an infant who was moribund when the s._c •:pt0m ycin w::>. s sta:r ted. 

There was evidence· of c).illi.cal i l11J:.n-uvc .1lertl: . .:;Lcj~ c1y c:.fte;" ;:;l.r-eptomycin was 
begun in all of the patients who rec,)v8red, u·, Lhr ·~'~ oi t.hcru, ho v.i~ ·rer, o.rgarl
is ms pers isted in the cerebr osp Lr:la 1 fluid fo~:' a v~ryi::!g m.'.m t,er ,)j days duriug 
streptomycin treatment. Secondc.u:· y ZE'V>:;l ' utt·r .(w.t~.0l8 to '3L.r-ep!.orHycin occurred 
in four and possibly a fifth pa1.lem:; ir1 L.be:-:e r_· r:t~e:::: , a i:i 1!.•. tLose .jue to U. hl.flu.en~e, 

clinica l and laboratory evidence of ii1lpX' ove tr1e!li l~OntUH.tt:><.;. diJring r.he sE:condary 
febrile episode. There we re no .:;ornrjlicat infl: i..n tf! ::.: thm.:.; w: LJ ,_.L.r1e:r ,:;.rgan \.sm::> ir· 
any of thes e cases . T he only r t:sH.iual ueu.r·.}J.OgL,.: .Ja.mdt:S e a.rnong tt1o:.Je who re
covered was a right facial palsy in one patient, As already noted, a res istant 
strain appeared during treatment in another pat ient who died. In another patient , 
the organism was r ecovered from the CE;rt:.'cro~r irca.l flui.d thr ougl:ou.t the period 
of treatment; the organism retained cs or igind.l sensi Liv ity Ior 6 day.;:; and was 
res istant during the las t fCJUl' day::.;. T il:.: Jl'g&.tti. :_;l.U :.rwn ._:_;::-::.;·:-(,; ·.:: c;d fr onJ. t.he 
spinal flui ,i,a.nd the patient rw~ovt::.rt:-< . 

. 
Tuber ~··1lous Meningitis. There art: more cases of mem.nglt:.s riu.e to Myco-

bacterium tuberculos is than thos e caused by G:r.am-n~gat i.ve bacHE. Infants and 
children a:ce affected more often than adults , Tuberculous meningitis probably 
arises in m ost cases by hema,togenous spread :from a focus of infection elsewhere 
in the body, although in s ome cases it occurs by direct extens ion from a tubercu
lous lesion of the brain. Prior to the us e of streptomycin tuberculous m eningitis 
was a uniformly fatal disease. 

Streptomycin was early shown to be effective against M. tubercylosis in. 
vitro, and in expe:r:_imental infections in animals. The in vitro sensitivity of a 
large number of strains of M. tuberculosis isolated from cases of human infec
tion was found to be less than 1 unit per ml. 

Reports ar.e now available in 32 cases of tuberculous meningitis that have 
been treated with streptomycin. At the time when they were reported, 13 of this 
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group of patients were still living. The incidence of permanent neurologic damage was high, however, and the survivors had been followed for only short periods after cessation of streptomycin therapy. The remarkable fact was that they were alive and that their disease was apparently arrested. Histopathological findings in fatal cases have also given eviden'ce of the effectiveness of streptomycin in such cases. 

Of considerable interest is the fact that parenteral therapy alone has proved inadequate in these cases. Two patients were noted to develop signs of meningitis during intramuscular streptomycin therapy for miliary tuberculosis, and the meningitis apparently responded only after streptomycin was also given intrathecally. The 4 survivors among the 7 patients treated by Hinshaw and his coworkers all received both intramuscular and intrathecal therapy but thos-e who died had received the drug only intramuscularly. A prolonged period of combined parenteral and intrathecal streptomycin seems indicated in this condition. 

The appearance of streptomycin-resistant strains of M· tuberculosis has not been reported as occurring specifically during therapy of tuberculous me:q.ingitis but resistant strains have appeared frequently in patients with pulmonary tuberculosis while on streptomycin therapy. There is no reason to believe that similar resistant strains will not also be noted during the streptomycin treat-ment of meningeal tuberculosis. · · 

The largest single intrathecal dose of streptomycin, 200 mg., was given i.niually to a patient who exhibited trans1ent irritability and some clonic movements of the lower extremities shortly after this injection; this was followed by a marked rise in temperature. Cerebrospinal fluid removed 24 hours after this injection showed a marked increase in the number of leukocytes, mostly polymorphonuclears, and there was also a moderate increase in protein. The_ cerebrospinal fluid findings gradually returned toward normal when the size of the intrathecal dose was decreased. 

Th.r·e~ pat·1ents with tuberculous meningitis have been treated with s treptomycin at the Boston City Hospital. In each instance the diagnosis was proved by guinea pig inoculatiqn of cerebrospinal fluid obtained just prior to institution of therapy. Streptomycin was given intrathecally and intramuscularly to all three patients. There was one death iri this group. 
I A trial of the s imultaneous use of streptomycin with one of the sulfone drugs such as Promin, Diasone or Promizole, in the treatment of tuberculosis certainly seems indicated since such a combination appears to be more effective than the use of either alone in experimental infections in animals . . 

The findings ·in the present cases indicate that streptomycin is of considerable value in the treatment of meningitis due to Gram-negative bacilli. The drug should be given 'Doth intramuscularly and intrathecally. In adults an intramuscular dose of 1 Gm. every 6 hours and a single daily intrathecal injection of 50 mg. appears to be adequate for most cases. Somewhat larger doses, 1 Gm. every four hours intramuscularly and from 50 to 100 mg. intrathecally_ twice a day for 
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one or two days, may be given but are probably not necessary in most cases, 

Infants and small children may be given about 25 mg., or slightly more, per 
I 

pound of body weight per day intramuscularly and from 10 to 50 mg. daily by 

the intrathecal route. 

Most patients with meningitis due to Gram-negative bacilli seem to respond 

well to streptomycin alone if the treatment is started early in the course of 

the disease. If treatment is begun late, hoV{ever, or if the patient is severely 

ill when the treatment is started, sulfadiazine should probably be given in addi

tion. Likewise, in cases due to H. influenzae, type b, specific antiserum and 

sulfadiazine should also be given under similar circumstances. The possibility 

of inhibiting the development of streptomycin-resistant strains by the combined 

use of.sulfadiazine and streptomycin has been suggested. Penicillin should also 

be used whenever an infection with a s usceptible organism is present or sus

pe~ted. The possible use of large doses of penicillin specifically for their ef

fect on certain Gram-negative bacillus infections warrants further exploration. 

. In tuberculous meningitis, the early and persistent use of s treptomycin may 

offer the only hope of arresting the disease. It is essential that cerebrospinal 

fluid be obtained for culture or guinea pig inoculation, or both before strepto

mycin is started since these procedures may later yield negative results and 

leave the diagnosis in doubt. The streptomycin should be given in these cases 

both intramuscularly and intrathecally over a period of 3 or possibly 4 months. 

The doses required in cases of tuberculous meningitis .may be somewhat smaller 

than those used in infections with Gram-negative bacilli due to the greater sensi

tivity of the strains of M, tuberculosis. The intrathecal doses should be given 

daily for from 3 to 5 weeks and at gradually increasing inte~vals up to twice 

weekly thereafter. 

Excessively large individual doses by intrathecal injection should be avoided 

in all cases. They are known to produce serious reactions in animals and in hu

mans . It appears likely that the concentration of streptomycin in the solution in

jected as well as the total amount may be an important factor in these reactions 

as has been suggested in the case of penicillin. 

The res ults in these cases and in similar cases reported by others seem to 

justify the following conclusions: 

1. Streptomycin is the only agent now available which may arrest the prog

r ess of tuberculous meningitis. 

2. Streptomycin is the most effective single agent in the treatment of menin

gitis due to Gram-negative bacilli, including H. influenzae. (Ann. Int. Med., 

Oct. '47 - T. F. Paine et al.) 

I 
I * * * * * * 

Study of Motion Sickness: In this last of a series of investigations done by 

means of the vertical accelerator at Wesleyan University, the design was to 
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discover how motion sickness rates are affected by wave frequency when the· accelerations in the waves are held fixed. Using waves with a constant acceleration of 0.20 g, frequency was controlled by the duration of application of upward and downward accelerations. By this means wave frequencies of 13, 16, 22, and 32 cycles per min. were obtained, having amplitudes of 9 feet, 5 feet 4 in., 2 feet , 6 in., and 1 foot, 1 in. These frequencies are the same as those used in previous studies in this series' when time between accelerations' level of acceleration and: other aspects of the waves were varied. Other significant variables were counterbalanced or controlled. In this study on 120 subjects it was shown that s ickness varied with the energy per wave; the biggest wave produced the most s ickness., the smallest wave the least. The sickness r ates obtained were 37, 37, 10, and · 7 per cent in going from the large s low wave to the small fast wave. The corresponding sickness indices (with vomiting counting twice as much as lesser s ickness) were: 53, 47, 10, and 7. This decrease cannot be attributed to total energy expended on the subjects, since this was roughly constant. Nor can it be attributed to acceleration-level, which was also constant for all waves. It must, therefore, be attributed either to the time-character of the waves or to the energy per wave, s ince these were the variables . It does not seem possible to attribute it wholly to their time-character. Two previous studies showed maximum sickness for waves of 16 and 22 cycles per min., but this study placed the maximum at 13 cycles. Energy per wave must, therefore, be a significant factor in production of sickness. However, this study has not shown that wave duration has not played a part. 

The interpretation of the results of the present study may best be considered with the results of the four previous studies of the influence of wave characteristics upon sickness rates. In this series of five investigations there has been control or variation of four aspects of the waves: 

1. The rate of work done during the exposure period (wave energy X wave frequency). 
2. The energy per wave. 
3. The time per wave (cycling rate). 
4. Acceleration level and wave form. 

This s eries of investigations is incomplete from the scientific point of view so that no final conclusions yet seem justified. Nevertheless , some tentative conclusions should be drawn. 

It s eems most reasonable to regard the motion-sick state as an accumulative phenomenon. Presumably, certain centers within the nervous system are stimulated into activity by motion receptors. It may further be assumed that such central activity would, in the absence of continued stimulation, show a gradual decrement. Overt sickness, according to this view, is the consequence of a rate of stimulation (or increment) which exceeds the rate of decrement. 

If these assumptions can be accepted, it could be considered that each wave (or half-wave) can make a certain contribution to the central activity which eventually results in sickness. Therefore, the sickness-producing capacity per wave 
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. ' 
and the total number of waves required to produce sickness are both of 

interest. 

Time per wave (cycling rate) was varied in the first, third, and present 

studies; it was held constant in the second and fourt:t studies . The first stuq.y, 

however, had the most direct bearing on the authors' interpretation of wave 

duration as a variable. In this study, acceleration level and energy per wg,ve 

were held constant, but time per wave and rate of work varied. The results 

obtained showed that a certain intermediate wave duration and rate ~)f work 

yielded maximum sickness. This leads to the question whether wave duration 

or rate of work was the s igni.ficant factor . If the initial assurYlption t.!lat each 

wave produces an increment toward the sick state i.s accepted, jt wol.lld be im

proper to attribute the results obtained to the work rates, since sickr~ess djd 

not increase (but decreased) with work rate. Wave duration is, then, the signi

ficant V'ariable. There appears to be an optimum duration for the given set of 

conditions. 

Acceleration level was held constant in the first, second, and present ex

periments; it was varied in the third and fourth. The first-nEtmed studies showe.:l 

that sickness can vary enormously while acceleration is constant. The present 

study, ~n paritcuJa.r, shows that skk;-;.ess varies under ~onstant accele!·a.t'~0r· A'tJE'!"l 

when the rate of work is roughly cor.stant. The third study duplicated then~· :::t 

inrespecttcv;ave durations, energy per wave, and work rates, b·1t.alJ.owed ac~eJer~

tion to vary with wave dUl·at ic-n. The results, in general, paralle:L-?.d those oftheftrst 

study exr.ept that the siclt:ness rates obtained from slow waves with low a~:::elera.Uom:: 

were greater than from the first st1ldy's slow waves with high aceelerati~ns. It was 

therefore co.r.cluded that acceleration is a significant factor. This was further ~c·n· · 

firmeci by the fourth study 1 in which acceleration was the only variable - rate of work, 

energ~r per wave, ::md total wave duration being held constant. Sickness rates were 

thereby shown to be affected by the nature of the acceleration in a wave. 

Energy per wave was held constant h; the first, third, and fourth studies; it 

was varied in the ~second and present study. The second study held· constant ac

celeration and <roughly) wave duration~ but energy per wave and rate of work 

were allowed to vary. Sickness decreased as the two latter df'creased . The 

present study held constant acceleration and (roughly) rate of work, ·but en~'.n~rY 

per wave and wave duration were allowed to vary. It is obvious from the r~

sults·obtained that energy per wave is a factor in sickness. S1ckness was fou.11.d 

.to decrease with decreasing energy -per wave although rat.e of energy was held 

roughly constant. Furthermore, this decrease cannot be attributed wholly to 

the other variable (wave duration), s ince the variation of sickness with wave 

duration does not follow the form previously found in the first and third studies. 

Rate of work was varied in the first three experiments and was held con

stant in the last two. In the second experiment rate of work was varied with 

energy per wave and the sickness obtained varied in the same way. Taken alone, 

therefore, it does not allow attributing the sickness to one or the other. In the 

·first and third studies rate of work varied as wave duration varied. Because 

intermediate work values yielded maximum sickness, the major features of the 

( 
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results obtained are attributed to wave duration and to acceleration level rather than to rate of work, which, it is assumed, should bear a uni-directional relationship to sickness. The fourth experiment (in which rate of work was held constant) has no direct bearing on establishing the role of rate of work, except as further proof that it is not the only significant variable. But the present experiment has a most important bearing, since rate of work was held (roughly) constant, and yet sickness varied. Therefore, it is concluded that rate of work (considered independently of the character of the waves that contribute to it) has not been shown to be a significant variable. 

In general conclusion, then, it would appear that the capacity of a wave to induce sickness depends on wave duration, acceleration level, wave form, and energy per wave. It is clear that the effect of any one of these variables depends upon lts relation with the others. Enormous differences in the nauseating properties of waves were obtained. For instance, some waves were roughly 20 times as nauseating per unit of energy as other waves. 

The elucidation of the receptor mechanics or of the central nervous system physiology which underlies these differences in wave effectiveness must wait upon further studies. It is hoped to investigate the relationship of wave characteristics to sickness for other wave forms (especially sinusoidal) using human subjects, and to extend the studies to dogs preparatory to physiological studies. It is especially desired to undertake eighth nerve action-potential studies in relation to wave characteristics. <J. Exper. Psychol., Oct. '47-S. J. Alexander et al.) 

* * * * * * 
Reports on USN Research Proiects: 

A Method for Screening Antimalarial Compounds in the Mosquito Host. Thts particular study was undertaken to devise a method which would permit of more direct screening for certain drug qualities against a specific malarial parasite, or which would permit the screening of compounds for prophylactic effect agains1 the human malarial-parasite without the need for infecting undue numbers of human beings. 

With a drug-diet method devised for the administration of anti-malarial com pounds it has been found that quinine, quinacrine, plasmochin, and SN6911, administered in maximally tolerated doses to mosquitoes infected with Plasmodiurr. galUnaceum, have no effect on sporozoite production or sporozoite viability. On the other hand, in infected mosquitoes treated with adequate concentrations of sodium sulfadiazine, oocysts fail to develop properly and sporozoites are produced only rarely, and those that are produced. appear to be incapable of producing infection when inoculated into normal chicks. 

From the known effects of sulfadiazine and the other drugs cited, on sporozoite-induced infections of J2. gallinaceum,, it would appear, therefore, that there is a definite relation between drug activity and effect in the sporozoite-infected 
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vertebrate host and drug activity and effect in the infected invertebrate ( 
host. 

With this method it may become possible to evaluate compounds directly 
in the mosquito host for their prophylactic activity agains t the human malarial 
paras ite. The method may offer another means for studies on parasite metabo
lism or for studies on the mechanisms of drug action. <Proj. X-539, Rep. No. 6, 
22 Sept. '47, Nav. Med. Res. Inst., Bethesda, Maryland - L. A. Terzian) 

Design of a Semiautomatic Night Vlsion Scotometer: The scotometer de
scribed in this study is an instrument designed to measure the size of the cen
tral scotoma of the dark-adapted eye. Radial measurements of separation of 
test light and fixation point are made along eight equally spaced meridians. 
Choice of meridian and test-light settings are accomplished mechanically. Test 
light, fixation point, and indicator dials are self-luminous. 

Two. subjects were tested on the scotometer. It was found that the bound
aries of the central scotomas of right and left eyes were nearly identical in 
both subjects . It is suggested that this symmetry of retinal pattern of the two 
eyes is intimately associated with the mechanism of binocular summation and 
binocular convergence in the dark-adapted eye. (Proj. X-467, Rep. No. 1, 21 
July '47, Nav. Med. Res. Inst., Bethesda, Md.- R. H. Lee andR. H. Draeger) 

Dye Injection Method for Determination of Cardiac Output. Because a 
method for determining the cardiac output of subjects exposed to simulated high 
altitude in the low pressure chamber was urgently needed, and because it was 
desired to explore the possibility of using the dye injection technic as a clinical 
research tool, this method was set up at Pensacola in 1946. The dye selected 
was brilliant vital red. 

The dye injection method for determination of cardiac output is based on 
analysis of the time-concentration curve of dye in the arterial blood during its 
first circulation after rapid intravenous injection. Technical difficulties included 
selection and preparation of dye for injection, the proper placement of arterial 
and venous needles, the collection of adequate samples at one-second intervals , 
the prevention of clotting and hemolysis, 'and the co!orimetric determination of 
dye concentration. 

Determinations of cardiac output in normal resting subjects at sea level 
gave values of approximately 5 liters per minute. Two technically satisfactory 
determinations were performed in the low pressure chamber at a simulated alti
tude of 20,000 feet. In one the subject was not far from a basal state, and the 
cardiac output was calculated to be 9.8 liters per minute. In the other the sub
ject was apprehensive, and the cardiac output was 16.8 liters per minute. 
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An estimate of cardiac output was of particular interest in analyzing the 
adaptations occurring at high altitude since such an estimate made possible the 
calculation of an approximate value for the oxyhemoglobin saturation of mixed 
venous blood. From a knowledge of arterial and mixed venous oxyhemoglobin 
saturations an estimate of mean capillary p02 was made. This value represented 
a closer approach to mean tissue p02 than had previously. been available and was 
therefore helpful in analyzing the effects of high altitude upon tissue oxygenation. 

This work constitutes preliminary use and evaluation of the dye-injection 
method. Results are to be considered as only approximate. Further evaluation 
is in progress. (Proj . X-726<Av-380-r), Rep . No. 1 (Final), 24 Sept. '47, Nav. 
School Aviation Med. and Res., NAS, Pensacola, Fla. - R. L. Riley and J. W. 
Remington) 

NOTE: Those interested in seeing copies of the complete reports should ad
dress their request to the research activity from which the report originate . 
Reference may be made to those reports in the same way as to published ~.1. ti
cles, noting authors, title, source, date, project number, and report number. 

* * * * * * 
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The Diagnos1s. No Disease (Termmal Leave), m Errori Attention is in
vited to the fact that an amendment to the Armed T-i'orees Leavfl Act of 1946, 
approved 4 August 1947, abolished terminal leave as such, substituting lump 
sum payments for accrued leave. It is therefore no longer appropriate for 
patients to be carried on the sick list with a diagnosis of No Disease <Terminal 
Leave), or for Fa cards to be submitted with that diagnosis. Alnav 531-46, 
which promulgated instructions for the use of the diagnosis was cancelled by 
BuPers-BuSandA joint letter of 25 August 1947, NDB of 31 August. (Medical 
Statistics Div., BuMed) 

* * * * * * 
NAVMED-785 (Rev. 4-47), Semiannual Dental Officer Personnel Report: 

Paragraph 1381 in the Manual of the Medical Department r equires that all r e
sponsible dental officers submit a NAVMED-785 (Rev. 4-47), SEMIANNUAL 
DENTAL OFFICER PERSONNEL REPORT, to the Chief of the Bureau of 
Medicine and Surgery on 1 January and 1 July of each year. The responsible 
dental officers include district and staff dental officers, dental officers in com-

. mand and in charge, heads of dental departments , chiefs of dental services, and 
senior dental officers of dental divisions and other dental activities, including 
those of Fleet Aircraft Service Squadrons, Night Composite Development Squad
rons, and similar commands. 

Because the Personnel Allocation Plan of the Bureau of Naval Persorinel 
determines the distribution of dental officer s and the commands to which they 
are assigned for duty, it is necessary that a NAVMED-785 (Rev. 4-47) be re
quired from the responsible dental officer of each command to which dental offi
cers are attached. Reports regarding dental officers attached to receiving sta
tions, FASRONS, and similar commands for primary duty must not be included 
in those submitted by dental activities of other commands where they happen to 
be located or from which they are receiving logistic support and to which they 
are not attached by official orders from the Bureau of Naval Personnel. 

Each and every dental officer on active duty in the Navy must be accounted 
for in a NAVMED-785 (Rev. 4-47) semiannually, even though there is but one 
dental officer assigned to an activity, and regardless of the duty which he is 
performing or the length of time he has been attached to a command. There
ports should reflect the categories of duty which the dental officers are per
forming on 1 January and 1 July as determined from the experience of the pre
vious six months, and also a dependable estimat~ of the number of dental offi
cers required as of the date of the report. 

It is most important that the NAVMED-785 (Rev. 4-47) be submitted promptly 
on the date on which it is due in order that the compilation of the data which it 
contains, showing the distribution of duties for all dental officers, can be com
pleted by the first of the month following the due date. 
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All responsible . dental officers should study the instructions for accomplishing the NAVMED-785 (Rev. 4-47) which are printed on the form. It is highly important that all entries be as accurate as possible. It is expected that dental officers who sign the reports will be able to verify and justify their entries when called upon to do so. 

The entries on the "PRESENT" line in the upper tabulation section must balance with the entries under "ROSTER" in the lower tabulation section which are made opposite the names of the dental officers. They should total 1.0 for each dental officer in both tabulation sections. 

The entries on the line "REQUIRED" in the upper tabulation section should be carefully determined. They should constitute an accurate and conservative estimate of the total number of dental officers required and the decimal fractions of time they would devote to each category of duty. 

The NAVMED-785 (Rev. 4-47) does not provide a column titled "DIAGNOSIS & EXAMINING" in the lower tabulation section. It is therefore requested that the decimal fraction or whole number for that entry on the "PRESENT" line in the upper tabulation section be included under "OTHER" in the lower tabulation section and explained .on the reverse s ide of the form under "REMARKS". Many categories of duty may be accounted for under "OTHER": for example , diagnos is and examining, general court martial, summary court martial, coding, welfare , recreation, athletic, hospital corps examining, survey board, mess treasurer, attendance on postgraduate courses, additional temporary duty, etc. A detailed explanation should be included under "REMARKS" whenever entries are made under "OTHER": for example, if the entry under <'OTHER" on the "PRESENT" line is .9, it may represent .3 diagnosing and examinirig, .1 general court martial, .1 coding, .15 Hospital Corps examining, .05 athletic officer, .1 postgraduate instruction, .1 mess treasurer. The explanatory entry under "REMARKS" should be in the following form if for entries under "OTHER" on the "PRESENT" line in the upper tabulation section: 

"PRESENT", "OTHER" includes: 

. 3 diagnosing and examining 
.1 general court martial 
.~ coding 

.1t> Hospital Corps examining 

.OB athletic officer 
.1 postgraduate instruction 

_J mess treasurer 
.9 total 

The word "REQUIRED" should be used instead of "PRESENT" when an explanation is written under "REMARKS" for entries under "OTHER" on the "REQUIRED" line in the upper tabulation section. 
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It should be noted that the instructions on the form require that entries in 
"ADMINISTRATION", "RESEARCH", and ~OTHER" columns should be explained 
on the reverse side. Explanatory notes should always be included under {IRE
MARKS" whenever they appear to be necessary for clarification of the report. 
(Dental Div., BuMed) 

* * * * * * 
To: All Ships and Stations 15 October 1947 

Subj: U. S. Naval Dental Prosthetic Clinic. N&Yal CJun Factory. Y{ashington. 
IJ. c, Establishment of 

1. The following activity is her eby established under a dental officer in com
mand: 

U. S. Naval Dental Prosthetic Clinic 
Naval Gun Factory 
Washington 25 , D. C. 2748- 960 

This activity is under the military command and coordination contr ol of the 
Commandant, Potomac River Naval Command, and is under the management 
control of the Bureau of Medicine and Surgery. 

2. Logistic support for the naval personnel of this activity will be provided by 
the U. S. Naval Receiving Station, Washington , D. C. 

3, Bureaus and offices concerned take necessary action, 

--SecNav. John 'L. Sullivan 

* * * * * * 
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ALNAV 242 13 November 1947 

Subj : Physical Standards for Enlistment. Modification of 

Effective immediately physical standards for enlistment and reenlistment 
in the regular Navy and class V - 6 Naval Reserve are modified as follows. 

(a) Dental Requirements: Applicants must be well nourished and have 
good musculature, be free from gross dental infections and have a minimum 
requirement of an edentulous upper jaw andjor an endentulous lower jaw cor
rected or correctible by a full denture or dentures. 

(b) Vision: Visual acuity without glasses not less than 2j20 in each eye 
if vision is correctible to 20/20 in each eye and provided the defective vision 
is not due to active or progressive organic disease. Color perception test will 
be administered for record purposes only. Defective color perception is not 
d isq ual ifying. 

(c) Height: Minimum sixty inches maximum seventy-eight inches. 

The foregoing modifications temporarily suspend specific corresponding 
standards of respective sections of Part II, Manual of the Medical Department. 
The possibility of subsequent disability claim will be considered in examining 
applicants with questionable defects. All minor and questionable defects will 
be recorded. Present mental standards remain effective. 

--SecNav 

* * * * * * 
Circular Letter 47-157 18 November 1947 

To: MedOfCom, U. S. Naval Hospitals 

Subj: Establishment of Positions as Ward Attendants (Group ID and Hospital 
Attendants (Group IVb) in the Dependents' Services of Naval Hospitals. 

1. Correspondence reaching the Bureau has indicated that there is some con
fusion as to duties that can be assigned properly to graded and ungraded civil
ian positions in the Dependents' Services. In some instances, duties which 
properly belong in classified positions have been included in job descriptions 
for Ward Attendants in the unclassified service. 

2. In general, the distinction between classified and unclassified positions in 
this category of work depends largely on the extent which the employee will be 
expected t6 participate in the care and treatment of patients. Such duties as 
feeding, bathing, dressing and undressing patients, taking and recording tem
peratures, pulse and respiration, assembling materials for and giving enemas, 
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answering patients' calls, etc., should not be assigned to unclassified positions 
as Ward Attendants. These are all duties that belong in classified (Group IVb) 
positions in the Subprofessional Service, under the Hospital Attendant Series. 

3. Duties considered appropriate for assignment to Ward Attendant positions 
in the unclassified service include such items as: serving, distributing and 
collecting trays; fixing the patients' flowers; cleaning and polishing; washing 
out and sponging linens; making and wrapping surgical supplies; washing win
dows; dusting and mopping, etc. 

4. In order that the Bureau will have accurate data as to the number of civil
ian employees engaged in ward duties in the Dependents' Service, it is desired 
that all employees performing such duties be classified either as Hospital At
tendants or Ward Attendants. Action should be taken at the earliest possible 
date to reclassify all civilian employees otherwise classified who are perform
ing ward duties. 

--BuMed. H. L. Pugh 

* * * * * * 
Circular Letter 47-158 20 November 1947 

To: <Activities Having An Allotment for Care of the Dead) 

Subj: Program Allotments for Care of the Dead, Appropriation 1781102 
Medical Department, Nayy, 1948. 

Ref: (a) Advance notice of Change 5, Instruction Memorandwp. 5-3, 
Volume IV, BuSandA Manual dated 20 October 1-947 

Encl: 1. (HW) Allotment authorization decreasing program allotment for 
Care of the Dead 

This letter from the Chief of BuMed (1) rescinds funds granted under sub
ject allotments for the transportation of remains (Obligations incurred for trans
portation of remains will be chargeable to an allotment administered directly by 
BuMed.); (2) directs that expenditures and/or obligations outstanding for trans
portation of remains reported on the Status of Allotment Reports be cancelled; 
(3) prescribes the appropriate accounting data to be inscribed on transportation 
requests andjor bills of lading; (4) provides cost accounting instruction insofar 
as concerns the recording of the estimated cost of transportation of remains in 
cost accounting records <NavMed 569 for naval hospitals and NavMed E for other 
shore stations); (5) directs attention to Advance Notice of BuSandA Manual Change 
#5 which establishes the procedure whereby issues of clothing and small stores 
for the burial of the dead will be charged to subject appropriation on the NavSandA 
Form 870 as an issue from the Naval Stock Account. 

* * * * * * 
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Circular Letter 47-159 21 November 1947 

To: MedOfsCom, NavHosps, Continental U. S. 

Subj: Standard Admission Card. Proposed Adogtion of 

Encl: A. <HW> Proposed Standard Admission Card (reduced size). 
B. <HW> Proposed Standard Staff Locator Card. 

This letter from the Chief of BuMed states that the Bureau has reviewed 
the admission cards and admission procedures in use at several naval hcspi
ta.ls, and that the analyses indicate an urgent need for the development of a 
standard admission card to be used in establishing uniform admission proce
dures in naval hospitals. An outline of the use of the card is given. Comments 
and suggestions regarding the suitability of the proposed standard admission 
card (Enclosure A), particularly from the personnel andjor records officer , 
are requested prior to 12 December 1947. Comments are also requested on 
the use and the appropriateness of the content of the proposed standard Staff 
Locator Card (Enclosure B). 

NOTE: Because of space limitations, enclosures are not copied in the News 
Letter. 

* * * * * * 

Circular Letter 47-160 21 November 1947 

To: All Ships and Stations 

~ubj: Articles and Speeches on Professional and Scientific Subjects Prepared 
by Personnel of the Medical Department. 

Ref: (a) Article 113, U. S. Navy Regulations. 
(b) BuMed Circular Letter 42-95 dated 21 Oct 1942 (N.D. Bul. Cum. Ed. 

1943, 42-883, p. 447) . . 

1. Reference (b), which directed that two copies of subject material be trans
mitted to BuMed, is hereby canceled. 

2. In the future, the provisions of r eference (a) shall apply. 

--BuMed. C. A. Swanson 

* * * * * * 

• 
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Circular Letter 47-161 21 November 1947 

To: All Medical Department Activities 

Subj: Ciyilian Awards Certificates. Extension of Time to Make Recommenda
tions for 

Refs: (a) BuMed Cir. Ltr. No. 47-50, 21 Apr 1947. 
(b) BuMed Cir. Ltr. No. 47-108, 15 Aug 1947. 

This letter from the Chief of BuMed extends to 31 December the final <lat. 
for submission of recommendations for the awarding of certificates to civilians 
(nonemployees) and civilian organizations in recogn-ition of outstanding services 
rendered to the Medical Department of the Navy during World War II. 

* * * * • * 
Circular Letter 47-162 25 November 1947 

To: MedOfCom, NavHosps 

Subj: Christmas Greetings to Hospital Patients by the Americap Legion 

This letter from the Chief of BuMed states that the Navy Department has 
again offered cooperation to the American Legion in its annual program of send
ing Christmas greeting cards to patients in naval hospitals. Besides containing 
information related to the carrying out of this project, the letter states that these 
cooperative arrangements are not to be interpreted as excluding other worthy 
patriotic, fraternal, and religious groups from participation in the celebration 
of Christmas, and that addressees will coordinate, within their commands, the 
program of The American Legion with that of the American Red Cross and such 
other organizations as may be indicated locally, to the end that the spirit of the 
season may be adequate-ly and effectively met. 

* * * * * * 
Circular Letter 47-163 25 November 1947 

To: U. S. Naval Hospitals 

Subj: Graduate Medical Training Progra.m - Essentials of Approyed i}esi
dencies and Fellowships 

Refs: (a) Essentials of Approved Residencies and Fellowships dtd June 1947 
<Rev. to June 1947. Reprint from JAMA, Vol. 134 No. 16, dtd 
16 Aug 1947). 
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Refs: (b) Report of Reserve Consultants Board to the Bureau of Medicine and Surgery dtd 16 June 194 7 (available in BuMed). 
(c) Par. 5129A, Manual Medical Dept. 
(d) Par. 5129C, " " " 
(e) Essentials of an Approved Internship, JAMA 118: 1497, 1942. (f) Internships, JAMA 127: 783, 1945. 
(g) NavMed 762 revised 21 June 1946. 
(h) Outline of Graduate Medical Training Program in the U. S. 

Navy (May 1, 1946), and revised <Nov 15, 1947). 

1. The pamphlet "Essentials of Approved Residencies and Fellowships," originally published in March 1928, was revised at the last meeting of the Hous€ of Delegates of the American Medical Association. Ref. (a) has been published and is hereby approved as the standard for approved residencies in naval hospitals. 

2. Ref. (g) is hereby cancelled and superseded. 

3. Medical Officers in Commarid of naval hospitals are enjoined to use refs (e) and (f) as the standard and basis of approval for intern training. 

4. The Graduate Training Committee in naval hospitals conducting residency training shall carry out functions as required in ref. (h). 

5. The submission of the reports (NavMed 949 and NavMed 1048) required in refs. (c) and (d) shall continue. 

6. Ref. (b) is a report of the Reserve Consultants Board to the Bureau of Medicine and Surgery. One of the recommendations made was that medical officers should apply to the Bureau of Medicine and Surgery for an evaluation of previous training, and not to the Specialty Board. This was done in an effort to reduce correspondence between medical officers and the secretaries of the various specialty boards. 

7. ~ef. (a) is available in BuMed. Medical officers desiring copies should write to BuMed instead of the Council on Medical Education and Hospitals of the AMA. It is directed that medical officers familiarize themselves with the requirements of the specialty board prior to initiating any correspondence. Ref. (a) contains several changes, particularly Parts III, IV, and V. 

8. Part III, page 29 of ref. (a) is of especial importance to res idents and interns as it serves to clarify relationships. Part V is of importance to Medical Officers in Command. 

9. Part IV, page 30 of ref. (a) affects every medical officer interested in obtaining credit toward certification by a specialty board. The method of keeping a "Log of Professional Assignments" is obsolete. Medical officers who have been keeping such logs should not destroy them as they may be useful in compiling data for the secretary of a specialty board. Residents in naval hospitals must 
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keep an accurate record of all work performed, lectures, seminars, grand 
rounds. Such records should be signed by the Chief of Service, Consultants, (' 
and approved by the Commanding Officer at the completion of each training 
period (1 year). BuMed will inform the Council on Medical Education and 
Hospitals, and each secretary of a specialty board annually of the names of 
medical officers who have completed training, either in residencies in naval 
hospitals or other training in civilian institutions. Medical officers should 
withhold correspondence with secretaries of specialty boards until advised 
to do so by BuMed. This represents a change in policy in that requests for 
admission to examination by a specialty board should be submitted via BuMed. 
This procedure is the same as that followed for candidates who seek admission 
to one of the colleges (e.g., American College of Surgeons, etc.). 

10. As a statement of policy, leave during residencies should be limited to 
two (2) weeks except in cases of emergency. Officers assigned to residency 
training and to "duty under instruction in a specialty" will not be considered 
as having working hours. They must be regarded as being on duty 24 hours a 
day except that they are expected to devote most of their efforts toward ac
quiring a knowledge of their specialty. Medical officers shall stand such 
watches as ordered by the Commanding Officer. 

--BuMed. C. A. Swanson 

* * * * * * 
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