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FUXOSS: 
from skin grafts without inpairing the integrity of the graft, with the 
hope that this will facilitate the use of scnlp skin to repair defects 
of the face; also, other studies on irradiation. 

To discover a radiation dosage that will safely removo hair 

hninuls and Equipment. 
this period. 
monia but at present the colony ia free of it. Other animals have been 
found to have a parasitic infection of the skin; the same infection has 

been found in the colonies at the Yiietar Iilatitute. Smll mites 0.2 mu. 
long, not yet identified, have been removed from the haLr in the sub- 
mental region and so far heps cauaod no systmio effeota. 

The population of 250 rats was maintained during 
Early in tho qunrter some of the animals developed a pneu- 

During the hot weather the air- and temperature-conditioning apparatus 
has given sone trouble but it kas been rapidly repaired. 

Experinents in depilation with the long wave-length, high-intensity 
radiation produced by the Bracke-Seib apparatus are in progrens. The 
air roentgens required for depilation for different qualities of radi- 
ation are being determined. 

Ehperiments in Progress or Completed. Approximately 100 rats have been 
exposed to whole-body irradiation after receiving pitreasin. 

The following four experinorits ha*:@ just been completed. 
of 180-210 gm. weight were irradiated with 900 r whole body, 50 cm. distance, 
200 KV, 0.5 mm, Cu. and 1 nun. Al. filter, at about 80r/minute. 

the four experiments was dono at weekly intervals, as 24 aninnls per week 
were received from the \‘!istar colony. 
~VHS given intraperitoneally 30 minutes before irradiation. 

hle Kistar rats 

Each of 

Pitressin in aqueous solution 2 U 

Experiment No. Condition Yo, Rats No. Rats Dead 

27 A 
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Prevention of Growth of Bair in Skin Crafts; Irradiation (cont'd.) 
6- 59 -OR -0 1 

During these oxperimenta an epidemic of pneumonia ooourred in the 
colony (thore waa also an epidemic at the Vfistar Institute at the 

same time). 

ur ing 
pneu- 
been 
I ha8 
,2 aam. 
Ab- 

No conclusions have yet been reached as to the protective effect of 
pitressin in whole-body irradiation. Instead of the splell group 
used here, a large group of animals should be treated with pitrerrin 
md irradiation and results compared with those in a contsol group. 

To date, 235 autopsies have been completed on animal8 moeiving 
whole-body irradiation and irradiation to the hind leg. Approxi- 
mately 1100 Elides have been prepared but no definite caiolurionr 
have been drawn. 
pathologically until nine days after exposure to x-rap. 
of exporure wau found in 16 dayr, but the rubsidsnoe of the reaotion 
may not take phoe for sone day8 and may be very prolonged. 
hair follioler and their glandr are fewer than mnnal, although it 
was not par rible to make a definite count. !ke sebaoeourr glandr are 
more affected than are the other skir. rtmcturer (this was true e*- 
cept on tho foot pad). This roport is on the anima111 that moelved 
no proteotion from ths pitrerain. In the animelr treated nifh 
pitrerain before the UIO of radiation, the reaotion is muoh le88 def- 
inite, but ir prerent in cornpariron with the oontrolr. 
are roaroe and it ir iahporsible to oompare the aotual nmber of glad8 
that remain nith those of the oontrol group. 

Letters were prepared and sent to 90 human volunhers treated on the 
thigh in 1942-1943. 
individual8 have been re-exunined and photograph8 taken of the ir- 
radiated area. Nine people have given pennirrion for the oamplete 
excirion of the are&, whioh hbr already hen aooomplished in me OMe* 

The theory ir held that part of the looal reaotion due to irradiation 
ir caused by an antibody-antigen reaction resulting from a fomign 
protein produoed by the radiation, It he8 been lrnown for a number 
of ysarr that whole-body radiation interferer with antigen-antibody 
reaction; therefore it YIU oonoluded that if the abovo thaory wore 
true, looal radiation following whole-body radiation rhould 8hOW a 

dininirhed reaction. Vhols-body irradiation given at tnriOU8 

*aWps from 6Or to 800r and tha the hind leg of the animal Waa ir- 
radiated with the same .dooqe (2000r x 1) at various intOrtnl8 from 
i*lf an hour to six weeh apart. The resultr 80 far do rhm mry 
IliRhtly diminished reaotion, but due to the small nannber of rnin~l8 

Jed in eaob group no definite conolwions oan be drawn. 

Principal finding war that no ohage WM noted 
The peak 

Th 

The eland8 

Replier have EO far been reoeived from 17. Seven 

9 
0 

I 
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l+evention of Growth of Ikir in Skin Crafts; Irradiation (cont’d.) 
6-59-08-01 

A# plvt of the oontinuation of whole-body irradiation with heavy 

dmer, a‘group of rata inu given total-boly irradiation with 1200r 
(air), 
These data are baing added %o previous data for varioua dorager. 

When the hind leer of rata were ioed both before and during the ir 
radiation, same proteation WM noted. This ir rimilar to tho offeot 
of pitrersin and ir part of thore experimsntr. 
oonrtriotorr were tertsd and they all showed a slight proteotive 
effeot. 

They began to die around the fourth day; nom has rurvlved. 

Three other vuo- 

Propored Experimonb. 
be terted after nhoie-body radla+,ion followed by radiation of 011. log, 
a8 trru done in the firrt experiment with pitroarin. 
tennine whether ths effeat of pitrerein (in deoreuing tho irradi- 

ation reacrtlon) is due to tho pitrerain alone or to am impurity in 

Three other preparation8 of pitrersin are to 

Thio i8 to de- 

the plWp8r8tiOn. 

To show the effnot of pitrerain on arteriolea both before mid after 
it6 me in the rat’# limb, teohniqwr with tho urn of thorotmat 
are being worked out; an attempt ie being made to use +ke Braake- 
Seib apparatur to take the x-ray film. 

Tho rtudy of the relationrhip of +yho age of the rat ud whole-body 
Irradiation is being oontiawd. 
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PROJECT TITLEI Surgery Required for Treatment of Radiation end Thennal 
Burns 

PROJECT DESIGNATION: 6-59-08-04 CONTRACTOR &ND/OR LABORATORY : Med College 
MD 411 . of Virginia (Evans) 

COGNIZANT AGENCY: Ned .%s & Dev Bd, SGO DATE: 1 Apr - 
PURPOSE: To invertigate the rurgioal prooeduree required to handle 016- 

ualtim that have been subjeated to radiation and themal burns suoh aa 
those that may rerult from axporure to large ll~lounta of radioaotive 
material; and to oonduot these atudies under aonditlona and effeotr of 
oold. 

30 June 49 

The follawlq memorandums to Dr. Evans from the member8 of hir researoh 

staff comprire the report of proereas for this quarter. 

Dr. Ham (Phynlos Division). The first objeotive has bean to aoqulre 
personnel, laboratory faoilities , and equipment. 
oomprirer a small but mll-equipped laboratory urd laohine rhop, and 
an x-ray oonorete struoture housing a 1OOO-KVP x-ray mmhlne. 
major aooomplishmsnt to date has been the oomtruotlon of a mur rpbotro- 
meter, whioh ir nearly oomplete and will be ready for Initial tort- 
in June. 

Thir Diririon now 

The 

All areae outside the aotual x-ray enolosure have been monitored oaro- 
fully with radiation inetrunentr to aemure adequate proteotion of por- 

ronnel. The x-ray beam refleoted throwh the berylllm window haa boon 
plotted in the vertioal and horizontal plane. Abrorptlon curves and 
half-wlue layerr have boon determined in lead, oopper,and alumlnma. 
A lead shutter operated by oleotromrgnet allows exposurer Prom two reo- 
ondr to any dorlred length of timo. All radiation mrarur~entr ham 
been made with Victorsen r-ohrmberr of red bakelite, blwk nylon, boryl- 
lim, and polyothylone. 
nylon ohambrr have been oalibnkd at tho National Buroau of Standamla 
on a 200-Ky x-ray be- filkrod through 1.6 nun. of beryllium. 

The 26-r rtandard ohombor and om 260-r blaok- 

Tho mixture of roft and hard x-rap makor tho calibration of tho 1OOO- 
KVP born dlffioult, if not imporribla, by ordinary meam rwh a8 #turd- 
atd r-ohuabrrr. Prorent data obtainod in thl8 laboratory indioato that 
a oonridorablo mount of soft radiation ir prorent at dlrturoor olorer 
than 160 om. to tho rouroe. 
type of ohmber wed and the distanoo at whioh tho xnoarunnnent ir made. 

Half-value layers aro a f'unotlon of tho 

Ilholo-body irradiation of dogr ham bran porformod at 160 om. from tho 
rouroe through 1 mm. of alumintau fllfer. 
field im uniform nithln m fos r over the moa oooupied by tho UWl- 
A11 r-ohunberr agree aanong t&mrelrsr within exporimsntml error at 
thi8 dirtanoo. To date, throe dogr have been irradiakd and 8tudi.d. 

At thir distanoo the radiation 

21 
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Surgery Required for Treatment of Radiation t 
Thermal Burns (oont'd.) 

6-69-08-01 

A muonlk phantom ha8 been oonrtruoted, and meuumant. are now in 
ptogrerr on dopth doryor. hrge doragor or radiation ham boon gi-n 
relootod rpeoIwn8 fumlrhod by the Btology of tbe Sahool 
of Rramoy. 

An air-oonduotlrity motor ir uador ooartmotion. It ir hopd tht 
tortr will rharr the value of thk ln8trumutt in monitor- Irboratori~r 
Oxpored to r8dioaotiVe C02. The prbny purpore here 18 health phyrlor, 
but fhturo tortr may make it porrible to obtain quantitative data on 
radloaotir, a02 exhaled from the 1-r of dog8 whioh h.n beam Injmkd 
with radioaotive oarbon. 

The labomtory ha8 aaquired reoently u1 AEQ-SOT raft X-my tube. A 
pmr rouroo of 60 W at 36 mea. murt bo ooartwtod for thir tub, 
and porrlbly the neOe8rify equipment -11 bo provided by loan or gift 
from a well-known manufmoturer of x-ray equipnslrt. The tube will bo 
wed for radiation-ohanirtry rtudier in oonjrmotion with the mu8 rpotro- 
-tor and dl1 alro be applied to rtudlar of radiation Injury in tha 
prorent pqrroa on tbtnml-injury rsrerroh. 

Sin00 r-meferr are not oonridored ratirfaototy for the aeuurwmnt of 
doragor from borylllun-window x-ray tuber, M attwt rill bo nmde to 
mouure the tanperaturo-riro in -tar due to tb abrorption of %-ma 
Pnront plana oontanplate tho ue of momitirr thenno-elrmentr ruoh u 
bimnuth-tin blmuth. 
for delivory In July. 

A renritiro potentiomtor bridge ir roheduled 

. 

A pmpoaed roroaroh prcgrm in the radlatlon ohomlrty of orgurio rub- 
rt.aaer in aqueour rolution hr been ruhnitkd to Th 8urc;oon haoral'r 
Offioo. 
rpeotraaeter the gama evcihd from rolutlonrr rubjooted to intoamo lrrad- 
htiOXI Mth ,Oft X-w. 

Here, It ir p1-d to roan and uulyia by UUH of tho BUS 

Dr. Jamr (8autology Diririon). 
?or.atudior Of th-0 b.810 Qp$ 81 

Tho Heamtology Laboratory ir rat up 
routin0 hrutolqlo detoninationr 

for gonoral rtudy, inoludiq hnacytlobin, rod urd whit. 0011 oountr, 

oto.; bioohmloal detodartionr for the rtudy of th. blood pipata, 
I..., bilirubin, urine and fooal urobilinog.n, urbo oopmporphyrin, 
red-oell protoporphyrin, and rem iron md ooppor; and a mlroolluwour 
group of oxmlnationr on the urlne md froor rrhioh .id in dm ernluatian 

diffOYWnti81, rOti0~1OOytO DOUIltlr hemrtOOritr indio~r, f ~lllt~, 

22 



Surgery 3equired for Treatment of Radiation & 

Thermal Burns (cont'd.) 

6-50-08-04 

)- 

1- 

M 

ion 
t 

i 

of various hematologic and hepatic disorders-i .e., bromsulfonthalein, 
p lasma chol ine s teras e, et c . 
During the past year, interest in the fate of hemoglobin in the severely- 
burned person was prompted by clinical observation that anemia may rapidly 
become profound. While undertaking this study with the use of whole-blood 
volumes (by g2 and T-1824 (Dr. Nachman)] and total circulating hemoglobin 
data, we became aware that all the severely-burned patients were showing 
a marked increase in the exoretion of the urinary urobilinogen very short- 
ly after their bum and that extremely high excretions preceded their 
death. The fact that they have also excreted large quantities of feoel 
urobilinogen has been interpreted as being due to inoreased destruction 
of blood, both their own and that infused. 
ogen led us to believe that the Liver in some manner may be involved 
earlx in burns, either from a "toxic" change arising at the site of the 
bum or perhaps from other factors. From other liver-function studies 
done on a few of the burn-patients, some evidence has been obtained to 
suggest early impairment of at leaet excretory function of the liver, 
and possibly protein-synthesis impairment. Preliminary estimations of 
urinary coproporphyrin excretion seem to indicate that this substance 
is also increased early in the severely-burned patient. 
progress to determine the isomer type and concentration of the various 
ooproporphyrins . 

The data on urinary urobilin- 

Studies are in 

me hope to carry out with the Physics and Biochemistry Divisions of 
this project studies on the distribution of N16 in man and animals in 
the heme derivatives. 
bilirubin in animals and the fate of the various heme pigment8 found 
in the stool. During the iummer we hope to carry out studies on the 
electmphoretic mobility of hemoglobin prepared by the Biochemistry 
Division. 

Present ideas are to study the exoretion of 

Some additions to the general function of the laboratory should be made 

for obtaining specimens in a satisfactory manner. This would entail set- 
ting up a metabolic ward where it would be possible ta get aocurate and 

oomplete urine and fecal specimens during the periods the patients are 
hospitalized. 'In nddition, the metabolic ward would allow a nore 

acourate detemination of the nitrogen metabolism of patients and, more 
important, generally would bring us into cloaer observation of the 
clinical manifestations of bums, particularly in relation to ths 
alteration observed in the laboratory. 
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Surgery Required for ?reatment of Radiation 8 

Thema 1 Burns ( cont' d. ) 
6-59-08-04 

Dr. Robinett (Surgery Division). 
Ti selius apparatus has been to hemonstrate electrophoretic changos in 
the blood-protein pattern in individuals who have suffered thermal or 
irradiation damae,e. 

'i'herefore, 12 of the patients who entersd the hospital with "fresh" 
burns involving more than 10 per.cent of the surface-area of the body 
were studied by thiR procedure. 
ization as possible was used as a rough control over later samples. 
These patients varied in age from four to 04 years, and their burns 

affected from 10 per cent to 98 per cent of the surface of the body. 
Thirty-five samples were taken from these patients, but since several 
died in 24 to 48 hours only one sample is present for these ctwe8. 

The purpose of the work with the 
-7 

A sample token as soon after hospital- 

Grons changes in electrophoretic pattern were found in all the patiente, 
the amount of change being proportional to the extent of the bum. 

These chhnges consisted of an increase in alpha globulin and a decrease 
i.1 albumin concentration. When infection became a factor, the gama 
globulin increased. 

The influence of therapy on the pattorn is well shown in one case where 
samples were taken before and after adninistration of albumin (100 gm.). 
This caused the albumin-peak to resume its former prominence. 

In two patients with extensive burns, a new component moving near the 
gamma globulins appeared. 
enia, but the mobility of the peak is not characteristic of the latter 
substance. 

This may be associated with a hyperfibrinogen- 

Two samples of blister-fluid run with their corresponding plasmas show 

the preponderance of albumin in this exudate. 

Electrophoretic studies of burned dogs have not been done to any extent. 
Then one dog given a minimal burn was studied, an increase in alDha 

globulin was found to be associated with a decrease in albumin. Studies 
with electrophoretic technic have failed to show changes in the pattern 
following massive, intennittent dosos of irradiation on carcinoma-of-the - 
cervix wises. 

radiation failed to show significant changes following their treatment. 

Twelve cases studied prior to and several time8 after ir- 
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Surgery Required for Trealment of Radiation & 

Thermal Burns (cont' d. ) 
6- 59 -08 -04 

Dogs and rats have been subjected to irradiation and eleotrophoretic 
analyses made of their sera. 
apparently lethal doee of irradiation, no gross changes were found in 
the electrophoretic pattern in the few animals studied. 
on the Manhattan Project found marked changes in the alpha globulim 
in dogs dying of irradiation sickness; apparently dosages were much 
greater than the ones we use. 

Even though the animals received an 

Other workers 

After a study of the literature it was found that no satiafaotory 
standard thermal burn had been devised which could be used by awlab- 
oratory. While several workers have studied the mortality and blood- 
changes in animals given burns of various depths, none has tried to 
pmduce a standard procedure by which a known percentage of body- 
surface can be given a first-, sccond-, or third-degree bum. Studies 
are in progress on the effect of a 20-per-cent deep second-degree body- 

bum on a dog. If a standard bodily response to this prooedure is ob- 
tained it will be of value in future studies of hemoglobin-metabolism. 

The same scarcity of knowledge is found concerning a standard X-irradiated 
dog. 
lethally-irradiated animals. For this purpose we have used the 1000-KV 
x-ray mwhine and have given 250 to 270 roentgens of whole-body irradi- 
ation to three animals. 
interesting and somewhat unif om. 

It has been our desire to produce a standard response in non- 

The hemograms of these dogs have been very 

It is proposed to continue the work in progress on the electrophoresis 
of sera of burned patients and irradiated animals. 
to produce A standard response in a non-lethally-irradiated animal so 
that this animal can serve as a future researoh tool in hemoglobin- 
rtudies. Work on a standard thermal burn in the dog is being done for 
the same reaaon, since no adequate studies of therapy cm be begun 
without contmlled studies of normal, non-treated dogs. 

Dr. Hayner (Surgery Divis ion). 
the paat fer months has included several facets. Studies on hemoglobin- 
degradation in the burned patient have been reported by Dr. Pumell; s2 
red-oell-volume evaluations by Dr. Nachman; and studies of the blood- 
protein eleotrophoretio pattern and blood-volume a1 teratiom in the 
burned and irradiated animal by Dr. Robinett. 

It is our intention 

The work of the Surgery Division during 
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Surgery Required for Treatment of Radiation de 
Thermal Burns (cont ' d. ) 

6-59-08-04 

In order that this and other divisional work might function well as a 
whole, we have actively endeavored to advance our research faoilities , 
particularly facilities for animal experimentation. The animal labora- 
tory unit now consists of (1) a fully-equipped operating roam, (2) a 
treatment room convertible to a second surgery, (3) a diet kitohen, and 
(4) one animal-study room whioh will house approximately 20 animals 
under metabolic conditions. In anticipation of the we of carbon 14 
in the animals and its excretions in the carbon dioxide, adequate 
ventilating facilities have been provided, with a wide margin of safety. 

Fundamental observations of Schoenheimer, Rittenberg, and his group sug- 

gest that (1) the body protein pool is not statio but is in a dynamio 
equilibrium, (2) glycine is a precursor of hemoglobin, and (3) hemoglobin 
in the red cell is essentially unchanged until the cell-wall is destroyed. 

These oonolusions were gained by feeding tagged materials such as glyoine 
to animals and man and following the buildup of the isotopio material in 
the red cell and serum protein, and following the disappearance of tagged 
transfused cells. 

In the burned patient the problems of altered synthesis and degradation 
of hemoglobin are striking. Anemia must be constantly guarded agaiMt, 
and it is a common clinical observation that transfusions frequently do 
not produce the rise in hemoglobin which might reasonably be expeoted. 
Many factors are doubtless in operation, and the subjeot lacks olarity. 

Several modes of attaok present themeelves. 
time required and the amount of hemoglobin synthesized from isotopio gly- 
cine would be of considerable interest. Further observations on the fate 
of the transfused red oell could be gained by following the degradation 
of tagged hemoglobin and its oonver8;on to bilirubin. With these prob- 
lems in mind we have oonetructed bile fistulae in dogs in order to obtain 
all the bile excreted. In this preparation we plan to transfuse tagged 
red cells from a donor-animal and follow the breakdown to bilirubin under 

normal conditiona , in the severely-burned animal , and in the irradiated 
animal. 

studies of the isolated bilirubin and further degradation-studies of 
bilirubin admitted to the gastro-intestinal traot and oonverted to 

Information relative to the 

These observations could be extended to include exoretion- 

UT obi linog en 

We feel that considerable progress has been made, and we antioipate a 
continued active program of endeavor. 
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Surgery Required for Treatment of Radiation & 

Thermal Burns (cont'd.) 
6-59-08-04 

Dr. Purnell. 
candidates for study is 51 in the seven months from 1 Ootober 1948 throua 
31 May 194s. 

Patients vary in age from eight months to 84 year4 and are 

hospitalized after the first re-dreesing. Examples of certain oornplicat- 
ing faators which occasionally forced admiasion to the hospital for small 
burns are: associated disease suoh as scarlet fever and severe upper- 
respiratory disease; damage to the pulmonary tract from the burn; severe 
burns of the eye; infection in the site of the burn; carcinoma in old 
burn-scars; keloid fomation in burn-aoars ; and burns in oritical places 
(as across joint-surfaces). 

The number of burned patients hospitaliced and therefore 

The size of the burns varies from l+ to $4 per oent of the 
-Burface. bodi bot white and colored. Patients with small, deep burns were frequently 

In the same seven months, about 450 burned patients were treated' in the - 

emergency room and clinic. 
10 per cent of the body-surface. 
grease, metals, electricity, sun, acids, and alkalies. 

were seen. 
site or depth of burn, aleanliness of burned area, aid of the penicillin 
olinic, and lack of a complicating disease. 

None of these burns was greater in area than 
Burning agents included fire, water, 

NO x-ray bum 

Reaeons for non-admission to hospital included insuffioient 

After the burned part was carefully inspected, therapy as follows was 
oarried out: 

Locallyi 

Minimal debridement. 
Vaseline gauze immediately on the wund. 
Pressure dreesing made of padding and ace bandage. 
Splinting of a part if ner.easary. 
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Systemically (depending on extent of burn and condition of patient) t 

Intravenous f luids , usually by oannula. 
Bladder oatheteritation. 
Tube-feeding for forced dietary intake. 
Anti-tetanus serum or tetanus toxoid. 
Penicillin and/or streptomycin. 
Analgesios and soporif io. 
Stryker orthopedic frame. 
"Therm-o-rite" apparatus. 
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Surgery Rcquired for Treatment of .iadiation and 
Thermal Burns (cont'd.) 

6- 59 -Ob04 

Sub-acute and chronic treatment carried out in the hospital and in the 
clinic followed a somewhat similar outline, attention being paid to both 
local-lea ion and systemic status. 

Long-term follow-up reviews and reconstructive surgery are being carried 
out, and an expansion of the present activities is planned. 

Investigative work has included the problem of the hemolytic destruction 
of blood. 
culating red-cell mass is destroyed immediately at the site of the bum 
has been based on blood-volume studies plus the amount of circulating, 
released hemoglobin. Tt does not take into account the number of cells 
damaged in varying dcgreen but not immediately destroyed either at the 
site of burn or in the usual blood-destroying tissues. Measurement of 
damage to red-cell membrane has usually been by means of osmotic-fragility 

methods and rarely by contusion-type mechanical-fragility methods. My 
contention is that osmotic and contuaion-type mechanical-f ragility methods 
are not physiologic tests of cell-membrane strength. Twisting and squeez- 
ing of the red cells seem to be more nearly physiol.ogic since those types 

of stress occur in small capillaries. 
have devised for this procedure is that of forcing red cells through very 
fine tubes. 
destroyed by this method. 
to be carried out. 

The statement that not more than 10 per cent of the total cir- 

The principle of an apparatus I 

Preliminary tests have shown that portions of the cells are 
Refinements, controls, and calibration remain 

Objectives of the investigation include detemining what amount of hemo- 
globin has been released early in the post-burn course and as the course 
lengthens; and how much more rod-blood-cell destruction can be predicted 
in a reasonably short time, such as i8 to 48 hours, on the basis of the 
proportion of cells showing alteration in membrane. If such data can be 
obtained and proved, they will have a definite bearing on the rational 
whole-blood therapy in burns. 

The Metabolic Tlard. During this trial run of collecting data of 
various kinds for the investigation of the hemoglobin-metabolism in burns 

it has become apparent that unless special effort8 are made by special 
personnel in a specially-designated portion of this hospital, careful 
and well-controlled work cannot be doce. It is felt that far too much 
time has already been wasted by other groups on poorly-controlled work, 

and we wish to avoid such a catastrophe. 

A possible solution of this problem would be the setting up of a metabolic 
ward in the white hospital as a self-aontained unit, staffed by a speoially- 
trained group of nurses and doctors and supervised carefully by the Burn 
Unit. The ward should have its own dressin& and operating rooms with an 
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Surgery Required for Treatment of Radiation and 

Thermal Burns (cont'd.) 
6-59-08-04 

air-conditioning and filtering apparatus attached. 
be either four or eight beds, available to both white and colored patients. 

The oapaoity should 

Dr. Nachman (Isotopes Division). 
program carried out by this Division, and it deals chiefly with a compar- 
ative study of red-cell VOlUmeS in human subjects as determined with 
P32 tagged red cells and T-1824 dye. 

The ilrmodiate objective of this study was to develop a simple, rapid, 
accurate, and easily-reproducible method for measuring the red-cell 
volume directly. 
of the Y3' tschnique with the T-1824 dye hematocrit method, which meas- 
ures red-cell volume indirectly. 

This report is a review of the major 

At the same time, we sought to compare the reeults 

Realization of the immediate objective would provide us with an exoel- 
lent investigative tool directly applicable to the broader program of 
investigation of hemoglobin metabolism in irradiation and/or thermal 
in jury. 

The technique, briefly, is a modification of the one proposed by Hevesy 
and Nylin. 
of the subject's red cells tagged with #2 -- in vitro. 
technique are described in a report soon to be submitted for publication. 

The red-cell volume is determined by isotope dilution by use 
The details of the 

Forty determinations were performed on 38 subjects from the surgical 
services of the Medical College of Virginia Hospitals. 
hematocrit method gave R mean red-cell volume of 2320 2 79 00.; with 
the P32 method the mean red-cell volume was 1850266 CO. 

mean values are significantly different (d = 470f 102 00.; t = 4.6, PL 
.Ol). 
method was less value obtained with T-1824. The 
mean ratio of the was 0.800 - 0.153. None of the in- 

dividual ratios fell outside the range of the mean ratio 
standard error. 

The T-1824 dye 

These two 

In every case, the red-oell volume as determined by the $2 

2b times ita 

Correction of the hematocrit for trapped plasma in calculating the red- 
oell volwne by the T-1824 method was purposely eliminated in this study. 
If the hematocrit is corrected by 0.96 for trapped plasma, the red-cell 
volume by T-1824 becom s correspondingly higher. Rs-caloulation of the 
ratio of the RCV by P " yields a value of 0.867. 

XCV by T-1824 
using corrected hematocrit 

Similar studies of simultaneously determining red-cell volume with 

tagged cella and plasma volume with T-1824 dye have been conducted by 
3n I 
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Surgery Required for Treatment of Radiation and 

Thermal "urns (cont'd.) 
6-59-08-04 

2 
Gibson and Meneely using radioiron and by Reove and Mayerson using . 
The following table gives the mean values of the aforementioned studies 
for the ratio between RCV as determined by the isotope technique and RCV 

by the dye method. 

Mean Ratio Hematocrit 
Isotope RCV by isotope Correction 

RCV by dye Factor 

No. of 
Inveetigato r Cas 6s In1 

LO Hematocrit 
RCV by isotope Correction 

RCV by dye Factor -- 
Gibson 40 FeSS, 59 0.845 None 

0.809 None 
Reeve 28 13 3F 0.870 0.95 
Menee ly 

Mayerson, 

Present Study 40 P32 0.800 None 
0.867 0.96 

Lyons, et. al. 26 P32 0.960 0.916 

Excepting the value of 0.96 obtained by Mayerson -- et. al., there is no 
significant difference in the mean values above. 

at least) virtual confirmation of the radioiron and radiophosphorous 
techniques for determining red-cell volume, 

This indicates (to me, 

We have used the P32 technique to measure red-oell volume immediately 
before and after transfusion of a known volume of red cells in a feu 
caaes. 
be drawn, but the results are encouraging. In addition, we have 
utilized the P32 technique to follow the red-oell volume of two severely- 
burned patienta in conjunction with Drs. James and Purnell. 

The group is not large enough to allow definite conclusions to 

Dr. McKennis (Biochemistry Division). In order to obtain information on 
the production and destruction of hemoglobin in subjects which have been 
injured b ionizing or thermal radiation, it was decided to study the up- 
take of NT5 glycine in burned patienta at the hdical College of Virginia. 
Previous work of Rittenberg and his associates gives information on the 
appearance of N15 in hmin chloride following ingestion of N15 glycine. 
Data were obtained in normal subjects as well as in subjeots with pernio- 

ious and siokle-oell anemia. The rate of uptake and disappearanbe of N16 
in heme, and other data, enabled these workers to make interpretationa 
concerning the life of red oella and hemoglobin. 
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Surgery Required for Treatment of hdiation 
and Therrnal Burns (cont'd.) 

6-59-08-04 

The frequent complaint of those concerned with the surgical treatment of 
burns is that hemoglobin seems to "disappear" after transfusion. It has 

been stated (Evans - private oomunication) that there are no studies on 
the rate of synthesis and destruction of hemoglobin in such patients. 
Therefore, in order that N15 glycine mi ht be wed in the study of hemo- 
globin-metabolism in these patients , N1! potassium phthalimid was reacted 
with ethyl chloracetate according to previous ly-published methods. 
resulting ethyl phthalimidoacetate will be hydrolyzed to give N16 glycine. 
Two different types of experiments are contemplated: 
N15 glycine to selected burned patients, and (2) the transfusion of Ill6 
labeled red cells to normal subjects and burned patients. 

The 

(1) the feeding of 

In the firet experiment, NI5 glycine will be administered in divided doses 
to selected burned patienta. 
samples of blood will be taken and the abundance of N15 determined in 
total blood proteins, hemoglobin, and heme. 
experiment will extend over a period of 100 days. In order to insure 
that the hemoglobin is pure, it is planned to subject crystalline samples 
to electrophoretic analysis. Hemin chloride obtained from the pure hemo- 
globin* can then be compared with hemin chloride from whole blood, It is 

also desired in a number of instances to purify both substances to the 
point of constant isotopic composition. 
nitrogen gas prepared from Kjeldahl digests by the action of hypobromite 
or nitrogen gas prepared by direct combustion of the samples. 

At intervals of approximately three days, 

It is anticipated that each 

N16-analyses will be made on 

In the event that uynthesis of hemoglobin in the burned patient differs 
dramatioally from that in the normal patient, further investigation will 
be warranted. It is thought that, in any event, the investigation of 

possible in-vitro synthesis (London and Rit enberg) of heme by blood 
sampler from our subjects incubated with ?I1' glycine should prove inter- 

-- 
eu ting * 

Shoe acetate has been shown by others to be a precursor of heme in the 

rat, it will be of interest to study with heavy carbon the ability of 

*Usoellaneous studies on the chemioal composition of "pure" hemoglobin 
rill be oarried out in conjunction with these studies. 
aooumulating in the literature to indicate definite chemical and physioal 
differences in henoglobins which depend upon treatment of samples and the 
physiologic status of the organism. 
tween electrophoretic mobility of hemoglobin from patients with sickle- 
0011 anda and normal eubjects again point to probable differenoes in 

Much has been 

The reoently-reported differences be- 

1 oheaioal compoiition. 
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Surgery Required for Treatment of Radiation 
and Thermal Burns (cont'd.) 

6 - 5 9-0 8 -04 

acetate to serve as R precursor of heme in the human and perhaps to cm- 
pare utilization of acetate with utilization of glycine in various phpio- 
logic states . 
Labeled blood obtained from experiments in which N15 glycine is fed will 
serve not only for a study of what happens in the formation of hemoglobin 
but will also be a source of donor-blood. ?t is planned to transfuse 
labeled red cells to burned patients. By following N15 nitrogen oon- 
centration as above, for example, we should be able to detect alleged 
differences between the ability of normal subjeote to break dorm hmo- 
globin and the capacity of burned patients to do the same. 
establish some experimental correlation between old and near cells, it 
is planned to follow the disappearance of injected cells eerologically 
as well as by the disappearance of N15. 

In order to 

Corollary experiments on dogs have been started. 

of experiments on the dog aa opposed to the human are derived from the 
use of bile fistulae in dogs. 
that standard thermal and ionizing irradiation doses can be given to 

animals more readily than to humans are obvious advantages. 

thought that the production of heme in the dog with oarbon and nitrogen 
labels will enable us to study the position of the labeled oarbons in 
heme, since degradation of the labeled heme om then be carried out by 
in-vitro or in-vivo methods, 
lies in the fact that radioactive carbon can be employed as an indioator. 
Radioactive carbon has been obtained from the Atomio Energy Comnission. 

In part, the advantages 

Direot colleotion of bile and the fact 

It is 

Another advantage in the use of the animal -- -- 
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PROJECT TITLE! Rehabilitation of Patients with Diseases of Military 
Importance 

PROJECT DESIGNATION; 6-60-09-01 CONTRACTOR AND/OR LABORATORY: MNL, 
Chicago 

COGNIZANT AGENCY: Med Res & Dev Bd, SGO DATE8 1 Apr - 
30 June 49 

PURPOSEr To study rehabilitation of patients suffering from disease8 of 
military importance in order to develop and elaborate methods for short- 

ening convalescence. 

Beriberi Heart lliseaae and Nutritional Hypertension. 

r~(18 to study the genesis of the nutritional hypertension that has been 
reported in patients with beriberi heart disease when they are treated 

with thiamin, and if possible to determine whether the hypertension occurs 
on the baais of humoral or nervous meohanisma. 

studied at the House of Correction (Bridewell), Chicago, developed hyper- 
tension when treated with thiamin; therefore, the problem remains un- 

solved. However, the observations reported below of a low incidence of 
physical eigne of gross malnutrition in the population at Bridewell raises 
a question of great importance to the Army. A large portion of this pop- 
ulation consists of alcoholics and tramps, types who in the past have 
been ooneidered especially prone to develop pellagra, beriberi, and other 
syndromes of malnutrition. The important question raised by the present 
observations is: Has fortification of cereals and bread with synthetic 
vitamine prevented gross malnutrition in these people? It ia believed 

that this is the case, and it therefore seem that many of the Army's 
nutritional problem in healthy troops in relation to vitamin defioiencbs 
oan be solved by an adequate fortifioation program. 

The basic problem 

None of the patients 

Detailed Nutritional Studies of Men Suffering with Chronic Alooholism. 

Sixteen alooholics, seleoted because they had stigmata cmonly attributed 
to malnutrition, and nine alooholios selected as oontrole (having none of 
these stigmata), have been studied intensively. 
cluded detailed dietary histories, and serial clinical studies of cardio- 
vascular function by different techniques before, during and after therapy 
with thiamin, placebos or cardiac drugs. In addition, roentgenologic 
small-bowel pattern were observed by Weintrobe'e rapid technique; fastiw 
hour specimens of urine were analyzed for thiamin and riboflavin; and 
serial determinations were made of hemoglobin and plasma protein. Prelim- 
inary oonclusiona based on these data are: 

The observations in- 

1. None of the men had eaten an nadequate" diet (by etandards of 
the Food and autrition Board) before admieeion to hospital. 

2. In all patients the dietary intake was "low'' in oonsumption of 
leafy green and yellow vegetables, oitrus fruit, milk, cheese, ioe orem 
and butter. 
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3. Cardiovascular measuremonte such as ECG, circulation time and 

venous pressure were no different for patients treated with thiamin and 
untreated patients. 

4. The fasting-hour urinary excretion of thiamin and riboflavin 
(measured on admission) fell within the "nomal" range. 

Si Small-bowel patterns were not of value in establishing a diag- 
nosis of nutritional defioienoy in the patients. 
rhoued alteration6 in small-bowel pattern toward "normal" as frequently 

in the untreated alooholics as in the treated alcoholics. 

Serial obeervations 

6. Among the 16 alcoholics with minor stigmata on the akin and 
mucous membranes, there was one case of Wernicke's encephalopathy and one 
ome of nutritive failure (polyneuritis, apathy, and fissmd, red, sore 

tongue wlth papillary atrophy). Thae were the only cases among over 
20,000 newly admitted inmates examined, who showed clear evidence of 
nutritional def ic iency as deanonrtrated by dietary inadequacy, his tory 
and physioal examination, low urinary vitamin exoretion, and response to 

vitamin therapy. 

Nutritional Sumy of Alcoholic and Other Newly Admitted Inmates of the 

souse of Correotion. In order to obtain aocurate data on the frequency 
of stigmata attributed to malnutrition and the physical status of a rep- 
resentative alcoholio population and beoaune d careful two-year search 
for primary nutritional disease in the outpatient clinic of the Research 
and Educational Hospital had not been fruitful, a nutritional survey was 

started at the Home of Correction in March, 1949. The techniques used 
were essentially those employed by Youmans, Bean, Ashe, Johnson, Kark 
and others in examining soldiers and civilians during the past 10 years, 

but were more complete in oertain details (e.&., palpation of abdomen, 
examination of the chest), 
the resulting statistics are being compiled. 
patients, ma tly alcoholics, out of 980 admissions. Hemoglobin determi- 
nations were made on the blood of 380 of the men. 
ination wao suggestive of nutritional deficiency diBease, a detailed 

dietary history waa obtained from the individual under study and lit the 
same time a detailed dietary history wae taken from one of the patients 
in whom physical examination revealed no evidence of nutritional disturb- 
ance. 

The survey was completed early in June, and 
Data are available on 462 

When physical exam- 

Twenty-five pairs of men were studied in this manner. 

In this group of 452 no oase of beriberi, pellagra, scurvy, Wernlcke's 
disease or polyneuritis was discovered, 
typical chronic alcoholiosr 
maturely aged. 

of old septic lesions. 

The men were, generally speaking, 

Some were covered with "wine sores" or the pigmented soars 
rheumy-eyed, dirty, unshaven, thin and pre- 
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Distribution ourves of height and weight are being prepared. 
averaged 14.5 gm/lOO ml blood, ranging from 10 gnu to 19.9 gnu/lOO ml 
blood. Analyses of diet histories obtained from the 25 pairs of patient8 
show that their food intake was the same.quantitatively and qualitatively 
aa the dietary intalms of the alooholios who were studied intensively. 

Hemoglobin 

It is tentatively conoluded that gross malnutrition is rarely present 
among chronio alcoholios living in the Chicago area. 
little to suggest that these men are suffering from avitaminosis. 

Moreover, there is 

In view of the faots that pellagra, polyneuropathy, and beriberi heart 

disease were extremely oonrnon emong ohronio alooholios in Boston, Cleve- 
land and New York before 1941, and that the diets of the alooholios in 
Chioago are similar to those ooneumed by the pro-war alooholios fooasist- 
ing mainly of bread, doughnuts, ooffee, stens and hashes), it is ruggested 
that the fortifioation of bread has proteoted the alooholio from the ill 

effects of B-oomplex defioienoy disease. 

A detailed study is being made of the inoidenoe of nutritional disease in 
hospitals fran 1938 to 1948, inoluding statistioal data on food intake, 
eoonomio status and incidenoe of nutritional disease. 
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' PROJECT TITLE: Fluorine and Dental Caries 

PROJECT DESIGNATION: 6-63-08-01 CONTRACTOR AIu'D/OR LABORATORY: U. Calif. 
MD 470 (Becks) 

COCNIZANT ACEKCY: lded Res & Dev Bd, SGO DATE: 1 Apr - 

PURPaE: To determine the effects of topical application of fluorine 

30 June 49 

on the incidence of caries. 

1 ' The facilities of the dental clinic of the University of California, 
Berkeley Campus, have been plaoed at our disposal for this project, work 
on which was inaugurated in February 1949. 
gun 2 Kay, and details were worked out to handle students on a large 
scule when the fall semester starts in Septmber. 

The first pilot-study was be- 

In May, 80 students applying for dental service volunteered as the pre- 
lininary group. 

ments : 

They received four appointnents for the following treat- 

Dental roentgenograms (one set available to the student upon com- 
pletion of the series of four treatments). 
ination of student's saliva as an index of dental-caries activity 
and survey of food intake, Thorough dental prophylaxis and first 
application of 2-per-cent sodium fluoride. 

Thorough clinical dental examination. 
fluoride. 

Third application of sodium fluoride. 

Bacteriologic exam- 

Second application of sodium 

I Fourth application of sodium fluoride. 

Upon completion of this series of four applications a second bacteriologic 
examination of saliva was made. This group of students will be recalled 
in lday of 1950, 1951, and 1952 for roentgenograms, dental examination, 
and saliva-specimen. 

The appointments were made from 6:OO to 1O:OO P.M. Moiiduy through Friday, 
requiring a total of three weeks to complete one series of appointments. 
The clinical staff consisted of four clinicians each evening, a secretary, 
and one laboratory helper. The latter sterilized instruments, rosupplied 
dental trays, etc., for the next evening's operation. 

\':hen this grant was applied for it was felt that one dentist could handle 
the project expediently on a full-time basis. He was to be assisted by a 
dental hygienist for prophylactic treatment, a laboratory technician for 
studies on Lactobacillus acidophilus, and a secretary to maintain records 
and handle patients. Since it soon became apparent, however, that it 
would take too long to study 2,009 students on this basis, an appeal for 
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I 

volunteers was made to practicing dentists in the East i3ay area. Fiftem 

dentists and the members of the staff of the Division of Dental Medicine, 
College of Dentistry, were invited to participate in the clinical opera- 
tions, 
placed in charge of all roentgenographic work,and three other members of 
the s taf f handled the dental exominat ions. 

For purposes of uniformity, one member of the latter etaff was 

The findings of this preliminary group b1.e being compiled at present. 
Preparations are being made during the summer for the study which will 

begin in September. 

Screening students and arranging schedules for students and volunteering 
dentists have been the most time-coneuming phases of the study. 
those students were selected who expect to be residents of the Eerkeley 

Campus for the next three or four years. 
ments had to be changed because of evening classes. 
this first pilot-study worked out satisfactorily. 

Only 

Previouely-arranged appoint- 
In general, however, 

Tn September, five group of 80 students each and an additional group of 

200 will be screened. The latter will serve as replacements in cases of 

last-minute cancellation. The screening will be continued during regis- 
tration in February 1950 for the spring semester. It is antioipated that 
a total of 700 to 800 students will have been treated by the close of the 
spring semester; i.e., May 1950. 
evaluated otatistically and the program continued in September 1950, unW 

2,500 student8 have been studied. They will be divided into five groups: 

During the summer these data will be 

1. 600 students receiving full-mouth 2-per-cent nodium-fluoride 
applications. 

2. 600 students eerving as a control to Group 1, receiving topical 
application of a siailarly-colored solution containing no fluorino. 

3. 500 students receiving 2-per-cent sodium-fluoride application for 
half the mouth, while the other half will reoeive an application 
of the non-fluorine solution. 

- 

(These 1,500 students of Group1, 2, and 3 will receive all pre- 
liminary studies nentioned above, including dental roentgeno- 
grams, bacteriologic examination of saliva, food-intake survey 
and thorough o ml prophylaxis. ) 

4. 500 students receiving the preliminary studies including prophy- 
laxis, Sut no topical application of any solution. 
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5. 500 students receiving the preliminary studies, but no prophylaxis 
and no topical application of any solution. 

It is felt that this experimental arrangement will provide adequate con- 
trols and will yield statistically-significant data which will permit 
definite conclusions to be drawn as to the value of topical application 
of sodium fluoride and pr0phyln;uis in the control and prevention of dental 
oaries. 
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PROJECT TITLE: Cold, Study of Physiological Effects of 

PROJECT DESIGNATION: 6-64-12-02 CONTRACTOR AND/OR LABORATOW: MDFRL, 

COGNIZANT AGENCY: Ivied Res & Dev Bd, SO0 DATE: 1 Apr - Ft. box 

30 June 49 

PURPOSE: To study the physiology of aubjects in cold environments. 

Studies of Physiological Problkms mder Field Conditions in Extreme 

Cold. 

Study of the Effects of Subnormal Temperatures on Various Enzyme Systems. 
In a report entitled "The Influence of Certain Endocrine Secretions on 
Amino Acid Oxidase" data are presented relating blood amino aoid levels 
and the secretions of the hypophysis, adrenal and thyroid to the activity 
of amino acid oxidase in the liver and kidney of rate. 
an abstract of the report: 

The reports mentioned previously will soon be finished. - 

The following ia 

1. Actninistration of a casein hydrolysate to normal rats 

produces an increase in the amino acid oxidase activity of the 
liver and kidney of these animals. 

mized or hypophysectomized animals does not produce this increase 

in the amino acid oxidase activity of liver. 

the enzyme in the liver in vitro and in vivo. 

stimulus for the acceleration of amino acid oxidase activity of 
the liver observed after administration of amino acid. 

cortex stimulation after administration of amino aoid remains 
to be investigated. 

6. Livers of hypophysectomi zed animals show increased 

amino acid oxidase activity which may be due to the absence 
of the growth factor of the pituitary. 

7. Thyroidectomized animals shorn a decreased amino acid 
oxidase activity of the liver but.an increased activity of the 
kidney. Administration of amino acids stimulates the liver oxi- 
dase. 

the liver. 
mental conditions. 

The amino acid oxidase activity of the liver and the 

kidney may respond similarly to certain endocrine stimuli. 
ever, it appears that the blood amino acid level may influence 
the oxidase of the kidney directly but not that of the liver. 

2. Adninistration of a casein hydrolysate to adrenalecto- 

3. Adrenal cortical extract accelerates the activity of 

4. The pituitary-adrenal cortex system mediates the 
-- -_I 

6. The nature of the mechanism of the pituitary-adrenal 

8. Epinephrine inhibits emino acid oxidase activity of 
The effect of insulin is doubtful under our experi- 

9. 

How- 
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Study of the Effeots of liypothermia or1 Control of Xndocrine 
Secretion. A report on one phase of this work is in preparation and 

will appear under the title "Effect 01' Iiypothenis on +he Adrenal 
Cholesterol Con%ent of Rats ." 

The chanses in the total adrennl cholesterol manifest tliemsolves 
mainly in 1;he ester fraction. Apparently nalo rats are more re- 
sistant to hTypothermia than females. The degree of loss in adrenal 
cholesterol is dependent upon we::;LLt of 'Aie nni:.nl. Xdministra- 
tion of aqueous adrenal cortical extracts irihlbits the fall of 

adrenal cholesterol observed in rats exlmseci to low temperatures. 

In continuation of these studies, the effect of liypotherriia on the 
adrenal cholesterol content is deternincd iri rats which k.ave been 
exposed to low temperatures for lorAg priods of time. Experiments 
are also being carried out to determine whet1:er different strains of 
rats will show the same degree of resistance to cold. 

Study of Thyroid Function at Low Enviromental Temperntures with the 
Aid of Radioactive Iodine. A report on one phase of this work has 
been submitted as "The Response of the Thyroid Gland to a Low Environ- 
mental Temperature as Studied with Radioiodine. " An abstract fol- 

lows : 

In order to determine the effects on thyroid function 
of, varying amounts of exposure to cold, studies were carried 
out on rats, with the uptake of radioiodine used as a 

measure of the functional activity of the gland. 

The studies of Leblond et a1 were extended to shorter 

and longor tine intervals of exposure to cold. Kale 
rats were exposed to 4'2 o.So c. for periods of from 
two hours through 60 days. A diminished amount of 

radioiodine was found to be present in the experimental 
animals at expos ure-intervals under six hours. The 
amount present at about six hours was the sam'e as for 
the controls and increased after 12 to 24 houm. The 

increased uptake was most pronounced at seven to nine 
days and gradually returnod to control values by 40 

days. 
intervals of exposure is as yet wikriown. 

-- 

The cause of tee apparent inhibition at sllort 

Studies 'are being carried on to give furtller insight into 

the mechanism of the observed changes. A histologic and 
autoradiographic program lms been included. Studies in 
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the ohanges of the fur in animale exposed to cold for 
long periods and studiea on acute low-temperature ex- 
posures have been done. Tentative results show that 
there is a 20-to-25 per oent inoreaae in fur aPter 60 

days' exposure of rats to 40 C. Results of mora aoute 
cold etress oonfirm the earlier results. 

Studies of the Effeot of Hypothermia on Hsmatologia Funotion. 
Lotic studies revealed that hematologio changes take plaoe in man 
exposed to oold, it was decided to attempt to eluoidate theee 
changes by a prolonged study of animals (rabbits) under varying 
degrees of hypothedo stress. 

Shoe 

Prooedume have been set up for the detennination of hemoglobin, 
re& and white-oell counts, differential white-oell oount, sedimenta- 
tion rate, blood speoifio gravity, blood volrtlae, and hematoorit, 

Blood ohemistry poedures will be inoluded later, Normal values 
have been established by a series of 24 determinations on eix nom1 
rabbits. There have been two aoute experiments of two weeks' dur- 
ation eaoh, during whioh three rabbits were expoeed to a 15'-F. en- 

vironment; oomplete blood studies and urinalyses were made every 

other day. 
Three rabbits left at room temperature underwent the same experi- 
mental prooeduree for purposes of control observations. 
will continue on the hematologio effeots of ohronio exposure of 
rabbits for several month to lor envimmental temperatures. From 
time to time animals will be saorifioed for gross and mioroeoopio 
examination of oertain organs and blood-forming oenters. 

Food oonsumption and rater intake and output were plotted. 

Studies 

Studies on Control of Foot Sweat. 

trol of foot sweat were presented in a previous report entitled 
Some preliminary data on the aon- 

nPrelirinary Obaerratioi on Physiologioal, Nutritional and Psyoho- 

logioai Problem in Extreme Cold.n 

Considerable additional data have been oolleoted on this problem. 
Further observations confirm that a barrier (rubber) eook mduoes 
the total reooverable sweat by more than two-thirds-emr up to 

90 per oent. 
studied by two methods: (1) setting up a known rapor pressure by 
wearing a saturated nook next to the foot beneath the barrier and 
measuring the water transfer; (2) rearing the barrier between differ- 
ent layers of soob progressively outward from the foot to determine 

whether a linear imrease in reooversble sweat ooours. ' The latter 
observations are almost oompleted and a linear effeot appear6 to be 

fairly well established. 
rubber sook in oonjunotion with anhidrotic foot pondera already 
developed and tested. 

The physiologio basis for thio deoreaae ir beiw 

Studies will be made on the use of the 
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PROJECT TITLE: Behavior of PeripherBl Blood Vessel8 

PmJJXT DESIGNATION: 6-64-12-12 COIiTRACTOR AKD/OR LA5ORATORY: Tulane IJ. 
MD 389 (Burch) 

COGNIZANT AGENCY: Med Res & Dev Bd, SGO DATE: 1 Apr - 
33 June 49 

PURPOSE': 
tropical and cold environmental oonditicns, with particular referenoe to 
acclimatization and inJury. 

To study the behavior of the peripheral blood vessel6 under 

Since' the .previous report was submitted there have been no new develop- 

nents; the program is continuing as it was outlined then. 

An article entitled "Special Sample Tray for the Continuous Gas-plow Typ 
Counter Tube," by G. E. Burch, J. A. Cronvich, T. Ray, P. B. Reaser, and 

S. A. Threefoot, appeared in Scienog, A?ay 20, 1949, paps 516-517. 

A paper entitled "Corm iderations of Renal, Hepatio and Extremital Arterio- 
venous Differences in Concentration of Radiomercury of a Mercurial Di- 
uretic," by J. P. Nilnor, G. E. Burch, C. T. Flay, S. A. Tlireefoot, and 
S. S. Berenson, has been submitted for approval for publication. 

An abstract, ",itates of Turnover and Biologic Decay of Chloride and 
Chloride Space in Dogs Determined with the Long-Life Isotope ( C139 ,It 

by G. E. Berenson, S. A. Threefoot, and C. T. Ray, will be submitted in 

the near future, 
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