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sg0 Dr. Pendergrasa
PROGHEES REPORT

|[ETR=7sF OF mOJECT AXD ORJECTIVE

c U. Permsylvania
RESEARCH YELOPMENT W -PRGY 5 ; * §=59=08-01
1. FROJECT TITIR T
Radistion Injury - TS e E
5. MSIC FIBLD OR S0BJECT T
_ AR-§
~COGRIZANT AGENCT 1% CONTRACT /¥, O. N0,
3. NIRECTING AGENCY
10, REQUESTING AGENCY T I RO
1L, PARTICIPATION AND/OR COORDINATION DRV,
] ¥ -
4. DATE APFROVED
Py 18 FISCAL EST'S.
16. PRIORITY T1it,
19,
"3F. NEQUIRENENT AND/OR JUSTIFICATION
a. No change.
. No ochange. Jﬂ

a, thru 4, ¥No change,

. Bnc?round. During the psst seversl years the investigators have developed
® grosy im of proteotion sgainst local radistior whiok sconsists, briefly, of
radiating the hind leg of a rat in a oontrel group and in a treated group to
messurs the protective effect of materisls such as pitressin, rutin, sureomycin,
sodium ¢yanide, dinitrophenol, epinsphrine, sad miscellanecus intrscellular en-
syne syitem inhibitors. The experiments have indisated that the proteotive aoti
demcnstrated by oertain compounds sc far seems to evolve around vasovonstrliotion
and oxygen tersion of the looal timsues., It is manifest that the tissues of the
leg are not thoss partioulerly susoeptibtle to variations in oxygen tension and
accordingly are not considered as sensivive as other types, espesially glandular
timsus. In gemeral, they have developad a testing teohnique by which materials
whioh promise protection against looal joniiing radistion oan be rsasonably well
scresnsd.

It was propossd to extend this work to involve & more senmitive tissue much
sz the tegticuler tissues of the rat snd alwo to invlude osrtain tissue ochemio
doterminations, principally the Imown and measureble saiyme systems,

Progress, No report was receivaed.
f. Puture. It is planned to have thiz study evalusted and reviewed by tha

Eational Ressaroh Council,

g» BReports, None listed, this peried.
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. L ¢
1 FROIBCT TITIY pedical Aspects of Atomio Bomb - Report TR TS T De 550

6. BASIC PIBLD OR SYBJECT M. 508 FIELD OF SURJECT oS08 GROUP

8. COGNIZANT AGENCY

9, DTRECTING AGENCY

Sl Sy A ————— R T

10. REQURSTING AGENCY CRELATED PRGJECTS 17, 3T, COMPL. DATES
BES,

11. PARTICIPATION ANTD/OR COORDINATION EV
TEST

14. DATE APPROVED

11 15, PRIORITY T1e. _ J
19,

20. REQUIRENENT AND/OR JUSTIFICATION
Ba No change*
b. Ko ochange.

Z1, BRIEF OF FROJECT AND OBJECTIVE

a, thru 4, No change.

e. Background, Tentatlive chapter-headings of this book are: Introduction,
Catastrophic Effeots, Nature & Incidence of Casualties, Clinical and Patholoﬁ
Qbservations, Effects on Plant & Animal Life, The Problem of ﬁeconstmction, and
Sumnary & Recommendations./ Because of the importance of the subject-matter and
the need for accuracy and security, much checking of material has been done, witk
consaquent slowing of the work; delaey has also resulted from the illness of the
sditors and the slowness of ths muthors to complets their sections./ A oconcise
account of the physmics involved in an atomic bomb will be jincluded. Four drafts
of that section were prepared for review by Dr. Ralph E., bLapp. It was decided
that more rapid progress in this highly technical field sould be made if he were
to prepare the final draft; he agreed to do this./ A chapter on the biologic ef.‘-"
fects of radimtion was being prepared.,/ Part II, "Catastrophic Bffects,” was in
final draft in June 1950./ Part III, "Incidence of Casualtied'—much of which is |

statistical~wag to be checked by Dr. Cuyler Hanmond, who was out of the country.
Part IV, "Clinical & Pathologic Ybservations," was largely completed, and most
of the material has been published in the American Journal of Pathology./ Ccm-r?
pletion of the manuscript was last slated for autumn, 1950; ho report has been
made since.

Progrese. No report was recelved.

f. Future. Specific plans have not been stated, but efforts are being made
to complete this manuscripi.

g+ Reports. None.
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(25, REQUIREWENT AND/OR JUSTIFICATION

a. No change.
b. Bo change.
TI,WR1EF OF ISOJRCT AND OBJECTIVE
&, through 4. Xo chaxge.
odustion, e, packground. The report of December 1949 descrided ln detail the plans
“Pathologic and set-up of the various departments collaborating in this study. The re-
;ﬁ;{{;;*s:sa port glien below covers the pariod Jamuary through Decerder 1950,
»
-antter and . An atomic bomb explosion relsnses an enormous quantity of
en done, wit energy (blast, radiation, gamma and neutron) and ordianry heat, Observation
ness of the by competent observers on the results of the explosion at Hiroshina indiceate
A conoiss that immedintely in the regien of the hypocentre of zn air burst the energr
Four drafts raleagse ig so great that, in goneral, animsl or vegatable life connot survive,
s decided but that the attenuation of the radiation flux from the cenire outward 1
greet anough sc that et around J100 yards only a small amguni of radfaticn

3 if he were
biologic ef
sta," way in
ths countrylf
+ and moat
£y./ Conf?|
i has besn

ving made

|

Bl or L magrg

T

damage i3 inflicted. However, in this reglon the heat of the flash ie still
po great that moderstely severe burns result,

Tt has been felt that in the search for methods of improved medical and
surgical care for atomlc bomd victims, the grealest offort should be pushed
for those victibe who happen tc te in the 1500 to 2500 yard xone, Accordings]
1y, most of the sxperimental mtudies being conducted here have had eps their |2
purpose the elucidstion of the mechanimm of injury caused by combining
hest with minimal amounts of foniszing rediation in the experiisntal animal;
in the clinie, every effort has been made to use human burn paterial 1r or-
der to work out simsler and more efficlent mathode for the care of mass

burn casuzlties,

1. PBlophysics Grouwp!

thermal and redistion ilnjury concerned with atomie bomb exploslons,
peared highly desirable to have aveallable o powerful source of fonlzing
radlation which would allow & hish dosaze rate in n ver~ short period af

Pollowing the 1nltial surver of the vroblem of
1t e

After many conferences here and abroed 1t wae declded to secura 2

time,
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Redirtlion snd Thermal Burna 6-5£9-.08=-04

one-rillion-volt beryllius-window x-ray tube. Tarly efforts to calinrate
this equimment by ordinary rodisloziec methods foiled; strenucus efforts to
develop better methods for calibration of this tire of equipment were muc-
ceseful, Later this eculpment wes calibrsted by calerimetric means using
the constant flow calorimetric technioue. These two studles were reported
under the followlng titles: (a) "Mtllion-Volt-Bervllium Window I-Ray Equip~
ment for Blophysicel and Biachemical Research," by Hem and Trout; (b) "High
Intenslty X-Pay Dosluetry by Celoriuetric lMeans,® by Har, ¥llians, Schmidt
and Snith,

Ths tloohysics group hes made mueh of the equincent employed for experi-
ment:l burns; supervised all exverimental work Invelvins the ues of radle-
active lsotopes; and made o double glit, Nier-tyrve npss snectrometer for
netebolle ptudies in the buvan with stabtle isctopes.

11, Zxnerimsntsl Surgery: It was esrly recognised thet s method for
nroducing stondsrd and wuniform thersel injury in the dog wos necessary ¢
waderstand wome of the important phnses of disturbances following thermal
injury. Accordingly, a serious effort was made for the past 18 isonths to
develop & standard burn technique in the dog, Thia s reported as: "a 8tan-
dard Burn——lethod of Production and Observations on the Blood Picture
Folloving Ita Production in Dogs! by Brooks, Robinett, and Svanse,

It ig believed that this strndard experlgentsl method hrs alleowed ac-
curate estimates of the relztions of the extent of body surfacs Surned to
nlaspma and red zell loas, the influsnce of denth of Wurn on heeling %1me, ete,

A study of the detalls of the resmonse %5 the stendard durn in 38 nor-
ual dogs follewed from the time of burning %o heeling ~rovided a valuable
tool for the evsluaiion of coabined effects of radiation znd thermel injury.
Accordingly, preliminary experimenis were done on the effect of 100r and
25r external radlrtion as a complicating faetor in the stardard 20 per cent
ture in the dogz. Preliminary date indicate that the additioh of 100r ex-
ternal body radiction (approximetely 1800 yards, Hirochima-tme bomb) altars
considerably the responses of the dogz to the st2ndard bBurn, Wiersas the
mortality to the 20 mer cent durn alcne 15 very low (around 10 per cent)
when 100r external body radiation is given immedintely before ar immadiately
after tha thermal injury, the combined effects bscome quite lethal (74 por
cent}., Oursory ohservations on the possidle cAuse of denth in thews animsls
indicete thot tlood-atraom infection with beta hemolytic stremtonoccus zay
pley a rola, but not enough data have bmen collected to allow a firm state—
ment,

The combined 100r external body rediation and the 20 per cent standard
burn in the dog result in a rather sharp drop In white bleed cell ceount,
There 1s .lmost commlets dismppecrance of the lrunhocrtes from the circnla-
ting blood. Mutopsies of all doge dylng as a result of this combined in-
Jury have indicated no dlstinet cause 6f death; it svould b= nointed out %hat
in no way do these animals resemdle those in which 400r - 600r alone has
been used except for the pronvunced affect on the myeloblastic elements of
the bone marrow,

Pollowing these atudlies on the condined effects of the standard 20 per
cent burz and 100r sxternal body radlation, preifminery observations ware
nmade on the combined sffect cof burn and of only 35r external body radiation.
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3. Deztrag ip Purp Shogk: Dariag the past 18 monthes the uss of 3Swedish
dextran in placd of ordinary plawnsa ham Deen studied in 48 meversly-burned
patients. Dextran was given in the same amcunta raguired by the formmls des-
cribed abore for plasma; the same amount of salt solutions was given nluo,
These observatlons indlcate that dextran is a safe and effective plasma sub-
stituts for burn shoak. In most patients an early and steady urine output
was attained wheéa propsr asounta of dextran wers infused, No evidences were
seen of adverss sffects (liver or kidney) of dextran, nor were any AccoEmany-
ing allergic phenagena noted. These preliminary cbservations indicatea®the
investigators that it is llkely that dextran may safely be stockpilsdi for
exeTZency uss in the treatment of mass burn casualties., These studies were
an ixportant part of those that allowed the Hational Ressarch Council to ad-
viss the Departoent of Defense to stockplile dextran, 4 detalled rapoert an
dsxtran in burn shock is 1n preparatilon,

C. The Universal Frotective Dressipg: The closed dressing principle
for the ireatnent of extensive burns has been widely smccepted for hospital
use sinoe 1ty ihiroduction by Allen and Koch 1in 1942, Its chief drawhscks in
the treatment of mass bturn casualtiles wonld bs that presently-available drews-
ings make the nethod tlme-consuming and require relatively well tralned medi-
cal personnel., Tor this reason (with the cooperation of Dr. John Henderson,
Johnson & Johnsen Company), a single one-piecs large turn dresaing for exten-
sive burns w2e developed, Thiy dressing was used on approximately 80 burns
in the past B monthe, and in the sxperience to date £t has proved to de a
highly valuable nethod for the immedlats emergency care of the sevarsly-burnsd
patient,

The dressing donsists of an inner layer of dry, fine surgleal gause (38
x44 gauge); an ictermediaste filler of ) inch of cotton and 30 laysrs of cellu-
lose, the outer 6 layers of which are treatad & make them water-repsllant; :
and an outer leyer of water-repsllent material. There were problems of stick.
ing of the dry inper surface to the bturn wound evar vhen the dressing was lefi
in place for as long as 14 days. The requirements set forth for this type of
dressing for military and civilian defense use seem to be zdequately met. ___
Mic dressing will scon be produced commercially. :

D. The inemis of Thermsl Inlury: 1. Noderate to severe sescondary ane-
nia adcompanies sxtensive thermal injury in man. This anemia has proved re-
fractive 10 all measures except vhole.blood transfusions, DBecauss anemia in
ths burn petient results in non-he:ling of the burn wound and other important {
disturbances, 1t 1s considered to be ons of the more sericus prodlems to be '
deslt with in = research program on burns leading to more adequate care of
nass capualties in atomie warfaws. Accordingly, serious attention has dbesn
given to this protlem in the clinical studies here.

Seventesn savsrsly-burned patients were salected for study of the hemo-
1psis of the red blood cell, Urine and fecxl urcdilinogen studies vera made

vith coproporphyrin estimations, Tie study indicstes strongly that hemolysis |

1s & significant factor in the anemis vhich sccompanies burns. 2. Liver Pung- |
t1on in Severe Borpy: Since no study of hemoglobin metnbolism in the severely
burned patient would be satigfactory or complete without a study of the liver
function of the same patient, an attempt vas made to study liver function in |
15 of the 17 barned patients on whom hemoglobir siudies were pade. In all i
desp burns studied thers appearsd to be a significant alteration of llver
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Radistion and Thermal Purns

functicn as determined by ordinary lsboretory investigations., The liver dys-
function appeared very early after the burn hod been received and was not af-
rected by any of the therapeutle means employed. I“ was concluded that be-
canse of the liver dysfunctlon seen early sfter burning, attention should be
directed at ilts prevention as well as its treatment, 3. Tagged Clycine Stu-
dlps in Dogs: TYollowipg the studles of Rittenberg, Shemin, and Loadon 1t hes
bvecone apparsnt that N'“tagsed hemin 1le a powerful tool for the study of hemo-
globin metabolism in nan, Realleing the supesriority of thie tool
over all others for the study of red dload cell production mnd destruction in
the burnad patlent, the investigators secured the eguipment, personnel, and
pethods to allow the use of K18 in the study of the mnemia of thermal injury.

The first portion of the pret 18 months was speat in the development and
building of a Nisr-typs mase epectromester, the development of chemical methods
in the laboratory for the estination of Hiﬁ in hemin samples, ete.

Progrest ¥#as necessarily slow in the beginning, but this study 1= now
well under way, In the past 4 months preliminsry observotions have been made
wvith this tool_in the study of anemia of thermal injury in the standard burn
dog., ‘Tmgped W15 gZlycine haw been fed to 2 anigals in the normal and burned
state, sach animal acting as his own control, Praliminary observations lndi-
cate already that the production of hemoglobin in the normal deg rTuns a simi-
lar course to that in wan but that after burning there is a tremendous reduct-
fon in the rate of hemoglobin synthesis {with the 2 dogs studied, the rate of
nev red cell formation was apnroximately ealy 15 per cent of that found in
the normal atate). That this was not due to interference with absorption of
the tegzed glycine from the gut or abrormal excretion by urinary and fecal
routes 1s indicated by the fact that the figures for thess sstimations are
the same for both the norpal and burned state, This all points &a aariously
disturbed henoglobin synthesis followlng burning. Insufficlent data in this
experinent have besn collected to warrant further discusslon here. The in~
vestigators balieve that they have in the W15 tagzed red cell & powerful tool
for the study of the mechaniasm of the anemia wvhich accompanies burns,

E. The Stress Response apd ted Adranccortica etions in Burne,
Yollowihg announcemsnts of the apparent adventege of treating severely-burned
patients with ACTH, studies on the stress response in such patlents were be-
gun hers. |

Since it was recognized that for any rational approach to treatlng burn |
patisnts with ACTH or Cortisons btaseline control studies would have to be
done on the pdsenccortical response in the burn pstient without such therapy,
every offort has been made fin the past 5 months %o study burned patinets under
carsfully cohtrolled condlticns iz order to obtain these data, These stndies
have included the sosinophil count response to burns in various age groups
and of various extents of body surface involved, An attempt hes Deen made to
correlate the sosinophll response Lo other measures of adrenal functicn such
as potassium excreticn, sodium retention, dimresiz, csdema of the burn region,
nitrogen excretion and, more racently, corticosteroid and ketostercld axcre-
tion, TFinally, seriousm attempts huve been made to study the effect of ACTH
therapy on the fate of rawsive homografts In 3 severaly burned patients.

These studies wers reported asi “Stress Response and Hekated Adrenccortical
Panetion in Burne," by Butterfisld end Evanws.
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Radiation and Thermpl Burne 6-59-.08-04

t. Iyture. 1. Moghysics. A, High Tespergture Studies; 4 24-inch Army

searchlifht vas obtained for use as a sources of heat for experisents in man.
The scourate calidration of the heat output from this lamp at various dis-
tances will oecupy the attention of the biophysice group for soms time.

B. Husap apd Dog Buarpy: Attempts will be made to oross-calibrate the ex-
perimental durn in the dog end asn (voluntesrs) witk certain heat-sensitive
paper and clothy already under study by the Quartermauster Corps, ZThe blophy-
sica group will be very useful ia afforts to learn more adems comtact buraing,

11. Zrperimentsl Surgery: 4. Ths standard durn mentionsd sarlier was
produced by s relatively lov tamperaturs burning ivou placed against the dogls
skin for o relatively loag period of time {60°0, for one minute), This s »
"lov temperature burn' such as is seen in civilian practice in burns ceused
by hot water or stesm; the atomic bomd thermal injury i» produced by a relan 3
tively high taxpersturs acting for only m short period of time., The product-
ion and study of syperirental high tesperaturs burnsin doge will be wtudied,
therefors, for an estimate of the relative plasma and red cell lows in high
temperature buras, hesling time, ste, Thess studies will be undertaken when
the searchlight has been calibrated accurately and thers is & constant output |
for sach burn. Preliminary observations alressdy made indicate that it will
be feasible to nreduce a high temperaturs, deep second dejres bura with the
are lamp in approxinately 24 3 seconds,

3, Ais indicated above, considerable prograss has besn mads in the compa~
rison of & standard Yuirn with a standard bura complicated by minimal exterpsl
body radiation. Several phases of thia work grastly need clarification if m .
better understanding of the problem and proper therspeutic jethods for boabd :
viotims in oase of atteck are to result., One of the most importent of these
is & completa bactericlogic survey of the turn wound, the alr of the kennsels,
the doge’ salivs, blood oulturss, etc, At pressnt such studies are hindered
by lack of bacterioleglc ald, a problem which may soon be soived,

When the baselins studies on the dffect of comblining nvirimal redistion

aureonycim and terramycin will be tested; in the experisents with 100r the
sffecty of the several plasma substitutes and vhole blood and plasma ef the
dog vwill also be studied,

C. Clinlcal Purg Surgery! 'The study of the influence of dextran in the
pravention and trestment of turn shoek san be completed soon; the relation of
nmolecular sise of the dextran employed to the stent of plamom volume expane-
don remaing to be determined. flinlcal trials of dextran of 3 different mole—
culsr ranges have already besz begun..

As soon as polyviayl pyrrolidone bDedosss availabls for clinieal trials
1ts use as an anti-shoak ggent in the seversly-burned patieat will he siudled.
An attempt will be made ta correlats the molscular range of the FTP used with
the sxtent of plaana volume sxpansion in normal husan subjscts,

At the recent mesting oz the universal protective dressing 1% was obvious
that a chesap and efficient bandege to go with this dressing must be dsveloped
rapidly. Clinical trials have been made of s few different types of bandage, :
and thers is indication that & satisfactory cne ocan be produced for 25¢ to ;
30¢ for @ G-yard, 8-inch bandage,
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Radiation and Thermal Burms

]5 a 3
IJI bh.e PI Og! am aon s-nelua’ tagged N B blldles on the hm]la!}, Rre 1n I] rogress
‘t, 3 mn n in

i ake serious ef-
i ar. Doctor dam's laboratery will m .
ol patientst;ilstzzu:;x;of:ard by N1s snalyses of fecal stercobilin. There
rortstt?.ei::rg metabolic sources of stercohilin; the largest, about 70 p'ar.fl:t.a:t,
e tc come from the destruction of hemoglobin. Because of the' possibility
app:arﬂo lobin may be a source of some atercobilin in the b1:1rn patient, at;e::}-]
o myl% be devoted to this problem; such studies may amplify lknowledge o e
tiﬂna'”;-f the rather merked "hemolytic phase" in the first few weeks after burn-
caus
e One geries of observations indicates that with the open exposure method of
tment in the severely bturned patient the red cell destruction may be some-
tll;o: 1::.5 than with the closed. It is hoped to observe at least 5 more Severely-l
:u:ned patients treated by the expcsure method to learn of its possible beneficia
i gening the anemis of severe burns, . .
role éxc:m]:-::leobssrvatiom on the stress response in severely-burned pattente will
continue., When enough data have besn ccllected, burn patients in the early phase
will be treated with cortisone and ACTH. In the later bum phases the effect.of
ACTH and cortisone on joint mobility, scar tissue, burn contractures, etc., will
tudied. . o
we e Dr. Mote of Armour Laboratories has indiceted the importence of continuing
observa;iona on the effect of ACTH on homografts in burned patients here, He
was impressed that one patient now being studied has the best homograft result
g0 far achieved. At least 3 more burn patients will be studied similarly if
poseible,
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not eat after the 5th or 6th day. Their condltion was further complicated
by dlarrhea and vomiting./ Anoxia. Anoxia, in some cases mevere, developed
between the Uth and 12tk days following irradiation. The many factors
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e. Background, Xzercise Tolerance Polloving Irradiation. A seriss of 200 od will
rats was separated into groups of 20 sach amd allowed to seiam daily matil ex b
hausted, The time of svwimpming was considersd to be a megsure of exercise— sraluat
tolsrance, Tor the averags rat during the control periad, this was epproxi- clotiin
mately three hours. In groups of 20 these animals were expossd to & singls changes
dose of x-radiation at: 5Qv, 100r, 200r, 300r, 400r, 500r, 600r, 700r, snd saximal
(two groups) 800r. All animals rsceiving more than 300r showed a marked re- bandliy
duction in exercise~tolerance within tha first 24 hours after sxposure, There- || tloa Mec
after the animals swar with increasing efficiency until they reached their of the °
contrel levels. Thres o 10 days after irradiation-sxposure the animals tory we
expossd to 500-800r shoved a wecond sharp decline which was peraiwtent./ from tlv
Ratrition., In @ series of metabollc studies on irradisted dogs (450r) increasesf fmbibitc
in nitrogen—sxcretion were pronounced during the first 24 %o LS houre following] irradial
irradistion. This figure then returned to normal but inmcressed during the . Siderel
lust thres to four days of life. The plasma~proteia concentration fell 2] radlatic
steadily from day 1, and the total quantity vas frequently bdelov 4 gm, per Transfut
cent, The grestest decline vas in serum albumin, There was a pre-morial welght «
rise in the protein nitrogen which appearsd to be the result of an inoreass affect 1
{n polypeptides rather than ia actual proteins, Aleo sneaia became proncunce] | Protels
od and the cellular hemoglobin as deterained by Blosd-volume memsures fre- trol g»
quently fel) to 20 per cent or less of the control vulue. The animale aid faslons
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——=— 2 ipparantly gontributing to thls state included anemia, fever, a dscreassd
hxygen-coabining power, venous stasis, and altered permeability of membranes.
#nis anoxsmic state could be rectified irn part by the administration of
sluidloe blue (an oxidant) or the aduinistration of oxygen. Iafectlon,
Infection was more real then apparent. Organisas were cultursd from heart-
blocd of mice and dogs. Presussbly the organisms gained sntrancs to the blood
" lgtrean through the intestinal tract (vhich wvas frequently uleceratsd) or through
the respiratory system. In addition, it vas found that antibody titer was re-
dnced arter irradlation and contributed to jnfectioa. Thers was evidence that
some degree of protection was afforded through ihe adminietration of strepto-
aycin during the pomteirradiation psriod, A study of pathologlc sections frem
ulcerated areas showed that the tissue was unadle to produce an inflammetory
RV ftype of resction; i.e., the leucocytic response was mut evident although bacter-
ISt !4al organlems could de seen frequently in the tissue./ Fluid Balance. Studies
-,% yore completed on changes in blood=volume, extracellular fluid, and tota) body
1 18 FISCIL EST'S, water in doge following irradistion. In genersl the data indicated a decrease
v plasma-volume snd inorsase in sxtrecellular fluid and totml body water, Dur-
ing this work, howaver, the selective diffusion of thess various agents in diff-
srent tizsues was clearly demonstreated. Por example, the content of sulfanil-
wmide in the red cells sxcesded thet of s comparable volume of plawms, While
the dats obtainsd were reproducible, conclusions must be guarded becmuse of in-
werent difficulties with the msihods wmployed. This problem will be studied
later by different techrnigues./ Proteotion. In protective sxperiments, shisld-
ing of the bone marrow, sven of as little as 5 to 15 per cent of the total bone
mrrow of the body, enabled animals to survive dosas which wars otherwise uni-
formly fatal, This was not dus to the oslluler elements contributed to the
peripheral blood; 1t strongly suggests that there are Imoral factors, ths
pature of which is unknown, which sre extremsly important and which if protect-

———— e

L1

‘1les of 200 od will increase survive]l rate to &« remsrkable degres-

1y until oz~ The in-vitro clotting detarminstion of vhole blood was izvestigated ana
axercige svaluated, Data wers accumulated to show the manner ia which ths whele—bhlood

&% approxie ¢lotting-time 1 affected by variaticns in the sxperimental conditions and by

¢ a single charges in the clotting-time technique. Of partigular importanse im achieving
700r, ang 1 maximel usefulness of the test is careful venipunsture techaique and meticulous
marked re- handling of the unclotted dlood./ Sugmery of the Irrsdistios Rffest on Goaghla-
asure, There- || tion Mechanism. The individnal and collective roles and possible significance
hed their of the various changes seen in the irradiation that vere studied in this labora-
inimals tory wers discussed. An attespt vas sade to isolate an inhibitory substance
stent, / from the dlood of Arradiated snimale, Ths possible origin and fate of clotting

JOr) inereasesll 1shibitors were considersd in the light of current lmowledge. The effscts of
urs following|| irradiation throsmbooytopenia and direct damage to the capillary bed are con-

iring the sidered as changes capable to altering the hemostatic mechanisw following ir-

t foll r‘ﬂ rediation./ Whole-Blood Transfusions in Potal-Body X-Irrediation Injury,

» g9, per ‘ Transfusions of whole blood ia sufficient amounts, sbout 5~10 =l,fkg. body

rnortal veight daily, overcoms tha anemia of W50r total-body irrsdistion but do not

L increans sffect the leukopenia or thrombocytopenia in doga, While the total plasma

2 Pronounce proteia level is maintained better in the transfused snimals than in a con-

o8 fre- trol group, the plasms albumin levels shov less slevation. Whole-blood trans-

mals dig fuslons to the irrsdiated animsl fall to prolong the eurvival tims./
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Treatment of the Irradistion Syndrome vith Aureomyein., iureomycin is more
affective 1n Increasing the survival time of doges following total-body x-irradia-
tion than any other sgent investigated. While aureomycin apparently is capabla
of dscreasing the btmcteremia of & dog glven 300r total-body irradiation, it
seems unsble to influence the baoteremia of dogs given 450r, inreomycin does
not produce any significant alteration in the chemical or hematologic determing-

ﬁﬁm £'oheu aninals nor in their sppearance at postmortes exanination,/

ervation of Plasma to Incidence of Homokrous Serum Janndice. ¥o
recognized cased of bomoXgous seruw Jaundice or hepatitis sceurred in patieats
given pooled hupan plasma vhich had been stored in liquid state without pressrva-
tive at 78-96%Y. for three months or more prior to administration. 4 survey of
the previous reports of transmizeible bepatitis from luman blood products dis-
closed that the method of preservatlion for these products was alee highly suite
abla for the preservatlon of any virus that may have beez present.

Progress. Refersnce has been made to the observation in this laboratory
that shielding the head or the llver had a protective effect in a dog exposed
to US0r irradiation. This report deals with 20 animals in which the head wap
shislded at the time of total-body exposure %o h50:. Ton digs irradisted during
this same period with 450r total-body z-ray had no shielding, and all died
between the 5th and 12th daye., These served only to control survivel periocds
and were not paired conirols for this study. Unselected animals from the pound
wers expossd within less than a week after receipt, They were not subjected to
the usual quarantiae, vaccizsation, and de-worming proceduras, A series of 157
irradisted 450r doge whioh received ne treataent was used for controls./
Comment. Two features about this series of animsls sppear unusual anid somewhat
uaexpected. First is the extent to which shielding of the siull alcone seemed
te protect the animal from the ravages of irradiation of the rest of tha body.
The results sbtained sight have heen improved had a better group of animils
besn available for irradiation, In the survivors the gemsrsl condition of the
animal was excellent in most instances throughout the three aonths' period ef
ocbservation, Second, blesding, swven about the testh, was strictly absent. The
clotting-times in thess surviving besd-shislded animals were prolonged, but to
a lesmer sxtent than 1n the 5 whielded animals which died, or in comparisen
with the total-body exposures of the 157 contrals, Ia this connection the plate-
let counte ia the head-shielded survivors, as well as in the 5 which died,
aslasely paralleled those of the untreated total-body irrsdizted dogs. The
fact that the 15 shielded animals bad a thrombocyiopenla comparable to that in
the animals whish died, but asysrihsless did not dleed, raises again the ques-
tion as to the contributing rols of platelsts 1n the hemorrbegic syudrome of
irradiation. It must bs pointed out, however, that internal bleesding in these
15 shlelded animals may have occurred but was overlocksd, since none of theese
animale was sacrificed.

These cbeervations seen to implicate the hemopoietic system as a primsry
aisturbance responsidle for desth in thess 450r unshielded animals; and to
indicate that many of the other disturbances such as diarrbea, infection, and
loss of appetite efther fail to occur or are much less evident when {he heed
i shisldad. It is probadls that by head-sklelding the L.D. 100 x=-ray dose in
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It hay thus fn: bsen the most off;ctiv: maans
or protect the dog expowed to L50r, Compared with post-
;:i:::::::: ihorln’pmtici;:ocohru. headeshlelding is unique. Perbaps more
significant than the survival rate are some of the physiologic and pathologic
i{mplications that such observations pose. It is planned ta ltﬂ.dg the 12 sur-
vivizg animals as follows: shield the pelvis in 7 and Aeliver 450r to the
resaining part of the body; and expose the other § to M50r without any pro-

tection,.
£, Future. As indicated sbove,

the dog can ba nearly doubled,

"Effect of Eead Shielding in 20
s. l’t..

Volume IV-A, Head Shielding.
Dogs osed to 450r Total Eody !r;‘ms‘bgon.“
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Hedical Hutrition Lab
P Chicagu; and Dr. Evans,
PAYIRESS REPORT, oy rrox Med. voll. of Virginia

RESEARCH AN T FYTHIT™ 3 ST [T e 50-0a08 ]
1. PROJECT TITLE &

utritional Requirements in Radiation Injury
6.BASIC PIELD OF SURJECT . L4

ac

Al-§

L, COGNIZAN e 4

9. DIRBCTING AGBNCY
i

Pt —————
10, RIQUESTING AGERCY

11, PARTICTPATION AND/OR COORDINATION

2
T TN TYRONS n?;," |
v 18. FISCAL R5T'S.

1T NTSTTY Tiv. 1l

i 1s, -“
& 10. RECUIRTHENT AND/OR JUSTIFICLTION I
. a. No change. ’

b, No change,

TL SRIEP OF FPOY ?cT aND OMECTITE
a. thru d. HNo change.

- Background. HNormal mongrel dogs received in a aingle exposure 450 r (total
body) x-irradiation. No adjuvent therapy was given. White blood cell counts,
totals and differentlals, hematocrits, platelets, clotting times, prothrombin
times, and fibrinolysis were followad. Complets autopsiea were performed. There
was a marked drop in white tlood cells and platelets in a few days with a lesser
and slower drop in hematocrits. Prothrombin and clotting times were only moder-
ately prolonged. temorrhagic manifestations were minimal except in the lungs.
Spontanecus fibrinolysis of recalcified plasma clots or clotted whols blood was
. not observed efter irradistion. Eleven of the 12.dogs studied died, most of the
j deaths occurring in the second week. The histologic sactione are being examined
by the Pathology Division in Chicego, Eosinophils in Dog Blood. A method for
the direct counting of dog eosinophils was developed. Details were given in the
preceding report.

Progress. Ashby Counts in Doga., A method for the serologic quantitative
3 identification of infused red cells in dogs was dsveloped. Both saline and serum
aystems for the suspension of red vells were trisd. The former was discarded |g
because of high free counts found, Wet serum for both suspenelon of cells and |
antisera was also discarded becauss of the necesaary dilution introduced.
Attempts made to perform Ashby counts with saline washed red cells rssuspended
in homologous serum and dog {Coombs} serum wers not sucosssful. So far, the
beat method has been the use of lyophilized antismera with wet autclogoua asrum
for the suspension of the red cells, Anti~A serum has a nonapecific hemolysin
which hemolyzes A cella rapidly but cells lacking A, more slowly. It was de-
cided, therefore, to absorb the dog anti-A sera against CD red cells in an at-
tempt to remove the hemolysin. (CD cells wers uaed becauss BCD cells ware not
available. The B agglutinogen occurs in only 52 per cent of dogs.) Complement
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was inactivated in the dried anti-A sera but not when fresh autologous 2erum was
used for the suspension of the red cells, By this method satisfactory Ashby -
counts can be nade. lstobolism afier Thermal Burns end Redietion Injury, Ob-
servations on various hematologic und metabolic functions following radiation
(100 r} and thermal injury (20 per cent deep 2°) in dogs were made, The hema-
talogic observetions. include: red blood cell sounts, white blood cell counts,
¢ifferentials, hemoglobins, hematocrits, plasma volumes, platelets, and ecsino-
phils. Motabolic observations inelude body weights, nitrogen intake and output
(4SP retention, thymol turbidity, thymwol flooculatiom, osphalin floceulation,
serum bilirubin direct and indireot, and prothrombin timea). Observations on
four doge were given in the last report; since then three additional dogs have
yeen studled. yis glycine was given orally at appropriate times aa a trecer to
two of the dogs. These samples are now being analyzed in the mass spectrometer.
ihe date from these studies will be reported in detail later, Survey and Heview,
An extensive aurvey of the literature on the metabolic and nutritional sequelas
of thermal burns and radiation injury was made and a critical veview written for
the Subcommittes on Radiation and Thermal Burns of the NRC Committes on Thera-
peutic Nutrition. :

f, Future. Additional animals (dogs and other species) will be studied, with
:.-ib glycine as u traoer. The possible rele of proteolytic enzymes (and anti-
proteolytic anzymes) as well as sntibiotice will be investigated,

Z. Reports, "The Treatment of Burns."” Lund and Levenson. Nalann's Sveteam of
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10, REQURSTING AGENCY 1Y, RELITED PROICTY 1.k
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s smr————
15. PRIORLTY —T1é.
19,
Complated; study terminated by MSTC 15 Jenuary 1951,
T3, REQUIRFHENT AND/OR JUSTIPIGATION

"I KRIBF OF TROJECT AND ORJECTIVE

Final Report, This study wam approved 31 August 1948, Pertinent information
tabulated on the following numbers of cases: <+testicular tumors, 178; Hodgkin's
disense, 244; brain tumors, 37; lymphosarcoms, BO; pituitary tumors, 16; carcilo-
oma of the nesgopharynz, 24; and carcinoma of the servix uteri, 51.

Three clinical scientific papers wers prepared and presented to radiologic
societies:

"Irradiation Damage of the Intestines following 1000 KV Roentgen Therapy.
Evaluation of Tolerance Dose,” Amory and Brick; presented at the meeting of the
Eastern Radiological Society, Karch 1949, and publishsd in Radiology., 56:49-57,
January 1951, Twenty cases receiving unusually large amounts of radiation to t
abdomen are presented, Roentgenographic chenges net previcusly described are d
ougsed und i}lustrated. It was concluded thet the normal intestine of the adul
male cean tolerate 4,500 to 5,000 r, L000-KV irradistion therapy without permens
disability.

™iillion Volt X-ray Therapy of Brain Tumors," by Major Keene 4. Wallace,
presented at the same mweting.

"Irredietion Effect on the Stomach following 1,000 KY Radimtion Therapy,"|
by Wallsce and Wallace; presented at a national meeting of pathclogists.

Study was mede of about 50 cases developing radimtion pnewmenitis and pult
monary fibrosis following 100C-KV irradimtion for trestment of diseasez such s
Hodgkin's, lymphosarcoma, oarcinoma of the Wrsast, testee, lung, and esophagus
A striking difference was shown in distribution of the fibrosis and a more str
ing aharp demaroation bestween pathologic ond normel pulmonary Tibrosis after
200-KV tharapy. Thia difference had not been deacribed previously.

A 4-month sheck of the effectiveness of radiation-protection metheds in t
' hospital showed them to be highly efficient except in one section, where cor-

ve changes were made immediately.
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Completed {project terminated, MSTC, 2§ Liey 1650).

T5, REQULRINENT ANDJOR J TETIFICATION

- FRIEF_OF FROJEC
FINAL ROPOKT. The mepuscript entitled "A Study of the Physical Basls of zurm

TToduction with Applisations 4o *he Lufensive Ieacticas to An Atomic Bomb Air
3urst,” which was produced under this project,has been multilithed and is now
available in booklet-form for distribution.

The author states that in this report the mechanism of burns has been devel
oped in much more complete form than ever befors, with the protein denmaturation
hypothesis of skin deatruction proposed by loritz and tenrigques used as a base,
The results so far give strong support for this hypothesis end provide a powerfu
method for anticipating the deteils of ‘burn production in atomic air attack.
These details will serve, along lines illuatrated in the text, in the formulatio
of a doctrine for evaeive sotion in cass of an sir burst and in the design of pr
tective clothing and equipment as well.

It is stated that the argumrnts have often been too brief for good exposi-
tion, but to go into full detail would have lengthened the report unduly. It is
important to have the present form perused by those seriously ococupied in the
field and $o learn what reactione follow, in crder to judge the form the next
study should teke.
enalyaie should be repeated in greater detail and with grester accuracy. 1In
this, slide-rule methods wore used throughout; machine caleulaticns might well
be included in a future report.
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3. DIFRCTING AGENCT
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10, REQUESTING AGENCY T TELITIY NP Y 1T EST. COR L. oA
11, PARTICIFATION ANU/OR COORDINATION -
_DEY,
TEST
14, DATE APREGVE
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) Fy I, FISCAL BST'S,
1E, FRIORITY T1e.

19,

10. REQUIREMENT ANDJOW JUSTIFICATION

a. No change.
b. No change.

RIEF OF PROJBCT AN T
s, thru d, Ko change,
.. Bml_ciround. This study was approved in Cotober 1949 in order to determine
the effeats of irradistion on oxidase and proteclytic enxyme systems and adrenal
and thyroid sotivity. A detsiled outline of study was reported in December 1549
it was plamed to atudy the following sywteme and activities in irradiated mioe;
oytoohroms~cytoshrome oxidase system; hexokinasze and sdenosine triphosphate sya-
tems; adrenal sotlvity; snd thyroid sotivity./ A oollaborative study with Dr.
Pendergrass waz undertaken on the protective effect of pitressin and epinsphrine
againat local (leg) reaction produced by x-radiation (2000 r) in rats./ Mice
were subjected to whole-body x-radistjon totaling 800 r/air delivered in 15 min-
utes. PFreliminary results indiocatad thet this amount of radiation preduced a
definite depresslon of the susoinic acid dehydrogenase motivity of the liver nes
the time of death. In the kidney the enzyme motivity did not wvary significantly
from that of the control group. There was no significant alteration of the hex-
okinase activity in muscle or kidney after irreadiation when comparesd with the
control group./ The liver showed no definite change in the inorganiec phosphat
after irradistion. There waz s 2light but definite deorsase in the resdily
hydrolysable phoaphate content up to the Sth day following irradiation. An
abrupt inorease ocourred nesr the time of death. The kidney showed no defin-
ite change in ths imorganic, and only slight dearease in tha labile, phosphate
The misole showsd s definite inoresss in inorgmnic phosphate oontent; a sli
but definite deoline in tte labile phosphate up to the Srd day following irrad
istion; snd then a gradusl continuous rise above nomal until the time of deat

Progress., The protective effect of pitressin and spinephrine spparently
is dus To looal tissue anoxia producsd by these substances, It has been repo
ed that injection of pitreasin will produce aamerodbic conditions in the muacls
A istration of epinephrine osuses en imnediate increasze in the oxygen-
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o —— Irredistion on Enxyme Systems, Effeots of 6-53-08-10
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——— 10_____‘_ conswmption of muscle tissus, thus prodwing a temporary anoxia. These assump

rted the results of the effect of pitressin- or spinephrine-
:::::J::.ﬁ’&?on ﬁ?oweehm oxidase potivity of muscle. Administration of
itressin produced an inhibition, and of epinephrine s» acoeleration, uil‘ om-
zhmo oxidase activity. Rasults an the phoaphate-distribution of mwole 10:‘1
sdainisgtration of sither pliressin or spinephrine also indicuts a temporary lo
anoxia in the musole tlssus,

. ossible relaticnahlp betwesen radiatiocn-sensitivity and degree
:.f thl:u:un?xic E:tl: of the organism I’igl be studied,/ The effeot of total-body
z-irradintion on the oytochrame oxidase sotivity and on the pho:phcto-dilt;ibu;h
tion of the liver is being studied in rats. Thess results will be compars ::1
those obtained in mice./ The possible protective effect of various agentas a 1mn-
istered either prior to or arter irradiation (total-body) is also being investi-
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(A | IRF OF PROJBCT AND OBJECTIVE
The following is the final report on this study.

BiMethod, Kety's radiosodlum clearance method was used to evaluatse calf-muscle
redrenlation in verious circumstances. A value called "k¥, representing the
f of disappearance of Na 24 from the site of injection, wae obtained. The
B:-teste vers done at room temperature under standard conditions of rest and

& posture./ The normal range of *k" in Ub determinations was 0.018 to 0,076,
:with a mean of 0.040. The mean of 11 determinations in arteriosclerosle wae
80,027 vith a range of 0.013 to 0.044. In 9 normal subjecis, after exercise of
the gastrocnemius by plantar flexion, the *k" increaeed from 0,033 to 0.0L6,
I8*Fhan the anterlor leg muscles were exerclsed by dorsiflexion, the "k" of the
Biantagonistic gastrocnemius decreased from 0,043 to 0,038 in 7 experiments./

' Thess results indicated that the method wae capable of reflecting changes in

- the calf-muscle cireulation of men. The exercise experiments indicete that in
%.am exercised extremity the circulation is reduced In antagonistic muscles and

i setivity.

[°8tudy of Calf-Muscle Oirculation in Postoperative Patients, Studies of calf-
JJ . mascle circulation in postoperative patlents were made to observe whether

[l “thare 18 any circulatory change in this reglon which predisposes to phlebow

l “thrombosis, There was no significant difference in the mean pre- and post-

? “bporative Ak g" of 145 patlente undergoing major surgical procedures, indicating
- ftlut operation does not adversely affect calf-muscle clrculation. Indivldually
*thnre was such variation between the pre~ and postoperative "k that only =a

[} postoperative change greater than 0.037 would appear to be significant, This

j§ $adividual variation represents one of the difficulties in using the test teo

"that blood by some mechaniem 1a slmnted toward the tissue of highsr matabolic =]
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predict postoperative phlebltis. The mean *¥" in 9 patients with definite
postoperative phlebothrombosis wae C,OM5, Three patients had low "k's®, and
& had normal or high "k'a*, O0f 4 patients mtudied after superficial famoral
vein ligation for phlebtothrombesis, 1 hed a low *k" snd 3 were normal. The

& MsIC

mean "k* of 6 patients with questionable phlebothrombosls was 0,039; 1 patient COGNT ]
in thle group had a low *k" of 0.023, but his precperative "k* of 0.015 was

aleo low. "K'8" were done on 3 patlents before the conset of clinleal phiebo- : . DIRKCT
thrombosla; none was low enough to indicate the onset of phlebothromhasis. It '

appears, therefora, that the clearance of sodium in the presence of phlebltis e s s
is not merkedly reduced and in some cases may actually be increased./ In summary, :

operatlion does not adversely affect celfemuscle circulation., The clearsnce of S K 1L PiRTIC
godium from the calf muscles cannot be ueed for the dlagnosile of postoperative ]

phlebothromboels.
Bffectas of Direct Heat and Priscoline on {alf-Muscle Circulation. Ian 12 normal

eubjects the mean "k" of the control left leg was 0,047 and of the right leg
after direct heatlng by electric pads, 0,041, In 8 normal subjects the mean
®k? 5f the conrtrol left leg was 0,045, and of the right leg after intravenous
priecolline, 0.032. Theee results indlcate that increasing akin blood flow with
direct heat or lntravenous priscoline reduces effective calf~-muscle circulation,
Bffects of Reflex Heat. Following application of heating pads to the trunk of
14 normal individuals, the memn "k" in the calf muscles was unchanged over pre-
vious determinations made under control conditione. At the esme time there was
e uniform lncresse of skin temperatures of the thumbs.

Rifect of Common-Duct Distention on the Myoeardiml Circulation of Dogs. Kety's
method was applled to the etudy of myocardial circulation in doge. Coronary
artery llgation reduced markedly the cleasrance of sodium from the myocardium.
¥hen intravenous sodium cyanlde was used to produce snoxia, the clearance of
sodium wae markedly increased. These results indicated that the method was
capable of reflecting changes in the coromary circulation., After the cystic
duct and the distel end of the common duct were llgated, a cannmula was placed
within the lumen of the common duct. Ka 2% €1, .5 cc., was injected into the .
myocardlum and a controlled clearance obtalned for U5 seconds. The common duct J
waB then rapidly distended with physlologlc saline. In 8 experimeate the "k"
decrosmed in each case after common-duct distention. The mean *k" before die-
tention was 0.683, and after distentlion, 0.519. The blood pressure alsoc dropped |
in each case after distention. In two dogs after bllateral vagotomy in the -4
neck no change wae obeerved in the k" or bBlood preesure after common-duct dis-_f
tention. 4
Report. fCalf Muscle Blood Flow, Pre and Postoperatively and During Various
Normal snd Pathologic States," Reese, Darrow, and Cullen; accepted for publica~'{
tion ln Surgery, Gynecology, and Qbetetrice," June 1951 1ssue, 2
Two other reports deing prepared will be pubmitted.
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a. thru 4. No change.

e. Background, Factors possibly related to "infectione of the moist skin
surfaces!" and progress made toward determining these fectors follow:

1. Bacterial Infections., What cinanges in the bacterial flora occur
under such conditions? How ruepidly does thnis change occurt Answers to both
these questions whieh should be of real value have been and are being obtained.
It ie becoming apparent that the fundoments) changes in the bacterial flora
snd sensitizetlon to such hacteris represent en important part of the mechan~
ism of chronic and orolonged dermatoid changes which may occur.

?. Interference with sweating mechaniem. What effect doer proclonged
moiature on the skla heve in producing interference with the sweating mechanism
and In producing subsequent inflsmmatory changes? Studies, supported joint- 3l
1y by this contract and a grant from the Public Health Service have shown un~
guestionably that moistening of the skin for 24 to 43 honure produces locel ,
blocking of the aweat ducts, with sweat retention and Inflammation in many in-.¥
dividusls, Wonen even mildly irritunt loesal appllcatione are made, 1lncludlag
that of adhbeslve tape, this effect 18 increased. Under conditions of a warm
environment, or in the case of sweating of the hands and feet and emotional -
tension, a falrly hich percentage of individusls will develop mild to severe,
inflammatnry chsnges, The methods of prevention are fairly clesr, although .

not always practical; siudies are therefore being directed toward preventing.
this swect-duct blockage, and flnding an internal medlicatlon to reduce sweat*l
flow without undecirahle physiologic side-effects. !

i

3. The effect of fungous infectlons, and how ofter fungous infectlons sH
are concerned in procesees of thls sort., In this connection, a new bighly=
specific stein for furgl, something never avallable previcusly, hse been de-;8
veloped., It can be used even in small laboratories, znd is applicable to gﬁ
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;,lnper;ic1el and deep fungouse infections, It appears tnat inflemmatory
ptions on moist skin surfacee sre not caused by fungous infections nearly
i- quertly e& had been surpoeed. Nevertheless, there has been constant
porinz or developing of hetter fungiclides beceuse there is no good one a-
Qable. Studles thus far indicate that the effectiveness of the fatty acid
pparstlone now in use in the armed forcee 18 greatly overrated.
%, A considerable number of new antifungal, sntibacterial, antipruritic,
"'antipers"irrnt nreparations have recelved study under contrelled conditions.
mtant lookout iz kept for new preparcticns which may be of velue to the
i forces, Manufacturere’ statements cannot slways be accepted at face-
plne becsuese their studies are not ordinarily controlled, and insufficient
".ntion 18 paid tc potential sensitizing effects. Recently the effect of
grtisone spplied locally hus been studled. (This work hac also been support-
¥y otker sources.)
5. BStudies of x-ray end Grenz-rey therapy In varlows inflammetory erupt-
¢f the skin have bren continued., X-ray therapy hss a highly uncertein
f”questionable effect on such eruptions., It is felt thet the installation
sech units in general hospltale overseas cennot be Justified, except poss-
g\ in one hospitel in & large stable Theater (if there be such). The effscts
f Grenz-ray avpear to be supericr but temporary. (This study 1s now belng
Py nrted elsewhere, )
: 6. The mechaniems of induced sensitization of the skin are of the great~
prectical importence, and little is ltnown sbout them., It is in this fleld
t most of the "basic" studies zre belng cerrled out. It is now spparent
fthat Cortisone and ACTH have only temgorary palliative effects, hut these may
#aable ue to obtein more exact knowledge of the mechanlsms involived. This gen-
teral field 1s of great potential praectical importance in militery medicine.
; 7. Preliminary stucies leeding to the development of a truly specific
lhmls serologlc test for syphilis have been carrled out and these studles
¢ necessarily involved basic work in the life cycles) apirochetes. Thege
fatadies have now resched the point where they should either be expanded or
pdrevped entirely.
... Progrese., Bacterlal Sensitizetion. More bacterial entigens of various
EXinds have been and are belng prenered, such as bacteriel polyeaccharides,
peleoprotein, ground whole cells, and filirate concentrates from a veriety
fof stanhjococel, streptococcl, and other bacteria from dermatologic leslons,
kdntogenous vaccines are also being prepared by various methods. These will
ke used to determine the etate of sensitivity of a serles of patients and
Faormel controle end for experimentel dlsensltizatlon of patients. O0Of part-
Fienlar interest are the following groups of subjecte: Children with nyogenic
ﬁleuions; adul t& without pyogenic leslons; adults with a series of specific
R letlons of pyogenic or euspected pyogenic cause, including lmnetigo and ecthyma,
b f01liculitis and sycosie, furunculoeis and hydroadenitls, eecondarily infected
[ sczemptous eruptione of 0ll kilnds, end acne, Two mepects of the problem de~
N serve special mention. First tiesue-culture technics are belng used to deter-
F pine the pensitivity of buffy coat cells to becterlal antigens, &s a gauge of
K tiesue sensitivity: second, the so-culled bactericstatlc antibodies in whole
k. ®lood sre belng used to determine straln-specificity of infections, Parallel
F: vork on laboratory animale is planned. The importance of this work is clear-
E 1r evident when it . 1s reallzed upon how flimsy a base the diagnosie of bacter-
¥ 1al sensitivity and desensitization therapy now rests.
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It ls propoeed to continuc the survey of tue rnormal skin flora, which
18 now nezr comnleticn, and to continue work with the specifile objective of
determining the snecific ecologie factore which are remponsible for the type
snd gtrbllity of the flora on the skin snd specific skin sites. This project
relates to the whole cusstion of the effect of swesting, sebum output, ete.,
on the bacteria of the skin. The lmmediate cljectlive, now being pursued, 1s
te determine the rense of tolersnce of normal skin tacteria to temperature,
pH, end desiccatlon; and to determine thelr response to fatty aclds, ete., as
nutriment on the one hand and becterlestatic agents on the other. Varlous re-
1sted questions, such ¢ the role of skin charge Iin the effectiveness of de-
tergents and the relationship nf keratin to bacterloststic effect of other
elkln components, are belng invedtigated simultuneously.

Knowledge of wethods of prevention and treatment &f fungous infections
is still very incomrlete. It 1s uncuestionably related to tie maintenance of 3
e dry surface on the skin, and with prevention of disturbances of sweat phy-
slology. CPowders conteining various fatty acids as antifungel sgents, on which
much experimentsl work wrs done during World War II, bave the adventage of bes
ing non-1rritating snd relatively non~sensitizing. However, thelir in-vitras
effects on fungl cennot be confirmed clinicelly in studles here, end further
more these compounds ere insctivated in regard to antifungal sactivity by 3 to.
5 per cent of blood serum, snd hence are probably entirely useless in vesicu='
lar or ongzing nheses of fungous infectlons., whether the answer to fungous
infections of the humen skin will be through a chemicel applied cxternally is
cuestionable, but further efforte to find a more satisfactory antifungal agent
seem indicated. In addition, If{ ie becoming apparent that the administretion-
of vsrious sntibodies produces marked changes in the fungous flore of the ek
of man, end of the internal organs of animals {and vossibly wen), Studies of "
these effects ere considered of great practical importaznce, end sre outlined:

1, The clinicel and experimentzl study of a wide veriety of indusiriaml
antifungal agents with potential application to man js being continued (ihdﬂ;
supported by other sourcee). This program shonuld be of considersgbhle potent="
tal velue to the armed services in their search for practical therapeutic aldl
for irepting common skin disorders sueh as ringworm.

2. Fungous infectione ae & complication of entibiotic therapy. The wides
spread use of sureomycin, chloremycetin, penlcillin, and terrsmycin ae chem
theraneutic afents hes heen attended by an unexpected complicetion. The in-
cldence of orzl thrush in patients receiving thess antidiotics hus greatly
creased, Monilial bronchlitis and pneumonitis of & threatening and even fatsgl
character have ogccurred, Serlous mycotie infections bave developed during”
antiblotic therapy, even with such non-virulent species as Aspergillua fumi-
eatuk, an ordlnary sspronhyte. Toe study being coantinued relates to the m
anism by which antibiotic therapy predisroses to fungus infection. Two poss~
ibilities are to be considered: (1) The stim:lating metabollic effadt of the-
sntibiotic on the fungus, thereby enhancing ite growth; (2) The elimination
of bacterial gompetitore which would normelly hold the fungl in check. If*"
has been shown thet the stimulstory effect of aureomycin {published by others,
on the growth of Cendida slblczns 18 factitlal. It depends on the presenc
of the phosphate ion which ie sn inclidental component of the vehicle of the:
pureomyein cevsule, Aa a result of work here, the manufacturers of auroo
have plready eliminated phosphates from their preparation.

Exneriments are in progress to measure the possible stimulating effect’sf
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ied sureomycin, penicillin, chloromycetin, and terramycin on fungi under
-_:}olled conditions in wvitro. It is likely that the eliminatinn of bacterial

metition is more {wportant. 4 routine survey of tne fungael and bacterisl
) of the mouth rnd rectum of individuals 1n the University Hospital re-
falving any one or a combinatlon of these antlbioctice is belng undertaken,

3 it 18 clesr that large numbers of fungi may de isolated from a great
mjority of such persons, This contrasts strikingly with the findings in the
besitrol ~2roup.

The effect of the antibiotle therasoy on the fungous flora of experiment-
animale and their suscentibility to mycotic lnfection will be studied,

3. The most recent experiments dealing with the effect of aureomyein on
111s2s8ig in mice have produced resulita whkich make 1t necessary to reconsider
the manner in which the phenomencn under discussion is brought about. It has
Bbeen found, for instence, that when a suepension of Candids albilcene ie made

p in a sclution eontalnlng aureomycln, the intraperitoneanl injectloan of thie
yuspeneion results in widespread peritoneal leslonse., Practlcelly no lesions
fsccnr when the suspension is mede up in ssline solution. Furthermore, 1f mice
Miafected intraperitoneally with G. albicans are given parenteral injectlons of
sureomycin this, tee, produces dleseminated leeions. It ie quite obvioue that
Ethin phenomenon cannot be explalned on the basls of the elimination of bacter-
1al competitors since the peritonesl cevity may ordinerily be considered sterile.

rI‘he phenomenon under discussion ie undoub ¥ not pecullar to aureomycin,

Al-
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the skin-reactions and eliminates the interfering inflammatory process re-
sulting from other methods of hair-removal (plucking, barium sulfide, ete,)
f. Future. Studies will be continued as indlcuted under Progress,

g. Reports. MHAnhidrosls, An REtiologic Interpretation,® Shellsy, Horvath,
and Tillebury, Med., 59_:195—22&, 1950. :
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 Z1.RRIEF OF FROJECT AND OBJECTIVE
e. Progress. For a better understanding of disturbance in electrolyte physi-
ology in normal man and in subjects with congestive heart failure as an abnorma
state, the behavior of seversl slements has been observed, with the ute of radio
isotopes, in control subjects, subjects with congestive heart faiiure, and sub-
jectas with other ademg&gusogtates.

Radiomercury (Hg“"“+<“?; t4 =45 days) labeling & mercurial diuretic (Mer-
ouhydrin) was studied with reference to the duration of its retention in the
body, decline in sarum concentration rates of turnover, and distribution. In=
travenous oatheterization was employed to determine the time-course of renal,
hepatic, and extremital arteriovenous differences. Urinary exoretion and serum
levele obtained after oral administration of the diuretic in capsular form were
alsp determined.

Radiochloride (C1%6; th=%=2 x 108 yrs,) was studied in dogs in order to de-
termine the biologic decay pericds (urinary exaretion rates, decline in serum
concentration, and recovery ratee} and schloride gpace. Similar studies are now
in progress in humans, both in controls and in patients with congestive heart _.J
failure and other edematous states. The effscts of intake and drugs on these |2

i

measurements are being studied.

Earlier studies with radiosodium (Ne2?; t32=3 yrs.) have been reported,
and further cbaervations are contemplated. Technical problems dealing with
methoda of aszaying radioisotopes and some of the physical problems encountered
have besn repcrted.

Az time permits, studies are being carried out concerning the uptake of ;
various elements by erythrocytes, in an effort to establish a model with which
may be teated various antidiuretic substances believed to be concerned with
the pathogenesis of congestive heart failure, retention of electrolytes, and
edematous etates, This model may then be used to assay other substances
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derived in the future,

Studies with the veotervardiogram are progressing satisfactorily. The
pormal spatial veotoroardiogram is and will continue to be under observation
because of ites extreme veriability. The patterms for left ventriocular hyper-
trophy and right and isft ventricular bundle branch block have been studied
sufficiently to define them generally. These data indicate that the more or
iess empiric criteria for their electrooardiographic identification is in need
of modification. It is hoped that additional studiea will yleld a more pre-
oise definition.

Nr. J. A, Cronvich has practically ocompleted a movable unit which will
sliow recordings to be made in the wards of Charity Hospital as weil as in the
laboratory. Varlous types of electrical interference, which have offered the
greatest difficulty, bave delayed completion of the apparatus, but it is hoped
that the unit will be in operation by sutumn. Certain standardicetion factors
bave been defined for use in spatisl vestorcardiography. Reports of these and
other aspects of the problem are in press or in preparation for publication,

In addition to these mein progrems, several young persons have been in
training in varicus aspeots of cardiclogy to which the research program has
contributed significantiy. For exempie, Dr. ¥, J, Keily, who is on an Americean
Heart Asscciation Fellowship, has ocompleted a study of the rates of diffusion
of radicsodium, radiomercury, sand radiochloride across the blister surface of
the normal human skin and aoross that of patients with congestive heart fail-
ure. This study, now in preparation for publication, bas contributed to s
better understm ding of the exchangs rates and releted phenomena of electro-
lytes across the walls of bliood vesssela.

Other studies have been concerned with determinations of venous pressure
in the superficisl veins and the larger veins of the thorax and abdomen of
norpal resting man which are accessible by means of the cardiao catheter,

f. PFuture Plans, 8Studies as indicated abow will be comtlinued.

g+ Detailed gz'ortn. "Regreasion of s Radioactive Mercurial Diuretic from
the Plasps . Nature, 163:640, April 23, 1949,

*5 Sterecscopioc Xethod Yor Obte Spatial Veotoroardiogram," Cronvich,
Abildskov, Jackson, and Burch (in press).

"An Approximate Deriwvation for Stersoscopic Veotorosrdiogrums with the
Equilatersl Tetrahedron,” Cronvich, Abildskov, Jaokson, and Burch (in press).

*A Derivation for Sterececopic Veotorcardiograms and Anslysis of Veotor-
cardiograms by High-Speed Notion Pictures,” Burch, Cronvich, Abildskov, and
Jackion (in press).

"The Transfer of Eadiocactive Mercury across a Nembrsne Produced by the
Application of Cantharides to the §kin of Man,"™ Kelly, Svedberg, snd Harp,
J. Clin. Investigation {in press).
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e. Background. In a study of the mechanism of the thymol turbidity test an um
suspected globulinemia existing in certain clinical disorders was observed./
Analyses were completed of experiments in which semples of normal and pathologic
sera were centrifuged at 800 rps for four hours. Plestic tubes were used; after
being quick-frozen sach tube was cut at 10 levels %o permit physical and chemics
analyses, with particular reference to the distribution of protein./ Two briefe
expeoriments were done with a lower rate of centrifugation especially to catch the
rapidly-sedinenting beta-globulin which has sedimentation constant of 20 5. The
experiments suggest that this beta«globulin may influence the thymol turbidity ~:§W
test,/ Uliracentrifugsl studies confimmed previous reports that the serum bili-
rubin end injected bromsulfalein are largely bound te the albumir fraction. . En-
tirely satisfactory electrophoretic patierns wers obtained./ Serum Proteins and ||§
Lipids in Patients with Liver Disease, After four hours' exposure in & centrifughy
al rield of 200,000 G., certain proteine sediment differentially. GSeparation is |
accomplished as described ebove; a new technique requiring only one slicing and NS
analysis of two specimens incressed the number of determinations for study./ [|@33
In liver disease, lipoprotein complexes which float higher in the tube at lower
specific gravities than these of normal serum appeared to be present; and a
phosphorus containing lipid, which in nomsal serum sinks teg the bottom, is de~
creased in hepatitis./ The x-protein of McFarlane was studied. Preliminary
experiments showed thet electrophorstically it consista of nlbumin and beta-
globuling cherically it contains a large part of the serum cholesterol and
phospholipid of normals; and ultramicroscopically it consists of or at least
associebed with large numbers of ultramicreoscepic spheres. It was planned to
correlate the chenges found in "flosatable" lipoproteins in liver disease with

x-protein concentrations. Preliminary observetions sugzested that in liver
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Maease the amount of lipid osccurring as x-protein ia increased in comparison
With the normal.///It was established that, in the main, fat wd lipid compounds
are distributed in the column of centrifugete according to their density. The
havier proteins sedimenting create a density gradient and the lipid compounds
itond to find their own density-level./ Although there 1s a high degree of par-
lelism in the distribution of cholegterol and 1lipid phosphorus in the upper
half of the tube, there is little sirilerity in distribution in the lower half.
fis shows clearly thaet there are phospholipid compounds which are neot associ-
ated with cholesterol./ Yhen the distributien in the column of centrifugete of
falbumin, globulins, neutral fat, cholesterol esters, free cholesterol, and
phospholipida was determined in serun of normal persons, the results fell into
feonsistent patterns./ The sera of patiente with acute heputitis frequently

!how an excessive quantity of low-density fat lipid compound in tho density

fzone 1,005-1.015. Thig material) nuay be ‘related to a diminished rate of removal
ftron the blood Ly the liver.

i Progress, WVork has been principally along two lines: detailed analyses of
idate preparatory to publication, and initiation of study by the investigators®
fprocedure of the physiology of lipid phosphorus with P32,/ The distribution in
fthe column of centrifugate of normal serum of total protein nitrogen, specifie
gravity, albumin, globulins {&s & grouP), free cholesterecl, cholestercl esters,

b 1ipid phosphorus, neutral fat, and total lipids hasa been intensely studied sta-
ktistically, and mean curves of distribution established with standard deviations
Eat each of the 10 levels. These analyses show clearly that the distribution of
f1ipids in hepatitis serum deviates from the normal pattern in a highly signifi-
P cant fashion./ Additional procedures have been used in providing a more complets
b description of the low-density lipids found in inoreased concentration in hepa-
f titis serum./ A better understanding has been reached of the mechanisms of sedi-
tmentation and flotation underlying the distribution of proteins and lipids. It
f 18 hoped that this will lead to a more satisfactory mathematical expression of
E the factors determining the diatribution of Loth substances,/ Study of the in-
fterrelationships between the variocus lipid constituents at certain levels of the
f column of centrifugate shows that the lipid composition of the centrifugate at

f these levels may be described with small error by mathematical formulae derived
f in this project./ Experiments with radicactive phosphorus have been carried out
k on thres nomel subjects wnd ons case of polycythemia which show that the rate of
j-labeling of 1ipid phosphorus is especially rapid at some levels in the column of
F centrifugate end occurs at a low rate in other levela, These studies encourage
: the belief that this method separates lipids into components, some of which have
| highly specific functions. Theeries have been formulated as subjects of future
f: experinents which relate these components to the function of the liver.

¥ . Puture, Studies will be continued as indicated.

t g+ Reports. The following menuscripts sre being prepared under title, "Study
} of Serum Proteins and Lipids with the Aid of the Quantity Ultracentrifuge:™

$ 1. Procedure and Principal Features of Distribution of Protein and Lipilds in the
t Contrifugate of Undiluted Normal Serum; II. The Mechanisms of Redistribution of

, Proteins and Lipids of Undiluted Serum; III. The Protein eand Lipid Composition of
¢ the Ultracentrifugate of Normel Individuals; IV, The Serum Lipids in Acute Hepa-
t titis; V. The Organization of the Cream Layer of Serum of Normal Individuals in

£ o Post Absorptive State, and after s Lipid-Rich Meal, snd from Patients with Hep-
¥ atitis and Miscellaneous Disease States; VI, Organization of Lipids other than
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* Dxtremi- .. Beckpround, Detniled comwents on results of observations heve not been
o June mede untll ther have re.ched tre stage of public:tlon. Tals avolds misinter—
pretetion sr erronesus rovorte of dsie, ost of wihlch ere nst clesr until ex-
ital ‘e pariments bhave been comnleted. In the recort of December 1GUS aummaries were
ALs740- glven of ‘articles with the following titleas "The Bioclogic Decey keriods of
Sodium in Normel Men, ir Patlents with Congestige Heart Fallure, and In Petiernts
witk the Wenkrotic Byndrome ff Determined by Ne € s the Tracar; " Yheoretic
Coneiderations of RPiolopic Decoy Zites of Isotomes;? ¥The Henavior of the Veuncus
Pressure During Verloue Stagem nf Chreale {ongestive Heert Pallure;" Enviroa-
mental Conditlene wnicn Initizte Sveating in Resting Man;" and "Concentrution—
Time Course in the Plasme of ¥en of Hediaszmer-ury Introduced ms & Mercurisl
Diuretic.®

Por a better unpderetanding of dieturbence 1u electrolvte vhysislogy in
normal man sud in subjectis -ith congestive heart failure us gr pbnormal etete,
the bebcrior of meverel elezentt was sbserved b the use of radis-isotopes in 9
sontral eubjects, sublects with congestive nesrt fuilurs, pnd sudbfects with Fﬁ
other edemmtous rtates,

Radismercury (Hgp03.20%; tE=Q=h5 duye) labelin; a mercurial diuretic
(Mercuhvdrin) wes studied with reference to the duration of its retentinn in
the Uody, decline in serum concentratior rates of turnover, end dlstributlcan.
Intravercus cetheterizstion was exployed to determine the tige-course

¢f renal,

hevatic, pnd extramital srterlovencus diffegences. Urinary excretion nnd serur

levels obtalned cfter oral administrstion of tic liuretic in capeular form werd
af * alss determined,

Radiochloride (3135: tlzA=z x 20% yrs.) wae aztadied in daie in aTZer to
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cetermine the bilologie dscay periods (urinary exdreticn rates, decline in
serun concentration, snd recovery rates) and chlerids toace. Sinilar studies
verc in progrese n rumans, both la coantrols and in patients with conpestive
heart failure end otker sdematous states, The effects of int:ike snd drugs on
these mersurements wers baing studied, Al

Esrlier studies with redioscdium (Na??; t}=<3 yrs.) had been reported,
snd furthar observations were contemplated. Technical probleps dealing with
methode o aseaying radioisotopes end some of the physical vroblems encountersd
hed been raported.

hs time mermitied, studies ware being done concerning the uptake of various eje-
mente By ervthrocytes, in an effort to establish & model with which X2y bs tested
various antidivretic subst:.nces belisved to be concerned with the patbogenesin
of congestive heart failure, retention of elsctrolyvtes, wnd sdamatous states.
This scdel way tien be used to assay other substances derived in the fature.

Studies with the vectorcardiorsm were progressing satlsfactorily. The
normal spatial vectorcsrdiogram was being observed becsuse of its extreme vari-
ability. The patterns for left ventricular aypertrophy and right and left ventri-
cular bundle brenca dlock were studied sufficlently to define them generally,
These detr indicrted that the mors or less emplric criteria for their electro-
eardiogrinhie ldsntificetion needed modification. It was hoped that additional
studies would yield a more precise definition,

Mr. Cronviech hnd nearly completed a movzble unit which would allew racord-
ings to be mede in the wards of a hoenital as well as in the laboratory, Vari-
ous trues of electrie interference, which had offered the greatest diffisulty,
delayved comnletion of the apparatus. Certaiz standardization factors bad been
defined for use in spatial vectorcardiography. < Reports of these znd other as-
pects of the problen were in press or in preparstion for publie:tisa.

Ia zdditlon to these ualn programe, several young persons were trained in
varicus asvezts of cerdiology to which the research progran had contributed
siealficantly. ZFor exaprle, Dr, F. J. Kelly, complated a study of the rates of
diffMxion of radlosodium, radiomercury, end redlochloride scrose the dlister
surface of the normal human skin &nd zcross that of petients with congestive
heart fsilure. Thie atudy, which war Deing prepared for publicaticn, contri-
buted to a better understrnding of the exchenge rates and relpted phanomena of
elecirolyies moerosy it walls of blood veesels,

Other stucles concerned deterninatione 3f venous presrure in the super-
Ticial veins snd the larjer veine of the thorox and abdomsn of normal resting
usn which are pcoessivle by means of the cardlac catheter.

Progress, Tke following is & summary of an article entitled "The Spatial
Tectorcardlogrgm 1n Right Bundle Braneh Block,” by Abildskov et a.

The QRS si-looms of twenty-four subjects with elsct:hardiographic evidence
of right dbundle bronch dlock were deseribed., The records wers divided into 3
groups, on the baels of cliiical a«nd roentgenographic evidence of ventrieular
hyoertroohr,

The QRS |§-1aopn of the subjects with left ventriculer hypertrophy and
right bundle branch block exhibited considerable sinmilarity, suggesting that
it may be poerible to reconlse this combinetion of lesicns by spatial vector—
cardiograms, .

Records obtained from small groups of subjects with isolated right ventri-
cular hynertroohy cnd right bunfle dranch block and with right mndle brench
bleck not arsoelated witn cardige snlargement resmed to havé homs distinetive
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featurces and indlcute the deslrability of further study of the spetisl wector
cardiograc in these states,

"the Eesponse of Patients with Congestive Heart Failure to Acute Elavatlen
of Tempersture snd Hupldity,® by Dr, G. S, Bersnson, Observations were made to
iavestigete the intolerance of patieais with cardiec disease and congestive
heart feilure to stress of a hot and mmid enviromment,

By clinieal methads, including meesurements of blood precsurs, cardlac pod
resplratory rates, and rectal ead skin temperatures, 13 patients in wvarlcus
rntages cf congestive fellure wers studied, Juapsriscns were c—zo¢ with 13 con-
trol subjects, In 3 exveriments, 1 control subject and 1 jatient with conzest-
ive failure vere atudied simultaneously, Jollowlng ohservations in comfortedls
atmospheric conditlons, responss to & hot and mumid atmosphere (N0 ¢ 2° ¢, 85%
BE) for perisds of 4O te 11U minutes wvas anted.

The heated surroundings precipitated scute attoeks of "left Yeatricular
failure' (cerdisc sstima) echarscterized by severs Ayspnea, orthopnes, aad pul-
monsry rales, sesociated vith syorehrenslon in § subjects with csrdiac dissans.
Gallen rhythm develoved or vas actentuated in 9 patisats, Ability to withstand
stress of o hot, mmid environment wes definitely lsss in subJscts with congertive
hiegrt failure, This group sxhibdited priwarily coardiovascular and pulmonary in-
toleranee, wheress muny central nervour systen disturbances devclopsd in the
controls, who were adle to endure sufficiently prolongel sxposures to the en-
vironpent. The curdiovaseyler reactione lo contre) subjects tendsd to be more
uniform and were charscterized especially by elevation of pulse prersure.

These sxperizents indicute that patients with certain types of cardiac
disease do not tolerate well a hot end humid atmosphere and aleo suzgest the
naed for control envirogmental atmospheres during therapy.

f. Tuture, Simce the pressnt contract was negotiated under the Uiar Powers
Act {TWITI be necessary to draw up another contract for future work. Thet
new proposal will be referred in the ususl manner to the datienal Research
Council for swalustion.

£ R!Eortn. As shown under Progress.
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