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[RESEARCH_AND DEVELOPMENT PROGEST -Ghfider

1. FROJECT TITLE Prton o Growth
Irradiation

6. BASIC FIRLD QR SURJECT

8, COGNIZANT AGENCY

9. DIRECTING AGRNCY

10, REGUBSTING AGENCY

11. PARTICTPATION AND/OR COORDINATION

YA

.
4
I
i
K

15, PRIGRITY | LN

19,

20. REQUIREMENT AND/OR JUSTIFICATION

(TL.ERIBF OF PROJECT AND OBJECTIVE
e. Progress.

Animals and Eguipment. The population of the animal colony has besn mein-
tained at about 260 rats for the psst six months, No additional groups of Holte
mann rats have been maintained for study.

Depilation. The experiments in depilation using the long wave length, high
intensity radiation produced by the Brecke-Selb apparatus are comtinulng. The
baok of the neck of human wolunteers is being irradiated with a small field in
single doses, The effect with added filter is now being studled.

Follow-up Study. No additional replies have bsen received from the pervons
whose thighs were radiated in 1942-43. 30 far, the irradiated ares hap been ex-
clsed in 24 individuals, A second letter is being sent out imn an effort %o con-
tact those who have not yet responded.

It hae been demonstrated that the following agents or procedures have a pro
tective effect againat looal irradistion: pitressin, epinephrine, other vasocon
strictors, tourniquet fschemia, oyanide, and oysteine. The sffect of the first
four could be dus either to reduced blood flow or tissue ancxia, It has been g
preaumed that the effect is due to tissue anoxia beosuse oyanide and oysteine |
protect. Reviewing the data reveals that the effect of oysteins is not unequivy
ocal by sny means. The effect of cyanide im thie study iz almost certainly
resl. It is generally believed that the principal effect of cyanide in the ind
tect animal is inmotivation of the cytochrome system by the formation of a oyas
nide-ion complex. This produces tissue anoxia inm the presence of sn sdequate
oxygen tension. This is the oritioal observation upon which future investiga-
tion it planned. It is important to point out that the reasonimg on this poind
is based upon essumption only. A vasocomstriotor action of oyanide has not beqn
ruled out, and it ia lmowm that vascconstriction will produce protection. It
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Prevention of Growth of Hair im Skin Grafts: Irradiation €=59-08-01

seems to be of oritical importemce to oollect evidence bearing upon this point

If the effect of CN is dues to imactivation of the oytochrome aystem, it is
of primary interest to explore the mechanism whereby protection ocours. At
the suggeetion of blochemical consultants, the summer will be devoted to a
study of the effect of other ensyme inhibitors on the remctiom to local irrad-
jation, A number of other enzyme inhibitors may be studied later, but those
to be investigated this swmsmer are:

1. S8odium azide, (Ha¥3). This compound imhibits a variety of intracell-
ular enzymes, but it is thought thet its effect is primarily on the oytochrome-
cytoohromé oxidase system. Its effect should parallel that of cyanide.

2., lslonate, This compound has the specifioc ability to block the enzyme
succinoxi¥ase by virtue of its structural similarity to sucoinate, the normal
substreate. Thie should imterrupt the Krebs cycle and leave the tissue oxygem
tensiom high, and the hydrogen transport system in the oxidised state largely.

3. Iodoacetate. This compound is & specific bimding agent for sulfhydril
groups. 1T may be expected to affect a grest many different emzyme systems in
the intact animal, Triosephosphate dehydrogenass ia considered to be the most
sensitive of these ensymss.

4. Fluoride. Thin ion Erobnbly exerts iis effect primaril h{ by virtus of
its sbiliTy 5 bind and inmotivate magnesium. The enzyme thought to be most
sensitive to fluoride is Enolase. The action of the former is fairly diffuse
in that it may insctivate warious phosphatases and other Mg~dependent enzymes.

5. Dinitrophemol. This compound has the ability to bypass the hydrogen
transport system, allowing intracellular oxidation to proceed without the par-
ticipation of these ensymes. It increases the rate of tisaue oxidation, pro-~
ducing & picture in the intaot snlmal that is remarkably similar to hyperthy-
roidisn. Itz offeot, therefore, should be of considerable interest. If dimi-

lgl:;om'.-l protects, it would point quite speocifically to the rogen trans-
lylton a8 the one moat vulnerable to the effects of irradiation.

8. The effeots of a high tissue oxygen tension should be explored. It
hu boon repeatedly shown that low oxygen tensiom protects lower forms from
the effects of irradistion, and there is a controversy over whather this i=
dus to sbsence of molsoular oxygen or to the faot that oxldation-reduction
systens within the oell are present in the reduced state., If the effect is
du‘; to Op concentration, high oxygen temsions should enhance the effect of ir-
radiation.

Beoause ef the interest of this projeot in imtracellular biochemical mech-
anism s study of irradistion of another tissue seems mdvisable. Within the
near future thers will be comsiderable interest in conduoting some in-vitro
studles of metabolism of tissues whioh have been irradiated. An orgmm Whloh
is readily mcoessible, for whioh there ls an adequate comtrol, and for whioh
& sultable teohmique for irreadiation ocould be developed without too mush diffi-
oulty is the testiole. Since only male rats are being used in these studies,
techniques could be dewsloped for irradiating one of two testicles om mn ex-
perimental animal, and & suitable comtrol-series with adequate pathologio
studies aoccumulated. The testicle hm the advantages of being readily docess-
ivle for looal irradiation, of being relatively unimportant to the 1ife of the
animal, and of being readily acoessible with a paired oontrol for removal fer
1n-ﬁ.tro studies, It lends itself well to the Warburg technique, it contains
T&rge quantities of the aucleic acids, and it is possible to estimate the
testioular tiaszwe.

13 Page 2 of 10
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Prevention of Growth of Hajir in Skin Grafte; Irreadiation 8=59~08=01

Table I. A vesoconstriotor, .pitr.uin, waz used to determine whother rad-
intion_sensitivity could be reduced; a very dramatic deorease in sensitivity
to looal x-radiation resulted., This effect of pitressin has been the basis for

t};;thg work attempting to explaiam its protective action in looal irradiatiom
alled . v

O o O

Methods. Animals. Male albimo rats, Wistar strain, obtained from
the Wistar Institute were kept for at least nine days before being used for
experimental work. They wers fed Purina Dog Chow, presumably an adequate diet,
since all the animals were in excellent condition sand followed Zusher's weight-
ages relation ocurve. At the time of irradistion the rata' weights ranged from
180-230 gm., They were housed, three animals per cage, in an air-conditioned
room at & temperature of 25-27° ¢, (77-80° F.). Eech snimal was individually-
marked for identification.

Anesthesia. About 15 minutés prior to irradiation the rats were 1
glven pentobarbital sodTum intraperitoneally: 4.5 mg. per 100 gm. body-weight,
prepared as a freshly-made 0.9-psr-cent solution in water.
Teohnique of Irradimtion. The leg to be irradiated was immobil- -
ised by piming_ﬁ'%mtm om. thick) with a single thumb tack in-
serted through the wedb of the toes. The left hind legs of four animals were
attached near the oenter of the blosk within an area 4 om. square. The upper
portion of the leg and the rest of ths animal's body were shielded lead- -
plates 2 mm. thiok. During irredistior the animals lay on & rice mattress
10 om. thiok. Air dosages of 1400-3000 r were delivered at about 270 r per
minute, Radiation faotors were 200 KV, 25 cm. diastance, and filters of 0.5 mm
Of m. m 1.0 IIIII.. Of nt
Pltressin. Pitressin, the pressor fraction of the posterior
pituitary as prepared by Parke, Davis and Company, was given in a single dose
intraperitoneally at varying intervals befors amd after irradiation. Two forms
were wted, pitressin in water, 20 units per ml. and pitressin temnate in oil,
6 units per ml, Except where indicated the water-solution was wsed.,/ Dosages
of m! drug eppearing on charts represent the total smount administered per

ol e bt W

Gross Reeotion and Method of Evaluation. The animals were exam-

ined daily in ® good I1gh%t and redords were Kept for each. The uneirradiated
leg served as a ocntrol for the irradiated leg. Followiag irradiatiom there
Wer'e NO Fross o8 for seven to eight days except for slight erythema in
most cases. Then re followed a series of inflanmetory changes character-
istic of rediatiom-remction. The earliest changes sesn at ssven to eight days
wore slight swelling of the foot pad, e , and venous congestion on the
dorsal surface, These inoreased du he mext 24 to 48 hours. When the
swelling beosme maximal (12 to 13 days) uloeration often developed. Depending !
on the expsrimental progedure used, any degree of resotion could be obtaimed, f
from nons to a severs ulserating lesion. For evaluation of the reaction the
following arbitrary categories were set up: '

A. TFNo Reaction. When there was doubt about the presence or absence of ‘a
reaction it was recorded in this group.

B. Mild Reaction, Defimits, but often slight, reaction.

¢. Hoderate Reaction. Advanoced swelling and erythema without ulseration. Z
D. Bevere Reaction. Severs swelling with ulcerstiom,
This olassifiocation of ocourse gives only & rough cliniocal estimate of the sever-

%}y of the reactiom but does provide s crude yardstiok for measuring the degree
reaction produced,
Page § of 10
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Prevention of Growth of Hair in Skim Orafte; Irradiatiom 6-59-08-01

Results. The reaction following looal irradiation of the rat's leg
oan be decreased or suppressed by the administration of pitressin. BSuch pro-
teotion is influenced by several factors: (1) the dosage of pitressin, (2)
the time pitressin is given in relatiomship to irrediation, and {(3) ths mount
of irradiation.

Influence of the Pitressin-Dossge. Five unite of pitressin given 15
ainutes before irradiation leads to a definite reduction in the subssquent
loosl resction (Table I). When the dosage of pitressin is decrsased, other
factors remaining constant, the degree of protection is greatly deoreased,
With 0.2 unita little proteotion is obtained.

Table I
INFLUENCE OF PITRESSIN DOSAGE ON LOCAL RADIATION REACTION

Pitressin Number Maximal Reaction
(units) of Rats
None Mild Moderste Severe
0.0 T4 2 13 27 32
{Control)
0.2 8 1 3 L -
1.0 9 2 5 = 2
2.0 37 16 9 5 7
1
5,0 31 26 1 3

The figures in the table indicate mmbers of animsls, Each anjmsl irrad-
ianted has been classified aoccording to the maximsl resction attained.
Pitressin was given 15-30 minutes before irradiation of the hind leg

with 2,000 r.

Influerce of Other Vasoconstrictors. Other vasoconstrictors were
tested for thelir abllity to slter the rat's radiation-sensitivity. Adrenalin
and nor-adrenalin gave definite protection. In fact, sdrenalin appears to give
better protestion then pitressin (Table V). Ice (used as & wvascconstriotor
and an agent to lower the temperature of the extremity) and Neosynephrin each
give definite protection, but not nearly to the degree of adremalin.

Influence ¢f the Time of Administration of Pitressin. Pitressin
gives protection only when givem prior to irradietion., While the maximm ef-
fect is obtained when pitressin is administered about 10 minutss before irrad-
iation, there is considerable effect up to one hour, By two hours the influ-
enoe is oconsiderably reduced {Table II).

Page 4 of 10
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TABLE V
INFLUENCE OF OTHER VASCCONSTRICTORS ON LOCAL RADIATION REACTION

Drug Dosage Number Maximal Reaction ¢
of Rats None MIId Woderatcs Severe !
TORETOT === 1% T 1 3 11 f
Pitressin 5u 15 12 - 1 2 !
Adrenalin 0.2mg 5 5 - - - :
Adrenalin 0«3mg 7 1 6 - -
Adrenalin 0,06mg 6 5 1 - -
Adrenalin 0.0bmg 7 - 1 I 2
.1 min, after
Irradlatien
Nor-Adrenalin O0.2mg 17 5 8 3 1
Nor-Adrenslin 0.3mg 5 5 - - -
Neosynephrin 1,0mg 8 - Vi 1 -
Ice - 8 - 3 I 3 |

The figures in the table indicate mmbers of animals. Z¥ach animal
irradiated has been classified according to the maximal reaction
attained, The warious vascoconstrictors were given before irradi-
stion of the hind leg with 2,000 r sxoept where indicated for
edrenslin. The ice was applied to the leg five minutes before
irradiation and remainsd in comtact during the procedure.

Page 5 of 10
16

-

27 Aywe QY

’ RG 320, Secremay Op Trvewst
Ewmey 3Yen - RDB in—‘.Soutr.ox " Dnrtrows
RePoerg ¢ SoaTiancs Bensen Peeairsss
Repers Ve At~ sy

Box ¥ 28

)




Prevention of Growth of Hair in Skin Grafts; Irradiation . £§~59-08-01

6-59-06-01 TABLE 11
INFLUENCE OF THE TIME QOF ADMINISTRATION OF PITRESSIN
ON LOCAL RADIATION REACTION
JION REACTION Time before or Number Maximal Reaction
ction after irrediation of Rats Wope Mild Moderate e Severe
rats  Tevere c ;
ontrols - 1 3
T 7 3
2 2 hr. before 5 - 2 3 -
1 hr. before 7 2 4 - 1
30 min. before v 6 - L 1
10 min., before 8 7 - " 1
1 min, after 8 - 1 2 5
2
30 nin, after 6 - - - 6
1 The figures in the tables indicate numbers of animals. Emch animal
irradiated has been classified socording to the maximal reastion
- attained, Pitressin (6 units) waa given befors or after irradia-

tion of the hiud leg with 2,000 r.

Influence of Pltressin on ths Radiatiomn-Throshold., The rats used im
1 theso axperimante show but little radiation-reaction until about 1,500 r is
given (Table III), When 5 units of pitressin are given thia local radiation-
threshold is inoreased to about 2,400 r. Thus the rediation-threshold is

h anima} raised roughly 900 r by pitressin.

action Following the study of the limitdtions of pitressin in proteoting sgainst
irradi- local radiation-reaction, other aubstances and prosedurss wsre used to swvalu-
for ste their proteotive propertiss,
fore Influence of Posterior Fitultary Fractions. Pitressin in water is not the
only factor of the posterior pituitary that is protestive (Table IV). PFPitres-
sin tannate in oil and pituitrin in water (the whole extrmot of the posterior
pituitary) are probably just as active as pitressin in water. Pitooin, the .
oxytocic factor, is probably inactive,
Influence of Misoel laneous Factors. Eschatin (the whole adrenal cortex
extract) was found to inorease slightly the sensitivity to radiation (Table VI)
The same result was obtained for ACTH. Colchicine apparently givea a little
protection.
Other faotors in the sensitivity to irradistion have been observed. In
the preliminery studies it waa repeatedly seen that rats weighing more then
250 gms. were more resistant to looal irradiation; for thisz reason animals of
standard weights were used. It has also been observed many times that a sick

Page 6 of 10 rat will not develop the "normal®™ radiation-reaction but will show almost no
reaction, 17 Page 8 of 10
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TABLE IIX

INFLUENCE OF PITRESSIN ON THE RADIATION THRESHOLD *

Condition Number Maximal Reasction
of rat Roentgens of Rats WNone Mild Woderate sSevere
Control 1400 g 6 2 - -
! Control 1500 7 1 6
Control 1600 8 - 1 3 4
; Control 1800 7 - 1 2 n
*ﬁ;éf Control 2000 8 1 1 2 i
i Pitressin 5 u 2000 8 6 - - 2
Pitressin 5 u 2200 5 I - - 1
* Pitresain 5 u 2400 6 3 2 - 1
Pitressin 5 u 2600 8 3 2 - 3
Pitressin 5 u 2800 7 - 2 - 5
Pitressin 5 u 3000 6 - 1 3 2
G T 2 S e

'“ﬁ"iﬁi%‘.“?o‘odh H ae ii; 8 per cm 2‘&".’% ﬁglnl%? 3 no rgln'cg'tgn

in the remaining animalas.
TABRLE IV

INFLUENCE OF POSTERIOR PITUITARY FRACTIONS ON LOCAL RADTATION REACTION

e Number
Drug and Dosage Before of Rats Maximal Reaction
Radiation Wone Mild MWoderate oevere
“Control - g - - 1 7
Pitressin in 30 min. 8 6 - - 2
waeter: 5 u
Pitressin Tannate 2 hra, 11 9 - - 2
in oil: 5 u
e Pituitrin: 5 u 30 min. 11 7 - 2 2
Pitoein: 5 u 30 min, 6 - 3 2 1
]
(S8ee next page for explanation.) 18 Page 7 of 10
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.D* (Bxplanation, Teble IV, preceding'page: The figures in the table indioate

pumbers of animals. Bach animal irradiated has been classified mocording to

on the maximal reaction attained. The various posterior pituitary fractions were
Severe given intraperitoneally before irradiation of the hind leg with 2,000 r.)

TABLE VI
THFLUENCE OF MISCELLANEQUS DRUGS OF LOCAL RADIATION REACTION

Drug Dosage & Time Before No.of Maximal Reaction
Route Radiation Rats one oderats Severe

tontrol - - 11 - - 1 10

Eschatiﬂ 5ml I.M.’ 2 hI‘S. 9 - - - 9
S5.Q. & I.P.

ISR SR ol

ACTH 5 mg S.Q. 5 hrs, 8 - - - g
Colchicine O.4 mg I.P. 5.5 hrs. 1¢ 1 6 2 5
Pitressin 5uI.P, 15 min. 15 12 - 1 2

NoOowv oW

The figuree in the table indiocate the mmbers of animals. Each animal
irradiated has been cleszified mocording to the maximal reaction attain-
adiated has ed. The various drugs were administered as indiceated in the table, before
asin (16 irradiation of the hind leg with 2,000 r.

ln'gorg:gg gg For Table VII, ses next pags.

TABLE VIIT
TION REACTION EFFECT OF SODIUM CYANIDE ON LOCAL RADIATION REACTION

tion
E Condition Number Reaction
ate Severe of Rat of Rats None Mlild  Moderate  Severe

7
2

Control 7 - - 1 6

Sodium Cyanide 13 8 2 1 2

2 The figures in the table indicate numbers of animsls, Each animal
irradiated hes been classified sccording to ths meximal reaction
attained. Sodium cysnide, 1.0 mg. per 200-gm, rat, was given in-

2 traperitoneally five minutes before irrsdiation of the hind leg

with 2,000 r,
1 Table VITII. From the experimemts with tourniquets it appearesd that the proteo-

tion against looml irrsdistion given by pitressin might be due to an induced
amoxis., Consequently, sodium cyanide (1.0 mg./rat) was tried. Table VIII
7 of 10 shows that this agent gives definite protection against local irradiation.

Page & of 10
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. TABLE VII
EFFECT OF THE TOURNTGUET ON LOCAL RADIATION REACTION
ognr;tson rg:i%Zegs R:?ser ° ﬁ%%ﬁfﬂliﬁl an gme§:%§ 'Qggvere o
Control 1400 8 6 2 - -
Control 1500 7 1 6 - -
Control 1600 8 - 1 3 A
Contrel 1800 7 - 1 2 A
Control 2000 7 - - 1 6
Tourniguet 2000 8 g8 - - -
Tournigquet 2200 7 7 - - -
Tourniquet 2400 7 5 2 - -
Tourniguet 2600 7 6 1 - -
Tourniquet 2700 8 8 - - -
Taurniguet 2800 g 5 3 - -
Tourniquet 2900 7 5 2 - -
Tourniquet 3000 7 - 2 3 2

Figurea indjicate numbere of animsls. Each animal irradisted hms been
claseified mocording to the maximal reactiom attained. The tourniguet
wes epplied five minutes before irradietion to the bind leg, and re-
moved immedistely after irradistion.

Table JI. Whole-Body Irradiation: Treatment with Pitressin. Results of
Experiment 7). Procedure. This experiment was carried out on 108 white male
Tate of the Holtsman straln ranging in weight from 154 to 220 gma. The aver-
age body-weight for the entire group was 167.7 gms. at the time of irrsdistion.
The rats were divided into twe groups of 54 rats each, Group A was treated
with § units of water-base solution of pitressin intraperitoneally 15 minutes
before irradiation; Group B was the irradiated control-group.

Irradiation: 800 r in sir, whole-body irradiation at 50-om. distance;

filters were 0.5 mm. ou. and 1.0 mm. Al., rete of dose about 70.4 r/min.

Exp. No. " Date Bo. of Rats Procedure No, Died Pit,, No. Died Con.
Tl=A 5/4/50 54 Pitressin 30
7-B 5/4/60 54 Control e 45
Totel %0 a9
% Dead 6645 90.7
Pit i 38, tection,
resain gave 7% proteotion 20 Page § of 10
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. These animals were in very good condition. Only two were

h w%agc%;% of respiratory congestion (pneumonia); they died between the
: c'jLocl of 82 to 90 days after irradiation, Both weres treated animala, The

pe” tance of these animals probably was impaired by irradistion.

r“ifrhe 1D 50-8B00 r and rate cof dose for pitressin were calculated from the
sults of previous experiments with this partioular strain of snimala, ,
n Conclusion. Pitressin in the manner used gives a signifiomt ;n;ounti:
ection but rcentage of proteotion is not satisfactory. is ime

: o:iﬁ?:hi:ttf:erﬁo of ;grotactgon cen be advanced, when pitressin is used

g:cthis manner, since 5 units has been calculated to give maxi\rm protection

for animals in this weight-range,. |
.'f Future Plans., Studies Ir:lll be continued as indioa.ted above,

Reports. None listed. Material summarized undsr hendine of Table I is
geing prapared for publication, _

Page 10 of 10
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L PROIECT TITIE  Madical Aspects of Atomic Bomb - |

b, REFUR 530 Jn Y50
6. BASIC FIELO OR SUBJECT § ) A A1) O AL
Afl=f
%. COGNIZANT AGENCY 12, CONTEACTOR TWG TR LANORATOL CORTRACT /Y. 0. RO.
Y. RTRECTING AGENCT
10, REQUESTING AGENCY TR T - RaT. CONTL. DATES
: RES
{[ 1L PARTICTPATION AND/OR COORDINATION RV
TRST
14. OATE APPROVED b A3
Py 18, PISCAL BST'S,
15, PRIORITY T18.

%0, REQUIRRHENT AND/OR JUSTIFICATION

%1. BRIEF OF PROJECT AND OBJRCTIVE

13,

e. Progress. It had been hoped that the monograph would be completed by
July 1950, but this will not be possible because the editors have been ill and
because authors engaged in other acthivities have not been able to complete thair
seotions of the volums./ It was decided to include in the book a concise acooun
of the physice inwlved in an atomic bomb. Four draftz of Part I have been pre
pared during the last aix months and reviewed by Dr. Ralph B, Lapp. His criti-
cism has been severe, but good from the standpoint of physics. It was decided
that more rapid progress in this highly technical field could be made if Dr,.
Lapp were responsible for the final draft. He has assumed this responsibility
and has promised the manuscript by L& July./ Dr. Joe Howland of the University
of Rochester has been siow in submitting his chapter on the bioclogic effects of
radiation. He expects to complete the material by 15 August./ Part II, "Cetas
trophic Effects,” is in final draft./ Part III, "Incidence of Casualties"—a
large part of which is statistical~=hes been checked by Dr. Cuyler Hammond who
is at present in Puerto Rico. This manuacript is expectied within a few weeks of
hia return./ Part IV, "“Clinical and Pathologic Ubservetions," has been large{g
ly completed, and most of the material has been published in the American
Journal of Pathology. )

f. Future Plans. Completion of the manuscript is now slated for autumn,
1950,

g. Detailed Reports. None listed.
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Y 6=-h9-08-03 RESEARCH AND DEYELOPHENT PROJECT -CARD tHEW-PPOJEOTENE 4. OFL.
1 .
30 Jn TE L ROJECT TITLE  Radigtion and Thermsl Burns TR TS0
x = TR (o "y ; AR )
. s. BASIC PIBLD OR SUBJECT 1. : AH-6
AW-g
¢ [] IZANT AGB 13, CONTR] RYSe 5, CONTRAC 0. NO
9. DIBECTING AGERCT
T IOT. CONPL. DI TES
70, TRQUESTIRG AGBNCY T3 WITED BT 1 5 b
] - N
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T1. PRIEP OF PROJECT AND OBJECTIVE

The following 1s a summary of a detalled report on work completed during Fiscal
Year 1950:

1. The in-vitro oclotting determination of whole blood was investigated
and evaluated, Data were presented to show the manner in which the whole-blood
clotting-time is affected by wariationt in the experimental conditicns and by
changees in the clotting-time technique, Of particular importence in achieving
maximal usefulness of the test is careful venipuncture technigue and metioculcus
hendling of the unoclotted blood.

2, Summary of the Irradiation Effect on Coagulation Mechanism. The indi-
vidual and colleotive roles and possible significence of the various changes
geon in the irradiastion symdrome that hsve been studied in this laboratory are
discuseed. New data are alsc presented on recently-completed work in which an
attempt was made to isolate an inhibitory substance from the blood of irradiate
animals, The possible origin and fats of clotting inhibitors are discussed in
the light of current knowledge, The effects of irradiation thrombooytopenia an
direot dsmage Lo the capillary bed are considered as ohanges ocapablie of alter-a
ing the hemostatio mechaniem following irradiatiom. ;

3. TVWhole~-Blood Tranafusions in Total-Body X-Irradiatiomn Injury. Trans-
fusions of whole blcod in suffiolent amounte, sbout 8-10 mi./Kg. body weight
daily, overcome the anemia of 450r Yotal-body irradiation but do not affsot
the leukopenia or thrombocytopenia in dogs. While the total plasma protein
level is mmintained better in the tranefuszed animals thep in a oontrol group,
the plasma albumin levels show less siswvation. Whole-biood transfusions to
the irradisted animal fail to prolong the survival time.
| 4. Treatment of the Irradiation Syndrome with Aure in. Aurecmycin isf
more sffective in inocreasing the survival time of dogff%ng total-body
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any other agent known to the investigators. While aureo-
x-linii;:i:.;;hﬁ cagablo of gecreasing the bacteremia of a dog given 3U0r
my: ?-bzdy irradiation, it seems unsble to influence the bacteresmia of dogs
t: :u 460r. Aureomycin does not produce any significant alteration in the
Eh:mioa.l or hematologic determinations made on these animals or in their

em examination.,

gppe;mc;h:tpg::?;g:t relationship of the method of preservation of plasma to
the i:.:oidenco of homologous sérum jaundice. ¥hile 16 cases of probable hom:l-
ogous serum jaundice due to whole-bloo#l transfusions are reported, no rco:gi ‘o
nised cases of homologous serum jaundice or hepatitis have occurrodc;: patien
given pooled human plasma from the Blood Bank of the University of z;go ot
Clinics. This plasma has been stored in liquid state without preserva v:
26-35° C. for at least two to three momths prior to its o.dninistra.tio:. A
survey of the previous reports of transmissible hepatitis from human bloo 1
products discloses that the method of preservation for these products was at °
highly suitable for the preservation of any virus that may have been present.
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€. Progress. letabolism efter Thermal Bums and Redietion Tnjury. Four young
adult male monprel dogs have been followed through e lengthy control peried prior
to redietion and thermal injury. Hematologic observations (RBC, \WBC, henoglobir,
hematocrit, plasma volume, platelets, and eosinophils) have been normal, as have
liver functions (BSF retention, thymol turbidity, thymol flecculation, cephalin
flocculation, prothrombin time, and serum bilirubinj, direct and indirect. Oral
food intekes were fixed, and urinarv nitrogen excretion and body weight were rel-
atively constant during the control period. One dog (R) was irradiated {100 r)
whole body; one {B) burned (20 per zent deep second-degree); and one (RB) irrad-
iated and bumrmed. The fourth dog (C) served as a »air-fed contrel for the irrad-
iated and burned animal. Liver functions remained normal, Anemis develorped
about two Wweeks after injury in 3 and RB, while red cells and hemoglobin remained
normal in € and R. A mild leukopenia was present in R (10th dey)} vost-radiation.
Although leukopenia did not develop in the dog irrediated and burned (RE), the
vinite bleod cel) count was corsiderably lower in thim dog than in the ome (B) on
burned. The latter dog showed a leucocytogis for sbout three weeks. Platelets
were normal in C and B, but low (1-2 weeks post-injury) in R and RB. Fosino- 2
penia wes present for the first few days after injury in the burned (B) and ir-
radisted and burned (RB) doge, but not in the control (C) or irradiated-only
(R) dogs. The burned dog (B} and the one irradiated only (%) remained in ap-
parently zood condition., Their apnetitss were good, they were ulert, and in
general were not sericusly ill. HNitrogen balance was unchanged in the dog ir-
radiated only, but became moderstely negative for two weeks in the hurned dog.
The dog irradiated and burned {RB} appeured well for the first two weeks after
injury, but then became progressively sicker, lost hiz appstite, stopped eating
and died three weeks after radiation. He had lost about six pounds. He con-

distently excretsd somewhat more nitrogen than his pajr-fed contra A
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dediation Injury

the only positive gross findings were more severe infection and 1ess'healing
of %he wounds than in the dog only burned, and evidence‘of recent vieight loss.
distologic sections are being prepared. These observstions wi?l be extended
to additional dcgs. In same, constant dietary intake will be 1nsureq by con-
tinuous intravencus feedings. The influence of antibiotics will be investi-

ated. .
¢ Dog Blood DBank. Tn preparation for metebolic and hematologic studies of

radistion and thermal injury in dogs a blood-benk system was set up. There
are four established blcod groups (A,k,C,D) in dogs. 7o date, anti-A and
anti-B sera have been produced, _ .
Bosinophils in Dog Blood. A method for the direct counting of qog eosin-
ophils has beer developed. The following procedure is used for staining:
Staining fluids: (& 0.2% phloxin in propylene gly=zol
() 0.05 msthylene tlue in propylene
Equal parts of each are mixed just prior teo staining.
Staining procedure: Blood is taker in a white cell pipette up to the 1
mark and then diluted with the staining mixture tc the 11 mark. The
staining is sllowed to continue for twe hours tefore counting is done

'y 1L FISCAL BST' g,

. TFuture Plang, Studies will be continued as indicated.

i » hemoglobir, Reports. Dbone.
i mal, as have -
. Y cephalin

| irect. QOpgl
;ht were rel-
ed (100 r)

(RB) irrad-

T~

teradiation,
{RB)’ ‘bhe

Platelets
Eosino-
}) and jr-
‘d-only
S lin ap-
and in
dog ip-
ned dog,
ks after
ad oating
ie c0n-

Page 2 of 2

big BRIV JeL
_ - o+ RG 330, Seceemmey O Trveose
L “ Enmy 3'-1&& RDB, Wesoveces Dmnitow,
%Pom:c, ¢ SreTisMes  Beswe Peagioss
c—ﬂ:ﬁr& Ve Bue- 148y




'ﬂﬁ:ﬁr AT LUNAL: Aﬁ“

- - e -
——— ) - N

g P . ' . REPROUUCED
D 12064 . o
DT o G)_“XTL‘P{& N PRS-
sk R%cum;
FBOGRESS REP!
201 ARD—~{nEW-PROJECEIN T ST - RO N e 55 08-08
1. PROJCT TITIE ¥ _32.¢ Tharepy, 1000-KV ° T
' I,
6. BASIC FIBLD OR SUSJECT —
8. COGNTZANT AGERCT 15
9. DIRECTING AGENCY
10, ERQURSTING AGENCY RESLLIZ b ns iy

11, PARTICIPATIOR AND/OR COORDINATION

T TR o

18, 1 it

19,

9. FEQUIRENENT AND7OR JUSTIPICATION

"TTFRTEF OF TROJECT AND OBJRCTIVE

‘ No report was received,

i

22, JROBISN, PC, ic & M
JRDR PORM 1A, 1 APR 1947

1. I. G

28 PiGR.Lor_Lpaces
seco RO H‘! 4rror :

21 Suwe AU oo .
22D, Seceemwy O IXFeos
gﬁ'ﬂ-’( ?;lelk - RDB lQ&Soum‘.ox —\Dtv\-\\ow,
FOETE & STATIRNCS Benwen Pecoress
%ﬂbﬁ& ,’_Det- Que-~ sy

Box ¥



— L0000

Ty
oy

PO-1g

secos REGUNGPDT)

EDQaEESs AFPORT | iC
RESEARC K _AND DEVELOPMENT EEE-CARD — ONEN-PROJEL TS - . - BB L08-09
T woseer TITLe Themmal Iffects of an Avomic kg losion,

wanuscript ——
% BASIC FIELD OR SUBJECT - o
3 COGRTZANT AGENCY T
%. DIRECTING AGENCY
T¢. RRQUESTING AGENCY T TELITEY ROy 1T. 5T,
L FARTICIPATION AND/OR COORDINATION
:
14. 0, 13T
y 15 PISCAL 257 5.
15. PRIOKTTT | LA
19.

20. PEQUIRFMENT AND/OR JUSTIPICATION
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e. Progress, Dr. Longer has submitted the manuscript and it is being prepared
for duplication, in the SGO.

f's Future Plans. As soon as the report is typed and corrected the recuired
number of copies will be produced by the multilith process.

g+ Reports. None; the end-product of this work is the manuscript.
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againat local (lag) reaction produced by x-radiation (2000 r) in rats is being
osrried out in collmboration with the Department of Radiobiology, University of
Perneylvania Hospital.

Mice were msubjsoted to whole-body x-radiation totaling 800 r/nir dsliversd
in 15 minutes. Preliminary work indicates that irrsdietion produced a definite
depression of the succinic acid dehydrogenase activity of the iLiver near the
tims of death, In the kidney the engyme activity did not wary significantly
from that of the control group.

‘There was no significant alteration of ths hexokinese activity in musocle o
L‘ kidney after irrsdiation when compared with the control group.

" Phosphate Distribution. Liver. There was no definite change in the in-
organic phosphate after irradiation. There was a slight but definite deoresse |}

|

!
|
|
|
|
i
e, Progress. A study of the protective effent of pitressin and epinephrine

in the readily hydrolysable. phosphate content up to the fifth day following ir- }
radiation. Eif:_dmg There was no definite change in the inorganic and slight
decrease in the labile phosphate. MNuscle. Thers was a definite ineresse in >}
the inorganic phoaphate. A slight But definits decline in the labile phosphath
ocourred up to the third day following irradiation, then there was a gradusl
sontinucus rise above normal until time of desth,

f. Future Plems. X-radiation studies will be continued along the lines men-
tioned abovae,
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Z1. BRIEF QP PROJECT AND ORJRCTIVR

e. Progress. For a better understanding of disturbance in slectrolyte physi-
ology in normal man and in subjects with congestive heart failure as an abnormal
state, the behavior of several slements hae been observed, with the use of radio
isotopes, in control subjects, =zubjects with congestive heart fajilure, and sub-
Jjects with other edomg&gug gtates. ]

Radiome rcury (Hg“"*’ 05, th=Azgs days) labeling m mercurial diuretic (Mer-
ouhydrin) was atudied with reference to the duration of its retention in the
body, decline in serum concentration rates of tumover, esnd distribution, In-
travenous catheterizetion was employed to determine the time-course of renal,
hepatic, and extremital arteriovencus differsnces. Urinary excretion and serum
levels obtained after oral administration of the diurstic in capsular form were
also determined, '

Radiochloride (0136; t‘iﬁz x 106 yrl.) was studied in dogs in order to de-
termine the blologic decay periods {urinary excretion rates, decline in serum
concentration, and recovery rates) and chloride space. Similar studisa are now
in progress in humans, both in controls and in patienta with congeative heart
failure and other edematous states. ~The effects of intake and drugs on these {¥
measurenents are being studied. :

Earlier atudies with radiosodium (Na?2; t§==3 yrs.) have been reported,
and further observationa are contemplated. Technical problems dealing with ;
methods of aszaying radicisotopsa and some of the physical problems encounteref
have been reported, %

As time permits, studies are being carried out concerning the uptake of
various elements by erythrooytes, in an effort to establish a model with which

.may be tested various antidiuretic substances believed to bs concerned with
the pathogenesis of congestive heart failure, retention of electrolytes, and
edematous states. This model may then be used to assay other substances
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derived in the futurs.

Studies with the veotorcardiogram are progressing satisfactorily. The
normal spatisl veotoroaridiogram is end wiil continue to be under observation
becauss of its extreme variability. The patterns for left ventriocular hyper-
trophy and right and lsft ventricular bundle branch block have been studied
sufficiently to define ther gemeramlly, These data indicate that the more or
less empirioc criteria for their electrocardiographic ildentification is in need
of modification. It ia hopsd that additional studies will yleld & more Fre-
clse definition.

Mr. J. A, Cronvich has practically completed & moveble unit which will
allow recordings to be made in the warde of Charity Hospital as well as in the
laboratory. Various types of slecirical interfsrence, which have offered the
greatest diffioulty, have delayed sompleticn of the epparatus, but it is hoped
that the unit will be in operation by autumn. Certain stsndardizstion factors
have been defined for use in spatial veotorcerdiography. Reports of these and
other aspects of the problem are in prese cr in preparation for publication,

In sddition to these main programs, several young persons have been in
training in various aspecte of cardiclogy to which the research program has
contributed significantiy. For exsmple, Dr. F. J, Kelly, who is on an American
Heart Association Fellowship, has completed a study of the rates of diffusion
of radiosodium, radiomercury, and radicchloride scross the blister surface of
the normal human skin and across that of patients with congsstive heart fail-
ure. This study, now in preparation for publication, has scontributed to a
better understmding of the exchange rates and related phenomens of electro-
lytes woross the walls of blood vesseis.

Other studies have been concerned with determinations of venous pressure
in the superficial veins and the larger veins of the thorax and abdomen of
normal resting man which are accessible by means of the cardiac oatheter,

f. PFuture Plams. Studies as indicated abowve will be ocontinued.

g. Detailed !Ebrtl. "Regression of s Radioactive Merourial Diuretio from
the Flasm s Nature, 165:840, April 235, 189498.

"A Stereoscopic Wothod Tor Obtaining Spatial Veotorcardiogram,® Cronvich,
Abildskov, Jaokson, and Burch (in pvrung.

"An Approximate Derivation for Stereoscopio Vectoromrdiogrsms with the
Equilateral Tetrahedron," Cronvich, Abildskov, Jaokson, and Burch (in press).

"A Derivation for Stereoscopic Veotoroardiograms and Anslysis of Veotor-
cardiograms by High-Speed Motion Pictures," Burch, Cronvich, Abildskov, and
Jack:. on (in press).

"The Transfer of Radioaotive Mercury across a Nembrane Produced by the
Application of Cantharides to the Skin of Man," Kelly, Svedberg, and Harp,
J. Clin. Investigation {in press).
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Final Report. GOeneral Statement. Work began in July 1946, using the facilities
of the Departments of Physiology and Surgery, Tulane University, and the Charity
Hoapital. In early 1947 a metabolio unit was sstablished in the Foundation Hosp
tal and the work was transferred to that looation during the summer. On 31 May
1949 the metabolio unit was disoontinusd snd the work transferred to the Labora-
tory of Physiology.

The following is a brief summary of acocomplishments:

1. Developwent of methods for the olinioal estimation of blood volume,
The dye (T 1824) method was standardliszed for clinical use and its limitations
desoribed for the determination of plasma volume,/ Radioactive phosphorus (p-sz]k
was introduced for the measurement of red~cell volume and the wethod adapted for
alinioal use,/ Rediomotive iodine (I 131) was used for plasma volume end shown
to be a very exosllent meothod for plasma-volume determination whioh is probably
superior to the dye method, Clinical studies with this method are projected.

2. Clinical stidies. The term "chronio shook" was introduced to desoribe
the condition seen in chrenioally-il) and debilitated patients who show a signi
ioant anemia dus to a deoreased red-oell volume, While this term is not an
ideal one, 1t does serve to distinguish this partioular condition./ The in-
vestigators have shown that quantitative replacement of blood designed to re-
store the red-cell volume serves to make these patients good surgical risks and
hastens recovery. This work, amply confirmed by other inveatigators, has ea-
phasized the importsnce of blood-volume determinations in these patients,/
Studies on protein metabolism indicate that the negative N balance frequently
seen after surgery ie not necessarily dus to an insbility to handle protein bu
rather to inoreased sxoretion or some other mechanism./ The work during the
last year of the contract (1949-50) wys conocernsd with an experimental study ox
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: tative data on the disappearance of albumin from plasma as well as information

regarding lymph flow and albumin metabolism, Clinjoal apvrlication of this

f work is projeoted. Incomplete studies on the fate of infused albumin (and

plasma) are being completed and definitive data on this problem ae hoped for
in the near future.

Reports. “Chronic Shook: The Problem of Reduced Blood Volume in the Chronise
_ai’lly' I11 Patient,” Aun. Surg., 125:1618-646, 1947,
"3tudies of Blood Volume in the Tetralogy of Fallot and in Other Types of
Congential Hoart Disease," J. Clin, Inv., 26:860-888, 1947,
"Essential Therapesutic Adfuvants in the Surgioal Arrest of Wolff-Israsl
Aotinomyoosis," Am, Surg., 126:1668-578, 1947.

“The Surgioal Signifiocance of Hemoglobin Defioisnoy in Protein Depletion,”
Ja‘.la‘.. 155'9"10. 1847,
= = Wehronio Shook: The Problem of Reduced Blood Volume in the Chronically Ill

Patient," Pos . Med,, 5:227-232, 1949,
s

"Dete on of Ciroulating Red Blood Cell Volume with Radioaotive Phos-
phorus " Amer. J. iol., 1551226-251, 1948, :

"Comparison of Results of Measurements of Red Blood Cell Volume by Direot
and Indirect Technioes," Amer. J. iol., 166:232-238, 1948, '

“Effeoct of Administration of %rendin on the Ciroulating Red Cell Volume,"

Amer. J. Physiol., 166:239-241, 1948, -

"lEtuBElio Changes Associated with the Administration of Salt-poor Human
Servm Albumin in Two Cases of Infectious Hepatitis," J. Clin. Invest., 29:381-
sas, 18650. '

"The U4tilisation of Amino Acids by FPatients following Surgery,” J. lsb, &
Clin, Med., 35:585-390, 1950. - T
T "The Bxohange of Albumin between Plasma snd Lymph* (being prepared).

In addition, warious aspects of the work have been presented to olinical
and experimental groups at their respsotive meetings. Exhibits have also been
presented at such mestings, and the one on ohronic shook at the Centennial
Meeting, AMA, in June 1947 was awarded honorabls mention.

Besides work that has besn published, conzidarabie data have been acoum-
lated on various sapects of the general problem of protein metabolism in dis~
sase. MNuoh of this work, such as the utilization of glyoine, distribution of
fluids, etc., will eventually be continued by wvarious membars of the group as
opportunity arises,
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