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e1.RRIEP OF ROJBCT AND OBJBCTIOB 
e. Progress. 

tain& at about 260 rata for the past rix montho. 
mann rats have been nmintrined for study. 

intensity radiation produoed by tho Braoke-Seib apparatw am oontinuing. The 

baok of the nook of human volunteer6 is being irradiated with a small field in 
single dorer. 

No additional replier have been reoeived fmm the pernoas 
whoso thigh were radiatod in 1942-45. So far, the irradiated area har been ex- 
oised in 24 individuals. A recond letter is being seat out in an effort to oon- 
trot those who have no* yet tarponded. 

It has been deaomtrated that the following agent8 or prooedurer have a pro 
tectire effeot agairrst looal irradiatiant pittersin, epinephrine, other wooon 
striators, tourniquet isaha~ir, oyanide, and oy8toine. 
four aould be due either to redwed blood flow or tisrue anoxia. It ha6 boon 
presumed that the effeot is due to tirrue anoxia boorue ayanide and opteine 

himala and Equipment. The population of the animal oolony hM beon main- 
190 additional groups of Holtr 

The experiments in depilation wing the long rave length, high Depilation. 

The effeot with addod filter ir now being rtudid. 
Follow-up Study. 

The effeot of the firrt 

real. It is generally believed that ths prinoipal efteot of oyanido in the i 
trot animal is inactivation of the oytochrmo syrtea by the formation of a cy 
nib-ion complex. This produoes tiasus anoxia in the preremoe of an adequate 
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prevention of Grartk of‘ hir in Skin Graftrr Irradiation 6-69-08-0 1 

t;o be of oritioal irportaioa to oolleot evidenoe bearing upon thio point 
If the offeot of CB ia due to inmotivation of tb oytoohrome ryrteP, it io 

of primary interert to emplolu the zmohaniom whereby protection o~ourr. 
tho rug ertion of bioohomioal omaultantr, the IUIDO~ will bo devoted to a 

iation. 
to be iamrtigated thir rumor an: 

ular onxymom, but it ir thou@ that itm effeut ir primarily 0x1 the -ohraw- 
aytoohrome aaidue myst-. 

Maloark. 
rucwinoxibae by virtue of itr rtruotural ririlarity to ruooierto, the nom1 

At 

rtudy o P the offoot of other enrp inhibitora on tho reaotion to local irrad- 
A nunber of other onxp inhibitom my bo rtudied later, but thorre 

1. Sodim arid.. (NaBs). Thir 0-0- inhibit. a of fntncell- 

Ita offed rhould parallel tbt of oymido. 
Thb oapotmd har the rpeoiflo ability to blook the enxyme 2. 

8Ub8tlrtO. Thh rhould intOrrU t the Kreh oyol~ mId 10.~0 ths ti88UO OW6- 
tonaiom high, and tho hydrogen e nnrrport rptm in tbs oridired rtate largoly. 

S. Iodoaoetate. Thin oapd ia a rpeoifio bimdiy agent for rulfhydril 
groUpr* nry bo expooted to affrot a mat many different emt e rymt*u in 
the in%ao?animal. Triorephorphato deh&&.auo ir oonaidored bo tho mo8t 

4. Fluorid.. Thia ion robably uorta itr offeot prkaril by rirtw of 
itr abiliwjhd ad inaotf vat. magnoaium. 
rearitire to fluorido ir IP301ue. The aotion of the former ir fairly diffwe 
In that it uy inaotivate various phorphatuer and othor Mg-dopendat oruymer. 

TU8 oampound ha6 tho ability to bypur the hydro6en 

tioipatior of thoro enrymsr. It inoreuer tho rat. of tiartu oxidation, pro- 
duoing a pioture in the intaot anhl that ir raaarhbly similar t~ hyperthy- 
roidisa. Ita offoot, therefore, rhould be of oonsiderable interert. 
tro hen01 proteotr, it would point quite speoifioally to the h rogon tr8nr- 

9 6. The offoots of a high tirsue oxygen tension rhould bo explored. It 
ha8 been repeatedly shown that low oxygen tomiom proteotr lower fonv from 
the offoots of irradiation, and there ir a oentrorera over *them this is 

ryateaa withim the 0011 are pruont in the redwed rtate. If tb sffoo% ir 
due to Og oonoentration, high arygtm tenaiom rhauld ~harrcr~ the offed of ir- 
rrdiatian. 

Baowre of tho intereat of thL projeot in idraoellular bioohtnioal wah- 
min a rtudy of irradiation of anotbsr tirruo 10.111 advirable. Within tho 
&ar futum thoro will be oomibrable infarert in oonduoting mom b-vitn, 
rtudier of wtabolirr of tirruor whioh havo boai irndiabd. An o 

a ruitable toohmiquo for irrmdiation aould be developed rrithout too mwh diffi- 
oulty ir th, tertiolo. 8ime onlyule rat6 am beiw urd in there rtudlea, 
teohmiquor oould be derrloped for irradiating one of tn, teatielea om an ox- 
perirsakl animal, and a ruitablo oomtmbrerier with adoquato patholqio 
rttadior 8001m118t0d0 Tb tertiole hu tbs advantagor of be- roadily dooorr- 
iblo for looal irradiation, of beiq mlativoly unimporWnt to the life of tho 
aaimal, d of being readily aooerrlble with a @rod oontml for mal for 
in-vltm rtudier. It lenda if80lf well to the Harburg toohniquo, it oontair 
Eq-titler of th. nuoloio 80i&, and it ir poorible to oatbate the 
tertioular tiosw . 

renritive of there OnrJlbr. 

aU elrryme thoug bx to bo mort 

5. Dinitto hen01 
fl‘8EUpOFt *& 8-t- intnoellulu oxidation to prooeed without the par- 

If‘ diri- 

pox$ EP- aa the one moat vulnerable to the effootr of imad T ation. 

due to abrenoo of roleoular oxygen or to the faot thr x oxidation-reduotion 

ir nadily aooerrible, for nhioh thoro ir m~ adoquato oontrol, urd 

Pago 2 of10 
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Tablo I. A vraooonstriotor, pitrossia, mu uaod to debrmina whether rad- - 
iation-romitirity oould be roduood; a very drmnatio doorwe in mauitivity 
to looal x-radiation rorultod. 
further work attampting to explaia its protootin adion in looal irradiation 
off eotr . 

Ysthodr. Anhala. Halo albino rata, Hirtar strain, obtained from 
tho Hirfe mro hpt for at lout nine daym bioro boa ured for 
exportrental work. They rsro fod Purim Dog Chcrr, prortmably am adoquato diet 
mince all the animal6 mro in oxoellont oondition ud foll0r.d Zwher'r might- 
age relation oum. At the tk of irradiation tho rata' roightr rangod from 
180-290 g.. 
roam at a tempraturo of 25-270 C. (77-800 FT. E.& Lllirrl wu irsdiridually- 
vrhed for identifioation. 

given pentobarbital sodium intraporitonnallyt 4.6 rg, por 100 gm. bodpwight, 
propued am a fmrhlyaado 0.9- or-oent rolution in -tor. 

ired by pinning it to a roodd~~ DlooY f2 01. thiok) with a ringlo thumb taok in- 
rerted through the web of the two. 
attaohed near the oenter of the blook within an aroa f om, a uare. 
portion of the le and the rort of the animal's body -re r$elded b le& 
plates 2 m. thio!. wing irradiation tb anima18 lay on a rioe ma&rem 
10 cm. thiok. Air doragor of 1400-5000 r wore delivered at about 270 r per 
minute. Radiation faotorr were 200 KV, 26 01. dirtmoo, ad filters of 0.5 1101). 

of cu. and 1.0 Im. of Al. 

pituitary u proparod by Parko, hrir ami Campaqr, wae given in a ringlo dore 
iatraperitonoally at vaying internlo Mom ad aftor irradiation. 
mro wod, p&trerrin in mter, 20 -ita per ml. aud pi*nrria tannate in oil, 
6 unite per rl. 
of 

ined daily in a gooa 1 ht and nooftla wro k ror oroh. The un-irradiated 
leg remd u a ocntrorfor the irradiated lor Follorly irrrdiatiam thoro 
rsn no grorr 0hang.r for rwea to eight dayr awpt for rlight erytham8 in 
norrt OUOI. Thbn then followed a rorier of inflammatory ohuager oharaoter- 
irtio of dirtion-roaotion. 

Thir offoot of pitm88b1 ham boon the bmir for 

Thoy umm homed, throo ala r oago, in an air-oonditianed 

Anortheria. About 15 rimrtb prior to irradiation ths rata roro 

Teobnique of Irdiation. The 1% to be irradiated was iraobil- 

The left hind 10 I of four uiimals wero 
The u por 

Pitrearin. Pitrorrin, the pmrror fraotion of the posterior 

Two form 

-opt whom indioakd the rater-rolution uu mod./ Do8ag.r 

Grorr hwtion urd Method of Evaluation. The aniulr mro exam- 

drug appearing on ohark roproront the total axmxt .driairtond por 
ana. 

The oarliert ohangoo soon at rmn to oight daya 
wero alight awlling of th. foot pad, erythen8, and VODOUI) omgostion on tho 
dorral nrrtaoe. Thoro inoreuod dur the mxt 24 to 48 burr. =on tho 
swelling beom m-1 (12 to 19 daym 7 uloeration often developed. Depending 
on the experiwmtal prooeduro urod, my dogroo of roaotion oould bo obtailwd, 
fmm none to a rovorm uloerating lorion. 
following arbitmy oategorioa woro rot up: 

maation it ru lrvoozdd in thfr gmup. 

For evaluation of tho naotion tho 

A. 

B. Mild Reaotion. Dofirit., but ofion slight, naotion. 
c. P0d.r ato Roaotion, Adrrsoed ruelling and erythema without uloeration. 

D. Sovero Bsaotion. Smero rmlling with uloeration. 

Bo Rwotion. llhar tbro uu doubt about tbs preronoe or abaenoe of 'a 

PI 

0. 

t 
t 
0 

Thir olrsrifioation of 00u-0 giver only a rough 01Mo.l ortimate of tho rover- 
ity of tho reaatioa but doer provide a orude yardatiok for rsrsuriq tho dogroe 
of reaotion prodaaued. 
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baultr. The roaotion following looal irradiation of the xmtlr leg 
0- b~ des or sUpPrO88ed the ahbirt-tion OC pik.6rb. Suoh pro- 
teotion is inltluenoed by aorsral faoton: 
tbe tk. pitrorrin ir given in mlatiouhip to irradiation, and (S) the mount 
of irradiation. 

 mato or before irrdiation leada to a definite roduotion in the rubraqumt 
100.1 maation (able 1). men tho dorage of pitmarin ir dooro~ed, other 
faotorr omturt, tho degroo of protootion lr groatly deoroasod, 
Uith 0.2 rUi* litf10 protootion ir obkimd. 

(1) the dorage of pitressin, (2) 

Influenoe of th. Pitroarin-Dorage. Fire unitr oi pitrearin &iton 16 

Table I 

INFLUENCE OF PITRESSIN DOSAGE OX LOCAL RAIDIATION REACTION 

Pi tressin Number Maximal Reaction 
(units) of Rats 

None Mild Moderate Severe 

0,o 
(Control) 

74 2 13 27 32 

8 1 3 4 - 0,2 

1 .o 9 2 5 2 

7 
5 2,o 37 16 9 

1 31 26 1 5 .O 3 
Tbs figurea in the table indimto -born of MI, 
iated hu boon olurlfid aooord- to fhe rr-1 roaotion attained. 
Pifrorain ma ginn 15-30 minuter beform irradiation of fh6 hind 1% 
with 2,000 re 

-oh mlml irrad- 

Inflwnoe of' Other Vaaooonrtriotorr. otha ruooonrtriotoro -re 
teated for moir ability to alter the rat'r radiation-ronaitirity. Adronali. 

ud nor-adrenalin gavo dofinito protootion. 
better protamtion that pitmarin (Table V). 
ad an agent to lower tho taperatun of tho oxtradw) and Ieorynephrin e.oh 
give definito protootion, but not nearly to the dogre. of admlin. 

In faot, adrenalin appear8 to give 
Io0 (wod u a rumonatriotor 

Innusnoe of tho Tke of Adrinirtration of' Pitnrrin. Pitmrrin 
giver protootion only when girrn prior to irradiation. Hhil '0 tho ruiru of- 

By tro bum tho influ- 
foot ir obtained rhsn pitrorrin ir adminirtored about 10 minutor before irrad- 
iation, there ir oomiderabb offoot u to ono hour, 
enoe ia omidorably reduoed (Table If . 
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TA.?3LX V 

IhmUF,XC% 3F CITHER VASCCOP?STRICTORS ON LOCAL RADIATION REACTION 

Drug Dosage Number Maximal Reaction 

tonzroi 0-m 16 1 1 3 11 
of Rats None Mi Id Modera t3 Severe 

Pitressin 5u 15 12 .I 1 2 

Adr enalin 0.2mg 5 5 - - 
I 

m m Adrenalin 0.3w 7 1 6 

1 ” - Adrenalin 0.06ng 6 5 

Adrenalin 0.06mg 7 - 1 4 2 
, 1 min. after 
irradiation 

Nor-Adrenalin 0.2~ 17 5 8 3 1 

... .I 
.I 5 5 Nor-Adrenalin 0.3~ 

1 ..) Neosynephrin 1.0~ 8 ” 7 

Ice .. 8 - 4 1 3 

The figurer in the table indioate rmmaberr of miP.18. 
irradiated ha6 been olarrified aooording to the axhl reaction 
attained. 
ation of the Nad leg with 2,000 r exoept aero indioitmd for 
adrenalin. 
irradiation and remninsd in contaot during the prooedure. 

Eaah an-1 

The varioucr varooonrtriotore were given before irradi- 

The ice mu applied to the leg five minuter before 

Page 5 of 10 
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TABLE I1 

I~~GE OF THE TIXT OF ADMINISTRATION OF PITRESSIN 
ON LOCAL WXATION REACTION 

Time before or Number Maximal Reaction 
after irradiation of Rats None Mild Moderate Severe 

Control's 7 - 1 3 3 

- 2 3 ..I 2 hr, before 5 

1. 

1 

1 

5 

6 

- 1 hr. before 7 2 4 

0 1 7 6 

10 min. before 8 7 

30 min, before 

0 - 
1 2 - 1 min. after 8 

30 min. after 6 - - - 

The figure8 in the table indicrate numberr of animals. 
Irradiated ha6 been olrssified aooording to the marlma1 reaotion 
attained. 
tion of the hind leg with 2,OOO r. 

koh aniaP.1 

Pitroosin (6 unlta) waa given befom or after irradia- 

Influence of Pitrerein an ths Radiation-Throshold. The rata wed im 

When 5 unitr of pitrearin are given thio 10081 radiation- 
these experimsnto rhon but little radiation-reaotion until about 1,500 r ir 
given (Table 111). 
threshold la inorsassd to about 2,400 r. Thw the radiation-threrhold ir 
rained roughly 900 r by pitrearin. 

1hitdtioM of pifmrsin in protooting aga-t 
locsal radiation-rerotion, other eubstames and prooedures were used to evalu- 
ate their pmteotivs propertiee . 

Pitreorin In water io not the 
only faotor of the posterior pituitary that ir protootin (Table IV). Pitrmr- 
ria tannate in of1 and pituitrin In -tor (the whole extmot of the porterlor 
pituitary) are probably just 011 ootlve as pitrerrln in rater. 
oxytooio factor, is probably Plurotive. 

extnot) wna fomd to inoreare rlightly the 8Omitidty to radiation (TabloVI) 
Tko ram result was obtained for ACTH. 

Following the study of 

Infhumoe of Posterior Pituitary Fraotloas. 

Pitooin, the 

Esohatin (the whole adram1 oorkx 

Colohicine apparently gives a little 

Influenoe of Misoellaneow Footom. 

prot eotion. 
Other faotorr In the reneltivlty to irradiation havo boon obrerrrd. In 

the preliminvy rtudier it -8 repeatedly seen tht rat8 weighing more thm 
250 grim. were more rerirtant to loaal irradiation; for thio foamon animala of 
rtanderd weight8 were wed. It har a180 beon obremd many tire6 that a riok 
rat will not develop the "nodA radiation-reaotion but will shcrrr alnort no maation. Page 6 of 10 



TABLE I11 

IWLUENCE OF PITRESSIN ON TRe RADIATION THRESHOLD* 

Cond it ion Number Maximal Reaction 
or rat Roentgens of Rats Bone Mild M oderate Severe 

- .. Control 1400 8 6 2 

Control 1500 7 1 6 

Control 1600 8 a 1 3 4 

Control 1800 7 0 1 2 4 

Control 2000 8 1 1 2 4 

Pitressin 5 u 2000 8 6 9 ... .2 

Pitressin 5 u 2200 5 4 

Pitressin 5 u 2400 6 3 2 

Pitressin 5 u 2600 8 3 

Pitressin 5 u 2800 7 ... 
Pitressin 5 u 3000 6 9 1 3 2 

0 9 1 

1 

3 

5 

... 
2 .. 
2 .. 

Figure6 in e table ndioate nmbera of .niaalr. Eaoh iu lrradiat d ha6 

unihf wa6 given 15 minu 6 bofor, irradiation of the hind leg. 
d t n hre hold de i u the e of ru nt xu it t 8 to ro 

3eiWo-looaI reaobn fnq8 per oat% €he ter~iLlr, w& no Rao&Z 
in the remaining mimala. 

been lwri P ied aooorhxto the mxIp.1 roaotion attain%. $itnerin ?lS 

TABLE IV 

IIELUXNCE OF POSTERIOR PITUITARY FRACTIONS ON LOCAL RADIATION REACTION 

Drug and Dosage Maximal Reaction 
Tim Number 
Before of Rats 
Radiation Moderate Severe none ~~i 

.. 1 7 9 

8 Control " 

Pitressin in 30 min. 8 6 9 9 2 

2 hrs. 11 9 0 .. 2 

11 7 0 2 2 

water: 5 u 

Pi tre ssin Tannate 
in oil: 5 u 

Pituitrin: 5 u 30 min. 

Pitocin: 5 u 30 min. 6 L 3 2 1 

(8- nsxt page for explumtion.) 18 

*- 
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;D * 

on 
Severe 

(-lanation, T8ble N, preoed-&page: 
n~~mbers of ani~nals. 
tu arsxkal reaotion attained. 
given intraperitoneally before irradiation of the hind leg with 2,000 r.) 

Ths f4ul.s~ in tb table indioate 
Eaoh animal irradiated ham been ola~sified aooordisg to 

The rarioua posterior pituitary fraotions were 

TABLE VI 

4 

4 

4 

2 

1 

2 

CION REACTION 

:tion 
?ate Severe 

7 

I~~UESCE OF MISCELLANEOUS DRUGS OF LOCAL WIATION REACTION - 
Drug Dosage & Time Before No.of Maximal Reaction 

Route Rad i at i on Rats None Mild M oderate Severe 
tontrol - I 11 0 - 1 10 

9 - - 0 Eschatin 5ml I.M., 2 hrs. 9 
S.Q. & I.P. 

- 8 ACTH 5 mQ S.Q. 5 hrs. 8 L " 

Colchicine 0.4 mg I.P. 5.5 hrs. 14 1 6 2 5 

Pitressin 5 u I.P. 15 min. 15 12 m 1 2 

The figures in the table indioate the numbers of 8nlmals. 
irradiated has been classified rocording to the maximal reaction attain- 
ed. 
irradiation of the hind leg with 2,000 r. 

Eaoh animal 

The various drugs were administered aa indioated in the table, befom 

For Table VII, reo next pge. 

TABLE VIII 

EFFECT OF SODIUU CYAEIDE OM LOCAL RADIATION R3LCTION 

Condi ti on Number Reaction 
of Rat of Rats None Mild Moderate Severe 

Control 7 .I L. 1 6 

Sodium Cyanide 13 8 2 1 2 

2 

2 The figures in the table indioate ndem of aaimalr. Each animal 
irradi8ted hm been olarsified rocording to tb maim1 reaotion 
attained. Sodium cyanide, 1.0 mg. per 200-qp. rat, ra(l girsn in- 
traperitoneally five ~ia\rt~s before irradiation of tb hind leg 
with 2,000 r. 

2 

1 Table VIII. 
tion agaimt looal irradiation givon by pitlwrin right be due to an indwed 
.noxi.. Conrequently, rodium cyanide (1.0 -./rat) was tried. Table VI11 
show# that thir agont giver definite protootion agaizut 100.1 irradiation. 

From the expaima~k rith tourniquet, it appeared that the protW- 
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. TIIELF: VI1 

EFFECT OF TF? TOUFU%L!iUET ON MCAL iiADIATION XEACTION 

condition Dosage of Number of N umber of maximum reactions 
Mi 1-d Severe Moderate None of rats roentgens Rats 1 

0 - 8 6 2 1400 Control 

Con tr ol 

C ont r ol 

Control 

Control 

Tourniquet 

Tourniquet 

To urni que t 

TourniQuet 

Tourniquet 

murni quet 

Tourniquet 

Tourni que t 

1500 

1600 

1800 

2000 

20 00 

2200 

2400 

2600 

2700 

2800 

2900 

3000 

7 

8 

7 

7 

8 

7 

7 

7 

8 

8 

7 

7 

1 

- 
- 
U 

8 

7 

5 

6 

8 

5 

5 

0 

6 

1 

1 

I 

.. 
I 

2 

1 

- 
3 

2 

* 

Figures indicate numbers of animals. 
classified according to the maximal maotion attained. 
wan applied five minutes before irradiation to the hind leg, ad re- 
moved immediately after irradiation. 

E8oh rnimal irradiated hs been 
The tourniquet 

Table 11. Whole-Body Irradiation: Treatment with Pitreasin. Rwultr of 

-1. Thia experiment WM oarried out on 108 white mile + rate o t e HoltrPran strain ranging in weight from 164 to 220 w. The amr- 
age body-weight for the entire group was 167.7 gae. at the time of irradiation. 
The rat0 were divided into two groups of M rats ewh. 
with 5 unite of rater-base solution of pitroosin intraperitoneally 15 minuter 
befom irruliafion; Group B was the irradiated oontrol-gmup. 

Prooedure. 

Group A was treated 

Irradiation: 
filters were 0.6 am. ou. and 1.0 mm. Al., nte of dose about 70.4 r/min. 

800 r in air, whole-body irradiation at 50-Q. diatanoei 

Exp. No. Date No. of Rat. Prooedure No. Died Pit. No. Died Con. 

M Pitnrrin SO 
M Control 49 

?l-A SZO 
71-B 3/4/60 

-E+ 75- Total 
% Dead 

20 
Pitmsain gave 58.e protection. 

65.6 90.7 
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These animals were in very good condition. Only two -re 
ehodng eigm of rs8piratOry OongeStiOn (pneumonia) ; they died between tho 
perid of 82 to 90 days after irradiation. 
resistance of these animals probably WEIS impaired by irradiation. 

re8ultr of previous experiments with this partioular strain of animals. 

protection but the proantage of proteotion is not ratirfactory. 
probable that the rate of' protecrtion can be advanced, when pitressin is wed 
in this manner# since 5 units has been calculated to give mxfa?um protection 
for animal8 in thi8 weight-range. 

L 

Discuseion. 

Both were treated animals. The 

The L9 50-800 r and rate of dose for pitressin were calmlated from the 

Comlusion. Pitressin in the manner used gives a significant mount of 
It is im- 

f. Future Plas. Studies will be continued as indicated above. 

g. Reportr. None listed. Material sumnarized under heading of Table I is 
being prepared for publication. 

21 
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14. 

20. RBQUIRFWENT AND/OR JUSTIFICATION 

21.RRIBP OF PROJBCT AND OBJBCTIVB 

e. 
July 1950, but this will not be possible because the editors haw been ill and 
because authors engaged in other ac%ivities have not been able to complete the1 
sections of the volume./ It was decided to include in the book a concise accou 
of the physics inmlved in an atomic bomb. Four drafts of Part I have been pre 
pared during the last six months and reviewed by Dr. Balph E. Lapp. His criti- 
cism has been severe, but good from the standpoint of phpica. 
that more rapid progress in this highly teohnical field could be made if Dr. 
Lapp were responsible for the final draft. 
and has promised the manuscript by 15 July./ Dr. Joe flowland of the University 
of Rochester has been slow in submitting his chapter on the biologic effects of 
radiation. He expects to complete the material by 15 August./ Part 11, "Cntas 
trophic Effects," is in final draft./ Part 111, "Incidence of Casualties"-a 
large part of which ia statistical-has been checked by Dr. Cuyler bmmond who 
ia at present in Puerto Hico. This manuscript is expected within a few deeh o 
hi8 return.! Part N, "Clinical and Pathologic Observations," has been large c 

ly completed, and most of the material 'me been published in the American 
Journal of Patholou. 

Pr%m.s-. It had been hoped that the monograph would be completed by 

It was decided 

He has assumed this responsibility 

f - 
f. 
1950. 

g. Detailed Reports. None listed. 

Future Plans. Completion of the manuscript is now slated for aut-, 
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9. DIRECTING AGRNCT 

1 I 
1X- 

11. PARTICIPATION AND/OR CooRDlNATIW 

r1.RRSLW OF PROJRCT AND OAlBCTfVB 

!he following is a summary of a detailed report on work oompleted during Fisoal 
Year 1960: 

1. 
and evaluated7 swore preaented to show the manner in uhioh the whole-blood 
clotting-time is af'feoted by variations in the experimental oonditions and by 
ohanger in the olotting-time teohnique. 
maximal utdulnoss of the test ir oareful venipunoture technique and metioulous 
handling of the unalotted blood. 

I 2. Smmay of the Irradiation Effeot on Coagulation Yeohanism. The indi- 
vidual ani\ ooiiaotive rolea and possible rignifioance of the various ohangeo 
seen in the irradiation syndrome that have been etudied in this laboratory are 
diroussed. New data am also pmrented on reoently-ampleted work in.whioh an 
attempt mu mde to isolate an inhibitory rubrtanoe from the blood of irradiate 
animals. The porrible origin and fate of olottixrg inhibitom are discwred in 
the light of ourneat knowledge. The effeotr of irradiation thmmbooytopenia an 
direot damage to the oapillary bed are cormidered a8 ohanger oapable of alter 
ing the hanortatio meohanirm folloring irradiation. 

The in-vitro olotting determination of whole blood was investigated 

Of particular importance in achieving 

T 
ole blood in suffioient amounto, about 8-10 rnl./kg. body weight furions d rh 

Trulr- I - 5. Whole-Blood Tranafurionrr in 5otal-Body X-Irradiation Injury. 

daily, oieroome th. anemia of 460r total-body irradiation but io not-aff&t 
the leukopenia or thrombocytopenia in dogs. While the total plasma protein 
level ir Paintaiwd better in the tmfused animals than in a oontrol gmup, 
the plasma albumin levelr show less elevation. Whole-blood transfwionrr to 
the irradiated animal fail to prolong the survival time. 

1 4. Treatment of the Irradiation Syndmme with Aweomyoin. Aumomycin i 
more effective in inorsacling the survival time of dogs followihg total-body 
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x-irradiation thaa any other agent known to the investigators. While aureo- 
rnycin apprently is oapable of deareasing the baoteremia of a dog given 300r 
total-body irradiation, it soem unable to influenoe the baaterwnia of dogs 
given 460r. 
ohdoal or hematologic determinations made on these animals or in tbir 
appearance at postmort~ examination. 

5. 

the incidence of homologous serum jaundice. While 16 cases of probable homol- 
ogour rerum jaundice due to whole-blood transfusionr are reported, no reoog- 
nirsd oases of homologous serum jaundioe or hepatitis hare wcurred in patients 
given pooled human plasma from the Blood Bank of &e University of Chicago 
clinics. 
26-35O C. for at least tm to three months prior to ita administration. A 
survey of the previoue reporta of transmissible hepatitis from huran blood 
produots disclaor tht the method of preservation for tbse products mu alro 
highly suitable for the preservation of any vim that nay have been present. 

Aureomyoin doea not pmduoe any significant alteration in the 

The possible relationship of the method of preservation of plasma to 

This plasma has been stored in liquid state without preservative at 

of alter? 
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Lo. REQUIRF,WCNT ANDIOU JUSTIFICATION 

3l.RRIEP OF FROJECT AND OBJECTIVE 

Progress. ILetabolism after Themnl uums and 3adiation Tnjury. Tour younc ?* 

adult nnale nongrel dogs have been followed through a lecgthy control period prior 
;o radiation and themxi1 injury. Hematologic observations (RBC, ViBC, henoglobir, 
iemntocrit, plasma volume, platelets, and eosinophils) have been normal, as have 

liver functioiis (USP retention, thyno1 turbidity, thymol flocculation, cephalin 
"locculation, prothrombin tirne, and sera1 bilirubin), direct and indirect. Oral 
'ood intakes were fixed, and urinarv nitrogen excretion and body weight wero rel- 
itively constant during the control period. 
hole body; one (B) burned (20 per cent deep second-degree); and one (RB) irrad- 
iated and burned. The fourth dog (C) served as a ?air-fed control for the irrod- 
iated and burned animal. Liver functions remained normal. Anenia developed 
ibout two weslcs after injury in D and R.3, while red cells and hemoglobin remained 
iormal in C and R. A mild leukopenia was present in R (10th day) post-radiation. 
Uthough leukopenia did not dtvelop in the dog irradiated and burned (IW), the 
hite blood cell count was corsiderably lower in this dog than in the one (B) on1 
burned, The latter dog shwmd a leucocytosis for about three weeks. Platelets 

injury, but then became progressively sicker, lost his appetite, stopped eating 

were normal in C and B, but low (1-2 weeks post-injury) in R and RB. 
penia was present for tl-,e first few days after injuqr in the burned (B) and ir 
radiated and burned (P!) dogs, but not in the control (C) or irradiated-only 
(R) dogs. 
3arently good condition. Their apnetites were gocd, they were alert, and in 
general were not soriously ill. Iiitrogen balsiice was unchanged in the dog ir- 
radiated only, but became moderately negative for two weeks in the hurned dog. 
rhe dog irradiatod and burned appeared well for the first two weeks after 

md died three xecks after radiazion. de had lost about six pounds. He con- 

I__ 

One dog (R) wak irradiated (100 r) 

Eosino- 

The burned dog (E) and the one irradiated only (R) remained in ap- 

iistentl:, excreted somewhat more nitrogen tbmn his Dair -fed control. 

RDB FORM Id. 1 Af'R 1947 26 PAC&LOP&bGllS 
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only positive gross findiws were more severe infection and less healing 

These observations will be extaded 

ke influence of antibiotics will be investi- 

Tn preparation for metabolic and hematologic studies of 

of 5i.C wounds than in the dog only burned, and evidence of recent weight loss. 
;iistologic sections are being prepared. 
to pdditional dcgs. 
tinuous intravenous feedings e 

In sone, constant dietary intake will be insured by con- 

gated 
Dog Blood ilank. 

radiation and themal injury in dogs a blood-benk s;fstm was set up. 
are four established blcod groups (A,B,C,L)) in dogs. 
onti-B sera have been produced. 

ophils has beer, developed. 

There 
io date, anti-d and 

Eosinophils in Dog Blood. 

Staining fluids: 

A nethod for the direct counting of dog eosin- 
ke following procedure is used for staining: 

(a) 0.2% phloxin ir. propylene g?yc31 
(b) 0.05 rnsthylene blue in propylene 

Equal parts of each are mixed *just prior to stainir~g. 

mark and then dil~tcd with the staining nixture to thc 11 nark. 
staining is ollowed to continue for two hour3 before coZ5ing is done. 

Staining procedure: - Blood is taker- in a white cell pipette up to the 1 
The 

f. Future Plans. Studies will be continued as indicated. 
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No report was received. 



la. c TRACFIY. a NO. :.COGNIZANT AGENCY 

v. n1ffCCTING ACRNCT 

11 
10. PBQUIRPWENT AND/OR JUSTIPICATION 

!I. RRlBP OF EaWECT AND OWECTIVB 

e. Progress. 
for duplication, in the SGO. 

f. Future Plans. 
number of copies will be produced by the multilith proteas. 

g. 

Dr. Longer has submitted the manuscript and it is being prepared 

As soon as the report is typed and corrected the required 

Reports. None; the end-product of this work is the manuscript. 

I 
JRD 
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I I Y. DIRECTING AGRNCY 

10. REQUESTING AGBNCT 1- 

11. PAUTICIPATION ANDIOU COCRDINATI@l 

h RSQUIR8UWT AND/OR JUSTIFICATION 
t; 

e. 
against looal (leg) reaction produced by x-radiation (2000 r) in rats is being 
carried out in collaboration with the Deportment of Radiobiology, Tjnivenity of 
Pennsylvania Horpital . 

Mice were sub jeoted to whole-body x-radiation totaling 800 r/air delivered 
in 15 minutes. Preliminary work indicates that irradiation prodwed a definite 
depression of the ruocinic acid dehydrogenase activity of the liver near the 
time of death. In the kidney the encymb activity did not vary rignifioantly 
from that of the oontrol group. 

Them waa no significant alteration of tha hexokinase aotivity in nnuole o 
kidney af'ter irradiation when canpared with the control group. 

Phorphato DiEtribution. Liver. There was no definite ohaage in the in- 
organic phosphate after irradiation. There uaa a slight but definite deoreue 
in the readily hydrolytable phosphate content up to tha fifth day following ir- 
radiation. Kidne There waa no definita ohange in the inorganic and slight 
dooreme in diL phorphate. Musole. There wu a definite irurouo in 
the inorganio phoaiphate. A slight -finite deoline in the labile phorpha 
Doourred up to the third day following irradiation, thon there was a gradual 
oontinuous rise above normal until time of death. 

Progntss. A study of the protective effeot of pitressin Rnd epinephrine 

I P. Future Plans. X-radiation studies will be continued along the lines men- 
tiod above. 

5. Repork. Nons. 
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3. The inf’l\rc~co of trq3icsl and cold envinxzxLs upon certain 
.ohasc?s cd the nrocemes of depolarization and repolarbation in normal 
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failure and other edematow states. 
measurements are being studied. 

Earlier studier with radiosodium 
and further observations are contemplated. 
methods of assaying radioisotopes and some of the physical problem encounterel, 
have been reported. 

various elements by erythrocytes, in an effort to establish a model with which 
may be tested various antidiuretic substances believed to be ooncerned with 
the pathogenesis of congestive heart failure, retention of electrolytes, and 
edematow states, This model may then be used to assay other substances 

The effects of intake and drugs on these 

t$*3 yrs.) have been reported, 
Technical problems dealing with 

As time permits, studies are being carried out concerning the uptake of 

~ ppathetic lerve 

~ Vascular Dis- 
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derived in the futura. 

normal spatial vsotoroardiogrbls! ia and will continue to be under obserntion 
beoaure of ita extreme vw1abilf.i;y. 
trophy and right and left vsntricular bundle branoh blook have been studied 
suf'fioisatly to define t;bm generrlly. 
lesr ampirio oriteria for their eleotmardiographio identification im in need 
of modifiontion. 
oire definition. 

Hr. J. A. Cronvich ha8 prcrotroally oomplo+,ed a movable unit which will 
allow moordings to be made in the lrsrrda of Charity Hospital ao well M in th 
laboratory. 
greateat diffioulty, have delayed rromplexiun of the apparatuo, but it is hoped 

that the unit will be in operation by autumn. Certain strndardizatian factorr 
have been defined for uee in spatial veotomrrciiography. Reports of these and 
other aopeots of ths problem are in prose or in preparation for publioation. 

training in varioue M~O~O of oardiology to whioh the research program hm 
oontributed rignifioantiy. 
Heart Aosooiation Fellowship, has oompleted a study of the rates of diiibion 
of radlor+i\m, radioaaeroury, and redioohloride aoross the blirter rurfaoo of 
the normal human run and aororr that of patiento with oonger'tio, heart fall- 
we. This study, nw In preparation for publication, he oontributd to a 
better underetadiq of the exohango rates urd related phenomena of eleotro- 
lyter aoms the walls of blood ~~0018. 

Other rtudler have baa oonoerned with detemhtionr af tomour premium 
in the ruporfioi.1 VOIM ad the larger rem of the thorax and abd-n of 
nom1 rooting mu mhioh we aooessible by meme of the oardiao eathetor. 

f. Future Plum. hdier u iadiorted ab- will be ooxtinued. 

go DetMa~&I@~0;:"a. "lbgrerrion of a Uloaotire Yerourial Diuretio from 

"A Blt.rmoroopio>~ E Obkini Spatial Vootomrrdiogru,' Cronrloh, 
Abiidrtar, Jaobon, and Bur& (in pr.88 7 . 

m& appmiuate Derivation for 8tereorcopio Veotoroardiograu rith tho 
-1at.r.l Tetnb.dron,' Cranrioh, Abildekor, holeran, urd -oh (la prrrr). 

*A Derivation for Sbmoroopio Veotoroardiogruu urd Anaydr of Voofolc 
oardiogrrPr by High-speed Motion Piotulw," Bur&, Croavioh, Abildrkov, and 
Jaoh on (in prom) 

Tr8wfQr of B.dioaotive brouy aofolr a Membrane Produood by the 
Applio&ian OS Curtharider to the Skin of Y.n,' Kolly, Svedberg, md Earp, 
J. ciin. Invutigation (in prerr). 

Studies with tb veotororrdiogruu are progresring satisfaotorily. Th8 

The patterm for left watrioular hype- 

These data imlioate that the mom or 

It ia hopedl .that additional studies will yield a more pre- 

Various types of elraot;rfcal Snterfsrence, which have offered tb 

In addition to these nmin progreuns, several young persons hw been in 

For example, Dr. F. J. Kelly, uho ir on an herioan 

aturn, 16S~640, &fil 25, 1949. 

-- 
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Completed. I 

T?.RRIBF OP IWWBCT AND OBJECTIVE 
Final %port. General Statement. Work began in July 1946, wing the faoilitier 
of the Departrrellto of Phymiology and Surgery, Tulrne University, and the Chrrity 
Hospital. In early 1947 a metabolio unit -8 established in the Foundation Hoop 
tal and tho work wee troasferred to that looation during the rumor. 
1949 the metabolio unit rss disoontlnued and ths work tramforred to the Labora- 

The following ir a brief swry of aooarplishmentrr 

deroribed for the dotemination of' plasma volune./ Radioaotive phosphorus (P-32 
ma intmduoed for tb mmmmnwmt of red-oell volume and the xhhod adapted for 
olinioal we./ Radioaotive iodine (I 131) waa wed for phru voltere md rho- 
to be a very exoellent rethod for plmma-volume determination rhiah ir probably 
superior to the dye nsthod. Clinioal rtudier with this method aro projeoted. 

Clinioal rt~kdier. The tom "ohronio rhook" waa introduoed to deroriba 
the oondition reen in &ranioally-ill and debilitated pstionta who rhou a rig 

ideal one, it doer rem to dirtinguish thir partioular oondition./ The ln- 
rsrti6atota have rhom that quantitative replaosrsnt of blood derigned to re- 
rtore the red-oell volume rems to anke there patientr good rurgioal rirb UI 

phasiaed the importanoe of blood-voluare detorminrtiona in there patientr ./ 
Studio. on protein metabolirm indioate that the negative Y klmoe frequently 
reen after OU 

On 31 Yay 

torp of Phyeiology. 

1. Development of method8 for the olinioal estimation of' blood volume. 
The dye (T 1824) method was rtandardiaed for olinioal we and ih 1bitatiOM 

2. 

hasten8 reOoVB4r~. Thio Work, Mply Oontimed by Other iIIWBrt%@btOrr, ha m- 

Protei: 

tative 
regardj 
work ii 
plum., 
in tho 

Reportr 
ally I: 

"Si 
Congonl 

*& 
&tinos 

wT1 
JeAeY.1 - - wcf 

Pat ion1 
"Dc 

*om, 
"CC 

and Inc 
"Ef 

her. J 
-W; 
Sennr 11 

388, 1f 
"TI 

Clin. 1 
-TI 

In 
and e- 
preranl 
Yeetiq 

Boa 
lated c 
OMO. 

f luidr , 
opport1 

'i 



aril 
i Horn 

bora 
% 

E* 

[ P-8 
r01 

AOm 

rbly 
I. 
,rib4 

M 

1 
)U i It 'AGRS - 

AL BSt'8. 
I 

.itiw 

Metabol .ira in Dieerrre and Injury 6- 64-1 2-14 

tativo data on the dirappoaranoe of albumin from plarra as wll u information 
regarding lymph flow and rlbupin not8bolirr. 
work ir projeoted. 
plum.) are bo@ oomplekd and definitive data on air problem cpe hoped for 
in the near Mum. 

Re orb. mChranio Shook: 

Clinioal applioatlon of W8. 

Inoomplute rtudiea on the fab of inftmed alburin (and 

The PFblen of Reduoed Blood Voltme In the Chronis- 
ei Patiat," surg., - i2tm8-646, 1947. 

"Shadier of Blood Vol\mpe in tb Tetralugy of Fallot and in Other Type8 of 

"Earontial Thorapeutio hdJuvantr3 thrsuxgioal Arrert of Wolf f-Xrrael 

"Tbs 8uqgiod%gi6kn~of Hemoglobin Defloienoy in Protein Depletion, 

w6ronrShookt 

"Doteminatia- CiFoulatiag Red Blood Cell Volume with Radioaotire Phor- 

Congential Heart Dirouo," J. - Clin, Inv., 26r860-868, 1947. 

0 
Antinoll(poorir," Am. 8u 126:668-678, 1947. 

JeAAL, 11619-10, 1947. -- 
The Probla of Reduoed Blood Value in the Chronloally Ill 

Patient," Portgr. Mod., 512270232, 1949. 

lSSt226-251, 1948. 
oflle8aurePrsntr of Red Blood Call Volume by Direot 

and Indireot Tb~bioi," hr. J. Ph 8i01., 166:232-238, 1948. 

hsr. J. Ph iol., 165:239-241, 1948. 

Berm Albumin in Two Cue8 'of Xnf'eatioua Hepatit18,n J, Clb. Invert., 291581- 

%foot of AchrinttmTZ 'i;f A- rma in on the Ciroulating ~ed Cell ~oluao," 

- 
"6ta lio gee Asrooiated with the Adminhtration of Salt=poor Human 

"Tb Utiliration of Ambo Aoidr by Patient8 following Surgery," --- J. Lab. & 

--- - 
h- 

500, 1950. 

Clin. Mod., 3S:b86-590, 1060. 
-s&o&e of Albunin between P1-ma aql Lymph" (being prepared), 

and exporirentsl group8 at their rerpeotim rmbetingr. 
prorented at ruoh meetiqgr, and 4ke one on ohronio rhook at the Centennial 
Meeting, AM, In June 1947 ma awarded honorable mntion. 

In addition, vatlour aapeotr of the work have been prerexted to olinioal 
'Erhibitr ham a180 boon 

Berider work tht ha8 besol publiehod, oonriderable data bavo been acoumu- 
lated on various anpeota of the general problem of protoln mtabolian in dlr- 
OMO. Muoh of thir work, ruoh a8 the utiliration of glyoine, dirtdbution of 
fluidr, eto., rill eventually be oontlnued by variour membela of the 5roup am 
OppOfi~t~ al'b08e 
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