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I N S T I T U T E  FOR M E D I C A L  RESEARCH , 3 I* ; "'A " 

C E D A R S  OF L E B A N O N  HOSPITAL 

Los ANGELES 29, C A L I F O R N I A  
4791 F O U N T A I N  A V E N U E  

N O R M A N D Y  2 -9111 

IT. ?. I :p tc l i f fe ,  L t .  Colonelr 1f.C. 
Reseyrch and Development D i v i s i o n  
Of.'ice of the Surgeon General 
';lashington 25, D. C .  

Deqr Colone l  B a t c l i f f e :  

.q t tached  you will f i n d  t h r e e  cop ie s  o f  our p rogres s  
r e p o r t  covering t h e  per iod 1 August t o  31 October 
1953. I am sorry t h a t  we f a i l e d  t o  inc lude  them 
w l t h  our letter a!ld r e p o r t  of November 2nd. 

Very t r u l y  y o u r s ,  

3-r 
enc. 

li j~ (,:itu Lcr-. 

P e t e r  F. S a l i s b u r y ,  14. D.,Ph .D 
P r i n c i p a l  Investigator 

Washington National Record Center 
Oflice of tlie Army Surgeori General 
Record Group 112 
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10 November 1953 

Peter F, "alisbury, ?j,D. 
Ins ti tute for Medical Research 
radars of I,e&non Hospital 
&751 Fountain Avenue 
Loa Angeles 29, Daliforn5.a 

Dear Dr .  Salisbury: 

. 
the inclosed progresa report. 

Thank you for your l e t t e r  of 2 November 1953 and 

43 indicated i n  the instructions regarding reports 
and manuscripts sent t o  you a t  the t h e  your contrslct 
was initiated, it i s  necessary that  you submit four copies 
of all progress report8 on your investigation. 

6e would, therefore, greatly appreciate reaeiving 
three additional copies of your progrem report, covering 
the period 1 August t o  31 October 1953. 

Sincerely, 

He E, RATCLIFFE 
Lt. Colonel, Y.C. 
Research and 
Development Division 

Washington National Record Center 
Office of the Army Surgeon General 
Record Group 112 
Accession #: S%A \WL( 
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v- --. - - I N S T I T U T E  FOR M E D I C A L  RESEARCH 
C E D A R S  OF L E B A N O N  H O S P I T A L  

Los ANGELES 29, C A L I F O R N I A  
4 7 5 1  F O U N T A I N  A V E N U E  

NORMANDY 2-9111 

November 2 ,  1953 

Chairinan, Xed. ical  Research and Development Board 
Of?ice of t h e  Surgeon General  
Depgrtrnent cf t he  Army 
Room 2151, IIain IJavy Bui ld ing  
'.>!ashington 25 ,  D .  C .  

De-r Cslonel  iYrod : 

Enclosed p l ezse  find our  q u a r t e r l y  
p rogres s  r e p o r t  wi?ich i s  due November 10, 1953. 

Very t r u l y  your s ,  

F e t c r  F, Salisbury, EI.D., Ph.D. 
P r inc ipa  1 I n v e s t i g a t o r  

p f s - j r  
enc.  
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November 2 ,  1953 

TO: Chairman, Medical ReseFtrch and Development Board 
Office of t h e  Surgeon General  
Department of t h e  Army 
Room 2151 I4ai.n Navy Bui ld ing  
Washington 25, D. C. 

SUBJECT : PROGRESS WPORT 

Repor t ing  Per iod:  1 August 1953 t o  31 October 1953 

P r i n c i p a l  I n v e s t i g a t o r :  P e t e r  F. Salisbury,M.D.,Ph.D. 
I n s t i t u t e  fo r  Medical Research 
Cedars  of Lebanon H o s p i t a l  
Los Angeles 2 9 ,  C a l i f o r n i a  

T i t l e  of Study: Analys is  of t h e  I n d i r e c t  E f f e c t  
of R a d i a t i o n  

C o n t r a c t  No. : DA-49-007-MD-263 

Washington National Record Center 
Oflice of the Army Surgeon General 
Record Group 112 
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1. ABSTRACT: During the  perioG covered by t h i s  r e p o r t  t h , r ty  

dogs were i r r a d i a t e d  us ing  the procedure d e s c r i b e d  be fo re .  E f -  

f o r t s  were made t o  r e c e i v e  t h e  donor blood i n  a b o t t l e  prel im- 

i n a r y  t o  i t s  i n f u s i o n  i n t o  t h e  i r r a d i a t e d  animals .  I n  s i x t e e n  

s i g n i f i c a n t  exper iments  the donor blood was t r aumat i zed  by con- 

s t r i c t i n g  the  c r o s s  sect ic ln  of a p l a s t i c  t u b e  between t h e  pump and 

t h e  a d m i n i s t r a t i o n  c a t h e t e r ,  t h e r e b y  c r e a t i n g  h igh  p r e s s u r e  i n  a 

segment of the blood a d m i n i s t r a t i o n  c i r c u i t  and exposing t h e  donor 

blood t o  a c e r t a i n  amount of mechanical  trauma whi le  flowing from 

the  b o t t l e  i n t o  t he  i r r a d i a t e d  animal .  I n  t h e  remaining experiments 

t h e  blood c i r c u i t  was c o n s t r i c t e d  between t h e  donor b o t t l e  and t h e  

pump, t h e r e b y  expos ing  the  blood t o  mechanical trauma p l u s  a sub- 

s t a n t i a l  vacuum as it flowed from t h e  donor b o t t l e  i n t o  t h e  i r r a d i a t e d  

animal .  Those an ima l s  which were t r e a t e d  w i t h  donor blood exposed t o  

vacuum p l u s  mechanical  trauma uni formly  d ied  w i t h i n  two weeks a f t e r  

i r r a d i a t i o n  bu t  u s u a l l y  sooner ;  severe patchy pneumonia i s  thought  t o  be 

t h e  czuse  of d e a t h  i n  t h e s e  an imals  and it i s  b e l i e v e d  t h a t  t h i s  

pneumonia i s  caused by embol i za t ion  of s m a l l  pulmonary v e s s e l s  w i t h  

the  c e l l  clumps caused t o  appear  i n  t h e  blood when it  i s  admin i s t e red  

w i t h  both  vacuum and mechanical trauma. On t h e  o t h e r  hand i t  appea r s  

t h a t  p r o t e c t i o n  i s  being confe r r ed  by a d m i n i s t e r i n g  t h e  b o t t l e d  donor 

blood which has  keen t r aumat i zed  under h igh  press! i re ;  the  l a s t  n ine  

an imals  of tF is  ser ies  have no t  y e t  passed through the o b s e r v a t i o n  

p e r i o d  of t h i r t y  days and t h e r e f o r e  ciefinite conc lus ions  a r e  not y e t  

i n  o r d e r .  
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2. PROGRESS: (1) C o n t r o l  S t u d i e s :  None performed dur ing  the 

r e p o r t e d  per iod .  

( 2 )  Experimental  S t u d i e s :  DOES were selected,  

p r e p a r e d  and i r r a d i a t e d  a s  descr ibed before .  Donor blood was 

o b t a i n e d  by c a n n u l a t i n g  the  c a r o t i d  a r t e r y  of h e a l t h y  i n t a c t  dogs. 

The donor blood was r e c e i v e d  i n  s i l i c o n e d  b o t t l e s  where h e p a r i n  was 

added amounting t o  100 mgs p e r  l i t e r .  The t u b i n g  and cannula  con- 

s i s t e d  of p o l y v i n y l  c h l o r i d e  and polye thylene .  An amount of blood 

co r re spond ing  t o  f i v e  percent  of t h e  donor dog ' s  body weight can  be 

o b t a i n e d  with t h i s  method. The donor dogs were a n e s t h e t i z e d  with 

p e n t o b a r b i t a l  sodium, The blood was drawn w i t h i n  three hours  of 

i t s  i n f u s i o n  i n t o  t h e  i r r a d i a t e d  an imals  and was kep t  a t  37' C. 

pending a d m i n i s t r a t i o n .  Within two hours  a f t e r  t h e  end of i r r a -  

d i a t i o n  w i t h  45Qr t h e  expe r imen ta l  dogs were t r a n s f e r r e d  t o  the 

c r o s s - t r a n s f u s i o n  l a b o r a t o r y ,  the  r i g h t  j ugu la r  v e i n  was i s o l a t e d  

under l o c a l  a n e s t h e s i a ,  and the double  lumen c a t h e t e r  i n s e r t e d  i n t o  

t h e  s u p e r i o r  vena cava.  I n  order t o  avoid e x c e s s i v e  d i l u t i o n  of such 

p r o t e c t i v e  f a c t o r s  a s  might be p r e s e n t  i n  the  donor blood,  between 

three and f o u r  hundred c c  of the i r r a d i a t e d  a n i m a l ' s  blood was v i t h -  

drawn before  i n f u s i o n  of t h e  donor blood was s t a r t e d .  However, t he  

volume of blood which had been withdrawn from the i r r a d i a t e d  an imal  

was l a t e r  r e s t o r e d  by -the a d m i n i s t r a t i o n  of e q u i v a l e n t  amounts of 

donor blood. Amounts of blood cor responding  t o  e i g h t  pe rcen t  of the 

body weight were exchanged; r e s u l t i n g  i n  a n  e s t i m a t e d  blood replacement 

of e i g h t y  p e r c e n t .  Although i t  i s  p o s s i b l e  w i th  our technique  t o  

t r a n s f e r  volumes of blood cor responding  t o  the t o t a l  blood volume of 

t h e  an imal  w i t h i n  a few minutes ,  t h e  exper iments  d e s c r i b e d  here took  
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between t e n  and  t h i r t y  minutes  each  bectluse t h e  a d m i n i s t r a t i o n  of 

blood was slowed down cons ide rab ly  by the  c o n s t r i c t i o n s  a p p l i e d  

tc t h e  donor  c i r c u i t .  ’:ken t h e  donor blood was adminis te red  under 

vc7ciIum i t  i s  e s t i m z t c d  t h n t  t h e  vacuum reached  about  f i v e  hundred mn 

IIg on t h c  averg?ge, iLJhen t h e  donor blood WRS adminis te red  under pres- 

srire a pressure of ?bout  f i v e  hundred mm Hg WPS a p p l i e d  on t h e  ave rage ,  

After a d m i n i s t r a t i o n  of t h e  t r aumat i zed  donor blood the  blood of t he  

expe r imen ta l  an imals  contained. about  50-100 rngm f r e e  hemoglobin i n  

t h e  scrlim, which i n d i c a t e s  t h e  deg ree  of damage d e l i b e r a t e l y  i n f l e c t e d  

on the donor ?ilood. The expe r imen ta l  an imals  were s t u d i e d  wi th  s e r u m  

hemograms and. p a t h o l o g i c a l  t echn iques  a s  be fo re .  It i s  our impress ion  

t h n t  t h e  p r o t e c t i v e  e f f e c t  of c ros s - t r ans fus ion  i s  exerted by means of 

a dec rease  of hemorrhagic phenomena because even t h o s e  i r r a d i a t e d  and 

t r a n s f u s e d  an imals  which came t o  au topsy  showed a marked r e d u c t i o n  

of the  hemorrhagic phenomena which a r e  so conspicuous  i n  the u n t r e a t -  

ed i r r a d i a t e d  c o i l t r o l  animals.  

, 

3. FUTTJRC: I n  a d d i t i o n  t o  t h e  p a t h o l o g i c a l  and hemato logica l  s t u d i e s  

performed now s e r i a l  p l a t e l e t  coun t s  w i l l  be under taken  i n  dogs.  AI+ 

o t h e r  s e r i e s  of i r r a d i a t e d  bu t  u n t r e a t e d  c o n t r o l s  should be r u n  a t  

t h i s  time, F u r t h e r  exper iments  will be performed which should  e l u -  

c i d a t e  the  e f f e c t  of  nnn-traumatized b o t t l e d  donor blood and t h e  e f -  

f e c t  of blood f r a c t i o n s .  I n  t h e  u n l i k e l y  even t  t h n t  a l l  n ine  animals  

c u r r e n t l y  under o b s e r v a t i o n  should  succumb, i t  would have t o  be 

concluded t h a t  b o t t l e d  donor blood c a m o t  e x e r t  a p r o t e c t i v e  
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e f f e c t  and t h a t  t h e r e f o r e  t h e  o r i g i n a l  c r o s s  Cransfus lons  of 

i r r a d i a t e d  dogs vi11 hnve t o  be r epea ted .  I f  desired by the 

Surgeon Genera l  * s Off i ce  lie w i l l  submit supplementarLr informat ion  

about  t h i s  p o i n t  n t  t h e  end 07 tlie c u r r e n t  month. It  should be 

mentioned h e r e  t h a t  d u r i n g  the  f i r s t  week of September t h e  under- 

s igned  hsd c o n t a c t s  wi th  hemato logis t s  and physiclogists i.n t h e  

ePstern p a r t  of t h i s  coun t ry  where possible exp lana t ions  and pos- 

s i b l e  f u r t h e r  cour ses  of a c t i o n  were d i scussed .  

Gespectf  u l l y  s uhmit t e d  , 

Peter F, S a l i s b u r y  N.D. ,  Ph.D. 
p r i n c i p a l  I n v e s t i g a t o r  

p f s -  jr 
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