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- INSTITUTE FOR M E D I C A L  RESEARCH- IC 
C E D A R S  OF L E B A N O N  H O S P I T A L  

Los ANGELES 27, CALIFORNIA 
4 7 S 1  F O U N T A I N  A V E N U E  

NORMANDY Z-SIII 

v 
---. 

The Chairman l l ed ica l  Research and Developnent Board 
Office of  t h e  Surgeon Genera l  
Department of  t h e  Army 
Room 2151, IiIain Navy Bui ld ing  
Washington 25,  D. C. 

Dear Colonel  Wood: 

Enclosed p l e a s e  f i n d  t h e  q u a r t e r l y  p rogres s  r e p o r t  which 
was due May 10, 1953. The d e l a y  was i n c u r r e d  because i t  was 
thought  exped ien t  t o  complete  t h e  p r e s e n t  series of exper iments ,  
s o  t h a t  a d i g e s t  of t h e  r e s u l t s  t o  d a t e  might be a v a i l a b l e  t o  
you. D e t a i l s  of our  experiments  w i l l  be fu rn i shed  i n  our  
f i n a l  r e p o r t .  

Very t r u l y  yours ,  

. -  I 

Peter  F. S a l i s b u r y , '  M.D. , Ph.D. 
P r i n c i p a l  I n v e s t i g a t o r  

PFS :gm 
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The Chaimrsan W3dia:sl Reseeruh anf Dwellopwnt Ward 
oifioe of the Surgeon General 
Department of the Army 
Room 2151, Main Nmvy Building 
Wa8hlWtOn 25, D o  C. 

Dear Colonel WoaBc 

Enulosed pleftae find the quarterly proere88 report whiah 
vips due M y  10, 1953. The delap.wa8 inourred beaenss I t  tms 
thought expedient t o  complete the present serles of experlnoentr, 
80 that a digest of the results t o  date d g h t  be @v@ihblet t o  
you. D e t a i l s  of our sxporiments W i l l  be furnished in o w  
f inal  report. 

Very truv yours 

. .  

PFSrgm 
enolosmes 
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1, ABSTRACT8 Dwring tt?e per id  aovered by 8M.s report, on6 

control series and one experimental seriea were processed. 

The aontrol 8aries comprised twenty 5- aoga Which WPB given 

one dose of 450 r total boay irradiation but Vsre othsmlse 

untreatedr S i x  a n i ~ a l s  survfved in thi8 serlss (22$ $urvlval). 

The exparimental serlea ttomprlsed twenty tksw dogs which 

received tho same treatment 81s the controls, but which also' 

were treated by means of CSOSB trltrnwfualoa with e normal donor 

dog. Of the twenty three irradiated and or08s transfused 
dags thirteen survived (575 survival), 
tween the crontrol group and &he uross t r m 8 f W d  group V o u u  

?!ha difference bet?, 

seem t o  be statistically significant.  

It is wrthy of note that twos18 transfusion m8 performed 

with a method which differed from the nrethda used In earlier 
experlmonts inasmuch as the blood transfarred between the 

two  animals w8s deliberately traumatiaed. As a rosult of 

our experience it is postulated that  t h e  taratop which cause8 

protsotion against  Ionizing radistion is oonfined within C ~ F -  

t a l n  blood cells,  whfch mwt be inJure4 I n  order t o  permit 

its liberation I n t o  the l l q u i a  phase. 

2. PROGRESS; (1) Control s tud i sm qlhe teahnlque of selection 

of animals,  prepmation for the experiments and Srradiation 

has been described before (Progress Report 29 Julg lg52), 
A l l  dogs used in tFis study were treated as bafore. 

our exporimonts l a t o  in 1952 we gain@@ tW lnrpression that 

D u r i n g  



a change in the  mortality ratio hard taken p2ac)e. 

ooatrol serles From this Inbratory had erhibSte4 lil l e thal i ty  

of 955 with OUT irradiation toohalque. In the prelrent series 

twenty s i x  dogs wer@ isrndlsted and fo2bwed %a tAs ustxal hlanneri 

twenty of the control dogs died (785 laarbality)* Twenty two 

of the control series w0m3 irradiated aonsecutively, arnd not 

as partners in P simultaneous irsadistian with tan expePImonta1 

dog. 

carefully and found unvaried. 

ten minutes during t2;e irredlatian ( 8s before) and all other 

Earlier 

I 

The physical constants of the frradiatian were aheaktitd 

The oages were turned e m r y  

precautions were taken to prevent arpolraure of the 8#&3Mb t o  

atroas after the lrrndiation procedure, 

of 78% agrees with sittlllar studies elsewhere, even though it 

is less than the gs$ mortality due t o  450 r observed in our 
earlier con t ro l  series. It is Pelt that ohanges in LD may 

ocour as a result of PI change of the intestinal, flora of the 
Lrradlatod dogs. ?lost of! tho deaths oceurlnr;: in dogs i m d -  

iated w i t h  450 r tiwe due t o  Infections PrSliah s t m t  88 the r e  
a u l t  of invasion of tfie blood stream by int@$tIWL bacteria. 

The pathogeniaity of the Intestinal flora my change for un- 
explained reasons, s s p o c i a l l y  when heterogeneous populations of 

dogs are used, m d  when such dags are obta2ned ?ram c i t y  pounds. 

It is felt that the s igni f icance  of ths oontrol sesisa is not 

impair& by tho f a c t  that  controh and erperhmntal enimsls 

The observed mortalfty 

were i rrsdiatcd 2nd treated successively and not $laultsnoously. 
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Unless s t a t l s t i o a l l y  significant groups ape used, the simul- 

taneoua performance of thca experlnents an4 rsontrols 28 not 

in itself en addit ional  safeguard, wfrlah enhanocbr the validity 

of these observations, The nature of t h i s  wark l a  suuh that 

i t  id9 physicnlly Impossible t o  perform than a few tex- 

perlmgnts a t  one time, 

aontrolz, and twr, exporimentale aimulteneoualy, the aerie8 of 

Therefore, when one irradiates two 

tvo animals each do not constitute 8 valid sxperiment far a 

particular day, and even with simultaneous trradiation of 

aontrol. and t e s t  animals one is then ioroed t o  rely on m u -  
cesslve, and not sloulteneous seriar, in order t o  obtsln PCP- 

liable, reaults. In s p i t e  of OUT artfortre t o  atdndardise our 

dogs as t o  sim, irmaunity, sex,  age an8 period of obaervation, 
the resulting product 1s sti l l  heteragansaus EL$ t o  general 

cth8PaCteristkS, in tes t ina l  flora and poaselbly att-er I w t a r Q .  

Control dogs were followed with ssrlPrl blood atubiea, c l in i ca l  

observation snd necropsy. 

(2) Experiment81 studies: Dogs were selscrted, prepared, 

Irradiated end treated as deaoribd bcfwle (Progress Rtagort 

29 July 1952) and in 8 manner idsntloai% vith tho aO&rol dogs. 

Within a period of three hours after W and of irradiation 

they were then cross trslnafussU with healthy mle donor6 aom 

farming with the technique described earlier, but with one 
s ignl f fcsnt  differenoe. The dogs received amounts of blood 

from the donor corresponding t o  118th of the body weigh+ of 
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the experimental animal, 

of t h i s  predetermined volume, the intake opening of the cross 

transfusion machine #12 was oQcludQd with a a l m p  whonever 

16 cc had flown through it, 80 %hat the erontinurad sucMng aetion 

of the pump created 8 p a r t i a l  V~OUUIII~ while the a-tinuing 

aqueeolng of t he  rubber pumping aharber by the oamdriven 
direational valvos provided a degree of Injury t o  8omd of' 

the  formed elsnonts of the blood. It wari found that %en of 

During tho transfer of ow half 

t h e  twenty three irradiated snd uross trsnafuaced snimals 4ied 

(mortality rate 43jO. 
picture of the dead cross transfused einhals a t  necropsy was 

wrthormofe, it was very axear that the 

different froill the picture presented by the oontrols, A8 

c?oxgper#@ vi th  tho contral8, there was a conspiawue reduction 

of henorrhagic phenomena in twse of the treated 8ahUB18 which 

came t o  necropsy, 

t3.m. 

If istological  etuaidjs are i n  gwogrsssr a t  this  

Our cross d ia lys i s  equipment has been perfected an8 f w -  

tions woll as a cross dfelysS8 machine and also 88 an artifioilal 

kidney, E?owever, attempts t o  make an albpltastbc uross dialysis 

maohine have not  becn mccessful. The die from which the 

plastic pads -re to be mRde was slightly bent IMP tho re- 
sul t ing  pad8 tl-lorofore a r e  not suitable. 

(3)  Zntorpretatlonc It is reba13eb that  i n  an earlier 
report it was falt that  conclusive, evidenoer VIIS cat hand whit& 

proved the existame of a protective eiieat o i e r r l y  cram 
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transfusion a f t e r  t o t a l  body irradiation. The, erdss trans? 

fusion proosdurss which formed the basis of this earlier rea 

port were performed wit2 cross trainafusion devices n#&ll' arid 

"12% 

and n#12t1 had certain drnwbsclkar, notsbly theis s l i ght  destruc- 

tive effect of leucoaytcs and platelets, which -8 damonstrated 

by blood counts, 

the cros8 transfusion technique in aucrh B way as t o  render 

it less traumatic to the blood oells. 

'It was recognized that or098 trwnsfuaion pumps V1If1 

For t h i s  reason, it was rettmpted t o  improve 

This! ma done by mm 
ipuZatlng the catheters so 8s t o  avoid the oocrrasional formation 
of a p a r t i a l  vacuua i n  the blobd.c Imul t )  slnd also by designing 

and bui ldhe;  blood pump 9#%3*, whiah vrXrtually $l.iminates 

damage t o  the blood, 

t h e m  natraUmatit?" cross transfusions d i d  not; result in re- 
As reported in earlier ooarmunlortions, 

duced morbidity or martnlity of cross trsnrfusad anlmala. 

It was therefore decided t o  b i t a t e  the ddatructive effeut 

of tho  earllor equlpmont and deliberately traumatisre the trena- 
I 

ferred blood, with the results reported above. 

reported here confirms other authors (Lawrence, Valentine Br 

Dowdy, Leonards ant? IIeisLer) who found that natratMatictl re- 
c lprooal  bl004 transfor does not affeat tho morbidity or mor- 
t a l i t y  of t o t a l  body irradiation disesae. 

the sum total of the experiencae in this laboratory goes far 

The experiencre 

It I s  felt: that 

t o  demonstrate the existence of t h s  "Cross Transfusion Effect" 

after total body irradiation. The rasu3.ts suggest the 
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f OllOWing hypOthQSi6 0 

There is 8 substance which 28 neicressarp for the 8umivel 
of bone mrrow atem cells; t h i s  raubstsnce is destroyed 

by irradiation; it is contained within aertain forrnetd 

elements of the blood (and possiblr4 eU-m), i r  re- 
leased i n t o  the milleu interleur #ff by injury t o  or de- 

struction of I t s  aarrler oe11; it stwuld be possible t o  

concentrate and define t h i s  matsrial by differential 

centrifugation of blood and iajectiona o f  treated o e l l d a r  

blood fractions into irssdiated anim18. 

3. FUTURE$ In conformity wtth the above working hypothesis, 

experiments are in progress t o  f ind the eel1 type wlrloh I s  

the carrfer of t h e  protectivo substance. 
irradiation, docs dll be injscrted wlCh verlous fractions of 

dog blood; such frnctions wilX be pregssed by exeanguimttng 

donor dogs, contrifugation of their heparinized bZood, sapar- 

ation of t h e  vnrious ce l l  fractions, applying controlled de- 

grees of i n j n r y  to the cells by various methods ( O S l a o t ~ C ,  

temperature vsriatlon). 

an attempt w i l l  bo made to oharac%eriea It; by ttialysia, d i f -  

ferential cantrifugntion and other aggroprhtca methods 

Imsdfatsrly after 

If 8 protective substance I s  obtained 

Pathological  mstsriwl qf the  preceding series will be 

exemlned ia detail and a final. Peport will be prepared. 
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Respectfully aubmnitbd, 


