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1. ' O L  d 
~Provbor r x p c i w n t 8  deal lng  w l t h  t h m  mffmct of Lrradlatlon of blond - ,dTL 

i n  e r t r rcorparmal  c l r zu la t lon ,  and,mffect of *--ansfurlm h noxu1 dogs 
J 

&hdp1rsaa f r a  animals provlcualy rubJectrd to l r r a d l a t l o n  of blood lm 

ext racorporea l  c i r cu la t ion ,  -)....c---Y-wrted. I n  Mo. mim18, them n s  

lncreasrd  e r y t h m p o l c r l s  oyer a prolonged prlod. 

fur tier - s'.udy. . n d _ t b y s ~ m T c p o r t ~ ~ i ~ l ~ * - ~ ~ ~ ~ ~ ~  

,,+a 

9 
hvictl.p:lorroi--tbluui&d~ The mthod  of ~chlwlru) ortracorpw.*al clr- 

cu la t lon  by mean. of a heart-lung ppp 1s described, and &Am dome Of 1 r r . d i o t l m  

mas ca lcu la t ed  t o  bd 10,eYJ a.-r/cc of c l r c u l a t l f g  blood. 

h c - i t o ~ i e s l 8  were c a r r i e d  mt d a l l y  for C M  wek prior t o  thm mxpcr!SO&, 

and t h r  mxprrLzmtal mlmala wero  fo l lo?ed  for  I m l n L n a  period of thm months. 

Resul t8  are evalua ted  on the b a s l s  Of t r r m a t l c  r t h l l .  

-- 
CbamnmtlonS on 

t 
H ) E s  C0pl-s of thls repor t  are flled with the Armed Serv lccr  Tbchnlcal 

In iom.>t ion  Aqency, h c m c n t  Scrv lcc  Center. Knott Bul!dlfq, b y t a  
:, Chio, and may be obtained from t h a t  agency by q u a l l f l e d  investl- 
gstors working under bverrment Contract. 
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Obrervrtlons are klrq made on tho hratopolatlc  raspanso undor Lwo 

c lrsu3.t uxes.  . .  

1. 
. .  I -  

e 4 The o f f k t  of Irrsdlatloa of blood In ertrworproal  clrculatlon. k ! ..L. . .  
. .  control study, similar o b ~ r v a t l o n s  am ud. f o l l a i n g  extracorporeal . .  
. ,  

...... . . .  
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Wen the rrrenolr  bottle IS placed r l t h l n  the heed of the Vu, de Graaff -- 
t h e  dlrtancm (10. the t q r t  to th surface of tho blood in 24.5 a Ihe - .. - 

c t- -- . . 9.  
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T*o p l n t r  of blood are c o l l e c t d  by w a y  of a h e a r t  pnc turm Into 

exrcuat.d 6*c. t r i n a f u a i c n  b o t t l a r  -it!! 12) IJ, a n t l - c o q u l m t .  

blood l a  stord In  the rrfrlgrrator wrr  nlpht before  belnJ cmb1fVp.d. 

The p 1 r . u  is a r p 1 r ~ t . d  frm above the packed red cr l l r  l n t o  a 250 CC. a u u a t -  

ad p l r u a  c a l l r c t l o n  bottle. 

Ihe 

Ih.ip1a- !a 4 m l n l s t e r . d  lntr-bly a t  the rate o f  approxhtely 

5 CC. pr o k u t a .  

c w h r  of ca l l ec t lon  ud t rmafu t lon .  

S t e r l l e  t rchnlqut  1s obund thwugh out.the o n t h  pro- 

-. 
both g m p r  of dog#, a x p r l r m t i l  .nd sontrol, -0- o b u r v d  by 

h . u t o b g i c r ) .  datrminrtlons dal ly  fo r  a ~ln I6un  parlod of o(y mek prlw 

t o  US. Ln thi r r p r l m t .  F o l l a i n g  Uulr u w  51 th. ewrL.nt, uuat~ 

Sen  p.rf0X.d h O d l B t & y  M d  bo h u r S  J f t * l r d S .  b i l y  CaWIt. Wm 

then p r i c x w d  for  on. wrei. ).ft*r t4* f!rst rmt ,  the t&* ma. *rtmWt. 

t o  tm!:c w k l y  thmv$h four reeks p i t  c g l r i u a t a l  day mnd then 0 x M . c l  

to  umy othrr rrek for ba addl t lona l  -3s. War thm tk. Count8 . ’ 

r a p o r u l  L- graphical  fom, hrrrtocrtrr rd differsntlal# wet.  prrforrrd 

on the rbcvr schsjulr. 

use in the erp.rIment was u r d  as tlu b r u  lin of lW. 

Thr averqm 6.111 d . t r m I n r t i o n s  taken prior to 

ecljrLLI 
Flg. 1 A -c r.m - - 1 -- a -  1 r l  . (Gmup 1). Follalng 

m i n i t i a l  Froopt depression, them am e r r a t i c  v u i a t l o n s  h & 51004 cal l  

c a n t .  f o r  th ree  reeks before reewer).  l a  c lrrr ly  evident. 

‘1. w e t s ,  t h e  red blood :ell c m n t  i n c r r i w s ,  and r t  2 m n t h r  follalnp the 

l n l t l a l  procedure a l l  fmr  mLnrl8 have re%& t o  noma1 *hila b o  .n .Ox. 

than 25 p.r cent J ~ O W  the l n l t l i l  iwel. 

r*rw th. nn’; 

. .  
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I . .  . .  . . .  The t c t a l  pmcadura of r r t racorporoal  c l r a r l s t l o n  w i t h  or wlthovt 

l r r r d l r t l c n  of  b l m d  In e r t r acc rporea l  c l r c u l a t l o n  1s a p p r r n t l y  I f0- 

o f  t r w s  ln&clng M k d l a t e  2 G t s s l o n  o t  r ed  blodd c e l l  swnt and 

b a g l e b i n .  Tho deprrsr lon f o l l n r l n g  a r t r aco rporea l  c l r c u l s t l o n  alm0 

1s a t  h a s t  10 Isnodlato and profound as i n  %\a cssas t h a t  a l a a  rwa1v.d 

I r r r J J a t l o n .  Hcnevor, th. r.covary t o  rum1 l w a l r  f o l l a l n g  extra- :. . 
carpcroal  c 1 r A s t l o n  slom 1s p r m p t  and them 1s w suggoatlon thr? 

e " -  - ._ . _ .  
'. . : ~.%-. ....... .. .. . .  _ - _ .  . _ .  . . _ .  . :.;:. ._ _ .  ~ 

e - 
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value8 fer nd blood c e l l  c o m t  and hnog lob ln  

d u r l y  the .wxt 2 wnths. 

krsdlat lon.  re tovery  t o  nom-1 leve l  r.gukcd rpproxlPctrly 3 works. 

Thereafter. there l a  a r t ronger  suggestion that  m o v e r y  r t n g s  -11 

nh-vr ' r , l t l a L l a v e l s  for both red  blood eo11 count rrd h a o g l o b l n  &lng 

the N X ~  2 unths. 

r l n q  abow n0-1 

F o l l o t l r q  c r t racorporea l  c l r c J1a t lon  p l u s  

Fig. 3 A - --- 
hl- . 1 c- . - I  kkad. (ctoup 111). mare is M lnl t Ia1 

d e p r s r a l m  s l t h  k r c ) u l u  r ecovey .  One l n h l  of a k  s h d  d t p n s s l o n  -1s- 

t l q  f o r  3 monthat one a n h a 1  shhped e l w a t l o n  porslstlnJ f o r  3 mnthm. 

o l  r lx  anLm.rlr rhord deprr rs lon  s t  20 days, 3 of 6 rnlm1S shard *owxy. 

t o  abora Mmrl l e v d s  r t  60 days. 

Flve  

f i g .  3 B ' I L Q u W m -  

~ ~ - & ~ ~ ~ ~  J- 

-ip:>?_pit'?pctw m. ( t ~ p  111). These ah.1~ SIWI M a  

smo l n l t l a l  q n i r l o n  f o l l a l w  trana'ualon .nd m w o q  1s paapt. Appmx- 

l a c t e l y  wmar! l e v r l a  bra pa ln ta lnsd  f o r  t h e  n e x t  tro months. I n  ccapuism 

m l t h  the mimala ~ ~ e l v l n g  lrradlatod plama ad 

b l w d  c e l l  ;writ a t  2 wnthr, the a7Iaa l s  recoivlng m - l r r r d l a t o d  p l a m  a11 

.ha e red blood c a l l  count v e y  s l l g h t l y  be lo r  the l n i t l a l  levo?$ aftmr 2 months. 

a L o .  r lwmt lon  of red 

Plq. 4 A - -_I  c. In 6 L 2 L % l s F L L f L 3 -  

*=, f- =-le'  ,.&m3tpw-b_LCEf~ t 7 bdku!lgf4Lppd 

~~~ I i w w .  (Croup 111). lhere l a  p m p t  drpr rsa lon  of 

hnmglobln  l w e l r  r l ? h  s h  recovery. 

b a l m  th. ln t t lml  l w l l  a t  6 works. 3 n e  above and 3 a r e  b . 1 ~  t h m  I n l t t r ?  

l rva l s .  A t  1 m t h r  f i v e  o r  a l r  are above l n l t l r l  levels.  

A t  3 ubeta a11 mL4lr  &on hmoqlobln  

*I . . .  
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FIG. 4 n v u  ' r i m A h . L ~ W &  

-m-- IluubhsttdLucxtUcPrmrrll - 
- &-. -- ' - . (Greup l l i ) . -P , e re  l b . ~  -1s:. 

fa11 In hemg:obln m l t h  bcqlnnlry n c c v e y  w l d e n t  a t  2 hours. 

m n J l  l w e l r  occurr4 kr 4 d q r  and t h e r e a f t e r  h q l o b l n  lev*ls am u l n t a l n d  

4 t  the l n l t l a l  l.v.18 durlng the next  twa oonthe. 

-ti 

Rerwery to 

T r ~ s f u s l o n  w l t h  p l a m a  frol  h g s  p m l a r s l y  wbJected t o  e r t r t  

corpmel c i r cu la t ion  r l t h  o r  rctkJt I r r d l a t l m  Is fo1lca.d by m 

IPdlPa drop b hanplobln .  Recovery t o  I n l t l a l  l e v e l s  l a  preapt 

Ud 8&Lttaht. WhWl thr +rJllSfuSiO> ib S'th plr-4 f m  -3 WbJKtrd 

t o  e x t r u o r p r r e l  c l r cu la t lon  wlthout l r r a d i a t  k n .  *hm trunfurlm 

11 rlth p l a s u  fma dope rubjected t o  l r r a d l a t l o n  of b1.d b extra- 

corpareal clrculatlo.\.  recowry t 4  l n a t l a l  h n r a g l o b b  l w e l r  1s delaymd 

for  abut  3 wetks end ththsafter a r l r e  above mlsrl l w e l i  g r h a i l y  

occurs  ud i a  it111 present after 2 months. 

Fig. 3 A --- - -  
- - -. - (Group N). msrr is 

M huedirtw lrprerilon of 1.d blood call c a m  4 t h  rscmery to lnl t la l  

l e v e l s  after One day. 

wnth mo animals s h m  red  blood c e l l  C a n t s  10 - 15 br cent h v r  l n l t l a l  

Iwe le  s m  tra  &r 15 - 25 per cent  bel-. 

rhcr red blood c e l l  cmntr a t  or s l i g h t l y  &ova the i n l t l a l  levels. 

Flg. 5 B & r i f K t  Qn-L 0 \ l q .  In 4 n o n a l  $ 0 , ~ .  cr 

Thereaftor. l r r cgu la r  t l u c t u a t l o n s  MCUr i o  t h a t  a t  00. 

A t  tno mnths rll four animals 

- frm s c u l c e d  noma1 d y  n . (Group 3). I%m 1s irpedl-tm d c  

p n s i i o n  of h m l o b i n  l e v e l s  w i t h  r e c o v t y  t o  l n i t l a l  l e v i l s  In 1 - 2 days. 

T h e n s f t o r  va lues  a r e  c lose ly  r e l a t e d  t o  I n i t i a l  l e v e l s  a l thowh  a t  30 days 

bru ar.lma1 had a h-lcbln !eve1 16 pcr cent a h v e  l n i t l a l  l eve l  a d  m 

... CI- 



. . .  . . .  . . . . . . . .  . . . . . . . .  . . .  

0 e 
:.._. . . .  

. . .  . .  - -  . . . .  - . .  

I 

-10- 

waa 22 per  cen t  b * l a  l n l t t a l  lrrel. A t  2 months a11 va1ues JI. a t  er r l l p h t l y  

above the l n l t l a l  valuas. 

Cnsmtr . 
Tranafualon w l t h  HM of nom1 dogs L . k c r r  an h o d l a t a  drop L 

nd blood c a l l  count and h w l o b t n  wlth p m p t  rtrsrery to norm1 lawla.  

A t  60 d y s  a t t w  tru-rfuslon. 111 m h l a  a r e  3t, or wry allqhtly .bow. 

the 1 n l t W  level f o r  r+d blood c e l l  c w n t  and h q l o b l n .  

The I n l t l a l  curpose of this erp.rl.wnt wan to detemlne rhether  i r x d l a t l o n  

of one tlrsw )blcod) alaone n u l d  produce any e f f e t  t h ~  might c lui fy  the 

n a t u m  of r n l l e t i o n  Injury ln h1Jh.r mkals. 

or cyan of l u c ~ l l r d  u a a s  Includes m y  d l l f e n n t  tlrws. 

OIU t l r rur  may b. nasi .d  by r o d l r t l o n  e f f t s t a  on other  tlaaaeo. 

e t fu t  cna ane tltme mar bo u s k d  by Interact ion kmwn nor ra l  ud i n j d  

t l s sue r .  

r e r p n r e  s e c o n d a q  t o  r a d l J t i o n  injury w r t a l n e d  by tha l r rad1at .d  tiblue. 

I r r d l a t l o n  of the mtk. mL.1 

A r d a t i m  affect on 

A r a d l t l m  

An e f f e c t  o b r s r v d  fo1larlr)r) r ad ia t ion  nay be a non-spwlflc ayrt..ie 

I n l * l a l  obruvmt lana  lndlcated t h a t  ,he n w . ~  rubjactlon of UH a L . 1  to 

extracorporeal  c k c u l a t l o n  of b l w d  i s  used f o r  the p y o a e a  of cardlac wxq9.x-y 

products M d e l e t a r l o u s  reaction. 

m e n  the  blood lr. sx t r aco rporc r l  e l r c u l s t i o n  waa sabJect.d to intensive 

r ad l r t l on .  m i r n e d l a t e  d c l e t c r i w s  e f fec t  was observed b u t  when these rnlvlr 

were absarv.d f o r  p r l o d t  of 2 to 3 months, an unexpctrd r1W In hnoglrbin 

and r d  blood c a l l  count occur&. Thls s e m d  an un l lke ly  a f f e c t  of f d l r  

t l o n  expwre of m y  t lnd but h e u s e  of Its possible $ l ~ l f l C ~ o  fox c?erily- 

log t he  nature o f  t l s a u e  nrponu,  I t  waa m c e r r a y  t o  +at tJm upwLmt 

rlth .or* e a t l r f a c t o r y  contrala. 
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