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PREFACE 

T h i s  work was p e r f o r m e d  a s  a N u c l e a r  Weapons E f f e c t s  

S u b t a s k  e n t i t l e d  " N e u r o p h y s i o l o g i c a l  B a s i s  o f  Primate P e r -  

fo rmance  D e c r e m e n t , "  f u n d e d  by t h e  D e f e n s e  N u c l e a r  Agency 

u n d e r  C o n t r a c t  No. DASA-01-70-C-0059 and  DNA-001-74-C-0098. 

The p r e s e n t  r e p o r t  found n o  e v i d e n c e  f o r  r a d i o s e n s i t i v e  

t a rge t  organs or s y s t e m s  m e d i a t i n g  t h e  p o s t r a d i a t i o n  hypo- 

t e n s i v e  r e s p o n s e  i n  monkeys u s i n g  a s e l e c t i v e  s h i e l d i n g  

method.  The t a r g e t  s i tes  f o r  h y p o t e n s i o n  and  p r e s u m a b l y  

p e r f o r m a n c e  d e c r e m e n t  are p r o b a b l y  d i f f u s e ,  f o r  e x a m p l e ,  

t h e  p e r i p h e r a l  v a s c u l a t u r e .  

The a u t h o r  t h a n k s  t h e  f o l l o w i n g  i n d i v i d u a l s  f o r  t h e i r  

c o n t r i b u t i o n s :  E .  A .  H e n d e r s o n ,  C .  D .  C a m p b e l l ,  A .  W. N e e l y ,  

V .  Bogo, and  R .  L .  Powis .  

T h i s  r e s e a r c h  was c o n d u c t e d  a c c o r d i n g  t o  t h e  p r i n c i -  

p l e s  e n u n c i a t e d  i n  t h e  "Guide fo r  L a b o r a t o r y  A n i m a l  F a c i l i -  

t i e s  and  C a r e , "  p r e p a r e d  b y  t h e  Nat iona l  Academy o f  S c i e n c e s ,  

N a t i o n a l  R e s e a r c h  C o u n c i l .  
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INTRODUCTION 

I n  t h e i r  a t t e m p t s  t o  l oca l i ze  a ta rge t  organ o r  s y s t e m  

respons ib le  f o r  t h e  e a r l y  p o s t r a d i a t i o n  h y p o t e n s i o n / p e r f o r m -  

ance d e c r e m e n t  syndrome shown by monkeys,  p r e v i o u s  s t u d i e s  

h a v e  c o n d u c t e d  e x p e r i m e n t s  e m p l o y i n g  p a r t i a l - b o d y  s h i e l d i n g  

t o  s e l e c t i v e l y  i r r a d i a t e  t h e  h e a d ,  t r u n k ,  o r  whole  body .  

The e f f e c t s  o f  head  v s  t r u n k  e x p o s u r e  o n  p e r f o r m a n c e  meas- 

ures  h a v e  been  somewhat e q u i v o c a l ,  w h e r e a s  t h e  e f f e c t s  o n  

blood p r e s s u r e  have  been f a i r l y  c o n s i s t e n t .  

T h o r p  and  Young' f o u n d  no  d i f f e r e n t i a l  b e h a v i o r a l  

e f f e c t s  of head  o r  t r u n k  s h i e l d i n g  or no s h i e l d i n g  i n  monk- 

e y s  e x p o s e d  t o  e i t h e r  a 2500 or  a 10.000 r a d  TRIGA-reactor  

p u l s e  w h i l e  p e r f o r m i n g  a s i m p l e  s h o c k - a v o i d a n c e  t a s k .  A l l  

u n s h i e l d e d  a n d  many s h i e l d e d  a n i m a l s  e x h i b i t e d  p e r f o r m a n c e  

d e c r e m e n t  t o  some d e g r e e .  S t r a n g e l y ,  o n l y  a t  4500 r a d  d i d  

t h e i r  head-  and  t r u n k - s h i e l d e d  g r o u p s  show less impa i rmen t  

t h a n  t h e  u n s h i e l d e d  c o n t r o l s ,  a l t h o u g h  t h e  4500-rad  h e a d  

a n d  t r u n k  g r o u p s  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom one  

a n o t h e r .  A s o u r c e  o f  e r r o r  n o t e d  by t h e  a u t h o r s  w a s  t h a t  

a d o s e  g r a d i e n t  e x i s t e d  be tween  s h i e l d e d  a n d  u n s h i e l d e d  body 

p a r t s  due  t o  i n c o m p l e t e  c o l l i m a t i o n  o f  t h e  mixed gamma- 

n e u t r o n  r a d i a t i o n  employed .  

3 



. 

Chaprnnn a n d  Hurst' compared head  v s .  t r u n k i r r a d i a t  i o n  - 
i n  monkeys rec 'r i \ .- ir ig c u n t i n u o u s  X - r a d i a t i o n  a t  280 r ad /min  

for u p  t o  18.000 r a d 5  w h i l e  p e r i o r m i n g  m a v o i d a n c e  t a s k .  

P e r f o r m a n c e  dec remen t  was f i rs t  s e e n  j n t h e  t runk-exposed  

a n i m a l s  beginning :ifter r e c e i p t  of 2340 r a d s .  B u t  no i m -  

pairment h'as v . i s i b 1  t' i n  t h e  head-exposed  a n i m a l s  b e f o r e  

1 1 , 5 7 0  rads h a d  hrvn  d e l i v e r e d .  

C h a p m a n  and Young3 o b s e r v e d  s e v e r e ,  e a r l y  p e r f o r m a n c e  

decremcnr i n  -1 01 8 m o n k e y s  hexd-cs lmsed  t o  a 6250- rad  

reac tor  p u l s e .  T h e  r e m a i n i n g  i o u r  showed m i n i m u m  or n o  such  

c h a n g e s .  Five uf s e v e n  t r u n k - e x p o s e d  monkeys showed decre- 

ment which  \vas g t s n e r a l l y  l e s s  s e v e r e  t h a n  i n  e i t h e r  t h e  head 

or whole-budy r a d i a t i o n  g r o u p s .  t h e  l a t t e r  g r o u p  showing t h e  

most severe  e f f c L , t b  01 a l l .  A l l  o f  t h e  t r u n k - e x p o s e d  a n 1 m ~ : l s  

showed hypoi< .ns i< ,n  t > r  a devree i n d i s t i n g u i s h a b l e  f rom t h a t  

of t h e  unsh1eld t .d  s u b j e c t s .  Only two of t h e  e i g h t  head-  

e x p o s e d  mo~ikt-y-. shcwt-i  :in? prcJnounccd e a r l y  h y p o t e n s i n n .  

A L  t h e  h igh  drjse (G250  r a d )  Chapman a n d  Young3 adn:in- 

i s t e r e d  the s h i e - l d i n ~  employed st i l l  a l l o w e d  d e l i v e r y  of 

400-500 r a d  to t.he s h i e l d e d  b o d y  p a r t s .  We h a v e  demonstr i i -  

t e d  b o t h  s i g n i f i c a n t  hypot t .ns ion4  and  p e r f o r m a n c e  decre- 

m e n t 4 , 5  a f t e r  siicli dm,ses i l f  G°Co t o  u n s h i e l d e d  monkeys.  so 

t h e  s h i e l d i n g  c J l t c t s  n o t c d  b y  Chapman and  Young are u n c l t a ;  

4 
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e x c e p t  i n  d e m o n s t r a t i n g  t h a t  t h e  h y p o t e n s i v e  rWEpnse seems 

t o  b e  t r u n k - m e d i a t e d .  
- 

Chapman6 compared t r u n k  and  whole-body X - i r r a d i a t i o n  

e f f e c t s  ( a t  200 r a d / m i n )  on a v o i d a n c e  b e h a v i o r  a n d  b l o o d  p r e s -  

sure  a n d  f o u n d  n o  b e t x e e n - g r  up d i f f e r e n c e s  u n t i l  10,000 r a d s  

had  been a b s o r b e d .  t h a t  t i m e  t h e  whole-body g r o u p  began 

showing s i g n s  of n e u r o l o g i c a l  damage ( e . g . ,  i n c r e a s i n g  mus- 

c u l a r  i n c o o r d i n a t i o n ,  v e r t i c a l  n y s t a g m u s ,  t i t u b a t i o n ,  and 

re luc tance  t o  move s p o n t a n e o u s l y  l e a d i n g  t o  complete immo- 

b i l i z a t i o n  i n  an  o p i s t h o t o n i c  p o s t u r e ) .  Such CNS symptoms 

seem t o  a p p e a r  most r e a d i l y  w i t h  v e r y  h i g h - d o s e  e x p o s u r e s  

(10,000+ r a d s )  i n v o l v i n g  t h e  h e a d ,  and  may b e  p r e v e n t e d  by 

h e a d - s h i e l d i n g  i n  monkeys.  ' 1 6  d o g s , 7  and  m i n i a t u r e  p i g s .  8 

To  r e v i e w ,  t h e  e a r l y  p o s t r a d i a t i o n  h y p o t e n s i o n  and  

p e r f o r m a n c e  i m p a i r m e n t s  shown by monkeys i n  t h e  s u p r a l e t h a l  

e x p o s u r e  r a n g e  below s e v e r a l  t h o u s a n d  rads  a p p e a r  t o  be more 

r e a d i l y  e l i c i t e d  by t r u n k  or whole-body e x p o s u r e  t h a n  head-  

e x p o s u r e .  Head-only e x p o s u r e  w i t h  a p p r o x i m a t e l y  6000+ r ads  

t e n d s  t o  e l i c i t  p r i m a r i l y  CNS i m p a i r m e n t  b u t  l i t t l e  hypo- 

t e n s i o n .  To examine f u r t h e r  w i t h i n  t h e  t r u n k  f o r  a z o n e  of 

d i f f e r e n t i a l  r a d i a t i o n  s e n s i t i v i t y ,  t h e  p r e s e n t  s t u d y  com- 

pared t h e  e f f e c t s  on blood p r e s s u r e  a n d h e a r t r a t e  of t h r e e  

d i f f e r e n t  p l a c e m e n t s  of a n a r r o w ,  v e r t i c a l l y - o r i e n t e d  s h i e l d  

5 
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s i t u a t e d  o v e r  t h e  d o r s a l  m i d l i n e  or t o  e i t h e r  s i . & e q f  same. 

The o b j e c t  w a s  t o  s e l e c t i v e l y  s h i e l d  e i t h e r :  (1) t h e  m i d l i n e  

n e u r a l  s t r u c t u r e s  p r i m a r i l y ,  ( 2 )  t h e  greater  p o r t i o n  o f  t h e  

h e a r t  and  s p l e e n  which  l i e  c h i e f l y  s l i g h t l y  l e f t  o f  t h e  d o r -  

sal m i d l i n e ,  o r  ( 3 )  s t r u c t u r e s  l y i n g  t o  t h e  r i g h t  o f  d o r s a l  

m i d l i n e ;  u s i n g  t h r e e  s e p a r a t e  g r o u p s  o f  n o n p e r f o r m i n g  monk- 

e y s .  

- 

METHOD 

S u b j e c t s  

The s u b j e c t s  were 39 m a l e ,  r h e s u s  monkeys (Macaca 

m u l a t t a ) ,  w e i g h i n g  be tween 2 and 3 k g ,  o b t a i n e d  f rom P r i -  

mate I m p o r t s  C o r p . ,  N e w  York .  They were t r e a t e d  as n e c e s -  

s a r y  f o r  e n t e r i c  d i s o r d e r s  and  t u b e r c u l i n  t e s t e d  d u r i n g  

q u a r a n t i n e  b e f o r e  e n t e r i n g  t h e  e x p e r i m e n t .  

A p p a r a t u s  

One week p r i o r  t o  i r r a d i a t i o n  e a c h  s u b j e c t  underwent  

s u r g i c a l  i m p l a n t a t i o n  o f  a f e m o r a l  a r t e r y  P o l y e t h y l e n e  ca t ] , -  

e t e r ,  p e r f o r m e d  u n d e r  h a l o t h a n e  g e n e r a l  a n e s t h e s i a  f o l l o w i n g  

p r e m e d i c a t i o n  w i t h  p h e n c y c l i d i n e  and  a t r o p i n e .  The c a t h e t e r  

was i n s e r t e d  i n t o  t h e  l e f t  f e m o r a l  a r t e r y  up t o  t h e  l e v e l  o f  

t h e  d i a p h r a g m  f o r  t h e  r e c o r d i n g  of  s y s t e m i c  a r t e r i a l  b l o o d  

p r e s s u r e  w i t h i n  r h e  a b d o m i n a l . a o r t a .  T h e  c a t h e t e r  t e r m i n a t e d  

6 



o u t s i d e  t h e  l eg  i n  a th ree -way  L e u r - l o c k  f i t t i n g  s e c u r e d  t o  .- - 
t h e  r e s t r a i n i n g  c h a i r  n e a r  t h e  e x i t  o f  t h e  c a t h e t e r  at mid- 

t h i g h  l e v e l .  The c a t h e t e r  w a s  m a i n t a i n e d  paten? o u t s i d e  t h e  

r e c o r d i n g  p e r i o d s  by  p u l s e d  i n f u s i o n  of h e p a r i n i z e d  s a l i n e  

( 5  U . / c c / l 5  m i n ) . *  H o r i z o n t a l  s t o c k s  a t  t h e  neck  and  w a i s t  

l e v e l s  of t h e  r e s t r a i n i n g  c h a i r  a s  w e l l  as  a s n u g - f i t t i n g  

n y l o n  mesh v e s t  p r e v e n t e d  t h e  monkey f rom r e a c h i n g  t h e  

c a t h e t e r s .  The c h a i r  and  h e a d - r e s t r a i n t  d e v i c e  employed 

are  p i c t u r e d  i n  B r u n e r  _ -  e t  a1.9 

Blood p r e s s u r e  w a s  r e c o r d e d  w i t h  a K u l i t e  p r e s s u r e  

t r a n s d u c e r * *  a t t a c h e d  t o  t h e  L e u r - l o c k  f i .  . ng ,  and  was 

w r i t t e n  o u t  a l o n g  w i t h  tachographically-derived h e a r t  r a t e  

on a Grass Model 78 P o l y g r a p h .  Blood p r e s s u r e  was c a l c u -  

l a t e d  b y  t a k i n g  o n e - t h i r d  t h e  p u l s e  p r e s s u r e  d i f f e r e n c e  

p l u s  t h e  d i a s t o l i c  p r e s s u r e  w i t h  r e f e r e n c e  t o  a t m o s p h e r i c  

p r e s s u r e  zero,  c o r r e c t e d  fo r  t r a n s d u c e r  d i s t a n c e  be low t h e  

a o r t i c  a r c h .  

* Model 1 3 0 2 ,  Lambda Pump, H a r v a r d  A p p a r a t u s  C o . ,  150 Dover 

Re. ,  Millis, MA 02054.  

* *  Model PSL 125-6 ,  K u l i t e  Semiconduc to r  P r o d . ,  1039 Hoyt 

A v e . ,  R i d g e f i e l d .  NJ 07657.  
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.- c P r o c e d u r e  
- 

The monkeys were i r r a d i a t e d  i n d i v i d u a l l y ,  d o r s o v e n -  

t r a l l y  w h i l e  s e r t e d  i n  t h e  r e s t r a i n i n g  c h a i r .  F i f t e e n  a n i -  

m a l s  were e x p o s e d  whole-body w i t h  no s h i e l d i n g  t o  serve as 

c o n t r o l s .  T h e s e  a n i m a l s  were also u s e d  f o r  o t h e r  e x p e r i -  

m e n t s  i n v o l v i n g  some b l o o d  s a m p l i n g  or o t h e r  m o n i t o r i n g  

which  were n o t  c o n s i d e r e d  t o  a f f e c t  t h e  p r e s e n t  measure- 

m e n t s .  A l e a d  s h i e l d  ( 2 . 5 4  cm wide  x 4 . 1 3  e m  t h i c k  x 3 5 . 5 6  

ern l o n g )  w a s  a t t a c h e d  t o  t h e  b a c k  o f  t h e  c h a i r  i n  one o f  

three p o s i t i o n s  for t h e  l e f t  s i d e ,  m i d l i n e  and  r i g h t  s i d e  

s h i e l d  g r o u p s ,  r e s p e c t i v e l y .  The s h i e l d  w a s  designed t o  

a l low p e n e t r a t i o n  o f  less t h a n  8% of t h e  r a d i a t i o n  t o  t h e  

m i d t i s s u e  l e v e l  of t h e  c o v e r e d  p a r t s .  V e r t i c a l l y  t h e  s h i e l d  

e x t e n d e d  below t h e  b u t t o c k s  and  above  t h e  head  i n  t h e  s e a t e d  

p o s i t i o n .  The 2.54-cm-wide d i m e n s i o n  w a s  c h o s e n  a f t e r  X- 

r a d i o g r a p h y  i n d i c a t e d  t h a t  s u c h  w a s  s u f f i c i e n t  t o  a d e q u a t e l y  

cover  t h e  v e r t e b r a l  column and  i t s  p r o c e s s e s  f o r  t h e  m i d l i n e -  

s h i e l d  g r o u p  ( n  - = 8 ) .  Rad iography  a l s o  i n d i c a t e d  t h a t  most 

of t h e  h e a r t  a n d  spleen w e r e  p r o t e c t e d  when t h e  l e f t - s i d e  

s h i e l d  p o s i t i o n  ( n  - = 8 )  was u s e d .  Both  t h e  v e r t e b r a l  column 

a n d  t h e  h e a r t  a n d  s p l e e n  were e x p o s e d  when t h e  r i g h t - s i d e  

s h i e l d  ( n  - = 8 )  was i n  p lace.  The l e f t -  and  r i g h t - s i d e  s h i e l d  

l o c a t i o n s ,  r e s p e c t i v e l y ,  began  a t  t h e  l e f t  a n d  r i g h t  e d g e s  

of t h e  m i d l i n e  s h i e l d  l o c a t i o n .  

8 
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All animals  r e c e i v e d  1000 r a d s  6OCo m i d t i s s u e  d o s e  
.4 c 

t o  t h e  e x p o s e d  p o r t i o n s  a t  a d o s e  r a t e  of 150 r a d j m i n .  

exposure w a s  a d m i n i s t e r e d  i n  t h e  morn ing  a p p r o x i m a t e l y  1 6  

h r  a f t e r  t h e  l a s t  f e e d i n g .  Remoted p o l y g r a p h  r e c o r d i n g s  

o f  t h e  c a r d i o v a s c u l a r  r e s p o n s e s  were i n s t i t u t e d  a b o u t  30 

m i n  p r i o r  t o  t h e  e x p o s u r e ' s  s ta r t  a n d  c o n t i n u e d  w i t h o u t  i n -  

t e r r u p t i o n  by t h e  e x p o s u r e  n o r m a l l y  t o  30 min o r  more p o s t -  

e x p o s u r e .  A l l  r e f e r e n c e s  t o  postexposure c h a n g e s  are w i t h  

respect t o  t h e  time o f  t h e  e x p o s u r e ' s  s tar t  and  t h u s  may 

h a v e  o c c u r r e d  w h i l e  t h e  e x p o s u r e ,  t h e  d u r a t i o n  of which  w a s  

6 . 6 7  min ,  w a s  s t i l l  i n  p r o g r e s s .  D o s i m e t r y  was de te rmined  

u s i n g  h i g h - s e n s i t i v i t y  L i t h i u m  F l o u r i d e  The rmoluminescen t  

d o s i m e t e r s  w i t h  l i v e  and  c a d a v e r  monkeys and  c a r d b o a r d  

phantoms.  F u r t h e r  d e t a i l s  of t h e  e x p o s u r e  and  d o s i m e t r y  

The 

may b e  f o u n d  i n  B r u n e r  e t  a l .  9 -- 

F i g u r e  1 p r e s e n t s  e a c h  g r o u p ' s  mean p e r c e n t a g e  o f  

p r e r a d i a t i o n  b a s e l i n e  f o r  mean b l o o d  p r e s s u r e  ( B P )  and  

h e a r t  ra te  ( H R )  f o r  t h e  i n i t i a l  30 min p o s t e x p o s u r e .  A l l  

g r o u p s  showed h y p o t e n s i o n  d e v e l o p i n g  a f t e r  3 minu tes  o f  ex- 

p o s u r e .  The d e e p e s t  p o i n t  of h y p o t e n s i o n  r a n g e d  from 79% 

o f  p r e r a d i a t i o n  v a l u e  a t  7 min p o s t  f o r  t h e  l e f t - s i d e  s h i e l d  

9 
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g r o u p  t o  67% a t  9 m i n  f o r  t h e  r i g h t - s i d e  g r o u p .  A l l  g r o u p s  

showed s i m i l a r  BP recovery c u r v e s  w i t h  BP s t a b i l i z i n g  a t  

s l i g h t l y  subnorma l  l e v e l s  a b o u t  20 m i n  p o s t .  

--e - 

T a c h y c a r d i a  d e v e l o p e d  f o r  a l l  g r o u p s  a f t e r  the t h i r d  

m i n u t e  o f  e x p o s u r e  and p e a k e d  a t  a b o u t  6 min p o s t .  HR t h e n  

d e c l i n e d  t o  somewhat e l e v a t e d  l e v e l s  b y  t h e  f i n a l  o b s e r v a -  

t i o n s .  No f u r t h e r  i m p o r t a n t  c h a n g e s  o c c u r r e d  i n  BP o r  HR 

beyond 30 m i n  p o s t .  A l though  some i n t e r g r o u p  d i f f e r e n c e s  

a re  s u g g e s t e d  by compar i son  of t h e  curves  i n  F i g u r e  1, f o r  

example  f o r  HR be tween t h e  m i d l i n e  and  r i g h t - s i d e  s h i e l d  

g r o u p s ,  no s i g n i f i c a n t  d i f f e r e n c e s  whatsoever  were o b t a i n e d  

among (ANOVA)  o r  be tween ( t  - t e s t s )  g r o u p s  f o r  e i t h e r  BP o r  

HR a t  a n y  t i m e  p o s t i r r a d i a t i o n .  The s t a n d a r d  d e v i a t i o n s  of 

t h e  s e v e r a l  g r o u p s  were a l s o  of c o m p a r a b l e  m a g n i t u d e  and  

showed s imi la r  c h a n g e s  o v e r  t h e  c o u r s e  of t h e  e x p e r i m e n t .  

DISCUSS I O N  

The p r e s e n t  l a c k  of s i g n i f i c a n t  g r o u p  d i f f e r e n c e s  

i n  BP o r  HR a s  a f u n c t i o n  o f  s h i e l d i n g  p l acemen t  or no 

s h i e l d i n g  implies t h e  a b s e n c e  o f  a n y  d i f f e r e n t i a l  r a d i a t i o n  

s e n s i t i v i t y  o r  m e d i a t i o n a l  q u a l i t i e s  f o r  t h e  h y p o t e n s i v e  

syndrome among t h e  a n a t o m i c a l  l o c i  s e l e c t i v e l y  p r o t e c t e d  

and  e x p o s e d .  T h u s  s u c h  s t r u c t u r e s  a s  h e a r t ,  s p l e e n ,  s p i n a l  

10 
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c q r d  a n d  t h e  m a j o r i t y  o f  a u t o n o m i c  t r u n k  g a n g l i a - c a n  p r e -  

sumably  be r u l e d  o u t  as  t a rge t  o r g a n s  f o r  t h e  syndrome.  A t  

t h e  same time t h e  u p p e r  pa r t  of t h e  s h i e l d  employed p r o t e c t e d  

t h r e e  a d j a c e n t  s a g i t t a l  p o r t i o n s  o f  t h e  b r a i n  and b r a i n  s tem,  

s o  a p p a r e n t l y  no i d e n t i f i a b l e  l a t e r a l i t y  f o r  t h e  h y p o t e n s i v e  

syndrome e x i s t s  t h e r e .  S i n c e  a b o u t  o n e - t h i r d  of t h e  hzad  

was s h i e l d e d  i n  each of t h e  s h i e l d i n g  g r o u p s  and  n o  d i f f e r -  

ences i n  BP or HR were n o t e d  r e l a t i v e  t o  t h e  u n s h i e l r l e d  

g r o u p ,  i t  again a p p e a r s  t h a t  t h e  h y p o t e n s i v e  r e s p o n s e  de- 

p e n d s  p r i m a r i l y  o n  e x p o s u r e  o f  t h e  t r u n k . 2 j 3  s i n c e  much o f  

t h e  t r u n k  mass was s t i l l  e x p o s e d  i n  a l l  t h r e e  o f  t h e  s h i e l d -  

i n g  groups .  

- 

S i n c e  no ta rge t  o r g a n s  o r  d i s c r e t e  s y s t e m s  h a r e  

been  i m p l i c a t e d  i n  t h e  e a r l y  h y p o t e n s i v e  syndrome by t h i s  

o r  p r e v i o u s  s t u d i e s ,  w e  may s p e c u l a t e  t h a t  the  t r i g g e r  s i t e  

i s  d i f f u s e .  Such would b e  c o n s i s t e n t  w i t h  one  p o p u l a r  hypo- 

t h e s i s  o f  a c u t e  r a d i a t i o n  i n j u r y - - t h e  p r o p o s i t i o n  t h a t  i o n i z -  

ing r a d i a t i o n  d i r e c t l y  d i s a b l e s  t h e  p e r i p h e r a l  v a s c u l a t u r e ,  

by some a s  y e t  u n c l e a r  mechanism.  p e r h a p s  v i a  release of  

v a s o a c t i v e  s u b s t a n c e s ,  e . g . ,  h i s t a m i n e ,  which  cause a l o s s  

i n  vasomoto r  t one  and  c o n s e q u e n t l y  h y p o t e n s i o n .  

Our recent  observation^^^ have  s u p p o r t e d  t h e  n o t i o n  t h a t  

a p h a s i c  l o s s  of  p e r i p h e r a l  r e s i s t a n c e  accoun t s  f o r  t h e  

h y p o t e n s i o n .  

10-15 

They f u r t h e r  s u g g e s t  t h a t  a s u b s e q u e n t  
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vasoconstriction and reduction in heart output-w develop 

and jeopardize cerebral perfusion and as well, therefore, 

task performance. 

- 
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