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In r a t s ,  in c o n t r a s t  to g u i n e a  p i g s ,  the  n u m b e r  of  e n t e r o c h r o m a f f i n  c e l l s  is  i n c r e a s e d  a t  the  he igh t  of 
r a d i a t i o n  s i c k n e s s .  A t  the  s a m e  p e r i o d s ,  a b n o r m a l ,  l a r g e  e n t e r o c h r o m a f f i n  c e l l s  of  the  g i a n t - c e l l  t ype  a p -  
p e a r  in r a t s .  

A few i n v e s t i g a t i o n s  of  the e f fec t  of i r r a d i a t i o n  on e n t e r o c h r o m a f f i n  c e l l s  of  the  i n t e s t i n a l  mucous  
m e m b r a n e  has  b e e n  p u b l i s h e d .  Mos t  of  t h i s  w o r k  has  b e e n  done on gu inea  p igs  [1, 3,  7].  

B e c a u s e  of  d i f f e r e n c e s  in the  d i s t r i b u t i o n  of e n t e r o c h r o m a f f i n  c e l l s  in  gu inea  p igs  and r a t s ,  and a l s o  
of d i f f e r e n c e s  in t h e i r  r a d i o r e s i s t a n e e ,  i t  was  d e c i d e d  to c o m p a r e  the  r e s p o n s e  of e n t e r o c h r o m a f f i n  c e l l s  
of  t h e s e  a n i m a l s  to  i r r a d i a t i o n .  

E X P E R I M E N T A L  M E T H O D  

E x p e r i m e n t s  w e r e  c a r r i e d  out  on 40 ma le  a lb ino  r a t s  we igh ing  150-200 g and 40 m a l e  gu inea  p ig s  
we igh ing  250-300 g.  The a n i m a l s  r e c e i v e d  a s ing le  e x p o s u r e  to T - r a y  i r r a d i a t i o n  in  a m i n i m a l  a b s o l u t e l y  
l e tha l  d o s e :  700 R f o r  gu inea  p igs  and 900 R for  r a t s ~  The  c o n t r o l  and i r r a d i a t e d  a n i m a l s  w e r e  s a c r i f i c e d  
b y  d e c a p i t a t i o n  a f t e r  1, 3 , 5 ,  7,  9, and  14 days~  A h i s t o l o g i c a l  s t u d y  was  m a d e  of  p i e c e s  of  duodenum f ixed  
in 10% a c i d  f o r m a l i n ,  e m b e d d e d  in p a r a f f i n  wax ,  and cut  into s e c t i o n s  10 p in t h i c k n e s s .  E n t e r o c h r o m a f f i n  
c e l l s  w e r e  d e t e c t e d  b y  the M a s s o n - H a m p e r l  a r g e n t a f f i n  r e a c t i o n .  C e i l s  w e r e  coun ted  t h roughou t  the  c r o s s  
s e c t i o n  of  the  duodenum~ 

E X P E R I M E N T A L  R E S U L T S  

A g r a d u a l  d e c r e a s e  in the  n u m b e r  of e n t e r o c h r o m a f f i n  c e l l s  was  o b s e r v e d  in gu inea  p igs  i r r a d i a t e d  
in  a m i n i m a l  a b s o l u t e l y  l e tha l  d o s e  in the c o u r s e  of  d e v e l o p m e n t  of  r a d i a t i o n  s i c k n e s s  (F ig .  1). At the 
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F ig .  1. D y n a m i c s  of c h a n g e s  in n u m b e r  of 
e n t e r o c h r o m a f f i n  c e l l s  in  i r r a d i a t e d  r a t s  and 
guinea p i g s .  

h e i g h t  of  the  d i s e a s e ,  s i g n s  of  i n c r e a s i n g  m o r t a l i t y  w e r e  
o b s e r v e d  among  the e n t e r o c h r o m a f f i n  c e l l s .  N o r m a l l y ,  
l a r g e  c e l l s  wi th  v e r y  abundan t  g r a n u l e s  p r e d o m i n a t e  in 
the  m u c o u s  m e m b r a n e  ( f rom 450 to 600 c e l l s  p e r  s ec t ion ) .  
On the 3 r d  day  a f t e r  i r r a d i a t i o n ,  c e l l s  wi th  pycno t i c  nu-  
c l e i ,  with g r a n u l e s  caked  t o g e t h e r ,  and with  a v a r y i n g  d e -  
g r e e  of d e g r a n u l a t i o n  a p p e a r e d  in  the  s e c t i o n s .  On the 7th 
day ,  m o s t  c e l l s  r e m a i n i n g  in the  c r y p t s  w e r e  in  a s t a g e  of 
d e s t r u c t i o n  (260•176 P < 0.01).  

In r a t s  u n d e r  n o r m a l  cond i t ions  the  n u m b e r  of e n t e r o -  
c h r o m a f f i n  c e l l s  is  much s m a l l e r  than  in gu inea  p igs  
(80• c e l l s  p e r  sec t ion)  and t h e i r  g r a n u l e s  a r e  s m a l l e r  
and not  so abundant .  A f t e r  i r r a d i a t i o n  of r a t s  in a m i n i m a l  
a b s o l u t e l y  l e t h a l  d o s e ,  in c o n t r a s t  to gu inea  p i g s ,  the  n u m -  
b e r  of e n t e r o c h r o m a f f i n  c e l l s  was  i n c r e a s e d  a t  the  he igh t  
of  r a d i a t i o n  s i c k n e s s  (7th day) .  The n u m b e r  of c e l l s  was  
3 - 4  t i m e s  g r e a t e r  ( F i g .  1) than  in the  c o n t r o l  (257• 
P < 0.001).  At  t h i s  t i m e ,  c e l l s  of  l a r g e  s i z e  wi th  m o r e  

( P r e s e n t e d  b y  A c a d e m i c i a n  of the  A c a d e m y  of M e d i c a l  S c i e n c e s  of the  USSR P.  D. Gor izon tov . )  
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Fig. 2. "Giant" enterochromaff in  cells (1 and 3) found in rats  
on 7th day after  irradiat ion;  enterochromaff in  cell of control 
ra t  (2). 

intensive and coarse  granulation and also cells with vacuoles in their  cy toplasm appeared in the mucous 
membrane .  Very large,  highly granulated cells of curious shape were  found in some prepara t ions .  These 
were  two or three t imes la rger  than the ord inary  cells and were  of the giant-cel l  type (Fig. 2). 

Since mitoses  have not hi ther to  been found in enterochromaff in  cel ls ,  and amitoses  only in isolated 
cases ,  the increase  in number of cells on the 7th day discovered in these experiments was probably due to 
t ransformat ion ,  i .e. ,  to matura t ion of preenterochromaff in  cells.  Fur ther  study of this problem is required.  

Near  the t ime of death of the animals (9th-I0th day) the number  of enterochromaff in  cells showed a 
dec rease  (90• 

The cha rac t e r  of the response of enterochromaff in  cells to i r radia t ion thus depends on the species of 
animal.  It is interest ing to note that enterochromaff in  cells of guinea pigs and rats  react  differently to 
var ious  pharmacologica l  agents also [5, 6]. F rom data in the l i te ra ture  on the importance of serotonin in 
the regulat ion of the hemosta t ic  sys tem of the body [2, 4] it is possible that the lower intensity of the hem-  
orrhagic  syndrome in rats  with radiat ion sickness than in guinea pigs is due to differences in the response 
of the serotordn sys t em in the animals of this species to i r radiat ion,  as the present  investigation demon- 
s t ra ted .  
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