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Rats  we re  i r rad ia ted  with super le tha l  doses  of Co 6~ y r a y s  (900 and 1000 R) and then were  
given in t raper i tonea l  injections of antiphlogist ic (butadione 5 mg/kg,  p a r a c e t a m o l  15 m ~ k g ,  
rheopyr ine  3 mg/kg) and ant iproteolyt ic  ( t rasylo l  7.5 c.  i. u J k g  combined with ~-aminocap-  
roic  acid 200 mg/kg) p r epa ra t i ons .  The state s of the ves se l  wal ls  of the smal l  and la rge  in- 
tes t ine  of the r a t s  were  a s s e s s e d  72 h a f te r  i r rad ia t ion  by the migra t ion  of Evans '  blue dye 
into the t i s sues  of the intest ine.  Butadione proved to be the mos t  effect ive drug and consid-  
e rab ly  reduced the quantity of dye in the t i s sue .  It inc reased  the surv iva l  t ime of the i r r a -  
diated animals ,  f romwhich  it can be concluded that vascu la r  d i s o r d e r s  play an impor tan t  role  
in the pathogenesis  of the intest inal  f o r m  of radia t ion  s ickness .  

After  exposure  to radiat ion,  s t a s i s  of blood develops in the intest inal  mucous m e m b r a n e  [6, 7], ex-  
tens ive  h e m o r r h a g e s  and loci  of nec ro s i s  in the cap i l l a ry  wal ls  appear  [4, 5, 9], and the lumen of the a r -  
t e r i o l e s  of the submucosa  becom es  constricte~l and b e c o m e s  occluded [9] by edema  and by local  cons t r i c -  
t ion bands [2]. 

At tempts  we re  made to ove rcom e  the vascu la r  d i s o r d e r s  in i r rad ia ted  an imals  with the aid of 
t r a sy lo l  [1] in conjunction with e - aminocap ro i c  acid and also with a s e r i e s  of antiphlogistic drugs (butadi- 
one, rheopyr ine ,  pa race tamol ) ,  in the mechan i sm of whose action an impor tant  role  is played by the i r  
v a s o c o n s t r i c t o r  p r o p e r t i e s  and the i r  abili ty to inc rease  the r e s i s t a n c e  of blood ves se l  walls  [3, 8, 13]. 

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

Expe r imen t s  w e r e  c a r r i e d  out on 250 Wis ta r  r a t s  of both sexes  weighing 150-180 g. An intestinal  
f o r m  of acute radia t ion s ickness  was  induced by whole-body ~/-ray i r rad ia t ion  on a' " G a m m a - C e l l "  appa ra -  
tus  in doses  of 900 and 1000 R, in a dose ra te  of 34 R/see .  

Injury to the blood v e s s e l s  of the smal l  and la rge  intest ine was  a s s e s s e d  by the quantity of Evans '  
blue dye contained in the t i s sues  of the intest ine a f te r  in t ravenous injection (20 mg/kg) ; the dye was es t i -  
mated  co lo r ime t r i c a l l y  3 days a f te r  i r rad ia t ion .  This t ime  c o r r e s p o n d s  to the s e v e r e s t  cl inical  man i fes -  
ta t ions  of the intest inal  f o rm of radia t ion s ickness .  Trasy lo l  (7500 c. i. u J k g  body weight six t imes  a day), 
e - aminocap ro i c  acid (200 mg/kg four  t imes  a day) butadione (5 mg/kg four t imes  a day), p a r a e e t a m o l  
(15 mg /kg  four  t i m e s  a day), and rheopyr ine  (3 mg/kg twice a day) we re  injected in t raper i tonea l ly  daily 
for  3 days a f t e r  i r rad ia t ion  
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Change in concent ra t ion  of 
Evans '  blue dye in t i s sues  of smal l  
intest ine of r a t s  72 h af ter  i r r ad i -  
ation in doses  of 900 and 1000 R:  
1) intact animals ;  2) i r rad ia ted ;  
3) i r rad ia ted ,  then r e c e i v i n g t r a -  
sylol  with e - aminocap ro i c  acid; 4) 
the same ,  but r ece iv ing  butadione; 
5) the s ame ,  but rece iv ing  p a r a c e -  
tamol ;  6) the same ,  but r ece iv ing  
rheopyr ine .  
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Fig. 2. Change in concentra t ion  of 
Evans '  blue dye in t i s s ue s  of l a rge  
intest ine of r a t s  72 h a f te r  i r r a d i -  
ation in doses  of 900 and 1000 R. 
Legend as in Fig. 1. 

At the end of the exper iment ,  under superf ic ia l  anes thes ia ,  
the r e t r o - o r b i t a l  sinus of the r a t s  was punctured to obtain blood for 
de te rmin ing  the cel l  counts .  

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

In the i r rad ia ted ,  un t rea ted  r a t s  the cell  counts in the p e -  
r i phe ra l  blood fel l  sharp ly .  Marked d i a r rhea  developed a f te r  2.5-3 
days .  After  i r rad ia t ion  in a dose of 900 R the re  was a ma rked  in- 
c r e a s e  in the concentra t ion  of dye in the t i s sues  of the smal l  
(0.25~-0.026 compared  with 0.07~-0.0025 mg/g in the control) and 
l a rge  (0.28-.~0.029 compared  with 0.007~-0.028 mg/g in the control) 
intest ine.  

In r a t s  t r ea t ed  with ant iproteolyt ic  drugs (Fig. 1) the quantity 
of Evans '  blue dye migra t ing  into the t i s sue  of the smal l  intestine 
was  reduced by m o r e  than half  the amount migra t ing  in the i r r ad i -  
ated control  an imals .  Of the antiphlogistic drugs  used, butadione 
had the s t ronges t  action on migra t ion  of the dye into the t i s sue  of 
the sma l l  intest ine.  P a r a c e t a m o l  reduced migra t ion  of the dye 
r a t h e r  m o r e  weakly,  and rheopyr ine  had no such action wha tever  
(P > 0.05). The drugs  used had a s im i l a r  action on the state of the 
blood ve s se l s  of the r a t s '  l a rge  intest ine.  In this case  also butadione 
w a s t h e  mos t  effect ive drug, reducing the migra t ion  of Evans '  
blue dye. 

After  i r r ad ia t ion  in a dose of 1000 R, approximate ly  the same 
quantity of dye mig ra t ed  into the t i s sue  of the smal l  and large  in tes-  
t ine as in r a t s  i r r ad ia ted  in a dose of 900 R. The drugs  had a much 
l e s s  m a r k e d  action in this case  than in an imals  i r rad ia ted  in a dose 
of 900 R. Butadione,  for  instance,  reduced migra t ion  of the dye by 
only 1.6 t imes ,  while t r a sy lo l  in conjunction with e - aminocap ro i c  
acid had no effect  wha teve r  on the vascu la r  pe rmeab i l i ty  of the 
smal l  intest ine.  

The ef fec ts  of both drugs  on the pe rmeab i l i ty  of the v e s s e l s  
of the l a rge  intest ine was  s t ronge r  (Figs .  1 and 2). 

With the s m a l l e r  dose (900 R) of i r rad ia t ion  the ve s se l s  of the 
smal l  and l a rge  intest ine were  damaged to an equal degree ,  whe reas  
af ter  i r rad ia t ion  in the l a r g e r  dose (1000 R) the ve s se l s  of the smal l  
intest ine were  m o r e  s eve re ly  damaged than those of the l a rge ,  and 
this  accounted for  d i f fe rences  in the i r  r e sponse  to the drugs .  

In specia l  s e r i e s  of expe r imen t s  butadione and t r a sy lo l  with 
a - am inocap ro i c  acid were  given to the i r rad ia ted  animals  for  3-5 
days .  In some r a t s  the mor ta l i ty  by this t ime was  88% af te r  i r r ad i -  
ation in a dose of 900 R and 100% af te r  a dose of 1000 R. 

The cl inical  p ic ture  of radia t ion s ickness  in the r a t s  rece iv ing  butadione was the s ame  as i n t h e  un- 
t r e a t ed  an imals ,  although somewhat  more  marked  mo to r  act ivi ty and l e s s  marked  d i a r rhea  were  p resen t .  
This d i f ference  becam e  pa r t i cu l a r ly  conspicuous by the 5th day a f te r  i r rad ia t ion .  Adminis t ra t ion  of buta-  
dione reduced the mor t a l i t y  among the r a t s  on the  3rd-5th  day af ter  i r rad ia t ion  in a dose of 900 R by 28%, 
and a f te r  i r r ad ia t ion  in a dose of 1000 R by 15%. Rats  r ece iv ing  butadione survived  on the average  2.5 
days longer  than the unt rea ted  r a t s .  

Adminis t ra t ion  of t r a sy lo l  with e - aminocap ro i c  acid had no apprec iable  action on the t ime of death 
of the an imals  i r rad ia ted  in doses  of 900 and 1000 R. 

These  r e su l t s  suggest  that the va s cu l a r  d i s o r d e r s  in ~he intest ine produced by i r r ad ia t ion  of r a t s  in 
super le tha l  doses  can be par t ly  r e v e r s e d  by the use  of antiphlogist ic  drugs .  It can also be postulated that  
the vascu la r  d i s o r d e r s  play an impor tan t  role  inthe pathogenesis  of the intest inal  f o r m  of radia t ion s ickness .  
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