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In t ravenous  injection of fac tor  XIH, unlike other p l a s m a  components ,  at the height of acute 
radiat ion s ickness  in r a t s  i n c r e a s e s  the serotonin concentra t ion in the blood and duodenum. 

The bleeding tendency in radia t ion s ickness  is l a rge ly  due to a dec r ea se  in the act ivi ty  of fac tor  XIII 
in the blood [1, 2], so that the functions of the pla te le ts  (adhes iveness  and aggregation) and the r e s i s t a n c e  of 
the ve s se l  walls  a re  dis turbed [3]. In t ravenous  injection of factor  XHI into ra ts ,  guinea pigs,  and rabb i t s  at 
the height of acute radia t ion s ickness  r e s t o r e s  the platelet  functions to normal ,  i n c r e a s e s  va scu l a r  r e s i s t -  
ance,  and r educes  the bleeding tendency [4, 7, 10]. A dec r ea se  in the act ivi ty of factor  XIII is a lso c h a r a c t e r -  
is t ic  of d ia theses  induced by fac to r s  other  than radia t ion [5, 20], in which the blood and t i s sue  serotonin 
level  is low [14, 19, 21, 23]. Grea t  impor tance  in the pathogenesis  of the h e m o r r h a g i c  syndrome  in radia t ion  
s ickness ,  in wh ich the  abil i ty of the pla te le ts  to adsorb  and synthes ize  serotonin  is d is turbed [13], is 
a t tached to the fall in the serotonin level [11, 12, 15]. 

Reduction of the bleeding tendency as a r e su l t  of t rans fus ions  of factor  XIII in i r r ad ia ted  an imals  
r ende r s  the study of the blood and t i s sue  serotonin concentra t ions  under these  conditions a m a t t e r  of u r -  
gency, and the investigation desc r ibed  below was c a r r i e d  out for this purpose.  

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

Exper imen t s  were  c a r r i e d  out on 62 Wis ta r  r a t s  of both sexes  weighing 200-300 g. The animals  were  
i r r ad i a t ed  with Co ~~ T - r a y s  in a dose of 600 R (dose r a t e  50 R / s e c ) .  At the height of  radia t ion s ickness  16 
an imals  were  given an intravenous injection of fac tor  XIII, 18 an imals  r ece ived  p repa ra t ions  of  f ibr inogen 
containing t r a c e s  of factor  XIII, and 16 an imals  r ece ived  p repa ra t ions  of a mix tu re  of low-molecu la r -we igh t  
f rac t ions  not containing f ibrinogen or fac tor  XHI, in a dose of 40 mg  p ro te in /kg  body weight, made  up in a 
vo lume of 3.8 m l / k g  body weight. Control an imals  (12 i r r ad ia ted  ra ts )  r e ce ived  injections of the c o r r e s p o n d -  
ing vo lumes  of  physiological  saline (pH 7.2). 

The p repa ra t ions  were  obtained f rom the p l a sma  of heal thy Wis ta r  r a t s  by ge l - f i l t ra t ion  through 
Sephadex G-200 (par t ic le  s ize  40-120 mesh) ,  followed by r e m o v a l  of sa l t  and lyophilization. The concen t r a -  
tion of serotonin in the p repa ra t ions  did not exceed 0.1 ~ g / m l .  Addition of 0.05 ml  of the fac tor  XIII p r e p -  
a ra t ion  to 1 ml  p l a t e l e t - f r ee  p l a s m a  obtained f rom an animal  at the height of acute radia t ion s ickness  
r e s t o r e d  the act ivi ty of  factor  XIH to the level in healthy animals .  

The vascu l a r  r e s i s t a n c e  [8], bleeding t ime  [18], volume of the blood loss  ( f rom the hemoglobin con-  
cent ra t ion  in the outflowing blood), and the concentrat ion of serotonin  in the blood and duodenum [22] were  
de te rmined  60 rain af ter  the t ransfus ions .  The numer ica l  r e su l t s  were  analyzed by s ta t i s t ica l  methods  [9]. 
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TABLE 1. Serotonin Level (M• in Blood and Duodenum of Rats 
at the Height of Acute Radiation Sickness 60 rain after Intravenous 
Injection of P l a sma  Components of Healthy Animals 

Blood (in gg/ml) 
Duodenum (in 
~g/g) 

Before 
injection 

0,10• 

4.45• 0,26 

After injection of plasma components 

factor XlII fibrinogen Iwithout ffb-I h siolo i rinogen and Paisa "~n~- 
factor XIIi li 0251004j019 oo 1010 003j011003 

5.801_+0,19 4.62• 4.12• 4.64• 

i P <  o,o5 

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

All the i r radia ted  animals developed modera te ly  severe  acute radiation sickness,  on the 8th day of the 
disease the platelet count in the blood was reduced to 216,000 • 17,000 per mm 3 (compared with 700,000 
• 26,000 per mm 3 before irradiation),  the blood serotonin level was reduced by two-thirds,  the serotonin con-  
centrat ion in the duodenum was reduced f rom 5.14 • 0.47 to 4.45 • 0.26/~g/g, the vascular  res i s tance  was 
lowered, and the bleeding time and volume of the blood loss were increased.  

Injection of factor  XIII increased  the vascular  r es i s t ance  f rom degree IV to I and res to red  the normal 
bleeding time and volume of the blood loss. Transfusions of other p lasma components had no hemostat ic  
effect. 

The resul ts  in Table 1 show that injection of factor  XIII at the height of acute radiation sickness caused 
an increase  in the serotonin concentrat ion in the blood and duodenum. Transfusions of other plasma c o m -  
ponents and of physiological saline had no effect. 

Elevation of the serotonin level after  t ransfusions of factor  XIII in i r radiated animals undoubtedly 
contr ibutes  toward the decrease  in bleeding tendency [17]. It can also be assumed that serotonin pa r t i c i -  
pates in the reduction of the bleeding tendency in patients t rea ted  with preparat ions  containing factor XIII 
for a deficiency of this procoagulant  [16]. The concentrat ions of serotonin and factor XIII a re  not mutually 
dependent in acute radiat ion sickness,  for intravenous injection of serotonin at thehe igh t  of the disease has 
no effect on the activity of factor  XIII or  on the quality of the fibrin clot [6]. Injection of factor  XIII in acute 
radiat ion sickness probably increases  the ability of the platelets to adsorb serotonin. However, this 
hypothesis requi res  fur ther  verif ication,  since factor  XIII also changes the serotonin concentrat ion in the 
t i ssues  of i r radiated animals.  
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