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Exper iments  on 35 chinchilla rabbits i r radia ted in a dose of 600 R(Co 6~ 7 rays ,  dose rate  
140 R/min)  showed that at the height of acute radiat ion s ickness  the ability of the platelets 
to absorb serotonin  is reduced. The disturbance of this platelet function is considered to be 
a possible cause of the blood serotoninopenia in acute radiation sickness.  

A disturbance of the ability of the platelets to absorb serotonin is considered to play an important  
role  in the pathogenesis of the decrease  in the blood serotonin concentrat ion in acute radiation sickness [1, 
2]. However, no special  investigations have been ca r r i ed  out to confi rm this hypothesis. 

The ability of the platelets to absorb serotonin at the various stages of acute radiation sickness was 
studied. 

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

Experiments  were ca r r i ed  out on 35 chinchilla rabbits of both sexes weighing 2.0-2.9 kg. Whole-body 
i r radia t ion with Co 6~ ~, rays  was given to the animals as a single dose of 600 R {dose rate  140 R/min).  A 
single blood sample (25-3 0 ml) was taken f rom the hear t  through a s i l icone- t rea ted  needle f rom the healthy 
animals and at var ious t imes af ter  i r radia t ion (1, 4, 7, 10, 15, and 21 days). 

P la te le t -enr iched  p lasma was obtained by spinning the blood at 90 g for 10 rain. Next, 1 ml platelet-  
enriched plasma was t rea ted  with 20-g serotonin (sample 1); the control  consisted of p lasma without added 
serotonin  (sample 2). Two paral le l  samples were prepared  f rom each rabbit.  The platelet count in the 
p lasma was determined in a Goryaev ' s  chamber  by the method of Brecher  et al. [3]. The samples were in- 
cubated at 37~ for 90 min. After incubation the p lasma was centrifuged at 700 g for  10 rain to obtain a r e -  
sidue consist ing of platelets.  The serotonin concentrat ion was determined in the platelets f rom both sam-  
ples of each rabbit  by the spec t rof luoromet r ic  method of Weissbach [5]. Platelets  f rom the same samples  
of the same rabbit  were studied by e lec t ron microscopy.  For  this purpose the platelets were fixed in 
Karnovsky ' s  solution, then dehydrated in alcohols of increas ing concentrat ion and embedded in Araltide. 
Sections were cut to a thickness of 200-500 A on the LKB-4800A ul tratome,  stained with lead ci trate by 
Reynold 's  method, and examined in the JEM-5y electron microscope.  The number of 5-HT-organel les  
(granules containing serotonin [4]) in 100 sections of platelets f rom each sample was counted on the nega- 
tives.  

The degree of sorpt ion of serotonin by the platelets of each rabbit  was determined f rom the difference: 
1) in the serotonin concentrat ion per  109 platelets f rom samples 1 and 2; 2) in the content of 5 -HT-organe l -  
les per  100 sections of platelets f rom the same samples.  

Labora to ry  of Experimental  Hematology, Division of Radiation Pathophysiology, and Group of Elec-  
t ronmicroscopy ,  Research  Institute of Medical Radiology, Academy of Medical Sciences of the USSR, 
Obninsk. (Presented by Academician of the Academy of Medical Sciences of the USSR G. A. Zedgenidze.) 
T rans l a t ed  f rom Byulleten' ]~ksperimental 'noi Biologii i Meditsiny, Vol. 73, No. 5, pp. 58-60, May, 1972. 
Original ar t ic le  submitted May 24, 1971. 

�9 1972 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. AU rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

541 



TABLE 1. Serotonin-BindingActivi ty of Platelets  of Rabbits with 
Acute Radiation Sickness (spect rof luorometr ic  investigation) 

~No. of 
Group of animals ani- A B C 

mals 

6 4,08--0.71 5,83~0,79 1,75~0,21 Control (healthy) ......... 
Irradiated, investigated at different 

times: . . . . . . . . . . . . . .  
After 1 day . . . .  : . . . . .  

" 4 da~s . . . . . . . . . .  

" I 0  " . . . . . . . . . . . .  
" 1 5  " . . . . . . . . . . . .  
" 21 " 

3,85-----0,56 
2,96--~0,471 
2,10-----0,221 
2,04• 
4,32-+-0,87 
3,70-+-0,56 

5,73~ 1,65 
4,60~0,391 
3,06-----0,591 
3,04-----0,241 
5,22-----1,34 
5,47-----0,83 

1 , 8 8 + 0 , 5 1  
1,64~0,36 
0,92~0,281 
1 , 0 0 + ' 0 , 2 3 1  

1,90+0,22 
1,70~0,24 

Note. Here and in Table 2: A) serotonin concentrat ion in platelets 
f rom p lasma without added serotonin,  B) serotonin concentrat ion in 
platelets f rom p lasma with added serotonin,  C) difference in s e r o -  
tonin concentrat ions in samples 2 and 1. 

1 p < 0.05 compared  with initial value. 

TABLE 2. Serotonin-binding Activity of 
Platelets  f rom Rabbits with Acute Ra-  
diation Sickness (results of e l e c t ron -m i -  
c roscopic  investigation) 

Group of animals ] 

Control (healthy)[ 

I 

Irradiated, inves- 
tigated at dif- 
ferent times: 

After ! day 
: 
" 1 5  " 

6 1464-7 

6 141-----5 
132~41 
109_+.41 
141~3 

187~7 

185~6 
169-+5 
1 3 0  -+- 5 I 

186-----7 

C 

41"-1-7 

43-----3 
36• 5 
21.-+-21 
42+'3 

1p < 0.05 compared  with initial value. 

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

The serotonin concentrat ion in platelets taken f rom the 
sample f rom the unirradiated animals without added serotonin 
was 4 .08"  0.71 #g/109 platelets.  On the fourth day after  i r -  
radiat ion the content of this compound in the platelets was s ig-  
nificantly reduced,  while at the height of the disease (seventh 
and tenth) it was reduced by 45-50%. On the 15th and 21st 
days the serotonin level in the platetets was indistinguishable 
f rom its initial value (Table 1). 

If serotonin was added to the incubation medium the 
level of this compound in the platelets of the heal thy animals 
rose  to 5.83 * 0.79 pg/109 platelets.  The serotonin concen- 
t rat ion in the platelets after its addition to the incubation me-  
dium also was increased  in the i r radia ted  animals,  but by a 
l e s se r  degree t h a n i n  the healthy, and this is par t icular ly  ob- 
vious if the difference between the serotonin content in the 
platelets taken f rom samples 1 and 2 is compared (Table 1). 
Disturbance of the sorpt ion proper t ies  of the platelets was 

par t icu la r ly  severe  on the 7th and 10th days af ter  irradiat ion.  On the 15th and 21st days the ability of the 
platelets to absorb serotonin was res tored .  These observat ions indicated a decrease  in the serotonin-bind-  
ing activity of the platelets at the height of acute radiat ion sickness.  

On e l ec t ron -mic roscop ic  investigation of the platelets a decrease  in the number of 5-HT-organel les  
was found. This indicates a dis turbance of their  ability to absorb serotonin at the height of acute radiation 
s ickness  (Table 2). 

The spec t rof luoromet r ic  and e l ec t ron -mic roscop ic  investigations thus showed that at the height of 
acute radiat ion s ickness  the serotonin-binding activity of the blood platelets is reduced. This is evidently 
a cause of the dec rease  in the serotonin concentrat ion in the platelets observed by Chernov and Raushenbakh 
[1] and also in the present  investigation. 
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