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In the ea r ly  period af te r  i r radia t ion the viscosi ty  of the blood is increased,  blood coagulation is activated, 
and blood clots and thrombi  are  formed in the vesse ls  of the m i t t . c i r c u l a t i o n .  The change in the rheologic 
proper t ies  of the blood is of g rea t  importance to the mechanism of postradiat ion disturbance of the hemody-  
namics and the development of hypoxia of organs and t issues  [1-3, 5, 7]. 

Adhesion of platelets  to the blood vessel  wall and the i r  subsequent aggregation are  key react ions  in the 
p rocesses  of in t ravascular  blood clotting and thrombtts formation.  The rate  and intensity of these reac t ions  
la rge ly  depend on the regulat ing influence of prostaglandtns,  among which an important  ro le  is played by 
prostagIandin I i (PG 12, prostacyel in) .  This substance is synthesized by endotheIial cel is  and it is the most  
active physiological inhibitor of platelet aggregation [6, 9]. 

The action of T - r ays  and neutrons on platelet  aggregation and on the antiaggregation (prostacyclin) ac-  
t ivity of  the blood Vessel wall was studied in the present  investigation. 

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 male  CBA mice  weighing 18-20 g, Wistar  r a t s ,  and guinea pigs. The 
m i c e  were  exposed to 6~ T - r ays  in doses of 3, 7, 10, and 100 g ram-roen tgens  (Gy) (dose rate  0.16-0.17 
Gy / sec )  and also with fast  neutrons with an energy of 0.85 MeV in doses of 1.5, 3.7, and 10 Gy (dose ra te  0.7 
Gy/min) .  The animals were decapitated 1-6 h af ter  i r radia t ion  and the f emora  were removed,  cut into f r ag -  
ments  2-3 mm long, and fixed by Reynolds '  method.  The ma te r i a l  was embedded in an Epon mix tu re .  Ul t ra-  
thin sect ions were  studied in the JE M-5g and 100C e lec t ron  mic roscopes .  Because  of the method used to fix 
the bone m a r r o w  together  with the femur ,  which was removed only at the t ime of t r imming  the blocks, it was 
possible to p r e s e r v e  the eytoarehi tec tonics  of the hematopoietic t issue and the in t ravascular  distr ibution of 
platelets  in the ru le r . c i r cu la t ion .  

Rats mad guinea pigs were  i r rad ia ted  with ~~ T - r ay s  in doses of 8 and 4.5 Gy respec t ive ly  (LD 80/30 
and LD 90/30, dose ra te  0.84 Gy/min) .  P ros tacyc l in  act ivi ty was de termined  in the wall of the abdominal 
aor ta  [4, 8]. Healthy animals ,  anesthet ized with pent .barb i ta l  sodium were  used as blood donors .  

EXPERIMENTAL R E S U L T S  

The e l ec t ron-mic roscop ic  investigations showed that during the f i r s t  few hours a f te r  i r radia t ion of mice  
with T - r a ys  and neutrons,  over  the whole range of doses indicated above vasodilatat ion took place in the capri-  
l a ry  network of the bone mar row.  Pla te le ts  lumped together  into aggregates  of 4-5 to 20 cel ls  o r  m o r e  ac-  
cumulated in the sinuses (Fig. 1A, B). With an increase  in the dose of i r radiat ion,  especia l ly  in the case  of 
fas t  neutrons,  the number of aggregates  and the number  of platelets forming them increased .  F ibr in  threads  
also were  found in the blood vesse l s .  These  threads  could be e i ther  d i rec t ly  connected with the aggregates  
of platelets  o r  at a distance f rom them. Besides  these format ions  composed of platelets  and fibrin, s tas is  
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Fig. 1. Aggregation of platelets and fibrin formation in blood 
vessels of bone marrow of mice 3 h after whole-body T- ray  and 
neutron irradiation. A) ~-Ray irradiation in a dose of 7 Gy; B) 
neutron irradiation in a dose of 3 Gy. EBS) Endothellum of blood 
sinus; LBS) lumen of blood sinus; AP) aggregated platelets; FT) 
fibrin threads; E) erythroeytes;  L) leukocytes. Here and in Fig. 
2, magnification 2200 • 

of erythroeytes and "agglutination" of grannlocytes were observed in the microvessels  of the bone marrow 
of the irradiated animals. A s a rule these agglutinated granulocytes were in close contact with the aggregated 
platelets and fibrin threads (Fig. 1B). Platelet  aggregates were found not only in capillary sinuses, but also 
in the arter ioles of the bone marrow. In the lat ter  case, spreading of the platelets over the surface of the 
endothelial cells was observed, with the formation of a basal layer on which the platelet aggregates, sometimes 
completely filling the lumen of the vessel,  was formed {Fig. 2). 

Experiments on rats and mice showed that T-ray irradiation causes marked inhibition of prostaeyelin 
activity of the blood vessel wall. As Fig. 3 shows, 1-6 h after irradiation the wall of the abdominal aorta 
had almost completely lost its ability to inhibit platelet aggregation. A considerable decline in prostacyelin 
activity also was observed 1 day after treatment with ionizing radiation. Later (after 3-5 days) a tendency 
was observed for this index to rise, but at the height of the disease (7th day) the prostacyclin activity fell 
again. On the 10th day ol radiation sickness the vessel wall in the rats and guinea pigs not only did not inhibit 
platelet aggregation but, on the contrary, stimulated it. 

The investigations thus showed that the action of ionizing radiation leads to intravascular aggregation 
of platelets in the microcirculation and to increased position of platelets onthe endothelium. This may be 
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Fig. 2. Aggregation of platelets in lumen of arterioles of mouse bone mar- 
row 3 h after whole-body T-ray irradiation in a dose of I00 Gy. EC) Endo- 
thel[al cells; FP) platelet fixed to surface of endothelial cell; P) plafelets 
in lumen of vessel. 

Fig. 3. Antiaggregation activity of blood vessel walls of rats (I) and 
guinea pigs (2) at different times after T-ray irradiation in doses of 8 and 
4.5 Gy respectively. A) Aggregation of platelets suspended in plasma; B) 
effect of blood vessel walls of healthy animals on platelet aggregation; 
C -I) effect of blood vessel wall of animals I h (C), 6 h (D), I day (E), 3 days 
(F), 5 days (G) 7 days (H), and I0 days (I) after irradiation on platelet ag- 
gregation~ Ordinate, platelet aggregation (in %). 

due to a fall in prostacyclin activity, which plays an important role in the maintenance of the unaggregated 
state of the platelets and nonthrombogenicity of the intima of the vessels, in the vascular wall. 
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