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Prolonged action of an acoustic stimulus (intensity 94-96 dB, frequency 2 Hz, 5 h daily) slightly de- 
creases  the total coagulating activity of ra t s '  blood, but weakens the intensity of the protective reaction 
developing after injection of thrombin into the blood stream, and this is accompanied by an increase in the 
mortal i ty among the experimental animals to 72.5% (control 40.9%). 

Pre l iminary  investigations showed that during acoustic stimulation of animals (albino rats) periodic 
changes are observed in the blood clotting system, marked by periodic (on the 30th and 90th days) elevation 
of the antithrombin activity and heparin level. These changes, an indication of a tendency toward hypocoa- 
gulation, are accompanied by changes in the opposite direction: activation of thromboplastin formation, and 
a lowering of the activity of antithrombins ]]I and IV. These results suggested that during acoustic stimula- 
tion activation of coagulating agents takes place together with activation of the anticlotting system. 

In order  to determine which of these changes is the stronger,  i.e., whether in animals subjected to 
prolonged acoustic stimulation there is a tendency toward hypo- or hypercoagulation, it was decided to study 
the survival rate of animals af ter  intravenous injection of thrombin. The mortal i ty rate among animals 
following injection of thrombin into the blood s t ream is known to depend on the state of the physiological 
anticlotting system [2-4], the level of activity of which can also be judged from the intensity of the humoral 
response developing after injection of thrombin [1]. 

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

Experiments were carr ied out on albino rats (initial weight from 80-120 g) kept on a standard diet 
based on the formula of the Institute of Nutrition, Academy of Medical Sciences of the USSR. The animals 
(41) of the control group were not exposed to stimulation of any kind. The experimental animals (60) were 
subjected to acoustic stimulation (94-96 dB, 2 Hz) for 5 h daily for  130 days. On the 130th day, blood samples 
were taken from 10 control and 11 experimental animals. The remaining animals received an injection of 
thrombin (0.4 ml, activity 7 sec) into the jugular vein, and 30 rain later  blood samples were taken from the 
surviving animals (10 control and 10 experimental). The clotting time of recalcified plasma, the plasma 
heparin tolerance, the prothrombin time, prothrombin consumption, antithrombin activity, the levels of 
heparin, antithrombins ]II and IV, and fibrinogen, and the fibrinolytic and fibrinogenolytic activity of the 
blood samples were determined. The methods described by Perl ick [5] were used to determine these indices, 
with some modifications affecting the volumes of mater ia l  studied. Besides biochemical tests,  the survival 
rate of the animals after  injection of thrombin and the interval between the time of injection of thrombin and 
death of the animals were also taken into consideration. 

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

A study of the survival rate of animals after  injection of thrombin showed that of the 22 rats in the con- 
trol group 9 (40.9%) died, and of the 40 rats  subjected to acoustic stimulation, 29 (72.5%) died (P= 0.01). 

The time elapsing from injection of thrombin to death of the animal was the same in the animals of the 
control and experimental groups (the animals died during the f i rs t  2-3 min). Acoustic stimulation caused a 
slight increase in the recalcification time, together with an increase in total antithrombin activity and the 
heparin level (Table 1). Meanwhile the prothrombin consumption was increased and the activity of anti- 
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th rombins  III and IV d e c r e a s e d .  The o ther  indices  were  
p r a c t i c a l l y  ident ica l  fo r  the an imals  of the two groups .  
Hence, bes ides  evidence of hypocoagula t ion  (an i n c r e a s e  
in an t i th rombin  act ivi ty ,  the hepa r in  level ,  and the r e c a l -  
cff icat ion t ime) ,  o ther  changes o c c u r r e d  in the opposi te  
d i r ec t ion :  ac t iva t ion  of th romboplas t in  and a d e c r e a s e  in 
ac t iv i ty  of an t i th rombins  I l l  and IV. 

Af te r  in ject ion of th rombin  the r e c a l c i f i c a t i on  t ime 
in the an imals  of the control  group was inc reased ,  while 
that  of the e x p e r i m e n t a l  an imals  was unchanged.  The 
p ro th rombin  t ime  i n c r e a s e d  in the an imals  of both groups ,  
but  in the cont ro ls  the i n c r e a s e  in t ime  was 30% compared  
with 20% of the in i t ia l  l eve l  in the e xpe r i m e n t a l  an ima l s .  
The f ibr inogen  leve l  fe l l  in the con t ro l  an ima l s  and r e -  
ma ined  unchanged in the e xpe r i m e n t a l  group.  F i b r i no ly t i c  
ac t iv i ty  was i n c r e a s e d  to a g r e a t e r  deg ree  in the cont ro l  
than the e x p e r i m e n t a l  an imals ,  while f ib r inogenoly t ic  a c -  
t iv i ty  was as  a whole unchanged in the e x p e r i m e n t a l  an i -  
m a l s .  The an t i th rombin  ac t iv i ty  of the control  an ima l s  was 
a l m o s t  doubled, whereas  in the e x p e r i m e n t a l  an ima l s  i ts 
i n c r e a s e  was h a r d l y  pe r c e p t i b l e .  The hepa r in  l eve l  in the 
control  an imals  was i n c r e a s e d  by a l m o s t  4 t imes ,  while in 
the e x p e r i m e n t a l  an ima l s  i t  was unchanged.  The leve l  of 
an t i th rombins  Was i n c r e a s e d  a lmos t  equal ly  in the an imals  
of the two groups .  Bes ides  an i n c r e a s e  in ant icoagulant  
ac t iv i ty ,  the p ro th rombin  consumption a lso  was i n c r e a s e d  
in the an ima l s  of the control  group.  

Hence, in an ima l s  exposed to acous t ic  s t imula t ion  the 
in tens i ty  of the p ro t ec t ive  ant icoagulant  r e s p o n s e  to i n j e c -  
t ion of th rombin  is l e s s  m a r k e d  than in cont ro l  r a t s .  This 
evident ly  expla ins  the h igher  m o r t a l i t y  among the e x p e r i -  
men ta l  an ima l s  a f t e r  r e ce iv ing  in jec t ions  of th rombin  into 
the blood s t r e a m .  P ro longed  acous t ic  s t imula t ion ,  a l -  
though leading  to a s l ight  d e c r e a s e  in the total  clot t ing 
power  of the blood ( increase  in r e c a l c i f i c a t i o n  t ime ,  h e -  
p a r i n  level ,  and an t i th rombin  act ivi ty) ,  is  a l so  a f ac to r  d e -  
p r e s s i n g  the ac t iv i ty  of the s y s t e m  r e s p o n s i b l e  fo r  the 
p r o t e c t i ve  r eac t i on  to the appea rance  of an exces s  of 
t h rombop la s t i c  subs tances  in the blood s t r e a m .  

1o 

2. 

3. 

4. 

5. 

LITERATURE CITED 

A. Sh. Byshevskii, Byull. l~ksperim. Biol. i Med., 
No. 2, 34 (1966). 
B. A. Kudryashov and N. D. Ulitina, Dokl. Akad. 
Nauk SSSR, 120 , No. 3, 677 (1958}. 
V. E. Pastorova, B. I. Roskin, and B. A. Kudryashov, 
Byull. ]~ksperim. Biol. i Med., No. Ii, 23 (1961). 
V. E. Pastorova and B. A. Kudryashov, Byull. ]~ks 
]~ksperim. Biol. i IVied., No. 9, 39 (1962). 
E. Perlick, Anticoagulants [Russian translation], 
Leningrad (1965). 

476 


