RESPONSE OF ANIMALS TO THROMBIN AFTER PROLONGED
EXPOSURE TO ACOUSTIC STIMULATION
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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 rats! 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
mortality among the experimental animals to 72.5% (control 40.9%).

* * *

Preliminary 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 IIT 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 after intravenous injection of thrombin. The mortality rate among animals
following injection of thrombin into the blood stream 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].

EXPERIMENTAL METHOD

Experiments were carried 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 remétim'ng animals received an injection of
thrombin (0.4 ml, activity 7 sec) into the jugular vein, and 30 min 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 Perlick [5] were used to determine these indices,
with some modifications affecting the volumes of material 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.

EXPERIMENTAL RESULTS

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 first 2-3 min). Acoustic stimulation caused 2
slight incréase 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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thrombins III and IV decreased. The other indices were
practically identical for the animals of the two groups.
Hence, besides evidence of hypocoagulation (an increase
in antithrombin activity, the heparin level, and the recal-
cification time), other changes occurred in the opposite
direction: activation of thromboplastin and a decrease in
activity of antithrombins TII and IV.
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