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It ts known from the literature that experimental reflex epilepsy of rats, evoked by prolonged auditory 
stimulation, leads In some cases to the death of the animal,  fro m brain hemorrhage [2,3]. 

I t  has also been shown that previous administration of thyroid extract causes a marked rise in mortality 
of the epileptic rats, with a corresponding rise in the Incidence of brain hemorrhage, while previous prolong- 
ed treatment with methylthlouracll has the opposite effect of lowering the mortality rate [4]. 

According to L. V. Krushinsky, L. P. Pushkarskaya, and L. N. Molodkina [2] the basic Cause of brain 
hemorrhages.in nervous trauma lies in a profound disturbance of the Interaction ofst tmulatory and Inhibitory 
processes. 

It is evident that possible pathologlcal changes in capillary fragility and permeabili ty,  blood pressure, 
blood coagulation, etc. ,  may lead to the inception of hemorrhage, 

In this connection, we thought it would be of interest to examine some factors of the blood clotting sys- 
tem,  and to ascertain whether changes In their content Is related to formation of hemorrhages. 

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

W e  subjected rats to acoustic stimulation, as in our experiments [2]. The experimental animals were 
sensitive to acoustic" stimuli, I .e . ,  theyreacted to the sound of  a bell by violent motor excitation, leading in 
most cases to eplleptiform fits .  The rats were subjected to Intermittent acoustic stimulation for a period of 
15 minutes, with Intervals of 10 seconds every 10 seconds, and this was followed by a three minute break, 
after which the l)ell was rung again for 11/2 minutes (if fits appeared before the completion of the schedule, 

�9 the ringing was stopped earlier). 

The excitation developing after the pause was found to be more Intense than before the pause. In many 
eases (about 12% on the average) It terminated In the death of the animal.  Death occurred In some cases 
20-30 minutes after completing the bell-tinghlg schedule, and In others after several hours, or even 1-2 days. 
Brain hemorrhage was found at autopsy in most (90~0) of the animals In question. 

Blood Samples were taken from the Jugular vein before the experiment and In different phases of the 
pathological process. We determined the prothrombln, thrombotropln, and heparln content, by the methods 
developed In B. A. Kudryashov's laboratory (MGU) [5,6]. The present research Is part of a program being con- 
ducted In thi~ laboratory. 

We have shown [2] that a marked hypothromblnemla Is present In rats suffering from experimental re-  
flex epilepsy (with the usual i~t/2 minute dural:ton of the acoustic stimulus). The prothrombin level fell by 
22~, on the average, 15 minutes after exposure to sound, while the tllrombotropin and heparin activities did 
not vary. In view of these findings, it seemed reasonable to suppose that Intensification of the nervous trauma 
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by exposure :to prol0ngcd Intermittent tinging, caushig Latal cerebral hemorrhage In many of the a~flrnah, 
should cause a greater:10werlng of blood pr0thtombln~ possibly also of othercomponents of file blood 
clotting system. 

In the first series of experiments we examined.the pr0thrombln and thrombotr.opln contents of the blood 
of 38 rats which were subjected to prolonged acoustic stimulation. Blood was sampled before the bell started 
ringing, after 15 minutes exposure (during the 3 minute pause), after 30 minutes, 45 minutes, 4 hours, and 
24 hours. The results obtained arepresented in Table 1. 

TABLE:  1 

Changes inBlood Prothrombln and Thrombotropin of Rats Sub 
Component of blood 
clotting system 

Ptothrombin (%) 

Thrombotropln (%). 

Number of 
experl. 
animals 

38 

30 

% Mortality 

10,5 

1 0 . 0  

~efore 
'xposare 

94 .4  

93.7 

iected to Prolonged Acoustic Stimulation Means 
After iiSlAfter 30 (fte~ 45tAfter 4 After 24 
minutes ~ n u t e s  alnutes thours hours  

90.2 1".91.4 90.0 /93~ 90.'/ 

EXPERIMENTAL RESULTS 

As Is evident from.Table 1, rats displaying an eplleptiform reaction to prolonged acoustic Stimulation 
maalfested a marked hypoprothromblnemia. The prothrombfn level fell by an average of 25.5% within 15 
minutes of the commencement of the exposure. The prothrombln level had risen from the low level wlttdn 
4 h0urs, and Was back to normal .within 24 hours. 

I t  is worthy of note th-at prolongation of the duration of exposure did not lead to any further lowering 
of prothrombln content below the values found af tera lt/2 minute exposure [1]. The organism evidently pos- 
sessess some protective mechartism, wtilch prevents any further lowering of pro~rombln level by more than 
30-41yr/o. whatever the Intensity of the nervous stimulation, since this would lead to. a hemorrhagic condition 
of the animal. 

Of the 38 experimental rats 4died. Death took place within 30 minutes of commencement of expo- 
sure .tosound. At autopsy, 3 of these rats had macroscopic hemorrhages into the lateral ventricles of the 
brain. The profilrombiu level found in rats shortly before their death was not lowered more than in the sur- 
vivors (decrease of 36%,-45%, 38~/q, and 21"/o). The average fall in prothrombfn level is no greater than in 
those which survived. I t  may hence be concluded that the lowering of the prothrombtn level of the blood of 
rats subjected to proIonged acoustic stimulation is not a determining factor In the development of the Ob- 
served hemorrhages, but it may contribute to the action of othcrfactors known to be concerned in file develop- 
ment of Cerebral hemorrhage (changes in fragility and permeability of capillaries, in blood pressure~ and in 
other components of the blood clotting system). 

A study of blood thromb0tropin in 30 rats, Under conditions of experimental epilepsy caused by pro- 
longedacoustic-stimutation,showed no significant changes. An exception to this finding was provided by 
~Wo rats which .died o f  cerebral hemorrhage, and Which had low thrombotropin levels before death (33% and 
39%). We cannot, however, claim that tiffs fall in thrombotropin content contributed in any way to the develop- 
ment of hemorrhage, because Of the small number of eases, and because of the possibility of experimental 
error (blood ~r taken from moribund animals, and for this reason entered ttie syringe very slowly). The sub- 
jeer. requires further experimental investigation. 

The secorld series of  experiments was devoted to a study of blood clotting factors in hyperthyroid rats 
in conditlorLs of experimental ~plIepsy, and of rats previously treated with methvlthlouracll. 

We first examined the effect of thyroid treatment on prothrombin, thrombotropin, and heparln activities 
ofra t  btood. 

Our. experiments showed that in experimental thyrotoxfcosls-caused by prolonged administration of thy- 
roid preparation (100-1.50 mgperkg  body weight per diem for 10-12 days) the prothrombln level underwent 
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considerable Individual fluCtuatiom. Neverthelcs~most of the rats (22 out 39) showed a raised l ev e lo f  pro- 
thtombln (In some rat3 up to 150-160~o), on tile average on the 7th or 8th day of admlnlstratl0n, followed bya  
fall {In some animals down to 50~) .  We foundno changes In thrombotropln or heparln activities of thyroid- 
treated rats. 

The blood clotting mechanism In experimental thyrotoxleosls of animals has been very little studied. 
Most of the work on this subject has been done on human subjects with thyroid gland disease, It has been noted, 
for example, that In vart.ous hyperthyro!d conditions there Is a considerable retardation of clotting, amounting 
In tome cases to a hemorrhagic state, and associated with a fall in prothrombtn content [% 8, 9, 10]. It should, 
however,be borne In mind that hyperthyroid patients, particularly acute cases,usually display degenerativ e 
changes of the liver cells, as a result of which: production of the basic components of the blood clotting system 
Is Interfered with. it Is for this reasonthat a hemorrhagic dlathesls Is encountered In severe thyrotoxleosls. 

TABLE 2 

Changes In ProthrombinContcJlt and Heparin Activity of the Blood of Hyperthyroid Rats, and of Rats after Pro- 
longed Methylthlouracll Treatmefit, under Conditions of Experimental Epilepsy Caused by Prolonged Acoustic 
Stimulation 
(Mean values) 

Hyperthyroid rats 

Control 

Methylthiouracll rats 

Control 

Component of Number of 
tile blood clot- experimen- 
ring system tal animals 

Prothrombin, 16 
q, 

Heparln 16 
{seconds) 

Prothrombln. 38 
9, 

Prothrombln, 1,1 

Prothrombin, 
~ 12 

t 1 

Percentage 
mortaUty 

25.0 

25.0 

10.5 

28.6 

58.3 

Before th yrold 
administration 

91.8 

Before acous- 
tic stimula- 
lon 

83.4 

4 3 , 9 .  " 

94A 

LO0.7 

93.2 

30-40 
minutes 
after 
stimula- 
llon 

61.2 

44.3 

68.0 

73.4 

62.5 

A study of the  content Of basic components of the blood clotting system of hyperthyroid rats under condl- 
lions of experl~nental epilepsy showed that pr01onged.acoustlc stimulation caused pronounced hyp0profllrom- 
blnemla, observed 30-40 mtnutes after exposure to the stinmlus (Table 2). Blood prothrombln falls by an average 
of 22%. This fall Is, however, no greater than that found In normal "sensitive'rats (controls). 

This Is evidence that the observed changes in prothrombtn level are not determlnhig factors In raising the 
mortality of  hyperthyroid rats, due to cerebral hemorrhage following prolonged acoustic stimulation. 

The hepadn activity of the blood of hyperthyroid rats Is uriaffected by pJolonged acoustic stimulation. 

Four of the 16 experimental rats died after exposure to sound, and 3 of them were found at autopsy t ~ 
have massive hemorrhages lnt0 the lateral ventricles. Shortly before death, these rats had prothrombtn levels 
of 63, 62, 60, and 71%, whereas the surviving rats Included some with lower ievels (49, 48, 81, 51, 40~ 

A pronounced fall In prothrombtn content was observed in some rats on the 9-10th day of thyroid treat- 
merit (down to 50% tn some cases). Prolonged exposure to sound did not cause any change In their prothrombln 
content, a marked decrease of which was observed In rats whose prothrombln level was close to the normal. 
Thlsobservation also supports the view flint animals possess a protective mechanism which prevents the pro- 
thrombln level from falling by more than 30-40% on exposure to this type of nervous trauma. 
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After prolotJged methyltidtmracll adltdJflaraflon' (a0 tu~ per 100 g body weight daily for I0 da~) file 
fall in prothrombln ctmteut of the blood after prol,,ll;.('tl acotlstlc stlmtllatlou was 30.7'~, Oll the average: this 
I~ about the lame a~ for the control group (~7.3"~/o). Tiffs Is evidence that the cbanlge~ In prothrombfn content 
obsetved In the methyhhlonraell group of rats were not a determining factor In reducing mortality from cere- 
bral hemorrhage,In this group. 

Summing up our experimental resttlts, we have established that a pror!ounced fall In prothrombln level 
(by an average of 23ffo} takes "place In tile blood of rats exhibiting an epllepttform reaction to prolonged acoustic 
Itlmulatton. The fall tn prothrombln content Is not, however, so great as to account entirely for the Incidence 
of cerebral hemorrhage In experimental epilepsy. 

Certain author,, who have endeavored to elucidate the cause of lntracranlal hemorrhages of new-born 
children, have aho come to the conclusion that such subarachnold hemorrhages are not determined by lowering 
of Prothr0mbln activity [11].  

The changes in blood pr6thrombln of rats due to Impairment of nerv0usregulation are of short duration 
(the effect of acoustic stimulation appear, after a few minutes, and normal levels �9 are again found withi n a day), 

�9 It may be supposed that the nervous systtml exerts a regulatory, compensatory action. This Is one of the aspects 
of the troptilc role of the �9 s)~tem. 

The absence of any Change In the thromb0tropln content, and me observed changes in prothrombln con- 
tent Of the blood, suggest the existence of different regulatory mechanisms for these two thrombogenlc compo- 
nents, which are syllthesized basically In the liver. The considerable stability of file thrombotropin level under 
eondlflom of nervous trauma can, apparcntly, be related to the important rol e played by thrombotropin In the 
living organism as an Initiator of the process of blood coagulation. 

S U M M A R Y  

Experimental reflex epilepsy in rats due to prolonged sound stimulation caused death in certain animals 
due to hemorrhage Into file brain. The possible patl~ological changes in permeability and stability of capillaries, 
In the blood pressttre and In coagulation,, etc. may pr0mote'flie appearance of hemorrhages. It was demonstrated 
experimentally tliat In condition of epilcptlform reaction In rats caused by prolonged sound stlmulatd0n, profl~rom- 
bin value of the brood shows marked reduction (by 23% on the average). The activity Of thr0mbotropin and hep- 
arln does not change materially. Decrease In the level 0fprothrombln Is not large enough to be thq fuudamen- 
tal cause of appearance of hemorrhages in ~'ats. 
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