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In previous investigations, it was established that in a portion (up to 15%) of intact rats that are highly sensitive 
to the sound of a belt (a line developed in the laboratory under the direction of Prof. L. V. Krushinskii). a fatal brain 
damage occurs in the setting of marked central nervous system excitation, caused by an intense, bell-ringing stimulus 
[6, 7]. It was also noted that in animals with hyperthyroidism, having a higher blood pressure level, the cerebral hem-  
orrhages, with their lethal outcome, develop significantly more frequently than in the normal animals [1, 8]. Non- 
fatal brain hemorrhages were observed in rats with experimental renal hypertension [2, 3]. 

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

In the experiment we used white rats, highly sensitive to the bell stimulus, with experimental renal hyperten- 
sion, caused by the method of measured narrowing of one or both renal arteries, using metal spirals [5]. Functional 
trauma of the central nervous system was caused by prolonged (up to 20 minutes) action of a discontinuous electric 
bell [7], 

The control consisted of animals in which the same surgical procedure was carried out, except without narrow- 
ing the renal arteries. 

The arterial systolic pressure was determined in the caudal artery, using the platysmometric method [4]. 

A total of 74 rats were used in the experiment (37 with hypertension and 37 controls), ranging from 3 to 12 
months in age. 

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

The mean level of the arterial pressure in the rats with hypertension, prior to the action of the bell stimulus on 
the nervous system, was 160.2 mm, while in the controls-98.9 ram. 

As a result of overexeitation of the central nervous system by the action of the bell stimulus, lethal brain hemo-  
rrhages, at different sites, arose in 27% of the experimental animats and 5.4% of the controls (Table 1). Most frequently, 
we observed extensive hemorrhages into the subarachnoid space, into the tissue, and into the ventricles of the brain 
(Fig. I and 2). The animals died immediately,  or 2-5 minutes after termination of the exposure to the bet1 stimulus. 

In the animals that died the starting arterial pressure, as a rule, was somewhat higher than in those that sur- 
vived. 

With the same starting level of arterial pressure, we observed fatal outcomes as a result of overexcitation of 
the central nervous system in animals with two ischemic kidneys more than twice as often as in animals with a 
single ischemic kidney (see Table 1). These data testify to the role of extensive isehemia of the kidneys as a factor 
predisposing to hemorrhages. 
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TA BLE 1. 

Animals 

Died 

Survived 

Total 

Frequency of Lethal Brain Hemorrhages Arising as a Resutt of Marked Exci ta t ion 
of the Central Nervous System by Intense Bell Stimuli,  in Rats with Hyper ten-  
sion and in Controls 

Rats with hypertension Control rats 

with a narrows ............... 
Index total  artery total  prepared artery 

Number of Animals 
Arterial  pressure :~ 

Number of Animals 
Arterial pressures 

Number of Animals 
Arterial  pressures 

10(27)* 
164.3 

27 
158.8 

on one P o n b o t h  ~ 
side sides 

4(18)r 6(40)~ 
160.7 169.7 

2(5.4)* 
100.5 

35 
98.7 

o n  o n e  

side 

2(9.5)* 
100.5 

on both 
sides 

16 
95.6 

*The-percent of the total  number of animals  used in the exper iment  is shown in parentheses 
"~The percent  of the number of animals  in this group used in the exper iment  is shown in 

parenthesis 

~:Mean data for the ar ter ia l  pressure is presented in mi l l imeters  of mercury 
The level  of ar ter ia l  pressure in 26 of the 27 surviving rats with hypertension, and in 32 of the 35 surviving con-  

trol rats, decreased by the end of the exper iment  with appl ica t ion  of the bel l  trauma; in one of the surviving rats with 
hypertension, and in 3 of the surviving control rats, the arter ial  pressure rose. 

The decrease in ar ter ia t  pressure in the rats with hypertension was more intense than in the controls (in the former, by 
47.7 ram;in the latter,  by 34 ram). Due to their rapid death, it was not possible to determine the changes in ar ter ia l  pressure. 

It should be noted that in a l l  the animals that died of brain hemorrhages (in the exper imenta l  and controlgroups),  
the exc i tab i l i ty  of the nervous system, as judged from the latent  period of the motor react ion to the bel l  stimulus on 
its ini t iat ion,  was always higher than in the animals  that survived. The duration of the la tent  period in the rats that  
died was approximate ly  haIf that in the surviving animals.  This permits postulating that the leve l  of e xc i t ab i l i ty  of 
the brain structures responsible for the motor reaction,  under conditions of overexci tat ion of the centra l  nervous sys- 
tem, is specif ica l ly  related to the occurrence of brain hemorrhages. However, this factor by i tself  does not p lay a 
decisive role in the development  of exper imenta l  hypertensive stroke since with a lmost  the same, or even a some-  
what lower, exci tabi l i ty  of the central nervous system in rats with hypertension, as compared with,ghe controls (Table 2), 

Fig. 1. Brain of a ra twi th  hemorrhage in the vent r i -  
cles, arising from marked exci tat ion of the central  

nervous system (1, 2, 4), and the brain of a control 
rat (3). Fig. 2. Hemorrhage into the brain tissue. Microphotograph.  
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TABLE 2. Latent Period for the Motor Reaction of the Rats 

Survived 

Died 

Total  

Animals 

with hypertension. 
control 
with hypertension. 
control . . . . . . .  . . . . .  , 
with hypertension. . . . . .  
control . . . . . . .  . . . . .  

~,-r  

25 

35 

I0 

2 

brain hemorrhages with lethal  outcome were encountered 
in the former group approximate ly  5 t imes more often than 
in the lat ter ,  In a l l  animals that died of brain hemorrhages, 

4-a ,-~ and in a portion of the surviving rats (both hypertensive and " ~ O  
ID .,.-1 

~z~ control), motor disturbances were noted during the period of 
action of the discontinuous bell  s t imulus-pareses ,  paralyses, 

6.6 disturbances in coordination of movements (Fig. 3), and also 
4.7 pronounced adynamia ,  which appeared in the hypertensive 
2.7 rats twice as frequently (40~ as in the controls (20o7o). 
2.5 

Thus, in the development  of exper imenta l  hyperten - 
5.4 

sive stroke, the following factors are of major  significance: 
4.6 

1) the starting exc i tab i l i ty  of the centrat nervous system, 
part icular ly the structures determining the given motor re-  

kidneys (the amount of ischemic kidney tissue); 3) the starting level action; 2) the total intensity of ischemia of both 
of ar ter ia l  pressure [8]. 

Functional overexcitat ion of the central  nervous sys- 
tem may play the role of the ini t ial  factor in the d e v e l o p -  
ment  of exper imenta l  hypertensive stroke; in this case, 

brain hemorrhages with fatal  outcome arise in 27~ of the 
animals.  The lat ter  fact,  in essence, indicates the creation 
of a functional model  for exper imental  hypertensive stroke. 

S U M M A R Y  

Fig. 3. Paralysis of the anterior paws in a Experiments were conducted on 74 albino rats, highly 
sensitive to the bell  (37 with renal hypertension and 3 7 -  

rat, associated with the hypertensive condi-  
tion. control). In the development of exper imental  hypertensive 

stroke of great significance are: the ini t ia l  excitat ion of the 
CNS (particularly of the structures determining the data of motor reaction); intensity of ischemizat ion of both kidneys 
(the extent of the renal  tissue ischemization),  the ini t ia l  blood pressure level  (which coincides with Steshenko's obser- 
va t ions -8 ) .  The role of the initial" factor in the development  of exper imental  hypertensive stroke may be played by 
the functional overexcitat ion of the CNS; fatal  cerebral  strokes occur in such cases in 27 percent of the animals.  The 
la t ter  circumstance indicates that a functional model  of exper imenta l  hypertensive stroke has been created.  
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