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An experimental model which has been used for the 
investigation of hemorrhagic shock consists of rats exposed 
to sound stimulation [3]. It was shown In this investigation 
that, with increased excitation of the nervous system (caf- 
feine, parathyroidectomy), there was a considerable in- 
crease in the mortality rate from cerebral hemorrhage as 
the result of exposure to stored. The thyroid gland hormone 
had a particularly marked influence on the development 
of hemorrhagic shock [4]. The preliminary administration 
of thyroidin to animals increased the number of fatal cases 
after traumatizatlon of the nervous system with a sound 
sthnulus [4]. 

Further investigations [9] showed that, as the result of 
transient action (for up to 90 sec) of a sound stimulus, rats 
showed a considerable fall in the arterial pressure, a slight 
fall in body temperature and an increase in the blood homo 
globim These changes were more marked in rats receiv- 
ing thyroidin. After the prolonged action of a sound stim ~ 
utus (up to 20 rain) disorders of movement, areflexfa and 
nystagmus were observed. This whole complex of symp- 
toms and signs suggest that, as a result of trauma of the 
nervous system, a shook-like state develops, against which 
background cerebral hemorrhage may develop from the 
action of the sound stimulus and death of some of the ani- 
mals may ensue. 

We observed that the animals which died were more 
often those with a higher initial arterial pressure. The dif- 

ference between the initial values of the arterial pressure 
in the animals dying as a result of the action of the sound 
stimulus and in those which survived was statistically signi- 
ficant (R --- 3.8). We know from reports in the literature 
that the overwhelming majority of cerebral hemorrhages 
are the consequence of hypertension [5, 6, 8]. 

The aim of the present research was to study tile role 
of the initial arterial pressure in the development of states 
of hemmorrhagic shock as a result of nervous trauma. 

METHOD 

Experiments were carried out on 206 adult (from 3 to 
6 months old) white laboratory rats, mainly males, sensi- 
tive to the action of a sound stimulus. 

The animals were subdivided into two groups, one of 
which took part in the experiment in a normal state, and 
the other was given preliminary treatment with thymidtn. 

The thyroidin was given orally throngh a glass tube 
daily in a dose of 25-50 mg for ten days. tn order to pro- 
dUce hemorrhagic shock in the rats a method developed 
In our laboratory [3] was used. The method consists es- 
sentially of the interrupted action of a sound stimulus on 
the rat for 15 minutes, followed by a three-minute inter- 
val, after which the sound stimulus is applied for 90 seconds. 
The resulting excitation iS very intensive and in several 
eases terminates by death of the animals from cerebral 
hemorrhage. Before the beginning of the experiment and 

T A B L E  1. State of the Mterial Pressure in the Animals Dying and Surviving as the Re- 
salt of Nervous Trauma 

Group of animals 

Animals receiving 
thyroidin . . . . . . . . .  

Normal animals . . . . . .  
46 
51 

Surviving 

arterial pressure 
(mean) 

before after klifference 
expt. expt. beforeanc 

latter expt 

1 I 8 89 --29 
116 94 --22 

~_ c~ 

12 
1 

Dying 

arterial pressure 
(mean) 

before after difference 
expt. expt. ibefore and 

latter expJ. 

136 102 --34 
I24 90 --34 
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TABLE 2. Relationship between the Fall in Arterial  Pressure and its InitiaI Value and 

the Intensity of the Animal ' s  Response Reaction to the Sound Stimulus 

In i t ia l  ar ter ia l  pressure '] In i t i a l  ar ter ia l  pressure 
below 120 mm Hg i above 120 mm Hg 

. . . . . . . . . . . . .  L - = -  a-rte-fiXF . . . . . . . . . . . . . . . .    ter al 
character  of the 7 0  pressure | character  of the ~ pressure 

response r e a e t i o n / ~  ~ t  (mean)  | response roact ion ] ~ ~! (mean)  
e, -eY - - - - - - r : - .  . . . . .  o f t h e s o u n d  [ - .  ~ [ ~  .1~ . ldf f fbe-  o f t h e s o u n d  1~ a : ~  ,t~ . dxff. be -  

0 ~''J ' ~  ' ~ 0 ,~-I '~~  �9 m. ~ ~ f o e &  �9 ~ i ~ f o e  & 

I 
Motor excitation I 

with fits . . . . .  66 105 83 .... 22 
Motor exci ta t ion  

without fits , , . 17 105 94 ..... 11 

after its conclusion the ar ter ia l  pressure was determined 
by the method of Sidney and Friedman [11], 

RESULTS 

By comparison with the survivors, the Ini t ia l  ar ter ia l  
pressure of the animals  which died was higher,  and a some-  

what greater  fa l l  in its value was observed as a result of 
the nervous t rauma (TabIe 1). 

In order to e luc ida te  the relat ionship between the 

ar ter ia l  pressure fa l l  and its ln t i a l  va lue ,  we subdivided 
the ordinary exper imenta l  animals  in accordance  with the 

value of their  in i t ia l  ar ter ia l  pressure into two groups. In 
one of the groups we included the animals  with a pressure 
not exceeding  120 mm Hg, and in the other,  animals  in 
which the pressure was over 120 mm Hg. Both groups of 
animals  were subjected to the act ion of continuous sound 

stimulus for 90 seconds. 
It wil l  be seen from the results In Table 2 that  the 

fal l  in a r te r ia l  presstu'e as a result of br ief  exposure to the 
sound depended on the magni tude of the in i t ia l  pressure 
and also on the intensity of the an ima l ' s  response r e a c -  

tion to the sound stimulus. The leve l  of the ar ter ia l  pres- 
sure after nervous t rauma did not depend on the in i t ia l  
pressure, but it did depend on the intensity of the an i -  

maps  response reac t ion  to the sound stimulus. 

What is the role of  a high in i t la i  ar ter ial  pressure 
in the  development  of  cerebral  hemorrhages during the 
action ofasound stimulus? As a result of the  act ion 
of  the sound stimulus a sharp fal l  In the blood pressure 
of the  animals  took p lace ,  and this was more marked 
In those which died. Several  authors have observed spasm 
of the cerebra l  vessels and a raised ar ter ia l  pressure in 

animals  at  the moment  of exc i ta t ion ,  af ter  which a sharp 
fal l  tn the pressure and di la ta t ion  of the cerebra l  vessels 
ensued. L. A. Koreisha [2], for instance,  points out that 

over -s t imula t ion  of the centra l  nervous system during 
operat ion may  cause an increase in the ar te r ia l  pressure, 
accompan ied  by a sudden loss of consciousness and, o c -  
cas ional ly ,  by epi lept i form convulsions. The increase in 
the ar te r ia l  pressure is quickly replaced by a catastrophic 
fa i l ,  with a sharp rise ~n the pulse rate.  In the period of  
lncreased ar ter ia l  pressure severe spasm of  the vessels is 
observed, af ter  which d i la ta t ion  of both the ar ter ia l  and 

Motor exci ta t ion  
with fits . . . . . . .  8 

Motor exci ta t ion  
without fits . . . . .  5 

venous systems ensues, 

126 8I ,--45 

j 27 95 - - 3 2  

These disturbances of neurodynam- 

ics, as thL~ author observes, lead via dysfunction of the 
cardiovascular  system to the escape of blood tl~ough the 

Intact wails of the blood vessels. 
On the basis of  data in the l l terantre  we are incl ined 

to consider that  the sound stimulus causes spasm of the 
cerebra l  vessels in the animals~ which then gives way to 
d i la ta t ion  of these vessels and to a sharp fa l l  in the arteri~1 
pressure. A high in i t ia l  pressure is known to fac i l i t a te  the 
onset of spasm [1, 2, 5]. 

The fal l  n the ar ter ia l  pressure may  thus ac t  as an 
index of the functional changes taking p lace  In the cerebra l  
vessels. The leve l  of the ar ter ia l  pressure evident ly  can -  
not always charac te r ize  the severi ty of the an ima l ' s  con-  

dition (see Table 2). Cases of severe shock with a c o m p a r a -  
t ive ly  normalpressure are described in the l i terature [I0]~ 

During morphological  investigations [7] of the ce re -  
bral  vessels in rats subjected to the act ion of a sound s t im-  
ulus, d i la ta t ion  of these vesseIs and hemorrhages into the 
brain were observed. 

S U M M A R Y  

As a result of the ac t ion of a sound s t imulm there 
occurs a sharp reduction of the ar ter ia!  blood pressure in 

rats,  some of which perished from cerebra l  hemorrhages.  
Animals with a higher in i t i a l  value of the ar te r ia l  blood 
pressure show a greater  percentage  of deaths. The results 

of this exper iment  demonstrate  the re la t ion between the 
degree of ar ter ia l  blood pressure drop and the va!ue of the 
In i t ia l  blood pressure. 
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