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The rheocochleogram (RCG) was recorded  in anesthetized cats before and after stimulation 
of the ver tebra l  nerve with square pulses (5-10 V, 10 msec ,  10/see). A f t e r  stimulation of 
the ipsi lateral  ver tebra l  nerve there was a c lear  decrease  in amplitude of the RCG, smooth-  
ing out of its apex, and upward displacement of its dicrotic wave, evidence of increasedtone  
of the cochlear  vesse ls  and their  reduced filling with blood. Pre l iminary  injection of the 
sympatholytic bretyl ium abolished the response of the cochlear vesse ls  to ver tebra l  nerve 
stimulation. The sys temic  ar te r ia l  p r e s su re  rose.  Similar but less marked changes were 
observed in response to stimulation of the eontra la tera l  ver tebra l  nerve. The significance 
of these resul ts  is discussed in relat ion to the mechanism of eochleo-vest ibular  disturbances 
in the ver tebra l  a r t e ry  syndrome. 

Many clinical investigations of otoneurological disturbances in the ver tebra l  a r t e ry  syndrome have 
been descr ibed [1, 3, 5-7, 9, 10]. Audiographic changes in patients with cervical  osteochondrosis  are  at-  
tributed to a deficient blood supply to the cochlea and to the b ra in - s t em nuclei of the VIII pair  of cranial  
nerves as a resul t  of i rr i tat ion of the ver tebra l  nerve. 

This paper descr ibes  an experimental  attempt to detect responses  of the cochlear  vesse ls  to s t imula-  
tion of the ver tebra l  nerve. 
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Fig. 1. Changes in RCG after stimulation of 
ipsi lateral  ve r tebra lne rve .  F r o m  top to bot- 
tom:  ar te r ia l  p res su re ,  RCG, ECG, marke r  
of stimulation, time marker  5 sec; 1) before 
stimulation; 2 ,3 ,4 )  1,5,  and 30 min, r e spec -  
tively, after  stimulation. 

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

Experiments were ca r r i ed  on 22 adult cats anesthe- 
t ized with chloralose (0.04 g/kg) and urethane (0.6 g/kg) 
using art if icial  respirat ion.  To study the cochlear  c i rcu-  
lation, the method of rheocochleography developed by the 
wr i te rs  [8] was used. The rheogram of the cochlear  ves-  
sels was recorded  by means of the RGI-01 rheographic 
attachment and the t~]~ChS-1 two-channel ink-writing elec-  
t roencephalograph,  the second channel of which was used 
to record  the ECG in s tandard lead II. The sys temic  a r -  
ter ia l  p re s su re  was recorded  by a m e r c u r y  manometer  in 
the common carotid ar tery .  

The ver tebra l  nerve was exposed in the neck before 
its entry into the ver tebra l  canal. The initial rheocochleo-  
g ram (RCG) was recorded,  and the ver tebra l  nerve was 
then st imulated by square  pulses (5-10 V, 10 msec ,  10/ 
sec). The duration of st imulation was 10-30 sec. The 

Departments of Otolaryngology, Normal Anatomy, and Pharmacology,  Semipalatinsk Medical Institute. 
(Presented by Academician of the Academy of Medical Sciences of the USSR A. M. Chernukh.) Translated 
f rom Byulleten'  Eksper imental 'noi  Biologii i Meditsiny, Vol. 75, No. 6, pp. 10-12, June, 1973. Original 
ar t icle  submitted December  6, 1971. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced /or any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

6 1 0  



~ ~ ..-,.,,~..-,,-,.N~ ~ 1 I L SO 2 3 (, 

C 

- - 3  I m 

Fig. 2 Fig. 3 

Fig. 2. Charac ter  of RCG after st imulation of ver tebra l  nerve in animal receiving bretyl ium. 
F r o m  top to bottom: RCG, ECG, marke r  of stimulation, t ime marke r  5 sec; 1) before s t imula-  
tion; 2, 3, 4, 5) 1, 5, 20 and40  min, respect ively ,  after  stimulation. 

Fig. 3. Changes in RCG after  st imulation of contra la tera l  ver tebra l  nerve.  Legend as in Fig. 1. 

RCG was again recorded  1, 3, 5, 10, 20, and 30 min after st imulation of the nerve.  

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

Stimulation of the ver tebra l  nerve led to a decrease  in amplitude of the RCG on the same side on the 
average  by 42.1 =~ 5.1% (P < 0.001). The effect developed immediately after  st imulation but was mos t  marked 
after  1-2 min, and it continued for 5-20 min {Fig. 1). The response  was direct ly dependent on the strength 
and duration of stimulation. 

The decrease  in amplitude of the RCG was frequently accompanied by changes in its Shape: by flat-  
tening or smoothing out of the rheowave,  by convexity of the dicrotic phase,  and by upward displacement of 
the dicrot ic  wave. No significant changes were found in the duration of the anacrot ic  and catacrot ic  phases 
of the RCG. The sys temic  a r te r ia l  p r e s s u r e  rose  on the average by 47-~ 3.9% after  st imulation of the v e r -  
tebral  nerve but the effect was of short  duration (3-4 min). These changes in the amplitude and shape of the 
RCG indicate that ver tebra l  nerve stimulation increases  the tone of the cochlear  vesse ls  and reduces their  
filling with blood. Presumably  this leads to a decrease  in the blood supply to the cochlea. An ear l ie r  inves- 
tigation [2] showed a marked decrease  in the volume velocity of the blood flow in the region supplied by the 
ver tebra l  a r t e ry  during stimulation of the ver tebra l  nerve.  

The increase  in tone of the cochlear  vesse ls  during stimulation of the ver tebra l  nerve can be regarded  
as a specific response ,  for in experiments  in which the sciat ic nerve was st imulated the decrease  in ampl i -  
tude of the RCG averaged only 5-9% for not more  than 1 min and was not significant. The shape of the rheo-  
wave under these c i rcumstances  likewise showed no s ignif icant  change. 

Since the ver tebra l  nerve is a sympathetic nerve,  in a ser ies  of six experiments  the sympatholytic 
agent bre ty l ium (15 mg/kg) was given. The resul ts  of these experiments  show that b re ty l ium completely 
abolishes the vasocons t r ic tor  effect of ver tebra l  nerve stimulation (Fig. 2). A no less important  problem 
is whether st imulation of the ver tebra l  nerve on one side has any effect on the blood supply to the cochlea 
on the opposite side. Experiments  showed a decrease  in amplitude of the RCG in response to stimulation of 
the c ont ra la te ra l  ver tebra l  nerve,  but the effect was weaker (Fig. 3) than to stimulation of the ipsi lateral  
nerve.  Changes in the shape of the rheographic  wave charac te r i s t i c  of an increase  in tone of the cochlear  
vesse ls  also were observed. 

It was shown previously [4] that the ver tebra l  nerve accompanies the a r t e ry  of the same name as it 
enters  the cranial  cavity and par t ic ipates  in the formation of the plexus surrounding the bas i la r  ar tery .  
The nerve f ibers of this plexus evidently supply both internal auditory a r te r ies .  

The resul ts  of these experiments  thus shed light on the mechanism of the cochleovest ibular  dis tur-  
bances in cervica l  os teochondrosis ,  when i r r i ta t ion of the ver tebra l  nerve leading to a disturbance of the 
blood supply to the cochlea may take place. 
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