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The bulla was opened in anesthet ized dogs, cats,  and guinea pigs and a copper amalgam 
electrode inser ted into the fenes t ra  rotunda, the second electrode (made of carbon steel) 
being introduced into the lingual musc les .  The previously amalgamated electrode was 
introduced into the capi l lary tube of a Panchenko's  apparatus .  The capi l lary tube was 
fixed f i rmly  into the fenestra  rotunda. The amalgamated electrode was lowered down the 
capi l lary  tube, and passed through the secondary tympanic membrane  into the scala  
tympani.  A column of per i lymph rose  up the capi l lary  tube and showed the p r e s s u r e  in 
the cochlea.  The level of the p re s su re  was noted visually and measured  in mm water .  
The e lect rodes  were connected to the pace of an electrode pair,  which was itself con-  
nected to an oxyhemograph on which the changes in oxygen p re s su re  in the per i lymph 
were recorded .  

The polarographic  method of investigating the oxygen tension in the t i ssues  has been used [5] in acute 
experiments  on guinea pigs to determine the oxygen p res su re  in the per i lymph of the cochlea.  Platinum and 
si lver  e lec t rodes  were inser ted into the sca la  vest ibular  and scala  tympani of the basal  coil of the cochlea.  The 
oxygen tension in the per i lymph was recorded  by means of a complicated apparatus  [3, 4] and the procedure  
inflicted considerable t rauma on the inner ear ,  the fenes t ra  rotunda and fenes t ra  ovalis, the scala tympani, 
and scala vestibuli, and thus prevented measurement  of the per i lymph p re s su re  in the cochlea.  

The authors have developed a less  t raumat ic  and s impler  method of polarocochleography allowing 
simultaneous record ing  of the per i lymph p re s su re  in the cochlea.  

Acute experiments  were ca r r i ed  out on anesthetized animals (15 dogs, 68 cats, and 8 guinea pigs). A 
cannula was inser ted into the an imals '  t rachea  and connected to an art if icial  respi ra t ion  apparatus [2]. A 
cannula for  injection of drugs was introduced into a subcutaneous vein of the neck. Through a ventral  inci-  
sion the bulla ossea  was opened to provide good exposure of the fenes t ra  rotunda, where a special  e lectrode 
was introduced. An amalgam (active) e lectrode was prepared  before the experiment  f rom copper wire 0.2-  
0.3 mm in diameter ,  covered with insulating varnish .  The varnish was removed f rom one end of the wire 
for a distance of 1.5 mm, and the tip was sharpened to a cone, polished, and then amalgamated .  The v a r -  
nish was removed f rom the opposite end of the copper  wire,  which was connected to the base of an electrode 
pair,  which was then plugged into the socket  of an oxyhemograph pick-up [1]. The second electrode (anode), 
made f rom carbon steel, also was connected to the base of the electrode pa i r .  The previously amalgamated 
electrode was introduced into a graduated glass capi l lary tube f rom a Panehenko's  appara tus .  The distal 
end of the capi l lary tube was pointed so that it could be inser ted f i rmly into the fenes t ra  rotunda.  The glass 
capi l lary tube was fixed to the stand of a microscope ,  so that it could be introduced into the fenestra  rotunda 
and fixed there .  The amalgamated copper e lectrode was then lowered down the capi l lary tube through the 

Department of Diseases  of the Ear,  Throat,  and Nose, Semipalatinsk Medical Insti tute.  (Presented 
by Academician of the Academy of Medical Sciences of the USSR A. M. Chernukh.) Transla ted  f rom 
Byulleten'  l~ksperimental 'noi Biologii i Meditsiny, Vol. 75, No. 1, pp. 89-9l, January,  1978. Original ar t ic le  
submitted August 19, 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 for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

91 



0 

y 
mm 

Fig~ 1. 
oxygen 

Fig.  2. 
oxide. 

Fig.  3. 
time of 

0 :- 

/00 mm 

f 

-0 

mm 

Fig. 1 Fig, 2 Fig. 3 

Character  of change in oxygen saturat ion of peri lymph in dogs during inhalation of pure 
for  1.5 rain~ 

Change in oxygen saturation of peri lymph in guinea pigs during inhalation of carbon di- 

Effect of asphyxia in cats on oxygen saturation of perilympho Vertical  a r row indicates 
stopping respi ra t ion .  

secondary  tympanic membrane  into the peri lymphatic space of the scale tympani of the basal coil of the 
cochlea to a depth of 1.5-2 mm.  After fixation of the electrode the bulla was filled in some experiments  
with melted wax. This ensured airt ight c losure at the junction between the glass capi l lary tubes and fenes-  
t ra  rotunda of the inner ea r .  The second electrode was inser ted into the lingual musc les .  After p e r f o r m a -  
tion of the secondary tympanic membrane  a column of per i lymph rose up the capi l lary  tube and showed the 
p re s su re  inside the cochlea.  The level of the p ressu re  was noted visually and measured  in mm water .  

The oxyhemograph together with the pick-up were warmed for 30-40 rain~ The calibration sys tem 
of the instrument was checked with the aid of f i l ters .  The scale switch was set in the 100-60% position. 
The pick-up was then replaced by the base of the electrode pair .  Stable readings of the oxyhemograph were 
obtained after  20-30 rain. 

To ver i fy  the sensi t ivi ty and objectivity of the method, the oxygen tension in the per i lymph and the 
p res su re  of the per i lymph in the cochlea were measured  in acute experiments  on animals during inhalation 
of pure oxygen and carbon dioxide, during asphyxia, and af ter  administrat ion of var ious  drugs.  Inhalation 
of oxygen for 2 min by dogs was accompanied by elevation of the polarocochleogram on the average by 60%~ 
After the inhalation of oxygen ceased it re turned to its initial level and then fell by a fur ther  2-3% (Fig. 1)o 
In guinea pigs on the inhalation of carbon dioxide the partial  oxygen p ressu re  in the peri lymph fell initially 
by 35%, then rose by 12%; af ter  7 rain it re turned to its initial values (Fig. 2). 

Complete cessat ion of respi ra t ion in cats for  7 rain led to a gradual decrease  in the oxygen tension in 
the per i lymph by 50% (Fig. 3)o 

The initial level of p re s su re  in the peri lymph in the cochlea was 30a: 2.2 mm water .  During inhalation 
of oxygen the p re s su re  of the per i lymph increased on the average by 5 mm water .  
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