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Acute experiments  were ca r r i ed  out on anesthet ized cats to study the cochlear  circulat ion 
after  intravenous injection of neomycin solution (10,000-15,000 uni ts /kg body weight). The 
response of the vascu la r  sys tem was recorded  by rheocochleography.  Fea tures  indicating 
an increase  in the blood volume of the cochlear  sys tem and interference with the drainage 
of blood f rom it were r ecorded  for  a considerable t ime.  The sys temic  a r te r ia l  p r e s su re  
showed only slight and transient  changes, so that the hem.dynamic  changes observed in the 
cochlea must  be attributed to the action of neomycin on the vascular  sys tem of this organ.  

Antibiotics of the neomycin group have a broad spect rum of antimicrobial  action but their  use is l imi t -  
ed by their  toxic manifesta t ions .  It is repor ted  in the l i tera ture  that neuri t is  of the auditory nerves,  amount-  
ing in some cases  to their  degeneration, may develop during t rea tment  by these substances [1, 2, 6]. 

A number  of investigations have been made of the ototoxicity of antibiotics on the neomycin group [3, 
4] with the discovery of inhibition of auditory function, histological changes in var ious  par ts  of the auditory 
system, and an increased concentrat ion of the antibiotic in the lymph of the ea r .  

The mechanism of action of neomycin on the organ of hearing has not yet been finally established.  
The causes  of the increased concentrat ion of the antibiotic in the liquid media of the labyrinth have not been 
determined.  No information is available on the effect of the antibiotic on the cochlear  vascular  sys tem.  

Acute experiments  were ca r r i ed  out to study the cochlear  circulat ion in 13 cats weighing f rom 2.5 to 
4 kg under chloralose (0.04 g/kg) and urethane (0.6 g/kg) anesthesia  and art i f icial  respi ra t ion .  The method 
of rheocochleography was used to record  the effect [5]. 

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

Neomycin solution was injected intravenously into the animals in a dose of 10,000-15,000 units /kg 
body weight. This dose of the antibiotic at a single injection was chosen because it is close to the the ra -  
peutic dose, in agreement  with the latest  data in the l i te ra ture  [410 

The rheocochleograms  (RCG) were r ecorded  by means of the R G-1-01 rheographic attachment and a 
type I~]~ChS-1 two-channel electroencephalograph,  the second channel of which recorded  the ECG (standard 
lead II). The a r te r ia l  p r e s su re  was recorded  simultaneously in the common carot id  a r t e ry  by a m e r c u r y  
manomete r .  The RCG was recorded  before and 1 rain af ter  the injection of neomycin and every  5 rain t he r e -  
af ter .  The total duration of the investigation was f rom 60 rain to 2.5 h. The resul ts  were subjected to 
stat ist ical  analysis .  

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

In response to intravenous injection of neomycin an increase  was observed in the amplitude of the 
rheographic  wave on the average by 49% (P<  0.001) not la te r  than the 5th minute.  In five experiments  this 
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Fig .  1. Dynamics of changes in rheococh leogram and s y s t e m i c  
a r t e r i a l  p r e s s u r e  a f t e r  in t ravenous inject ion of neomycin  into a ca t .  
F r o m  top to bot tom: s y s t e m i c  a r t e r i a l  p r e s s u r e ,  rheococh leogram,  
ECG in s t andard  lead  II, m a r k e r  of inject ion of neomycin,  t ime  
m a r k e r .  1) in i t ia l  data (before inject ion of neomycin) ; 2-9) 1, 5, 10, 
15, 20, 30, 40, and 60 rain r e s p e c t i v e l y  a f t e r  inject ion of neomycin .  

TABLE 1. Mean Data for  A r t e r i a l  P r e s s u r e  and RCG Indices in 
P e r c e n t a g e s  of Init ial  Level  With Standard E r r o r  of the Means 

Number Systemic 
of ex- arterial 

periments pressure 

13 --18-t-0,8% +-49• 
. < o , o o l  P <'0,001 

RCG index 

--5+3,7% +14_____6,1% 
~0,05 0,03 

P, heographic 
r index 

+ 1 3 + 3 , 5 %  +66+11,3% 
0,001 ~0,001 

i n c r e a s e  was 25-33~,  in four e x p e r i m e n t s  50-66%, and in two expe r imen t s  100-128%. In one case  a b i -  
phas ic  r e sponse  was r e c o r d e d  (the ampl i tude  f i r s t  i n c r e a s e d  by 25% and then fell  by 50%) and in one case  
the animal  died 20 rain a f t e r  inject ion of the ant ib io t ic .  

Only twice (60th and 70th minutes)  did the ampli tude r each  its in i t ia l  l eve l .  In the other  c a s e s  (nineof 
thir teen)  the inc rease  in th i s  index was obse rved  for  a pe r iod  of 1 h or  longer .  The max imal  effect was r e -  
co rded  at the 5th minute (eight exper iments )  and at the 15th-30th minute (four e x p e r i m e n t s ) .  In four  e x p e r i -  
ments  there  was a b r i e f  (1-3 rain) pe r iod  of spasm of the coch lea r  v e s s e l s  i m m e d i a t e l y  a f t e r  the inject ion 

of neomycin .  

The i n c r e a s e  in ampli tude of the rheograph ic  wave is p r i m a r i l y  an index of the blood f i l l ing  of the 
coch lea r  v e s s e l s .  The in tens i ty  of the blood f i l l ing  in this  reg ion  was a l so  c h a r a c t e r i z e d  by the rheograph ic  
index which inc reased ,  as the m e a s u r e m e n t  showed, on the ave rage  by 66%~ 

The anac ro t i c  phase of the rheograph ic  wave i n c r e a s e d  only s l ight ly  (difference not s t a t i s t i c a l l y  s i g -  
n i f icant) .  In nine c a s e s  this  phase  showed no change, in three  it i n c r e a s e d  by 26-33%, and in one it fell  by 
28%. These indices ,  accompanied  by a m a r k e d  inc rea se  in the ampli tude of the wave, r e f l ec t  the high d e -  
gree  of e l a s t i c i t y  of the coch lea r  v e s s e l s .  

The ca t ac ro t i c  phase showed more  subs tant ia l  changes:  it i n c r e a s e d  on the ave rage  by 14% (P=0.03),  
indicat ing i n t e r f e r ence  with the outflow of blood f rom the reg ion  s tudied [7]. Other  f ea tu re s  conf i rmed this 
conclusion:  in s ix  c a s e s  the apex of the r h e o g r a m  was rounded (in half of them into a "plateau"),  in three  
c a s e s  a d ic ro t ic  wave a p p e a r e d  and moved toward the apex as  the r e c o r d i n g  p r o g r e s s e d ;  in five e x p e r i -  
ments  a venous wave a p p e a r e d  on the RCG. Whereas ,  as was ment ioned above, in some cases  there  was a 
gradual  d e c r e a s e  in the ampli tude of the rheograph ic  wave to or v e r y  c lose  to the ini t ia l  va lues ,  the changes 
in the BC G c h a r a c t e r i z i n g  the obs t ruc ted  outflow of blood were  s tab le  and pro longed  (over 2~ h) e v e r y -  
where .  This observa t ion  a g r e e s  with r e su l t s  obtained by o ther  w o r k e r s  [8, 9], who found that an t ib io t ics  of 
the neomycin  group accumula te  in the inner  e a r  because  of in t e r fe rence  with the i r  e l imina t ion .  
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The duration of the t h e . g r a p h i c  wave inc reased  modera te ly ,  on the ave rage  by 13% (P= 0.00I) .  In 
th ree  cases  it i nc reased  by 7-10%, in five cases  by 14-16%, and in the r e s t  by between 28 and 33%. The 
waves were  r egu la r  in c h a r a c t e r  (Fig. 1). 

The sys t emic  a r t e r i a l  p r e s s u r e  is an impor tant  f ac to r  de te rmin ing  the intensi ty of the c i rcula t ion in 
the inner e a r .  In the p resen t  expe r imen t s  it fell v e r y  slightly at the l s t - 2 n d  minute a f t e r  injection of the 
neomycin  and re tu rned  to its initial level  at the 10th-12th minute .  It can accordingly  be postula ted that the 
h e m . d y n a m i c  changes obse rved  in these  expe r imen t s  were  the resu l t  of the act ion of neomycin  on the coch-  
l e a r  va scu l a r  s y s t e m .  

The r e su l t s  of these  t e s t s  a r e  given in Table I .  

It can be concluded f rom the r e s u l t s  of these expe r imen t s  that neomycin,  if injected pa ren te ra l ly ,  
lowers  the tone and inc rea se s  the blood fi l l ing of the cochlear  ve s se l s  for  a long t ime .  

The outflow of blood f rom the cochlea  is obs t ruc ted  and this may  evidently account for  the high con-  
cent ra t ion  of the an t i .b io t ic  in its liquid med ia .  
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