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In expe r imen t s  on young, adult, and old mice ,  r a t s ,  and guinea pigs,  the effect  of nicotine,  in-  
jec ted  in t raper i tonea l ly  in doses  of 3, 5, and 10 mg/kg ,  on the f requency and s e v e r i t y  of aud i -  
ogenic convulsions was studied.  In r a t s  and, to a l e s s e r  degree ,  in mice ,  the p red i spos i t ion  
to convulsions was i n c r e a s e d  under  the influence of nicotine,  e spec ia l ly  in young an imals .  In 
guinea pigs i t  was imposs ib le  to produce  audiogenic convulsions,  whether  spontaneous or  
a f t e r  inject ion of nicotine.  

Epi lep t i fo rm fits produced in r a t s  and mice  by an acoust ic  s t imulus  (audiogeuic convulsions)  have 
many m e c h a n i s m s  in common with convulsions in human epi lept ics .  They fo rm a ve ry  convenient  model  for  
t r i a l s  of ant iconvulsant  drugs ,  for  studying the mechan i sm of ant iconvulsant  t r ea tmen t ,  and also for  the 
elucidation of some aspec t s  of the pathogenesis  of ep i lepsy  [1, 2, 4]. 

In this invest igat ion the ef fec t  of nicotine on the incidence and sever i t~  ~ of audiogenic convulsions was 
studied in r a t s ,  guinea pigs,  and mice  of di f ferent  ages .  

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

Nicotine base ,  in the f o r m  of f r e sh ly  p r e p a r e d  0.3-0.5% solution, was  injected in t raper i tonea l ly  in 
doses  of 3, 5, and 10 m g / k g  for  r a t s  and 5, 10, and 25 m g / k g  for  mice .  In r e s p o n s e  to inject ion of nicotine 
the an ima l s '  r e s p i r a t i o n  ra te  was quickened, and they developed atony and t r e m o r .  This s ta te  las ted  f r o m  
60 to 180 sec .  The an imals  we re  p laced in a spec ia l  chamber  10-12 rain a f t e r  the injection, and at  30 sec  
a loud e l ec t r i c  bel l  was switched on. The s eve r i t y  of the convulsion a r i s ing  in r e sponse  to the acoust ic  
s t imulus  was a s s e s s e d  by a 4-point  s y s t e m .  A mild  convulsive reac t ion  of 1-2 points was i n t e rp re t ed  as a 
p r e e p i l e p t i f o r m  state,  and a reac t ion  of 3-4 points as an ep i lep t i form fi t .  The following an imals  we re  used  
in the investigation: 380 female  r a t s  of 4 age groups - sexual ly  i m m a t u r e  (1 month), young (3-4 months),  
adult (11-12 months) ,  and old (24-25 months);  320 female  mice  aged 2-3 months,  338 female  mice  aged 12-13 
months,  and 40 guinea pigs.  

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

The convulsive r e s pons e  in intact  an imals  to acoust ic  s t imulat ion cons is ted  mainly  of running, and 
l e s s  f requent ly  of nonlethal c lonico- tonic  fi ts ,  a s s e s s e d  as 2-3 points .  Young r a t s  were  the mos t  sens i t ive  
(the mean convulsion in these  an imals  was 0.5• point), and the 1east sens i t ive  were  sexual ly  i m m a t u r e  
(0.1• point) and old (0.18• point) animals~ The mean  seve r i t y  of the convulsions in the adult an imals  
was 0.32§ point.  This conf i rmed the r e su l t s  obtained in o ther  models  of convulsions [3]. Repet i t ion of 
the t e s t s  5-7 days l a t e r  showed that the f requency and seve r i t y  of the audiogenic convulsions in the r a t s  we re  
v i r tua l ly  constant .  
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Injection of nicotine in doses  of 3 and 5 mg/kg  cons iderably  inc reased  the f requency and seve r i ty  of 
the audiogenic convulsions (P < 0.002), pa r t i cu l a r ly  on account of the development  of ep i lep t i form fi ts .  The 
mos t  significant  i nc rea se  in f requency of the convulsions compared  with that in the control animals  was 
obse rved  in young r a t s ,  and the l eas t  in sexual ly  i m m a t u r e  and adult r a t s .  The inc rease  in predispos i t ion  
to convulsions bore  a d i rec t  re la t ionship  to the dose of nicotine.  

The mean s e v e r i t y  of the convulsions a f te r  injection of nicotine in a dose of 3 m g / k g  was 0.36• 
point in the sexual ly  i m m a t u re  ra t s ,  2.47 • 0.21 point in the young, 1.53 * 0.18 point in the adults,  and 
1.10 ~ 0.20 point in the old ra t s ,  while a f t e r  injection of nicotine in a dose of 10 mg/kg ,  the seve r i ty  of the 
convulsions was 1.80 ~: 0.30, 3.10 • 0 . t0 ,  2.90 ~: 0.80, and 3.0 ~: 0.018 point, r e spec t ive ly .  

With a higher  dose of nicotine,  the age d i f ferences  in the s eve r i t y  of the audiogenic convulsions in the 
r a t s  tended to d isappear ,  and only in an imals  aged 1 month was the i r  course  signif icantly mi lde r  than in 
r a t s  of the other  age groups .  T h e  mos t  m a rked  inc rease  in sens i t iv i ty  of the r a t s  to the audiogenic s t imulus 
was observed  10-12 rain a f t e r  injection of nicotine.  With an i n c r e a s e  in durat ion of this in terval  the intensi ty 
of the convtflsions was reduced,  although it st i l l  exceeded the control  level  25530 rain a f te r  injection. R e -  
pea ted  acoust ic  s t imulat ion of the ra t s  (both those which had p rev ious ly  had audiogenic convulsions and those 
r e s i s t an t  to the action of acoust ic  s t imulat ion) usual ly  did not evoke convulsions,  indicating the re la t ive ly  
shor t  duration of the effect  of nicotine as a substance  provoking epi lep t i form f i ts .  

In exper imen t s  on young and old guinea pigs,  spontaneous audiogenic convulsions were  neve r  obse rved .  
In t raper i tonea l  injection of nicotine in doses  of 3, 5, a n d  10 m g / k g  did not i nc rease  the sens i t iv i ty  of the 
an imals  to acoust ic  s t imulat ion.  The r e s i s t a n c e  of guinea pigs to the action of acoust ic  s t imul i  is indepen-  
dent of the c h a r a c t e r  of  the audiofrequeney g e n e r a t o r  [4, 5]. 

In exper imen t s  on 320 young mice ,  a spontaneous audiogenic convulsive react ion  occu r r ed  in 25 
animals ,  9 of which (2.8%) had ep i lep t i form fits ,  t e rmina t ing  fatal ly in 4 cases  (1.25%). Of 338 mice  aged 
12-13 months,  a convulsive response  was obse rved  in 14, of which 8 (2.3%) had epi lept i form fits,  t e rmina t ing  
fatal ly in 5 cases  (1.4%). The mean intensi ty  of the convulsions in the young mice  was 0.19=L0.024 point, 
and in the old mice  0.11=~0.014 point.  Spontaneous audiogenic convulsions thus developed m o r e  frequent ly  
in young mice  and followed a more  s eve re  course  than in old mice  (P < 0.05). 

Nicotine i n c r e a s e d  the sens i t iv i ty  of mice  to audiogenic s t imuli  and provoked convulsions,  but to a 
l e s s e r  degree  than r a t s .  The provoca t ive  effect  of nicotine was weake r  in old mice  than in young (P < 0.05). 
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