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Comparison of audiogenic seizures of varied severity in rats revealed the amnesic action of 
the paroxysmal phases of the audiogenic seizures on the consolidation of temporary connections 
and on short-term memory (but not long term). Audiogenic seizures without behavioral 
paroxysms disturbed it hardly at all. The results confirm data obtained by the writers pre- 
viously on differences between the nature of the paroxysmal and preparoxysmal phases of motor 
activity in audiogenic seizures in rats. The preparoxysmal phase is regarded simply as a 
unique ~motor aura r of the seizure, containing no paroxysmal components. 
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A distinguishing feature of the audiogenic epileptiform reaction arising in certain mammals (rats, mice, 
rabbits, and guinea pigs) is the presence of violent preparoxysmal motor exciflation, which some workers [6, 8, 
i0, 12] consider to be a response of flight from an excessively strong stimulus, whereas the subsequent convul- 
sions are a manifestation of neurosis arising because of inability to avoid this stimulus in the closed chamber. 
Other workers [2, 9, ii; 13] regard the whole seizure as a pathological reaction of epileptoid character. 

The writers showed previously that rats taught to run out of the chamber where the acoustic stimulation 
was applied, or familiar with the location of a hole in the wall of the chamber, take advantage of the oppor- 
tunity to leave it during the preparoxysmal excitation [4], thus demonstrating that this avoidance reaction 
includes a defensive component. The problem of the presence of paroxysmal brain discharges in this phase is 
less clear [3]. 

Since paroxysmal brain activity is an effective amnesic factor even in the absence of behavioral parox- 
ysms [I], in the investigation described below the effect of audiogenic seizures with and without a behavioral 
paroxysmal phase on the consolidation of temporary connections was compared. The action of audiogenic sei- 
zures was studied for comparison on conditioned, natural, and unconditioned food reflexes. 

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

Expe r imen t s  we re  c a r r i e d  out on 83 ra t s  of the Krush in sk i i -Molodk ina  s t ra in ,  suscept ib le  to audiogenic 
s e i z u r e s  (the ringing of a bell  with an intensi ty  of 112 riB). The intensi ty  of the se i zu re  was a s s e s s e d  in points 
by K r u s h i n s k i i ' s  s cheme  [3]: mo to r  excitat ion,  flight - 1 point; clonic convulsions - 2-3 points;  tonic convul- 
s ions - 4 points .  

In the expe r imen t s  of s e r i e s  I the ra t s  were  taught to run away f rom the smal l  dark  chamber  of  an appa -  
ra tus  consis t ing of two cham ber s  [7]. After  5 rain to invest igate  the appara tus ,  the r a t s  were  placed in the 
sma l l  chambe r  and subjected for  1 rain to unescapable  painful e lec t r i c  shocks,  and 20 sec  l a te r  the an imals  
were  t r a n s f e r r e d  to the cham be r  for  acous t ic  s t imulat ion and the bell s t a r t ed  to ring. The r a t s  were  again 
al lowed to invest igate  the appara tus  24 h l a t e r .  The length of the s tay  in the smal l  chambe r  during the f i r s t  
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se s s ion  of invest igat ion (t 1) and 24 h l a t e r  (T 1) was recorded .  

In the expe r imen t s  of s e r i e s  II the s ame  ra t s  were  p laced at the beginning of a co r r i do r  with the i r  ta i ls  
toward the en t r ance ,  which was then closed, and they were  allowed to invest igate  the c o r r i d o r  until they 
reached  the open exit  f rom it into the acous t ic  s t imulat ion chamber .  The co r r ido r  m e a s u r i n g  40 • 10 x 12 cm 
sloped upward at an angle of 15 ~ in the direction of movement of the rat. An avoidance reflex to nociceptive 
electrical stimulation was then produced in the rats by applying electric shocks to them until they escaped 

into the chamber for acoustic stimulation. The integrity of the avoidance reflex was tested after 24 h. The 

time taken to escape in the first combination (T 2) and 24 h later (t 2) was recorded. 

In both series of experiments the control animals (18 rats) were trained and then subjected to a non- 
epileptogenic tone (4 kHz, 40 dB). The coefficient of amnesia was calculated from the temporal indices 
recorded in the two series, by the equation: K = i00 [i - (T -t)/T], or K= i00 t/T, where K is the reciprocal 
of the rate of formation of a reflex of escaping from the dark chamber or avoiding stimulation in the corridor, 
the values of which range from 0 to i00. 

In series Ill six rats were taught a reflex to place [5], by reinforcing running only in one direction (to the 
right or left), and another six rats were taught responses of alternation of the locations of food reinforcement 
(in three rats the order of alternation was right-left-right; in the other three rats it was left-right-left), 
using an experimental technique with a screen [3] as suggested for the study of extrapolation reflexes. After 
the animal had drunk some of the milk in the feeding bowl through a slit in the middle of the screen the bowl 
was moved to the side of the screen, and in order to obtain the reinforcement the rat had to go around the 
screen on the appropriate side. The formation of the alternation reflex was tested by altering the order of 
alternation of the sides (for example, right-left-left-right, instead of right-left-right). After the consoli- 
dation of these reflexes, the effect of audiogenic seizures on them was studied. 

The statistical analysis of the results was carried out by assessing the significance of the difference 
between sample means by Fisherts criterion. 

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

In expe r imen t s  in which the r a t s  were  t r a ined  to escape  f rom the dark  chamber  the coefficient of amnes i a  
in the control  was  8 . 5 "  1.8. If the r a t s  did not give an ep i lep t i fo rm r e sponse  to the ring of the ball  (0 points) 
o r  responded only by running (1 point), the cor responding  values  of K did not d i f fer  s ignif icantly f rom the 
control  (9.0 • 3.3 and 15.8 • 6.9, respec t ive ly ;  P>  0.05). I f  s e i zu r e s  of va r i ed  intensi ty developed (2, 3, and 4 
points),  the va lues  of K were  s ignif icant ly higher than the control ,  namely  59.1~ 4.2 and 89.8 • 4.5 compared  
with 30.2 • 8.3 (P < 0.05). In the expe r imen t s  to study avoidance of nocicept ive e lec t r i ca l  s t imulat ion by 
leaving the c o r r i d o r ,  in the absence  of a r e s p o n s e  to the ringing of the bell and in the p r e s e n c e  of m o t o r  exc i -  
tat ion the va lues  of K did not d i f fer  f rom the control  (control  17.0 • 4.0; 0 points 17 ,6"  3.8; t point 21 .6"  3.3; 
P>  0.05). 

Consequently,  ne i ther  the ringing of the bell  i t se l f  nor  the flight evoked by it caused a d is turbance of 
s h o r t - t e r m  m e m o r y  or  of the consolidation of t e m p o r a r y  connections.  Amnes ia  appea red  only a f t e r  p a r o x y s m a l  
components  of the se izure ;  tonic convulsions (4 points) were  accompanied  by a m o r e  s eve re  amnes i c  effect  
than clonic (2 or  3 points).  

Af te r  ep i l ep t i fo rm s e i z u r e s  the conditioned and unconditioned re f lexes  p rev ious ly  fo rmed  were  sup-  
p r e s s e d  (moving around the chamber ,  unconditioned and na tura l  food re f l exes ,  conditioned ref lex  to place,  and 
the r e sponse  to a l te rna t ion  of the r e in fo rcemen t  s ides) .  These  re f lexes  r e c o v e r e d  a f t e r  the se i zu re  in the 
following o rde r :  unconditioned food ref lex  (af ter  34.0 * 2.9 rain), na tura l  food re f lex  (85.1• 2.6 rain), condi- 
t ioned ref lex  to place  (98.2 • 3.5 rain), and ref lex  to a l te rna t ion  of the r e in fo rcemen t  s ides  (106.1• 3.8 rain). 

Consequently,  the ep i lep t i fo rm se izure  does not d is turb  the t r a c e s  of l o n g - t e r m  m e m o r y ,  although the 
mani fes ta t ion  of inborn and acqu i red  re f lexes  is t e m p o r a r i l y  suppressed .  

The r e su l t s  show that  the audiogenie se izure  se lec t ive ly  d i s turbs  s h o r t - t e r m  m e m o r y  and the p r o c e s s  of 
consolidation of t e m p o r a r y  connections,  but this t akes  p lace ,  however ,  only if it includes behaviora l  p a r o x y s m a l  
phenomena.  The violent  mo to r  excitat ion does not affect  consolidation of t e m p o r a r y  connections and, conse-  
quently, it evidently does not contain ce r eb ra l  pa roxysma l  components.  However ,  in the w r i t e r s '  opinion [4], 
it does not i tself  consti tute flight f rom the acoust ic  s t imulus .  Meanwhile the fact  that  p rev ious ly  acqui red  ski l ls ,  
enabling the an imal  to avoid an audiogenic s e i zu re  [4], can be ca r r i ed  out during the phase  of moto r  excitation 
r e f l ec t s  the s i m i l a r i t y  between this phase  and the p r e p a r o x y s m a l  motor  au ra  in pat ients  with epi lepsy.  
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M E C H A N I S M  OF D I S T U R B A N C E  OF I N H I B I T O R Y  

E L E C T R O G E N E S I S  IN S P I N A L  a - M O T O N E U R O N S  

IN E X P E R I M E N T A L  L O C A L  B O T U L I N U S  P O I S O N I N G  

V. V. M i k h a i l o v  a n d  G. N. B a r a s h k o v  UDC 616.981.553-092.9-06:616.832-018.82-092 

The character  of changes in postsynaptic inhibition in spinal ~-motoneurons of cats was studied 
in the course of experimental local botulinus poisoning. At the beginning of development of the 
local paralytic syndrome a marked decrease in the amplitude of the reciprocal ,  and a smaller  
decrease in amplitude of the polysynaptic IPSPs was observed. On the appearance of total paral-  
ysis of the muscles from botulinus poisoning the reciprocal  and polysynaptic IPSPs were inhibited 
even more,  but they never disappeared completely and were never converted into depolarization 
potentials. During the development of the IPSP the synaptic permeability of the motneurons as 
a rule was reduced. 
KEY WORDS: botulinus poisoning; spinal motoneurons; inhibitory postsynaptic potential. 

Some workers regard botulinus toxin (BT) as a purely peripheral  blocking agent [4, 5]. However, loss of 
the spinal reflexes and mono- and polysynaptic ventral  root potentials Of the spinal cord and a decrease in the 
excitability of the somatic membrane of a-motoneurons always precede the development of the transmission 
block in the myoneural synapses. This is evidence that the pr imary  disturbance of activity of the centers is 
connected with the development of the paralytic syndrome [1, 2]. It is still uncertain to what extent the depres-  
sion of excitability of the nerve ceils at the various stages of botulinus poisoning is connected with a change in 
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