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Injection of central stimulants with action directed toward the hippocampus or neocortex showed that 
substances stimulating the hippocampus (bemegride) cause the development of myoclonic convulsions whereas 
drugs with action of a different character (caffeine and amphetamine) give rise to convulsions and hyper- 
kinesias of other types. 

It is suggested that the similarity between the external manifestations of myoclonic convulsions 
produced by different factors is due to the role of the lirnbic system in their genesis. 

Several types of clonic convulsions differing in their central mechanism and external manifestation 
are observed in the audiogenic epileptiform response of rats. Convulsions of myoclonic type differ from 
others in the frequency and amplitude of the contractions, and also in the strictly definite sequence of their 
spread: from the facial muscles to the muscles of the neck and then to the forelimbs and hind lilnbs [7]. 
The excitation producing them is primarily formed, it seems, in the subcortical auditory nuclei [4, 8], and 
the efferent component is the cortex, because other types of clonic convulsions may appear without cortical 
participation [51. Myoclonic convulsions can be produced in different ways. In response to the action of 
an acoustic epileptogenic stimulus they may develop after repeated applications. They also constitute the 
first, and if small doses are used, the only convulsive phase of the leptazol convulsion [4] and are observed 
during stimulation of the hippoeampus, the septum, and the temporal cortex [ii]. Experiments involving 
stimulation of the hippocampus or blocking of its function, together with results indicating the excitatory 
action of leptazol on the [imbic system [i, 2, 16, 17] have led to the conclusion that the limbic system plays 
an important role in the genesis of myoclonic convulsions [ii]. 

The object of the present investigation was to test this hypothesis by comparing the type of convulsion 
developing after administration of large doses of central stimulants differing in their effect on the con- 
vulsive threshold of the hippoeampus: bemegride, caffeine, and amphetamine, 

TABLE i. Development of Different Types of Convulsions after Administration of PharmacologicaiAgents 

Drug 

Bemegr ide  

TT 

Caffeine 
y! 

Amphe tamine  

Dose (in mg/kg)  

10 
15-25 
40-60 

200-5000 
750 

10, 25, 60 

Mode of injection 

Subcutaneously 
?~ 

~T 

In t raper i tonea l ly  
w 

~0 

5 
I0 
i0 
15 
I0 
15 

% 

60 40 
I00 
i00 00 - 

- 7 93 

- 70 30 

- i00 
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V. V. Parin). Translated from Byulleten' l~ksperimental'noi Biologii i Meditsiny, Vol. 67, No. i, pp. 48-50, 
January, 1969. Original article submitted August 19, 1967. 
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EXPERIMENTAL METHOD 

Rats of line KM weighing 250-300 g were  used in the exper iments .  Bemegr ide  and caffeine were  
injected subcutaneously,  amphetamine and, somet imes ,  caffeine in t raper i toneal ly .  Observed changes in 
behavior  and the cha r ac t e r  of the convulsions were  fully descr ibed  and recorded .  The doses of the drugs 
were  increased  f rom exper iment  to exper iment  until myoclonic convulsions appeared or  until the devel-  
opment of toxic manifestat ions,  leading to death of the animal.  

EXPERIMENTAL RESULTS AND DISCUSSION 

Injection of Bemegr ide .  Injection of leptazol and bemegr ide  into unanesthet ized rabbits  immobil ized 
by the c u r a r i f o r m  agent diplacin lowers the convulsive threshold  of the motor  cor tex  and hippocampus, the 
effect  being much more  marked  in the la t ter  and accompanied by EEG-act ivat ion and by spontaneous p a r -  
oxysmal  d ischarges .  In the p resen t  exper iments ,  bemegride ,  a substance re la ted  to leptazol but more  
active and more  toxic [9], produced single spasms of the eyelids,  ears ,  and v ibr i s sa  in 60% of animals  
when given in a dose of 10 mg/kg.  In doses  of 15, 20, and 25 mg/kg,  bemegr ide  always produced typical 
myoclonic  convulsions only, and not until the dose was inc reased  to 40-60 mg/kg  was the myoclonus fol-  
lowed by a clonicotonic fi t  (Table 1). 

Injection of Caffeine. In a dose of 25 mg/kg  caffeine considerably lowered the convulsive threshold 
of the neocor tex  (by 2-2.5 times) and inc reased  the duration of the a f t e r -d i scha rges  for  1.5-2 h. The th resh -  
old of the hippocampus remained  unchanged o r  was slightly increased  [1, 2, 17]. Transec t ion  of the bra in  
at var ious levels did not modify the effect  of caffeine adminis t ra t ion [3], indicating that caffeine st imulates 
the cor tex  d i rec t ly .  In the p resen t  exper iments  subcutaneous injection of caffeine in a dose of 200 mg/kg  
caused seve re  dis turbances  of r e sp i ra t ion  and of movement  coordination, leading to l ac r imat ion  and 
t r emor ,  while if the dose was increased,  it  caused death of the animal.  After  in t raper i toneal  injection of 
caffeine in a dose of 750 mg/kg,  70% of the animals  developed clonicotonic convulsions.  No myoclonie 
convulsions were  observed in any animal.  Exci tat ion of the neocor tex  produced by caffeine or  e lec t r i ca l  
s t imulat ion of i ts  motor  a rea  [11] is thus insufficient to cause  the development of myoclonic convulsions.  
Probably  the development  of such convulsions af te r  injection of ieptazol and bemegr ide  must  p roper ly  be 
at t r ibuted to exci tat ion of the hippocampus. 

Injection of Amphetamine.  In a dose of 5 mg/kg  it had no significant effect  on the convulsive threshold 
of the hippocampus,  while the threshold  of appearance of a f t e r -d i scha rges  may  be elevated by 30% [1, 10]. 

In the p resen t  exper iments  when amphetamine was injected in doses of 10, 25, and 60 mg/kg,  the 
development  of an "amphetamine s te reotype"  [12] was observed,  its intensi ty increasing with an inc rease  
in the dose. Myoclonic convulsions did not develop af ter  injection of amphetamine even when a lethal dose 
(60 mg/kg) was used. 

The resu l t s  indicate that fo r  convulsions of myoclonic type to develop following adminis t ra t ion o f  
pharmacological  agents, just  as for  the development  of audiogenic myoclonus [111, excitat ion of limbic 
s t ruc tu re s  is essent ia l .  Consequently, the cent ra l  mechanisms  of myoclonic  convulsions produced by var ious 
epileptogenie fac tors  evidently possess  more  in common than simply the i r  e f fe ren t  components (the motor  
cor tex  and pyramida l  tract) ,  as has hi ther to  been cons idered  [5], for  they also share  the excitat ion of c e r -  
tain other  s t ruc tures ,  notably the l imbic system,  and also subeort ical  levels of the auditory analyzer ,  
excited not only during audiogenic myoclonus [4, 8], but also during the action of leptazol [18] and during 
e lec t r i ca l  s t imulation of the hippocampus [15]. 

Since the p ic ture  of myoclonic convulsions can be fully reproduced  only by st imulation of the 
hippocampus and cer ta in  other  l imbic s t ruc tu re s  (st imulation of the medial  geniculate body and motor  
cor tex  causes  development  of convulsions of a totally different  type), it  is postulated that the type of pa r -  
oxysmal activity which de termined  the external  cha rac t e r  of manifes ta t ion of the convulsion is in fact  formed 
in the s t ruc tu re s  of the l imbic sys tem.  This hypothesis  cor responds  to data indicating par t ic ipat ion of the 
amygdalo-hippocampal  sys tem in the spread  and intensif icat ion of paroxysmal  activity r ega rd l e s s  of where 
i t  a r i s e s  [13-15]. 

Hence, the s imi la r  outward express ion  of convulsions of myoclonic type produced by different  meth-  
ods (acoustic, e lec t r ica l ,  or  pharmacological  stimulation) can be explained by par t ic ipat ion of the hip- 
pocampus and, possibly,  other  s t ruc tu res  of the iimbic sys tem in each case .  It is at the level of the i imbic 
sys tem that excitat ion a r r iv ing  f rom different  p r i m a r y  foci is in tegrated and f rom which it  spreads  to the 

m o t o r  cortex,  the common efferent  component fo r  convulsion of this type. 
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