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GUSEL, W. A. Influence of  anticholinergic drugs on after-discharges and activity of  epileptogenic foci in rabbit hippo- 
campus. PHARMAC. BIOCHEM. BEHAV. 2(1) 1 -7 ,  1974. -- The influence of M-anticholinergic drug Metamyzil and 
N-anticholinergic drug Gangleron on the thresholds of after-discharges (AD) and the activity of a penicillin-produced 
epileptogenic focus in the hippocampus was studied in rabbits with chronic bipolar electrodes implanted in the cortex 
and subcortical structures. Both anticholinergics increased AD thresholds under direct administration into hippocampus 
at the point of stimulation (1 160 mkg). Metamyzil induced a more marked effect than Gangleron. When injected into 
the area of epileptogenic focus in the hippocampus, both anticholinergics (15-20  mkg) did not influence the intensity 
of interictal epileptiform discharges but decreased the number of fits. Gangleron equally affected the activity of the 
epileptogenic focus under both conditions of intravenous (1 -3  mg/kg) and direct administration into the hippocampus. 
Contrary to Gangleron, when Metamyzil was intravenously administered (0.5 2.5 mg/kg) it markedly depressed the 
ascending activating system of the reticular formation and intensified interictal epileptiform activity and fits. It was 
concluded that the blocking of cholinergic systems of the hippocampus on one hand prevents the circulation of excite- 
ment along neuron circuits and, on the other hand, it does not influence the interictal epileptiform discharges in the 
EEG, which suggests that the fluctuation of the membrane potential of epileptogenic neurons were not affected. 
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THE h i p p o c a m p u s ,  wh ich  is one of  the  main  s t ruc tu res  of  
the  l imbic  sys tem,  takes  par t  in the  regu la t ion  of  n o r m a l  
behav io r  in an imals  (e.g. e m o t i o n a l  r eac t ions  and  wake 
sleep behav io r )  and in the  or igin of  seizure d isorders  [ 11, 
12, 2 1 ] .  In accompl i sh ing  various func t i ons  of  the  l imbic  
sys tem,  the  r eve rbe ra t ion  of  e x c i t e m e n t  in shor t  and  long 
circuits  of  neu rons  is of  great  i m p o r t a n c e  [ 1 , 2 6 ] .  Numer -  
ous fields of  h i p p o c a m p a l  uni t s  take par t  in the  f o r m a t i o n  
of  these  circuits  [ 2 5 ] .  The suggested presence  of  chol iner -  
gic sys tems in the  h i p p o c a m p u s  [7, 19, 20]  makes  p r o b a b l e  
the i r  pa r t i c ipa t ion  in spread ing  of  e x c i t e m e n t  in n e u r o n  
circuits.  Thus ,  the  a im of  the  p resen t  work  was to s t u d y  the  
role of  chol inergic  sys tems in the  f o r m a t i o n  and spread ing  
of  h y p e r s y n c h r o n o u s  discharges in the  h i p p o c a m p u s  caused 
by  its e lectr ic  s t imu la t i on  or by  the  f o r m a t i o n  o f  a d iscre te  
penici l l in  ep i lep togen ic  focus  in this  s t ruc tu re .  To ac- 
compl i sh  this  purpose  a drug wh ich  b locks  m u s c a r i n i c -  
chol inergic  (M-chol inergic)  s t ruc tu res  - Me tamyz i l  (9- 
d i e t h y l a m i n o p r o p y l b e n z i l i c  acid es ter  h y d r o c h l o r i d e ) a n d  a 
drug t ha t  b locks  n ico t in ic -cho l inerg ic  (N-cho l ine rg i c ) s t ruc -  
t u r e s  - Gangle ron  a - d i e t h y l - a m i n o - l , 2 - d i m e t h y l p r o p y l -  
p - i sobu tox ibenzo i c  acid es ter  h y d r o c h l o r i d e )  were used. 
They  were in jec ted  local ly i n t o  h i p p o c a m p u s  in the  site of  
s t imu la t i on  (or  in ep i l ep togen ic  foci)  or  i n t r avenous ly .  

METHOD 

A n imals 

E x p e r i m e n t s  were carr ied ou t  on 47 rabb i t s  ( 2 . 7 - 3 . 4  kg) 
o f  b o t h  sexes. 

Recording Techniques 

Bioelectr ical  act ivi ty  of  the  left  and r ight  dorsal  h ippo-  
campus ,  the  vent ra l  amygda lo id  region (nucl .  amygda la  
basalis),  t he  re t icu la r  f o r m a t i o n  of the  m e s e n c e p h a l o n  (nucl.  
re t icular is  t e g m e n t i )  and the  senso r i -moto r  region of  b ra in  
co r t ex  was r ecorded  by  s te reo tax ica l ly  i m p l a n t e d  chron ic  
b ipo la r  e lec t rodes .  All animals  were anes the t i zed  wi th  
m o r p h i n e  (10 mg/kg)  and ch lo rp romaz ine  (4 mg/kg) ,  b o t h  
in jec ted  in t r avenous ly .  To record  the  po ten t i a l s  o f  h ippo-  
campus  and  its s t imu la t i on  and to  admin i s t e r  the  so lu t ions  
of  an t icho l inerg ic  drugs and penici l l in  i n to  this  s t ruc tu re  ( to  
fo rm an  ep i lep togen ic  focus)  a c h e m o t r o d e  was used [4 ] .  It 
consis ts  of  a cannula  to  admin i s t e r  m ic roquan t i t i e s  of solu- 
t ions  and  a b ipo la r  e lec t rode  for  record ing  and s t imula t ing .  
Record ing  of  po ten t i a l s  of  o the r  bra in  s t ruc tu res  was 
carr ied ou t  by  means  of  b ipo la r  e lec t rodes  made  of  
n i c h r o m e  wire insu la ted  by  glass excep t  for  the  t ip of 
0.2 0.3 m m  in length ;  the  d i s tance  be tween  e lec t rodes  
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being 0 .5 -0 .8  mm. We began to record potentials 3 - 5  days 
after the operation using an MT-014 Orion electroence- 
phalograph (parameters of filters: 0 .2 -12  Hz). 

Studying the Hippocampal afterdischarges 

The threshold of hippocampal afterdischarges (AD) was 
determined by stimulation of the structure through the 
implanted chemotrode before and after the administration 
of each gradually increasing dose of anticholinergic drugs 
into the structure. The parameters of stimulation (generator 
of rectangular impulses ESL-I) were as follows: 50 imp/sec; 
1.5 msec; 5 sec. The stimulation of the hippocampus was 
made repeatedly raising the amplitude of impulses by 0.5 v 
every time until reaching the threshold. Under this voltage 
AD were recorded in the symmetrical point of the contralat- 
eral hippocampus. After AD were observed, the next stim- 
ulation was made not earlier than 20 minutes and during 
this period (5 10 min before the next stimulation) a solu- 
tion of anticholinergic drug (0.001 ml) was injected under 
the stimulating electrode. The following increasing concen- 
trations of  Metamyzil: 0.1%, 0.2%, 1% and 2% containing 
1, 2, 10 and 20 mkg of drug in 0.001 ml respectively (pH 
6 .4 -4 .6  depending on concentration) and of Gangleron: 
0.1%, 0.2% and 1.5% containing respectively 1,2 and 15 
mkg of drug in 0.001 ml (pH 6 .8-6 .3)  were used. The 
solutions were prepared with bidistilled water. The adminis- 
tration of the latter (pH 6.9) into hippocampus in our ex- 
periments like in those of Borodkin et al. [4] did not 
change the AD thresholds. 

Injections of solutions of increasing concentrations were 
made with the interval of 4 0 - 8 0  min until the changes of 
AD threshold were obtained. Administration of solutions of 
still higher concentrations was continued after the primary 
change of the excitability of hippocampus. In order to 
inject solutions of increasing concentrations the cannula 
(one of two parts of the chemotrode) was not discarded. 
Before the injection of 0.001 ml of new solution was made, 
the cannula was filled with 0.0002 ml of this solution for 
replacing the former solution. In this way, injection dose 
consisted of the dose in 0.001 ml of latter solution and of 
the 1/5 dose of the former solution. In performing experi- 
ments with injection of cholinolytics into the hippocampus 
the suggestion was checked whether the administration of 
solutions into the point of stimulation can lower the resis- 
tance between two stimulating electrodes. If it were so t h e  
fall of voltage on the object of stimulation and of the am- 
plitude of the excitatory stimulus could be decreased and 
that could be considered as the rise of the AD threshold. To 
check this supposition, an oscilloscope in parallel to the 
stimulating bipolar chemotrode was switched on to the 
generator of rectangular impulses (resistance on the output 

R i = 10 ohm). The known resistance (R) was switched in 
consecutive order with a chemotrode (Fig. 1). Having mea- 
sured the threshold amplitude of AD on the screen of the 
oscillograph without switching on of resistance R and after 
its switching on, the resistance of the load, that is the resis- 
tance between the stimulating electrodes - (R of the 
rabbit: R rab) was determined. 

Rrab = R(A-B) 
B 

Where: 
R -- value of the known, switched in consecutive order with 

the load, resistance; 
A = amplitude (in mm) of the threshold value of rectan- 

gular impulses on the screen of oscillograph before the 
switching on of resistance R; 
After the administration into the point of stimulation of 

Metamyzil or Gangleron which increased the AD threshold, 
the above mentioned measurements were made again. It 
appeared that the resistance between stimulating electrodes 
did not change. On the basis of these model experiments, 
the conclusion was drawn that the rise of AD thresholds in 
hippocampus after the administration of anticholinergic 
drugs into the site of stimulation was not an artifact but a 
result of their specific influence on the excitability of  the 
structure. 

Studying the Activi ty  o f  Epileptogenic Foci 

Epileptogenic focus in dorsal hippocampus (field CAI) 
of control and experimental rabbits was made by adminis- 
tration of 0.001 ml of penicillin-potassium (50 units) in 
bidistilled water through the chemotrode. Experiments on 
the same rabbit were made every other day and penicillin 
was administered into right and left hippocampus in turn. 
Five injections were made into each hippocampus. During 
100 min after administering of penicillin into hippocampus 
the number of fits during every 10 min and the amount per 
minute of interictal epileptiform discharges on EEG in the 
hippocampus were recorded. The results of the first admin- 
istration of penicillin into the given hippocampus of control 
and experimental rabbits (the mean number of fits and epi- 
leptiform discharges during the time of observation)were 
assumed as 100%. In next administrations of penicillin into 
the same hippocampus, changes of the mentioned para- 
meters were determined under injection of 0.001 ml of 
bidistilled water to control rabbits (5 10 min before the 
injection of penicillin) and of either 0.001 ml of 2% solu- 
tion of Metamyzil (20 mkg; 10 experiments) or 0.001 ml of 
1.5% solution of Gangleron (15 mkg; 8 experiments) to 
experimental animals. The temperature of the solutions 
injected into the brain was 37 ° C. 

In the other series of experiments the number of interic- 
tal epileptiform discharges (per 1 min of EEG record) was 
counted several times during the period from the 20th to 
the 40th minute after the administration of penicillin into 
hippocampus, when the pathologic activity of loci became 
stabilized. The mean number of spikes per 1 min was as- 
sumed as the control intensity of interictal discharges. 
From the 40th to 50th minute after formation of the focus, 
Metamyzil (0.05 mg/kg - 7 experiments; 0 .5-2 .5  mg/kg - 
6 experiments) or Gangleron (0.5 3 mg/kg - 13 experi- 
ments) was administered intravenously to experimental 
animals. 

Data of  the experiments were treated statistically using 
Student's t test. The localization of subcortical electrodes 
was determined histologically. 

RESULTS 

The Influence o f  Anticholinergic Drugs on the AD Thresh- 
olds 

Both anticholinergic drugs when administered into hip- 
pocampus under the stimulating electrode caused the rise of 
AD thresholds (Fig. 2, A,B). The results of the experiments 
are given in Table 1. As one can see from Table 1 Meta- 
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FIG. 1. Scheme of  electric circuit to measure resistance between s t imulat ion electrodes before and after adminis t ra t ion of 
solutions of anticholinergics into the point of st imulation.  R 1 = resistance on the output  of  generator of rectangular impulses; R = 
the known resistance switched on consecutive order to s t imulat ing electrodes; e = generator of rectangular impulses; OS = 

oscilloscope; SE = st imulat ing electrodes. 

T A B L E  1 

THE INFLUENCE OF METAMYZIL AND GANGLERON ON AD THRESHOLDS 

Substances 

The first dose of the NUMBER OF EXPERIMENTS The mean value of 

agent administered With a rise of With a step-like the AD threshold 
into the hippocampus With a rise of AD threshold rise of after Metamyzil 

(mkg) Total  AD threshold by the first dose AD threshold and Gangleron 

Metamyzil  1 o r 2  7 7 5 5 

10 or 20 8 8 4 5 from 6 

197.8%* 

Gangleron 2 7 5 3 2 

10 or 15 8 4 3 1 

146.5%* 

*p<0.05 
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myzi l  depressed the  AD- th resho ld  in a larger n u m b e r  of  
e x p e r i m e n t s  and more  in tens ive ly  t h a n  Gangle ron .  

Influence o f  Anticholinergic Drugs on the Activity o f  an 
Epileptogenic Focus in Hippocampus 

Administration o f  cholinolytics directly into the area o f  
epileptogenic loci. A typica l  p ic tu re  of  man i f e s t a t i ons  of  
pa tho log ic  ac t iv i ty  of  an  ep i l ep togen ic  focus  iri the  h ippo-  
c a m p u s  on  EEG is given in Fig. 3. It is seen t ha t  in te r ic ta l  
ep i l ep t i fo rm discharges ( in the  fo rm of  b iphas ic  spikes)  are 
t r a n s f o r m e d  in to  b ioe lec t r ica l  ac t iv i ty  which  is character is-  
t ic of  causing a fit in a rabbi t .  The  f o r m a t i o n  of  h i p p o c a m -  
pal ep i l ep t i f o rm  focus,  its ac t iv i ty  and spreading  of  seizure 
discharges f r o m  h i p p o c a m p u s  has b e e n  e luc ida ted  in m a n y  
s tudies  [3, 6, 9, 10, 12, 15, 27 ] .  

Pre l iminary  e x p e r i m e n t s  have showed  tha t  the  adminis -  
t r a t i o n  of  so lu t ions  of  subs tances  or  bidis t i l led wa te r  i n to  
the  focus,  wh ich  is a l ready deve loped  in the  h i p p o c a m p u s ,  
resul ted  in the  more  f r equen t  and  more  severe fits. Tha t  
made  us in f u r t he r  e x p e r i m e n t s  admin i s t e r  drugs in to  the  
h i p p o c a m p u s  of  e x p e r i m e n t a l  r abb i t s  (and bidis t i l led wa te r  
i n to  the  h i p p o c a m p u s  of  con t ro l  an imals)  be fo re  (and n o t  
a f te r )  the  p r o d u c t i o n  of  a penic i l l in- induced ep i l ep togen ic  
focus. 

The  resul ts  of  these  e x p e r i m e n t s  are given in Fig. 4 A  and  
B. P r e t r e a t m e n t  wi th  e i the r  Metamyz i l  or Gang le ron  did 
n o t  in f luence  the  in t ens i ty  of  in te r ic ta l  discharges.  At  the  
same t ime  b o t h  an t ichol inerg ics  s ta t is t ica l ly  s igni f icant ly  
decreased the  n u m b e r  of  fits name ly :  Metamyz i l  to 62% 
and  Gangle ron  to 39% (of  the  n u m b e r  of fits a f te r  the  first 
con t ro l  in j ec t ion  of  penici l l in  in to  the  h i p p o c a m p u s ) .  

P l a c e m e n t  of  e lec t rodes  in to  the  amygda la  and re t icular  
f o r m a t i o n  was necessary  for  observ ing  the  ef fec ts  of  drugs 

on  the  spikes c o n d u c t e d  f rom h i p p o c a m p u s  or secondary  
ones  in these  s t ruc tures .  The  in tens i ty  of  these spikes was 
smal ler  t han  in h i p p o c a m p u s .  There  was no  d i f ferences  in 
the  in f luence  of  drugs on the  pa thologica l  act ivi ty  in amyg-  
dala and re t icu la r  f o r m a t i o n  as well as in h i p p o c a m p u s .  
There fo re  we measured  in te r ic ta l  spikes in the  lead of  
h i p p o c a m p u s .  

Intravenous administrations o f  Metamyzil and Gangle- 
ron. Gangle ron  in doses of 1 - 3  mg/kg  i.v. like af te r  d i rec t  
a d m i n i s t r a t i o n  in to  the  area o f  ep i lep togen ic  focus in hip- 
p o c a m p u s  did no t  in f luence  essent ial ly  the  in tens i ty  of  in- 
ter ic ta l  ep i l ep t i fo rm discharges (Fig. 4 B). However ,  gangle- 
ron  in these  doses e l imina ted  fits for  30 70 rain f rom the  
t ime  of  admin i s t r a t ion .  In a dose of  0.5 mg/kg  Gangleron  
did n o t  in f luence  the  f r equency  of  fits. In t r avenous  admin-  
i s t ra t ion  of  Metamyzi l  in a dose of  0.05 mg/kg  did no t  lead 
to the  marked  change of  the  in t ens i ty  of  ep i l ep t i fo rm dis- 
charges. This t r e a t m e n t  did no t  inh ib i t  arousal  reac t ion  to 
sensory  s t imul i  (light, sound) .  Metamyzi l  in doses of  
0 . 5 - 2 . 5  mg/kg  which  b locked  the  arousal  reac t ion ,  caused 
a s ta t is t ica l ly  s ignif icant  increase of  in t ens i ty  of  in te r ic ta l  
ep i l ep t i fo rm discharges (up  to 123%). These  data  agree 
wi th  the  resul t s  ob ta ined  by us earlier on the  o the r  mode l  
of  epi lepsy [ 1 6 ] .  Af ter  in t r avenous  admin i s t r a t i on  of  
Metamyzi l ,  especial ly in doses of  0.5 2.5 mg/kg,  behaviora l  
and e l ec t roencepha log raph i c  fits sharply  increased.  

DISCUSSION 

Data  p re sen ted  in this  paper  show tha t  an 
M-ant ichol inerg ic  drug Metamyzi l  and an N-ant ichol inergic  
drug Gang le ron  w h e n  admin i s t e red  di rect ly  i n to  the  r abb i t  
h i p p o c a m p u s  are able to  depress  af ter-discharges in this  
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FIG. 2. Influence of direct administation into hippocampus of Metamyzil and Gangleron on the threshold of AD. A. Depression of AD after 
administration under the stimulating electrode of 10 mkg of Metamyzil. 1. AD threshold in the left hippocampus = 2.5 v. 2. AD absence in 
stimulation of the left hippocampus by the threshold amplitude of current (2.5 v) after administration of Metamyzil. 3, AD threshold 
increased from 2.5 v to 6 v after administration of Metamyzil. C = sensorimotor cortex; HR = right dorsal hippocampus; AL = left amygdala 
nuclei. B. Comparative characteristic of depression of AD thresholds by Metamyzil and Gangleron with statistical data of mean values of AD 
threshold changes by different doses of anticholinergic drugs. On abscissa - doses of the substance in mkg. On ordinate - values of AD 

threshold changes in %% of the initial. 
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FIG. 3. EEG - Interictal epileptiform discharges which are t ransformed in a fit. Epileptogenic focus is located in the right dorsal 
h ippocampus.  C = sensomotor  cortex;  HL and HR = left and right dorsal h ippocampus ;  RF = mesencephallic reticular formation.  
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FIG. 4. Influence o f  anticholinergic drugs on the activity of  epileptogenic focus in rabbit h ippocampus.  A and B. 
Intensi ty of  interictal epileptiform discharges (A) and the number  of  fits (B) in rabbits in control (under repeated 
adminis t ra t ion of  penicillin only into h ippocampus)  and after preliminary adminis t ra t ion of  Metamyzil  and Gangleron 
into the area of  epileptogenic focus in %% to the results of  the first adminis t ra t ion of  penicillin into the given 
h ippocampus  of  control  and exper imental  rabbits. C. Intensi ty of  interictal epileptiform discharges on EEG after 
intravenous adminis t ra t ion of Metamyzil  and Gangleron in %%' to the  initial intensity of  pathologic activity. /+/ over 

the co lumns  = P<0.01 ; / - / o v e r  the co lumns  = data  that  are not  statistically significant. 
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structure.  Metamyzi l  caused a more marked depression in 
the h ippocampus  than Gangleron.  First,  it increased the AD 
threshold in all exper iments ,  whereas Gangleron increased it 
in only 9 of  15. Second,  addi t ional  adminis t ra t ion of  Meta- 
myzi l  in 10 of  13 exper iments ,  af ter  get t ing the first 
changes of  AD thresholds,  caused a more p ronounced  de- 
pression of  h ippocampus ;  whereas, the addi t ional  adminis- 
t ra t ion of  Gangleron led to a fur ther  depression only in 3 of  
15 exper iments .  F r o m  the above ment ioned  data it fol lows 
that  in the area CA~-CA~ of  h ippocampal  pyramidal  cells, 
where the chemot rodes  were implanted b o t h  in basal and 
apical dendri t ic  layers, M-cholinergic systems prevail over 
N-cholinergic ones. This suggestion agrees wi th  results of  
exper iments  with ion tophore t i c  adminis t ra t ion of  choliner- 
gic substances into the h ippocampus  [7] .  

The depression of  AD by anticholinergics suggests that  
blocking of  cholinergic systems prevents  circulat ion of  exci- 
tabil i ty in neuron circuits in the format ion  o f  which some 
cell fields of  h ippocampus  take part. This supposi t ion is 
proved by data on the inf luence of  ant icholinergic drugs on 
the act ivi ty of  the epi leptogenic  focus in the h ippocampus.  
Blocking of  M- or N-cholinergic systems by Metamyzi l  or 
Gangleron injected into the area of  epi leptogenic  focus 
caused the depression of  fits in animals. It is known that  for 
the occurrence of  bo th  fits and AD the spreading of  excita-  
bi l i ty in neuron circuits is necessary [ 18].  The same results 
were obta ined in exper iments  of  Baker and Benedict  [2] .  
They have observed that  M-anticholinergic drug scopola- 
mine injected into the area of  h ippocampal  epi leptogenic  
focus caused by adminis t ra t ion of  p ic ro toxin  or  s t rychnine 
into this s t ructure,  b locked afterdischarges accompanying  
spike and wave complexes .  The suggestion about  the cholin- 
ergic nature of  the t emporo -ammonic  tract ,  which connects  
the entorhinal  cor tex  with the gyrus denta tus  and hippo- 
campal pyramidal  cells [19] ,  speaks in favour o f  the pos- 
sible local izat ion of act ion of  anticholinergics.  Preservation 
of  these links is necessary for appearance of  seizure dis- 
charges in the h ippocampus  [ 13,14 ] because the entorhinal  
cor tex  as well as Schaffer 's  collaterals is a necessary link for 

connect ing  the areas of  h ippocampus  CA~ and CA 3 - C A  4 

into one single circuit  available for circulation of  
exc i tement .  

Intravenously injected M-anticholinergic drug Metamyzil  
through depressing the ascending reticular activating system 
causes nondi rec t  act ivat ion of  h ippocampus ,  which has re- 
ciprocal relations with it [4,5] .  Let us assume that  this 
nondirec t  act ivat ion of  the h ippocampus  caused the intensi- 
f icat ion of  interictal  epi lept i form activity and fits in ani- 
mals after intravenous adminis t ra t ion of  Metamyzil  because 
its direct inject ion into epi leptogenic  focus did not  change 
the intensi ty  of  pathologic  discharges. Gangleron (unlike 
Metamyzi l )  does no t  change the relations of  h ippocampus  
and reticular fo rmat ion  [5] .  That is why, probably,  under  
bo th  its intravenous adminis t ra t ion and direct inject ion into 
the epi leptogenic  focus, the depression of  fits in animals is 
observed and the intensi ty  of  interictal  epi lept i form dis- 
charges does not  change. 

The presence of  a benzoic  nucleus in the structure of  
Metamyzi l  and Gangleron might suggest the existence of  a 
local anesthetic propert ies in these drugs. In this way de- 
pression of  AD and seizure fits by Metamyzil  and Gangle- 
ron due to their in t rahippocampal  inject ions could be a 
result of  a local anesthetic effect  of  the drugs, and not  a 
result of  an anticholinergic effect .  But the ident i ty  of  ef- 
fects of  Gangleron under  its intrastructural  and intravenous 
inject ions on epi leptogenic  foci makes this suggestion 
hardly believable. Single, sporadically recorded EEG interic- 
tal epi lept i form discharges clearly correlate with dramatic  
oscillations of  membrane  potent ia l  of  epileptogenic neu- 
rons, so called "paroxismal  depolar izat ion shifts" (PDS) [8, 
22, 23] .  The absence of  inf luence of  anticholinergics in 
their  adminis t ra t ion into the area of  epi leptogenic focus on 
single epi lept i form discharges in our exper iments  as well as 
in the works of  Baker and Benedict  [2] suggests that the 
blocking of  cholinergic systems in the h ippocampus  proba- 
bly does no t  prevent  the appearance of PDS of  the mem- 
brane potent ia l  of  the neurons located in the epi leptogenic 
focus. 
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