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Evidence has recent ly  been  obtained of intensif icat ion of lipid peroxidat ion (LPO) in cell  m e m b r a n e s  in 
var ious  pathological  p r o c e s s e s  [1, 8, 9]. The w r i t e r s  found marked  act ivat ion of LPO previous ly  in foci of 
epi lept ic  act ivi ty in the c e r e b r a l  cor tex  [6]. P r e l i m i n a r y  admin is t ra t ion  of the antioxidant a - t o c o p h e r o l  to 
an imals  prevented the effect  of LI=O act ivat ion in the focus and dep re s sed  epileptic  act ivi ty  cons iderably  [6]. 
These  r e su l t s  led to the conclusion that  intensif icat ion of LPO plays a pathogenetic role  in the mechan i sms  of 
epi leptogenes is  and, consequently also in the m e c h a n i s m s  of fo rmat ion  of gene ra to r s  of pathologically enhanced 
excitat ion,  of which the epileptic  focus is a spec ia l  case  [5]. 

The object  of th is  invest igat ion was to study the possibi l i ty  of using other  antioxidants as ant iconvulsants .  
The effect  of ionol on epileptic  act ivi ty in r a t s  was studied for  this purpose.  

EXPERIMENTAL METHOD 

Albino rats weighing 150-200 g were used. A focus of epileptic activity was produced by application of 
the sodium sal t  of penicil l in to the su r face  of the sensomoto r  cor tex  of the an imals '  bra in .  Methods of bio-  
chemica l  and e lec t rophys io logica l  m e a s u r e m e n t  were  as descr ibed  previous ly  [6]. Bra in  t i s sue  f rom the 
p r i m a r y  and s y m m e t r i c a l l y  opposite foci of hyperac t iv i ty  was taken 10-20 rain a f t e r  d i sappea rance  (as shown 
by e lec t rocor t i cography)  of epileptic  act ivi ty  ( in ter ic ta l  d i scharges )  in the focus.  LPO act ivi ty  in the f rac t ion  
of unpurified synap tosomes  (FUS) was de te rmined  by m e a s u r i n g  the concentra t ion  of products  reac t ing  with 2- 
th iobarb i tu r ic  acid (TBA-act ive  products) [2]. Synaptosomes  were  f i r s t  suspended at 4~ in K r e b s - R i n g e r  
solution of the following composi t ion  (in mM): NaC1 132, KC1 5, NaH21~ 4 1.2, CaC12 1.2, MgC12 1.3, glucose 10, 
Tr i s -HC1 20; pH 7.6 (20~ 

Ionol (butylhydroxytoluene, 4 -me thy l -2 ,6 -d i - t e r t -bu ty lpheno l )  was injected as a 96% solution in ethanol 
(0.1 ml)  in t raper i tonea l ly  or  subcutaneously once daily on th ree  consecut ive days ,  the las t  injection being given 
24 h before  appl icat ion of penicillin, o r  as a single injection 24 h before  the exper iment .  The following doses  
of ionol were  used: 1, 10, and 100 mg/kg.  

EXPERIMENTAL RESULTS 

The results of measurement of the concentrations of TBA-active products in FUS isolated from the cere- 
bral cor tex  of the ra t s ,  in the regions  of the p r i m a r y  focus of epileptic act ivi ty and the s y m m e t r i c a l l y  opposite,  
" m i r r o r "  focus,  a re  given in Fig .  1. Two groups of an imals  were  tes ted:  control ,  i .e. ,  not rece iv ing  p re l imi -  
nary antioxidants,  and exper imen ta l ,  i .e. ,  a f t e r  inject ion of ionol. 

It was mentioned above that  the development  of a focus of epileptic  act ivi ty in the c e r e b r a l  cor tex  of r a t s  
leads to a two- threefo ld  inc rease  in FUS isolated f rom the cor tex  in the region of the focus, and in the con- 
cent ra t ion  of TBA-ac t ive  products  D which is normal ly  5 0 0 -  100 nmoles /mg prote in  [6]. Under these  c i r c u m -  
s tances  the inc rease  in concentra t ion  of TBA-ae t ive  products  was prac t ica l ly  identical  in the p r i m a r y  and 
" m i r r o r "  foci (Fig. 1) and was independent of the hemisphe re  (right or  left) to which the penicil l in was applied. 
This  fact  is  evidence that  penicil l in has no d i rec t  pro-oxidant  act ion in vivo. The w r i t e r s  showed previous ly  
tha t  penicill in,  in concent ra t ions  of 1 �9 10-C1 - 10 -'~ M, l ikewise does  not affect  the intensi ty of LPO in vi t ro  
(suspension of synap tosomes) .  
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Fig.  1. Effect  of ionol on concentra t ion  of 
LPO products  in FUS isolated f rom c e r e b r a l  
cor tex  in region of p r i m a r y  focus (2, 4) and 
" m i r r o r "  focus (3, 5) of hyperac t iv i ty .  1) 
Control ;  2, 3) penicillin; 4, 5) penici l l in+ionol ,  
100 mg/kg daily for  3 days .  Seven an imals  
t es ted .  Ordinate,  concentra t ion of TBA-ac t ive  
products  (in percent) .  

Fig .  2. E f f e c t  of ionol on number  of convulsive 
p a r o x y s m s  r eco rded  on ECoG in focus of hyper -  
act ivi ty.  1) Penici l l in;  2) penicil l in +ionol, 100 
mg/kg  subcutaneously  on th ree  consecut ive  days; 
3, 4, 5) penic i l l in+ionol ,  1, 10, and 100 mg/kg 
in t raper i tonea l ly  respec t ive ly ;  6) penic i l l in+ 
ionol, 100 mg/kg in t raper i tonea l ly  daily for  3 
days.  Absc i s sa ,  number  of an imals  tes ted;  
ordinate ,  number  of convulsive p a r o x y s m s .  

P r e l i m i n a r y  in t raper i tonea l  injection of ionol in a dose of 100 mg/kg daily on th ree  success ive  days p re -  
vented the ac t ivat ion of Ll=~) obse rved  in m e m b r a n e s  of isolated nerve endings ex t rac ted  f rom the cor tex  in the 
reg ion  of the p r i m a r y  and " m i r r o r "  foci of hyperac t iv i ty  (Fig. 1). A s i m i l a r  r e su l t  was obtained previous ly  
with another  antioxidant,  ~ - t o c o p h e r o l  [6]. 

Invest igat ion of the effect  of p r e l i m i n a r y  injection of ionol in para l le l  expe r imen t s  on the intensity of epi-  
lept ic  act ivi ty  in ra t s ,  r e f lec ted  in the ECoG, revea led  a ma rked  d e c r e a s e  in the number  of focal  ep i lep t i form 
p a r o x y s m s  r e c o r d e d  in the an imals  (Fig. 2). The p a r o x y s m s  were  counted during the period of exis tence of 
the focus of hyperac t iv i ty ,  usual ly 2-2.5 h. It should be noted that  the d i scharge  pa t te rns  of the p r i m a r y  and 
m i r r o r  foci r eco rded  on the ECoG were  identical .  

The m a x i m a l  ant iconvulsant  effect  was  obse rved  a f t e r  t h ree  in t raper i tonea l  inject ions of antioxidant in a 
dose of 100 mg/kg.  The number  of focal  ep i l ep t i fo rm p a r o x y s m s  r eco rded  was reduced in this  case  by an 
o r d e r  of magnitude (Fig. 2). Tr ip le  subcutaneous inject ions (100 mg/kg body weight) o r  a single in t raper i tonea l  
inject ion of ionol in doses  of 1, 10, and 100 mg/kg  were  cons iderably  l ess  effect ive (Fig. 2). 

Hence the antioxidant ionol, which has a l ready  been used for  some t ime  in the food industry [7], like ~ -  
tocopherol ,  has a m a r k e d  ant iconvulsant  action. This  act ion is evidently due to the abil i ty of ionol to pro tec t  
ce l l  m e m b r a n e s  against  the consequences  of ac t ivat ion of LPO in them.  Intensif icat ion of LPO is known to lead 
to d i s turbance  of the bas i c  functions of the m e m b r a n e ,  p r i m a r i l y  its b a r r i e r  (permeabi l i ty  to var ious  subs tances  
is inc reased  [4]) and enzymic  (activity of m e m b r a n e - b o u n d  enzymes  is reduced or  even comple te ly  inhibited 
[4, 10]) functions.  It is these  functions of cel l  m e m b r a n e s  that  a r e  main ly  upset during the development  of foci 
of epi lept ic  act ivi ty  in the c e r e b r a l  cor tex  [3]. 

It can  be expected that  o ther  antioxidants  will  a lso  prove to have a definite ant iconvuls ive action.  Special  
i n t e re s t  f rom this  point of view is a t tached to the study of the pharmaco log ica l  p rope r t i e s  of nontoxic ant ioxi-  
dants ,  e spec ia l ly  those  which have a l ready  found appl icat ion in the food industry.  Such invest igat ions could lead 
to the development  of new drugs  and t he i r  appl icat ion to cl inical  p rac t ice .  

F u r t h e r  conf i rmat ion  has  thus been  obtained of the hypothes is  e x p r e s s e d  previous ly  r ega rd ing  the ro le  
of LPO in ep i lep togenes is  [6]. The antioxidant ionol has been  shown to possess  ma rked  ant iconvulsant  act ivi ty .  
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O d i f a l i n e -  3 -pheny l -3 -O-hydroxypheny l -N- (pheny l i sopropy l )p ropy lamine  - is an or ig inal  co rona ry  di-  
la tor ,  s t ruc tu ra l ly  s i m i l a r  to difr i l ,*  which has been  used in the t r e a t m e n t  of angina pec tor i s  and myoca rd i a l  
infarct ion [11]. The p r o p e r t i e s  of difr i l ,  accord ing  to data  in the l i t e ra tu re ,  a re  due to its mobil iz ing act ion on 
ca techolamine  r e s e r v e s  in ad rene rg ic  nerves  [4, 6] and to i ts  abil i ty to inhibit t r a n s m e m b r a n e  t r a n s p o r t  of 
Ca ++ ions [8]. The act ion of odifaline and dif r i l  has been  studied mainly  in t i s sue  homogenates  by the use of 
b iochemica l  methods  [1, 9], and to a l e s s e r  degree ,  radiographiea l ly ;  only isolated studies have been under-  
t aken  by h i s tochemica l  methods  [8, 12, 13]. However ,  despi te  t he i r  g rea t  value,  these  invest igat ions do not 
re f lec t  the dynamics  of act ion of the drugs .  

It was accordingly  decided to study the dynamics  of act ion of di f r i l  and odifaline on the ca techolamine 
content in pe r iphe ra l  ad rene rg ic  nerves  of var ious  organs  with different  types  of sympathe t ic  innervat ion.  

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

E x p e r i m e n t s  were  c a r r i e d  out on 200 male  Wis ta r  albino r a t s  weighing 150-200 g. A suspens ion  of odi- 
faline o r  difr i l ,  made  up in a 0.5% solution of ca rboxymethy lce l lu lose ,  was injected in t raper i tonea l ly  in a dose 
of 50 mg/kg.  The an imals  were  killed 1, 6, 12, 18, 24, and 30 h a f t e r  a single injection of the drug; 6 to 10 
an imals  were  invest igated at each t ime .  Ra ts  r ece iv ing  an in t raper i tonea l  injection of a 0.5% solution of c a r -  

* P r e  nylamine.  
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