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Inhibition of the convulsant action of metrazol  by injection of 1,4-benzodiazepine derivatives into ex- 
perimental  animals is a sensitive method which can be used for screening tranquil izers .  By recording mini-  
mal effective doses of metrazol  causing clonico-tonic conx~tlsions and tonic extension against the background 
of injection of benzodiazepines it is possible to study quantitatively, in both alternative and graduated forms,  
the temporal dynamics of the anticonxaflsant action of a tes t  compound. In this case it is also possible to 
study the charac ter  of interaction between agonist (metrazol) and antagonist (benzodiazepine) in the formation 
of the pharmacological response by the agonist. 

A method of simultaneous recording of the concentration of phenazepam-14C and its metabolites in the 
mouse brain and the minimal effective doses of metrazol,  intravenous injection of which causes tonic exten- 
sion in animals, is suggested below. Correlation between these parameters  is examined. 

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

Experiments were car r ied  out on female (Black• BALB/c)F 1 mice weighing 18-20 g. Phenazepam-14C 
(4 Ci/mmole) was injected in Tween emulsion intraperitoneally into the animals in a dose of 1.4 mg/kg (40 
~motes/kg).  In the interval from 10 to 120 rain after injection of the drug the minimal effective doses of 
metrazol  causing tonic extension were determined in the animals [1]. Immediately after  recording of the con- 
vulsant action of metrazol  the animals were decapitated, the brain (0.36-0.48 g) was removed, and the radio- 
active mater ia l  was extracted. For  this purpose, the animals '  brains were ground with anhydrous Na2SO 4 (1 : 5 
by weight) to form a dry powder, which was extracted with 7 ml chloroform. Model e~periments showed that 
extraction 3 times was sufficient to extract  all the radioactive mater ia l  from the mouse brain. The pooled 
extracts  were then evaporated in a vacuum drying cupboard at 50~C. The dry residue was dissolved in to luene-  
alcohol scintillator (10 ml) and the quantity of radioactive mater ia l  was determined on an SL-30 liquid pho- 
tometer  (France). The resul ts  were subjected to statistical analysis [2]. 
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Fig. I. Concentration of radioactive ma- 
terial in mouse brain. Line shows content 
of radioactive material calculated by equa- 
tion (i). Abscissa, time (in rain); ordinate, 
C (in #g/g tissue). 

Fig. 2. Changes in anticonvulsant action of 
phenazepam relative to minimal effective 
doses of metrazol during experhnent. 
Continuous line is regression line corre- 
sponding to equation (2); broken line shows 
control values of minimal effective doses 
of metrazol. Abscissa, time (in rain); or- 
dinate, effective dose (in mg/kg). 

Fig. 3. Radiochromatogram of chloroform 
extract of mouse brain in acetone-chloro- 
form-aqueous ammonia (30: 70: 0~ system. 
Duration of experh~ent 1 h. Radioactivity 
peak (1) corresponds to phenazepam-i4c 
(Rf,= 0.85), peak II to the 3-hydroxy-metab- 
olite-14C (Rf = 0.35). Abscissa, values of 
electrophoretic mobility (Rf); ordinate, 
radioactivity (in cpm). 

EXPERIMENTAL RESULTS 

Determina t ion  of the quantity of rad ioac t ive  m a t e r i a l  in the mouse  bra in  a t  dif ferent  t imes  a f t e r  injection 
of phenazepam-14C showed that  the p r o c e s s  of ent ry  of these  subs tances  into and the i r  e l iminat ion f rom an 
organ  obeys  a kinetic equation of the f i r s t  o rde r :  

~ . c •  - ~ t  e - k '  ) + A c  c~ = ~ (e -- _ (1) 

where  C = 1.62 # g / g  t i s sue ,  co r respond ing  to the f ict i t ious dose of the drug enter ing the brain  a f t e r  injection 
of phenazepam (1.4 mg/kg)  into mice ;  k= 2,7 h -1 is the constant  of  entry;  ~ = 0.7 h -1 is the cons tant  of  e l im in a -  
t ion of rad ioac t ive  m a t e r i a l  f rom the a n i m a l s '  bra ins ;  t is the duration of the expe r imen t  (in h), and AC = 0.067 
# g / g  t i s sue  is  the e r r o r  of r e p r e s e n t a t i v e n e s s  of r e g r e s s i o n  at the P < 0.01 level .  

It follows f rom kinetic equation (1) that  the m a x i m a l  concent ra t ion  of phenazeps_m (1.020 • 0.967 p g / g  
t i ssue)  was r eached  in the mouse  bra in  40 rain (0.67 h) a f t e r  injection of the drug (Fig. 1). 

Between the 90th and 120th minu tes  of  the  invest igat ion an exponential  decline in the content  of  r a d i o -  
ac t ive  m a t e r i a l  in the bra in  was obse rved .  During this  per iod  t h e r e  was s ignif icant  (P < 0.05) co r r e l a t i on  (r = 
+ 70) between the coupled values of  the m i n i m a l  ef fec t ive  doses  of  m e t r a z o l  giving r i s e  to tonic extension in 
the m i c e  and the quantity of r ad ioac t ive  m a t e r i a l  found in the bra in .  Between the 10th and 60th minutes  a f t e r  
inject ion of the drug,  no s ignif icant  co r r e l a t i on  could be found between these  indices.  N e v e r t h e l e s s ,  the  s igni f i -  
cant (P < 0.001) ant iconvulsant  effect  of in t raper i tonea l  injection of phenazepam-14C into the m i c e  was at ta ined 
as ea r ly  as a f t e r  10 rain and it p e r s i s t e d  throughout the per iod  of invest igat ion (Fig. 2). It m a y  be pointed out 
that the min ima l  effect ive dose of m e t r a z o l  in the control  group of an imals  which gave  r i s e  to tonic extension 
was 94.3 • 8.4 m g / k g .  V~ith t ime  (60-120 rain of  the exper iment ) ,  however ,  the ant iconvulsant  action of phenaze-  
pare declined ( r = - 0 . 5 9 )  s ignif icant ly (P < 0.01); this  fall  took place  s t r i c t ly  (P < 0.001) l inear ly ,  for  the co-  
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efficient  of cor re la t ion  between the fea tures  was 0.62 and the index of l inear i ty  of cor re la t ion  between fea tures  
(7) was 0.028 �9 0.070. 

The dynamics of the anticonxafisant action of phenazepam can thus be descr ibed  by the following r e g r e s -  
sion equation: 

ED (in pg/kg) (a ~ bt)--A ED,, (2) 

where  b = - 1 . 1 4 3  �9 0.316 is the coeff icient  of r eg r e s s io n  (significant at the P < 0.01 level); a =374.22 is the f ree  
t e r m  of r eg res s ion ;  AED =32.6 /~g/g is the e r r o r  of r ep resen ta t iveness  of regress ion ;  and t the t ime  of the 
exper iment  (in rain). 

Two other facts deserve attention in connection with the problem under discussion. First, the maximal 
anticonvulsant action of phenazepam was observed I0 rain after its administration (Fig. 2) which did not coin- 
cide with the time of the maximum of the content of radioactive material in the brain (Fig. I). The explanation 
is evidently the more complex interaction between these two parameters in the early period of investigation. 
Second, analysis of the radiochromatograms of chloroform extracts of the animals' brain showed (Fig. 3) that 
they contain two peaks of radioactivity which corresponded to the original preparation (I) and to its 3-hydroxy- 
derivative (if); their ratio in the brain was 3.5 : i. 
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Nicotinaznide is a ligand for  benzodiazepine r ecep to r s  and has an action s imi la r  in some of its p a r a m e t e r s  
to that  of the benzodiazepines [12-14]. It has been shown that nicotinamide depressed  epileptic activity both 
in a single focus and in a complex of epileptic loci induced in the c e r e b r a l  cor tex  with s trychnine [7]. 

The aim of this investigation was to study the antiepileptic action of nicotinamide on loci induced with 
the aid of substances  disturbing different  types of inhibition (strychnine,  penicillin) o r  inducing d i rec t  de-  
polar iza t ion of neurons (acetylchol ine-ACH) [9-11, 16]. 

EXPERIMENTAL METHOD 

Acute exper iments  were  c a r r i e d  out on 24 ca ts .  Under e ther  anesthesia  the skin and subcutaneous ce l -  
lu la r  t i s sue  were  divided by a midl ine incision running f rom the nasal bones to the occiput.  The eye was 
drained.  By trephining the bones of the ca lvar ia  and orbi t  wide access  was obtained to different  par ts  of the 
frontal  and t emporo -pa r l e t a l  regions of the ncocor tex.  The exper iments  began 1.5-2 h af ter  adminis t ra t ion 
of e ther  ceased.  The animal was immobil ized ( tubocurarine 0.1 mg/kg) and ar t i f ic ial ly  ventilated. Scat tered  
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