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It was shown previously [i, 3-5] that nicotinamide (NA), pyridoxal phosphate (PP), and 
a-tocopherol (~-TP), each separately but more especially in combination, have a marked anti- 
epileptic action. These vitamin preparations, in combination with synthetic antiepileptic 
agents (phenobarbital, phenazepam), potentiate the action of the latter [5, 7]. The potenti- 
ating action of members of both classes of drugs allows the doses of synthetic antiepileptic 
agents to be reduced. 

The present investigation is a continuation of those cited above, with the aim of devel- 
oping pathogenetic combination therapy [2] and studying the anticonvulsant action of diaze- 
pam (DP), carbamazepine (CP), sodium valproate (SV), and their combinations with NA, PP, and 
a-TP, on a model of generalized seizure activity. 

EXPERIMENTAL METHOD 

Experiments were carried out on noninbred male albino rats weighing 18-24 g. General- 
ized clonicotonic convulsions were induced by intraperitoneal injection of metrazol in a 
dose of i00 mg/kg. The effects observed were recorded visually for 30 min after injection 
of the convulsant. The severity of the clonic and tonic convulsions and the number of ani- 
mals dying during them also were taken into account. The intensity of the seizure reactions 
was expressed in points [5]. DP, CP, and SV were injected i h, NA 15 min, PP 30 min, and ~- 
TP 24 h before injection of metrazol (all were injected intraperitoneally). The numerical 
results were subjected to statistical analysis by parametric and nonparametric methods. 

EXPERIMENTAL RESULTS 

Metrazol in a dose of 100 mg/kg induced generalized clonicotonic convulsions in all ani- 
mals, which died in the course of 30 min (Table i). DP in a dose of 0.5 mg/kg protected 
some animals against tonic and clonic convulsions and significantly reduced their severity 
and mortality. It was shown previously that administration of NA (250 mg/kg), PP (10 mg/kg), 
and a-TP (100 mg/kg) separately in the above doses caused a significant increase in the la- 
tent period of convulsions but had no significant effect on the intensity of the seizures or 
mortality among the animals [5]. When DP was injected together with NA the ability of DP to 
reduce the number of animals with tonic convulsions and to reduce their severity and mortal- 
ity, was considerably potentiated. When a combination of PP and DP was used, a tendency was 
observed toward potentiation of the anticonvulsant effects of DP. A combination of DP, NA, 
CP, and ~-TP protected 50% of animals against clonic convulsions and completely abolished 
tonic convulsions (Table l). The results obtained with combinations of PP with DP, CP~ and 
SV are not included in Table 1. CP (50 mg/kg) did not prevent clonic convulsions but consid- 
erably reduced the number of animals with tonic convulsions and the severity of the seizures, 
and reduced almost by half the mortality among the animals (Table I). A combination of CP 
with NA protected more than 70% of animals against tonic convulsions and significantly re- 
duced the severity of the seizures and mortality among the animals compared with CP alone~ 
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TABLE i. Effect of Diazepam, Carbamazepine, Sodium Valproate, and Their Combina- 
tions with Nicotinamide, Pyridoxal Phosphate, and a-Tocopherol on Metrazol Seizures 
in Mice 

Experimental  
conditions 

Control (physiological 
saline + metrazol)  

DP 
DP+NA 

DP + PP 
DP+NA +PP + c~-Tp 

CP 
CP+NA 
CP + PP 
CP+NA + P P + a - T P  

SV 
SV + NA 

SV + PP 
SV + NA + PP + ry -TP 

Dose of drugs, 
r a g / k g  

100 

0,5 
0,5___250 

0,5+10 
0,5+250 

10+100 

50 
50+250 
50+10 
50+250+  10+ I00 

200 
200+250 

200+ 10 
200+250+ 10@ 100 

Number of 
anita als 

25 

20 
20 

1 5  

20 

20 
15 
15 
20 

20 
20 

15 
20 

Number  of animals  
with seizures 

clonic tonic 

100 I00 

85 70 
60 30 

80 53 

55 0 

lO0 55 
i00 27 
I00 27 
70 25 

1 
I00 60 
95 35 

100 50 
90 20 

Severity of 
seizures, points 

4,0 

2,9:=I-0,2" 
2,2• 
Px--P2<O,05 

2,5_+.0,3* 

1,54-0,2" 
P~--P4<O,05 

3,6+0,2* 
3, I •  
3,2• 
2,6/=0,2* 
Ps--Ps<O,05 

3,6__0,1" 
3,1/=0,2" 

Pg--Pxo<O,05 
3,4/=0,1 
2,5___0,2* 

Plo--PI~<O,05 

Mortality 

abs. % 

25 I00 

4 20 
0 

3 20 

0 

11 55 
27 
aa 
10 

12 60 
6 30 

6 40 
3 15 

*P < 0.05 compared with control. 

The anticonvulsant action of CP was potentiated also when given in combination with PP: the 
number of animals with tonic convulsions and their mortality both decreased. With a combina- 
tion of CP, NA, PP, and a-TP a further reduction in severity of the seizures was observed 
down to 2.6 • 0.2 points (P < 0.005) and in mortality. 

In a dose of 200 mg/kg, SV considerably reduced the number of animals with tonic convul- 
sions, as well as their severity and mortality among the animals. With a combination of SV 
and NA a greater reduction was observed in the severity of the seizures and in mortality 
from them compared with the effects of SV alone. PP also potentiated the anticonvulsant ef- 
fects of SV. SV in combination with NA, PP, and ~-TP had the strongest anticonvulsant ef- 
fect: The number of animals with tonic convulsions was reduced significantly, the severity 
of the seizures diminished (to 2.5 • 0.2 points), and fewer animals died. 

These experiments thus showed that DP, CP, and SV significantly reduced the number of 
animals with seizures induced by metrazol and weakened their intensity, in agreement with 
data obtained by other workers [9, 13, 14]. The convulsant effects of metrazol are known to 
be associated with direct depolarization of the neuron membrane [15] and disturbance of the 
GABA--benzodiazepine receptor complex system [9]. The mechanism of the anticonvulsant action 
of DP, CP, and SV is associated with the effect of these substances on different components 
of GABA-ergic inhibitory control [10-12]. Studies of the effect of NA and PP on different 
models of epileptic activity led to the conclusion that the antiepileptic effect of these 
drugs also is realized through activation of the GABA-ergic system [4, 5, 7]. 

~-TP is a powerful natural antioxidant, which depresses enhanced lipid peroxidation 
(LPO) of neuronal membranes, reduces the free radical concentration, and depresses epileptic 
activity [i, 3, 5, 7] and also, it can be postulated, normalizes the state of the GABA--benzo- 
diazepine receptor complex. The high anticonvulsant efficacy of combinations of DP, CP, SV, 
and the vitamins listed above can evidently be linked with these particular features of the 
action of the drugs. 

The writers showed previously that NA, PP, and a-TP potentiate the antiepileptic action 
of phenobarbital and phenazepam [5]. Bourgeois et al. [8] confirmed our observations on po- 
tentiation of the anticonvulsant effects of phenobarbital by NA. The results of the present 
investigation, and also those obtained previously [3-6] indicate that these vitamin prepara- 
tions potentiate the action of antiepileptic agents of various classes and withdifferent 
models of epileptic activity. It can be postulated on the basis of the foregoing facts that 
different forms of epileptic activity are based on common pathogenetic mechanisms. These in- 
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clude insufficiency of GABA-ergic inhibitory control, intensification of LPO, disturbance 
of oxidation-reduction processes, and so on. Normalization of these mechanisms by the ac- 
tion of vitamins helps to depress the level of epileptic activity. The vitamin preparations 
studied, in the necessary doses, may thus be considered to potentiate the action of differ- 
ent kinds of antiepileptic agents, as a result of which the doses of synthetic drugs can be 
reduced. This situation is very important because of the need for prolonged treatment and 
the possibility of side effects and complications. The results of these investigations pro- 
vide a new basis for consideration of the desirability of using anticonvulsant drugs and vi- 
tamins in the form of pathogenetic combination therapy. Yet this may apply not only to the 
treatment of epilepsy. Since the pathogenesis of every neuropathological syndrome character- 
ized by hyperactivity of systems is based on the formation of a generator of pathologically 
enhanced excitation [2], it can be tentatively suggested that this proposed pathogenetic com- 
bination therapy may also be useful in the treatment of other neuropathological syndromes 
(diencephalic syndromes, pain syndromes of central origin, manic-depressive psychosis, etc.). 
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