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Previous prolonged clonic seizures diminish antiepileptic activity of val-
proate against pentetrazol-evoked convulsions. G. HABEREK, T. TOM-
CZYK, E.M. URBAÑSKA. Pol. J. Pharmacol., 2001, 53, 81–82.

Prolonged seizures may alter the brain function in numerous ways. It is
conceivable that they might lead to modifications of seizure susceptibility or
anticonvulsive drug efficacy, however, only limited data address this issue.
Therefore, we have decided to estimate the antiepileptic activity of drugs in-
terfering with GABA-ergic neurotransmission in mice subjected to pro-
longed clonic seizures 2 weeks before, using pentetrazol test. The activity of
valproate, but not diazepam or phenobarbital, was diminished in animals fol-
lowing repetitive clonic seizures. It might be hypothesized that in humans
suffering from epilepsy, prolonged seizures in the past might contribute to
the lowered efficacy of valproic acid later on.
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Convulsive diseases, including epilepsy, occur
in 1 to 5% of human population. Unfortunately, ap-
proximately 20% of patients are resistant to the
currently used pharmacotherapy, but the mecha-
nism underlying this phenomenon is still not well
understood. Experimentally evoked status epilepti-
cus (SE), often accompanied by severe neurode-
generation within limbic structures, may cause sub-
sequent behavioral changes [4, 6]. It is conceivable
that prolonged seizures might alter the brain func-
tion in a way which will lead to modifications of
seizure susceptibility or anticonvulsive drug effi-
cacy later on [5]. Suprisingly, only limited data ad-
dress this issue. Experimental limbic seizures were
shown to cause � -aminobutyric acid (GABA)-ergic
system dysfunction followed by the lowered effi-
cacy of antiepileptics upon next convulsive episode
[1, 2].

Therefore, we have decided to estimate the anti-
epileptic activity of drugs interfering with GABA-
-ergic neurotransmission in mice subjected to pro-
longed clonic seizures 2 weeks before. The experi-
ments were performed on male Albino Swiss mice,
with initial body weight of 22–28 g, kept under
standard laboratory conditions. Prolonged clonic
seizures were evoked with the use of pentetrazol
(Sigma, USA) at the dose of 150 mg/kg, given sub-
cutaneously (sc). Non-competitive N-methyl-D-as-
partate (NMDA), receptor antagonist, dizocilpine
(MK-801; Sigma, USA), was administrated at the
dose of 0.2 mg/kg, intraperitoneally (ip) 30 min
earlier, to prevent high mortality of animals. Such
procedure resulted in the repetitive clonic seizures
occurring every 3–7 min, and lasting for at least
90 up to 120 min [3]. Overall mortality was ap-
proximately 20% of animals tested. Control ani-
mals were given MK-801 ip.

The anticonvulsive potential of drugs was esti-
mated in pentetrazol test performed 14 days after
induction of prolonged clonic seizures. In the initial
studies we have evaluated the convulsive activity
of pentetrazol itself. The dose of a drug evoking
seizures in 97% of animals tested (CD#*) was not

changed after prolonged seizures. In further studies,
the antiepileptic activity of drugs was analyzed
based on the estimations of ED)! values (dose of
a drug preventing 50% of the studied animals from
seizures). Prolonged clonic seizures did not affect
the ED)! values of phenobarbital and diazepam
(21.5 [16.5–27.9] vs 20.6 [17.0–25.0] mg/ kg, and
0.296 [0.273–0.321] vs 0.312 [0.281–0.347] mg/kg,
respectively). In contrast, the action of valproate
was impaired, as revealed by the increase in its
ED)! value from 203.0 [185.0–222.9] to 231.1
[212.3–251.7] mg/kg (p < 0.05).

The obtained results indicate that previous re-
petitive clonic seizures might evoke changes in the
activity of valproate used in the later period as an
anticonvulsant drug. It might be hypothesized that
in humans suffering from epilepsy, prolonged sei-
zures in the past might contribute to the lowered ef-
ficacy of valproic acid later on.
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