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INTRODUCTION

Our previous study as well as literature indicated that
deficiency of neuronal antioxidant defence mechanism
can play an important role in epileptogenesis with the com-
bination of unsatisfactory inhibiting mechanism (1-3). For
this reason, in the present study superoxide dismutase
(SOD), catalase activities and levels of serum haptoglobin,
transferrin and ceruloplasmin were determined in idio-
pathic epilepsy cases. On the other hand the effects of
SOD and catalase preadministration in response to
penthylentetrazol (PTZ) in convulsive dose in New
Zealand white and Chinchilla Gray rabbits were investi-
gated electrophysiologically.

MATERIALS AND METHODS

In twenty epileptic patients and twenty normal adults, red
blood cell SOD and catalase activities were determined by spec-
trophotometric methods (4,5). Beckman (Model 26) and Hitachi
(100-30) spectrophotometers were used for determination of red
cell SOD and catalase activities. Haptoglobin, ceruloplasmin and
transferrin levels were determined by radial immunodiffusion, and
Nor-partigen immunodiffusion plates (Behring) were used for this
purpose.

In the experimental part of the study, 40 rabbits (20 New
Zealand and 20 Chinchilla gray type) were used. To half of the
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Figure 1: The red blood cell SOD activities of epileptic patients
and healthy adults (control). (mean value +SD).
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rabbits PTZ 100 mg/kg were injected intravenously and followed
up electrophysiologically for two hours. As for the other half of
rabbits, SOD 1mg/kg and catalase 150.000 1U/kg were adminis-
trated intrapertioneally 30 minutes before PTZ in convulsive dose
(100 mg/kg). Epileptic activity was recorded by fronto-pariatel
electrodes on an electroencephalograph (Grass Model). Penthy-
lentetrazol, Superoxide dismutase (from bovine erytocytes) and
catalase (from bovine liver) were obtained from Sigma Chemical
Co. Data were analysed by Student's t test.
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Figure 2: The red blood cell catalase activities of epileptic patients
and healthy adults (control). (mean value +SD).
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Figure 3: Serum haptoglobin (A), transferrin (B) and ceruloplasmin (C)
levels of healthy and epileptic groups. (mean value £SD).

RESULT AND DISCUSSIONS

In epilepsy cases, red blood cell SOD and catalase
activities were found to be significantly higher than normal
adults (P<0.01) (Figures 1 and 2). The mean serum hap-
toglobin levels in normal ranges, but in five patients serum
haptoglobin values were under normal levels (Figure 3).
The mean transferrin and ceruloplasmin levels were sig-
nificantly lower than controls (P<0.001, P<0.01). But trans-
ferrin values were in normal limits (at lower levels of
normal ranges).
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Figure 4: The effect of SOD and catalase preadministration on the
convulsive response to PTZ in rabbits.
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Figure 5: The relationship between epilepsy and anantioxidant
defence mechanism.
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In Chinchilla Gray rabbits red cell SOD and catalase
activities were found to be significantly higher than those
in New Zealand rabbits (P<0.01, P<0.05). And this group
was much more sensitive to penthylentetrazol (6, 7). In
about half of the rabbits, intraperitoneal administration of
SOD (1 mg/kg) and catalase (150.000 1U/kg) 30 minutes
before penthylentetrazol (100 mg/kg i.v.) inhibited convul-
sions, whereas in the other half of the cases single and
short convulsive period following penthylentetrazol was
observed (Figure 4).

These clinical and experimental findings, and the liter-
ature findings (8-10) - increased lipid peroxidation in
epileptogenic foci and augmented lipid peroxidation prod-
ucts in the cerepbrospinal fluid and in peripheral blood
plasma in the epileptic cases-indicate the important patho-
genetic role of antioxidant denciency and/or oxidant stress
in idiopathic epilepsy (Figure 5). This is probably due to
decrease (glutathione peroxidase activity and/or
decreased haptoglobin, transferrin and ceruloplasmin
functions.

Therefore we think that the combination of traditional
antiepileptic and antioxidant agents in idiopathic epilepsy
therapy can be more effective. This subject is to be inves-
tigated further from this point of view.
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