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Abstract: Our previous study showed that epileptic
seizures induced by DL-methionine DL-sulfoximine
administration to rats could be prevented and Tl
relaxation time shortened as a sign of avoiding the
brain ederna fluid by prior administration of an
antioxidant vitamin E.This present study also consisted
of three randomized groups: The first was the control
group, the second the epilepsy group, the third the
prophylaxis group. In each group seven male swiss
albino rats of the same age and similar weight were
used. In all of the animals in the second-epilepsy
group, epileptic generalized seizures were induced
pharmacologically by DL-methionine DL-sulfoximine
i.v.. In the third prophylaxis group, alpha-tocopherol
( vitamin E ) was intravenously given fifteen minutes
before injecting the same epileptic agent of the same dose.
None of the animals in this third group developed any
convulsions. Thirty minutes after the appIication of the
epileptic agent, all rats in the last two groups were
decapitated. The cerebral hemispheric tissue removed
from the same site was histologically investigated in all
animals of each group by an electron microscope. The
clinical as well as neuropathological outcome confirmed
that theDL-methionineDL-sulfoximine-inducedepileptic
activity could be arrested and epileptic cell and tissue
damage could be prevented by prophylactic
administration of vitamin E.

Key Words: Epilepsy, glutamate, epileptic cell damage,
electron microscope, vitamin E

22

Özet: Birönceki çalismamizda siçanlara DL-metiyonin
DL-sulfoksimin verilmesiyle meydana gelen
epilepsinin önceden antioksidan vitamin E
verilmesiyle önlenebilecegi ve bein ödeminin
önlendiginin Tl gevseme zamaninin kisalmasiyla
gösterildigini bildirmistik. Bu çalismamizda da üç grup
vardir: Kontrol, epilepsi ve profilaksi gruplari. Epilepsi
grubundaki deneklere i.v. OL metiyonin OL
sulfoksimin verilerek yaygin epileptik nöbetler
olusturuldu. Profilaksi grubundaki deneklere epileptik
madde verilmeden onbes dakika önce intra venöz
olarak alfa tokoferol uygulandi. Üçüncü gruptaki
deneklerin hiç birinde nöbet görülmedi. Epileptik
madde uygulanmasindan otuz dakika sonra son iki
gruptaki siçanlar dekapite edildi. Ayni bölgeden alinan
hemisferik beyin dokusu elektron mikroskopla
histolojik olarak incelendi. Klinik ve nöropatolojik
sonuçlar OL metiyonin OL sukfoksiminle meydana
gelen epilepsinin durdurulabilecegini ve epilepsiye
bagli doku ve hücre hasarinin vitamin E verilmesiyle
engellenebilecegini göstermistir.
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INTRODUCTION

Vitamin E (alpha-tocopherol) seems to be the
first line of defense against peroxidation of cellular
and subcellular membrane phospholipids such as
those of mitochondria, endoplasmic reticulum and
plasma membranes (17). This antioxidant activity of
vitamin E is thought to be caused by three main
moleculer mechanisms; first, reduction of lipid
oxidants; second, stabilization of the moleculer
components of the membrane lipid bilayer through
formation of complexes between tocopherol and the
polyunsaturated fatty acids in the membrane; and
third, quenching of nonlipid radicals such as singlet
oxygen. Thus the biochemical action of vitamin E
appears to be prevention of peroxidative damage to
cellular and subcellular elements, which thereby
preserves the organelles necessary to cope with
disease, physical or chemical environmental insults
and other stresses including the effect or cause of
epilepsy (17,26,29 ).

In our preceding study we have also discussed
in detail on a preventing effect of alpha-tocopherol
on the experimentally induced clinical epilepsy and
its influences on the cerebral vascular permeability
with its subsequent effect on water and protein
concentration -the brain edema fluid or exudate- in
brain tissue (10).

In this present study we aimed to investigate in
greater detail using the electron microscopy the
influence of vitamin E on the extent and type of
structural damage that occur in the rat cerebral
hemispheric tissue af ter OL-methionin OL­
sulfoximine- induced epilepsy.

MATERIALS AND METHOD S

Twenty-one adult male Swiss albino rats of the
same age weighing 200-250 g were used. They were
randomly divided into three groups (The first group
is the control group, the second is the epilepsy
group, the third group is the prophylaxis group).
Each group consisted of seven rats. Animals were
anesthetized with diethyl ether. Catheters filled with
100 IU heparin in isotonic saline (0.9 % w/vol NaCl)
were inserted into a femoral vein and artery. Each
animal in the control group also received the same
amount of isotonic saline (0.9 % wt/vol NaCl). The
hindquarters of the animals were immobilized in a
loosefitting plaster east and the rats allowed to
recover. The body temperature was monitored with
a rectal temperature probe, and external heat lamps
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were utilized to maintain body temperature at 35­
37° C.

When the animal was entirely un conscious 30
minutes after ether anestesia, the rats in the control
group were decapitated. Brains were quickly
removed from the calvaria and freed from the
cerebrospinal fluid (CSF).

Tissue samples were taken from the same
cerebral frontal cortical-area in each animals, and
prefixed in 2.5 % glutaraldehyde in phosphate buffer.
They were postfixed in 1 % buffered osmium
tetraoxide (OS04)' en bloc-stained with uranyl acetate
and Reynold's lead dye, dehydrated and embedded
in epon 812. For histopathological examination a
JEOL 1200 electron microscope was used. Animals
in the epilepsy group were given a single rapid
intravenous injection of DL-methionine DL­
sulfoximine [ OL - [3 - Amino - 3 carboxypropyl 1

methyl sulfoximine , crystalline [ 1987 - 67- 8 ]
CsHi2NP3S FW 180.2, Sigma, product number M
9503] 200 mg/kg dissolved in water given 30
minutes af ter ether anestesia to induce epileptic
seizure ( 10 ) . In all rats, a single rapid intravenous
administration of DL-methionine DL-sulfoximine
resulted in immediate generalized tonic-c1onic
convulsions with a mean duration of 120±20 s. No
significant difference in seizure pattern and duration
was observed. At the end of the experiments, I.e. 30
minutes after DL-methionine DL-sulfoximine, all of
the seven rats included in this epilepsy group were
decapitated and prepared in the same manner used
in the first group to examine in an electron
microscope.

In the third prophylaxis group all rats were
given a single intravenous administration of vitamin
E [a - Tocopherol nicotinate (pts) (Vitamin E
nicotinate) [ 51898 - 34 - 1 ] C3sHs3N03 FW 535.8
Sigma, Product number T 5134] 30 mg/kg at normal
speed. During and after the injection of vitamin E no
significant reaction was observed. Fifteen minutes
later a single rapid I.v. injection of OL-methionine
OL-sulfoximine 200 mg/kg dissolved in water, was
giyen. However, non e of the animals developed any
kind of epileptic seizure, in contrast to the second
group. The consciousness level of the animals was
not in any way affected. Thirty minutes af ter the
injection of the epileptic agent, the animals were
decapitated and the ir brain tissues were prepared
and dealt with in the same fashion utilized in the

first and second group of this study to undertake the
electron microscopic examination.
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