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In Vitro Effect of Glutathione on Mitomycin-C in
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Mitomycin-C (MMC) is a potent antibiotic and anticancer
drug known to cause mutagenic effects (Gebhart 1980).
The mutagenic potential of MMC induced micronuclei in
Swiss albino mice wusing the invivo bone-marrow
micronucleus test was evaluated in the presence of
glutathione (Rita et al. 1991). The lymphocytes were
treated with 0.2 ug/ml of MMC and 2.5, 5.0, 10.0, and
20.0 ug/ml glutathione (GSH) for 24, 48 and 72 hrs.
There was significant increase in the frequency of
chromosomal aberrations in cells treated with MMC alone,
however the incidence of chromosomal aberrations reduced
in cells treated with MMC and GSH in combination. The
results indicate that GSH plays a protective role in the
presence of MMC.

MMC has shown antitumor activity in a wide variety of
clinical and experimental cancers (Crooke and rander
1976, Doll et al. 1985). It produces specific locus
mutations in spermatogonia of male mice (IARC 1976) and
induce sister chromatid exchanges in bone marrow and
testes of rats, mice and human lymphocytes with invivo
treatment. Investigation on the mechanism of
carcinogenic and mutagenic action of MMC is based on its
conversion to toxic metabolites and its ability to
damage DNA (Doll et al. 1985). Glutathione plays an
important role in the process of antimutagenesis and
anticarcinogenesis (Ketterer 1988). It has been reported
that it is antimutagenic in vitamin-A deficiency rats
treated with benzo(a) pyrene (Alzieu et al. 1987).
Lester and Leishel (1988) found that GSH detoxified
methyl parathion and azinophosmethyl in invivo
investigation. In the present study the mutagenic
potential of MMC is evaluated in the presence of GSH in
vitro human lymphocytes.

Send reprint requests to D.Geetanjali at the above
address.
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MATERIALS AND METHODS

Mitomycin-C (100% purity, CAS No,66F 0494) and
Glutathione (100% purity, CAS No. G 4251) were obtained
from sigma chemical company (St. Louis, MO,U.S.A.) for
the present study.

Intravenous blood was collected from healthy human donor
(male) under aseptic conditions. Lymphocyte cultures
were initiated by adding 0.3 ml of whole blood to RPMI
1640 medium supplemented with human AB serum, (25%)
phytohemagglutinin (0.5%) and dicrystacine (0.25%). Four
sets of cultures were maintained. First set of cultures
were treated with 0.2 ug/ml of MMC and four
concentrations of GSH i.e. 2.5, 5.0, 10.0 and 20.0
ug/ml, second set of —cultures received four
concentrations of GSH only, third set of cultures were
treated with 0.2 ug/ml MMC and fourth set of cultures
were treated with an equal volume of distilled water
(control). The chemicals were treated to the cultures
at different time intervals for 24, 48 and 72 hrs of
duration. The cultures were terminated by adding 0.1
ug/ml of colchicine, two hours before harvesting the
cultures, to arrest the cell cycle at metaphase. All the
cultures were harvested by the method of Moorhead et al.
(1960) .

400 metaphases were scored for chromosomal aberrations
for each concentration and in each set of experiment.
The experiment was repeated twice for chromosomal
aberrations. The aberration fredquencies were similar in
both experiments. Various types of chromosomal like
chromatid gaps, breaks, deletions, chromatid fragments
and isochromatid gaps and breaks were recordeda
Statistical analysis of the data was made by using X
test for chromosomal aberrations.

RESULTS AND DISCUSSION

The results on the incidence of chromosomal aberrations
after the treatment with 2.5, 5.0, 10.0 and 20.0 ug/ml
of GSH for 24,48 and 72 hrs. are given in table I.
Chromatid breaks, gaps, deletions, fragments and
isochromatid gaps and breaks were observed. There was a
dose dependent increase at all intervals in the
frequency of chromosomal aberrations. However the
statistical analysis reveals that the increase in the
frequency chromosomal aberrations was not significant
when compared to control. Table 2 shows a statlstlcally
significant increase in the chromosomal aberrations in
cultures treated with MMC between control at all time
intervals. The data in table 3 shows that there was no
statistically significant increase in the incidence of
chromosomal aberrations treated with MMC (0.2 ug/ml) and
GSH (2.5, 5.0, 10.0 and 20.0 ug/ml) simultaneously when
compared to control.
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The results indicate that GSH plays a protective role in
process of chromosomal damage caused by MMC human
lymphocyte cultures. Earlier the bio antimutagenic
property of L-~Cysteine, one of the metabolites of GSH
have already proved in invitro system (Speit et al.
1980, Inoue et al. 1985) and in mice bone marrow
micronucleus test against an antiamoebic drug (Ghaskadbi
et al. 1987). Further Rita et al. (1991) showed that the
mutagenicity induced by MMC was reduced with the GSH in
vivo bone marrow micronucleus test of mice. The
biochemical mechanism of GSH involved in the protection
of MMC mutagenicity was not known.

However, GSH derivatives undergo transformation within
the detoxifying system of the liver. They are further
metabolized to cysteine and mercapturic acid. Ketterer
(1988) reviewed the ability of GSH to detoxify
electrophiles which have an important role in the
process of mutagenesis and carcinogenesis. It is a
hypothesis that sulphohydryl group present in GSH brings
about biochemical changes to protect DNA from the free
radical attack and lead to elevation of DNA repair.
Cysteine which is derived from GSH transformation is
known to stimulate the biosynthesis of polyamines (Acuff
and Smith 1983) and polyamines are reported to stabilize
DNA (Tabor and Tabor, 1984). Probably cysteine a
byproduct of GSH is involved in the protection against
the mutagenic action of MMC in invitro human lymphocyte
cultures.
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