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AbstractÐThe eect of methylglyoxal pretreatment on gastric mucosal injuries caused by 80% ethanol, 25%
NaCl and 0.2 m NaOH, was investigated in rats. The eects caused by pylorous ligation accumulated gastric
acid secretions and ethanol-induced changes in gastric mucus secretions, levels of proteins, nucleic acid,
malondialdehyde (MDA) and non-protein sulfhydryl groups were also investigated. Methylglyoxal pretreatment at oral doses of 50, 100 and 200 mg/kg body weight was found to provide a dose-dependent protection
against the ulcerogenic eects of dierent necrotizing agents used. With the same dose regimen methylglyoxal oered signi®cant protection against ethanol-induced damage on the parameters evaluated for
histopathology. Furthermore, the pretreatment aorded a dose-dependent inhibition of pylorous ligated
accumulation of gastric acid secretions and ethanol-induced depletion of stomach wall mucus, proteins,
nucleic acids, NP-SH contents and an increase in the MDA levels in gastric tissue. The protective eect of
methylglyoxal against ethanol-induced damage to the gastric wall mucosa may be mediated through its eect
on mucous production, proteins, nucleic acids, NP-SH groups and its free-radical scavenging property under
the in¯uence of polyamines stimulated by ornithine decarboxylase activity (ODC). # 2000 Elsevier Science
Ltd. All rights reserved
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INTRODUCTION

Methylglyoxal (MG) is present in various frequently
consumed beverages and foods, in particular in
instant and brewed coee, black tea, whisky and
brandy (Nagao et al., 1986), in addition to its existence in mammalian tissues from various endogenous
metabolic routes. Because MG is a reactive a-dicarbonyl it is thought to contribute to the physiological
states either as a direct toxin or as a precursor for
advanced glycation end-products. It is produced primarily from triose phosphates and is detoxi®ed by
glyoxalase pathway producing d-lactate. In a recent
article, Beisswenger et al. (1999) have reported the
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levels of systemic MG in normal human subjects in
the range of 123  37 nmol/litre as measured by
HPLC. Furthermore, it is reported to be produced
by bacteria present in the human gut (Baskaran et
al., 1989).
MG is reported to inhibit the proliferative activity
of Yoshida ascites hepatoma AH-130 in rats (Tessitore et al., 1989), and human osteosarcoma cell lines
(Sonoda et al., 1995). It is also reported as an antileukemic agent (Regenass et al., 1992). It has been
shown to injure the cultured rat hepatocytes and
cause generation of reactive oxygen species (Kalapos
et al., 1993) and reduce glutathione in isolated hepatocytes from mice (Kalapos et al., 1991, 1992; Vander-Jagt
et al., 1997). Baskaran and Balasubramanian (1990)
found it to inhibit proteins and nucleic acid synthesis
in rat enterocytes and colonocytes.
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