Vitamin E protects against stress-

induced gastric mucosal lesions in
rats more effectively than vitamin C
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1. Introduction

Vitamin C (VC) (or ascorbic acid) is a water-soluble antioxi-
dant. This vitamin scavenges reactive oxygen species (ROS)
such as superoxide radical (0,°), hydroxyl radical ("OH),
hydrogen peroxide (H,0,), singlet oxygen, hypochlorous acid
(HOCUD, and peroxyl radical by itself and also supports the
chain-breaking antioxidant action of vitamin E by reducing
vitamin E radical to vitamin E in the liquid/aqueous interface
[1-7]. VC reduces ROS generation by activated neutrophils
[8] and prevents neutrophil adherence to endothelium by
scavenging ROS derived from activated neutrophils [9]. Vita-
min E (VE) is a lipid-soluble antioxidant. This vitamin func-
tions as a chain-breaking antioxidant for lipid peroxidation in
cell membranes and also as a scavenger of ROS such as
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0.°7, “OH, and singlet oxygen [10]. VE exerts an anti-inflam-
matory action by inhibiting the production of 0,*  in acti-
vated neutrophils, adhesion of neutrophils to endothelial
cells, and transendothelial migration of neutrophils [11-14].
Thus, there are many similarities in antioxidant and anti-
inflammatory actions between VC and VE, although the cellu-
lar localization of both vitamins is different.

It has been reported that ROS generated by infiltrated
neutrophils and the xanthine-xanthine oxidase (XO) system
and/or lipid peroxidation caused by the generated ROS are
involved in the development of gastric mucosal lesions
induced by water immersion restraint stress (WIRS) in rats
[15—20]. We have shown in rats exposed to WIRS over 6 h
that gastric mucosal lesions appear at 1 h of WIRS and
develops time-dependently thereafter and that the gastric
mucosal ascorbic acid level decreases at 3 h of WIRS with
its further decrease at 6 h, whereas the gastric mucosal VE
level decreases at 6 h [21]. Furthermore, we have shown
that oral administration of L-ascorbic acid (250 mg/kg) to
rats with 6 h of WIRS just before the onset of the stress pre-
vents lesion development with attenuation of decreased




