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Manda Suppresses Emotional Stress-Induced
Stomach Ulcers in Rats

Motoko Kawai'? and Shingoro Matsuura?

Manda, a natural product made by yeast fermentation of many fruits and black
sugar, has antioxidant activity. In the present study, manda prevented stomach
ulcers caused by immobilization-induced emotional stress. Manda [5% manda
solution (w/v)] and saline as control, were administered by a canula into the
stomach of each experimental animal subsequently after 1, 2, 3, 4, and 5 hours
Jrom the start of the emotional stress. We classified the severity of gastric lesion
formation induced by immobilization with each rat Lying on its back for 6 hours
at room temperature on a five-grade scale. The control rats all showed conges-
tion and some degree of bleeding in the mucosa of the stomach. However, of the
experimental rats, one showed no hemorrhagic lesions only congestion in four
cases, and slight or moderate bleeding in eight cases with no massive bleeding
cases. The distribution of these data significantly differ from that of the control
rats, which suffered the greater damage (x*= 10.589, p < 0.05). In light micro-
scopic examinations, the control rats showed necrosis in the gastric mucous
membranes, desquamation, and bleeding of gastric mucosa. However, the rats
treated with manda showed only congestion and did not show erosion or
hemorrhage. These results suggest that manda or manda metabolite(s) was
absorbed from the stomach and may have produced these action. In the mean-
time, we are analyzing manda components to try to isolate the active ingre-
dient(s)
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INTRODUCTION

Manda is a natural product made by yeast fermentation of many fruits and
black sugar. The starting materials, its composition and the method of prepara-
tion have previously been reported (Kawai, Matsuura, & Mori, 1994). Manda
was demonstrated to scavenge hydroxyl, superoxide, and diphenyl-p-picryl-
hydrazyl (DPPH) radicals in vitro, and to inhibit the formation of thiobarbituric
acid-reactive substances (TBARS) in iron-induced epileptic foci in rats (Kawai,
& Maisuura, 1997). Furthermore, its beneficial effects on plants and experiment
animals, including antioxidant effect on reactive oxygen species (ROS) have
been reported (Kawai, & Matsuura, 1997; Kawai, Matsuura, & Mori, 1994),

Recently, the pathogenesis of stomach ulcer has been related to ROS gen-
eration produced from blood flow, ischemic tissue or leukocytes such as neu-
trophils. Furthermore, it has been shown that the gastric mucosa was injured by
free radicals, and that sach an injury was inhibited by antioxidant reagents
(Granger, Rutiki, & McCord, 1981; Henrotte, Franck, Santarromana, Nakib,
Dauchy, & Boulu, 1992; Liu, & Mor, 1994; Liu, Wang, & Mori, 1994, Obispo,
1993; Ray, & Henke, 1990; Salim, 1989; Yoshikawa, 1989; Yoshikawa, Mi-
yagawa, Yoshida, Sugino, & Kondo, 1986; Yoshikawa, Yoshida, Miyagawa,
Takemura, Sugino, & Kondo, 1987). In this paper, we investigated the pro-
phylactic effect of Manda, an antioxidant, on the stomach ulcer induced by
immobilization stress, which is known to relate closely to free radicals. Further-
more, we investigated the stomach cell lesion induced by stress and confirmed

the protective action of manda by light microscopy.
it

METHODS

Animals. Twenty-four male Sprague Dawly rats age of 7-10 weeks,
weighing 210-300 g were used, and were housed at constant temperature (25
* 2°C) and humidity (50 + 5%) prior to this experiment for 1 week. Eleven
were randomly assigned to the experimental group and 13 to the control group.

Procedure. All rats were slightly anesthetized with ethylether. Emotional
stress was charged by immobilization with each rat lying on its back for 5 hours
at room temperature (20°C =+ 2°C) according to Weininger’s method
(Weininger, 1956). Manda (5% manda solution (w/v), Manda Fermentation Co.,
Ltd., Hiroshima) was administered by a canula into the stomach of each experi-
mental animal after 1, 2, 3, 4, and 5 hours from the starting of the emotional
stress. The control rats were administered with saline instead of manda on the
same schedule.

Preparation of Tissue Sections. After 6 hours, all experimental rats were
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slightly anesthetized with ethylether, and promptly sacrificed. Their stomachs
were removed, dissected along their greater curvature, the inner mucous mem-
branes were opened and prepared for sampling of microscopical observation,
i.e., the stomachs were dissected transversely into several blocks and fixed by a
fixative containing 4% paraformaldehyde in 0.1 M phosphate buffer solution.
After fixation, these blocks were removed and washed in 0.1 M phosphate
buffer solution. The blocks were then dehydrated in ethanol and embedded in
paraffin. Five-micrometer-thick sections were prepared by a microtome and
mounted on glass slides coated with egg albumin. The slides’ were fixed by
xylen and stained with hematoxylin and eosin, then coverslipped by Entellan
and observed by light microscopy. -

RESULTS

Analysis of stomachulceration. The severity of stomach ulcers was classi-
fied on a five-grade scale ranging from no pal:hology (0) to massive bleedmg
(5), as in Table I.

The control rats who d1d not receive manda all showed congestlon and
some degree of bleeding in the mucous membrane of stomach (Table I). On the
other hand, the mucosa of the 13 experimental rats one showed no hemorzhagic
lesions, only congestion (four cases), and slight or moderate bieeding (eight
cases) without massive bleeding cases. The distribution of the data for the ex-
perimental cases differs significantly from that of the control rats, which suf-
fered the greater damage (x* = 10.589, p < 0.05).

Figures 1 and 2 show two examples from the light microscopic examina-
tions. The control rats showed necrosis in the gastric mucous membranes, des-
quamation, and bleeding of the gastric mucosa. However, the rats treated with
manda showed only congestion and did not show erosion or hemorrhage.

Table I. Pathological Findings in Inner Mucosa of Rat Stomachs Induced by 5 Hours
* Immobilization Stress®

Condition Control group (N=11) Experimental group (N=13)
No pathology 0 1
Congestion 1 4
Slight bleeding 3 6
Moderate bleeding 2 2
Massive bleeding 5 0

*x*=10.589; p < 0.05.
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DISCUSSION

In the present study, we observed that manda, an antioxidant (Kawai, Mat-
suura, & Mori, 1994; Kawai, & Matsuura, 1997), prevented stomach ulcers by
immobilization-induced emotional stress.

It has been reported that ROS induce acute stomach mucous membrane
injury, i.e., the ischemic or low blood flow increases hypoxanthine/xanthine
oxidase activity and ROS generate explosively by reperfusion. Furthermore,
disturbed circulation and. energy metabolism in the gastric mucosa are consid-
ered a cause of acute mucosal lesion during hemorrhagic shock (Sato & Ka-"
meda, 1979). Moreover, ROS may generate microvascular endothelial damages,
without an abrupt oxygen supply by reperfusion, because of rearranged oxygen
supply in the microvascular system (Kurose, & Suematsu, 1991).

" Two ways for participation of ROS in tissue damage induced by ischemia
or low blood flow have been proposed. One is the leakage of ROS in the
process with acceleration of platelet activating factor (PAF) systems and activa-
tion of tissue plasminogen activator (t-PA). Localized activation of collagenase
by plasmin also may be involved in this procedure (Lewis & Whatley, 1988).
These processes are not dependent on any events in-neutrophil. The other one is
direct citotoxicity of activated neutrophils on the affected part. Neutrophils are
known to be activated by adhesion molecules and to generate ROS, such as
superoxide (O, -), hydroxyl radical (-OH), or hypochlous anion (C107). In this
procedure, exogenous antioxidants: were effective for modulating neutrophile
activation in vivo, even if they were not direct radical scavengers (Kurose,
Suematsu, Miura, Fukumura, Sekizuka, Nagata, Oshio, & Tsuchiya, 1993, Sue-
matsu, & Kurose, 1989). ROS-induced disorders are prevented by the adminis-
tration of xanthine oxidase inhibitors or hydroxyl radical scavengers (Salim,
1989). In the present study, it was demonstrated that manda inhibited emotional
stress-induced stomach ulcers in rats.

In conclusion, manda, probably by a radical scavenging mechanism, pre-
vented the development of emotional stress-induced stomach ulcers, a finding
thoroughly confirmed by the histological findings.
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