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Abstract

We attempted to clarify the preventive effect of orally administered Oren-gedoku-to (OGT)
extract on the progression of gastric mucosal lesions in rats with a single compound 48/80 injection in
comparison with that of orally administered Hange-shashin-to (HST), Rikkunshi-to (RT) or Irei-to
(IT) extract. When OGT, HST, RT or IT extract was given rats at a dose equivalent to fifth each one
dosage for adult persons 30 min after compound 48/80 injection in which apparent gastric mucosal
lesions occurred, progressed mucosal lesions found at 3 h after the compound 48/80 injection were
prevented by the administration of OGT, HST or RT extract but not by that of IT extract : OGT
extract showed a stronger prevention than did HST or RT extract. The administration of OGT extract
prevented increases in the content of lipid peroxide (LPO) and the activities of xanthine oxidase (XOD)
and myeloperoxidase (MPQ), an index of neutrophils, and a decrease in Se-glutathione peroxidase
activity following the lesion progression. The administration of HST, RT or IT extract showed a
weaker preventive effect on those changes following the lesion progression than did that of OGT
extract. In addition, the activity of OGT extract to scavenge O, and -OH in vitro was much stronger
than those of other extracts. fn vitro XOD activity in gastric mucosal tissues of rats injected with
compound 48/80 was inhibited by OGT extract only, while in vitro MPO activity in the same tissue was
more strongly inhibited by OGT and HST extracts than by RT and IT extracts. OGT extract had no
effect on gastric mucosal superoxide dismutase and catalase activities in vivo and in vitro.

These results strongly suggest that OGT extract administered orally after the appearance of
compound 48/80-induced gastric mucosal lesions can prevent the progression of the mucosal lesion in
rats by scavenging oxygen radicals produced via XOD and infiltrated neutrophils in the mucosa and by
inhibiting stimulated XOD and MPO activities and lipid peroxidation via oxygen radicals produced in
the tissue.
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Abbreviations AP, allopurinol ; CAT, catalase ; Cyt. ¢, cytochrome ¢ ; DX, deferoxamine ; DMTU,
dimethylthiourea ; EDTA, ethylenediaminetetraacetic acid ; GSH-px, glutathione peroxidase ; LPO,
lipid peroxide ; MDA, malondialdehyde ; MPO, myeloperoxidase ; SOD, superoxide dismutase ; TMB,
tetramethylbenzidine ; TBA, 2-thiobarbituric acid ; XOD, xanthine oxidase ; HST, Hange-shashin-to
(Ban-Xai-Xie-Xin-Tang) FHig.0:¥& ; IT, Irei-to (Wei-Ling-Tang) B%i& ; OGT, Oren-gedoku-to
(Hunag-Lian-Jie-Du-Tang) #:###%5 ; RT, Rikkunshi-to (Liu-Jun-Zi-Tang) ~&Ti&.
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Fig. 1 Gastric mucosal lesions of rats at 30 min and 3 h after compound 48/80 injection. Gastric
mucosal lesions were checked 30 min and 3 h after compound 48/80 injection as described in
Materials and Methods. The number of rats used was 12-15.
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Table I Effects of oral administration of OGT, HST, RT or IT and treatments of various
oxygen radical scavengers, AP (XOD inhibitor), and DX (iron-chelator) on the progression
of gastric mucosal lesions in rats with a single compound 48/80 injection.
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Fig. 2 Effect of post-oral administration of OGT. HST, RT or IT extract on gastric mucosal
LPO content (A) and Se-GSH-px activity (B) in rats injected with compound 48/80. OGT,
HST, RT or IT extract was administered to rats 30 min after compound 48/80 injection. Gastric
mucosal LPO content and Se-GSH-px activity were checked 3 h after the compound 48/80
injection as described in Materials and Methods. (J, control group ; B, compound 48/80
injected group ; 7, compound 48/80-injected and OGT extract-treated group ; B, compound
48/80 -injected and HST extract-treated group ; 2}, compound 48/80-injected and RT extract-
treated group ; B, compound 48/80-injected and IT extract-treated group. Each value is a
mean=+S.D. (n=5-10). Vs control : #, p<0.01 ; ##, p<0.001, Vs compound 48/80 : *, p<0.05:

ex, p<0.01 5 +4%, p<0.001.
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Fig. 3 Effect of post-oral administration of OGT, HST, RT or IT extract on gastric mucosal
XOD (A) and MPO (B) activities in rats injected with compound 48/80. OGT, HST, RT or IT
extract was administered to rats 30 min after compound 48/80 injection, Gastric mucosal XOD
and MPO activities were measured 3 h after the compound 48/80 injection as described in
Materials and Methods. (1, control group ; ll, compound 48/80-injected group ; ¥l , compound
48/80-injected and OGT-treated group ; & , compound 48/80-injected and HST extract-treated
group ; %, compound 48/80-injected and RT extract-treated group ; B, compound 48/80-
injected and I T extract-treated group. Each value is a mean=S. D. (n=5-10), Vs control : #, p <
0.01 ; ##, p<0.001. Vs compound 48/80:*, p <0.05 ; #+, p <0.01 ; »*+, p<0.001.
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Fig. 4 Effect of post-oral administration of OGT extract on gastric mucosal SOD (A) and CAT
(B) activities in rats injected with compound 48/80, OGT extract was administered to rats 30
min after compound 48/80 injection. Gastric mucosal SOD and CAT activities were measured
3 h after the compound 48/80 injection as described in Materials and Methods. [0, control
group ; M, OGT-treated group ; 4, compound 48/80-injected group ; &, compound 48/80-
injected and OGT-treated group. Each value is a mean=S. D. (n=5-10).
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Fig. 5 Activity of OGT, HST, RT or IT extract to scavenge O, (A) and - OH (B) in vitro. The
activity of OGT, HST, RT or IT extract to scavenge O,” and - OH was determined based on
their inhibitory effect on Cyt. ¢ reduction via O,~ generated by the xanthine-XOD system and
on MDA formation following deoxyribose degradation via - OH generated in the Fe?*-EDTA-
H.,O, system, respectively, as described in Materials and Methods. Indicated concentrations of
each extract were added to each assay mixture. o, OGT extract : 0, HST extract ; a, RT
extract ; &, IT extract, Each value is a mean with three determinations.
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Fig. 6 Effect of OGT, HST, RT or IT extract on in vitro
XOD (A) and MPO (B) activities in gastric mucosal
tissues from rats injected with compound 48/80. Gastric
mucosal tissues of rats sacrificed 3 h after compound 48/
80 injection were used for XOD and MPO assays as
described in Materials and Methods. Indicated concentra-
tions of OGT, HST, RT, and IT extracts were added to
each assay mixture. 3, OGT extract ; O, HST extract ;
A, RT extract ; A, IT extract. Each value is a mean with
determinations.
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Fig. 7 Effect of OGT extract on in vitro SOD (A), CAT
(B), and Se-GSH-px (C) activities in gastric mucosal
tissues from untreated rats. Gastric mucosal tissues of
untreated rats were used for XOD, CAT, and Se-GSH-px
assays as described in Materials and Methods. Indicated
concetrations of OGT extract were added to each assay
mixture. Each value is a mean with three determinations.
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