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Abstract

The effect of oral administration of Oren-gedoku-to (Huang-Lian-Jie-Du-Tang) (OGT)
extract on gastric mucosal lesions was examined in rats treated with compound 48/80 once
daily for four successive days. In the compound 48/80-treated rats, gastric mucosal lesions
occurred with an increase in mucosal lipid peroxide (LPO) level and decreases in mucosal
superoxide dismutase (SOD), catalase, and glutathione peroxidase (GSH - px) activities.
Mucosal xanthine oxidase (XOD) activity was increased by compound 48/80 treatment. The
oral administration of OGT extract 30 min after compound 48/80 treatment prevented the
develoment of gastric mucosal lesions. The increases of mucosal LPO level and XOD activity
and the decreases of mucosal SOD, catalase, and GSH-px activities by compound 48/80
treatment were also prevented by this OGT extract administration. In addition, gastric
mucosal XOD activity in compound 48/80-treated rats was inhibited by OGT extract in vitro.
Serum LPO level was not changed at all by compound 48/80 treatment.

The present results indicate that OGT extract has a preventive effect on compound 48/80
-induced gastric mucosal lesions, and suggest that this preventive effect of OGT extract is due
to the maintenance of a mucosal antioxidative system through its inhibitory action on
stimulated superoxide anion production in a mucosal xanthine-XOD system.

Key words Oren-gedoku-to, compound 48/80, gastric mucosal lesions, lipid peroxida-
tion, antioxidative system, xanthine-xanthine oxidase system.

Abbreviations DTNB, 5,5-dithio-bis (2-nitrobenzonic acid) ; EDTA, ethylenediami-
neteraacetic acid ; GSH-px, glutathione peroxidase ; LPO, lipid peroxide ; MDA. malondialde-
hyde ; SOD, superoxide dismudase ; TBA, 2-thiobarbituric acid ; XOD, xanthine oxidase ; Oren-
gedoku-to (Huang-Lian-Jie-Du-Tang), ###S,
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Fig. 1 Development of gastric mucosal lesions in
rats treated with compound 48/80 over a 4 day
period.

Total area of damaged gastric mucosa was
determined macroscopically. Values are means
+S.D. (n=h).
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%P ulcer index (ZREHBYICEML 72, 72, B
e LPO v L3 compound 48/80 #5-1 H
HiOEZEzZEAL, L2 2o bRidEHmichs
L 7z (Fig. 2-A), B #5 I # # o SOD i 1 13,
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BCIINRBEDO#65% TH - 72 (Fig.2-B), —
W, BB GSH-px & catalase D#E ML,
FNFNFig2-CHB L U2-DIZART L 9 IZ com-
pound 48/80 5 1 HE X DKL, Lo diEHB
T E2RL 72,

2. Compound 48/80 257 - b D EHEFEEIC
17 % OGT TH RIFENHEE

Table 112579 & 912, compound 48/80 % 1 H
1E, 4 HEEHELS L7277 F o BRED ulcer
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5L 2B ulcer index (3, #NF41266+4.4
mm?, 163+x92mm? B L U 17.1£3.5mm?* TH -
2o T E 12250 mg/kg » OGT = % 2 #%5.12
& 9 compound 48/80 #4512 & 2 HKEEEENRE
i IdEI 2, L 3L 500mg/ kg » OGT = % 2

12r B
=
§op ] ——F—3
a
o
£ osl
< O —_
g 1-.. I_N
a hd
8 0.6 - r2d
o . N . L ;
o] 1 2 3 4
Period of treatment (days}
60 g I
'g /I\I/
S aop
3 T~
Q
8 20p I\
5 vor
g | Y1
ol ; . . -~
o] 1 2 3 4

Period of treatment {days)

Fig. 2 Changes in gastric mucosal LPO (A) level and SOD (B), GSH-px (C), and catalase (D)
activities in rats treated with and without compound 48/80 over a 4 day period.
Gastric mucosal LPO, SOD, GSH-px, and catalase were assayed as described in Materials
and Methods. ®, compound 48/80-treated group ; O, untreated group (control). Values are
means=®S.D. (n=5). Vs corresponding control : *, »<0.05; **, p<0.02; ***, p <0.01.
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Table I Effect of oral administration of OGT
extract on gastric mucosal lesions in rats
treated with compound 48/80.

Treatment n  Ulcer index (mm?
Compound 48/80 10 49.7+12.9
Compound 48/80+0GT (250 mg/kg) 6 26.6+ 4.4*
Compound 48/80+0GT (500 mg/kg) 11 16.3+ 9.2**
Compound 48/80+0GT (1000 mg/kg) 4 17.1+ 3.5%*

Values are means=S.D.
Vs compound 48/80: *,p<0.01; **p<0.001.

#5112 £ 0 250 mg/ kg 5 & 0 LRV BRI

WEBHE 2R L 224%, Z o ifEhEE 1000 mg/kg
DOGT = ¥ 2 G DELHEIZIIZFEFTH - 12,

Compound 48/80 B 5-# & OGT (500 mg/kg)
ARG HENNEN L WL, Fig. 3wy k)
T#H - 72, Compound 48/80 Bkt S8t & T,

BB IR IR o b B R S IS A L

(Fig. 3-A), Z#cxL, OGT ftRl# S HOH T
B S B E R EH S LT w2 (Fig. 3-
B).

Fig. 3 Gross appearances of gastric mucosal
lesions in rats treated with compound 48 /80
alone (A) or with compound 48/80 plus OGT
extract (B).
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0.91 nmol MDA /mg protein &, AEIZ FHL Tw»
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Fig. 4 Effect of oral administration of OGT
extract on gastric mucosal LPO (A) and non-
protein SH (B) levels in rats treated with com-
pound 48/80.

Gastric mucosal LPO and nonprotein SH in
rats treated with and without compound 48/80
and/or OGT extract were determined as descr-
ibed in Materials and Methods. Values are means
+S.D. (n=5). [, contror ; 1, OGT ; i, com-
pound 48/80; &, compound 48/80+0OGT. Vs
control : *, p<0.02. Vs compound 48/80: #, p <
0.05.
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K5I AR o> LPO #13 1.59 +0.62 nmol MDA /mg
protein &, 1ZITMHBBFEOL NV TH Y, com-
pound 48/80 512 & % BRI LPO v~ L
@ F5IF OGT = X 2# 512 & D AEICHH 2 oz
(Fig. 4-A),

Fig. 4-Bizad L Jia, BEMBMHEOIEEAMY
SH & r#aE, OGT Bt 58, compound 48/
80 ik 58 B L P OGT & 5- B T2l
o7,

4, Compound 48/80 %55 v b @ BHEREHD
SOD, catalase 5 & U* GSH-px S&FMHEIZXT 5 OGT
IXABEORE

KRR & OGT % 5.8 o) BHSIEM o SOD
EHIEF N F10.98+0.19 ug/mg protein B L ¥
0.97+0.09 ug/mg protein T& - 725%, compound
48/80 LI S RED ABEFRIE ML 0.66£0.04 pg/mg
protein T, FE L& T %#;r L 72 (Table II), —
7, OGT #H#S5 0 BRE#HE» SOD E M
0.94+0.06 xg/mg protein &, 1ZITHHEIFOL )L
251D, compound 48/80 ¥ 5.1z L % BAGE AL,
ABEFEEOETIZOCT RS I Y IHI & nr
(Table H),

oEEE S OGT Bk 530 B GSH-
px IEMHIZ 2N £ 344+ 75 mU/mg protein 8 &
1£36.9 £4.7mU/mg protein T&H 5 DIz L,
compound 48/80 HJh i SR N ARBERTEMIL 8.56.
1mU/mg protein ¥, MBEHNH25% Th - 12
(Table 1), —7, OGT ##A#% 58 B A
@ GSH-px &M% 25.7+13.0 mU/mg protein &,
XEEDOH 75% TH Y, compound 48/80 #% 51z
& AARBREEALTIZ OGT #4512 & h A &EICHD
#l& 7z (Table II),

FHEAE X OGT BB BRI T catalase
EHEIEZ AN FNn 4732116 U/mg protein B & ¥
426+0.82U/mg protein T&H 5 Nizxt L, com-
pound 48/80 HiJhi 5 BN AEEFRIGMEIL 1.25+0.54
U/mg protein &, S H BN 25% TH - 72
(Table 1II), —7, OGT ftH#ZL5H o BRGEALHE
o catalase {EM:12 2.18£0.42 U/mg protein &, *
MEOH 469 TH Y, compound 48/80 # 512 L
AARBRFEEOLTIZ OGT 442 & ) A FICHH
En7z (Table 1),
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XOD ;E3HIZxT 5 OGT T+ REENF

XHHRAE & OGT Bk ¥ 5o B KRB # o XO0D
EMITFNF10.16+0.09 mU/mg protein 5 & UF
0.154+0.05 mU/mg protein T, WAZZEI L WD
{2xt L, compound 48/80 Hijhik 5B AREERIGEVE
I3 0.474+0.22 mU/mg protein &, XHREOH 3%
Th -7z (Fig.5), —F, OGT fiH#5H O B
JE Ry o) XOD iE 13 0.20 = 0.06 mU/mg protein
L, FHEO#HLS4E T, compound 48/80 #4512 L
LABREED LI, OGT #4510 L DV AFICH
Ml sz (Fig.5),

6. In vitro (28115 compound 48/80 %55
b BREEAERE O XOD SEMIZHT 5 OGT T+ X
DE

Compound 48/80# 5 7 v F O BHiEME D
XOD &ML, Table IIIZ/RT &L D1, ZTOBEHRIK
BN OGT X 20ihmizc £ D#di S sz, B
b, AEEZEME OGT = X AR ES 0.5mg/
ml Tid#55% HFlE N, /2 DEEH 1.0mg/
ml T34 649 THI & 7z,

Table Il Effect of oral administration of OGT extract on gastric mucosal SOD,
catalase, and GSH-px activities in rats treated with compound 48/80.

Enzyme Control OGT Compound 48/80 Compound 48/ 30
+0GT
SOD 0.98+0.19 0.97+0.09 0.66+0.04** 0.9410.06 %
(ug/mg protein)
Catalase 4.7311.16 4.26+0.82 1.2540.54* 2.18+0.42%
(U/mg protein)
GSH-px 34.4+ 7.5 36.9+ 4.7 8.5+ 6.1** 25.7+13.0* ##

(mU/mg protein)

Values are means+S.D. (n=5).
Vs control : *,p<0.02 ; **,p» <0.01.

Vs compound 48/80: #, p <0.05; ##, p<0.02; ###, p<0.01.
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Table III Effect of OGT extract on XOD
activity in gastric mucosal tissues from
compound 40/80-treated rats in vitro.

Addition n Activity (mU/mg protein) Inhibition %
None 5 0.690.14# 0
OGT (0.5mg/ml) 5 0.31£0.13* 55
OGT (1.0 mg/ml) 5 0.25x0.12* 64

#Values are means+S.D.
Vs compound 48/80 : *, p <0.001.
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Fig. 5 Effect of oral administration of OGT
extract on gastric mucosal XOD activity in rats
treated with compound 48/80.

Gastric mucosal XOD activity in rats treated
with and without compound 48/80 and/or OGT
extract was assayed as described in Materials
and Methods. Values are means+S.D. (n=5).

[J, control ; B, OGT ; M, compound 48/80 ;
%2, compound 48/80+0GT. Vs control : *, p <
0.02. Vs compound 48/80 : #, p <0.05,

75¢
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Fig/ 6 Serum LPO level in rats treated with and
without compound 48/80 and/or OGT extract.
Serum LPO in rats treated with and without
compound 48/80 and/or OGT extract was deter-
mined as described in Materials and Methods.
Values are means+=S.D. (n=5). [J, control ; [,
OGT ; 0, compound 48/80; %4, compound 48/
80+0OGT.
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RS IEEERIC L DEEICE OV TS
PEPERLPICTLENT, FOWE L bmE
LPO v~ U2 DWW TH~N 2, D%, compound
48/80 # 54z L B MFE LPO L~ L DZEET A S 1
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T2 EEP ) %<, compound 48/80 %51
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L& L, OGT = x 2 [IFE &, ®|%, #M, WK
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