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[ Abstract] Objective: To confirm the protective effect of Xiangsha Yuyang decoction on acetic acid-
induced gastric ulcer model rats and explore its mechanism, so as to provide experimental basis for clinical drug
use. Method: The 60 SPF Wistar rats were randomly divided into 6 groups: group, model group, high, middle
and low dose groups of Xiangsha Yuyang decoction and omeprazole control group. The rat model of gastric ulcer
was induced by acetic acid. The rats in the high, middle and low dose groups of Xiangsha Yuyang decoction
were intragastrically administered at the dose of 28, 14, 7 g-kg', and with omeprazole at the dose of
4.17 g-kg'in normal saline, respectively. The rats in the blank group and model group were intragastrically
infused with the same volume of normal saline once a day. After 14 days of continuous treatment, the rats were
killed, the blood was collected, the area and inhibition rate of gastric ulcer were measured and calculated, the
histopathological sections of gastric mucosa were made and the state of gastric mucosal injury was observed, and
the changes of gastric mucosal repair factor, gastric tissue related protein, oxidative stress factor and
inflammatory factor in serum were detected by enzyme-linked immunosorbent assay (ELISA). Detected the
expression of p62 Kelch-like epichlorohydrin-related protein 1 (Keapl), nuclear transcription factor E2 related
factor 2 (Nrf2) and heme oxygenase-1 (HO-1) signal pathway-related proteins in gastric mucosa by Western
blot. Result: Compared with control group, the gastric mucosa of the model group showed obvious pathological
changes and a large number of leukocytes infiltrated. In model group, the ulcer area was significantly increased
(P<0.01), the contents of mucin mucoprotein SAC (MUCS5AC), epidermal growth factor (EGF), superoxide
dismutase (SOD) and increased prostaglandin E, (PGE,) were significantly decreased (P<0.01) , the gastrin
(GAS), 8-hydroxydeoxyguanosine (8-OHdG), malondialdehyde (MDA ), tumor necrosis factor-a (TNF-a),
cyclooxygenase-2 (COX-2) were significantly increased. The expression of HO-1 and Nrf2 protein decreased
significantly( P<0.01), the content of Keap1 increased significantly (P<0.05), and the expression of p62 protein
decreased. Compared with model group, the hierarchical structure of cells in Xiangsha Yuyang decoction high
dose group and omeprazole group were clearer and regular, middle and low dose groups could also repair gastric
mucosa to a certain extent. The high and middle dose groups of Xiangsha Yuyang decoction could significantly
reduce the gastric ulcer area of acetic acid-induced gastric ulcer rat model (P<0.01) and increase the ulcer
inhibition rate. It can effectively promote the expression of MUCS5AC and EGF in gastric mucosa, decrease the
level of GAS (P<0.05, P<0.01) , decrease the level of 8-OHdG and MDA, increase the activity of SOD
(P<0.01), decrease the expression level of TNF-a and COX-2, increase the content of PGE,, and significantly
increase the amount of Nrf2 and HO-1 protein in gastric mucosa (P<0.01). The high dose group of Xiangsha
Yuyang decoction could decrease the protein expression of Keapl (P<0.05) and increase the expression of p62
protein. Conclusion: Xiangsha Yuyang decoction is effective in the treatment of acetic acid-induced gastric
ulcer model rats, which can effectively reduce the ulcer area, increase the ulcer inhibition rate and protect the
ulcer tissue. Its mechanism may be related to activating p62/Keapl/Nrf2 signal pathway and regulating the
expression of related genes so as to improve inflammatory response and regulate oxidative stress response.

[Key words] gastric ulcer; Xiangsha Yuyang decoction; inflammatory factors; oxidative stress;
nuclear factor E2 related factor 2 (Nrf2) ; Kelch-like epichlorohydrin-related protein 1 (Keapl) ;
malondialdehyde(MDA); superoxide dismutase (SOD)
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AL RS A RN ] ) 5 IT6001 AU 1 K OF (11 35 1AL
A BRA T ) ; CX23 B2 Wi 5E ( H A Olympus 22
F] ) ; Multiskan GO % 4= i K if§ £ 1 ( 5 [§ Thermo
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F - (HE) B o, 78 1 i g2 JF e ¢ B & R
s A5 A AR Ak

2.5 [ EC H 5 W BRI A (ELISA) I 52 if 35 Hh 45 A&
I br &/ JAIT 14 d)E, KRS AZEK 24 h,
KA R 28 M I SRR S, [ K R, VDT R Bk
R L Ay B WL A 120 B — WROPE B2 R 2%
R B F 8 bk il 5 mL CE 2 h )5, 3 000 r-min’!
(B0 2FE42 8 em) B0 15 min, BEUMIE & T 1.5 mL
B B 0 R T -80 °C UK A B FE R AF , AR U5 ELISA
KA £ 8B A MUCSAC, GAS, EGF, 8-OHdG,
MDA ,SOD,TNF-a,COX-2 M PGE, i) & & .

2.6 TE BN E T (Western blot) A6 ] B 26 K 26
4UNrf2,Keapl,p62 M HO-1 EH A £k 5Tl —E
it R AL S, BRSO B R, AR VKR
ST AU O S S 250 (12 000 remin”,
15 min) , 8 [ i FUVS P 5 A5 R 5L 2R R AR ik
17 SDS-PAGE HiL yk % B (B M . Z J5 VR, A
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BIR1:1000), 7E4 CHRMETHREIR . HIRTER,
IR —H0(1:5000) = iR BF R o YEME, in A ECL
ROGW, W% E R BT o SR A B EE
fi , Image Pro 6.0 FX {4 #E4T 8 F1 4515 K BE 43, DL H

WEHKEBESNSEAKEMLERREAR
BIKF

2.7 GEitsab s SRS E O SPSS 20.0 X 4L
AT 53 AT, 25 LH M BERE DL X5 3ROR AR5 IES )
A Bl SR F R R 22 e B kAT AL R bR,
255 % /N 10 35 1 22 55 1 (LSD) iE 47 1 W FL 3%
7 EANTE, WK A Tamhane 32 7 79 FC 3 N4 IE
BT R AR S5O 3 47 40 B . DL P<0.05 R OR
ERAAGI¥E L.

3 #R

3.1 X GU KB 7 1 B K B 15t 9 0 A 25 Y R
525 U4 LR, B R 2 15t 9 T AR B 3 4 K (P<0.01) 5
SR A, AR s T b R R3S
W 2 K B P 5 9 1D AR I 3 A (P<0.01) . WLER 1,
1 EUABAHGCGUARBEFEARREREMHENE N
(X+s,n=10)

Table 1 Effect of Xiangsha Yuyang decoction on ulcer area and

gastric ulcer inhibition rate in GU rats (x+s,n=10)

215 /g kg BOZEA/mm? B 5 I H R/ %
gE| 0 0
8 8.47+1.472 0
ER A 28 4.78+0.759 42.47+0.11
14 6.13+1.15% 29.60+0.17
7 6.68+1.79 26.07+0.09
B3 i 4.17 3.42+0.549 58.19+0.11

TE: 52 H A L VP<0.05,2 P<0.01; 5 B A1 21 [E 3 P<0.05,
YP<0.01(F2~5M),

3.2 X GU KK B FIALURI =B 2
F 2 K B R A5 0 TE w2 20 A
H AT S, R W AR PR IR LA ROK i 1 4=
S5 W] I B AR AR 5 A5 20 K BRI 4G AL B I 40
P, 15t 97 1E A T35 Bl 4, 266 R 4 B K ik BT 9 AT
KRS R E RN T . HEAA L, & IRYT
ZH R RS2 SR W el O LA R R M — AR
RVEIRFELH L, Ja e K I, Va5 A i HE 2 25 L 5 B3
P e 20 55 7 b 9z 1 e R A AR AR 159 1 B AR K
TR B S, 20 20 B i 4 58 B, R PR IR T T I O
A AU AR R F A R R A
R KRR B BB &2, R 1 At M= i 26 B 6 )2, k)2 4
L 25 /) 50 % 5 00 97 U ARG i A R IR 2 R R
T8 K e B S E R R A0 e HE A ZE L R . LR 1
3.3 X GU KBl MUCSAC, EGF I GAS & & il 5%
M 528 UL B A AR AL KRR 43 W 1) MUCSAC,
EGF % & i F [ K, GAS & & 2 & Tt & (P<0.01) ;
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E F
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B1 FEHABINGUARBEFREALFETUNEZ MW
(HE, x200)

Fig. 1 Effect of Xiangsha Yuyang decoction on pathological
changes of gastric tissue in GU rats (HE, x200)

HEADLE, FU RGeS R A E AN
MUCSAC, EGF & & i 3 7} & (P<0.01) , GAS /K F-
B 5 B A% (P<0.05,P<0.01) ., W32,

3.4 X GU R B &N N F R m 5250

A B A AR 41 B 1M 35 P 8-OHdG i MDA ) 75 #: ik
FEFH i, SOD K- 1 3 B AR (P<0.01) ; 5 AL R4 [k
B, YA S A N A D 9 e b e R R
T Y 8-OHAG Fil MDA 7K - i 35 [ (P<0.01) ,
Pk 2l K A D A e R AR R BRI v
T SOD 7K . 2 T (P<0.01) . WLEE 3.
3.5 X GU R BUMTE RIEH Frm 525 (4l
R 2H R LI TF H TNF-o Fl COX-2 () & fb 24
# JF 5 (P<0.01), PGE, & & i 3 &Ik (P<0.01) ; 5
PR 20 b A, W SE fr e 4 K F D A v e b R
4 TNF-a 1 COX-2 1Y 7 2 35 & 3% B I (P<0.01) ,
PGE, 7K 1 2 i (P<0.01) . W3k 4.
3.6 XF GU KB #h I 41 21 Nrf2, Keapl, p62 K&
HO-1 I RIBMEm 525 4l g B4 B 7
fiEE 41 21 Nrf2, HO-1 2 11 3% ik & 3 F% (% (P<0.01) ,
Keapl & [ 26 3 B 1 15 (P<0.05) ; 5B A4 L%,
FW A7 % ) a4 AT DL Nref2, HO-1
Pk i, R Keapl 19 335 1 (P<0.05, P<0.01) , #F
0 97 1 e ) e 41 AT LB T R p62 B KA (P<
0.05), WEl2,%5,
4 itig

GU Z7E &M EUR A FILFEER T, 5 805K
JUUJZ Jr BR P 2 R IR B | 4 M R I A A O 3 B
Az 2 R RGP . A A
GUYREM E M5 R H =%, Ris 2

£2 FWAHATGUARMUCSAC,EGF R GAS B (3+s,n=10)
Table 2 Effect of Xiangsha Yuyang decoction on MUCS5AC, EGF and GAS in GU rats (x+s5,n=10)

20 51 Fl /g kg MUCS5AC/pg L™ EGF/ng-L"! GAS/ng- L
S8 57.62+9.83 106.12+22.08 17.28+4.43
LAY 26.93+6.88%) 31.57+8.66% 36.71+8.89%
RS 28 46.71£8.519 67.41=£15.46% 21.47+4.60%
14 41.08+11.01% 53.90+10.219 23.80+6.25%)
7 31.43+8.79 36.06+6.78 29.92+6.40
A S e 4.17 50.89+10.32% 84.044+23.279 19.88+4.03%
xR3 FWHAHBZNLE AR 8-OHIG,MDA K SOD 2 EM N (x+s,1=10)
Table 3 Effect of Xiangsha Yuyang decoction on 8-OHdG, MDA and SOD in experimental rats (x+s,7=10)
21 5 /g kg! 8-OHdG/pug- L™ MDA/umol- L SOD/U-mL"!
EgE| 5.10+1.02 1.99+0.53 12.17+2.73
HER 19.20+4.832 8.43+1.48% 3.14+0.932
TR 28 8.63+2.14% 4.04+0.85% 9.17+2.60%
14 9.25+1.899 5.27+1.099 8.28+2.25%
7 13.41+2.35% 6.20+0.929 6.14+1.189
LE Sy 4.17 7.20£1.549 3.35+0.73% 10.26+2.01%
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*4 BWAEHN GUKR TNF-a,COX-2 % PGE, & B (F+s5,n=10)
Table 4 Effect of Xiangsha Yuyang decoction on TNF-a, COX-2 and PGE, levels in GU rats (x+s,n=10) pg-L!
205 il it /g kg! TNF-« COX-2 PGE,

25 4.63+0.96 8.56+2.15 15.2942.17
RLRY 11.76+2.482 20.57+4.47 4.62+0.962
(RS 28 5.65+1.21%9 10.25+3.65% 12.44£1.679

14 6.02+0.88% 13.57+2.87% 10.34+2.629

7 9.83+1.08 18.68+2.05 5.02+0.83

LAl 4.17 4.9241.029 9.83+3.55% 13.44+1.899

NI S — — — D,
P e e o e S o
JRR——————

A B C D E
A% BB AL  CF b i V(IR ek 4 DL & b A% W Pl
41 E. B A% e
B2 ARBFEMAL R Nr2,Keapl,p62 & HO-1E B REHE K
Fig. 2 Electrophoretic of Nrf2, Keapl, p62 and HO-1 proteins

expression in gastric mucosa of rats
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LU Rl . AT ST L LR 18 Bt g K R
VAT B0 0 Vv b AROR) i 2 9247 25 T B, LR
A [ 300 i 21 O B R U0 R R S U R O AR
2 PN A RU S AR AN SR RSN DSl (R0
R SR AP PR SR L PR T A R R T A A
P 5 AR AL, B0 AR S A D 0 6 B 7 R
(0 PR3V TR R DT AR AL
AW RS, A @z U AT W] /)N 35
J75 20 L1 B M NI 0 R HE Je G AR B,
A0 A7 Vo T IR SR AE K I 8 2 A I A DR R
W% R . MUCSAC & — Rl R4 B 6 R 1Y
G RURR B, AT LU BB DR B R
GAS &8 i o 5 i — R 2, mI RS 52 BB o0 3
W, e ik A0 IR R SRE S B Y 2R Gk R
W, 25 HRRAAERIIRE . i i GAS B & B
A TE 6 RS AL 3 AR 0, R T e DA RO 1 R
FL T 305 P S5 4 T, DT 334 i ox 18 286 JBE A 9 A N
1 A N R R, BBt . U3 4 EGF & —
5 MR 240 M O 2R w3 A B 0 A TR, T i A 3
S AL AR A B A PR AR EGF Ky
AT A S R LR ER AR IS B 2
W43, TR m] LA ) B R L R A o R e
Tt A A 0 T Y PR SRE I R R B
ot 7 19 E R K 2 — 7R B B kAL, B
I 200 7 A 1 1 8 RE P 40 TR T TNF-a ™, 1] 75

®5 BEWAFESHIN GUXRBHMEALF Nrf2,Keapl,p62 X HO-1 EHHIH M (x+s,n=10)
Table 5 Effect of Xiangsha Yuyang decoction on Nrf2,Keap1,p62 and HO-1 proteins in gastric mucosa of GU rats (x+s,n=10)

211 51 /g kg! Nrf2/B-actin Keap1/B-actin p62/B-actin HO-1/B-actin

ZH 1.00+0.13 1.00+0.08 1.00+0.03 1.00+0.04
R 0.510.022 1.36£0.11" 0.98+0.04 0.42+0.022
TR 28 1.12+0.089 1.02+0.05% 1.22+0.039 1.12+0.839
14 1.02:£0.06% 1.010.06% 0.99+0.05 1.01+2.62%

7 0.68+0.08 1.11£0.03 1.01+0.03 0.56+1.67

.61.
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T COX-2 Wy Rk, n il 4 Ak B 3 s ng , [R) B R A
MUCSAC #1 PGE, 1y % ik , 35 il GAS 19 &% & .
COX-2 J&t —Ffrifs 7 BU A A AL Bl , J2 RAE & A i 2
1Y LA, AL 20 52 30 A A PR 0 R R
A R, [ I A Ak A8 2B DU A R = 4R B PGE, ™ . i
PGE, 1] 4101 il A K 410 B 43 W %8 A A JoT , 9 42 4R E R
I, T P S S8 8 9 R HC O3 F4 43 04, 184 o 285 JE5 ot 37 A
Pk b AR VR Y . SRk N U R R R N
T M A0 P o HE R B IR AR 9 TR R 4, AT A
i S e i 2 . 8-OHdG & —Fh &tk v &
Yy, TG TR A B LT DNA 2 o ) 5 08204 il 5
55 S B JEL TN A2 A, MDA 2 40 A Hh 3R AE T 40 i
JIg I PR S AL 1 77 1, SOD 2 401 i I A= 19 K 9K 19
H 2V R PR, AT DLV B A e AR 7 AR 4 A
BE, =E S AT AR AR P SRR R R Y R
JEP L RSO Bon R A e ) A ]
A7 M ) 48 5E T TNF-ao, COX-2 Y 5 8 B, ik
/b H N GAS % &, I MUCSAC,EGF #1 PGE, 11
Fak, Tk A R i B B AR HE B A [T FE
AP ST R AT A A R N, 5 BUE AL
Kl 8-OHdG, MDA 5 # % ft. [K + SOD Z 1] % i ,
AT IR R I AH 2, S 3t . SRR A R WoR 7/
0 197 1 e R i 41 0] B 2 R 8-OHdG, MDA ik
JKF-, 38 SOD 7K F, A 50 5 MLAA 804k 35 1 X
5y S AR 7 22 8] o7 A

p62/Keap1/Nrf2 /- 3 (1 {7 5 3 B 2 ALK N 4t 35
SR N P R A DT A 1 B A Y Nrf2
S VAT SR N IR N o A R Y e Sk P OE
WA PR T L Keapl MINrf2 245G W E &Y, LLiN#|
RS T 400 T b, W B 25 & B3 2 R i
(Cul3), i Nrf2 A Wr #% 25 1 i 1A 77 2= AR, AL
P9 B N2 & b F— A EARK L Y HLR b
TAAL R BORAS R, Keap B 2F bt 20 R 7% 209 42 0k
A S5 G Nef2 ff 55 OF i A% S5 AREZ5 6,
PE AR WE BT S T0 B R R B ) 3R GR L B SR R HO-
1, & B 30 J5 0 il 1 (NQO ) A5 3 T ek R 42 A 1oz 8
Xt 20 H R A LR 05T pe2 R E A T AN
i 245 K4 350 149 02 9% B 1, J2 Keap 1/Nrf2 3 [ I i o 22
B R o RN CIRAS T L p62 B H s 1A, [H
i BT Keapl 5 Nrf2 (945 4, 55 G PE 45 & Keapl , il
il Nrf2 77 R Ak, DT & i 56 A, Ao
BR, BEWEG 7SR &4 8 L pe2 HAH
L, 0 N2 8RR f% R AIR Keapl 28 1 3R G5 2 i
T HO-1 25 1 /9 5% 5, DT & 48 Bt 4804k 1 31

. 62 .

RO .

Zi Lk, /WA 7 TR R GU KR
BOAL X KB E R 2 5 AT W] e 2 R AR A
Mo HAEHPLE AT 2 M2 p62/Keap1/Nrf2 {5 53
P, Ul B A& RE BV ) A A I IR R 1 P A A OGS
TWEGHIE DGR T AR A, AR %
B, U A T A Z AR . AN, GU R BUR AL
%, hEE 2R YT GU BYHLTR B 5T i Ak TR 4% B B,
VUG gl 2 B A 2 D AR A 22 5 Z 2 H R
RAE ST B, 2D R R HAE HIHL 2 R Rk 7 F 5¢
I3 1) o
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