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Abstract

AIM

To assess the effect of H,S on oxidative stress in gastric
mucosal injury induced by gastric ischemia-reperfusion
(GI-R) in rats.

METHODS

GI-R was induced in rats by clamping the celiac artery
for 30 min followed by 1 h reperfusion. Based on this,
the rats were intraperitoneally pre-injected with different
concentrations of NaHS for 14 d. Image ] software
and HE staining were employed to analyze the gastric
mucosal damage area and deep damage, respectively.
Oxidative stress indexes of the gastric mucosa were
detected using commercial kits and Western blot.

RESULTS

The effects of different concentrations of NaHS on
gastric mucosal injury induced by GI-R were different.
Pretreatment with 10 umol/L NaHS significantly reduced
the area and depth of gastric mucosal injury induced
by GI-R, with no effect on plasma H,S. Compared with
the GI-R group, pretreatment with NaHS significantly
decreased the levels of malondialdehyde and H,0, as
well as the expression of XOD, gp91phox, and p67phox,
but increased the level of reduced glutathione and the
activity of SOD.

CONCLUSION
Exogenous H,S can protect the gastric mucosa by

2018-08-28 | Volume 26 | Issue 24 |



reducing oxidative stress induced by GI-R.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B H,S A K R F # fo -# 72 (gastric ischemia-
reperfusion, GI-R) 7 | & AL B2 ik 09 35 vy B 3T REHLA .

Vi

EI KR R ML 30 HK30 min ARl hd ks
KAGIRBAER, e inl b 34T RIARE
W ENaHSH I ZA414 dTAA 2 )E, Image IoAT B 46
B KRR @AR, RIAHEZ &0 & § 264745 K%
-7 38 3t X ) & A2 Western blotr iz B 264047
W A AR K FEAR.

R

RV R EAGNaHS* T GI-RJG B R4 45 69 % 70 R,
H£ 410 pmol/L NaHSTRAL 24 R %vh K R 3
H,SHJE, 42 228,/ GI-Rif £ 49 B F61E @ AR At 4
R E. 5GI-RZLAAE, NaHSTAA 2240 ¥ 7 — 8%, H,0,
KFABZXOD, gp9l™™™, p67"" kA B EAK, F AT,
&R ROK P A2 SOD7E M 2. 253 o,

251
SM R PEH,SIE AT, Y GI-R 5| A 4 AL B, 2+ F £EE
AR AE .

KA LS, FULRLRG B O HREG AL

BORE: BAY LR T 5] F 5B s stk BOR, AR
w51 & B FEBEAR, HALE S B 69 Buh B E AR X
KRR SR 4T H,S A ZE 5T A 2 AR G 4 b Bl 12
(gastric ischemia-reperfusion, GI-R)3| A2 &9 &AL 58k, K fn
*THGI-RIRA B FEIE.
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0 315
S 1L 7 HEVE (gastric ischemia-reperfusion, GI-R)$i 1% /&
i R B8 WA S B i —, HRAES B REA
HH A 2, 0SB IR in bl A H
MR e i 2 22 Fh DR 347 610, Rk, B iR GI-RAR 43
—H R AR E A

BTATH T EAWE S SRR, MRS T LA
(hydrogen sulfide, H,S)AJ i@ i BIEK ol 1E B R0
GI-R5| L B et R, B s o f2 i &
i PRl R TS LA R 3 A A P A B BT 75 R I i PR T 2
F0E B AR 1 1) H 5 R 2 —. IR T H,S AT iE i A
b 7 B B U GT-RIA G Rk, AR TH,SI
GI-RIVEHNLEIA Fridt— 2 i . O R R,
H,STE M B IE S 22 Fh 2% B B L PV 45243 Hh R AT
Ry PUAM DL EPIATIERSY. S TR A BEYE
A R GI-RE K B R 1 AL 2 —. PR, A
SIS K R GI-RIA AL, 25 T AN FTH,S T, #8
HH,STEGI-RAG 7L F2 H i 2 AL

1 #ERSE
1.1 A4 i BEREPE200-250 gSDABR, HIAR M BE Rl K 25
sy ofe gt KRBV N3H, RETEEE24 he (1)
BT AR (sham)4H: FFIE 53 B8 K BRUE 3= 3hfik, A% H1, 1 h 30
min/744 B B H TS5 (2)GI-RA: AT A=
LK AL B K B 14 d, FFIE 5 HE 30k, Bhlike
e P30 minkSHDL i Bl AAFF R BRI L b5 K
B HCH 52885 (3)NaHS4l: RATAT K RINaHSHEJE
S TAb 14 d, FFIE S BE B0k, Bk iz ik
P30 minkbEAil 5 B, FATF SR AR him K
EELG R

NaHSIHH £ ESigmaA &), A KPAER.
SRR AL EESODIA A&, 1 —##(malondialdehyde,
MDA)IRF &, &5 B H ik (reduced glutathione,
GSH)ME W&, H0,0 € Wi & L K BCAK Hik
FEE I 5 A 3 ) B RS R AR AR U, B
M4 AL BF(Xanthine Oxidase, XOD), MR iR zEns
TR L EE(Nicotinamide adenine dinucleotide
phosphate oxidases, NOX)V.FEp67, p47 & p224i1AI4 H 3
[ElSantaCruz Biotechnology. NOXgp91f1SODH LRI H
EEAbcom A A, ILEEPLRAL PR i HALE F
&M EMEARARAF. &ESEG &I B
= REVEARTE T, R 45 PVDF) R [ 5 EH
Millipore 2 m]. HoA a7 A4 E 7= 7 A 4.
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A GI-R NaHS 2.5 pmol/L

NaHS 10 umol/L NaHS 20 umol/L

NaHS 5 pmol/L NaHS 10 umol/L NaHS 20 umol/L

Gastric lesion area (%)

Gastric injury scores

60 [

Sham GI-R 2.5 5 10
NaHS pmol/L

20

Sham GI-R 2.5 5

10
NaHS pmol/L

20

1 NoHSHUMEN AR BSRIIEETS I ASHERMBNEE. A: §AAERBGEAIE Mg B: B EHZWIH HEZA E(HE x 100)
KAHREETES . n = 6.°P<0.05, "P<0.01, SshamZHELE; ©P<0.05, P<0.01, 55 i TR

(€4
o
T

N
o

w
o

N
o

—
o

o

H,S concentration in plasma (umol/L)

Sham

GI-R  NaHS 10 pmol/L

2 BIRMEEERNoHSTSRMEN KRMRPH2SREIIRA N
=6).

1.2 7%

1.2.1 R AGI-RAEEAH) & K I v 56 1 B2 B 24450
mg/kg) K17 R RS, K H e 737 CFARE L,
W B AT IR TR, 7 B FE 3k, 2k Ieks e b
BLALL B BR130 minfa, FAFYKE 33K LIRS &
#ELh.

1.2.2 X RGI-R B £6 B K Ak 45 @ AR 2 K R GI-RAR
RUSE AR R B B, F LB B E R B, 3R
AR ERER KT R 1 RSP, H1EE, R Imagel
PG AL B P 1) P e 33 T LSk 28l A O 53 403 S0 o
Ji B8 DX A T R A e B AN T AR 52 B K A
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PR T AR, R BRI T AR (%) = iR B X
LRI BE R IX 5 A /0l 15 X s T A
1.2.3 X SGI-R § £5BE 5% 22 4845 i ) 2 2 BUS mm K iR
B EIE B R NS BEAL BEY) A )G, THE
ety ZFMascudalfIbRiE! R H S T B B
TR BRI J7, BRI IEH N0, K2 BB 148,
B AR T MNP oA24y, B AR E TS
KoK IN35y; B R IR E A X ELBIR A N4y, B
JEIR J2 IR B 5 595 5 45
1.2.4 o3 P H,SHJE M 20 RS ORI, KA E
T 3FIN 2 I 2% SR BE, I NaHShRE i 26452 1F.
1.2.5 Western blotting| € § 25 LR ¥ & & £ik: 5
FEBC AR SR VAR I B F s p B A, IRlse
R, FIHSDS-ZE A MG e ik B i rE VO S R B
FE b 20 B8 5 e # B R B UG B IRPVDF R |, 4933
H, In—9t, 4 CIEBE %, PBSHYE, “HEIRMEE 1 h,
NBT/BCIP & t&. F|ffImage] G Mt R AR
IR PEAE LERR B AR AR R IA &

HE A 2P MDA, GSH, H,0,% &l 5E LA M
SODyF 14 72 351 2 B 77 £ 1 B R .

it #4088 %4 FH GraphPad Prism 5.08t 11407
AT S 2o, BT EdE Dimean £ SDRR, £
HIE LR T Z 08T, P<0.05IREREFREF ST

2018-08-28 | Volume 26 | Issue 24 |



)5, 5. HSWIRIIBE TS R BOBRHEWERIAR

A B
o 5+ _ar o 60 - b
[} [} -
S 4t < g 50r
E 8]
2 = 40 |- d
5 3 ©
&~ o 30L
c 8 £ 5
%ng o6 20|
o E 22
— 31t <2 10|
S € Q&
ZC Ié 0
o el 0
Sham  GI-R  NaHS Sham  GI-R  NaHS

3 NaHSHUMEN AR BHRA LR PR IEVEIE. A: BAHALNTMDAS E; B: BB ALITH2028 %, n = 6. P<0.05,
*P<0.01, HSshamZHFLA%; P<0.05, *P<0.01, 58 il R HE. MDA: 7R B,

A

Sham GI-R NaHS
B sl o -
XOD gpglphox
[-actin  “E—-——————
p67phox

0.8 [
~ 0.7
[} phox
2 06 - b P47
g T

0.5
S 22phox
S 04l d P
g 03|
o _ .
2 o2l B-actin
[a)
Q 0.1 |

0.0

Sham GI-R NaHS

Sham NaHS

————
M

_—-—-_-—

GI-R

R

4  NoHSHUMEXN KR BHEEAAPEEHRERENZIE. A: HRFAHHTXODER TR NG B: BRI NOXITAEH
F5E. n = 6. °P<0.01;5shamZH A ‘P<0.01, 58 M EREEAEEE. XOD: & V.

2 BR

2.1 RE R ENaHSTIAL 2 - GI-R3| & B A6I2 4045 09 %
v GI-R 51 2 (1Y) B B I 7 B4 40 1 K Ak i AR LA S HE G
BN LR $545. ShamL b 5 &6 I T DA S 4R
AR DL H . W ENAFTR, GI-RAH B REL W]
DUBRE I KA, B2 FRIRSEX I, R HEQ
7R, GI-RFEE FMRAH LR E LN L. BRI
HELE RS, A OB IRIE(LEIB). 44T
NaHSTALHE 5, GI-R5I L) 15 REMEA147 FENaH ST (1)
Bz ETR e, HAPl10 umol/LI¥NaHSE i &
Z(EN), KL R 10 pmol/LI{NaHS T Ak FEFR i+ 41
JRTEH, ST GI-R 5|2 B R B4 1 () AR L.

2.2 NaHS#4 22 3t o 3 P H, S Z 9% 5 Sham4LH
5, MR A H,SHREEAEGI-R A BRI, (B A S5 2
5. BeAbh, ANEPEZS T GI-R KR 10 pmol/L A NaHS Tl Ab
X I 2R HRH, SV FE TG B 2 52 a4 FH (B12).
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FEoR, 5 Sham4L LA, GI-REZH60 K B B B 414
MDARIH,O, & &, SR, NaHSTHALFE K 5 T B 2 61
GI-RA| 1) B i 2 MDAFIH,O, /K F- 4 5.

2.4 NaHSTRA 22t § A6 F = A 2 8 WA B Zh
Sham4l K B 2 A2 XOD & &b, GI-RALE 5
AR A B I 2 XODFRA S . AT, GI-RIE N
XODFIA S NaH STALE 1| B . (WLIE4A). WiEl4BFT
7N, HshamZlHEE, GI-RAENOXIE Fgpo1™ Flp6 7" %
AN, X p4 7" Flp22P S T i = 5. 5t
[E]R, NaHSTRALFE K Bl 14 dJF, GI-RXtgp91™ Flp67™"
FIEIG N2 B0 B AN, [FIFEXTpa 77" FIp22°" ) 2 14
Tk T R,

2.5 NaHSTRA B Af § 6 ¥ A R 09 %0 BR
GI-RAINaHSFilkb 1 4 B (3 IS B R A b i LG
SODVH 1H:(KI5A) LA X GSHI¥ 5 & (#5B), {H 2 NaHS sk
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T E W INGI-R)E B R4 b SODIE I, AGSHE &=
TR,

3 1te

Sl ML PV AT R I IR L LR RS B, o]
A R R B I R 51 R IS B L 2 RN
GBI FU IR E R AR A ) ) . HLSAE ML ()45
ST, RV AR E R R R, AR
0, SN FH,SRTANaHS 3@ i K il 18 i 52 GI-R
Jei B S BB, TR, R P R LS A e i ) AT
A5 1 AR R AR A PO FE N EGT-REE. FRATTH)
W4 BN, SNEPEYS FH,SHT AN aH STALEE 1)k
FEANTE], HXFHTGI-R 71 AL B R 1 AR 8O A
T 22 5. ARV BINaHS X B B IR B R4 E FHANEA 2, 24
M, 10 pmol/LFN20 umol/L[¥INaHS AL 3 45 6 &t 25 X 471
GI-R# 1, RS B FREHELA). FFER, A
AR TN a H S %o 15 286 s B VR 45 4 15 43 th AN )RUAH
A, 10 pmol/LINaHSTiALHE 2 2 (R4 B R, BH R
BGI-RATSEM B RBEIRZ AR ML K EL 2 e e
JENIRE & (E1B). K, K10 umol/LINaHSTHi
A FRER T AR HL S ORI B B B0 BTG 1-R45 47 1 B Ak
L.

I 28 A TR, S RE % 67 i I A8, AT 2% if
ORI Sk 2 2% B h et B 2 A I g = 4 vy
A R BEACBR L F VR S R 0. AR, AR St R
71N, NaHSTilAb 1 DL K GI-RALHE 5 K B FR H, SR 5
ShamZH % F B EA21k. IXHE7R, 10 pmol/L NaHSFiAb#
KE14 dXF B B LR 515 P 2 8 0 A A FH LA s
L.

O B SR B, H,STE 2 Phad B B ML P 140
HHERHTEALIE AT HSIB R xR B UL AR P 4
BE7 A B O LR IR SR ZE T %), 1, SBE 0575 bk
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T NS AR B B 2. H RTw 7T R, A
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A B (VS SRR Ay, TEGT-RUE & i T 1
51, MDAfE A i i S Ak i) 2 =), LA B B A 21
Hh e I P S TR S . 3 T GI-RACFR S fi
B E R BRI E 2 —XODRE T F, Mift
Sk R YA IR, WISODIH PR, GSHE sk, 2
i EE B U A AL S PR AR R & AL
. NOXZKHEALE 15 Wit vh 3255 I B 7P A — s B
AR, AT 200 M 5T 400 B 7K T 2 45 S [ 6 A 9 2 3
B NOXHIp6 7™ I 5 Fe H A Ak T Hgpo 1" /EGI-R AL
HJE AW B 1, SR Hpd 77 O Rp22P T 3 KA 5%
GI-REZMANI . 45 T H, S TR B J5 v A 20 i i ix —
T, D H,O, FIMDAZEGI-RG B & () & &, 3k
IR TR SO R A S . — 5 T, HLS I S
SXODEARIE, HEMAHIGIRE AL 75—
J5 1T, H,S Lt 3 inS O D i3S P 4 56k 15 B 5 41 41 o
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B4, B I 7¢ R BH B B i F Y (gastric ischemia-
reperfusion, GI-R) LA FE AL FI4iR
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FEGI-RAG AL, AT H ST A5 5 70 T H,SX B
ROLLE 2 e S0 SIS K A SREMEL, 3068 T AT UL P 990
Bl GI-R 51 e R4 15 FAT B
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P9 L EERTTT FAR, AT BT H, S FU AR R0 % S
LB R R CRA R, B0 T IR I 24 fit— 5 i 2 iR
B,
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A5 I e PR BRI s B Bk, P S L P Y
VR GI-RIE i B R, AL 45 495 ) LA 3
P, EUR AL EIRA A T ORRR2.5, 5, 10BL K
20 pmol/L H,SHIAMNE M HEAANaH S I 3 Fikb #E 14 d,
FHTGI-RIEAY. 25005, KR R B BUH 0 B RS 55,
AR ER K2 WY, Rt e A, I ImageJ ¥k
PEBAT AR, AT TH S AR, BB RS R A 457
PATHIAR(Yo) = Ji B DXORE A HH IR JBE 422 X 3K/ i B X
MR HEEY)F EITHER A, % MascudalfIriEih
B AT . SR E BN aH SRR St 4 AT )5 48
S AR R e MR A H,SHREE, B A
MDA, GSH, H,0, & &3l & LA & SODi 1. Western blotill]
220 2P XOD LA A NOX I e gp9 17, p67°™, p47°
Jep22P R A RIA. BE DA+ AR 22 0R, I R
N ZAT 00T, P<0.0SRERZERHE G

A TR LS. 1004220 umol/L NaH STk
B S 3/ R af AL P A 51 RS ) S R R T T AR,
10 umol/L NaHSTilab 3 B {29542 5 R IR BE. SR
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() E A MD ARITH,O, & &3 1, R8> X0D
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