WREAFILELC

wcjd@wijgnet.com

2014 8 18
ISSN 1009-3079 (print) ISSN

; 22(23): 3445-3451
2219-2859 (online)

RAPID COMMUNICATION

H,S7EPISK/AKT/GSK-3piE S E B Xt K RATFEMH R

1= A ['-]
Al
832002
832008
, No. 81170402
, 832008,
. zy2850@126.com
: 2014-05-28 : 2014-06-15
:2014-06-19 :2014-08-18

Hydrogen sulfide delays
process of experimental
hepatic fibrosis in rats through
PIBK/AKT/GSK-3p3 signal
pathway

Chuan-Feng Zhang, Ya-Lun Yue, Ning Zhang,
Li-Xiu Song, Qiang Zhao, Xin-Jiang Yang,
Wei-Gang Chen, Yong Zheng

Chuan-Feng Zhang, Ya-Lun Yue, Qiang Zhao, Xin-Jiang
Yang, College of Medicine, Shihezi University, Shihezi
832002, Xinjiang Uygur Autonomous Region, China

Ning Zhang, Li-Xiu Song, Wei-Gang Chen, Yong Zheng,
Department of Gastroenterology, the First Affiliated Hos-
pital of College of Medicine of Shihezi University, Shihezi
832008, Xinjiang Uygur Autonomous Region, China
Supported by: National Natural Science Foundation of
China, No. 81170402

Correspondence to: Yong Zheng, Professor, Chief Physi-
cian, Department of Gastroenterology, the First Affiliated
Hospital of Medicine of College of Shihezi University,
Beier Road, Shihezi 832008, Xinjiang Uygur Autonomous
Region, China. zy2850@126.com

Received: 2014-05-28 Revised: 2014-06-15

Accepted: 2014-06-19 Published online: 2014-08-18

Abstract

AIM: To investigate whether hydrogen sulfide
(H,S) delays the process of experimental hepatic
fibrosis through the phosphoinositide-3-kinase
(PIBK)/ AKT/ glycogen synthesis kinase-3f3 (GSK-
3p) signal pathway.
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METHODS: Sodium hydrogen sulphide (NaHS)
was selected as the donor of H,S and LY294002
as the specific blocker of PI3K/AKT signal-
ing. Forty-eight female SD rats were divided
randomly and equally into 6 groups: a normal
group (N group), a liver fibrosis group (C
group), a DMSO group (D group), an LY294002
intervention group (LY group), a NaHS inter-
vention group (S group), and an LY294002 +
NaHS intervention group (LS group). Liver
fibrosis was induced in rats with carbon tet-
rachloride. The above agents were given by
intraperitoneal injection, once a day for a total
of 12 times. For the N group and C group, 0.9%
sodium chloride injection (6 mL/kg of body
mass) was intraperitoneally injected; for the D
group, 2%. DMSO (6 mL/kg of body mass) was
given; for the LY group, LY294002 solution 0.3
mg/(kged) was given; for the S group, NaHS
solution 56 pmol/(kged) was given; for the
LS group, NaHS and LY294002 were given si-
multaneously. Fibrosis was staged using histo-
pathological methods. The expression of GSK-
3B was detected by Western blot.

RESULTS: Compared to the C group, the stage
of fibrosis was downgraded (P < 0.01) and the
expression of GSK-3p was decreased (P < 0.01)
in the S group. Compared to the LS group, the
expression of GSK-38 was increased in the LY
group (P < 0.01) and was decreased in the S
group (P < 0.01), and the stage of fibrosis in the S
group was also downgraded (P < 0.01).

CONCLUSION: H.S can decrease the expression
of GSK-3 and delay the process of liver fibrosis
in rats through the PI3K/AKT/GSK-3p signal
pathway.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Hydrogen sulfide; Hepatic fibrosis;
PI3K/AKT; GSK-3p

Zhang CF, Yue YL, Zhang N, Song LX, Zhao Q, Yang X],

" XA %4
(sodium
hydrogen, H,S)

m BT RE

s s

2014-08-18 | Volume 22 | Issue 23 |



3446 ISSN 1009-3079 (print) ISSN 2219-2859 (online) 2014 8 18 22 23
u A B G Chen WG, Zheng Y. Hydrogen sulfide delays process H.S
PI3K/AKT of experimental hepatic fibrosis in rats through PI3K/ S 2
AKT/GSK-3p signal pathway. Shijie Huaren Xiaohua 3 (phosphoinositide-3-kinase)/
Zazhi 2014; 22(23): 3445-3451 URL: http://www. AKT -3B
wijgnet.com/1009-3079/22/3445.asp DOI: http:/ /dx.doi.
, org/10.11569/ wcjd.v22.i23.3445 ’
JHS  PI3K/ , .
AKT
BrY: (sodium hydrogen, H,S) ’ Lo - HeS
. L. . PISK/AKT/GSK-3pB .
3 (phosphoinositide-3-kinase, 2014; 22(23): 3445-3451 URL: http://www.
PI3K)/AKT/ -3B(glycogen  \ignet.com/1009-3079/22/3445.asp DOI: htp://dx.doi.

synthesis kinase-33, GSK-3[3)

Fik: (sodium hydrogen, NaHS)
H,S , LY294002 PI3K/AKT
48 £SD
6 (N )8 . (C
)8 - +DMSO (D )8
N +PI3K/AKT
LY294002 (LY )8 - +NaHS$
(S )8 . +LY294002+NaHS (LS
)8,
, , 1 /d, 12
: (DN C 0.9%
, 6 mL/kg ; (2)D
2%.DMSO R 6 mL/kg
; QLY L£Y294002 R
0.3 mg/(kgsd); (4)S NaHS

, 56 umol/(kged); (S)LS ,

LY294002 NaHS LY S
HE ,
Western blot GSK-3p
%5 NaHS , GSK-3p
(P<0.01),
(P<0.01). LY294002+NaHS
, GSK-3B LY294002
(P<0.01); NaHS (P<0.01),
(P<0.01).
i H,S PI3K/AKT
GSK-38 ;
© 2014

; PIBK/AKT; GSK-3p

(sodium hydrogen, H,S)

s

Baishideng® WCJD | www.wjgnet.com

org/10.11569/wcjd.v22.i23.3445

0 51

JHF 40 B A 13 4 B0 38 R T2 FNIR AL, 5 4R b 1)
Ik R Ok S R AL H AT SRk IR IE B
I LI 3 3 B (phosphoinositide-3-kinase, PI3K)/
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PER B AT C oA iz BV ARSI 4 i
IR BN EH,SELZ FRIRE R, FFREAL K R
JH-2H B R TR, AR BARBLH M ANE R, A
BTt DR, X FH,SZSiE T PI3K/AKT/
GSK-3pf5 5l %S 5 - 4n i a3 7 FH LA 2
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4R 0 ] 2 3 2 RS S
N 7 1 0 0 0 6.94
C 0 0 0 2 6 25.56
0 0 2 23.38% (LY294002)
= 1 2 ' PI3K/AKT
LY 4 3 1 0 0 10.13° H,S
S 0 3 4 1 0 16.38
H,S
LS 1 4 2 1 0 13.31 PI3K/AKT
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JifE; (3)LYHA: MEEERLY2940020 K, &
0.3 mg/(kged); (4)SHL: MR EHNaHSIEW,
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JF e N GE V J5 EBT-80 'C 4% H.
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W RFEF4EA0 43 1, AT HEGL (00 52 AT 45 446 23 391,
I HIRRERT B O ER AT AT R Biia %) 1
1.2.3 Western blot PI3K. p-AKT.
GSK-38 MRS R AR IE s, &
10%SDS-PAGE&HR 4 B J5, K- TERE, &
5%BSAHJE, —Hi4 CHELR, —HHNER
RIR B E2 h, (W ROL, BB, TR R R %
TR ARG 1T
KHAISPSS17.050 1 H 4347 4
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M CZH 5 DA W] Ik W TG 22 5. 45 T 45 e 1k FEL BB
FILY 294002 T FIKILY 2 AT b DA _E 3 25 1 4
CHRMDH W E D, ZRBFAGHIT¥E X
(P<0.01). SZHPI3K. p-AKTHEHARIEECH. D

2014-08-18 | Volume 22 | Issue 23 |



3448

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

2014 8 18 22 23

LROES 2

H,S  (NaHS)
PI3K/AKT

(LY294002)

s

PI3K. p-AKT
GSK-

3B ,
H,S

Jaishideng®

1 KEAFARHERELER(x 100). A N
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2.3 Western blot GSK-3B N2
LI > EGSK-3pHE FAKIA. C4L. DA
HAHGSK-3BEABNAKR B R EW L, 2R
Y EA Gt 58 X (P<0.05), TICH 5D A%k
W TE 2 7. 45 TR S PEBH I ALY 294002F Fil /)
LY 4 EH GSK-3B8 A CH MDA B EH £,
Z 3 HA G R L (P<0.01). SHGSK-3pH
FRiIL5CH. DARERAD, 2R AFS5T
R (P<0.01). LSHHTGSK-3BHE HRILELY
%, (ARSHRIBRAD, 7278 BASRITH%
R (FHIP<0.01)(&3).
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; D LY

E:S ;R LS .N: ; C: ;D
+LY294002+NaHSs.

BE PR T, R T g o e A1 A 5 T T IR
M ifd (hepatic stellate cell, HSC), &1L /5 [IHSC A
FOR B )40 i 40 JE i (extracellular matrix, ECM),
it 2 IECMA W 7E HIE N T RR T e 24 3 BUH2F
YEAGU R A S AN P 2 AR N AR R 1
MR AEREILFER T, /AN 251 21818
AR R AL, BTSRRI S BO D, FFAF4Efb N,
A UG

H,S{E N4k —% Lk (carbonic oxide,
CO). —%A k% (nitric oxide, NO)Z & K BLIHI 25
3PP AR AR 531, HR A AR 80 I AL )
A R A0 A e R S R U AR R OR:
H,S[AINO. CO—##Z 5 T 4Ltz
DA% FAGE A 1] ik v R P R 5 202N, fEHLS B =
PIRAS T, AL SRR 40 A o T3t ax
A RE S H,S LB T8 AB cl- 22 PIAR I,
AT H AT A 2E T I AL R RS AL A HLS
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PI3K: 3 . N: ; C: ; Dt
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TiAbH f5, SMEPEH,S T B R 2 1
B MR R R IE, BT 4R AE . %
$& 7 H, S AT e 8 i 952D JH 41 9 T kS B B 2T 4
eAE .

GSK-342& — M2 e i 2 & TR/ 75 A R
HEE, B2 5HACEAL, B2 59 L.
FETEAA T, GSK-3 LA 2MIEA: GSK-3a kM
GSK-3B, HHFGSK-3p5H T RKAERRILA
), ATNHIMEAE S e sk T N C RN e AR 45
#EH(C response element binding). #K 7 K+
1(heat shock factor 1) #fK 3¢ & [170(heat shock
protein 70), [FIFFGSK-3BA[#iEBax. Bel-25K %
F 52 BE 2 P bk X982 - 1 (myeloid cells lymphoma-1),
YT BRI A 22 TR OC B A RRR G, BHLE
SR AT PR A LTI, 40 4 P € 3R C S A
TSR PR, fiCaspased. Caspase3 i
AT MRIE T, GSK-3pAEE A ZPI3K/
AKTIE 5B, PBK/AKTE SilH 2
A, £ 5aMMAEK, . 2
W AERF RS AT R RE TG SRS
I P2, PISKOE I LA Wl A I S R e 2 1 A
K 72 A sE R E A EAER, 51 = RAE
F 5 U T A B BB RasFp L 10 E #2456
SHEPBKIEA. L MPIKALEPDKIBEIRIL
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N7 ) B LAy TR N, DL S R a2 R R E AL R A
¥ (mitogen activated protein kinase){g51#
B KR T - BAE 5 30 6 45 A2 HL, S T 1 200 i 3
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