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Figure 1 Pathological examination of the liver specimens (HE x100)
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A: TR ; B: HIRIZ; C: NaHS#4l; D: RPM 41

A: Sham group; B: HIRI group; C: NaHS group; D: RPM group

®1 BAMTE ALT, AST KFLLE (n=8)
Table 1 Comparison of the serum ALT and AST levels among
groups (n=8)

215 ALT (U/L) AST (U/L)
BFARU 146.5 + 16.5 253.8 £25.5
HIRI 41 623.54 +35.7" 853.4 £45.7"
NaSH £H 378.8 +24.9" 464.3 +32.6"7
RPM 4 588.2 +24.7" 784.5 + 46.3"

A 1) SETFARAILE, P<0.05; 2) 5 HIRI4I L,
P<0.05
Note: 1) P<0.0S vs. sham group; 2) P<0.05 vs. HIRI group
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Figure 2 Autophagy observation in liver tissues of each group

A: Electron microscope images (x8 900, arrow marking the

autophagosomes); B: Comparison of the number of autophagosomes in the hepatic cells among groups
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Figure 3 Expressions of LC3-II, p-mTOR and mTOR in liver tissues of group

protein expression levels
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A: Western blot Z55; B: RN I
A: Results of Western blot analysis; B: Comparison of

ZAR L A A BRI R AL R, HIRDE
SRS ALK A EEORAT iy, T AE I RO i T 2 BE 5
FEFET, R AR ST HIR IR G AL K B 16 0
HAAEENE X,

HoS B AL N IR AR 520 7, 7ER NI

http://pw.amegroups.com



51

R, 3 B CEF E R R AT AE (A T A St BV 44 101

W EfAfE, THMYP HGEL N, 528
E A A BRI A A R B AP A R A A R
PEH,SHEAR T W58 26 B H,STE HIR T fi 77 2E 47
YERD, AL ¥ B B 42 ok 1) 2 % e 4804k g 8T
eNOSHITE L FMINO M A K. Akt-GSK-3 B {55 i
R SRRIESF TR N Brig ek i A O S = N 0B E
o NFREAL R AR R R I AR R, BIARIAHIRT
X W B, H AT HLS R AT R Ak K BT h B AR 4
MRF I, (AR AWFIE . A W A 40 i A
JH Vs i A I8 % 32 0 1) 1 753 2 1R 48 i g 48 1 e i
Ak AR, R 2 R AN R A B A N PR N .
FEHIRI R 20V T E w7 & o8 2 B, (RNl
RSN 5% 35 R BTG 19 Wk R a0 3% P R X Rk
RRY R E, TR HIRI®, T3 o 25 W 3 1 B
WHREEHIRIYY, 488 AW SHIRIE RV A
e, FEANTR B B Al R AR AS TR /R N

A B 5% 38 S AR AE G L 7 I RE AR AR AL, L
EXH,S T AE A K BRUHTR T 82 & 1 W Ae Horp & %
BPEH . BEALIE R i T AHE B ZE . I iR AR,
o Vi P IR R IR T 2% 40 405 B A AL, X I A
B Ak i R e DT HIRTAY 2 A2 o 10032 56 Bof A A 45 3L
Jer BT HE4H 2047 Masson e {6y, 585 30 K A W 25 3] JiT
PR R R A A b R 0 R A AR S A, IR
R A A R R R UORL A AR R . 2
RN IE AL . BB, ST AR 4 Ak G s 3R
AT 8 5 JEL 3 1 0 A 7R o & 2 o A R AL
Al b, E 28 Dy i £ 40 X I 1) R d
WE KA, K NMAST, ALT2RE EFF,
NaHSH M Tifigds b AL T HIRIZ, HES: (0
e T T 20 405 B 2 AR S o 8 45 0 R BE RS
BB THIRIAL, ORI RO AT 9 m TORI i 57 75
P8 285 4 B

PTG R A B IR R R G, FENBOIRAS TR
AEPE L AB &t . T BRAZ IR (AN M AR, AR OF 4 A
A, EVUVAEZEM AR B ENE, 59
FE . AT RN, O R Y S i
FIm RS E g AEstT, X . KA .
RAE . DU A 5T B4R A e b R
JIG1” VR, TTRE R 40 A A7 RT Rk 4 40 A
Bt g R AR R Z A%, mTORZEH B
FOAE ST T, mTORE — Rk R () 22 54
2/ 7n A TR, TR AR . e Dl R A ST
RE R 2 PO T B YT mTORAE 78 W Fh
ZHwEX, SAam. W, seR A E

© WA )T i [ & F I F 2P H

FRMmTORCI™, mTORM b5 5 @ #% Ak
WAL, HuiM AT M, K& w4 hPI3K/
At 8 P AT AR AR R R R AR . W E TR Y
RIEPER T HEZEMENT, WY iIET Ao
£ 28 R JFE G 38 7 BB L Y AR gE L R
FARA R, BB A WA B A ARk
FHLC3-TTAY IR K 1 WoR, HIRTS 40 F 1
W G 30, O T HG 25 T NaHSTAL 5, PR
4 hBfNaSHZ [ W e F AR 45, 155 THIRI
0. mTORXS A W™ A I8 W AE R, SR 2
R g, fEE M H mTORC MG A
W, HIRI4 p-mTOR/mTOR/KF-4 &, HIRIA LA
WAL p-mTORFLIE A M, M4 TNaSHIF, W
M X Thwmr, Pl AW, $E7R H,S AT g o BT
mTORAE 5 i & # I IECR 4 /E . RPMALE %5
RS AW, S EH,SIHILC3-T1R 35 1 7R HI B
WS, AR RE 58 4 BHLITHL S I [ e /R, 3B
H, S 46l FFF 86 £ K BRURTF 48 B 1 e %) 7 FH 22 203 0 02
I mTORAE 5 il B A 7 1

A5 SR H,S T R o IR 1 [ W & 4 R R
AL K BHIRTAYME R, XFH,S R H 5 A Wy ¢ & ok
T RIS, EREEI, Md A omE e R
KA REA R TR HCHIRI M7, EARBLE A R
— B RAMR .

2% CHk

(1] Ay, TR, i, 2%, AR A8 25 SO o6 R SO ke

PR R FR]. R SRR, 2015, 24(7):990-
99s.
He ZQ, Zhang AQ, YE XD, et al. Protective effect of
tauroursodeoxycholic acid against hepatic ischemia reperfusion
injury in rats[J]. Chinese Journal of General Surgery, 2015,
24(7):990-995.

[2] LiL,Jiang HK, Li YP, et al. Hydrogen sulfide protects spinal cord
and induces autophagy via miR-30c in a rat model of spinal cord
ischemia-reperfusion injury[J]. J Biomed Sci, 2015, 22:50. doi:
10.1186/512929-015-0135-1.

[3] FIEEL, ERE, e S R AL B AT AL R
FRAGEAL[]. Hh B ARG, 2014, 23(1):58-63.

Zhang ZW, Wang K, Mei MH. Comparison of different hepatic
inflow occlusion methods for hepatectomy in rats with liver
cirrhosis[J]. Chinese Journal of General Surgery, 2014, 23(1):58-63.

[4] AL, AR A0 R UG LA TS 5 A2 ], hae
B4, 2011, 31(9):1136-1138.

http://pw.amegroups.com



102

HEER

ZANixs

$25%

7!

(3]

(6]

(71

(8]

[9]

[10

=

[11

—

[12

—

Du J, Wang GL. Effects of hydrogen sulfide on hepatic ischemia-
reperfusion injury in rats[J]. Chinese Journal of Anesthesilolgy,
2011, 31(9):1136-1138.

Sun L, Zhang S, Yu C,et al. Hydrogen sulfide reduces serum
triglyceride by activating liver autophagy via the AMPK-mTOR
pathway[J]. Am J Physiol Endocrinol Metab, 2015, 309(11):E925-
935.

Shimada S, Fukai M, Wakayama K, et al. Hydrogen sulfide
augments survival signals in warm ischemia and reperfusion of the
mouse liver[J]. Surg Today, 2015, 45(7):892-903.

King AL, Polhemus DJ, Bhushan S, et al. Hydrogen sulfide
cytoprotective signaling is endothelial nitric oxide synthase-nitric
oxide dependent[J]. Proc Natl Acad Sci USA, 2014, 111(8):3182-
3187.

Zhang Q, Fu H, Zhang H, et al. Hydrogen sulfide preconditioning
protects rat liver against ischemia/reperfusion injury by activating
Akt-GSK-3p signaling and inhibiting mitochondrial permeability
transition[J]. PLoS One, 2013, 8(9):¢74422. doi: 10.1371/journal.
pone.0074422.

Liu A, Fang H, Wei W, et al. Ischemic preconditioning protects
against liver ischemia/reperfusion injury via heme oxygenase-1-
mediated autophagy[J]. Crit Care Med, 2014, 42(12):¢762-771.
Gupta NA, Kolachala VL, Jiang R, et al. Mitigation of autophagy
ameliorates hepatocellular damage following ischemia-reperfusion
injury in murine steatotic liver[J]. Am J Physiol Gastrointest Liver
Physiol, 2014, 307(11):G1088-1099.

Cursio R, Colosetti P, Gugenheim J. Autophagy and liver ischemia-
reperfusion injury[J]. Biomed Res Int, 2015: 417590. doi:
10.1155/2015/417590.

Lee UE, Friedman SL. Mechanisms of hepatic fibrogenesis[J]. Best
Pract Res Clin Gastroenterol, 2011, 25(2):195-206.

© WA )T i [ & F I F 2P H

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Nikoletopoulou V, Markaki M, Palikaras K, et al. Crosstalk between
apoptosis, necrosis and autophagy[J]. Biochim Biophys Acta, 2013,
1833(12):3448-3459.

Anding AL, Bachrecke EH. Autophagy in Cell Life and Cell
Death[J]. Curr Top Dev Biol, 2015, 114:67-91. doi: 10.1016/
bs.ctdb.2015.07.012.

Ozpolat B, Benbrook DM. Targeting autophagy in cancer
management - strategies and developments[J]. Cancer Manag Res,
2015, 11(7):291-299.

Kim YC, Guan KL. mTOR: a pharmacologic target for autophagy
regulation[J]. J Clin Invest, 2015, 125(1):25-32.

Xu X, Ye L, Araki K, et al. mTOR, linking metabolism and
immunity[J]. Semin Immunol, 2012, 24(6):429-435.

Perl A. mTOR activation is a biomarker and a central pathway to
autoimmune disorders, cancer, obesity, and aging[J]. Ann N'Y Acad
Sci, 2015, 1346(1):33-44.

Czaja MJ, Ding WX, Donohue TM Jr, et al. Functions of autophagy
in normal and diseased liver[J]. Autophagy, 2013, 9(8):1131-1158.
Gracia-Sancho J, Guixé-Muntet S, Hide D, et al. Modulation
of autophagy for the treatment of liver diseases[J]. Expert Opin
Investig Drugs, 2014, 23(7):965-977.

(AUspit  £0F)

A5 A BOR, MROUE, AR5, A5 Al U] mss s
AR SRS i AR AR O (0], T R AR, 2016, 25(1):97—
102. doi:10.3978/j.issn.1005-6947.2016.01.015

Cite this article as: WEI L, CHEN WY, ZOU Y, et al. Protective effect

of hydrogen sulfide against hepatic ischemia-reperfusion injury in

cirrhotic rats by autophagy inhibition[J]. Chin J Gen Surg, 2016,
25(1):97-102. doi:10.3978/j.issn.1005-6947.2016.01.015

http://pw.amegroups.com



