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Protective effect of hydrogen sulfide against hepatic ischemia-
reperfusion injury in cirrhotic rats by autophagy inhibition
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(Department of Anesthesiology, Hunan Provincial People’s Hospital, Changsha 410005, China)

Abstract Objective: To investigate the influence of hydrogen sulfide (H,S) pretreatment on hepatic ischemia-reperfusion
injury (HIRI) in rats with liver cirrhosis and the mechanism.
Methods: Thirty-two rats with liver cirrhosis that was induced by common bile duct ligation were equally
randomized into 4 groups, and were subjected to sham operation (sham group), HIRI model creation by
30-min hepatic inflow occlusion/4-h reperfusion (HIRI group), sodium hydrosulfide (NaHS, an exogenous H,S
donor) pretreatment and then HIRI model creation (NaHS group), and NaHS plus rapamycin (RPM, mTOR
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inhibitor) pretreatment and then HIRI model creation (RPM group), respectively. Subsequently, the serum levels
of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) were measured, the pathologic and
autophagic changes in the liver tissues were observed by light microscope and electron microscope respectively,
and the protein expressions of LC3-II (an autophagosome marker), mTOR and phosphorylated mTOR (p-mTOR)
in the liver tissues were determined by Western blot analysis.

Results: Except in sham group, the liver tissues in all the other groups, apart from the presence of cirrhosis,
presented the injury-induced changes that included inflammatory responses, cellular swelling and focal necrosis,
but the degree of these changes in NaHS group was markedly milder than that in HIRI group or RPM group.
Compared with sham group, the serum levels of AST and ALT were elevated, the number of autophagosomes in
hepatic cells was increased, and protein expression of LC3-1I was up-regulated while p-mTOR (p-mTOR/mTOR
ratio) in liver tissues was down-regulated significantly in the other three groups (P<0.05), in which the amplitude
of aminotransferase increase, number of autophagosomes in hepatic cells, degree of LC3-II protein increase and
p-mTOR protein decrease in NaHS group were all significantly lower than those in HIRI group (all P<0.05), but
all these parameters showed no statistical difference between RPM group and HIRI group (all P>0.05).
Conclusion: H,S pretreatment can alleviate HIRI in cirrhotic rats, and its mechanism may be responsible for
autophagy inhibition via mTOR signaling pathway activation.

Liver; Reperfusion Injury; Liver Cirrhosis; Hydrogen Sulfide; Autophagy
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1 FFALREFHE (HE x100)
Figure 1 Pathological examination of the liver specimens (HE x100)
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A: BFAR4; B: HIRI4; C: NaHS#l; D: RPM 4]

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

F1 HHEME ALT, AST KFLbE (n=8)
Table 1 Comparison of the serum ALT and AST levels among

groups (n=8)

ZH 5 ALT (U/L) AST (U/L)
BFARAH 146.5 £ 16.5 253.8+25.5
HIRI 4 623.54 +35.7" 853.4 £45.7"
NaSH £ 378.8 £24.9" 464.3 +32.6"?
RPM 4 588.2 +24.7" 784.5 £ 46.3"

1) SRFAR4E, P<0.05; 2) 5 HIRI 4L,
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: Results of Western blot analysis; B: Comparison of
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