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Abstract

Hepatic ischemia-reperfusion injury (IRI) is a crucial
cause of liver damage occurring in some surgical
procedures including hepatic resection and liver
transplantation, and it remains the key potential
cause of hepatic failure after liver transplantation. The
mechanism of hepatic IRI is diverse and complicated, and
involves various stages. Autophagy, an evolutionarily
conserved process responsible for the degradation
of damaged and dysfunctional cytoplasmic contents
such as mitochondrion and lipids, regulates cellular
homeostasis and survival during hepatic IRI. This
review summarizes the molecular mechanisms
underlying hepatic IRI, epitomizes the functions
of autophagy, and describes the prospects of using
autophagy as a therapeutic target for hepatic IRI.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Liver; Ischemia-reperfusion injury; Autophagy;
Mitochondria; Lipid
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VEVERT, BT SRR A AR BT 2, R A o SR AR
JBs . RRARIERR SR N R, SEROSKEA K.
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AW AR BB AR AN E AR BAEH, S8
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— I E FFIRTY,

1.1.2 D Cal XTI AR, R BEE
AR, U A 1) 7 f A ). 4 A IR S Ca IR S A
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AR TS, (2 LR M DA A 60 068 K T 38 SR A4
AW, SR AR, 580 AR S
IR, 5804 R B 5.

1.1.3 ER  : ERZAMHN — MG RS, 5
Ca’'fads, BMAMYTE, WM A1 2 U1
KFZR. JFER TR, BT RO SR L 45 K & 1)l
BIREER, SEERAERMG. ROSH LLE B
ER N7 B HFa%, dEi S EERYT S BFa s T L8 I3
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ERRMH!. BEEERRIS AR, ERFICa™ T ThRER
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1.1.4 o TR L P FE VR, H R 2 A K upfer
21 it 5 B S T B B R T B IR O'S
VAR ARG, AMLSCE | S 45 REe, 1w H 5]
FE 40 M0 ) 45245, Kupfferdll il /= £ R E40M0 R+, W
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FECAH I T AR B, TL-8 & A A Hh MR A0 A, AT
51 LA A 1,
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JEHRROS.
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5% FIROSH i, 51K LP™
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LC3-11/LC3- T EUAf 2ol 40 A 15 Wk 7K ST 4 m] FE 1)
AR RRE
2.2 20054FLemasters® & 3R B £ b {4
S, VR, B BRAL . SRS
LT, B WRAR R 5 R 6 S 20 P P 45 £ B ) e
BB LR RAA, J5 V7 Bl A Al A P A 2 e b A, sk /b
RO S AE BRI 2R A 3 AR TR - (MR8, Bl 12
2B, R RS, R AR S B R,
ER WA [ W 5 W P B R K SO [, 3 R A
KREHE, AAEE— LR T 8 105 4 th
P[RR F R BRI 5K /158 1115 5 B 1 (PTEN induced
putative kinase 1, PINK1)®*.
23 AR W T DA B B 52 P B D g
BERSH ) 2R A, AF L, i 5 W T LA 30 38 1P o ik 4t
PIk 2 AR . /I R R 5 P B KR
T4y, K LB AR B RS R AR R A e
i 338 A VR 30 R 4 A I R P L AL ) e oA o) B, HZ:
F A 3 DA A 7E AR R 2 R AH G B A VR
SRR AW LG

3 RI58%
JHF BRI PR REVE R, BT Bk ROS. Ca® & K M1
H, SRR LP. B M PRI ER 2 R i

2017-12-08 | Volume 25 | Issue 34 |



FIAGJ, J8/DROSHIF=AE, FIHI 2RI Py 2 8 T 7 1
PRI, [RTYSCFE R FF AT P A P 4 2, 0 200 B % o i
P RRE M, e RGN 1 AE B A P4, S5 RFIRIT
BN RAEIRF K RO,

H AT 32 BT P P S 50 455 1Y T A LI PR JF IR T
Bt (D)4 BRI e 55 4 38 BELRT 1ML 530 minZ90 min,
Ja R MLFEIE30 minZ3 h* ;) (2)FFE H! 5 VA i
24 h, B &R

AT, FEBm RN, ROSKEAE K,
LP{EHELC3- T MILC3- 11 #54k, AR 35 K 2 3
Beclin-17K°F, ZHfE N Atg3. Atg7. PINKI. HWE/ME
S BTN, AWK B, (HEE R R I
AU IR AR IS5 3, F B PR EVERT, Atg3. AtgT.
PINKI1. HW/ME. LC3-IIZ5&E N, AWK T
B, HRF PR, RS AWK TR S, i FE
TS RIS, B TR T A0 P AL T e AR
W, SRR I AETE RS 0, R F RS T S ik
B TR ER; (ERE TR NESE, 1S AWK
BEAR S, SR I P R VR B 1 15 2 S, 1 WO X e I P R v
RAETFEERR TG IER.

RSB AR R R EOH [R], H 2 %R PR 2= dn sk
ORI R . KIS, SLIACERR ] AN E],
ISP R I H T v B R AR 9 A A SR A s A a0, [ B
175 5 W KPS A3 3 T R TR IR B A = JHF
IRIFEFE A O 1 1 45 R

ELAR 1 Wit A2 1 5 0 0 4 827 900 0 A VR T 1) B R
ez —, (AHAE SN SR IR TAh P 3o 5 v ke 38 () BLAR AR
FH A e BH . G OUEE 14 4 FH AT B F 22 Bl R 2R BT K. i
i [] (AN [R5 1 WK B8k 2 RV, N ) Gt i
U130 minfF, 4R E WK 3, T A SR a0
90 minbA 5 2040 i 5 W KT R, AREL T E WK
PR BIRRE. RN, A9 AL BRI E WKL
FEBEAS [ 52 e [ Wt e 25 B R AR AE L. 7E FFIR B,
TR R A WEKCE, AT LA I 0 R R A N 4
AR =) TN AR VTE 2 VAR WA S R N R P R 1]
B, JADROSFAE, ERpAla i iR Fifads. IEWH IRE
A AIGE MRS E 1, (R 40 M AT (2 i 40
ACSZ G R, SR WK, R R
AR5 A IEH A i 2, S ERgn i . 40 o8 B sh v
Ak, EIE PR, BRI, 51K E WA R,
2 FEA BT, A 1 WA 1 77 A 4 A
(1) E WK ~F, AT 4 ) A3 AR MY 5 4k pAy A 2
WAFTEZE R, TEARAMET b 4] B A 3 52 Fafi (1) B4R -
A B A AT AR B, b Ak Py AR ) — e A
MRRRMZEAIER, WEFRMRMERZ . gt
iR AR E A A 2.

Beishideng®  WCJD | www.wjgnet.com

4 g

I H e AT A7 50T A% O R R 2 —, FERFIRT
ORI EENER. B VS PR 2 iR ek
RERERS 120 ML R 45, SMAIRIIS 20 40 . fig &4
oo g ot B W T IR R B AR S, T AR, oo
LP/KF; SRR A4 [ Wi m] e 136 1 B A 2 0 2 b Ak, I/
LR R 0 FFIR I AR (1 . B E g 5 IR T AH
HAERRKRANFEETES S AESHFIRIERN
CTHEERBAIL T ARIATTERENERS 2. B
B FH 4 5 1 DA R AIE 2 TAES% 0075 ). 4 Ja 75 B8
SRR FE 0 P, ZhAS b B I AR S IR T AH
TER, DABE AP B AR B WEAEFFIR T P BARME A, &R
IR B WK IR A T IR I o] REPE, A FFIR R4t
—ANHE BURTT SR,

H A, FFsRi F =45 (ischemia reperfusion injury,
IRI) & S0 I 5K 8 5 R 5 IR ) — S HE K,
1M HL 6k Z A6 067 HE . 1 W d i L AE IR A 40
FRI T RE, 752 Mg Tk 354 EEVEH]. st
FRM, B SIRIEREY], oA RITIRI— NS
FRIHE AL

X FliE

FBEEIRTH BER L 1 ORI BOPE T, tBARBL 1T 40405 (1
F. Bt USRI [6] . 259500 . BN sh AL
RESETT WD B WA RO R ek B,
M3 3R A 24 A AR 2K

1EXHE

TR 22 RO FUAR B W E 22 Mo P A9 B L)
PERT, WRE . FRZRAT MM . IRL. ZUGESE, HWE
SRR S AR A R R IR SE T BT SR A
WG E IR SR I DR 28 5 453055 1k XU A 1

AR T EH W SIRIF R &, Horh B WO 5 R 52 4

(A S AR T, Dl E PR A A, ERF R DA
A, AT EA, AT RS L, AR A
07 U 0 00, S IR TR DA T B Ao 1) S .

Vo

W S 8 A A SR L R R 2 —, FEI
TR A A %55 B A . AR 4 B W 5 BT IR TR AH

2017-12-08 | Volume 25 | Issue 34 |



TER R &, BRIT LA E MO AL, T PRI AT R S
Pk

& IRERE

AW HMEOEE, RS MRS, SERERRRS
JE L BEAR, PR AL BT RT F TS O A R R o). H
WEEAM M IESE . KA WS RIS HEN
TEF, BWEIIRENI R EL SR 2000, Wil 2R 1T R
o JEREAIIRIZE.

[EI{TIEH

SCEE PFFAEIR THGES, 2 10 a7 38 b, fJa 918 A
FEIRTH hAE S W FURT 5, 2K ELX W], 1 RS ELIL
DA M E B2 8, IR T IRIER Bt —ANET
SR

[FTTIFR &
EWLE, BB, RYIBRRIR R b e 5
TN R XIKAE, BB, b B2 R e
B 220 TE T

5 ZEXE

1 Lee SH, Culberson C, Korneszczuk K, Clemens MG.
Differential mechanisms of hepatic vascular dysregulation
with mild vs. moderate ischemia-reperfusion. Am | Physiol
Gastrointest Liver Physiol 2008; 294: G1219-G1226 [PMID:
18325981 DOI: 10.1152/ ajpgi.00527.2007]

2 Jung JE, Kim GS, Chen H, Maier CM, Narasimhan P, Song
YS, Niizuma K, Katsu M, Okami N, Yoshioka H, Sakata
H, Goeders CE, Chan PH. Reperfusion and neurovascular
dysfunction in stroke: from basic mechanisms to potential
strategies for neuroprotection. Mol Neurobiol 2010; 41:
172-179 [PMID: 20157789 DOI: 10.1007/s12035-010-8102-z]

3 Weyker PD, Webb CA, Kiamanesh D, Flynn BC. Lung
ischemia reperfusion injury: a bench-to-bedside review.
Semin Cardiothorac Vasc Anesth 2013; 17: 28-43 [PMID:
23042205 DOI: 10.1177/1089253212458329]

4 Cannistra M, Ruggiero M, Zullo A, Gallelli G, Serafini S,
Maria M, Naso A, Grande R, Serra R, Nardo B. Hepatic
ischemia reperfusion injury: A systematic review of
literature and the role of current drugs and biomarkers.
Int ] Surg 2016; 33 Suppl 1: S57-570 [PMID: 27255130 DOI:
10.1016/j.ijsu.2016.05.050]

5 Heusch G. Critical Issues for the Translation of Cardioprotection.
Circ Res 2017; 120: 1477-1486 [PMID: 28450365 DOI: 10.1161/
circresaha.117.310820]

6 Lejay A, Fang F, John R, Van JA, Barr M, Thaveau F,
Chakfe N, Geny B, Scholey JW. Ischemia reperfusion
injury, ischemic conditioning and diabetes mellitus. ] Mol
Cell Cardiol 2016; 91: 11-22 [PMID: 26718721 DOI: 10.1016/
j.yjmce.2015.12.020]

7 Wang JH, Ahn IS, Fischer TD, Byeon JI, Dunn WA
Jr, Behrns KE, Leeuwenburgh C, Kim JS. Autophagy
suppresses age-dependent ischemia and reperfusion injury
in livers of mice. Gastroenterology 2011; 141: 2188-2199.e6
[PMID: 21854730 DOI: 10.1053/j.gastro.2011.08.005]

8 Zaouali MA, Boncompagni E, Reiter R], Bejaoui M, Freitas

Beishideng®  WCJD | www.wjgnet.com

3064

10

11

12

13

14

15

16

17

18

19

20

21

22

I, Pantazi E, Folch-Puy E, Abdennebi HB, Garcia-Gil FA,
Rosell6-Catafau J. AMPK involvement in endoplasmic
reticulum stress and autophagy modulation after fatty liver
graft preservation: a role for melatonin and trimetazidine
cocktail. ] Pineal Res 2013; 55: 65-78 [PMID: 23551302 DOI:
10.1111/jpi.12051]

Domart MC, Esposti DD, Sebagh M, Olaya N, Harper F,
Pierron G, Franc B, Tanabe KK, Debuire B, Azoulay D,
Brenner C, Lemoine A. Concurrent induction of necrosis,
apoptosis, and autophagy in ischemic preconditioned
human livers formerly treated by chemotherapy. ] Hepatol
2009; 51: 881-889 [PMID: 19765849]

Yin XM, Ding WX, Gao W. Autophagy in the liver.
Hepatology 2008; 47: 1773-1785 [PMID: 18393362 DOI:
10.1016/j.jhep.2009.06.028]

Papadopoulos D, Siempis T, Theodorakou E, Tsoulfas
G. Hepatic ischemia and reperfusion injury and trauma:
current concepts. Arch Trauma Res 2013; 2: 63-70 [PMID:
24396796 DOI: 10.5812/atr.12501]

Granger DN, Kvietys PR. Reperfusion injury and reactive
oxygen species: The evolution of a concept. Redox Biol 2015; 6:
524-551 [PMID: 26484802 DOI: 10.1016/j.redox.2015.08.020]
Khalid MA, Ashraf M. Direct detection of endogenous
hydroxyl radical production in cultured adult cardiomyocytes
during anoxia and reoxygenation. Is the hydroxyl radical
really the most damaging radical species? Circ Res 1993; 72:
725-736 [PMID: 8383013 DOI: 10.1161/01.RES.72.4.725]
Quesnelle KM, Bystrom PV, Toledo-Pereyra LH. Molecular
responses to ischemia and reperfusion in the liver. Arch
Toxicol 2015; 89: 651-657 [PMID: 25566829 DOI: 10.1007/
s00204-014-1437-x]

Anderson EJ, Katunga LA, Willis MS. Mitochondria as a
source and target of lipid peroxidation products in healthy
and diseased heart. Clin Exp Pharmacol Physiol 2012; 39:
179-193 [PMID: 22066679 DOI: 10.1111/j.1440-]

He X, Bi XY, Wang H, Yu X]J, Zang W]. [Progress in
calcium regulation in myocardial and vascular ischemia-
reperfusion injury]. Shengli Xuebao 2012; 64: 321-326 [PMID:
22717637 DOI: 10.1111/.1440-1681.2011.05641.x]

Zhou YT, Xiao HB, Bi MG. ROS and endoplasmic
reticulum stress. Zhongguo Yaolixue Tongbao 2011; 27:
597-600 [PMID: 201100500642 DOI: 10.3969/j.issn.1001-19
78.2011.05.002]

Peralta C, Jiménez-Castro MB, Gracia-Sancho J. Hepatic
ischemia and reperfusion injury: effects on the liver
sinusoidal milieu. ] Hepatol 2013; 59: 1094-1106 [PMID:
23811302 DOI: 10.1016/j.jhep.2013.06.017]

Jaeschke H, Woolbright BL. Current strategies to minimize
hepatic ischemia-reperfusion injury by targeting reactive
oxygen species. Transplant Rev (Orlando) 2012; 26: 103-114
[PMID: 22459037 DOI: 10.1016/j.trre.2011.10.006]

Ong SB, Samangouei P, Kalkhoran SB, Hausenloy DJ.
The mitochondrial permeability transition pore and its
role in myocardial ischemia reperfusion injury. | Mol Cell
Cardiol 2015; 78: 23-34 [PMID: 25446182 DOI: 10.1016/
j-yjmec.2014.11.005]

Nakagawa T, Shimizu S, Watanabe T, Yamaguchi O, Otsu K,
Yamagata H, Inohara H, Kubo T, Tsujimoto Y. Cyclophilin
D-dependent mitochondrial permeability transition
regulates some necrotic but not apoptotic cell death.
Nature 2005; 434: 652-658 [PMID: 15800626 DOI: 10.1038/
nature03317]

Ayala A, Mufoz MF, Argiielles S. Lipid peroxidation:
production, metabolism, and signaling mechanisms of
malondialdehyde and 4-hydroxy-2-nonenal. Oxid Med
Cell Longev 2014; 2014: 360438 [PMID: 24999379 DOI:

2017-12-08 | Volume 25 | Issue 34 |



23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

J3aishideng®

10.1155/2014/360438]

Bhattacharjee S. Membrane lipid peroxidation and its
conflict of interest: the two faces of oxidative stress. Current
Science 2014; 107: 1811-1823 [PMID: 000346691100015]
Rautou PE, Mansouri A, Lebrec D, Durand F, Valla D,
Moreau R. Autophagy in liver diseases. | Hepatol 2010; 53:
1123-1134 [PMID: 20810185 DOI: 10.1016/j.jhep.2010.07.006]
Singh R, Cuervo AM. Lipophagy: connecting autophagy
and lipid metabolism. Int | Cell Biol 2012; 2012: 282041
[PMID: 22536247 DOI: 10.1155/2012/282041]

Chun SK, Lee S, Yang MJ, Leeuwenburgh C, Kim JS.
Exercise-Induced Autophagy in Fatty Liver Disease. Exerc
Sport Sci Rev 2017; 45: 181-186 [PMID: 28419000 DOI:
10.1249/jes.0000000000000116]

He C, Klionsky DJ. Regulation mechanisms and signaling
pathways of autophagy. Annu Rev Genet 2009; 43: 67-93 [PMID:
19653858 DOI: 10.1146/ annurev-genet-102808-114910]

Sahu R, Kaushik S, Clement CC, Cannizzo ES, Scharf B,
Follenzi A, Potolicchio I, Nieves E, Cuervo AM, Santambrogio
L. Microautophagy of cytosolic proteins by late endosomes.
Dev Cell 2011; 20: 131-139 [PMID: 21238931 DOI: 10.1016/
j.devcel.2010.12.003]

Santambrogio L, Cuervo AM. Chasing the elusive mammalian
microautophagy. Autophagy 2011; 7: 652-654 [PMID: 21460618
DOI: 10.4161/auto.7.6.15287]

Cuervo AM, Wong E. Chaperone-mediated autophagy:
roles in disease and aging. Cell Res 2014; 24: 92-104 [PMID:
24281265 DOI: 10.1038/ cr.2013.153]

Kabeya Y, Kamada Y, Baba M, Takikawa H, Sasaki M,
Ohsumi Y. Atgl7 functions in cooperation with Atgl and
Atgl3 in yeast autophagy. Mol Biol Cell 2005; 16: 2544-2553
[PMID: 15743910 DOI: 10.1091/ mbc.E04-08-0669]
Hosokawa N, Hara T, Kaizuka T, Kishi C, Takamura A,
Miura Y, Iemura S, Natsume T, Takehana K, Yamada N,
Guan JL, Oshiro N, Mizushima N. Nutrient-dependent
mTORCI association with the ULK1-Atg13-FIP200 complex
required for autophagy. Mol Biol Cell 2009; 20: 1981-1991
[PMID: 19211835 DOI: 10.1091/ mbc.E08-12-1248]

Kihara A, Noda T, Ishihara N, Ohsumi Y. Two distinct
Vps34 phosphatidylinositol 3-kinase complexes function in
autophagy and carboxypeptidase Y sorting in Saccharomyces
cerevisiae. | Cell Biol 2001; 152: 519-530 [PMID: 11157979 DOI:
10.1083/jcb.152.3.519]

Geng J, Klionsky DJ. The Atg8 and Atgl2 ubiquitin-
like conjugation systems in macroautophagy. ‘Protein
modifications: beyond the usual suspects’ review series.
EMBO Rep 2008; 9: 859-864 [PMID: 18704115 DOI: 10.1038/
embor.2008.163]

Romanov J, Walczak M, Ibiricu I, Schiichner S, Ogris E,
Kraft C, Martens S. Mechanism and functions of membrane
binding by the Atg5-Atgl2/Atgl6 complex during
autophagosome formation. EMBO ] 2012; 31: 4304-4317
[PMID: 23064152 DOI: 10.1038/emboj.2012.278]

Slobodkin MR, Elazar Z. The Atg8 family: multifunctional
ubiquitin-like key regulators of autophagy. Essays Biochem
2013; 55: 51-64 [PMID: 24070471 DOI: 10.1042/ bse0550051]
Lemasters JJ. Selective mitochondrial autophagy, or
mitophagy, as a targeted defense against oxidative stress,
mitochondrial dysfunction, and aging. Rejuvenation Res
2005; 8: 3-5 [PMID: 15798367 DOI: 10.1089/1ej.2005.8.3]
Ding WX, Yin XM. Mitophagy: mechanisms, pathophysiological
roles, and analysis. Biol Chern 2012; 393: 547-564 [PMID: 22944659
DOI: 10.1515/hsz-2012-0119]

Dall’Armi C, Devereaux KA, Di Paolo G. The role of lipids
in the control of autophagy. Curr Biol 2013; 23: R33-R45
[PMID: 23305670 DOI: 10.1016/j.cub.2012.10.041]

WCJD | www.wjgnet.com

3065

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Christian P, Sacco ], Adeli K. Autophagy: Emerging roles
in lipid homeostasis and metabolic control. Biochim Biophys
Acta 2013; 1831: 819-824 [PMID: 23274236 DOI: 10.1016/
j-bbalip.2012.12.009]

Go KL, Lee S, Zendejas I, Behrns KE, Kim JS. Mitochondrial
Dysfunction and Autophagy in Hepatic Ischemia/
Reperfusion Injury. Biomed Res Int 2015; 2015: 183469 [PMID:
26770970 DOI: 10.1155/2015/183469]

Shin T, Kuboki S, Huber N, Eismann T, Galloway E,
Schuster R, Blanchard J, Pritts TA, Lentsch AB. Activation of
peroxisome proliferator-activated receptor-gamma during
hepatic ischemia is age-dependent. | Surg Res 2008; 147:
200-205 [PMID: 18498870 DOI: 10.1016/j.jss.2008.02.004]
Cardinal J, Pan P, Dhupar R, Ross M, Nakao A, Lotze
M, Billiar T, Geller D, Tsung A. Cisplatin prevents high
mobility group box 1 release and is protective in a murine
model of hepatic ischemia/reperfusion injury. Hepatology
2009; 50: 565-574 [PMID: 19492424 DOI: 10.1002/hep.23021]
Kim JS, Nitta T, Mohuczy D, O’Malley KA, Moldawer
LL, Dunn WA Jr, Behrns KE. Impaired autophagy: A
mechanism of mitochondrial dysfunction in anoxic
rat hepatocytes. Hepatology 2008; 47: 1725-1736 [PMID:
18311843 DOI: 10.1002/ hep.22187]

Gotoh K, Lu Z, Morita M, Shibata M, Koike M, Waguri
S, Dono K, Doki Y, Kominami E, Sugioka A, Monden M,
Uchiyama Y. Participation of autophagy in the initiation of
graft dysfunction after rat liver transplantation. Autophagy
2009; 5: 351-360 [PMID: 19158494 DOI: 10.4161/ auto.5.3.7650]
Lu Z, Dono K, Gotoh K, Shibata M, Koike M, Marubashi S,
Miyamoto A, Takeda Y, Nagano H, Umeshita K, Uchiyama
Y, Monden M. Participation of autophagy in the degeneration
process of rat hepatocytes after transplantation following
prolonged cold preservation. Arch Histol Cytol 2005; 68: 71-80
[PMID: 15827380 DOI: 10.1679/ achc.68.71]

Minor T, Stegemann ], Hirner A, Koetting M. Impaired
autophagic clearance after cold preservation of fatty livers
correlates with tissue necrosis upon reperfusion and is
reversed by hypothermic reconditioning. Liver Transpl
2009; 15: 798-805 [PMID: 19562717 DOI: 10.1002/1t.21751]
Przyklenk K, Dong Y, Undyala VV, Whittaker P. Autophagy
as a therapeutic target for ischaemia /reperfusion injury?
Concepts, controversies, and challenges. Cardiovasc Res 2012;
94:197-205 [PMID: 22215722 DOI: 10.1093/ cvr/ cvr358]
LiS, Zhang ], Wang Z, Wang T, Yu Y, He ], Zhang H, Yang
T, Shen Z. MicroRNA-17 regulates autophagy to promote
hepatic ischemia/reperfusion injury via suppression of
signal transductions and activation of transcription-3
expression. Liver Transpl 2016; 22: 1697-1709 [PMID:
27541946 DOI: 10.1002/1t.24606]

Hong JM, Kim SJ, Lee SM. Role of necroptosis in autophagy
signaling during hepatic ischemia and reperfusion. Toxicol
Appl Pharmacol 2016; 308: 1-10 [PMID: 27521978 DOI:
10.1016/j.taap.2016.08.010]

Zhou H, Zhu ], Yue S, Lu L, Busuttil RW, Kupiec-Weglinski
JW, Wang X, Zhai Y. The Dichotomy of Endoplasmic
Reticulum Stress Response in Liver Ischemia-Reperfusion
Injury. Transplantation 2016; 100: 365-372 [PMID: 26683513
DOI: 10.1097/ tp.0000000000001032]

Zhao Q, Guo Z, Deng W, Fu S, Zhang C, Chen M, Ju W,
Wang D, He X. Calpain 2-mediated autophagy defect
increases susceptibility of fatty livers to ischemia-reperfusion
injury. Cell Death Dis 2016; 7: €2186 [PMID: 27077802 DOI:
10.1038/ cddis.2016.66]

Kan C, Liu A, Fang H, Dirsch O, Dahmen U, Boettcher M.
Induction of autophagy reduces ischemia/reperfusion
injury in steatotic rat livers. | Surg Res 2017; 216: 207-218

2017-12-08 | Volume 25 | Issue 34 |



[PMID: 28807209 DOI: 10.1016/j.jss.2017.04.012] 10.1038/cdd.2015.96]
54  Biel TG, Lee S, Flores-Toro JA, Dean JW, Go KL, Lee MH, 55 MaH,GuoR, YuL, Zhang Y, Ren ]. Aldehyde dehydrogenase

Law BK, Law ME, Dunn WA Jr, Zendejas I, Behrns KE, 2 (ALDH2) rescues myocardial ischaemia/reperfusion injury:
Kim JS. Sirtuin 1 suppresses mitochondrial dysfunction of role of autophagy paradox and toxic aldehyde. Eur Heart |
ischemic mouse livers in a mitofusin 2-dependent manner. 2011; 32: 1025-1038 [PMID: 20705694 DOI: 10.1093/ eurheartj/
Cell Death Differ 2016; 23: 279-290 [PMID: 26184910 DOI: ehq253]

Gy 4 W, Z:

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569 © 2017 Baishideng Publishing Group Inc.
All rights reserved.

L4 ‘zﬁtav °

(EREAZWR L) GQHMA 2

AHIR AT RUELE & KRG i 2%, RN GREE S (HEFRE AR E) GRS, AT RRZ R .

1 EEREHE

KA CAE A 1F & 24 RS B . WAESS: (DPRIEEER RS2 8, Q)2 A Qi Al it s 5 RiE i A1 23
9 QYT A 1EHE s B iZ3OF B AR, A 1EE IR G %0, IrA R R 2SO B SERT FURR, fRIESC 5T
B0 (PGB S B4 ok Aadl, A% BRI IR S IR TR R 00 51 5 S AR B IR R, B HOF B2 R = AR; (5)
B AR 2 TTHR A5 (6) AR BT 1 3 AR S RS, PRAETCIE S, R LA AL SRR S, WK ZE R A S 5 5
A BRFREFE AR s (7) FEAs BRI RSOMT R R H RSO L 25 AR 1) 8

2 TRHER

R FIT LXK EEJG, NN AT EEK. (s T, AT g AR R ) s R . R RS R
o, MAEE LT IS RAR AL A5 EE S AL B R A5 RROBURE LR A5 55 A5 100 A4 Rk v 7 RO (8] 40 48788, TRD I 12 24
S5 R TR A A AR A R G @R R, A BT P AL B

3 RE#R
KRR FEEFHEZGIELH R, T HEH A G EF W EAR AT SR N E ESE T g Hh AR DL R T S RIS i, (ERLTE
BURRT (SR NS ED) XX BOW): k00, g = 9 A0 ph i A N 8008 AR A L is 2, ZUEAS
(A NV R G50 T A 2, Ho g B RRBUR AT BT . Rl vl SO (o E AR IR AR ) S50 K 3
KA AE#H RVFZSCEWFEE (o0 (2B SO /R0 P CoiiZRE) SEIMEUH SRR
RBWCE.

Baishideng® WCJD | www.wjgnet.com 3066 2017-12-08 | Volume 25 | Issue 34 |



Jnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN 1009-3079

‘ | “‘ I

7710097307056 m m |

9

© 2017 Baishideng Publishing Group Inc. All rights reserved.



	1封面-二维码
	3目次-34
	3060.pdf
	封底

