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Research progress of autophagy in non-alcoholic fatty liver disease
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[Abstract] Non-alcoholic fatty liver disease is a type of metabolic liver injury which is closely related to insulin resistance. Now it has become the leading
cause of chronic liver diseases worldwide, which is closely related to the high incidence of type 2 diabetes and arteriosclerotic cardiovascular disease. It
can progress into cirrhosis and hepatocellular carcinoma. The pathogenesis of non-alcoholic fatty liver disease is complicated and not yet fully elucidated.
In recent years, studies have found that autophagy plays an important role in the development of non-alcoholic fatty liver disease, mainly through
regulation of insulin resistance, endoplasmic reticulum stress, mitochondrial dysregulation, lipid-toxicity caused by lipid deposition and inflammation.
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AEARE ¥, FRIE NAFLD #5355 15%, M HEMEIR  NAFLD (it R iE Lk,
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1 (non-alcoholic steatosis, NAS). B MRS 15 M T & 1 EHEE
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& 1 (C/EBP homologous protein, CHOP) #1 [ Wi #H 3¢
bR 4 Beclinl ) mRNA 7KCF- B2 T & £ 2 A kP,
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F ik PIBK/AKY/pS3 38 B et N T L, I & 4450
YA DR S H T ARG SR CR AP VE

Vol.38 No.6 Jun. 2018



412 HAwESLRAIET AR Y R, EREES
AR /NG BTG PR NAFLD 26, JFAIIR L2 Bl Zehs
R S, RN IE R & /N 1S
LC3 7k B LC3- T /KPR BEAIC,  ZRbiMk B WEAH X hrds
¥ Bel2 #1562 9 3 (Bcl2 interacting protein 3, BNIP3) 7k
EIRMLR AL, PEBESRLRR S (ZehifkiaREE 2, &
Rtk Opal ) Frisr%d (Zehitksr RIR T, Zbriksh h
IR 1) A ED RIS, SRRk NI
R R AR AR S B

41.3 AYELNEEME  Ning % ™ @i 55 AF Rk
B, B WE AR PA TSR T AIRAR S, 45 PA ALHEL AT
{5 B W 5 A0 i SR SR AL B, AR R iR rh FLER
Ji SRR SRR OC R A R R BB, AR
MriRagAZ 5 B B0 D s A0 B Wil s s . Eahi%
o H sIRNA JTEK Arg5, WM stk somtk PA 4y &
MANIEsET . FRAEST ™ it A s ie K B, i 2 ig i
R Al 5T L-O2 4 s iR 5 Fhi Gk s, T
211 M e 1 T MR R 1 L R 1 8 (AMIP-activated protein
kinase, AMPK) . Beclinl 3% i5& [ i, &% ft mTOR
BT, HZSOREA R R RO, SRR o o
AMPK/mTOR 38 #% 1755 F Wik A ifri e 35 T4 o 3R 4

42 PV J0 IR B
NAFLD % % Ji SRR A F I hE b 45 1)
A, Maher %5 ™ BF e W1 AR A6 R 7 €5 0

[1] Younossi ZM, Koenig AB, Abdelatif D, et al. Global epidemiology of
nonalcoholic fatty liver disease: meta-analytic assessment of prevalence,
incidence, and outcomes[J]. Hepatology, 2016, 64(1): 73-84.

[2] Rinella ME. Nonalcoholic fatty liver disease: a systematic review[J]. JAMA,
2015, 313(22): 2263-2273.

[3] Kroemer G. Autophagy: a druggable process that is deregulated in aging and
human disease[J]. J Clin Invest, 2015, 125(1): 1-4.

[4] Lavallard VI, Gual P. Autophagy and non-alcoholic fatty liver disease[J].
Biomed Res Int, 2014, 2014: 120179.

[5] Neufeld TP. TOR-dependent control of autophagy: biting the hand that feeds[J].
Curr Opin Cell Biol, 2010, 22(2): 157-168.

[6] Levine B, Sinha S, Kroemer G. Bcl-2 family members: dual regulators of
apoptosis and autophagy[J]. Autophagy, 2008, 4(5): 600-606.

[7] Ichimura Y, Kirisako T, Takao T, et al. A ubiquitin-like system mediates
protein lipidation[J]. Nature, 2000, 408(6811): 488-492.

[8] Kaushik S, Cuervo AM. Chaperone-mediated autophagy: a unique way to enter
the lysosome world[J]. Trends Cell Biol, 2012, 22(8): 407-417.

[9] Czaja MJ. Function of autophagy in nonalcoholic fatty liver disease[J]. Dig Dis

Sci, 2016, 61(5): 1304-1313.

Ezaki J, Matsumoto N, Takeda-Ezaki M, et al. Liver autophagy contributes to

the maintenance of blood glucose and amino acid levels[J]. Autophagy, 2011,

7(7): 727-736.

[11] Esteban-Martinez L, Sierra-Filardi E, Boya P. Mitophagy, metabolism, and cell

2

http://xuebao.shsmu.edu.cn

55 0 T A M A 42 I OB 5 2 | 693

Heidk B, SURIT AN . 22 RAE R B T2 S T
fle R ELEan i M1 5505 B vadnie M2 Z Rl Py, BEAE
P B N I SR S RAAIR AT 1 Wk P, i Liu % ™ 4R
Wik 21 el 52 461 m] RE D 2 [ A S e o BE BRI NI AR
RRAE, BEMI-FHOT ML RIEFAT AR5 . HERFIE R B
HFD /B SER R B SR KPS 35 T Fes RS R 2
BRI S P R B EL IR Aegs SR TAIFY HFD /NG,
DRl R /N Bl EH B AR e PEFTURT M 2, i S AR M s A 7 e
FEEETCW R s, HLISUAR - RE DR B A A 2 o 20 Mt
IR, RIAME R ML, BLR M2 3,
Tlyas % " BFF7E 05 % B EL VAR 1 ek el R A A 3 -1B
Bl 2k AR A5 B ST, Bk, Hoo %5 ™ % BURR 4N
N T i SRR 45 4 2 19 el i EC W dn i 5 Wi, nsE PA 155
H BRI PN o s, ELRE G AR R AR R &5 A S g
S DR 1 T 0 59 ik 200 M 7 ik B RE T i e i) ML
et BEBk, F0dfliE 20 AR Y e AR £ & 28 13 AN - B
AN B A S A I AR O REE LT S I FITRY T S o

5 %8

L LPTIR, B WEAEIE T A iRAR A AR R AL
H T 2 A TR o A Wi (7 T St 5 4P, N
PLB ., SR R R ROURR I AR 3 B S S B 2
5 NAFLD fyk9n St e. Wifi, 055 H YR RERCA T
NAFLD H3HGI 7 I3 1.

fate[J]. Mol Cell Oncol, 2017, 4(5): e1353854.

[12] Ogata M, Hino S, Saito A, et al. Autophagy is activated for cell survival after
endoplasmic reticulum stress[J]. Mol Cell Biol, 2006, 26(24): 9220-9231.

[13] Vescovo T, Romagnoli A, Perdomo AB, et al. Autophagy protects cells from
HCV-induced defects in lipid metabolism[J]. Gastroenterology, 2012, 142(3):
644-653.

[14] Yeganeh B, Rezaei Moghadam A, Alizadeh J, et al. Hepatitis B and C virus-
induced hepatitis: apoptosis, autophagy, and unfolded protein response[J].
World J Gastroenterol, 2015, 21(47): 13225-13239.

[15] Toshima T, Shirabe K, Matsumoto Y, et al. Autophagy enhances hepatocellular
carcinoma progression by activation of mitochondrial B-oxidation[J]. J
Gastroenterol, 2014, 49(5): 907-916.

[16] Lee YJ, Jang BK. The role of autophagy in hepatocellular carcinomalJ]. Int J

Mol Sci, 2015, 16(11): 26629-26643.

Gonzélez-Rodriguez A, Mayoral R, Agra N, et al. Impaired autophagic flux is

associated with increased endoplasmic reticulum stress during the development

of NAFLD[J]. Cell Death Dis, 2014, 5: e1179.

[18] Fukuo Y, Yamashina S, Sonoue H, et al. Abnormality of autophagic function

and cathepsin expression in the liver from patients with non-alcoholic fatty liver

disease[J]. Hepatol Res, 2014, 44(9): 1026-1036.

Kashima J, Shintani-Ishida K, Nakajima M, et al. Immunohistochemical study

of the autophagy marker microtubule-associated protein 1 light chain 3 in

normal and steatotic human livers[J]. Hepatol Res, 2014, 44(7): 779-787.

[17

=
2

SR (BN , 2018, 38 (6) ()



694 | LiBssEAFER (BEm)

[20] He Q, Sha S, Sun L, et al. GLP-1 analogue improves hepatic lipid accumulation
by inducing autophagy via AMPK/mTOR pathway[J]. Biochem Biophys Res
Commun, 2016, 476(4): 196-203.

[21] Li M, Sharma A, Yin C, et al. Metformin ameliorates hepatic steatosis and
improves the induction of autophagy in HFD-induced obese mice[J]. Mol Med
Rep, 2017, 16(1): 680-686.

[22] Zhu S, Wu Y, Ye X, et al. FGF21 ameliorates nonalcoholic fatty liver disease
by inducing autophagy[J]. Mol Cell Biochem, 2016, 420(1-2): 107-119.

[23] Kim KE, Jung Y, Min S, et al. Caloric restriction of db/db mice reverts hepatic

steatosis and body weight with divergent hepatic metabolism[J]. Sci Rep, 2016,

6:30111.

Rosa-Caldwell ME, Lee DE, Brown JL, et al. Moderate physical activity

promotes basal hepatic autophagy in diet-induced obese mice[J]. Appl Physiol

Nutr Metab, 2017, 42(2): 148-156.

[25] Yan H, Gao Y, Zhang Y. Inhibition of JNK suppresses autophagy and
attenuates insulin resistance in a rat model of nonalcoholic fatty liver disease[J].
Mol Med Rep, 2017, 15(1): 180-186.

[26] Yang L, Li P, Fu S, et al. Defective hepatic autophagy in obesity promotes ER

[24

2018, 38 (6)

stress and causes insulin resistance[J]. Cell Metab, 2010, 11(6): 467-478.

[27] Miyagawa K, Oe S, Honma Y, et al. Lipid-induced endoplasmic reticulum
stress impairs selective autophagy at the step of autophagosome-lysosome
fusion in hepatocytes[J]. Am J Pathol, 2016, 186(7): 1861-1873.

[28] Ning H, Sun Z, Liu Y, et al. Insulin protects hepatic lipotoxicity by regulating
ER stress through the PI3K/Akt/p53 involved pathway independently of
autophagy inhibition[J]. Nutrients, 2016, 8(4): 227.

[29] Maher JJ, Leon P, Ryan JC. Beyond insulin resistance: innate immunity in
nonalcoholic steatohepatitis[J]. Hepatology, 2008, 48(2): 670-678.

[30] Liu K, Zhao E, Ilyas G, et al. Impaired macrophage autophagy increases the

immune response in obese mice by promoting proinflammatory macrophage

polarization[J]. Autophagy, 2015, 11(2): 271-284.

Ilyas G, Zhao E, Liu K, et al. Macrophage autophagy limits acute toxic liver

injury in mice through down regulation of interleukin-1p[J]. J Hepatol, 2016,

64(1): 118-127.

Hoo RL, Shu L, Cheng KK, et al. Adipocyte fatty acid binding protein potentiates

toxic lipids-induced endoplasmic reticulum stress in macrophages via inhibition

of janus kinase 2-dependent autophagy[J]. Sci Rep, 2017, 7: 40657.

[31

[32

[FsEE ] 2017-12-25 [ A smig ] iBkr

FARDR

FEXEXFREMMERENIE TR
TN R F BT #iR A SRS

2018 5 A 258, EAERBRFREMAERTRAEE (PEEFDSFRAEERESI L), PEEFK
B IR RS, EEEFAFRBEFHSANNTRRFULER 560 “F T BANTRRF EM LT AR
BBAA EEERS, ZREMANTRRPABRGE R, FHARITE 200 54, MAERREREFTH. &P

AT HF IR

15 B i 4548 B AL B IR MAT IR K FelixJF Herth #4% . # kB 3 K F ER-FR 5 &% E 4 4 Pynglee #4%., £
BREKFEFPORELFZARE P, AFKXEHE—ERPRAIA I ZAHRFINTFTRRFABNETLER,
SR BTG, AERF SRR, FMEIAFHR. Rl DAEER. IRFERRBTHEO T RgTRFERIR
2. B, A ERSFR NS E IR EAAR RIS T 6 GHHAONNL R R ET 05 RigT, iE BTPNA 7] 346
M S W, MNARER XL AEAEFER ., BHEFG FHE AT ERS,

it A AANF B F AR ETETFBTF06 PR A0S, BT TANTERE AL b 2R fe
F A BRI RSP RER, HZANELE, »ENRARET ELFREE,

.(_@-. JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

Vol.38 No.6 Jun. 2018





