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Abstract

Drug-induced liver injury is the second largest category of non-infectious liver disease in China,
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and it is also the main cause of liver failure and liver transplantation in the United States. In terms
of mechanism, drug-induced liver injury can be divided into two main types: direct type (dose-
dependent, intrinsic and predictable) and specific type (mostly dose-independent, specific and un-
predictable). In preclinical studies, non-specific hepatotoxicity caused by most drugs is usually de-
tected in time, so it will not be further used in clinical applications. However, there is an exception
that acetaminophen (APAP) is safe and reliable at normal therapeutic doses, but once it exceeds
the recommended dose, it may cause serious harm to the liver and may even cause acute liver
failure. When used correctly, it has a positive impact on the health of patients, but abuse or over-
use may have dire consequences, especially on liver health. In developed countries such as Europe
and the United States, excessive use of APAP is the main factor leading to acute liver failure. Oxida-
tive stress is a key initial event in APAP-induced liver pathogenicity, and mitophagy has been shown
to promote survival and play a key role in the antioxidant response. Therefore, in-depth study of the
mechanism of liver damage caused by APAP and the protective mechanism of mitophagy in aceta-
minophen-induced liver damage will help to develop therapeutic targets and plans for intervening
in the process of liver injury.
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1. APAP SRR ROHLE

APAP 7EH# 2 A5 & NI, I8 MRt NFFRE[1]. APAP RO 35 2k A 78 I IR ok 44 79 o
29 90% APAP £ UDP-] %] i 1 5 % 7% Il RIS 56 7 T g 1) b A0 A8 RS0 J0 75 2 P 1 267 0 e i A R B IR  F1
R, XA R HE R AR SN 2] KL 2% APAP 78 A AR A A 00 i i R v HE
HA 10%LL R APAP K40t P450 i 2E1 (CYP2EDM, P4t =4 N-Z B 2R T i
(NAPQI) [3], NAPQI 7fEA It H KB % BRI E R T, 58I HIK(GSH) S & A4 o 2 1% BB R R R
IR RGEHE AR AN 4], 7 APAP I EHITEHL T, NAPQI & K& R, s 8 FE AT Py 28 e H ik
(GSH). 44y GSH #i#eu, dEM NAPQI &5 A MAEMMME A RIEM 4G, NHZ LR
B[S bk 45 b H KT A Y0l (GSH-Px) AU IR FE DS A 4F =B RR & Rl a WS HGE T~
NAPQI 45& HHE £, A S 70 R NAPQI X ATP Bt AT LM E 11 5 3 20 ATP B 1 2 /8 N % 35% [6].
NAPQI 5 GSH-Px 145 & SEBUG HIE LT 60%, HEZE S5 ATP &A= 1L[7]. 4N, NAPQI LW
TR R FALBEEETCO)H ME S T AN, SEHE PR, ERGEE A REE8]. AEEL T, B
B B (Superoxide Dismutase, SOD) R A4 4 15 H2E 23 fi# 2 Ho0, F1 O AT DR 57 4 ffd . 32 88 460 H
EEBOR, HO, 825 GSH st A A EBEA GPx 73 if[9]. WRAZIS SOD 4hfif, % H
BRI —E B (NO)V A FAEFH,  AE e 80T IR 6 A2 fid A 2R R4 S AL BB B B R 0 P R —, BT R
FESEARR MR, R, 4PEE NAPQI (N-Z Wk s 52, NS A A, itz
GSH i &30 2 GPx WG MEA 4 T, BRibz 4h, BA0 I 78 15k EE b nl fe 252 8 NAPQI (1)
R ], X P RE S SO T LRI AR B 40 BT b, DN A R A X R
FHEAE R L[ 51 R T 2Rk P I S8 A LR Y
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AT, 1R

LRI P BRSO B 2 S EUF AR BE, A 473 1 26 2D S A Dot IR B0 B 400 B 1D S 82 4 B
PERRE[1]o LRRIATE APAP RREIME R R R A RIEALRL, R SRR ARE RN, WYIEE G FIE
TSR T AERE R R, RGBT, 155 DNA WiZ[10]. &%, | ZMERIET6E
ZALFIEZ DNA 1345 5 SO IR FE[ 1] RS04 A 24 2o B FsU 495 AH O 43 T8 :0(DAMPs), b A6 i iT
BEREA | (HMGBI1). LR{EF DNA. ATP. DAMP % 5 EHIE4HM_EA TLRs 454, S84
T AR 7 R R IA (A S B0, K20 M 9O X AL R 45 LURRTRG, 7= AR 2O S RE[ 12] [13]

2. AR BT APAP SRR RIPIEIER

FH CA bl R 2R i A2 530 APAP i S IR M OGBS0, ZRRIAR I REFR AT 2 APAP i 5
AL T HIAZ L, T APAP-AD [T e SRR 1 () B ah FAF, X0 T8 APAP 5 SR E
B A0S0 T 15 5 SRR B [ 14]. [k, KA APAP-AD FISZ 35 i 28R4 L4 s I
W RAR T RE IR AL LW ) ATP 2/ BRI ZE I APAP a5 ik & 1 5o 45 F2[ 157 [16]»

LR R H W (mitophagy) (E N LA T 456 R A M — NEBEHRI S, MHEEEREBENAG. &
LA R LA BSR4 T8 I 43 L T SR A B WA AT, B Sl VA AR o 1 AR R b A [ 17]

3. BENIESRIRE

T & Tl & APAP J5, BT EANESEATP & lahs, nbnr 2 BRsg 2 B i m 14 o 5L i
ACETHE, FECATP WREERFAR[18] [19]. 244 P g & RN 52 21 R 1 SAS 2 B, 0 P Y AMPK (AMP-Activated
Protein Kinase)f f /8 B8 UK 2 B 0T o 1X — i F27E 40 M A 1 v e R s M e ARPTRL 0, I
FLENA) E VR Y 2T HLE] RS & unK S like 3085 1 (K1), BIEERES B0 atgl RO FLE0Y0 R VR . ulK1
BB AL beclinl LT vps34 AR FUEHS T EIE[20]. AMP BUE & A EEF(AMPK) ST f5, 0w
TRk Ser317 A1 Ser777 ELHEHIT uIK1 KM H WS LB b ik FWE[21] [22]. H—J7TH, AMPK A] LABFER 1k
mTOR ) _3## TSC2 [23]F1 mTORC1 f) RAPTOR WV #£[24], mTOR i@ id B 1k ULK1 Ser757 JKFH 1 ULK1
(WS, X PR AL A A AT BRI mTOR 36 TE, IS 30 B k. T4 BRI AMPK ] o2 2R A
LR 1L PINKI [ Serd95 J& BhZkkifhk HEE[25].

AMPK 7E APAP FrEUH #7053 F2 i AE K% mTORC ABEIEALY), 0% ULKL, HWERE IS,
ULK 172 EE VTR 1 S B WRAARRTE B 7E AL B, B W A 25 5 B A s iRk, (£
MR RO A g MR . FE LB, 4 LC3-1 RSB i 5 8 20 Fe e Jy LC3-11 (BTG 5 WA 25 5
T B Ik 2 e T Q) A N A2 I /IMATES i AR 5 [26] [27]. LC3 AR BRI RE T 2L 5 T8 B B WA s 1)
FHEAER, MR T Sm Bk 54, I Rir o SR AY KA G [28]. a8 BUZAHK 58
UG, AKIRESH YA G, TR — e B0 B wRiE, SIEB RS Y S . —BRE5Em,
BV BRI N B B A, 7 AR IR 201 R RS ImT 2 B 5 b, AR DR 4 A A (R RE R

4. REBEERIZER

LRRIAAR [ WELE I FLE Y R R — A E B EEHLH] & PINK1- Pakin {5 538 . PINK1 & —F2Z R/ &
TR CIEE, VRN — N0 FAR RS, WI SR AR A FE R B 4l i 4052 1 ) 51 I R kAR Th RERR RS . 7
R 2R rh, 2R PR RS 5 F A7 DK 3] PINK G 28R R A1 (OMM) 1) 55 A7 i 5\ 21 22 KL A4 Y I (IMM)
[29], PINKI [ J& 4 £ b A in T ks A T 2 1 AH Q35 T A B A B 41 2R K AR VI B0 9 R A2 2 AL B A
PRI A2 B 26 A R 4H A PINK L A RETEL AR SME, LR PINK1-Parkin i #% &b T AEBUEIRA[30]. 28
RS2 45 2 SR I B, BRI A R A B A L ) 8 R T S R R, PINKL B ZRRLARST
JERE A2 28 N IS 1 AR A BEL T, PINK1 SRAETE LRI AN B 5 B R Ak I 55 A2 M5 Hh 1) Parkin 81 1 28 2R 44
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BiE[31]. Parkin B AT # AMPK #i%, %S Parkin /) E3 72 RERERISME[32]. KN Parkin #1H E3 B
W, BRARIEZ RS T ESERAR FNRMEALS S, AmSIRE FEARMZZ B KEZ
LI LR N AT AR B2k B T P62 Gl iz ARG S Mg &7z A )R], LC3 it 5 P62 (LI
R X385 LC3 MHEAF )4 G2 R LR SEAE 2 /NI b, B S T R R F R A4 [33]. ZRkL
B WRAR SVARGRRL G, R AAEVETRIR A K ARRE IR R R A e . XA IR B THE BR 2 0 b i,
Fe A H SR A T F A i 1K) — AN BB, A Bl T RSP SORL A 1 AR i BN IE 5 DI fE -

5. R4

FEF T RIEE R, WM APAP & S0 5 3 A SO I o 6 3 il i i R TR 2 — o 7RI
PREZE R, 8 R —F 4N N-ZBE2E B & R (N-Acetyl-Cysteine, NAC) & A bt H Ik (GSH) BT 14A4 it
SKXTHTH APAP I &5 R S, SR, TR EARRE R, NAC MVAYT & X, @
1 8 B 12 /N2 6], T HE IR NAC FIRE 5l R AR, B H5E. Kk, E/4H NAC i,
P45 N D BAT- 4L AR A s b, DA AR A 0T 2 A VR YT . DR, 3 Y)fR BEIR AT APAP 51K 1)
B IR E T AU, DL 2R A TR Z e 2 L1y 51 K 0 FF 443 Hh o] R 3R E T o XA AL
HEONTRATIREH IRIT APAP 5| MIZ AR i, RILHTRR TS, BRI R, N
TIPS VR IT BRI E AETE . IR LS A Bi4% APAP I &0 FH 7 Sk VB R AR RS, i
PROLTE U (VR TT R

SE 3k
[11 BRI X BRI EUH0 SOENLH R TS 2H V T IEREAD]: [0 3], B ik
2%, 2020: 4-5.
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