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Abstract

Antituberculosis drug-induced liver injury (ATB-DILI)
is the most common and most serious side effect of
antituberculous drug therapy, which brings great challenges
to drug treatment of tuberculosis. Isoniazid and rifampicin
as first-line anti-tuberculosis drugs produce a variety of
toxic metabolites that directly cause liver cell necrosis,
and a large amount of free radicals that induce oxidative
stress, leading to programmed death of liver cells such
as apoptosis, ferroptosis, and autophagy. Iron death is a
recently discovered mode of cell death, and its role in ATB-
DILI has not been fully elucidated. Blocking the pathway of
hepatocyte death is an important means to treat ATB-DILL
In this paper, we discuss the mechanism and characteristics
of different cell death modes in order to help identify new
diagnostic markers and therapeutic drug targets.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Anti-tuberculosis drug-induced liver injury;
Cell death; Oxidative stress; Apoptosis; Ferroptosis
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A PR, IR B A48T — KA S AT
FP —J @ A SR AR T W B AR T e e
W, A—F @ AEKRE A Bk, HFaERAA R,
FHIFMA T, ST GRS ST, 50
TR R I st 7 X, HAEATB-DILI¥ 694
B iR T A A, FLE AT 20 i st T8 3%, &4 57 ATB-
DILI# & 2F B A AR R e st o= 7 X A9 HLH
Fodf EBATIRIT, A F RIS WAFED AL T 2
My ¥e, b

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

)=

FeEE: RS WA B4 (ATB-DILI); 4fese; &

AR BT gkt

TRDIREE: L4542 25 M AT 345 (anti-tuberculosis drug-
induced liver injury, ATB-DILI)2 4525 #% 25474 97 F %%
AR FZ T EGEER, BREBRABHETFHRTE
KPR, A Xk R LG MR P IF e se =7
XA B, A LT 20 T8 T8 9% . 4T3 R ) 20
o XF R G5B AR E e ib I7 o5

SCERRR: SIS, KOS, &892, RURE, XU, B8, MSEZVIEHR
{ACPHIFABIRIE T DTS AT, BFUEABIAYE 2022; 30(18): 817-
822

URL: https://www.wjgnet.com/1009-3079/full/v30/i18/817.htm

DOI: https://dx.doi.org/10.11569/wcjd.v30.i18.817

055

ghit%Wi(tuberculosis, TB):& H £54% 73 A4 Bl (mycobac-
terium tuberculosis, MTB) 5| #2128 M:AL Gu. 3. [E 45 %
i B S B R RS A, R R E R, 2
YINBYT 1&g A% v i £ B IR YT T-B, THias % eI
545 (anti-tuberculosis drug-induced liver injury, ATB-DILI)
SeRIE T o DA R OS2 R 24 ) 14
#i45i(drug-induced liver injury, DILD)H WL R K 2 —,
ATB-DILURARIEFAZ 5 iR b, 1T 254
LA 5| A 1) JH 40 A 40 3 S 0T 2454 S 3
AU =P YRR RS B B B B A e Ry — i
VER G BT 5, B v B s, S e K Ay 5
BEAFA TIPS ZIRTT, T 45 4% 00 R T T
RORPA LEFFRE A, PUasZ2ap T imat i 5 v o 9 R
(endoplasmic reticulum stress, ERS)FIEIEFET 5214 (death
receptor, DR)%5 /5 2175 T 40 AR TR B8R, By oAl
SRBE4L, ATB-DILIF AR I AR th A RS R AR AN
YAETE SRS R 255 R gt T AN, 7
SRAWTIZE T IE B AR, PRI S 7R B L A A% 28
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PERF 3477 h T A SE T SO - 3R X SET I8 I 1)V
Fr k2.

1 4RIFIE SATB-DILI

S MR (isoniazid, INH)FIF4E - (rifampicin, RFP)5F—%k
PUESAZ ZILE I IEACUT IR 2277 2 — R A 4, ixX 2l
AT SARM N BT AR RS TR A
FEAIM N APIAEE KL, RS RIET. Pidix
29I AR P o3 e AR . IR IR AR A RIR A
FRFARAT. PR L, SRS 0 5495 2 R AR
Bt K- T v, S A AE S A L ELREPE T, T RAEF 1
PR FH R I NE 2T 2 F0 LB B B R Al 7K1 T v, 42
AR T T IR A IR R RR I 5 5 32

1.1 254z 25 ik 509 I e A in st RAEHEEN-
LI R E2(N-acetyltransferase2, NAT2)[H ZBEAL1E
FH A B 2T e JRE, 36T 7K A S SRR R T .
[k — 2 AL TE R I — TR, Btz Ah, SR
W R] ELAE KRR T R FI M, S5 T k2l 2t &
PRIt SR R A = I S B I R W R 4 i B
PE, TSN EA R RS K TR 45,
ST AIASES. R 2 AR R e A KR A
HHEE, AN B iR AR 2R 3 SO 40 B v A A
HBEFRIRFED. R, SRS S0 R 2 o 2k
JHm A5, B IR 4 AR D AR A A SR (B dE
WAEREIRTEAN 2 /NI TE). JH S 2 R AR T-45 246 wk
P, /b BB AR F 24 LR SR AT AR R A A5,

AR AR - 1 450 35 LR 1 AS 58 40 2. R AR
TEJFF I R i 3 AR 2 2 W RIAE T, 5 3 kA
bl AR I B R UK, (HR R T 2 e X2 A
(pregnane X receptor, PXR)I#h7, PXRE HE %%
&, TERFE PR IA B S, AT TR A 2 R EE Y 2R
ik, INEFAAZGYI TR BT RR M, RIS R
JWFIBEFH, AN 55 8 A 20 1 v, R 2 B AR I (]
L RGeS 24610 d2 P A a] R A

WAk, JERMBKIX (protoporphyrin IX, PPIX)HI#EPEAE
FHIEAE SR A 52 B 2 50 7E. PPIXGE LA R A& T
B R, B RIEREE, DIPPIXI A N 3
KRB 2 )T H R, EIE Z B R A R 1 (delta-
aminolevulinate synthase 1, ALASI)/&PPIXF& PR
Wiy, P25 B (ferrochelatase, FECH)&PPIXAIACIIFR
TREE. AT, I PPIXIK b AN g AR
PR, A R FEARAR, — HPPIXBIA AR, T

o2 B BTG R E S SR AT iR s, AR
F U S ARSI JE — 5 TR I FECHP%
fIRPPIX AR, J3— 5 i b ALAS 14 INPPIX
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ik, SHEIENPPIXIIAR R, SEUHFIEN] B1G0R, &%
1 .
1.2 3254 2 i A T 518 KA 5| A A 7T AR AL IR
56 JHVLE I SE BT R, J3 i BHES AR IR /N IE
B BT T 20 M TR PR R/ INE e T — ol v A
AH b B 4, 8 AR 0 S T e JHF S, T I BB 4
R fi, A RN Tot s S A A AS [R) B R S 1 A ia
4, BARERRT IR 35 S oAt Al & 4 (R WRSCRA 233 A AR
FUL g R WA, g 2 Fho7 SRS RR 5,
FREE IRV IARA AT 51 EE IR THAR ARG . AT 4E4L
H2 FEIH D Re .

FIAE 175 B IR AR AR W] R 5 JH IR 3 12 2 R4
il U, B a2 1 22 40 A E AN A 0 /N JEE I,
FEHE YT BRANH 21 2% ik B AR E DU IRV B . R4 R
HAG F4 A A A (AR A ST AT DA S A S
HH %% 25 A (bile salt export pump, BSEP). £ Zjifif 25 AH <5
F12(multidrug resistance associated protein 2, MRP2). %
241 245 55 1 1(multidrug resistant transporter 1, MDR1)+
Na' 1R 34412 £ ik (sodium taurocholate cotransporting
polypeptide, NTCP). #2141z £ Jik(organic anion-
transporting polypeptides, OATPS). A WA R 4iaE A
B(organic solute transporterf, OSTR)SFAHY R ¥ 12 & (111
mRNAFIEE AR IZRIE N R, 51 R EE )0 72 FF 40
H SR X % AT 2 AR T S i e S IR
NRF2SZHL). FtFRNRF2J5, BSEP. MDR1. MRP2.
NTCP. OATPSHIOSTRHIMRNAFIE ()i (31K /K T4
AAFFEEL L) TR, SRR ¥ ia () R A A T i AR
JREE R AR R, S U 0.

ST AT SR ER LIS 1R <M. SIRT 1R STk
Ji R e R H R MO B R B & S Bk, 25 R
T TR AR ER AR, SIRT 1A Y45 F X RV A% 5%
MR HIFX RGP, Sy bLisid
FHISIRT L MMHIFXR(E 58 %, 5/#MRP2HNIBSEP
R IE AR 5 R T IR 1o 2R T B 24 2 BUHH 4R 45 5.

2 SN SATB-DILI

ESLEEZ AU B i 2 7= 4 KRE H i
i SN E T F (reactive oxygen species, ROS)1
hn, [FEFER B RS R Yo, 5 B0 S8l
fif(superoxide dismutase, SOD). #Ht H kit & 1b4
fiff(glutathione peroxidase, GPX). L%t & Ki(catalase,
CAT)FI17 %) i -6- B B2 I = M (glucose-6-phosphate
dehydrogenase, D6PD)S5HT AR IV TEAN & BRI,
51 R AR SR, BRI 2 4%
G T BRI G Az O 2 P BT, 5%k
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MR R AEAE T AR T BRI T A .
2.1 m e 5 ATB-DILI 4 1 (Apoptosis) & B i
RO A ALERF NIABEARE, BRI B 150
T2 SUNMIRSEAN A, QUARA T — A il fE, T
Jo— ZHNIE A S . Rk DU SEER, RAHE
ITEAS SRR AHRAARRRAR /N, MJSTARA, 12 5% ()5 i 4
Fi21%%, DNAFEAE, f5 e T2 AN T2/ MR T gt e 2.
BT 9 3 B2V 0 i 3 T ke R e A EL 7 15
MR T, EAIRR Y, 2 R R AL B S SR A i
AL BB, HLF T8 A (B-cell lymphoma-2, Bel-2)LA
R S R A 7 R, RIS R P T BRI (BCL2-
associated X, Bax)[)ZRi& 1, Bel-2/Bax[1 L1 BH &5 %,
AR T, REIHE 27 SR AR CALRL
IREER B, O IR B B (cysteinyl aspartate
specific proteinase, Caspase)-9F1Caspase-3 5| #LLE i {4 1)
REREAS R T 175 S AN AR U0, 78 S AR AE 7 S
NBRBREIRY AT B ) R T 5 /AN SR R 8 S 4T
RIEE N, M AR E R 2 S EBUN BRI LE
YEARPY. 78 SRS T 00 BE St AR o BT £ (Y AT
PRFRBL R4S, JHTAH G F(Bax. Cyt. Caspase-3.
Caspase-8. Caspase-9. pS3FICyt)LL &Nr2{5 ZiE s AH
F4rF-(Nrf2 Ho-1. Ngol. GelmFGele)ImRNA/K -
B3 RIS D U SR T 8 S 40 R
1 E AR

FAE - A] D i 22 b 7 207 5 U S0 T 5
SANMIE T, BRI, RIARTTAE bR RUR I 2 Fh
MICE - L IR, S E AR A EEREES
7] B AF A A BRRE LR . 7 b B 40 AR HR mT AL 2ok A [ A%
JE DX I S35 SR AR, Ak R IAITE, s PR /NS
/N, IR — BRI R Bk AR, 387 kiR L 22 A
WrEd, SRR ThRERERS, 5 FROSHIE = EFI A
HRAH L R C MR R AR R I, e 2851t iy -1, ]
AP AL FE N IE 5 40 L0224 i 7] LSS PERK-ATF4-
CHOP{5 5 ili%, 5I2ERS, ¥FIH T & 5 ImAEAIF]
A EE S, /N SRR A AR SR AR B, 3 B kLA
TFEMEREAR, 5] AR AR A0 AR TR X B AT
R A AT RERNIRYT ATB-DILIF) 5 B4 k.
2.2 #3815 ATB-DILI #kFE T (Ferroptosis)/& 1T 4Rt
R EAE 7720, A AACREA L] E
HHAWIE T 7 A, TR b, P RI N
M MRS VRN 2R . BRI % RS D L ks Ak i
P B R AR IR HAN R AR et st 2R, HAfL
FEER A FFIROS/AKE 3 Fh i R B
HOg/b . 64 UGRS3 DN TR 22 2507, Bt it
BRSO R P S8 3 B R 1 2 R A T
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T3, R TR A N IS R AR, AR
I H IRES, GPXADIRE SIS, TR0 R B A
FrInRE, A SEUR UL ST

e PO FAGE BRI T B AR, DL ER
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