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Abstract

Drug-induced liver disease is one of the adverse
reactions of clinical drugs. Acute liver injury is
the most common form of drug-induced liver
disease and even could cause life-threatening
liver failure. It is not easy to diagnose, and the
diagnosis can be established only after other
diagnoses excluded. In most cases, patients
usually are prescribed several drugs together,
which makes it even harder to distinguish
and give standardized treatment. This review
summarizes the pathological category of Drug-
induced liver disease and the mechanisms of
action of liver-protecting drugs.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Drug-induced liver disease; Liver-
protecting drugs; Mechanism of action

Tang J, Zhu L, Hu SS, Liu GL. Drug-induced liver
disease: Types and mechanisms of action of liver-
protecting drugs. Shijie Huaren Xiaohua Zazhi
2015; 23(19): 3046-3052 URL: http://www.wjgnet.
com/1009-3079/23/3046.asp DOI: http://dx.doi.
org/10.11569/wcjd.v23.i119.3046

R

25y AT o A W R F L B ) R BRI
—, B MR BAL L2 M AT R R L R
TR, T RT KA B I 7B, 5%

2015-07-08 | Volume 23 | Issue 19 |



YRR Y, FHZHR AR A, W &
FE AN LAY, R 5P B RAT
Fp 2 WP F R IR, BB I REIRZ
)&, BZMTCA T KSR B TR
o 9% 22 K 3 5w LARAT 25 4 69 4F R AUk AE

© 2015ERNIIE SR ETERAT A,

K& Y RTR; PRAETZ540; 1R R AL

DRI A 0344 25 M T o 04 o 2235 ) 55
HILARIT 25 e AE A AL B IR 2 2R
P R BT o e S M R ) R A R, ST
AN IR E . R AR RSB  E
WE; MR LF GRS A R £
Y. FFmReRER Y N . ARG, AP
FEhdh, KPR hdnAe P HHAF, AR
I IE KK TR ALBIN T, s AEAF AL A 5T B
BARAT 25 4.

78D, KIS, SR, UM, RYDIMERTREBVRRAEILRRITR
YDEWERBNIA]. ERENBIZRTE 2015; 23(19): 3046-3052
URL: http://www.wjgnet.com/1009-3079/23/3046.asp
DOI: http://dx.doi.org/10.11569/wcjd.v23.i19.3046

03I

R NAR R a e . se ey Lt
FEU AT B, K 2 B2 7 L I UE A gk
PR IR IKARAEAL AR S, JTFIEAE 254)
A Wy A A B b2 £ SR Y, 5224
R FEHARE . 254 B R 5]k 45
T, AEZe FFPE 24 ) AU il 1) 2 0 P A T T )
Ly AR P 0 R 51 T U 45 4 2 T R4
FHE R R L S 2 R R R
FE3 mo N (IHHR AR AL, AT 14E),
JEF & SCONAS A il BR EL PR I 2L R T i
£ PA b, B BLHE % ¥ (aspartate transaminase,
AST). Bt % BR B AL H 21 3% (R N T, L
Horp 2= DT > 2 5 A, 2P A
HHYHEA—EM R, HIEL K2R
B, BYIBCREEHAIE TSN E. FiiE
Py ) 75000 R P 2 2R G 24 P B ) 25 P I
T B R LI xe B AL 191 — R PR R B A R
B 20 ve A R R G R VPAL 572 (Roussel
Uclaf Causality Assessment Method, RUCAM)
BEAT AL VAR

Beishideng®  WCJD | www.wjgnet.com

7Rp, 5. DYDMERREARER R RIS YOV ERN

1 DR REY 2Rl
X8 B2 ) Y PR 1 DR BT 3 D P U
(O S0 A PP 2 750 ) R S5 o A s o (T o 4
JEEEFN BT R, A — M N TE 1 2 B9 1)
HRAE BRI, AH AN B 5 R B g v
Bifh, s AR B 2 (B 259 .
REF TR S B, AT 7 A5 2P . IR L
{10 25 P VA JHF 973 446K 22 5002 AT T 1 2 24
SIS, AT A BB TR TR, R %
A HRMRICR, FELRSY A G Z i,
XM R S — 25 oy AR A
USSP SR SR I, 2GRt I Y
1 3 ] e LA ML 3L 54 H s AL
ENESE
1.1 AR = o9 VB R 29V 2 — A
2GRN R, W R H AR e E I8 %
(1 5 S0, TRTR A0 05 b PR A
Pralke, BT 25 W A A0 4 i 5 3% A AL Bl
P450(cytochrome P450, CYP450) 5 i i1 3L R /E
FE5 RS, CYP4SORAFAET N L —41
B Gt i 5] T, FLe 25 MI7ECY P4SO0
(PR F R AR B Ak Iy TE Ve B A =4, Qi
R, B s e, 5EAR. %K.
RS Ko TR LN 454, 38 AU I AL,
IR 2 P EUT AR R 52,
1.2 25 R PR T AR 0 JR L 2R T P9 T3
L3 S JFF 400 L 4 R R R 3 AR 28 0 R
FEE RRH AR AL, BV 32 B o N IR R
AR (RIEER) AL 2. dn SRR 259 1 AR 7=
YT T R G R E A W TR AT A — AP R,
FOT 51 A PRARC Y RS T KO, 24
Wt REA 43 9 P9 25 2B 55 1 6 955 41 32 2 E
524k AR s . Na'-K'-AT PR (1)
WEPEL BTSSR B AR RN A0 P R R R 5
RV ) A 25 TH
1.3 ZH AT g3 69 el ALH] 299076 I IE AR
W, K EAFAE T A0 ) 7T 5 259 45 & (4
FS 53 (T4 L P 350 40 BB 20« T 4 P P ik
R B2y B A PR S ) T 9 e ) 1
NEAEE A S ABHARW=LE, 5lENL
K 270 R R A B R SR P B N, X
WL E T AEVRRS RS, TR S B
73 2 8045 3 1 e S e,

B BN, BEKYTYRE S

3047

W47 B4 08

2 2y 1 AR A5 84
iy, EEHG
A RE, @&
et A
S, R
P05 AT 254
P % 589 B
B 3G R R R
2B, BZAE
feth 75 7.

2015-07-08 | Volume 23 | Issue 19 |



7R, 5. DYPMERPRE AR RIS YIOV ERN

L ey
AILET B
PR 5% 69 A
HBARIT 25 4 o
GRAR, 2E
HHF

J3aishideng®

WCJD | www.wjgnet.com

JEA BERAFPURNE, SR NP, 259
AR 5 IR 5 B B A ORI, &
B4R T, 4% Reid TR B iR A, S 2
R A R, 1A S L] B
AW, W K AR G e

1.4 2 AT % 69 16 R ZE o A2 VE I
AR FEEAN ) P 3 BT 5 R AN D RE R B AR
SFEPEAS R T R A AL 2 .
ZPERPR IR R RILE R 2, — AT
SRR PEPIRZE, T 2GR R ST 2
SERT R E R (SERT R B SUENE I AT
By BFPIRA AR BURIR & 35, IR b DUF
PRIAE, SR Z AR 12
ZMIVERT R R SRE Z, WA R A TR
e R A IEH AR BRI BT WS &
BURESE. 25U LT an e 301 R00, B i {5 24,
T AR i ] T

2 SIRBRERIVESERY
Sl IEAS AR FE 1 F 25 20, JLFR
KERAGY). — B E, T2 I A
& A GERE, ERANEFEA L E2YE
RS, AR S B AR, B n =4 = H
JESR. RN, IAERRGEP R, 2 R
gl R OB WA, B2 s AT,
WAL 1Z I 983X T T ) EA

U 258 51k 2 A B 4543, Eedn
PMHEAMENEERGHRTEERSFH
B %% B (alanine aminotransferase, ALT)
i, UM R AEIE R, 2R H SR ol
AR BitE, REN T H RS wh 4RI
FH 2 38 BSCNE D R Y R P 2 i Y 4 4, R
M B R ML E B RS2 T MR R A
4, |ER. MaTER. 4E %K. Tk
B 2 M S AR TR 3R A5 B 51 2 A 0 AR
B3, N LA MPTR 2459, Wiz 5l
B A M T TR S Y A e 1 2 M
JHE s, Tl frc P ST e o R A s i 5 5 2
B A AR VR FR BY 453493 (& FE BRI, M
FEWR WG 2 9L 5 o A R . RE
B4 RS 1 25 W 1 P s e LR 2R 25
HH PR T 1 2 2R RN R M 4 B S UM A A4 A,
T K 35 5 3 P05 - 3 i e 0 45 ) 5| ke JIR Y IR AR
R840, ez 25 s 0, £
AR R 32 A5 PO RE 2 SR I R

3048

BONIRT A RS,

JRIE 25 ge e« o R RUBE A
SR S SR I AR A 22 N I M A2 40, B
1B IR WG 2 W 5| D 2 W I I 40 R
JH- 2 Y.

Ak 8 AR Bt 28 254 ] =) VT AR T 2500 45
O FF 2 B RS A 1 25 VR T PR W
TH TR A& SF 5 T 5k I 4 i B
T 2% 317 A5 0 2R M A 7 55 5 B0 I i 2 R
TR B FIR A B, TR0 5 S0 40 M 43
FHFREEONN AN . TR A Y A A
29V I, ) MR A R 4 1) 7R B0 JHE 4R
iR AR,

PO R 2459 51 S 1R 40 55 B — 7 Bk
ZMIRAG, 2Rz S AT G 51 R )
105 BN A AR, TR P SE U A R
IR R & B P . U4y 3
HHIRHRE T 2R, hin: wymekiR s
WS G ) B B 4 B O I A AR BRI
A ZIRRPTMAR 2459 B BUHB 3 200 4
2 DA K /D HOR A B TR AR A F i S AL I
(monoamine oxidase, MAO)FI 1|55 Bt £ AT 45
FEEON AL, B B 3 BRI
ARG, R R E R FEONRG A,

O IE 23R PTG EL A, i
W] e B4 5 2 2 9 A e R P AT S AR
B AT I fre 5 B0 00 P45 5 D JH 4 i R R R
G IR BT B AR T R A L A BT
FRVR A 2 - L R 2K B R A - K S P B
B 453 2 S0 T 400 i BT JEL VTSR AR B . B A A ds
PO U 2298 IR AR s R, DA R 2R 8 B
U E AT, AL 2 B R EU 5 H N
JH- 248 i 2R R s . 5 R PR IR IR B UM 0 T
JIMEHVARRAL JRE BRI Y. PUOa R
25, 405 R BRWK ve & AR T BUR-7 T 3 2N
I B A0 T 5 AR

W BIPUERA Y, AR, RE R
SEPTEUR 0 E EE R AR AR & A,
WE ST E PR I FE ARG, AR
SULUT AR AN R DURR S5 ) I R B
JE PR AR TR A 1, SRR 9 . AR
R 251 R T IR DR BN . A% 21 R 5
18E B 400G 2 9 BT IR AR B AR & 8. Bt
FHCLR MR 245 Tnd 408 g R Al S PR P B0 5 2 R
JH- 4 Ff BRI VR A AL it EE W v K B T A

2015-07-08 | Volume 23 | Issue 19 |



e B TSR P EUIT 45 N I A0 i B A IR R
R FUR A M 2 . BEK, BT
453 36 R L. B R 245 0 22 D L
Wi, oK A TEIGRE . 0E . FEESE R, BT
BER. OUMER. TRER. 6-FIERSE; o
M) 2 R0 4 R A T SR R 2 D9 R T
TR BRI 7724 R 55 3R AR 6- MRS 55
PRI 0 2 iR A R HERCR KA
HENE (7] A 8 3R S A5 2K i e e ok P B8O 0 3 2
FAT R IR R R AT R B . v 2 P B
PvE T8 BONE WL, s A HA T
GH PR, U5 E 2 A
P RRIVE 15 B A S AR

3 RIFREERZAYIND X SIERRFR

3.1 AR £ Y LR KR T EA
FEEMAEEgEE R, A RC, BE4E4E
RB(R4EAEERB, . 4EAEEKB,. AR B,
Ml ZERES). 4EARE. 4EAERCRA I
(IR R, 7544 A TE BRIV IE SR R 4, A 3
WHEAEH, 258 ME R B, IR 40 K
REWTAEYE R A0 P 7 A SR R S . B
Ao B R AU, R AR
AU BT 7 G 0 B AL N . 4EAE
REA(E a0 A . B RESE 251
VIR, A IE AR DIRER T, KB
WU IE AR, 4HE¥A(coenzyme A, CoA).
AN AL O ) A B, PR . IR . iR
AR A EEREA. =B 7 (adenosine
triphosphate, ATP)& & = A ik IR BE 1 ¥ o,
SR N B EIE SN AE (T e 5T, REAbas HLAA L
PRAEAL S ST 7 B e . WUER3E N\ 48 i 5
NN IR, #1M NATPZ 5 A ACH. 78
JH- 40 32 BB A I, AR AE4ERE B B DhRe it
st H B8 51 07 1 #R 5 Y AR 2 N g 2
2 5

3.2 om RIS AR AP ] 25 065 B0 IR It RE A s 2
21T J5% ) A RS G, A LAE 52 B B0 A
FUGE,  BERAEE 32 BIOR, AT EUH
YNNI RBREIRFE. 20 475 1 MR TR AELBRUAE AL 2 25 4 1
55 B IR PERE AR — 2O, AT 32 B B
A, I DL R 23 5 T2 i 5 A 4 i 4
GG, AhFR AN YRR IR 2y, 15 D2 i i 1)
B AR E P, 2 D e ARSI R
TEHE RISt P20 e P A A0 A LA e

Beishideng®  WCJD | www.wjgnet.com

7RP, 5. DDA ARETR R RIS YIOV ERN

RIPERS. BN & A 2 S, o8 ) LASEGRAT 3
moZ# AR, KGRI MR BRI, %
EEpuE FavA

3.3 MERAT S HEPEREIR AR IE A
PEH Ik B % T S5 I S I 25 W] LN I
AR (3t 25 ik o] 2 W PR R, 9 53 T U ) S A
IR IRAES AR RIS, KA B
YOI F A2 B o W T K AL 54, i R R
T HEE RSN, TR AT T R 3 AT (14
HE.

] ) B T TR N RN A A E I O BE AL TR
R E IR, SITA SN S AR, &
SRS B L2y as Gk, L RE
e I A A A1 3 2, BEL LR S5 70 i, Aot T
JEHEN. SRR B Ik B R E R SRR
AHZARRAL, S50 & s - S 3 1,
FER A y- 22 Z BLOG 34 P 3R A I A DA 4 Ky
2 I 1) R A AT 1) SE B, T L 32 4
I D 2 W H A o S A Bl 2 (3t 58 5, AT 1
il By b A A, DR 4 4 2 45
T RUGABERERB,. FER. 2R
B FLIRER . PUALRZHIR . RlpL 25 R DU &R
SEIRG . TR 2T S U S Sk A
A IE SR LR, A7 05 R B S A A BR E
SIOVERL, 25 =540 2 v B A AN i 17 1R
AL, (EHE ZBEAN LI A HE AN B A, 0 H
JHT = 6 AE T RE 1R B8 AR, iR T IR 1 i T T
WY B AR
3.4 FEY AT H ARSI, %A
SR L I [ e ) S ] B A AR AL, AT BELAS AT
FA 5 I [ T P K, A R REAE H, ELJE B ok
WERIOAS RO, AT LU AT T (¥ 44 7 12 ¢
AE. L3PV FA ML) G4 BB B B BRI R
FEVERT . i) ME K 40 P R T 4L i 49 1) 4 i
FETE AR B A2 M BT SRR R E2 107 4 L e fH
AR D ALTRIASTRIRE . 0] H el
BERN I S A 7 AR AN A

S5 H R R R SR AR, R LA
Sl B, B LA™ AR RAE 4 I
RS R O B IIREEN BT, A
R OR e SV K el 11 2 SN 1T RN 73
L (W5 SN 11K 07 AN 10| R S =WV

- H SR S S — Pl 4 R 7,
WIEHTR . PrEA . R DU 4E

3049

2015-07-08 | Volume 23 | Issue 19 |



7R, 5. DYPMERPRE AR RIS YIOV ERN

J3aishideng®

v T G B Lk 0 O T BA R 8 g R
V288 [F 7 AR 4 2 S AR AL, H R
70 A A R A R P A AR . IR B, S
HERRBEFFALTHE R, Zathly, RAILLL
B ) AL K B B AN R Y,
XS RYE R BRI R, SCE IR R H A
RIFROR, &M T2 MR K, a8 )

4| £
A

3.5 Flpedp ir s IRHEAR. RREAEER
JiH R SRR A Dy Y A A R A B SR AL A
VIIRHT AR 2 5544 A 00 B A AR A S N, Jd e
24 it B2 10k i P R A D BB ) 3G 5, A T 4
T AR B AW e 7% SO S, TR T Lo 50 ) 2
IR 5T I (R B 1, (Na-K -ATPRG IR Dy e
(ISR, 6T T 40 e N\ R0 73 s JIE e A B
YER. A 5 e 83 A0 i AL A R B,
RV FABEEAH S AL B AT LY.

AE LA EH AR B () A, A m]
DASSE IERE A A4 G, 460 1 PR U R [ e ) 2 7
80 G T IR TE B, A shOddidE 2L, (2 ERE v
HE . B8 25 U ER I AT S B o R S A I
H4 1K e 57 A4 i M T 2 B MR A, TR AR AN
PEIEDR IR0, I R gz, Jib A E &
G S NP T I RS 4 A0 8 Ak A TE
BHZE I AR FH, 2t St AU A Lot e, e 2 2]
SRRV AN E, A 2590 97 I RS &R AUH:
75T 5 it DA B 5 T 2K
3.6 A B A (R0 M AR A R T AOHT I LA
JHF I v i B Al Ak 1) 48 T 2 00 7N 93 22 KR
PEVIR, A& LA AR08 fe W ) OR A=
JH A RIDN AG i, A 2E 451493 B4 - 48 B e Fir
AL RPN o PR SR, R S AR P A,
JH A 5 2 0 P A i T R, 97 1B R B i3 1) 22
FOO 2 B R AR SR SRRl - (tumor
necrosis factor, TNF)i&VEFINa -K -ATPEg i 14
PR 13 1, R R SEJE B 2, 6 Y&
e 75 B0 JFE A L 457 £ A L R PR B 4 L,
D-5 F2 2 FURE S SO I 2 vl A BH B R R S A
TG TR
3.7 Mel2hd TR T R G BCTIR TN R IN
HrAA, XTCY PASOE A WA 5% SE ™Y, %t
DY S A B B S0 JHE I SORE 4% IR Joi i 454k A 410
HIVEH, FF RS DY A BRAR R Hhid SR A 4
it 11 A ST 8, AN R4 240 B A 0 e 1) 245
FFI TR, A2 n] BRARIR JE A 5 5 BT 8 I

WCJD | www.wjgnet.com 3050

ALTTF a1, RSt B0 DT BR /) B A0 P AEE P 2.
DR X 41 £ 2R PAS ORI PR AT B 2 5 AR A, M
TR 53R 36T DU SR A 2 25 S5 S50 9o ) F) i 25 RE 7,
XHHB 2 T 2% B AT s SR AR E A, &
ot BREE AR V67 R AFDh Rk B IR W
I 2 Tk B A5 24, L T o2 A 24 (1
i S BRI A

3.8 7 2 KR A WA RHEA) K SR
SR SRR — e SR, e 3 AN [R] A R 03 S
PR REIEE ., KRBT KRBT T AR, 2
H BT 2 B BAT DRI T I R AR s Ry, B
T IR B R A E 2, Puls i A
A, R EIT R L RS TEIT . AR AR
IHAIRITRCR. SRR NE I E L i1
TS, B ORI PR I 4 E S AR
275 7 R ) 32 By K IR & AT,
A K 2SR K KB 5, 58 BT
RALTHIME . 207 22 i RO 2 J 51ESfiT
WA ORI, AT OERE P & A, 3 AT
JEERERE 0. ORI FAM. A I AHIE 5
R, K CE] R RE A R TT LA 2 P
EHI 00, A RO RS TR T2 47 S8 e
ARAIRALE, 4 58 T Th RE VK B I T 75 1) I 18],
TRV, &6 )7 RS R0 03 1) — Rl
G, S AR SR T AR IR R 0 T R Bl R
BIF TR B, K TR R B i B AL IR B
1ERFEF4EfL.

3.9 Hab AHFTIRY, FIKETEN- LR
IR 5 LR a7 AR X LB AL By 5 i
M ST B4, AT BT BRI S, X
ARRSAE 1 S AT S35 ) A BT

4 g

ZIVPEIT H R0 BCA R IR AR, A
ENEL, BERZGHER, B2, hid
1% 259 Uh B B A 2458 D 25 0 P T e 1) 3 22
JE R, 20 s TS — M, (B AR H A
[FEERS . AR [ o B TS 5 2 51, i
SR AT P 2 R b 2 RSO B (o, 2
I PR ASE FH 5 76 1) 7 2 B 2 1 R 2, i
B R B ARAL, 25k R 4 2 AN g4 24
HAEWF AN, A R0 B 254 I (R
R ER AL AR, IR & B 2548 555, FRAR
72 A5 3 10 R A AR . R A 2 e
BT SER I, 2545 L AR o PP 40 ke

2015-07-08 | Volume 23 | Issue 19 |



AT 1005 B 2400, R A5 24 40 ) 2 B 1)
K.

5 ZEXE

1 Nemeth E, Baird AW, O'Farrelly C. Microanatomy
of the liver immune system. Semin Immunopathol
2009; 31: 333-343 [PMID: 19639317 DOI: 10.1007/
500281-009-0173-4]

2 Dienes HP, Drebber U. Pathology of immune-
mediated liver injury. Dig Dis 2010; 28: 57-62
[PMID: 20460891 DOI: 10.1159/000282065]

3 Grattagliano I, Bonfrate L, Diogo CV, Wang HH,
Wang DQ, Portincasa P. Biochemical mechanisms
in drug-induced liver injury: certainties and
doubts. World | Gastroenterol 2009; 15: 4865-4876
[PMID: 19842215]

4 IEG. PR ERIER I N2 SR th
A 245 2004; 7: 66-67

5 Robles-Diaz M, Lucena MI, Kaplowitz N,
Stephens C, Medina-Caliz I, Gonzalez-Jimenez
A, Ulzurrun E, Gonzalez AF, Fernandez MC,
Romero-Gémez M, Jimenez-Perez M, Bruguera
M, Prieto M, Bessone F, Hernandez N, Arrese M,
Andrade R]. Use of Hy's law and a new composite
algorithm to predict acute liver failure in patients
with drug-induced liver injury. Gastroenterology
2014; 147: 109-118.e5 [PMID: 24704526 DOI:
10.1053/j.gastro.2014.03.050]

6 Lucena MI, Garcia-Cortés M, Cueto R, Lopez-
Duran J, Andrade R]. Assessment of drug-
induced liver injury in clinical practice. Fundam
Clin Pharmacol 2008; 22:141-58 [PMID: 18353109
DOI: 10.1111/§.1472-8206.2008.00566.x]

7 Chalasani NP, Hayashi PH, Bonkovsky HL,
Navarro V], Lee WM, Fontana R]. ACG Clinical
Guideline: the diagnosis and management of
idiosyncratic drug-induced liver injury. Am |
Gastroenterol 2014; 109: 950-966; quiz 967 [PMID:
24935270 DOI: 10.1038/ ajg.2014.131]

8 Au JS, Navarro V], Rossi S. Review article: Drug-
induced liver injury--its pathophysiology and
evolving diagnostic tools. Aliment Pharmacol Ther
2011; 34: 11-20 [PMID: 21539586 DOI: 10.1111/
j-1365-2036.2011.04674]

9 iEEE, REIE. hEBEFRG R R A,
FRE Tl EEAZE 2009; 6: 434-438

10  Corsini A, Bortolini M. Drug-induced liver injury:
the role of drug metabolism and transport. | Clin
Pharmacol 2013; 53: 463-474 [PMID: 23436293 DOI:
10.1002/jcph.23]

11 Bhamidimarri KR, Schiff E. Drug-induced
cholestasis. Clin Liver Dis 2013; 17: 519-531, vii
[PMID: 24099015 DOI: 10.1016/j.c1d.2013.07.015]

12 Levine C, Trivedi A, Thung SN, Perumalswami
PV. Severe ductopenia and cholestasis from
levofloxacin drug-induced liver injury: a case
report and review. Semin Liver Dis 2014; 34:
246-251 [PMID: 24879988 DOI: 10.1055/s-0034-
1375964]

13 Stephens C, Andrade R], Lucena MI. Mechanisms
of drug-induced liver injury. Curr Opin Allergy
Clin Immunol 2014; 14: 286-292 [PMID: 24915546
DOI: 10.1097/ ACI.0000000000000070]

14 Robin MA, Le Roy M, Descatoire V, Pessayre

Beishideng®  WCJD | www.wjgnet.com

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

7Rp, 5. DDA ARER R RIS YOV ERN

D. Plasma membrane cytochromes P450 as
neoantigens and autoimmune targets in drug-
induced hepatitis. ] Hepatol 1997; 26 Suppl 1: 23-30
[PMID: 9138125]

Han D, Hanawa N, Saberi B, Kaplowitz N.
Mechanisms of liver injury. IIL. Role of glutathione
redox status in liver injury. Am ] Physiol Gastrointest
Liver Physiol 2006; 291: G1-G7 [PMID: 16500922]
Kaplowitz N. Biochemical and cellular mechanisms
of toxic liver injury. Semin Liver Dis 2002; 22:
137-144 [PMID: 12016545]

Holt MP, Ju C. Mechanisms of drug-induced liver
injury. AAPS ] 2006; 8: E48-E54 [PMID: 16584133]
Ju C, Uetrecht JP. Mechanism of idiosyncratic
drug reactions: reactive metabolite formation,
protein binding and the regulation of the immune
system. Curr Drug Metab 2002; 3: 367-377 [PMID:
12093356]

Adams DH, Ju C, Ramaiah SK, Uetrecht J,
Jaeschke H. Mechanisms of immune-mediated
liver injury. Toxicol Sci 2010; 115: 307-321 [PMID:
20071422]

Gu X, Manautou JE. Molecular mechanisms
underlying chemical liver injury. Expert Rev Mol
Med 2012; 14: e4 [PMID: 22306029 DOI: 10.1017/
51462399411002110]

Gunawan B, Kaplowitz N. Clinical perspectives
on xenobiotic-induced hepatotoxicity. Drug Metab
Rev 2004; 36: 301-312 [PMID: 15237856]

X B 2GR IR 28 T 2 E RSN
IR AREE R AT A A+ A R SRS
%, 2006: 100-102

VP, AR, 2F 2l S EEA TR0
BRI AT, PR LR R
RSV GR( M, 2007: 1

Chalasani N, Fontana R], Bonkovsky HL, Watkins
PB, Davern T, Serrano J, Yang H, Rochon J. Causes,
clinical features, and outcomes from a prospective
study of drug-induced liver injury in the United
States. Gastroenterology 2008; 135: 1924-1934, 1934.
el-e4 [PMID: 18955056 DOI: 10.1053/j.gastro.2008.
09.011]

Knight TR, Fariss MW, Farhood A, Jaeschke H.
Role of lipid peroxidation as a mechanism of liver
injury after acetaminophen overdose in mice.
Toxicol Sci 2003; 76: 229-236 [PMID: 12944590]
ZE, T, SETA, INE HE, SR, U
A HIRIC & 2 AR e IR 6y T 2251
PR E R ROWES. FHIE 2G5S 2011; 28: 2642-2643
[FEPLE, FIEES, 1RHF, W, SRR, K REIE(EE
RGP AT 28k PRI AR HORT 2T A AL S
B F AN 745 2007; 1: 57-59

Yuan L, Kaplowitz N. Glutathione in liver
diseases and hepatotoxicity. Mol Aspects Med
2009; 30: 29-41 [PMID: 18786561]

Kb, U ERREESHE Y THEFLIET TR
Frs e b, SERIRIREE A4S 2011; 15:
73-75

SR, M. BTSSR A HIPRIA T
RIFAF AN EIF LT R T =2 INBRE R
{lz 2001; 27: 29-31

Beskina OA, Abramov Alu, Gabdulkhakova
AG, Miller AV, Safronova VG, Zamaraeva MV.
[Possible mechanisms of antioxidant activity of
glycyrrhizic acid]. Biomed Khim 2006; 52: 60-68

3051 2015-07-08 | Volume 23 | Issue 19 |



7R, 5. DYPMERPRE AR RIS YIOV ERN

J3aishideng®

32

33

34

35

36

37

38

39

40

41

WCJD | www.wjgnet.com

[PMID: 16739922]

Wu YT, Shen C, Yin ], Yu JP, Meng Q. Azathioprine
hepatotoxicity and the protective effect of liquorice
and glycyrrhizic acid. Phytother Res 2006; 20:
640-645 [PMID: 16718735]

Gumpricht E, Dahl R, Devereaux MW, Sokol R].
Licorice compounds glycyrrhizin and 18beta-
glycyrrhetinic acid are potent modulators of bile
acid-induced cytotoxicity in rat hepatocytes. | Biol
Chem 2005; 280: 10556-10563 [PMID: 15642733]
Abe M, Akbar F, Hasebe A, Horiike N, Onji M.
Glycyrrhizin enhances interleukin-10 production
by liver dendritic cells in mice with hepatitis. |
Gastroenterol 2003; 38: 962-967 [PMID: 14614603]
SO0, s, R, B, SRERL HEER —#adi
TR RSN A A TR . ThAERTIbR S
2004; 12: 159-162

Famie, MO, i, BN, Rkth, (AE &, &
oV, L%, RAE RS ERBEGTTALT
THE AT 282 . ARCRIRRZ Rl FEAL.
W RGP BRIBPRRTFE. P 2009; 14:
442-445

XER, WOERAE, REAL, . ARREEIRIGIT )
PIMERT ARS8 BRI S HT. ATHE 2013; 18: 829-830
FLH, 15, RS REREARRAE S ERT R Y
Iz F AL PR 2002; 7: 61-63

Paumgartner G, Beuers U. Mechanisms of action
and therapeutic efficacy of ursodeoxycholic acid
in cholestatic liver disease. Clin Liver Dis 2004; 8:
67-81, vi [PMID: 15062194]

Beuers U. Drug insight: Mechanisms and sites of
action of ursodeoxycholic acid in cholestasis. Nat
Clin Pract Gastroenterol Hepatol 2006; 3: 318-328
[PMID: 16741551]

R, SEHEE. ABBRT R AE A R TR L R 5

3052

42

43

44

45

46

47

48

49

50

51

S R E RO SY. AR 28 1991, 7:
537

KEH. (el R R R SRR . HiE
ERBEFRZGTHN 5530 2007; 7: 415-417

SRR, AT, THEES, EIGE. HEATAM TN
REVHF R AR CYPAS01 S E I, FHIE AR
5 2002; 32: 424-426

SKER, M. K CEI R T DU 2 AT Y
RO, FHEIRIZ S 2011; 36: 8878

TR, B, SRZDE, EREEE. K REIEETT ARG
REPERRIHEIF S8R T RO gs. rhE AR 2 (.
“Fhix) 2011; 2: 18-21

Lee WM, Hynan LS, Rossaro L, Fontana R]J,
Stravitz RT, Larson AM, Davern TJ, Murray NG,
McCashland T, Reisch ]S, Robuck PR. Intravenous
N-acetylcysteine improves transplant-free
survival in early stage non-acetaminophen acute
liver failure. Gastroenterology 2009; 137: 856-864,
864.e1 [PMID: 19524577 DOI: 10.1053/j.gastro.
2009.06.006]

PFETE, F3E, X%, skoti, @230, 29 HERTR
OOIRPRTEE K SRR 24T, I ImPREG ol
2014; 3: 216-218

Rk, B 2GRS s SR
. HEEEGIHT 2010; 7: 51-52

VLBt (RAERE, WERE, BREE. TR SRR
TIHINTFT . thiprh Ry i B iR <. thffh
B AR E R 28 IR S EH B R SE
eI 4, 2012: 6

WM, M. TR R 2 AR R BFIE
2011; 16: 63-65

Urban TJ, Daly AK, Aithal GP. Genetic basis of
drug-induced liver injury: present and future. Sermin
Liver Dis 2014; 34: 123-133 [PMID: 24879978 DOI:
10.1055/5-0034-1375954]

Yok FEMS WG AR

2015-07-08 | Volume 23 | Issue 19 |



