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Abstract
Drug-induced cholestasis (DIC) refers to the accumulation
of bile acid in the liver or systemic circulation due to the

Baishidenge  WCJD | https:/ /www.wjgnet.com

obstruction of intrahepatic and extrahepatic bile flow
caused by various prescription or non-prescription
chemicals, biological agents, traditional Chinese
medicines, natural drugs, and their metabolites. In recent
years, the incidence of DIC, a common manifestation of
drug-induced liver injury (DILI), has been increasing
with the aging of the population, the increase of the
variety of clinical medications, and the more common
use of combined drugs. Therefore, DIC has attracted
wide attention from medical professionals, including
clinical pharmacists. Hepatic injury induced by DIC is
a complex process, which is triggered by two types of
biological reactions: the deteriorative response, caused
by bile acid accumulation, and the adaptive response
aiming at removing the accumulated bile acids. Current
studies have shown that several factors can trigger DIC,
including changes of functions or microstructures of
membrane transporters, hepatocytes, and bile ducts.
There is still a lack of specific effective treatment for DIC.
Timely withdrawal of suspected liver-injuring drugs is
the most important strategy for DIC, and appropriate
drugs should be then chosen to relieve the condition
based on the clinical type of DIC and symptoms such as
itching. For very few patients with severe liver failure,
liver transplantation should be considered to save their
lives. As such, in-depth knowledge of the mechanism
of DIC can help to optimize the prediction and
pharmacovigillance model of DILI in vivo during drug
development and afterwards marketing, and promote
the improvement of prevention and treatment strategies
and the development of related interventions. This
article reviews the progress in the understanding of the
pathogenesis, prevention, and treatment of DIC, with an
aim to provide reference for further studies.

Key Words: Drug-induced cholestasis; Pathological
mechanism; Prevention and treatment
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A TR RE G AT,
H AT %08 % 2 0 I RN 25 )85 I A% s 1Y)
AR (), HRRHbIG I T FRA T DICHE M. g
PEZ5) B AR HEME BRI R R BR ) 1 e A4 B
TE BRI S, X — R I = R OB N s
FHAEAT, BHEHESMEZE (bile salt export pump, BSEP),
DL % B i 245 AH 9% 85 [ 2(multidrug resistance-associated
protein 2, MRP2). 532 HLIH & 1 Gl H B EEERZ ) 1)
% T 24 55 4 1 (multidrug resistance protein 1, MDR1), %
IS GG T FL I 24 5 [ (breast cancer resistance
protein, BCRP)F £ Z4ifiy 24 £% 4 3(multidrug resistance
protein 3, MDR3). O AIIX L a R IV 2 4RV = 'F
HDIC(FKA). X LLBF2E AU 1y m] LARBIAR 4 )
i 255, ‘FEOEAE IR VENR R X I 0 451 35 5l G
JHAE B N SNIE A, T 05 2 X 2 B it 40 B ) 4
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i, & FHDIC.

JH-4H A IS 1, AT HERAMUIE, 32 6 Sriaf e
FRANZ]4), SR IF PR P05 1N 1) 18
T-Ih RS 3 5 A7 B T A A 24, R R AT A fIE -
J5y, A 2 5 I I A R Y N R

S U PN IR R 12 - I3, T RE Al A 5 1
2y A AT RE S ELAHY TR, 2Rt s T R G H
Al fe 2> T BUH R & S InHE 7 M AR i
SOEE3S
2.1 332 T % X BSEPRA THMFIHNE I, 22—
SRR T, OSTBRANESEYIR, 2595 R4
FFF 200t F s S e ik N BB, 67 57 FELRR ) -l AT A1 4
il A S ARG /K SF 259 % BS EPT) e F -4 It F 2 41
BRI A, SR EE 2R, FIAEF, Hiks 51 55 2454 5
FIODILIE EYLE], (H2 R THMEER, BRiis=4
32 1) EL A AR L B T S A I R T S A A A,

[F)RF 2205 T FF M RE/INES B 1 (IMID R 3 42 — T R g
TR I B AR B I, 3 BT ae 2K 40 i 9 I i
TR RELRR A FFT 7N I F/INEP B P (s 1AM, T £ AE R it
PARIE [ B2 PR T F R, WG R T IR AP IR A0 R 40 11
Thtu B e 52 HER [ B PR . IR TG — L2 X MDR3 I D)
A e 25 an t ih e, SRS 2 SRR
PEREHRAA. BRIz Ah, BB F4MEIE MR P24 2454410
HilE, AT LSS R A, Ak, 2R R R
I8 FMRPIYHIMR P4, 518 1A+ H R il B e
B FAE NI & Fii2 £ Ik1B1, 1B3A12B1(OATPIBI,
IB3f2B 1) % 5 7 YT I RO I R, AR
F B, BSEPSF45 18 12k A (1) 1 AR St 2 T SR i
TR Gy S K P it
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® 4 EERFHBRRAYEESREENZ VRIS, EAFIIIAE

2R EEE] e i IBPRABR A
FEEABERTRIIRIGIR  NTCP (SLCT0AT) ERIMUE  MIIRIITERESSBHIEZREA, BIRiolk

B -3-TRERET IS SH A0S T
BEESRICIIN  OATPs (SLCO,  ERIMUE  BERST ZoVRMERIEMRE JFPIeIMzE  OATP 1 168%52(K(1628

1B1, 1B3, 2B1) BB, BB NRYIRAKEPHREBEE  T>G), St IERBIR
Bx
BNEESEISRT  OCT1 (SLC22A7) ERIMIE  Thiah o=, PILIFEkE T, Sa8E BN, i
ERFHTFTZRE
BYEESESIR  OAT2 (SLC22A7) ERIMIE EhislINEESRIRE, XZRHFRISIIRERE2R
BEYRESAY)
WRIBEIZERITES CNT1 CNT2 EERIMUE  NTSERSZENZEZY, WIRE, RS, KI5,
(SLC28ATRD SRY, 5-80REIE, FILLFHME

SLC28A2)ENT1 K
ENT2 (SLC29A7,
SLC29A2)
ZEMA-1PYEES MDR1 ABCRT)  I)\EE ATPIIIE G ST BN B0 <, SIP2MBIRS R
AR th, SEIARER, 4HIBXK, L8R, |
&, PASREURRASRIISEHFIES, 1L
IEREE, ANARR SRS E O
2EMZRERD-3' MDR3 (4BCB4) I)\EE NMSATPI BV BISEBIN AR E RS (—TPEIsEs, RS p.1764LREGSH
MABAYRCIN); LIS SHEIS VISR IBEFAIREDRIIER
R K. HITHEFIRIER PR
SHRIRERTSORES
A5 | HRARIE
ZEMZIERESDVN  MRP2 (ABCC2)  1)\EB NMSATPIZ R SRR S S SR AR

BIRBEEIHEES QUSSEEBHINRT IR, SHUEEER; By, Pk

SN RUKBAR"EBRER), @Ik B aieH
BT MKREREIAE D

/) VERBRRHFER BSEP 4BCB17) INEIE ATPHGBVIBERGSICRIBE T P; RIBIESTEMKIIEIE  pVA44ARIZEIRZM
JHmol, BREeERIERZ NS SEBHRFRER

RENNK. RAESEAD
STBRT/BIRAB HIFRAESS
EP.DB76YZVE TR
A REmES' BCRP ABCG2) I)\&EIE ATPIRIAEVTURAYIEIAL, IHHINER), IER, &
AT, IREZEHNBT

SWERFTIERIGIR  MATE1 == RASHBENSHPOEFAUFEKRS T, Z=2-FEE
(SLC47A7) BY9NHE

SBIZES SRR CNT1and CNT2  /)\VE&fE CNTsMIBSHRZZEAT4BIE; ENTsZIWNAH. NTSHRIG

BE RGN (SLC28ATHD PEAZERY), URE, RE, _2iIE, SR,
SLC28A2); ENT1 S-SRI, Rt EmMss
(SLC29A7)

LEMAERES-3' MRP3ABCC3) FHBIREREE ATPIRMOVRYIERESHINE, WISHERE. BTR
FUES [HIRIA
ZEMABRED-4' MRP4 (ABCC4)  FHBIRERE ATPRIEVREFIIEIARLER. I HIRIERA 1F

XL EEBR=HIRIRS S ERFENNA. ITEB RIS A BRART.

2.2 Mémpe sy B R A ZREE =T A, ALSBUNIEITIR B T, SRBUE I EHE, IF T
T AR 22, B T ARSI B RN, T2 Ca®', Mg -ATPEEM A/ NEEI L 121, 5 4b, FAEF-A1
SCRAIEE IR, R L S AN, iz M RS n] SEUETHRAII 259, BE RS R 4 i 25 4%
FEANM R B, 9T DOl AR TS B AL, IR HRehal i R AR 2 8] i K A S S EUT AR
AR AR A R 2R T YU A R, R RS ™
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JH- 241 i 55 %5 2 %) B A S AR I A AT DA PR A IE v
S5 B/ INE [ SRR BRI R BROR X b B8 % 45 )
SRR 31 ML 5 R Ash B2 V238 A0 T g 3] 256 R PRI 97 15
Pril, 5 2 SERT IR SR b, ton: BRI M
I, B REY#E A1 AR AR, on- 7Bt BUR 25 I (o-naphthyl
isothiocyanate, ANIT)IF & i i Bl PRI Fi 5 25 i e 8
TIPS B AR

FEUB IR AR 2590 06T I 20 BRI 573 A — AN 5 0 2
SO H /N T b T B, DT S e 4 R PRV B0
. 20 LB ) B 1 2 R N T N R IR 5 1 B E s 3.
O] AT Tl s 8 A R PR BN M 1) B e TR 3R B
R PR R B S PRI 1 I s PEY). FE SR F 3 ARTME —
R S BT RR b, B Vi 1 L[] e AR R ] e i P
JE B S 18 e,

2.3 e e ey s R IR AN R B ER B AR 2 (0 1
P A RN 5 R AL A 5 R IR e e 4. WlEk R B
BREE2 (B IR A AN 22 R A I8 1T £ 1 U (protein kinase,
ROCK), U3k 8 1 RV AU LR B i e 5 T 4%
il SR RRV IR AR B 254 m] DALE B IR 3 )%,
H 2 B HHE - AE R A 1, LA R AR A
e — 2 ml i TP VLER R B R B R B e A A S R Ak
HAIROCKIE S EUH/INE W 4, T H2x 4% K 51 E 458
T2. 4, AT SR G A AT IE0 R C/p38, 3L
PR TR A7 B ER A0 T S AR/ NE I8 5K, WOk T
WA EE. B RS, H i AR SHRTANIT,
AT DUIE S i) LKk B 3 R v A e D LR 3 R
BERERR LR IR NP 5K,

24 BEAYBL X FIRICE, HNEA 24k K IHER
BT BRI RN, PR B 7ETE R S AR H R
()38 S S . 417 T 1 e IV 2 SRR AR B i 40, TE 12
P2 RV AR v, B 0 AR e R A v e ) PR T
FEERAAD . RO A H IR EE BRI LS 3
LRRLAAR TR, B INAN AR A BB T Py i R 6
TR RAR EANE 5 DRE, JCHAE RIS A 5 121
(R ER 73 WA 55 i TR R B B R . BRitbz 4b, MBS
BT AR — M S 1 E SRS, R
TERFRIE LT, LEnBEA RO, 22 5 80E B i K R4
B, IXPEHR 2 N P 5 X 8 i (endoplasmic reticulum stress,
ERS). A Z AT LABEIIER A N R 1A, i FT R AL
WEEHID B, VA, 2195 3%, SN PE AR B ) 75 2
FRPUE RS T EUHTHAR 1 2548 2 58 IMER S,
Bribz Ak, 25pidant A N, 2ORE 4R AL T S AL
3P B ZGYEPENR VIR AR ) A

JHARRER T IRER & AR AR TP S SIAb, ICAFAE TG R
PERIUS N, FEIX — I R % 2 A R A A E . JIH
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THIRFAME FF5% £t 2 BA S5 0 A B AR LR, E A
THOHEIHER N MRS I T, K& B s L vT
CABE AE RS, 5] R s N R 98/, F HLBg m4h
HE, 38 T AR AU I R R i e IH R 1) A A
ILERZE SR VR O HE . X — 3 LT AR T
34NN SR R N (S W LN i 2 v e T
VAAH AR SE IR (1 kY, R JBBEXBZARFXR, ZAkEX B2 A4
PXR, AR M i RC AR, 4EE RDRARSE S5 4EF;
HEA-S3- AN 1) A AR A K R D). FRA AT A S N U5
FEPXR/IN RIS (A 5T B, PXRET A S P A
JHFIEE FH B 51 A6 110 P 90 A 25 12 A i SR AR TV 1 B A5,
FIREDIC. XA [ br b o AR I8 S 4 1% 25 F
PR (7 76 4 P,

2.5 BAEREE BREE M AR R B LR RS
FLIRANMAGIDICH) 5 Bk, XH#5ia 7, 2k 524918
U AL B IR 2 A M S DR B FE & DICH — A
LA, B E RINOATPIbI, OATPIb2, MRP2, BSEP,
UGT2B7HIC Y P2CS 1 ISNPL I [KI AR S5 5 24 Y51 FH -
IR REY. PRAN LR W] 2 L E R R ILEAR. X
SERF T EREEERAT], X FDICEE Th AT 25l fiiL iz
VAL SZARFIA R () 1B AL TR 3R, 0 7 EERATEIRAM IT.

3 DICHIBSE
DIC H il M TGRF80RIT 7, K2 52551 IR
FURE 22 B 35 25 W 452 R T 45 B e, A2 K R g
JH-9d; [ B 7 J8E 4 P4 A S BDICHI 2454 B 14 H
AIBEZHIAN, X O BUBE S5 7 AR I REAR AR AR AL 2. 56
DIC K HAH SRR T B A Ab 535 AT 1 18 2 B4R
KOO H T, —MA R R R T LAIE I R
PEFE it A2 1), G R AR K I BOH, 52 4R BH BT 773 R
AR, IHEREE G W I W25 M e A0 28 R B 2 vA
7 DICH 8 BERFEUE I FH 245400, W B PR A T+
el 5 R, AT IR 2 J5 HE A TR b
AN W B AR S AL I S, HLRR 78 B R T
AT REMAS RN

A& S IHEZ (ursodeoxycholic acid, UDCA)/E H A
N B2 VR T DICHI 254, 2 SRR AR VL I
LB R FTUDC AL 3677 H A5, UDCATRT LA it
PVRPERR R HEW, A8 B AR R, 3802 K PR R 1)
ECA, PR FH2 AT I A i e 32 R PE R R 1A 5. —
R 2 AT 3, ALPRIGGTHAE & 5 ] % fE 45 2.
UDCAYT RAMER N DURE 28 B8 5 2504 7T g i wt
EA-JRRR IR R ot B 2 mT (RN A S- B B R
(S-adenosylmethionine, SAMe). & HH S i m] 1) FH 255k
Wil AE T G A LR 5 UDCASE 258 T .
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UDCA 2 PXRIF3RIEEN7, 7 EIHCYP3A4. X KRR
SEIGHEFE R, UDCAT] B 0% t BRI, 17B-1E
TR AFERSRR PRI RS SRR UDCAIR
A SEINBSEPFIH At A HLIA & 112 1 inMRP2 [ R4,
FRHERRYT 7335, UDCAGE RERIEMDR LEEAL T-/NE L, A
T 7 LA B 2 5 A (R R TR,

SAMeZ 5B RRBEAEDR & &, A& 3 A4 B H kAt
(S B S NI i 1V a8 £ A O RS 2 s AT
YA SR, RN EE . ) sE i RS AMe
A DL DIL I A0 ROBCIR A, LR ThRERRRS, o0
PSR B ECY PIVEYE A, (E3EAFAThREMK R, AT
SAMeth ¥ F-FDICHIIAI 7™,

N- 2Bk i & B2 (N-acetylcysteine) A] L2 2 Fh H
HH2E 1) &, T-20044 8 ik F TR 97 X 2 Bt 2 1y
(acetaminophen, APAP)FF{{IDILIFIHEAPAPZ; )3 EL
SRS, B4, TR R KRR B,
B AMAZIR IR YR R (e RA, 42k KDYk
A RK) AT DL e

FAE AL SZARPX RV SR 71, 75 FCYPAHIGIE
RARIE, IX A R BRI R /K PERR T 3R (K 25 1. F)
HET(150-300 mg, — KPR AR 32 45 & fig (U DIC
BAAATREA O (BRI A SRS S BUT SR, K
AN 25 AT 2R B B, e T LA R 25 A il
SZAAFE BTG B A2 it .

AN, TR EIE S KRB RRAETR
(EOLFE M2 B AR S B BT, T LG ™ B,
(EX P b 100 RT B 7 B e IR T R B AT N SRR
AN, DIC TS ™ H R ] 5| e Bl AR ) ot A0 B S
#, N UMEADICHAS R IR, 47 & e Ayt
A FFF R A, R T 5 5 JXURS: (1) £ 3 B %5 FE 4 B 28 RS A
0. Russo5 3R 18 7 1990/20024F270151 &tk 25 L oy
BETEIR B AT TR RLIGTT, 1EEAEAE R ATIERI70% A |,
WESE T IR TT A AL

FEFRE P 5, P s 24 (0 F A 24) 2 10, A8k
RFIITRL, kA T SR TR, e T A . R
CLDHIBEHMEFEARR, W26 yT ik A 40 4EdE. (H
FHET N RAE “HREWIR” B SRR 3, Ak axt
DICHiIf A a b 78, bt H #2254 B R e T4
i, f R ST e S TR, A I TR W N H R
WIBTE SR 26T 2 A T B 3 T A st
FFThe™). A5, XSDICEH FIASHERHE, MAL 28
J5 BUVE AN R R

FEASR, FEHNFIEEASE, SRR A& AR
SF T A5 BT B G b R A 2540 5] RS P R T SRR 1) R
AL, FETFIGIE R 24 2 58 A 25 2 S, TF R
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HFIDICHIBT¥6 25 El i 245 52 5 sl v AN B R T i, L
PP XRIE T T B iG Brah 1% 25 e H AT 3
DIC™!,

4 R
DICHERIRALEI S A%, A2 5] IR AR A L] w]
BEAPTE ). VRN T f#DICHI AWML, %I EDICTI
B, Wb AR BA BB R, R
R B PR AL B T ESR SAME. R AR IR AR
i, TR U AR S ) 25058 160 T DICAE I 32 25
B N AR ENUD CASE 25 A 4% ) 28 F4 A
SEIRTT, SR PNIR YT I LT B b Ak Ty G Ik ) 3N
R, SEINEF A,

TR EEESEER, SEDILINAYFEEZ,
R R R (R0 24 o A S B 1K 2 R A R AN B,
—EFEE LI IN T A FEDICTE N I WIRIA 7 RS R
BN AR Z, #70XAATTHE 28 2 2% AR X DILIF A
WFIEMAE, B4 RAHE A FEDICLE A FIDILIFAH
RHREICHE E, X —J7 T R 2450 SAH SR AR N 5
RIS Z (MR DT, F14h, 7850 R 56 E ¥ Liver Tox
W3ifi(http:/livertox.nlm.nih.gov) A3 E T HepaTox Mk
(http://www.hepa-tox.org) LA S [H 5K, A R SO
BFE, B EENAWER RGN —ANEET .
DILIIGARFRIER Z 5 Tk, FETS WA, Rtk IE
NI I35 22 b5 247, S L TR, S B A2 W i
B ELHNE. MO, DICHRE E LT, IsRDICH SR
ZHIRIRIE AL, IR ADICAKIE LS, FilJ5 R 3 A VR T
HIRFF 7T, X6 E R RE & FIDIC T 16 25901 R KBEN,
P> PRI 0 (R R, B SR
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