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Abstract: Idiosyncratic drug-induced liver injury (IDILI) is an adverse drug reaction that occurs only in
a minority of the population. IDILI also has many characteristics such as unpredictable and low morbidity,
its occurrence has often not been clearly correlated with the dose, route, or duration of drug administration.
Several studies have shown that IDILI is a synergistic effect which was caused by body diathesis, environment
and drugs. In addition, evidence also suggests that most IDILIs are mediated by immunity. Chemical
medicines-related IDILIs have been extensively studied, and a variety of immunological mechanism hypotheses
have also emerged to explain the pathogenesis and characteristics of chemical medicines-related IDILIs.
However, the traditional Chinese medicine (TCM)-related IDILI has always been neglected due to the complexity
and specificity of TCM. In recent years, TCM-related IDILI has been gradually confirmed by researchers, and
formed a new hypothesis, a immunological stress-mediated tri-elements synergetic mechanism hypothesis, which
can reveal the pathogenesis and clinical characteristics of TCM-related IDILI. This paper is prepared to
summarize the immunological mechanism hypotheses of chemical medicine-related IDILI and TCM-related
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IDILI to provide a scientific basis for guiding IDILI research and establishing its clinical risk prevention and

control measures.

Key words: idiosyncratic drug-induced liver injury; immune regulation; chemical medicine; traditional
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N AR A 2 4 Eh 24 4 O A P 2 B
JH B0, =& 23 R R M S AR i R R 2 —
2P AR 0T 43 O A BRI S R, B B e
2y AR Y I B R T B, B A AT T
AL AR o TR S T R 24 ) e P A A 0
B E X, HRAERGATHWME, 5245957 & .
B 18] AR P 75 =G B Al o B 6 &R, (H SR SRS
FER A HEDR L AR RORE SR G AR AR AE
BRh R 2 R RO &, RN AR R AR, R
19/100 000" 2, HAF/E PR BRI AR Y, HohE A
5 R IAFNE BRVERL AN fu s 2 SERHE, AR 2 4508
BRI IE O AR B fn, H2
FARME, KR B 4 0 LAk, R IG
PRI 32 i S0, f T IDILT A48 o v Lk = A 250
W FEL, SHEHAY EarELl & IDILL, %45
LA R A PR 25 SR T T R R

M IDILL KA KBRE, FE5 A2t
2515 % IDILI, HA 225995 S 1 IDILI Bt 742
NI AR, BT ZRLEIER G, BT h2mE
ARMEFIRR R, K HILLSk A 24 IDILL AR 4 20, {5
SR AL G “ w7 v 258 S U5 4 ) R
WA HTHAESL . H AT0F 9T 3R B HLAA e & IDILL K& AR
TG, e T Eiu R B 2 AR,
FERS R TR G 2R AR UL e AR s R R
Wi Fe 28 SONE AR Ut A 24 G % B “ =B R
S LR UL, BN A T A 7R TR S T A5
P RS AN, RS RENA R 2YS
IDILL )R &R, Ao A5 2 f b 2515 3 1)
IDILI )% e AL i 64T R Gei B, LAY IDILI
(R 5 IR 77 428 %o 3 g SE AR AR R 40
1 HEHEWIES IDILI R EFNHIRIE

HHT, PrAEzs . IR S BT R 250 RS 28 259 %%
e 33 IDILI ) EZE 25, S0 IDILL £ 5
2535 MEAE PR LA G M <1 T BE XL 2
Y15 21 IDILL JE R T 2 ML ul, 2 A Fi s
Bt FER Z AR UL fER R R G 253 5%
R UL FE AR R R S SRR FFEAR
R A B T BRI AR 15 55 o B TR AR U AN A 25 T e
PR UL Ah, AR U 32 B2 M G2 A B2 B IDILI

B R AR RE SR o ERAR b R U 1 R 4 T RE
IDILI f AR s MBI, (H G2 /E IDILT o i S0
TER T IZ W], AT 5 25475 3 (1) IDILI %
P WL BT SRR

11 FERRE PR AU T8 24 s A
A Re H 5 g &=k 5k, B3 m A
AL R S5 LR N )R S S T R A R -
HIn&%Y (drug/metabolites-protein adducts), 7 RE#E
PR B2 B 40 0 TR B2 v/ AR = -2 Ik & 4,
FEME T UM, R s o, B R B %
T2 %5 5 1) IDILL 5 PR BB . =R A L
ft (halothane) 7EHMEHACH N =M LB, JF5H
Wi B 3 45 A T &, M5 R U I 457
5, TN E VPR SR B I E B g% SR RT R —
B AU R S A R R B A
Wik, BT H PR A, M DGR SE bt
PRAE IDILIL R Y o =3RS 2 ke T 5330 20% fi H
HORART G, S B0™ I 5 E A
1/6 000~ 1/30 000", [X] 1 = J8L 5 & £ e SR8 £5 7T
REAfEAE MR 22 5, 06 Bl B A s ophoudt DL % ™
I, HARLE] AT Re 2 5 B0 B SRGH 5—
HEFN . Bz Ah, WESFIR IDILL & I
o2 TR R - 2 &Y k= ik, A=
HCAE IDILL AP 4 F A A e Bk 5 U 2 1 M 48
A, o 2 A P T  LE EE EARAS
&, FMiER T A egimtt, SEOFES . MA
VG AR IDILL A8 35 I8 H A I 1 3 S8 AR R LA =4
S-RHERAAKS OEANIM ey, A4S
FEATAE 25 (0 & P an 4] 51 EE R T35 0730 AT el
FA, BRI R (sulfamethoxazole) « WK $i7
PiAk (piperacillin) 5 ILiE & A48 & SN&Y), &
PR 220 0 TR OB bR, 3 TS R R A 1
P N SRR B WOR A AL, S NG
YA BE BN BRI A 2 S N, 7 LA R 3 PT g
Z 55075 T SRR PE % OB, AT B [R5
IDILI™,

1.2 EBEEZEMER ERZEMLRE—TED
FEAR T, A7 AR PR M B 2 Bl AN 3 2 11 A% S A il Ak A Y
AR R . NI IN 22 38 1 B SRV T B R 4H h =



TR T 45 GeBe R % 5y 5 5 2 25 WV AT 0 A AE LA F 7 ik e - 1021 *

S 545 DA TR, kIR T B85 DL 51 ) A8
T A7 D] () B e B M o BFATAE S, B 3% U7 4 A%
st & IDILL KA F BRI, A A9 E
(human leukocyte antigen, HLA) Z&[A £ Z51E 5 IDILI
KRBT . HLA He R Y i N\ 3G 56 40 B A% i S5 52
& (major histocompatibility complex, MHC) . A
MHC I (1 HLA-A. -B fI-C 4if%) A1 MHC 1l (fH
HLA-DP. -DQ FI-DR ##fd) PiPMERS, AHFgple!s
R E R (abacavir). A EMEE (ximelagatran)
A S VG AR5 1 IDILL 5 HLA-B*5701 54 B[R 17
TEAHGHE; = FHF1%5 51 IDILI N5 HLA-B*35:05
S BN AFAE M S D), MEA DL 2 5 S IDILL &5
HLA-A*33:03 fZAEAH PR, 0 % JE 7% S 1 IDILI
5 HLA-DQA1%02:01 fE{EAICIERY, BSIpith, o
Fr4ER % S 10 IDILI 5 DRB1#*15:01-DRB5*01:01-
DQB1*06:02 FfE AR, 4> 25415 S ) IDILI
5 HLA 240 5 2 B VEAFAEA G . HLA BN %
A1 IDILI Z (A58 R EW], %A IDILI H R %
FKEAE A, HIE S IDILI HLHEDE MASTE . — 8%
AL RAE S8 HLA 5004, AR50 PR (1)
BRI BE T R A B8, TS R S OB, S EUF
W55 . SR BT 290 0 T H8b, A RESAE b5
fAAE, HEMOR IR S PR i B &4, HoAth
il AR PR R 1 AR TR RS I A e FE
T,

Ty A, PP AR A DG g R R 2 A T 5 S A
IDILI fA7EAHDCE . FFNEZ 259 00 3 BRI A
IR ZG AR U R S DN 22 A 1k, (45 2 AR i i R sl AR
W= R R, SRR T ABEE K IDILL.
HIF 7% 2% W 41 i €21 % P450 2C9 Fll P450 2C8 i (1) 3 [K %
B 5 XA SRR S0 IDILL A2 48 AR S PE), R —
TR 1 4 B B PRI R 8 2B7 (UGT2B7) FEIN £ &1k
5 OB S5 TR T 2 0 2 B T e AR 3G 0, T 5 R A
MaBPY . SRS S0 IDILL A5 1T AR
CYP2EI JEH 2 & MEM %, 11 A V-2 Bk 3 % il
2 (N-acetyltransferase, NAT2) 3:KRZ &M S AL
BRI, BN T S 0 40 A R > 20,
A, ik 5 S 1 IDILL 5 1 AR AR B 2 Dt H Ak %
R BRI N 2 B VETE M SR, H AT T ARAR
fiff 55 IDILI AHOGPE I RIE . R MR N £ &
PE5 IDILI AF7EAH I, (H2 %A I H 257 1 g
TR IDILL & A= () R 491 o J5 IR 2 25 P A 1 DA A
PN AT 4 IDILL R [ AH OGRS T 22 2 1k,
X g HAALHI 7] B8 2 515 % IDILI.

1.3 EREFRY RGN TR R 3
T A5 5 A 38 SR VR ) 45477 4 i R 5 8 T 4 T R TS
H & G JF AR B B B0 TR A R e e I B, IX
TFEFFHE T YR (T cell receptor, TCR) 5
) MHC-JIK BT RpE B (55— 15 5 il %) MIfEk:
HF N FHPUE IR 24 (antigen presenting cell,
APC) WHALME TS (38 15 S@ k) L EREAE
o 50 AN 3 D 22 25 PR A 3 S 2 T B SR RS
S PR 2R E RN, R —ES
T B A E DL A S R N, R IR RS
BB RB BIERAE S (5 (5 SilK), 4 REFE K
SR U B SN o S REAT 5 T2 B S A m T N A R
T & SR A>T (danger-associated molecular
pattern molecules, DAMPs) /5], DAMPs 1E il
BN TS APC %iA CD80. CD86 1 CD40 %St
R, A PRE TCR B R T 41 piE LR,
Bk, BT PR HLA B 2 25 VETE IDILL Aok #
PRI AL, T XS 245 W) 1 S L 22 St 3 BURE TRUAS [R] Y
DAMPs, #E M i75 K R FEANSE ) APC LRI 1R,
A RE R 5K IDILI (1 55— /M E Z A

SR A 7B U A2 45 245 P B AR B 7 ) S & )
T B4 N A5 B NS RE, AT A Tk Bl R A
(high mobility group box protein 1, HMGB1) . ATP. #
RFE H (heat shock proteins, HSPs) FlikiR$TE &
145 DAMPs B¢, DAMPs JUJ 0 Bt 57 2 5 40 i A0
PERNL, %S IDILL MR AW, G N2
JRAR AL R 2 SR A s A 7S, (EE A NE
FBL L (4 i 154 F AT 62 IDILD R AR EE R, X
AT b AR T B — % DAL B A KR DL O™ E 5
113 BR CA 2 BT 8 UE S 76 [ A1 -1 78 JHF 0 45 £ o )
TEH, AEEA BLEGIESEIE S HLAE IDILL A A= A,
Je K7 /& IDILL & AR ) BB 7734 & AU IDILL & A4
HIHEBE I R A 1T 5
14 GREHEYRMIE  Pichler ZP% 9 K H
IDILT 4y 2 B M LA U, 2RV T8 70 25)
BARE YT 5 MHC 701 86 TCRs 243t 45 &
BOE T i, sZiiEd 5IKBREa%mS T Ai0E
Pk, MK IDILL. AW CHiE, %% mits s
H IDILI 5 HLA RN Z 35, (HAE IDILI &%
o I R e I 21 7 56 IR AR B P BT & . R4
B 70 AIE 52 Ay 26 IE Sz F AW 7 0 AN B A 40 i 25
P, (HAT DR HE T 4, X387 A 58 DR vl e
5 MHC 5 TCR %> T 456, MhA T 4HfiE
P, S A, S A R S5 J0R R 1 4 T 2 i



© 1022 - #2423} Acta Pharmaceutica Sinica 2017, 52 (7): 1019 —1026

IDILI A3 Wk g M e 1k, 2 BF S 0k sl AT AR P i
G2 2GS M AT R4 IDILL & AP,

A PR S 1) IDILT 5 HLA-B*5701 2540 3 [X]
TEAEAR G, SR A HLA-B*5701 &5 7 £ X T 40 g 4k 4+
Ak s B AR PRI, BT ER T 40
Jf134%E, % HLA-B*5701 S5 4 K T 24 Jfa 1) {12 48 5 1=
P 2, X R W HLA-B*5701 %5 {7 3 A48 0 7 48
SUPEARXS T 2B R SR AN BRI . AW FUESE, 1
IDILI & s N JeU S PE AR AR 7= 0 mT 5 LR 2R T Bk
G I S PR A, X 3R PR AR AR R
FPGHRIE S IDILL (M EZHLHIC . B, s
MAEAE HLA-B*5701 S5 J PRI A A i 1o 24 471 Ji A
Zi ) e 2 BV MR P [R5 K IDILL, 1A HLA-
B*5701 S5 A7 HE DR 1) /A IR B U RS, P AT
SR FUI g% 2GR VE M, M R M E Y IDILL. 75 2%
BHR, T2 EAE A — RO BA A E R,
1 DA 24 B 200N N 32 5 1) IDILI 553 1] BE AR Bl A 4 &
PERPIE, W, WERRTERIN MY 2 R 25
1.5 SRBRRASKERE SRS RERRIEE
ML A S92 35 LT SUF I 259 10 453493 5 J v 48 i
MR IDILL. B 7P R BT S ] S8 T 41
M4 2 K pd-1 (programmed death 1) B /)
R A0, (HRRSs 265 W HF 53407 B Bh i, R W
T 200 e A1 1) 2 DTl ok 5 o038 7 /0 BB P ) S AR,
N T BB IR 5y B, 3L IDILL MR A, T RF
BRen 2y, FoAtE I o R EAE R R BURE RS
WERRAS, TSRS G . EdbEEA b, 2R
ML T pd-1 FER R/ BRIES CTLA-4 (cytotoxic T
lymphocyte-associated antigen-4) $HUA&, M 7 B )
il pd-1 F)FRIEF CTLAA B8 (135 1, FRPLLeh 705
s, M S BO™E KB B AP RBUE pd-1
I CTLA4 bR, HE—25 51k CD8™ T 4HH,
R S b v DU) AN R 15 5 40497, E R S BT 5t e 4
F1% IDILI s& /1 CD8" T 4L/~ 511

U Y 5 PR A Y2 = RUIR A 656
& IDILI () 55 B2 ) (K], (HAF 90 R I = IR A L i &
(1) IDILI % A7 B2 2 el g B PE R AN 1 22, X R )4
SV e iE ot 2 5 K G T T IRIE Grl Bk
FrEgUR eI S 4 (myeloid derived suppressor cells,
MDSCs) 520 T 4l fu b P38 5, M 389 0 AT X =
IR BT S A, B b RSB TR I =
RALKEFHEF M IDILI FE i CD4™ T 4N5, |
I W] MDSCs fl CD4" T 20 g 4 35 1) G 28 P17 % T
il = SR A 2615 S (0 IDILT & 56 5 P8, 771236

TALIWIRs S T A5 0 v, B G2 iE AOIRES 2 IDILL
RAWEEFH, HERIE R ENE, SAKE %
P VA5, W23 R IDILT (R A3 . X AR 7 N
ICE W4y 838 K g P FE 1 IDILL, i 2 H0Uha
R Z o

G T 254 Bk Bl 5 IDILT 265 W0 B B T AE 2
IDILI R AE R B EAF P, A FEUESE TNF-o £ 715
R E BB T 697 W R EBCE LT R B AT S 8
IDILIP? . TL-10 1y —Fft G 28 ] DR - 6 240 P A2 410
W B A A T AU S M R S I N, (H A TR
I IL-10 B[R 2 354 5 XUESF R 755 IDILL A7 EAH 5K
PE, IL-10 R Z 80 FEOLRIE T, K0 IL-10 7
PEBE I T WX AU SF BRI Byl itk AT 52 IDILI
fity A=A

251 S B S B R T S IDILL R A 5 — B 3
B o N T — AN RS BB N PR O % R4,
{H 2 0 50 R BN R DRSS 5 MHC R
FIO PR R 25 & X3 A, 530 MHC 45 1 [ 28 (A 5
s, BN B S PR, R H & %A IDILL,
B B2 =5 S (1 IDILI 5 HLA-B*5701 #12%, 3 HZ
50% ¥ A HLA-B*5701 A A4 B H BT 2 R 7T 5
F IDILIM™Y, B 70 & BB B4R 55 5 HLA-B*5701 JE3%
&4 3 HLA-B*5701 Pt EIR 2 A8 /) R AR 04y,
WA E B sz R K, T R SR AR I G M
S IDILIM™, gkl i, BIE£F5 HLA-B*5701
ESL M 45 & S B PTER 3 EL AR 2 15 K IDILL ) &
TR

G 8 R T R R R A R R
B, MR R S LR G AR, M
#m IDILL R, XEn1E R R G IBEE K
IDILI Z54p0, 50 iy 25 2 il o ol BBk & F 24 %
IDILI 52, Rk, A Z5HAT NI £ FE 23 ol 1) 2 245
W S T 403 00 R KRS TR P AE, R A K S R
T IDILL & A= (¥ 5 2R 45 R
1.6 SREREM®IRE & REMUEES H Roth
SR Al LA A T S s KRS I, AT RE
S 358 T XG5 4 254 ¥ 25 ek, T F 8 IDILL.
G REAE 22 BB P AEAE, W RN R sk BF
PR A PG S, RIS B2 IDILT f) 32 ZERRAE 2
— o {H R 2 O TN N S KRR IDILL FEAE
(45 . Luyendyk 21579 YoR AR AT 35 4 7 & LPS
(lipopolysaccharide) 1 T % & JE & T BB 7T & B,
LPS A LN Je & T 0 5 bk, Mm-S ST i,
H2 T e & T SR L 5] S 245 W) WA B o5 = IF 40 44,



TR T 45 GeBe R % 5y 5 5 2 25 WV AT 0 A AE LA F 7 ik e -+ 1023 *

IR I6AIE T S SRE R UL o A LAR 32 B . i i
A 7 B 38 18 M AR B At it 5 R e I
LPS fEAR N & &8, & LPS 5H 2K (toll like
receptors, TLR) TLR4 45&, 5SS RAEK 13RIk
AR E BRIP4, X 2 LR AP SR 7 51k 1)
AT B, HFFSE 0 Sk 2 T BN IR TR A K
AR T AR 30 43 24590 B BT 45495 AR, 35 % IDILIML,
Ty A 25y B AR U ) R RE S I E XS LPS & 4
FEA R0 5 Ak, i & IDILIMY. H oAl WESF
R FRE T AAESL ke 2R =R
WPV R ARG 25 M AT AR LPS B K
IDILL. [A|B8FRIMAIIFE. 2595 LPS 4524
b ¥ ) % 5 0 i 2t BT 453405 FE 2 24 i ) [
A Ay IDILL 5 FH 2470 B 5k = B 1 1 o 0K Rt
FEXTE, BOZEREAS NEHEMAR R IDILT KA 5 2555 &
B2 0 ROC R, (HRER R B IDILL (kS
I AT A S, IR HEE A AR T A IDILI X
RAIEDEEF, XTReR mEHRA AR, &
SR IR G2 8 TR A L 4 IR 22 5 BT LA 11

U4k, Shaw ZE0URE 7T & B AR Vb B ALLE LPS
FEARIT % ST %, [EI TNF-o BUR LPS J5 457 PAS
RIF, X R SRE R 7€ IDILL Ok EZAE A
T AT TR IR SRR/ PR R BE (TLR2 BCAA) /1N BRUASE
B[R FE AT LA T il A% vb B PR A B8R, T polyl:C
(TLRY FCAE) /N BRAR B AT A 3 = 3R A S e 7= A
JHF 5455052 R4 A R 9 TLRs B0 7 45 & 2 AR AR T,
ELR TR I ST 11 G 928 9 RE T S N 51 RS 1) i B L
BELILE S, XA TLR 324K 5 B0 35 [F 4
B3 % B IDILT () 5 S AL .

HUAR () G 2 98 i B AT B 200, A [R) A 11 B 28
RIEFEEAFAEZ T, FEURM Y518 0 R NAS [,
XWMERE T IDILT 55 R 24 o 8] A 57 & A LA B A
Rk RMEE . Fi4b, 1EE NN R RAEAD 2 R
IDILI {ME— g[8, T 2R AR S 2 57 5 2L
AT JRE AT R BT 52 B8 JJ AN [F] 23 520 IDILL, GX
BAF IR T AR IDILT A AR A8 0 N R AR 1)
JEIR o SR A2 75 T A IR S 2 9% 0 A DR 30 R 1 &
IDILI [ AU DR 2RI AT R 9 . P 8 0 R 1 98 hE
XT IDILI (5 ma2 f5 — 80 ? dbak, BT %)% RIEMAAE
BOS PRI RN, A JE RGE 2 HiEANF IDILL,
I I WS PR B AN, 5 AT SR AR M e B
KAEAE A R 7K
2 HZHGIDILI BN “=FHEF” R

B & 2502 N RGN BSOS I 15 4R R

AW e, hA I RMES “ LR P EE
RIE R 2 2 %, 51 7 AT AE Gt b 24 22 4 i) i
P . FIIRAE S “TT 2 IR R 2 A
WEAFAES W, WM RN NG “ o7 h s
RN T AMEEMA G245 38, BT
F 2 4 T WAL e 5 B A P AT, xb gy
IDILI SE7EH . Jydt, H /NSS4l i g 3 oh
24y JHF 451493 2 WL A2 W AIE 945 B X £ 155 B 453493 i PR 5 181
BEAT TR FE, WA TR S O B A R SR
G R B DO, fE SRR |, BRI LPS
BRG] 5 B A BEAT B 9T, S5 R R BIIRIK 2~4
e e BRI ATE LPS MRS i, T
4F LPS B S ARSI R AT B0, M it —
AUESE T 5 0 S B e TR 4 4 R A, %
FOAE U S50 £ R AIE S o B 24455 SR S oA A
B WA, Db 25 4505 8 % W H IR AN AT FE R 4 1
W EBE ATV o

Meng %% V5] F LPS A5 AL i 27 12 B AL 451
B BEATEF R, RIURA —K 0%E (cis-stilbene
glucoside, cis-SG) & T FUAT 2 JH- i 44 1) & 2 5 Jik
By, H2 cis-SG S BUR- 3 77 8K T 2541 i
R, RUMAE 5 Al RS T R 2 5iE 2R
i fE Y h RO E T EAETR AR =R L
J#FF (trans-stilbene glucoside, trans-SG), EH % Z A
TAEH, 456 G RAEAE T B 5 42 405 b 1 50 g 1
F, He Z5% H LPS #5505 8 8h trans-SG
HE, PrE M SR ER cis-SG A trans-SG Bk
5 B0 0 5E Dy e B, [ 45 5T B Y trans-SG
PRI B e I s, RE rrans-SG FEfT1H
55 U O P ORI R . BRILZ A, 215 A
J o3 2 5 AR B 5 Ry S o AR 0 A I

555 i PR AN B BT 78, AR ABUAH K IUAR 1 5 15
SRR 5 BB R A e R D RE R T S
GG ERL S (trans-SG) T 7E 8345 5 8% B 4%
(cis-SG) = W FRIME B &E R, MmHe it 1 b 2%
S HF AR e B N ¢ IR EEE T LRI UG, B
HUAR AL T S e ThRE TUERT, 7 15 5 o (0 S e 1E )
it (W trans-SG) BE— D HGSRALAR G, A5 XS {7
B G S R (W cis-SG) [ RBURKE I o5,
MK IDILL, Zfi i R Gi# R 1 1245 IDILL 9%
Y 2 B0 USRI G B B IR B RS s, TR
2GR S AT VR B BAR OT iR AR R, N
IDILL (% AR5 Pr A 3R 406 1 B K AR, P gy
IDILI LT 5T A8 B 7 A s, R AT G Hr 1



+ 1024 -

#2423} Acta Pharmaceutica Sinica 2017, 52 (7): 1019 —1026

R ZGE IR
3 RE

B e g D 3% 2 A, B S5 AN A4 G Atk R 3 A 2
IDILI AEEEE R, AR s . Zekifk
P45 A0 A8 A R O (T [A] 2 1R A R IDILT %
AR R, I FFRAE  — AR R, B E
a8 Z G0 2 R IR SR RN R R S I 4005, T2
RS ™ E ) IDILL. IDILI f2/N%i8 B 241t e,
I 25 B AR 2 ) B MU AN BR B 38 R4 FH 45 2R,
TERF 5 A543 19 90 Hh B 25 B 25 16 22 Bl R 3R R 2 o
H 11 2 OIS0 A I — D7 T B R T 245 s ot
JFF 450497 (0 e s ANBIL AR, I R PR e o 452 495 T e
ZWE WA ECE Z IR R FE TSRS R ARER
JoRF A543 G 8 g “ =R B Bud, ML S
G 25 B K503 5 AT 3 AN T ELRE T HR 2
S AR AT R A LA R R 55, 6 T At b 2Ry
R VP B EESENME, B RRE T
ZiE IR,

NI IR £ FEE A S A S o 45 4% %% W2 T 5 R
R, TR R KR 5 0 4 A0 WL 2 )5 e IR
xSk R BB R L. EEE R YS
2014 B IRFETAFE R FEIEER, HEaM0EX
20 20 50 AU R ] 8 9 AT T CACG IR IRTE R : 4F
SEFRMEZGYE SR (idiosyncratic DILI, IDILI)
(Wi R AL EE ) | %46 R E T4 254 IDILI )
IR IZWT . TR 2502 Resr 280 s U8 & 20 07
iR AL, RIS 52 25 0T DR R AR S FH 24 55 TR 3R
(52, S 35 2 S TR A A 1 2 02 W B Dl A
M, NI R ST 2016 EflE A (R
BRI RAA IR IR I2 9T 6 FE ) ZAERI T H T [
PERTRE ot 7Y o 24 B A5 1 R PR IR S 2 W, A
ROl 7 PR MR RS, ’e T2
W (AR R 102, ch 2 RRF R B R S 2 7, A
BT UG R 2D AT I F AR 2 . R 2, A
O 25 RN A 255 R G2 T B 2 20
JFF 4549 5 B DR 35 R0 b A ) i 2 B Al 1 R A, o AL
25 S 5B 45 1 PR 5 O S TR A 2R AR I A IR 347
Al FRAE A B 2

JREHTTCIER T 20 9% A0 ¢ IDILL E A LAY,
U1 TNF-a #%. LPS 5%, pd-1 fibRE 4 CTLA4 41t
PRI /N BRABERL ZE ) N R IDILT B9 R WL St 1
ARV AT, (R DR R A A AT M D 5E A B
e R A S 5 JFF 450497 (0 R s, DR B 2 o ] LR S5 R
JEA I, M IEAS BRI IR B8 38 R A 7 o T

A0 0 G e S i DY S AR — B, DR T Il R ) S
e by ek DR 2R UL A ST e R AR TR R RS R R
SRR 405 (1 S B o ELAR 2 B S o T4 05 25 W03 B0 A
FEALAT R A A AN PP AR BT, H B A A AT R 5
AR BT T BOER N, A5 A 5 2 B VP B R S T 24
ks S o L T 4 R T A

References

[1]  Hussaini SH, Farrington EA. Idiosyncratic drug-induced
liver injury: an overview [J]. Exp Opin Drug Safety, 2007, 6:
673-684.

[2] Medina-Caliz I, Robles-Diaz M, Garcia-Munoz B, et al.
Definition and risk factors for chronicity following acute
idiosyncratic drug-induced liver injury [J]. J Hepatol, 2016,
65:532-542.

[3] Fontana RJ. Pathogenesis of idiosyncratic drug-induced liver
injury and clinical perspectives [J].

146: 914-928.

Gastroenterology, 2014,

4] Cho TE, Uetrecht J. How reactive metabolites induce an
immune response that sometimes leads to an idiosyncratic drug
reaction [J]. Chem Res Toxicol, 2017, 30: 295 -314.

[5] DaralL, Liu ZX, Kaplowitz N. Mechanisms of adaptation and
progression in idiosyncratic drug induced liver injury, clinical
implications [J]. Liver Int, 2016, 36: 158 —165.

[6] Thompson RA, Isin EM, Ogese MO, et al. Reactive metabo-
lites: current and emerging risk and hazard assessments [J].
Chem Res Toxicol, 2016, 29: 505 —533.

[7]  Uetrecht J, Naisbitt DJ. Idiosyncratic adverse drug reactions:
current concepts [J]. Pharmacol Rev, 2013, 65: 779 —808.

[8] Chipinda I, Hettick JM, Siegel PD. Haptenation: chemical
reactivity and protein binding [J]. J Allergy (Cairo), 2011,
2011: 839682.

[9] Uetrecht J. Idiosyncratic drug reactions: past, present, and
future [J]. Chem Res Toxicol, 2008, 21: 84 —92.

[10] Satoh H, Martin BM, Schulick AH, et al. Human anti-
endoplasmic reticulum antibodies in sera of patients with
halothane-induced hepatitis are directed against a trifluoroace-
tylated carboxylesterase [J]. Proc Natl Acad Sci U S A, 1989,
86:322-326.

[11] Roth RA, Ganey PE. Animal models of idiosyncratic drug-
induced liver injury — current status [J]. Crit Rev Toxicol,
2011, 41: 723-739.

[12] Aithal GP, Ramsay L, Daly AK, et al. Hepatic adducts,
circulating antibodies, and cytokine polymorphisms in patients
with diclofenac hepatotoxicity [J]. Hepatology, 2004, 39:

1430—1440.



TR T 45 GeBe R % 5y 5 5 2 25 WV AT 0 A AE LA F 7 ik e -+ 1025 *

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

[21]

(22]

(23]

[24]

(25]

Jenkins RE, Meng X, Elliott VL, et al. Characterisation of
flucloxacillin and 5-hydroxymethyl flucloxacillin haptenated
HAS in vitro and in vivo [J].

720-729.

Proteomics Clin Appl, 2009, 3:
Callan HE, Jenkins RE, Maggs JL, et al. Multiple adduction
reactions of nitroso sulfamethoxazole with cysteinyl residues
of peptides and proteins: implications for hapten formation [J].
Chem Res Toxicol, 2009, 22: 937 —948.
Elghaiesh S, Monshi MM, Whitaker P, et al. Characterization
of the antigen specificity of T-cell clones from piperacillin-
hypersensitive patients with cystic fibrosis [J]. J Pharmacol
Exp Ther, 2012, 341: 597-610.

Monshi MM, Faulkner L, Gibson A, et al. Human leukocyte
antigen (HLA)-B*57:01-restricted activation of drug-specific
T cells provides the immunological basis for flucloxacillin-
induced liver injury [J]. Hepatology, 2013, 57: 727 —=739.
Mallal S, Nolan D, Witt C, et al.

presence of HLA-B*5701, HLA-DR7, and HLA-DQ3 and

Association between

hypersensitivity to HIV-1 reverse-transcriptase inhibitor abacavir
[J]. Lancet, 2002, 359: 727-732.

Daly AK, Donaldson PT, Bhatnagar P, et al. HLA-B*5701
genotype is a major determinant of drug-induced liver injury
due to flucloxacillin [J]. Nat Genet, 2009, 41: 816 —819.
Kaniwa N, Saito Y. Pharmacogenomics of severe cutaneous
adverse reactions and drug-induced liver injury [J]. Pharma-
cogenomics, 2013, 14: 595-598.

Hirata K, Takagi H, Yamamoto M, et al. Ticlopidine-induced
hepatotoxicity is associated with specific human leukocyte
antigen genomic subtypes in Japanese patients: a preliminary
Pharmacogenomics J, 2008, 8: 29 —33.

HLA-DQA1"02:01

case-control study [J].
Spraggs CF, Budde LR, Briley LP, et al.
is a major risk factor for lapatinib-induced hepatotoxicity in
women with advanced breast cancer [J]. J Clin Oncol, 2011,
29: 667-673.

Hautekeete ML, Horsmans Y, Waeyenberge CV, et al. HLA
association of amoxicillin-clavulanate-induced hepatitis [J].
Gastroenterology, 1999, 117: 1181 —1186.
Daly AK, Aithal GP, Leathart JB, et al. Genetic susceptibility
to diclofenac-induced hepatotoxicity: contribution of UGT2B7,
CYP2C8, and ABCC2 genotypes [J].

132:272-281.

Gastroenterology, 2007,
Aithal GP, Day CP, Leathart JB, et al. Relationship of poly-
morphism in CYP2C9 to genetic susceptibility to diclofenac-
Pharmacogenetics, 2000, 10: 511 —=518.
CYP2EI

induced hepatitis [J].
Vuilleumier N, Rossier MF, Chiappe A, et al.
genotype and isoniazid-induced hepatotoxicity in patients

treated for latent tuberculosis [J]. Eur J Clin Pharmacol, 2006,

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

62:423-429.

Huang YS, Su WJ, Huang YH, et al. Genetic polymorphisms
of manganese superoxide dismutase, NAD(P)H:quinine oxi-
doreductase, glutathione S-transferase M1 and T1, and the
susceptibility to drug-induced liver injury [J].

2007, 47: 128—134.

J Hepatol,
Watanabe I, Tomita A, Shimizu M, et al. A study to survey
susceptible genetic factors responsible for troglitazone-associated
hepatotoxicity in Japanese patients with type 2 diabetes mellitus
[J]. Clin Pharmacol Ther, 2003, 73: 435 —455.

Matzinger P. Tolerance, danger, and the extended family [J].
Immunology, 1994, 12: 991—1045.

Janeway CA. Presidential Address to The American Association
of Immunologists. The road less traveled by: the role of
innate immunity in the adaptive immune response [J]. J
Immunol, 1998, 161: 4629 -4636.

Pichler WJ.  The p-i concept: pharmacological interaction of
drugs with immune receptors [J].

2008, 1: 96—102.
Kindmark A, Jawaid A, Harbron CG, et al.

World Allergy Organ J,

Genome-wide
pharmacogenetics investigation of a hepatic adverse event without
clinical signs of immunopathology suggests an underlying
immune pathogenesis [J].

186—195.

Pharmacogenomics J, 2008, 8:

Maria VA, Victorino RM. Diagnostic value of specific T cell
reactivity to drugs in 95 cases of drug induced liver injury [J].
Gut, 1997, 41: 534-540.

Metushi IG, Uetrecht J, Phillips E. Mechanism of isoniazid-
induced hepatotoxicity: then and now [J]. Br J Clin Pharmacol,
2016, 81: 1030—1036.

Wuillemin N, Adam J, Fontana S, et al. HLA haplotype
determines hapten or p-i T cell reactivity to flucloxacillin [J].
J Immunol , 2013, 190: 4956 —4964.

Promiscuous T-cell

J Allergy Clin

Yaseen FS, Saide K, Kim SH, et al.
responses to drugs and drug-haptens [J].
Immunol, 2015, 136: 474—6.¢8.

Metushi IG, Hayes MA, Uetrecht J. Treatment of PD-1"" mice
with amodiaquine and anti-CTLA4 leads to liver injury similar
to idiosyncratic liver injury in patients [J].

61:1332—1342.

Hepatology, 2015,
Mak A, Uetrecht J. The role of CD8 T cells in amodiaquine-
induced liver injury in PDI”" mice cotreated with anti-
CTLA-4 [J]. Chem Res Toxicol, 2015, 28: 1567 —1573.
Chakraborty M, Fullerton AM, Semple K, et al. Drug-
induced allergic hepatitis develops in mice when myeloid-
derived suppressor cells are depleted prior to halothane

treatment [J]. Hepatology, 2015, 62: 546 —557.



+ 1026 -

#2423} Acta Pharmaceutica Sinica 2017, 52 (7): 1019 —1026

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

(51]

Tobon GJ, Canas C, Jaller JJ, et al.
Clin Rheumatol, 2007, 26: 578 —

Serious liver disease
induced by infliximab [J].
581.

Yun J, Cai F, Lee FJ, et al. T-cell-mediated drug hypersensi-
tivity: immune mechanisms and their clinical relevance [J].
Asia Pac Allergy, 2016, 6: 77—-89.
Chessman D, Kostenko L, Lethborg T, et al. Human leukocyte
antigen class I-restricted activation of CD8" T cells provides
the immunogenetic basis of a systemic drug hypersensitivity
[J]. Immunity, 2008, 28: 822 —-832.
Wu Y, Sanderson JP, Farrell J, et al.  Activation of T cells by
carbamazepine and carbamazepine metabolites [J].
Clin Immunol, 2006, 118: 233 —241.

Mallal S, Phillips E, Carosi G, et al.

J Allergy

HLA-B 5701 screening
for hypersensitivity to abacavir [J].

358: 568—579.

N Engl J Med, 2008,

Ostrov DA. Drug hypersensitivity caused by alteration of the
MHC-presented self-peptide repertoire [J]. Proc Natl Acad
Sci U S A, 2012, 109: 9959-9964.

Luyendyk JP, Maddox JF, Cosma GN, et al. Ranitidine
treatment during a modest inflammatory response precipitates
idiosyncrasy-like liver injury in rats [J]. J Pharmacol Exp
Ther, 2003, 307: 9—-16.
Roth RA, Ganey PE. Intrinsic versus idiosyncratic drug-
induced hepatotoxicity--two villains or one? [J]. J Pharmacol
Exp Ther, 2010, 332: 692-697.

Deng X, Stachlewitz RF, Liguori MJ, et al. Modest inflam-
mation enhances diclofenac hepatotoxicity in rats: role of
neutrophils and bacterial translocation [J].

Ther, 2007, 319: 1191 —-1199.

J Pharmacol Exp
Buchweitz JP, Ganey PE, Bursian SJ, et al. Underlying
endotoxemia augments toxic responses to chlorpromazine: is
there a relationship to drug idiosyncrasy? [J]. J Pharmacol
Exp Ther, 2002, 300: 460—467.

Shaw PJ, Hopfensperger MJ, Ganey PE, et al. Lipopolysac-
charide and trovafloxacin coexposure in mice causes idiosyn-
crasy-like liver injury dependent on tumor necrosis factor-
alpha [J]. Toxicol Sci, 2007, 100: 259 —266.
Dugan CM, Macdonald AE, Roth RA, et al. A mouse model
of severe halothane hepatitis based on human risk factors [J].
J Pharmacol Exp Ther, 2010, 333: 364 -372.
Shaw PJ, Fullerton AM, Scott MA, et al. The role of the
hemostatic system in murine liver injury induced by coexposure
to lipopolysaccharide and trovafloxacin, a drug with idiosyn-

cratic liability [J]. Toxicol Appl Pharmacol, 2009, 236: 293 —

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

300.
Cheng L, You Q, Yin H, et al. Effect of polyl:C cotreatment
on halothane-induced liver injury in mice [J].

2009, 49: 215-226.

Hepatology,
Wang JB, Ma Z, Niu M, et al. Evidence chain-based causality
identification in herb-induced liver injury: exemplification of a
well-known liver-restorative herb Polygonum multiflorum [J].
Front Med, 2015, 9: 457-467.

Wang JB, Chunyu LI, Zhu Y, et al. Integrated evidence
chain-based identification of Chinese herbal medicine-induced
hepatotoxicity and rational usage: exemplification by Poly-
gonum multiflorum (He shou wu) [J]. Chin Sci Bull (B}%i#
i), 2016, 61: 971-980.

Zhu Y, Niu M, Chen J, et al. Comparison between Chinese
herbal medicine and Western medicine-induced liver injury of
1985 patients [J].

1482.

J Gastroenterol Hepatol, 2016, 31: 1476 —
Zhu Y, Liu SH, Wang JB, et al. Clinical analysis of drug-
induced liver injury caused by Polygonum multiflorum and its
preparations [J]. Chin J Integr Tradit Chin West Med (' [&
R R A 2 ), 2015, 35: 14421447,

Li CY, Li XF, Tu C, et al. The idiosyncratic hepatotoxicity of
Polygonum multiflorum based on endotoxin model [J]. Acta
Pharm Sin (% %% 2%4}), 2015, 50: 28—33.

Meng YK, Li CY, Li RY, et al. Mechanism of Polygonum
multiflorum-induced liver injury: cis-stilbene glucoside induces
immunological idiosyncratic hepatotoxicity by suppressing
PPAR-y in a lipopolysaccharide model [J]. Acta Pharmacol
Sin, 2017. DOI: 10.1038/aps.2017.32.

Li CY, Niu M, Bai ZF, et al. Screening for main components
associated with the idiosyncratic hepatotoxicity of a tonic
herb, Polygonum multiflorum [J]. Front Med, 2017. DOL:
10.1007/s11684-017-0508-9.

He LZ, Yin P, Meng YK, et al. Immunological synergistic
mechanisms of trans-/cis-stilbene glycosides in Heshouwu-
related idiosyncratic liver injury [J]. Sci Bull, 2017. DOI:
10.1016/j.scib.2017.04.020.

Goda K, Takahashi T, Kobayashi A, et al. Usefulness of
in vitro combination assays of mitochondrial dysfunction and
apoptosis for the estimation of potential risk of idiosyncratic
drug induced liver injury [J]. J Toxicol Sci, 2016, 41: 605 —
615.

He TT, Gong M, BaiYF, et al. Clinical analysis of two
diagnosis methods for herb-induced liver injury [J]. China J

Chin Mater Med (H1E H1257% %), 2016, 41: 3096-3099.



