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W E A RS aeie e F Pa2Cl9(CYP2C19) A K % Ak 54 4 AT E (ATDIH) 5 Bideg £ £, ik kA
=) B AR S BRI AT T vk, R R R Bk OB -FR AV R B K JE % 51 (PCR-RFLP) 7 % %+ ATDIH J% %) 48 106 ) 5 4L 45 4574 97
FATBE 69 57 PR 103 4] 69 CYP2C19%2 2 CYP2C19%*3 4 £ 34T R B A A A7 A % A 5 ATDIH ¢4 bk, 4R . Jmfla
5 2F BB 20 CYP2C19%2 F» CYP2C19*3 AL Bl R B m & £ - R4+t 5 & X (P>0.05), #H3E CYP2C19%2 F2 CYP2C19*3 M IL W & &l 49
R IR o AR P AR A R . Logistic W1 )3 947 & R, 12 ARG A B b U A1 F 69 /I T AR s A 69 2.657
1&(95%CI=1.089~6.482), 5t : R AFECYP2C19%2 #2 CYP2C19*3 A ) % &AM T4k 5 ATDIH 69 % £ H % , AR H R & &4
PR EFEHRATHE.
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Relationship between Genetic Polymorphism of CYP2C19 and Anti-tuberculosis Drug-induced Hepatotoxicity
ZHANG Xiao-ging', HAO Xiao-hui*, ZHANG Li-bin', LI Yu-ping', SHU Ping', CUI Zhen-ling’[1. Dept. of Phar-
macy, Shanghai Pulmonary Hospital, Tongji University, Shanghai 200433, China; 2. Dept. of Tuberculosis,
Shanghai Pulmonary Hospital, Tongji University, Shanghai 200433, China; 3. Shanghai Tuberculosis (Lung)
Key Laboratory of Shanghai Pulmonary Hospital, Tongji University, Shanghai 200433, China]

ABSTRACT OBIJECTIVE: To investigate the relationship between the genetic polymorphisms of CYP2C19 and susceptibility of
anti-tuberculosis drug-induced hepatotoxicity (ATDIH) in the tuberculosis patients. METHODS: With retrospective case-control
study, genetic polymorphisms of CYP2C19 were analyzed using PCR-RFLP in 106 cases of ATDIH group and 103 case without AT-
DIH of control group. The relationship of genetic polymorphisms with ATDIH was analyzed. RESULTS: There was no statistical sig-
nificance in frequency of CYP2C19*2 or CYP2C19*3 genotype between ATDIH group and control group (P>>0.05). The genotypes
that CYP2C19*2 combined with CYP2C19*3 were divided into three types according to metabolism rate of their double gene pheno-
type: rapid type, intermediate type and slow type. Logistic regression analysis demonstrated that ATDIH risk with slow metabolizer
was 2.657 times of rapid metabolizer (95% CI=1.089-6.482). CONCLUSIONS: CYP2C19*2 and CYP2C19*3 genotypes might
have association with the risk of ATDIH. The incidence of ATDIH in slow metabolizer is higher than that in rapid metabolizer .
KEYWORDS Anti-tuberculosis drugs; CYP2C19*2;CYP2C19*3;Drug-induced hepatotoxicity ; Genetic polymorphism
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L5 ATDIH AFAEAH AN

Y4 2K Puso (CYP) S AR ZL G 25 Y, 2 540K
ZHOG KRG AW Ak . FsE /M, R TP Re R E 5%
CYP2C19., CYP2B6 fy 3 ik , fig 3 il CYP3A4, CYP2CS8,
CYP2C9 ik, e S8 A Shn#®, CYP2C19f¢1E
EAZAPEL S, Hid CYP2C19%2 I CYP2C19%3 MiZ KA 1y
TGRSR X AN S 3 R AT 58T, T 52 0 2540 1
AR, ASCE R CYP2C19 JEFE 4 | 43 Hr HIE [ 2 451k
5 ATDIH ) BM: AR S, #8635 ATDIH (38 A4 24 3L, Rk
DTN KN A R AR
1 #/REFE
1.1 —fR&ER

e TR B 20104E 1 H —20134F 1 H ATDIH %% 4] 106 {4 K
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a2, Lh 103 45 FH 24 )5 T 40 2 5 D Xof B, 6 7 [l st v
B HEREGY . T A BE S D EDOR A, A BS54
FHERE . A BE AR ARG I RS0 112 W
BRUE, LR IT R LT 25 (2HRZE/AHR ) 5 4637 FF IR A
B T Re A H , HEBRAT Ao vl R 5 R 9 3 A 8 2%, i SR
R G Bl [ iR e WEI R EETE IR RS L0 D) R
AN T BT R LA 245 ) 55 , TR 7 3k R v e % U0 W00 T 2 e AR
ko FRIZH ATDIH (2Rt - (1) e i BHEm P a2y
YR s (2) 255 T D) aete 75 T AR A L % B Il (ALT)
Bl E T BRI (ALP) LT 2 (BIL) BAMii sk 20 -, i Hp
— AR IR R 245
1.2 REFHE
1.2.1 DNA#RHC, B EIRGEAZ0 A AP EPTEEIN 1 ml, #5 ]
A3 R 2] DNA $e BRI £ [ AR TR ORI ) A3 PR I T EH
RFHRIGE R 4] DNA, — 20 CAREARTE , & H .
1.2.2 BRI REsHG 1Y, R AR A B 20 v - PR
il P B Bt K £ 5 P (Polymerase chain reaction-restriction
fragment length polymorphism, PCR-RFLP) /7317 CYP2C19
FEB Ay AL P B CYP2C19*2 &5 1 B B 1Y 51 W) I 40 ok
5 -AAT TAC AAC CAG AGC TIG GC-3'; 5" -TAT CAC TTT
CCA TAA AAG CAA G-3', ¥ 1 CYP2C19%3 ZE v FE K 4 5]
YR 5 N . 5" -TAT TAT TAT CTG TTA ACT AAT ATG A-3';
5" -ACT TCA GGG CTT CAA TA-3' , PSR FE N 1 2
A 94 CHUAEYE 5 min; 94 CAFYE20 5,53 “CiR K 105,72 <C
FEAH 10 s, 3 35 MEFR ; £ )5 72 CHEAH 5 min, CYP2C19*2 (4
G S Y155 169 bp 19 R B, H Sma T [if48 25 CIH{L 3 h
Fi§ 15, 4 Bl B0 45 S 0 2 56 T CYP2C19*2 4§ v 56 B i
CYP2C19 BE[H #I . CYP2C19%*3 [y 45 {37 K& K 7 1915 51 329 bp
B A B, I BamH T 22 30 Cii4L 3 hlEUIR , P B 45 5 vl
F5E ST CYP2C19*3 S5 SE A ) CYP2C19 L . W& 454G
) 45 7 e DR O 5 35 S ) ) A B CYP2C 19 R L, 43331
FH 3% S5 B WEE B F UK 43 85 ZE B BG4 T R 48 g, I
SRR,
1.3 SitZEaH

N FH SPSS 16.0 BRAFIEA by 4G5 ST 1) AFHE 70 S5 51
2 55 %t B2 117 22 5 5 R AR 500 Logistic [BIJAASERY AT HALIH]
K BNHHT, T4 3 B 4 AU (4 £ #4 EE (Odds ratio, OR) B¢ H:
95% 5[] (95% Confidence interval,CI) , 4347 CYP2C19
K 2850 S A% 8 38 B AR IR AR R e . T A i i
T UG 36, K36 K M0 =0.05., P<<0.05 N2 A G5
B, P<001AEFAEFBEZNL.
2 #HR
2.1 —fg&ER

9 (20 5 ) B2 ER e B M A AT B R 20 (BMID) &5
ZRIG2FE S, FHZIHT ALT R & E IR A 55 R 1 (AST)
K IRLT 2 (TBIL) (ALP ¥ 7E IE Y Y . FI25T0 )5 P4l
f8# ALT AST.TBIL. ALP. 14511 (ALB) . 2 85 11 (TP) b4
LR TG L, PR T 0.05, WidH B 2 E S50t
WKL,
22 BERBERHE(SEXEH"FE)
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®1 MARERANESHLE(xLs)
Tab 1 Comparison of parameters between 2 groups before
and after treatment(x+s)

BYE| ! X A ZH P
PRI /20, 11 71/35 73/30 0.543
AR, % 46.43+17.49 45.67+17.82  0.771
FA 21T
ALB,g/L 3021 +6.332 29.99+6.509
TP,g/L 64.10+8.515 63.73 + 8.849
TBIL, wmol/L 10.37 £4.212 10.45 +4.374
ALT,IU/L 31.16+13.92 29.94+12.04
AST,IU/L 24.20 +9.360 23.5449.59
ALP,IU/L 78.83 +26.82 75.50 +26.33
EES A
ALB,g/L 29.82+6.619 30.61 +5.798
TP,g/L 63.20+10.20 64.30+8.211
TBIL, pmol/L 13.14+9.876 10.69 +4.927
ALT,IU/L 205.80+230.10  32.91+13.70
AST,IU/L 166.60 +166.80  28.02+9.58
ALP,IU/L 246.00+120.40  94.31+20.36

2.2.1 CYP2C19*2 4y %, £ PCR Y M5, F= ¥ FE 4 169
bpo &AL R 681G T, Sma T B A Bebl Ay 129 bp #1149
bp W 4% F BE ; 2428057 JE K 68 1A I, B S5 T4 25, F BEA B
YIHF o DR 3 DR300 0 W 40 R - GG 2 R 8 (120,49 bp P45
BY),GA KT (169,120.,49 bp =45 Bt) , AA KL (169 bp
— %R B,
2.2.2 CYP2C19*3 43 %1, £ PCR Y34 )5 , = ¥y K JF hy 233
bp. &7 HH 636G B, BamH T i H Bt Jy 137 bp Fl
96 bp Wi &< B s 2445 BL 5l 636 A I, BEVIAL AN 25, B
BEITE . P AW AT - GG 2L A (137,96 bp 4%
Bt),GA KPR (233.137.96 bp =45 B ) , AA KEPRI B (233 bp
— 5B,
2.3 CYP2C19EFEE 5% 5 ATDIH 5 BRI X &

A B A I CYP2C19 JE IR, Sk i) 2] LT JE ] 43 78
CYP2C19*2 4 GG .GA . AA =Rl K B, CYP2C19*3 4 GG .
GA AA = FhBERTY 5 i 2 5 % R 4l 2 (] CYP2C19 45 56 A
T AT AR 2R 25 5 WL 3R 20 #2005 91 21 55 % B4 CYP2C19%2
GG B A= FE N T3 51 5 41.5% M1 51.5% , GA 782 4 T- KL A
A3 T 49.1%F1 41.7 % , AA AR Ll FEEE R 53500 15 9.4 % Fl
6.8% , PR Z 0] HL4 22 7 LB T T2F 7 L (P>0.05) ;{H GA 2848
Aoy FHERI AT AA AR 4l A1 FE R AL 2 A= 2001 48 7 OR
B0 5, 4 50 R 1.457 (95% C1=0.825~2.571) . 1.721(95%
CI=0.605~4.894) , 7320 5%} B 2H v CYP2C19*3 GG #F
M BEDR A3 530 5 774 % F1 85.4% , GA RAS L4 T-HL R T 43-51]
h7 19.8% 1 12.6% , AA 58 48 4li & T 3L R AL 4 50 5 2.8% F1
1.9% , W2 2 7] He 35 22 e 2 5 X (P>0.05) s /H GA 7%
A TR BTN AA 75 4l A1 FE R R Je A= 25 BT 48 % OR
B 75, 4 9k 1.734 (959% C1=0.815~3.686) . 1.610 (95%
CI=0.262~9.878),
24 CYP2C19 WL mEFEE 5 ATDIH S BEMEMN X R(SE XL
BFE)

X} CYP2C19%2 FI CYP2C19%3 W A~ 35 B o7 i 347 35k [ 784
ST BRI 6 B s BE R T, 43 il 681GG-636GG (44
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+R2 209 6]454%5% BE CYP2C19*2 F1 CYP2C19*3 & E & 5 ATDIH i % &

Tab 2 Relationship between CYP2C19*2, CYP2C19*3 genotypes and ATDIH of 209 tuberculosis patients
e R HRZH . .

R B MR B BRE. OR(95%CD) X P
CYP2C19%*2 106 103

GG 44 41.5 53 515 1.00(ref)

GA 52 49.1 43 41.7 1.457(0.825~2.571) 1.683 0.195

AA 10 9.4 7 6.8 1.721(0.605~4.894) 1.036 0.309

G 140 66.0 149 72.3 1.00(ref)

A 72 34.0 57 27.7 1.344(0.886~2.040) 1.934 0.164
CYP2C19*3 106 103

GG 82 77.4 88 85.4 1.00(ref)

GA 21 19.8 13 12.6 1.734(0.815~3.686) 2.044 0.153

AA 3 2.8 2 1.9 1.610(0.262~9.878) 0.265 0.607

G 185 87.3 189 91.7 1.00(ref)

A 27 12.7 17 8.3 1.623(0.856~3.077) 2.199 0.138

B2k TESEAE ) L 681GG-636GA (*2 44 WP *3 45T ) .
681GA-636GG(*2 24 AT, *3 4i B4 ) .681AA-636GG (*24f
AR 3 i I ) (681GA-636GA (2 25T, *3 44T .
681GG-636AA (*2 4 A I A *3 Al A4 ) o W4 5 HE 4L
Z 8] CYP2C19 [ 6 Flt S A7 5 Fi: PRI 78 45 56 PR 784 4 A7 41 23 i, =%
3o W[ CYP2C19 5 SLE BRI A A2 L4 , 22 R e i3

& X (P>0.05), {H 681GA-636GG . 681GG-636GA . 681AA-
636GG . 681GA-636GA . 681GG-636AA 25 5L [F 78 % A= 24 4tk
JiF 51 2 OR 8 i 75 , 43 91 9 1.726 (95% CI=0.902~3.303) .
2.098 (95% CI=0.835~5.272) . 2.198 (95% CI=0.743~
6.503) . 4.615 (95% CI=0.865~24.634) . 2.308 (95% CI=
0.361~14.766) .

F3 20961 41%% £E CYP2C19*2 F1 CYP2C19*3 AL S EFE A 5 ATDIH X R
Tab 3 Relationship between CYP2C19%*2, CYP2C19*3 genotypes and ATDIH of 209 tuberculosis patients

- I XL )
B R ERE GE FURE % GE HRE % OR(95%CI) X P
681GG-636GG 26 24.5 40 38.8 1.00(ref)
681GA-636GG 46 43 .4 41 39.8 1.726(0.902~3.303) 2.719 0.099
681GG-636GA 15 14.2 11 10.7 2.098(0.835~5.272) 2.484 0.115
681AA-636GG 10 94 7 6.8 2.198(0.743~6.503) 2.024 0.155
681GA-636GA 6 5.7 2 1.9 4.615(0.865~24.634) 3.204 0.073
681GG-636AA 3 4.7 2 1.9 2.308(0.361~14.766) 0.780 0.377

2.5 CYP2C19ARIRIGE S ATDIH 5 B ER X R

22 LY, CYP2C19 43 P AL 3 A (681GG-636GG .
681GG-636GA . 681GA-636GG) Fl & 1t iff i (681 AA-636GG .
681GA-636GA ,681GG-636AA) , I Al 4324 Jr i H A [ N 55y
Z I, GEil2E A R G SR N T 5 ATDIH B R, 4551 R
AP T e 35 DR U5 1) 201 45 0] B2 AT R 00 25 R TGS T2
X(P>0.05) . #F—LHRHEAS [ 507 JE H D REHR , CYP2C19

A3 NP (681GG-636GG) | H 1] £t i %1 (681GG-636GA |
681GA-636GG) Fl1& 14151 %! (681AA-636GG ., 681 GA-636GA .
681GG-636AA)", H IR H 72555 (91 20 5 ot B AL R (14 22
SEGFE X (P>0.05) , MR A8 R B4 S
Xof BEZH PSR 36 1) 25 5 A G4 L (P<<0.05) , 18 AR il i 3
HR B0 T 1 A R R A 119 2,657 £ (95 % CT=1.089~
6.482), G5 LK 4.

F4 20904545 EH CYP2CI9 AR BHEL 5 ATDIH K% &
Tab 4 Relationship between different metabolic types of CYP2C19 genes and ATDIH of 209 tuberculosis patients

CYP2C19 R EAE Xof 2] Z
SR B R % B MR % OR(95%CI) x P
A AW il 87 82.1 92 89.3 1.00(ref)
2R 19 17.9 11 10.7 1.872(0.822~4.058) 2.187 0.139
ok AW R 26 24.5 40 38.8 1.00(ref)
LRl IR Aw i 61 57.5 52 50.5 1.805(0.974~3.345) 3.518 0.061
P AR 19 17.9 11 10.7 2.657(1.089~6.482) 4.614 0.032*

LGP L4 P<<0.05

vs. rapid metabolization type group: *P<<0.05
3 g

ATDIH™EZE G 1R T 5 0 B WL AS RSO, L 45 4%
FRIRIT AN Dy i 52 P BRI 2 R 22— anfe] IR 5 4%
G BERIAE T, SEBUSARAL T2, R S50 TR 705 e DR 10 O B

[P, I RS2 e R B, AN TR I 45 20 R 8 TARMEDLZ 6
I7 5 15 B ATDIH AR MR 22 5. A Fr 2y Ol R 2
A1k ATDIH 9 AH &k, 3555 ATDIH (9 15 74 22 3601, R h
UEAFE RIS ARy 1)
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CYP2C19 5 ILAY 2504 C IR I (0 3 P BB K L 52
W Tz —, AR EL A INET . WL E Rl
CYP2C19 i HAT LA 27454, 1 HLEAG B S 9 A i At
S, NI FEW 1 ABE CYP2C19 & M4 e o 18
SR DRI g 2 A B Tl T T 4 Qg
DB Ehs e S R N [ =g (SR AT N S

ATDTH #E I RAR H W, B 55 /R 72 5 51 &k 25 vk S 4 3
P2 S 2 IS FERT 5 7 i T HU S 2T
AR DR AS BT ke 2 B — i R B A 2 RN R
I o H P — R BT EE A% 25 RG-SRk kR 19 e 2 LA
—E W EIE A, B A PR . Fiaszsd
o, e g R TR B R AR T8 AR Y AR 2 g e O
CYP2C19 3R 5. CYP2C19 f i AN S e H 2 8 h
XK, I Z AN FEASGFE W, VT 22 20 n] 5 S sl e A
SR O 2 R R R AR E R JE AR BT
SRR B CYP2C 19 BEE MEAEAE 2 5, A B AT 22 1] i
T VEFR 22 5 i AL SRk . BRAERIFSE R0, R T A8 2 5%
F: CYP2C19, S 0] S8 A Ak . KREWFREY,
CYP2C19 fil§ 3 [F 2 514 5 Z Pl s K 25 A A5G . Kim
SH 2 IFSE % B, CYP2C19 Fll CYP2C9 i Al B A £ 251k 55
PLas 2y R M BE 2 MG . FATTHEN CYP2C19 Y
HH Z A5 BB ATDIH A AHEM: . H RTHFGE CYP2CL9 fiff
FEH 22505 ATDIH AR 75 A L it iE R D, Tang SW
LU o 9 49 %o BRF SR & BR, CYP3A4 ., CYP2C9 Fl CYP2C19
il 44 5 A3 DR 22 25 v 5, 5 ATDIH Y & 2 A A e . Kim
SH 45 M%) 3 [ A (9 BF 55 i 1 48 78, CYP2C9. CYP2C19.,
CYP2D6 25l 11 KL [N £ 254 5 ATDIH 1Y & 4 22 5 LG8 247
S, kT BERREA R 22 5 ATDIH (94 3R A 6] Hod 2% 5
NP2 R ER R FEAPESS

FATTHE AR B R I BEA S UEA PRI ST , T3 () ATDIH H
60% Lk 1) HR A v R T A 3 (ALT B 1R FBRAY 5 4%
PLE) AR A e i E R = A — e A R
ATDIH R HI2H CYP2C19%2 F1 CYP2C19%3 = 261A GG H: R 43 A
BTRAL TS B, 3eak GA SRR A0 A AT 14 B2 IR 35
K AA SEDR 43 A0 B3 0 B, (H e 24 SR SR 7R g 491 2 45 %)
R - SE R A0 R 22 7 BB 1124 8 L (P>0.05) . it — 4%
CYP2C19*2 F1 CYP2C19%3 YA T RUIE R s 65 40T, 43 Bk
AR | e AR R R P AR T =2 R IR B e
HE 18 A 2 5 B 5 0 AT RE P R A R Y
2.657 1% (95% C1=1.089~6.482) .+ I H wif & Py & F i — 4>
03 Fp PR RS A IS T, B 2 TR A K B 19112
5%} R B FE R AU R 22 SR G2 o X5 Tang SW 2
o e E b AR T B 45 AN 58 42—, T RE S T 7 bk
AN A E R AN ] A RS R 50 2 TR MG T ik o
UIRTEINZEE=S I E S e

AT 45 R R, P EDOR A CYP2C19 fif*2 #1%3
PIANL A LR 22 2505 ATDIH 5 8% n] AT 6 , il K6 A
F R CYP2C19%2 3 [ FE R AL | Xl R IEF TP 45 4% 3677 I s
/> ATDIH A —E 48 55 Lo SRl T ATDIH 2 2N £
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BEDRAR SRR , 23 Hrist BeAT 58 2 HERR AL 25 IR R A2 , PR
I i B B R B REA R 22 R R AT R TS PR R Sk e — 25
HESE CYP2C19 i3 H 275 5 ATDIH 6 &
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