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Association of Antituberculosis Drug-induced Hepatotoxicity with CYP2E1 and GSTM1 Gene Polymorphisms
ZHONG Honglan', LI Xiang', MENG Fanrong’, LI Wei', HUANG Huaying' (¥-Dept.. of Pharmacy, Guangzhou
Chest Hospital, Guangzhou 510095, China; 2. Institute of Lung Disease, Guangzhou”Chest Hospital, Guang-
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ABSTRACT OBJECTIVE: To analyze the association.of“antituberculosis drug-induced hepatotoxicity (ADIH) with gene polymor-
phisms of cyptochrome Pu; (CYP) 2£1 ands glutathione-S-transferase (GST) M1, and to discuss susceptibility factor. METHODS: 91
southern and Han inpatients withstaberculosis were selected from our hospital during Oct. 2011-Jun. 2015. According to the occurrence
of ADIH, those patients\were dividéd ‘into ADIH group (34 cases) and non-ADIH group (57 cases). Peripheral venous blood of pa-
tients were collected, PCRYand multiple PCR were used to detect CYP2E1 and GSTM1 gene polymorphisms. The susceptibility factors
of ADIH ‘was investigated by Logistic regression analysis. RESULTS: CYP2E1 genotype of all patients were c2/c2 genotype (100% ),
and GSTM1 genotype distribution met Hardy-Weinberg balance (P>0.05). There were 9 patients (26.5% ) with GSTM1 (+/— ) geno-
type and 25 patients (73.5% ) with GSTM1(—/—) genotype in ADIH group, with statistical significance (P<<0.05). There were 17
patients (29.8% ) with GSTM1(+/— )genotype and 40 patients (70.2% ) with GSTM1(—/—) genotype in non-ADIH group, with sta-
tistical significance (P<<0.05). There was no statistical significance in the distribution of GSTM1(+/— )and(—/— )genotype between 2
groups (P>>0.05). Logistic regression analysis showed that there was no correlation of gender, age, BMI and GSTM1 genotype with
ADIH (P>0.05). CONCLUSIONS: Gender, age, BMI and GSTM1 genotype may be not correlated with ADIH; The relationship of
GSTM1 genotype with ADIH can not be judged because only one kind of CYP2E1 genotype has been detected.
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1 & (Antitubercular drug-induced hepatic-injury, ADIH)
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] g O DU i 45 4% HR 3 B CYP2E1 F GSTM R RE 4 43
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1.1 {uE8

C1000™ Thermal Cycler 3 4 fiH 5% X 52 1 (PCR) ¥
H4{Y . Gel Doc™ XR+ ImagineSystem 5 Ji¢ A% ( &
Bio-Rad /A 7] ) ; DL-600C 7 DNA 7K - H, 3k A% (b 5% 4
BB W) R AT BR N F] ) ; Centrifuge 5417C B850 HL
(7% [ Eppendorf 23 ] ) ; DRP-9802 % By, $ {8 Yt 35 72 46
(RS SR A BR A A s MilliQ Biacel™ A10™ 7Y
ali7k A (3£ [E MilliPORE A ] ) o
1.2 #mE5iR#F

i 2 [H 40 DNA $2EHGA5R &[4 : DV811A {1 7%
IR (RNase) A1 57 A V59 B U C L5 7 2%
PR R A VBRI B R IISE MR A IR 21 {E AE] . DNA
WA (it 2 10 x PCR Buffer. dNTP Mixture #1 TaKaRa
Ex Taq 241, 41t 5 : RRO0O1A)  Afa T BRI Py VI [ i &
Afa T 10x 2% v FN 0.1% 2R 1ML 3% F 8 A (BSA) , it 5 -
1080S].100 bp DNA 447 (DNA Ladder, #t 5 : 3422B) #
W H A TR CRi% ) A7 FRZA Al 5 SanPrep #1: 3 PCR 7~
YA AR S TR TR B AR AL S
SK8142]; Bl by (s JL A PR ], 51 111935) 5
Gold View R YR8 [ B B A U1 AR H A A,
5 . DH392-5),
2 HiEk
2.1 WRITK

PEFEFR B 201 LAERL0 A —2015 4 6 A #1128 H il 45
¥ A3E 3 AR B AR 8 R DU HAE TR E R () 4R
JUVE RS AR VLPY AR ARG B R . SE
RS S5 120 7 2 Wikn e, ADIH 212 Bl e 2)
Y R B2 Wi bR o™ K R4 56 R PR 75 (RUCAM) o
HEBR He 2B O T3y WP S v | A ILAE 5 P e S ke
JH A5 43 5 05 5, BUAsAZ IR T H N 2R e 2 I (ALT)
KA IR 2 W (AST) s IHLT R T8 & il 482 5k
IR . AP LN ANTZEAZ B 91 1, M AT
27 I8 ADIH 434 ADIH 41 F17G ADIH 41, 4351 4
34T 5T il o AT L8 B B IR A AR P2 by S HIb i, Ir
SEE AN W IR E s R .
2.2 ERERBKNS S5
2.2.1 DNAPFEHC  FIBCE S F bk i 250 uL, #%
DNA #2 B0 & 56 B 484 , 48 UE & DNAL Jridin
T AR I 250 pL BIEEE A A 500 pL, A
RNase Al 1 uL,#%% 15 s, 7Ki& 5 min; L AVEF B 4 000
uL, iIA 4 CHFHI C 1 mL, PLELOAAE 16 em 3 12 000
t/min .0 2 min (N [A]) ;355 FE2AYUH, FIIA 4 CH
FC 1 mL, FAMRATG , B0 s B KA B EMEEE T
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TEUEAR N, B0 5 6 BBV O A S 2% i i 400 L, TR
A1 f FLE R N S AR 4l Ak A R, B0 1 min,
FEUEV; AR PRI AR LR BB R AR Al A
BT — 1.5 mL .08, Fai b rh deab fim A pei
28 0P 50~200 pL, & T FFE 1 min, &0, PERCE
T —20 CRUGRAE, & o BT vl B 7.
222 YYE5|Y) CYP2EL .GSTM1 JERY M54y
M SR AR YRR A BR A A . CYP2EL 5149535
J 5" -CCA- GTCGAGTCTACATTGTCA-3'( FiiE514) .
5 -TTCATTCTGTCTTCTAACTGG-3' ( F it 31 ¥ )
GSTM1 51 ¥y %3 %] &5 5’ -CTGCCCTACTTGATTGAT-
GGG-3' ( F¥#51%) .5' -CTGGATTGTAGCAGATCAT-
GC-3' (NEsI9) s NWZ 51945 R 5" -GGTTGGC-
CAATCTACTCCCAGG-3'( Fii#5141) 5" -GCTCACT-
CAGTGTGGCAAAG-3' (FiE514) .
223 CYP2EL FEHNY 3 K WgY] R PCR LY 1
CYP2E1 JE£[H . PCR JZ i SR TR 50 pL, 045 5 U/uL
TaKaRaEx Taq 0.5 pL ., 10xPCR Buffer 5 pL .dNTP Mix-
ture 4 nL .DNA R 1 pL . BHES 19 5 FiiEs 19145 2 ul .
K ZRIIK 35.5 uLo W 4% : 95 C Tl 25445 ‘min;
94 CAEYE 455,62 CiR k 45 s, 72 GLER 45's, 5 2F 35
W )5 72 CHEA 5 min, PCR P= 4564 nL 25 1% B

IR ERE IS FEL UK i, BRI G A S H ER 25 5 . il Y] J
AR Z AeAfa | 1 ub<TOXZ2 M 2 pL . 0.1%BSA 2 uL .
DNAA g, MAGZEAKAME F 20 uL, BEYI4&F:37 CF
W T h, B P 48 1 % 3 IR I L Tk 2
2.24 GSTM1 R HE  RHZEPCRIEY Y GSTM1
JLH 5 Beta N2, PCRIN BTN 50 pL, 43355 U/uL
TaKaRa Ex Taq 0.5 pL . 10xPCR Buffer 5 pL. .dNTP Mix-
ture 4 pL DNA AR 1 uL . B375 1490 5 U5 1445 2 uL
KA 787K 35.5 pLo S Z5 4R : 95 C AL 5 min;
94 CAEME45 5,62 CiB k45 s, 72 °CHEA 45 s, [ F 35
WG 72 CHEM 5 min, PCR 4B 4 pL 25 1% Bit
NEVHEEIE VKIS , B T ERER R AR 25 5
23 FitEFHIE

K H SPSS 13.0 3k A% B d b A rgi it b e
BT + s Fom  THETTRHIEE B bR . SRR
KT CYP2EL .GSTM1 SE RS Aii 2 54 £ Hardy-Wei-
berg V- ; R FH o556 HUASAN ] BB S A (AR B4 2Rl Y
225 , R H Logistic A1 434T ADIH i 28R 2 .
3 H#HR
3.1 BE—MER
ADIH 41 /835 34 f51] , Horp B3 v 29 491 2o 5 f31), 47

16~83 %, EI4EHS (46.7 + 18.1) % AR5 5 (19.1 +
2.1)kg/m’; JC ADIH 20 &8 3% 57 9], Forf 55 14 43 91 £ 1
1441 4R 15~89 % P 344EHS (49.7 £ 19.9) %, (4 i
BRC(17.4+2.8)kg/m’, PHYLEEMER] AR A5 R 45
B 22 s L (P>0.05) , HAA AT k.
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$242.2.37 R S T IR 1S PCR Y34 7 M) B 1)
B EE Sl 360,50 bp. HeA i CYP2ET JEA Y 1 Fr,
BI CYP2EL c2/c2 (3R AF ), CYP2E1 SER Y 1
VI B vk a5 SR L 1

1 2 3 4 5 6 7 8 9 10 11 12

1~119kiE R CYP2E1 c2/c2 FEF A ; 12 JkiE > DNA Marker
lane 1-11 were CYP2E1 c2/c2 genotype; lane 12 was DNA Marker
1 CYP2EVER ¥ EEYIEHRIXER
Fig 1 Electrophoresis results of CYP2E1 gene amplifi-
cation and enzyme restriction
2.2 47 WUF ST 9813 2 8 PCR 1Y 1)
I FL VKO BERY K Bl 536,273 bp., LA HY GSTMI 3t
RIS 2 B, 4353 Ry GSTML (—/— ) (B2 Y, 536 bp) il
GSTM1(+/—) (IEBR 2,536,273 bp) . GSTM1 KL %E
JReHL Dk L DL 2,

2.4 9PKIE Ny GSTM1 (+/—) JEFH Y 33.6.7 8 UKIH g GSTML(—/— ) Ak
PRIZY 5 15 YKIE g4 18 2 PR AR 5 10 DKGE S B4 B 5 11 9K S DNA
Marker

lane 2,4,9 were GSTM1 (+/— ) genotype; lane 3,6,7,8 were GSTM1
(—/— )genotype; lane 1, 5 were fail cases; lane 10 was the negative
control; lane 11 was DNA marker

B2 GSTM1 EE SR EIKE
Fig2 Gel electrophoresis pattern of GSTM1 gene

3.3 EEEASH

3.3.1 CYP2E1 KRB pAn WAL CYP2EL KL R Y
¥R c2/c2#1(100% )

3.3.2 GSTM1 3L HI43 A4 ADIH 4 GSTM1 (+/— ) %
R ER S 9B (7 26.5% ), (—/— ) JERI BB E A 25 4]
(5 735% ), Z5 A% %8 L (P<0.05);273bp 5
536 bp 4% B Ik B4 %2 433l 2 0.13 F10.87., JC ADIH 41
GSTM1 (+/— ) FE R EAT 1741 (5 29.8% ), (—/—)
FER R EA 400 (5 70.2%) , ZRA G E L (P<
0.05) ; 273 bp 5 536 bp 4% BL L K45 % 4 5l o~ 0.15 il
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0.85. Wi H# GSTM1 K:[R 153 A1 44545 Hardy-Wein-
berg 15 (5" 4354 0.79 ,1.75, P>0.05) , #E/RFEASK H
T A, A B F AR s B GSTML (+/— ) Fil
(—/— ) FE K BIFE P 8 TP B 4041 25 R e Ge it 38 XL
(P>0.05),
34 ADIHBRBEEZE

Logisitic [ 43 Hr 25 R SR, 85 PR AR A
JoT 5 46 $OFN GSTM1 K Y 55 ADIH ¥ AH ¢ M (P>
0.05), &ME 5 ADIH AR ZE 1,

*1 BEZE5ADIHMHEXME

Tab 1 The association of different factors with ADIH

[5E Tt 95% F {5 IX 1] P
P51 0.602 0.081,4.453 >0.05
ani 0.977 0.930,1.027 >0.05
ST AR 1313 0.922,1.869 >0.05
GSTM1 JEP 7 0.878 0.150,5.135 >0.05
4 it

CYP2EL AJ 4 55 M0 7K A s AT I 24 19 2 TR
FEUHA M FIRIE . W98 R B, CYP2EL cl/cl B[N
RS F0 5 9 & AR B IEAREY . CYP2EL B I RIAE AN [H]
NHEHAETEAS R A3 A i s 0, SR AR B 245 6/ 02 Ji
DRI Y ) A2 o0 /0 D, (LA IR 5 J 6 11 FE i PR ) hy 28 A
RIS G o AOFTE A LG R ERLES: | ) B R
(25 SR n] R 5 LT A s 0G0 i TR SR 135y 2/
c2 Fk R 8 WO ADHT 5 ST &R v b b, IR R 5 18
CYP2EN RN Z 50k

AHOCHE ST BT 4 SR R | BB PR A4 A T 46 2
1 GSTM1 F:H R 5 ADIH JoAH & PE . GST B2 AN &
S ARG , FEbu e i 25 0 i e AR b R 54
FEVE ] ; GSTM1 5% GSTT1 3 A i 2 2 S B0Z 5L
TCE Gt R AF I 2 P, X 107 A AT 1 T O, DT 68 25 40 2
PR = W FA B I H IR GS & kA= i fi, 5 ke S 4
MO S IRBE . S IE & B, GSTML JE R Bk AU
BE R ADIH I S fE N R (H A 9 3R, GSTML
FER S AP E A & AR R e R, B A
LA RS GSTML Ml T1 B AE YIS XM B A XK. T
SSRGS R TE PR Y)W GSTMI B 75, (H LG 3B 7 4
#% GSTT i % , PR L 25 B GSTM 1 B[R 5 ADIH A
KMERIAFILEE . BT AL R0 5O BR T, AH
FEANXT GSTT1 RE R Z A MHE TR . Bbah, ARSI
FPY N-BERE L R -2 (NAT2) FIPR T 1l PR ] 25 W
PR 5% R i (UGT ) #0514 40 Jo 1) 5 A%y Tt ke 2 7 22
FIVEF , H BAT NAT2 18 20 5t 56 [ (NAT2*6A/*TB) Al
GSTM1 FE RIS FI ) Fi 3 4 A ADIH [HER b H AT 1
T ik DR U 1 £ 2 o, e — SRR BRI R 6 R 2
ZRPEERRE IR I AR ST S R e B
R 2 5 Pe AN [ S5 . AP ESIR B, 3
SR ADIH 41 F1JC ADIH 2H GSTM1 K& [H i 2 7 g8 % 4 %
TR B AL iR 22 7 g i2# 5 L (P>
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B E B RN SR s T TR R R BRIk R A B e (EGVB) 6916 R R A 25, ik RAFIEE S
ik Ak B N E XK R X B 2 08 ST AT AL S EGVB 89 25 4 2 5 R BT 50 Ak, T 1 Uk SR AT TR R BUS L R A
RevMan 5.2 #4347 Meta 5 #7 , 7R TR ) o B & 14 25 4 06 77 AT AR AL S EGVB 89 16 R BOR , FHiE R B B F oM 7 i3 -0 R R
i H RO BHE ., BR ANFEAREG LS E 105, P, 4 AHF R4 1k d B B Meta 9 AT 45 R 277 L k28 (13049 ) 5
A ¥ (1354 ) b9 2k fn A 3% FARM[RR=0.89,95%CI(0.80,1.00), P=0.06],42-F 34 2k ofu B |4 45 4 K 7% 20wk K [SMD=0.32,

0.05) , AT RE-GAMFTEIFARLES % 1B i it /8 NAT2 2E X
O3B FEA RS R R A G
25 BT IR AR E T F w07 DU R

CYP2E1 Fl GSTM1 J:[F %! 5 ADIH ) X & , {H AR kK I

GSTM1 3£ 2k 5 ADIH 9 K A A5G s T ABFTE T AT

SR CYP2ET R R X — 2, 40 JCIE i P 3 1 A

Ktk 0 B9 & A A B A2 2 Rl AL (20 GSTTL

NAT2 \UGT “5 ) (52 ) , Hogh it 5L [N o A e 22 25 1k

X L 2 ] 2 73 A AR IR R (AR AT 5 [, A lF

FEAAREIR , FE 05 (R A it R 22 L R B ) 25 gy 1T i

SN 78 ADTH AL EAT 5K B AP
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