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Abstract: Objective To observe the relationship between HLLA-DQB2 gene polymorphism and anti-tuber-
culosis drugs-induced hepatotoxicity (ATDH) in western Chinese population. Methods A total of 764 pa-
tients with tuberculosis in this hospital from Dec. 2016 to Apr. 2018 were included and divided into the AT-
DH group and non-ATDH group according to the liver injury standard by combining with the medical records
and laboratory test results. The 48-Plex SNPscan typing method was used to type 6 single nucleotide polymor-
phisms (SNPs) loci (rs2395253, rs11759423, rs1573646, rs6902723, rs35439528, rs6925976) of the HLA-
DQB2 gene. The differences in the gene frequency, genotype and different genetic models (additive model,
dominant model,recessive model) of the 6 SNPs of HLA-DQB2 gene between the ADTH group and non-
ADTH group were analyzed. The Haploview4. 2 was used to conduct the SNPs linkage disequilibrium and
haplotype analysis. Results The incidence rate of body mass reduction was higher in the non-ATDH group
(35.83% ws. 29.66%, P < 0. 05), however, the incidence rate of fever was higher in the ATDH group
(51.69% wvs. 41.40%.,P<C0.05). The allele and genotype analysis indicated that rs1573646 A allele of HLLA-
DQB2 gene increased the occurrence risk of ATDH (OR =1. 369,95%CI 1.002—1. 871, P<C0. 05) and the
rs1573646 AA genotype increased the occurrence risk of ATDH (P <C0. 05). The recessive model showed that
the rs1573646 AA genotype had a higher risk of ATDH occurrence compared with the AC/CC genotype
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(OR=2.227,95%CI 1.183—4.190,P<C0. 05) ;compared with GA/AA genotype,the rs6902723 GG genotype

had a higher risk of ATDH occurrence (OR =2.184,95%CI 1.163—4.099,P<C0. 05). Conclusion

rs1573646

A allele of HLA-DQB2 SNPs may be related with the increase of ATDH occurrence risk,the rs6902723 GG
genotype may be related to the increase of ATDH occurrenece risk, which can be used to predict of ATDH

risk,its machenism needs to be further studied.
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FE TR 4 2 i £, BEATL A BT A BR AR B 10 Yo AT HE AR 3
PSR iV

1.4 Siit2eabs R SPSS20. 0 #4447 54 Ab
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7N 2 (8] B %8 2% B Mann-Whitney U ¥ 5 11 20% 8
DL R Y R e AL ) Fh ok X0 R 1 T AL A
B X7 KK T SNPs B9 Hardy-Weinberg (HWE)
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2.1 BEIMKFES LR ERIR AuFRILbgA
746 BIERE CERDUE . ARFSEH ATDH B &4 RN
15.82%(118/746), ATDH #H i1k ATDH 4 4 Pk
W AE IS MR TS B (BMD | 2 B SN BT 4 5 B
YA B0 ORH 2540 ()l FH 38 WA 4 LR, 2 R 6
Gt E X (P>0.05), ATDH 40 104 ] % K
HIREZ YA IRIT YIRS R 23
1) 4 B iR T e SRR 0T D8 S8 R T o LA AR TR
HEZEFA S E X (P<<0.05), ATDH #HE#%
ALT . AST.ALP.GGT,TBIL /K¥ i i & T3k AT-
DH #HHEH(P<<0.05), WF1~2,

*®1 MR RH— MBI

5iH EEE ATDH 41 4 ATDH 4 P
(n=1746) (n=118) (n=628)

PR CB /2 on/n) 444/302 69/49 365/263 0.786

AR (T4 42.53418.04  43.24417.52  42.41+18.14 0. 290

BMI(z +5.,kg/m”) 21.77+2.94 20.73+2.98 19.22+6.57 0.520

SERZI 2T (i /i B /P AT on/n /) 522/71/153 79/19/20 443/51/134 0. 120

BT L (WG /R /) 601/145 104/14 497/131 0. 060

PRAT 259 {0 G /45 om /n) 492/254 0/118 491/137 0. 900

WA RS CAAS /WA /AT 5 o /m /1) 427/227/92 66/31/21 360/197/71 0.397

RSP 5 0 1 g T O /IR /AN 5 on /n /) 610/46/90 90/6/22 520/40/68 0.626/0. 749
7. P % ATDH 4l 54k ATDH 41 lb#% .
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i H FiF B (n=1746) ATDH # (n=118) 3k ATDH 4 (n =628) P

— B AE R G 519 72 447 0. 396
& 321 61 260 0.019
NG 260 35 225 0.030
AT 196 28 168 0.265
B R 263 36 227 0.521
Wz 173 28 145 0. 299
N/ 1% 3% / 16 1L 520 71 449 0. 544

25 % AR R
ALT[M(P,;,P,;).1U/L] 15.00(10. 00,24. 00) 28.00(15.75,38.00) 15.00(10. 00,21. 00) <<0. 001
AST[M(P,..P,.),1U/L] 21.00(16. 00,27, 00) 26.50(19. 75,34, 00) 20.00(16. 00,25, 00) <0. 001
GGT[M(P,;.P,;),1U/L] 31.00(19.00,52. 00) 43.00(26.00,78.00) 29.00(18.00,48.00) <20. 001
ALP [M(P,;.P,),1U/L] 81.00(64.00,98.50) 84.00(67.00,105. 00) 79.00(64.00,97.00) 0. 020
TBIL[M (P, ,P,;).1U/L] 8.90(6.60.,12. 60) 10.15(7.50,14. 53) 8.80(6.40,12.20) 0. 002
HEMRaOEIMP,,.P,;) . 1U/L] 3.50(2.50,5.50) 3.70(2.50,6.73) 3.50(2.50,5. 40) 0.127
:P Jy ATDH 4 549 ATDH 4 4.
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R E 5 X R BRIG  B Z 0 A 5 BT 1Y rs1573646 .
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rs6925976 i &5 ATDH 4 %1 %5 4> % &y 115,117,
118.116.,116,117 ], 4 ATDH 4 {1 f5c 243 41 50 hy
618.627.628.628.,628.,628 fiil, F 3 FiE4i5 4%
SNPs {5 B . HLA-DQB2 3 [H % 4 #ii i 4 ATDH
# SNPs # 4w 2 HWE FAff (I 45 g5 P=>0.05)
2.2.2 SNPs S5 3 A1 3L B 0 B FE 99 A 5 Bt

) 6 1~ SNPs i 5, rs1573646 F4 45 {37 5t P45 % 43
A7 B H AU B3R 43 A5 7 W AL R) B 22 3 Git
M(P<C0.05), rs1573646 A Z{v 3 K #7445 A0 Xt T
C AR L, T RE T AEME L N T ATDH &
AREE COR = 1. 369, 95% CI 1. 002 ~1. 871, P<<
0.05), Widll HLA-DQB2 3 6 4 SNPs 1 2 {i/
SE R R R A3 A DLk 4

x3 HLA-DQB2 % F i — i 4514

SNPs P RN A FT AL X 355, Fe /N HE A /N AV TR0 R HWE ¥ )5 P
rs1573646 chr6:32763847 g A 0.244 2 0.263 4
2395253 chr6:32747383 R i G 0.147 2 0.244 2
rs6902723 chr6:32764183 a3 G 0.262 8 0.250 9
rs11759423 chr6:32762615 W& T A 0.045 6 0.6615
35439528 chr6:32766046 FE A 1] 0.045 5 0.661 2
rs6925976 chr6:32787315 FE A 7] C 0.046 1 0.065 8
F4 HLA-DQB2 &M ER EFAEHABSHIBER
%fi ATDH#H 4 ATDHHA ATDH 4 H ATDH 4
SNPs OR(95%CI) P P R
R [0 [n(%)] [n(2)] [n(2)]
rs1573646 A 68(28.81) 290(23.08) 1.369(1.002~1.871) 0.048  0.287 AA  15(12.71)  39(6.32) 0.037
C 162(68.64) 946(75.31) AC  38(32.20) 212(34.30)
CC  62(52.54) 367(59.38)

rs2395253 G 38(16.10) 181(14.41) 1.149(0.784~1.683) 0.474  1.000 GG 5(4.23) 15(2.39) 0.512
A 196(83.05) 1 073(85.42) GA 28(23.72) 151(24.08)
AA 84(71.18) 461(73.52)
rs6902723 G 69(29.23) 312(24.84) 1.324(0.969~1.809) 0.077  0.462 GG 15(12.72)  41(6.53) 0. 046
A 153(64. 83) 916(72.92) GA 42(35.59) 235(37.42)
AA 61(51.69) 352(56.05)
rs11759423 A 11(4.70) 57(4.52) 1.049(0.541~2.032) 0.888 1.000 AA 0€0.00) 2(0.32) —
G 221095.29 1201(95.47) AG 11(9.32) 53(8. 44)
GG 105(88.98) 573(91.24)
rs35439528 A 11(4.70) 57(4.52) 1.050€0.542~2.035) 0.884 1.000 AA 0€0.00) 2(0.32) —
G 221095.29 1203(95.47) AG 11(9.32) 53(8.44)
GG 105(88.98) 573(91.24)
rs6925976 C 8(3.41) 61(4.84) 0.696(0.328~1.474) 0. 341 1. 000 cC 0(0.00) 4(0. 63) -
A 226(96.58) 1199(95.15) CA 8(6.77) 53(8.43)
AA 109(92.37) 571(90.92)

1 :rs11759423 4 2 4> SNPs 4382 W 5151573646 45 3 4> SNPs 431 26 W 5152395253 45 1 4> SNPs 43 BUK M P 7 24 48 Bonferroni £ 1E ;— 38

i — RBP4 ] HLA-DQB2 5 [F £ 27 43
MTER AL KT B 25 5, AR 8 T O L
Btk st A BT AT AT, e AT A5 SR L3R 5. B bR A
7R, rs1573646 AA FEF AT AC/CC % #LHE
A &K ATDH % 4 KK (OR = 2. 227, 95% CI

1.183~4.190,P =0.013) ;156902723 GG %k [H 7
BT GA/AA A A % & i ATDH & 4 KK
(OR=2.184,95%CI 1.163~4.099,P=0.015), &
Bonferroni W IE G, K ILHEH rs1573646 Fll rs6902723
B E AR R AR R b 5 ATDH % A= KUK 38 in A ¢,



ElfrahioEF 2K 20224 2 HF 43 4% 43 Int ] Lab Med,February 2022, Vol. 43,No. 4 e 495 -

FARH HLA-DQB2 JE[N Y 4 4~ SNPs 75 e, 1%
Beu P gt A2 450 R0 L LA R AR (A oy BT 3 R e B ADTH

T R 25 S A eI T (P <20, 05)

x5 HLA-DQB? Bk A ERAN D H IR

N P 48 Wb 32 f o i 45 0

SR fir FE A OR(95%CI) P* OR (95%CI) P’ OR (95%CI) P’

rs1573646 A 1.250(0., 837~1. 865) 0.275 2.227(1.183~4.190) 0.013 1.339(0.990~1. 810) 0.057
rs2395253 G 1.091(0.702~1.694) 0.698 1.821(0. 649~5.112) 0. 255 1.143(0.786~1.660) 0.483
rs6902723 G 1.199(0. 799~1.798) 0. 380 2.184(1.163~4.099) 0.015 1.309(0.964~1.778) 0. 084
rs11759423 A 1.093(0.553~2.158) 0.797 — 0.999 1.048(0.543~2.021) 0. 889
rs35439528 A 1. 09500, 554~2.162) 0.793 — 0.999 1.050(0., 544~2.024) 0. 885
rs6925976 C 0.738(0.342~1.590) 0.438 — 0.999 0.711€0.342~1.477) 0. 361

P B i Logistic A3 Mrit 5845 5 — Ron o8 .
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AR AR, Bl R* =0, 80 ¥ 0 i JiE 3% Bl A -
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A E T AR IR AT T A A B (CA I AG) .,
P2 Hp i SRR A R LI 1, 45 1 R rs2395253
5 rs6902723 HLfE R AifE ATDH 41 59E ATDH 41
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KLk 15 B 1L By Bt — B W2 YA R
T AR A 22 S R . X HLA-DQB2 BN £
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ATDH S ERIE N & BRI IE., Z£H M5 T HLA-
DQB2 5 A £ &, IR HJE & 5 D% AR 315
ATDH HAWE X R, A5 A H HLA-DQB2 i
M rs1573646 5 ATDH 5 @A W 7E K & HAA A5
T2 L (P=>0.05),

HLA-DQB2 J& T HLA 112§ B £ 5% & [F] V5 4 % %
T AN 6 S YLtk (6q21. 32,32741391-32838770) , &

NG g8 72 G 1) B L2 0 4yl k2 B Y 1 40 A B
FIR RS TE e R G b R ¥ERGOAE . S5 A% & — b
55592 28 5 85 D) AH OG0 00 5 5 At 24 W SO 458 405 40
Fo. RS T EAE ATDH h RS E e . A
W58, HLA-DR -+ CD4 " T 4 i 7] RE i of 45 410 46
BOPE T 40 M A 5 B9 AL A 6T 45 4% 20 BT 14 10 4% 53 1k o
PETT OB M C RE . HLA B8 SC B L1
254 5 SO 5405 5 0 07 M B 8 IV A A% B bk
DA K 2449y B AR 8 0 M S 1) i A 3 AN LB A O
— I AL H R BEAE Y (GWAS KB, i HLA 2 5
P14 385 L T B 8 S L B 3 % T R S 24 4 SO B 1
R L UE ] HLA 238 5 25 W8O8 05 i & A H
Vi P R A 7 o AR s O o R TR
HLA-DQA1 % 01 : 01, HLA-DQB1 * 05 : 01 #l
HLA-DRBI * 15 : 01 & LA % UIAH G . 7
5% 35 2% B4 S A 56 3 IR 0 )8 3 5 R 5 7 3 A1 L L iR
JFH BT B PG -5 28 2 I & 2B T R M 0 KU TR
10~80 5., HLA-B57 01 3 [H £ &M 9l 3iF 1 5 3 &
P ARG B IR0 A 6 . A ST G 1 R R T
NBEH R B PE 5| 0 245 0 P I 05 5 5 F HLA-
B« 15: 02 B HHVIH K" . HLA-DRBI * 16 :
01.HLA-DQBI * 05 = 02 & A 4 47 % 8 I %08 T8
IT J5 22 7 25 0 SO 500 KU 38 At

HLA-DQB2 % ik 0y 2 1 i ™ ¥ 76 HLA 1l 254t
JEAY e B HLA T 2840 7 7] B J5 MK &2 6 2
CD4" T 4fid . 42594 5 5t 5% 25 9 R 9 2k A
FUE L 38035 T I AR 2 0k 40 B O B AR 2 4 4 i IR-HILA
FEE 3 5 B A58 43 A G 3 7 R T, o AR 2 R At e 3% v
BRI B A, 7E BT 4y F Mok W 7 22 & CCR7 %I
FZ 5T 800 BB bR &k o 7, A2 5 il
TEER G 2 CD4 T T 4t AFFIESS . & ik A
JF A o B B 3 AR A% S 4 T 400 i 3 e 48 Ak 7 8t g2
A A N I W R S o 1 R TR S D aalla o A e S U B ]
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CDA" T 20 M, il an . £ 2 4l jf X+ [ T 48 &= (IFND-v,
FI AR R (TL)-17 55 ] K A b S0 40 B 1A 5 (T4,
IL-5.11-13 %), R 306 CD8™ T 4 i X} & F 4 fL £
R Tt 1) U R AT Ik A T 550 A2 FasL A 5 1
CD4 " #1 CD8" T 48 ffg iy A 15 1E H1 . 51 & BF 40 fd it
M, A BF 5% i, HLA-DQB2 %t B SNPs i 5
rs1573646 A G5 K R #ET B 7R 36 Z P45 - 25 iR 9T
JaRBH ATDH & Az AR /9 35 i, v] 68 J5 R Sk Bt 45
¥ 259 sl AR 7 W 7E JF BE 5 HLA-DQB2 % A
SNPs i 5 rs1573646 A S5z K K% iR 4T 106 %6 5%
B, Bl A HA IR ) HLA 25407 5, S 80U 88 10 Bt R
WK BT A B A% 2% A S e 5 [ I R 2 45

£ ATDH WBF5E, 230 5% & 3 HLA-DQB1 *
02 : 01, HLA-DQB1 * 05 : 02, HLA-DQAI1 * 01 :
02.HLA-DRBI = 03 (3 H Z &% 5 &£ ATDH
KU B IMI T KIM 20 & B4 HLA-CW «
0401 Je RN 5 BU 45 4% 25 W) 175 = 0 B80S g 25 & ik
(HSS) HA M. R4S DL B e, #E0 HLA-DQB2
HRZEMETRES ATDH A& RS ¢, AR5
75 »SNPs rs1573646,1s6902723 1] g 5 ATDH & 4= X
W 3G N AA T AEOCI . B AR T 4 > HLA-DQB2 £:H
SNPs i s (rs2395253, rs11759423, rs35439528,
rs6925976) 48 e A5 {v 3 AR R | 3 A4 A, DL K 3
WAL S AT, R B A ) 22 S T g AR L (P>
0.05),

AR A U T AR (DPA R EA R, A
FAIRSE T 118 #il B &  A i — %% ATDH 3%
53 Ry I 2 ML 2 IR R RO A R A A, (2)
BB Z A X ATDH 1 & 4 & 52 m A B 7
BB E L2 HLA MHCHRE EARE R UH RS
ATDH %416 %& ., ATDH & —Ffp =& HE 2412
WARR L, ¥ KX 24 4B MO R B, i 4%
i 1 LAt S Ak 7 38 5 | AR 1 AR 4 0 3 B I T i e [] o)
WG V51 K e BE A S T AR BT T

Zf BRI, ARBFER & B SNPs rs1573646 ., 156902723
ffiES ATDH BEAERB NGB ELR. KT 44
HLA-DQB2 3 [H SNPs fif £ (rs2395253 ., rs11759423
rs35439528.rs6925976) WA KI5 ATDH M &£ . &
JRAEGE T2 B B i 6Bk, & F HLA-DQB2 3k
K5 ATDH & R BB FAT) 75 Ak 82880 .
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