Advances in Clinical Medicine IifiREE243 &, 2022, 12(10), 9020-9023 Hans X3
Published Online October 2022 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.12101304

FASRIKRE B BT 35 5 48 X B A ST R

KA
XL AR, IR T

Weks HiH: 2022489 H15H; FHHM: 20224F10A2H; KA HM: 20224¢10H12H

=

FAZBKME (MMI) & H BTG R BN &) Z LR —, FORRELEEEILNAR KRR, I
BAERIERE A G FARER SRR FUHERIMESS . A SO 254 T 45455 (DILD AL 2 R B SRk e B AT 47
£ (MMI-DILDALHIHEAT 4238,  CAFE Bhil PR B2 A2 T B2 ) FR Rk R PR o] R e R B KU, R — B HF R
MMI-DILIHL 324 B B

X §Ei7]

HZRBKRE, MR Sats, 290, HLA

Advances in the Study of Related
Factors of Methimazole-Induced
Liver Injury

Liqin Zhang

Fangcheng Central Health Center, Lanshan District, Linyi Shandong

Received: Sep. 15", 2022; accepted: Oct. 2™, 2022; published: Oct. 12", 2022

Abstract

Methimazole (MMI) is currently one of the most widely used clinically anti-thyroid drugs, liver in-
jury is the most common adverse reactions, and it is a serious problem for physicians to treat
hyperthyroidism. However, the mechanism of methimazole-induced hepatotoxicity is not fully
understood so far. In this paper, the mechanisms of drugs-induced liver injury (DILI) and methi-
mazole-induced liver damage (MMI-DILI) were reviewed, in order to help clinical doctors to pre-
dict drugs’ side effect, and provide ideas for further research on mechanism of MMI-DILI.
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1. 5|15

R IR I e TUIE 2 o WL I N 2 WA, ARG BRI ] 3 S R 1k 253 14 FEOIR IR Jie (Graves i) &5 19 M55
PEFOIR BRI AT HUR A B T DR iR 5, Horh i e LI A2 Graves i . Graves Ji FRVA T AL FEHTHUIR B2
Yl (anti-thyroid drugs, ATD). JE AT AR[1]. FHSRKRE(Methimazole, MMI) 2597 Graves Jii [ 48 ML 2
Mz —, HAWARRMNATENE. KAl RB5%, B LR aesifn2].

H SRR 2 AR AREE AL &, BRI IREZ KAEMEHZ L AAN, IRRRRHEE, XA
TR HAE, LG E DI EEE IR ALT JHEhE, S0 BI UIEL R T m T, EH )G
FIEMR[3]. H BT SRR V0T TR W25, R BRI AR . A SCasR 7 H A E
WAMIE TR — e n BRALA], BRI, S i S

2. 2R

H TN H SRR 5 R ARy R AT 2 [4],  FeAh 29 = vl R e B — 3R, BRI AR K2
AR MERE, B8 2RI, SOVEZEIZAMREER CYP4S0 25, 5491 | AR
WL, EAFE MMILEN 15 IARBEIZ I 2548, CYP450 R4t K ¥4 BHEAEH . MMI ZEFIEAR
B B R 72 AR P R rR ()4 P2 ) ——N- B A5 IR (N-methy Ithiourea) A1 2, % (glyoxal), Fr#E 5254)
PSR I RE MG OR[5] . 55— Fh 25 AR g —— 3 2 52 N % (flavin-containing monooxygenase, FMO)
A[AETE MMI-DILI R FEZEEH . FMO3 & FMO R EE TR, TEES58MAS NS HEY, [
i), FMO3 J: R [ 35 Ll 5 AR PR BTG PR AT I 5 25 2 [6] . FRSRBKIIE & S 2459, ok FMO B4 L,
HAL PR BEIR S WA R th ] e 2 5 AR 7], BN — 2223 R I, (L AR WX DU A BE GD B 1)
FMO3 JE [ E308G ir i 2 25 P s mal gyl 1 17 2 5 R B ok e 350451 25 8]

A PR RR AL 2 8 5 MM HEE G S B A DR, 7 2 R B L e RS (UG T) 3% 1 A
FH MM N ARSI 24, X ATRES S 5 SRR AT SO AR 4591 5348, MMI IR AR 75
EIRJEMES M H IK(GSH)Z 5, GSH 1k = AT RE X FFIEA AR 20 [10]

UbAh, ZiPpiEis A [FFE AT e AE MMI-DILI R R ZAER] . HAT#% RS DILI AW 24 is R E
45 IH 2R 40 22 (BSEP,  tH ABCC11 %) [11], Z Hiif258 1 2 (MRP2, H ABCC2 %whd) [12]F14 LI
H 722 Ik B1 (OATP1B1, HH SLCO1B1 Zwfith) [13]1%F . HHTHF FEiE L, 4mfd OATP1BL 3L [A SLCO1B1
(2 &M MMI-DILI #152[14].

3. R&EHA

H BTN I 3545 ) e S B AG AL T e 29 R = e o pi R, 5 IiEE A% S e
PRI 2R HLA 0 IR A EACEE, $REAHN T 488, HSemEmeg. Kk, HLA 57 kI
FERFE 25 T3 RIE EEAEA[15] [16]. HLA E&1a4 1. 1. 2K, L8R | 55 HLA-A.
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TR A

HLA-B. HLA-C =AM Thfg e, Hgmfdi) HLA | 287715 CD8+T 44 & L8 1 S8E55 HLA-DP.
HLA-DQ. HLA-DR =X (B MEX A EH 224 AL B B FEAL), b HLA-DP 43 HLA-DQ
4> ¥+ HLA-DR 73 ¥, 5 CDA+T 4iffuss&[17]. HAIH GWAS 7L kI, 9B 5 A3k B
I BBt S (HLA) 5 R 35 DDAH DG [18] o b, B 45 4% 24 W) S L 308 e 53¢ 24 0 [ I 7= A 2 1 1) 28 35 A AE
HLA-B*57 [19]. HLA-B*35:01 &7 5= DA 2 A & 5 BURH st S K 22 [20] sl U PG AR BT B0 245 4 14
155 B B FHAEAE HLA-B*57:01 [21]. HUEFL B 2R L2555 5 IER 5 5 HLA-A*33:01 #H26[22] . A
FH AR F REEERE 2 S 7T BT S T 351535 5 HLA-DRB*16:01 1 HLA-DQB1*05:02 #H3<[23]% .

R, FESRIKPE A = FIRE AT RV E N PR 2 5 7 g, WS 7 FTheesifs. s
— T 0] RERFE AU 3R B, HLA-C*03:02 7 FH S K I BT S50 1) JFF40 5 v k5 B 24 I [24]
4, B4

5=A

2PV AL (DL =2 W PR DL L™ E AR 2540 A R RONE o R SR AR Ay i PR B I P Tt R TR 24420
BT D REFR iR IT HUIR IR IO RE TCE AT >R 7 HkAR . HRSRPRME AR R —AMEL AR it i,
HEEZ M. HisEA. RS TESY, WEREPEMS 510 7B #4G il fe S 8UT sh g
5171 [25].

H IR 7RI, R SRk BT S T Dh e 47 vl e 5 294K . Sl A oc . B 25 W) ik DR 40 2 1
R, BHARENBERI T 275 MMI-DILI FH2CHIEER, A48 259 L DR [ 141 R0 G 8 A DG L [R] [24] 03X
AT RETE B R R A 7R VR Y7 AT AR 20 B ARSEDR, AT 40 07 265 2 75 08 & B HR SRk SR ya T H e ER, X
T H SRS T REAS 1 BRI AS I #f,  ELEDRRIEAN & 5%, A0 464 34K ) B el AT (WA B8 b
EW[26].

SE K

[1] McDermott, M. (2020) Hyperthyroidism. Annals of Internal Medicine, 172, ITC49-1TC64.
https://doi.org/10.7326/A1TC202004070

[21 i, Fok BUHORIRZ AN RS B GR[I]. ey 40l AR 2% 3, 2011, 27(6): 529-532.

[B]1 E75 Efk KO, RIRFT, MWRHE, KL, FUTCRIRZY S TR BRI B TUREAE I EUH DI a8 57 H il R 204 [9].
r I R 24 B 22 2% i, 2018, 34(3): 244-247.

[4] Woeber, K. (2002) Methimazole-Induced Hepatotoxicity. Endocrine Practice, 8, 222-224.
https://doi.org/10.4158/EP.8.3.222

[5] Heidari, R., Babaei, H. and Eghbal, M. (2013) Mechanisms of Methimazole Cytotoxicity in Isolated Rat Hepatocytes.
Drug and Chemical Toxicology, 36, 403-411. https://doi.org/10.3109/01480545.2012.749272

[6] A, EME. HERPINEN 3 KEEE 2SR RS P 0[] P ET 22 E, 2015, 40(14):
2701-2705.

[7] Heidari, R., Niknahad, H., Jamshidzadeh, A., Eghbal, M.A. and Abdoli. N. (2015) An Overview on the Proposed Me-
chanisms of Antithyroid Drugs-Induced Liver Injury. Advanced Pharmaceutical Bulletin, 5, 1-11.
https://doi.org/10.5681/apb.2015.001

[8] Rxiw, E77, A, K, Fhal, BMER]. FESRKMEEIHHE SR RINERE 3E308G i iR 2SR
FMERFFL[I]. HE 22440, 2014, 49(15): 1338-1341.

[9] Li, X, Yang, J., Jin, S., Dai, Y., Fan, Y., Fan, X, et al. (2020) Mechanistic Examination of Methimazole-Induced He-

patotoxicity in Patients with Grave’s Disease: A Metabolomic Approach. Archives of Toxicology, 94, 231-244.
https://doi.org/10.1007/s00204-019-02618-z

[10] Heidari, R., Niknahad, H., Jamshidzadeh, A. and Abdoli, N. (2014) Factors Affecting Drug-Induced Liver Injury: An-
tithyroid Drugs as Instances. Clinical and Molecular Hepatology, 20, 237-248.
https://doi.org/10.3350/cmh.2014.20.3.237

[11] Lang, C., Meier, Y., Stieger, B., Beuers, U., Lang, T., Kerb, R., et al. (2007) Mutations and Polymorphisms in the Bile

DOI: 10.12677/acm.2022.12101304 9022 I IR 2= =23t e


https://doi.org/10.12677/acm.2022.12101304
https://doi.org/10.7326/AITC202004070
https://doi.org/10.4158/EP.8.3.222
https://doi.org/10.3109/01480545.2012.749272
https://doi.org/10.5681/apb.2015.001
https://doi.org/10.1007/s00204-019-02618-z
https://doi.org/10.3350/cmh.2014.20.3.237

SRR

[12]

[13]

[14]

[15]
[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Salt Export Pump and the Multidrug Resistance Protein 3 Associated with Drug-Induced Liver Injury. Pharmacogenet
Genomics, 17, 47-60. https://doi.org/10.1097/01.fpc.0000230418.28091.76

Choi, J.H., Ahn, B.M., Yi, J., Lee, J.H., Lee, J.H., Nam, S.W., et al. (2007) MRP2 haplotypes Confer Differential Sus-
ceptibility to Toxic Liver Injury. Pharmacogenetics and Genomics, 17, 403-415.
https://doi.org/10.1097/01.fpc.0000236337.41799.b3

Li, L.M., Chen, L., Deng, G.H., Tan, W.T., Dan, Y.J., Wang, R.Q., et al. (2012) SLCO1B1 *15 Haplotype Is Asso-
ciated with Rifampin-Induced Liver Injury. Molecular Medicine Reports, 6, 75-82.
https://doi.org/10.3892/mmr.2012.900

Jin, S, Li, X., Fan, Y., Fan, X., Dai, Y., Lin, H., et al. (2019) Association between Genetic Polymorphisms of SLCO1B1
and Susceptibility to Methimazole-Induced Liver Injury. Basic & Clinical Pharmacology & Toxicology, 125, 508-517.
https://doi.org/10.1111/bcpt. 13284

Stephens, C. and Andrade, R.J. (2020) Genetic Predisposition to Drug-Induced Liver Injury. Clinics in Liver Disease,
24, 11-23. https://doi.org/10.1016/j.cld.2019.08.003

Grove, J. and Aithal, G. (2015) Human Leukocyte Antigen Genetic Risk Factors of Drug-Induced Liver Toxicology.
Expert Opinion on Drug Metabolism & Toxicology, 11, 395-409. https://doi.org/10.1517/17425255.2015.992414

Fan, W., Shiao, M.S., Hui, R.C., Su, S.C., Wang, C.W.,, Chang, Y.C., et al. (2017) HLA Association with Drug-Induced
Adverse Reactions. Journal of Immunology Research, 2017, Article ID: 3186328.
https://doi.org/10.1155/2017/3186328

Ma, Q., Yang, W., Wang, L., Ma, L., Jing, Y., Wang, J., et al. (2020) Research Advances in the Association of Drug-
Induced Liver Injury with Polymorphisms in Human Leukocyte Antigen. International Immunopharmacology, 81, Ar-
ticle ID: 106037. https://doi.org/10.1016/j.intimp.2019.106037

Petros, Z., Kishikawa, J., Makonnen, E., Yimer, G., Habtewold, A. and Aklillu, E. (2017) HLA-B* 57 Allele Is Asso-
ciated with Concomitant Anti-Tuberculosis and Antiretroviral Drugs Induced Liver Toxicity in Ethiopians. Frontiers in
Pharmacology, 8, Article No. 90. https://doi.org/10.3389/fphar.2017.00090

Li, C., Rao, T., Chen, X,, Zou, Z., Wei, A, Tang, J.,, et al. (2019) HLA-B* 35:01 Allele Is a Potential Biomarker for
Predicting Polygonum multiflorum-Induced Liver Injury in Humans. Hepatology, 70, 346-357.
https://doi.org/10.1002/hep.30660

Nicoletti, P., Aithal, G.P., Chamberlain, T.C., Coulthard, S., Alshabeeb, M., Grove, J.1., et al. (2019) Drug-Induced
Liver Injury due to Flucloxacillin: Relevance of Multiple Human Leukocyte Antigen Alleles. Clinical Pharmacology
and Therapeutics, 106, 245-253. https://doi.org/10.1002/cpt.1375

Fontana, R., Cirulli, E.T., Gu, J., Kleiner, D., Ostrov, D., Phillips, E., Schutte, R., et al. (2018) The Role of HLA-A*33:01
in Patients with Cholestatic Hepatitis Attributed to Terbinafine. Journal of Hepatology, 69, 1317-1325.
https://doi.org/10.1016/j.jhep.2018.08.004

Nicoletti, P., Werk, A.N., Sawle, A., Shen, Y., Urban, T.J., Coulthard, S.A., et al. (2016) HLA-DRB1*16: 01-DQB1*05:
02 Is a Novel Genetic Risk Factor for Flupirtine-Induced Liver Injury. Pharmacogenetics and Genomics, 26, 218-224.
https://doi.org/10.1097/FPC.0000000000000209

Li, X., Jin, S., Fan, Y., Fan, X., Tang, Z., Cai, W., et al. (2019) Association of HLA-C*03:02 with Methimazole-Induced
Liver Injury in Graves’ Disease Patients. Biomedicine & Pharmacotherapy, 117, Article ID: 109095.
https://doi.org/10.1016/j.biopha.2019.109095

Akmal, A. and Kung, J. (2014) Propylthiouracil, and Methimazole, and Carbimazole-Related Hepatotoxicity. Expert
Opinion on Drug Safety, 13, 1397-1406. https://doi.org/10.1517/14740338.2014.953796

Clare, K., Miller, M. and Dillon, J. (2017) Genetic Factors Influencing Drug-Induced Liver Injury: Do They Have a
Role in Prevention and Diagnosis? Current Hepatology Reports, 16, 258-264.
https://doi.org/10.1007/s11901-017-0363-9

DOI: 10.12677/acm.2022.12101304 9023 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12101304
https://doi.org/10.1097/01.fpc.0000230418.28091.76
https://doi.org/10.1097/01.fpc.0000236337.41799.b3
https://doi.org/10.3892/mmr.2012.900
https://doi.org/10.1111/bcpt.13284
https://doi.org/10.1016/j.cld.2019.08.003
https://doi.org/10.1517/17425255.2015.992414
https://doi.org/10.1155/2017/3186328
https://doi.org/10.1016/j.intimp.2019.106037
https://doi.org/10.3389/fphar.2017.00090
https://doi.org/10.1002/hep.30660
https://doi.org/10.1002/cpt.1375
https://doi.org/10.1016/j.jhep.2018.08.004
https://doi.org/10.1097/FPC.0000000000000209
https://doi.org/10.1016/j.biopha.2019.109095
https://doi.org/10.1517/14740338.2014.953796
https://doi.org/10.1007/s11901-017-0363-9

	甲巯咪唑致肝损伤相关因素研究进展
	摘  要
	关键词
	Advances in the Study of Related Factors of Methimazole-Induced Liver Injury
	Abstract
	Keywords
	1. 引言
	2. 药物代谢
	3. 免疫损伤
	4. 总结
	参考文献

