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[Abstract] Autoimmune disease (AID) is a disease state of self-tissue damage caused by the imbalance of
immune homeostasis due to the body's response to self antigens. It is related to self antigens, abnormal immune
regulation, cross antigens and genetic factors. The accurate diagnosis and treatment are a new development trend
for AID clinical management. MDR1 polymorphism has shown better future applications in several areas, such as
diagnosis and differential diagnosis of AID. The determination of disease activity, severity and complications. The
selection for treatments in AID and prediction of therapeutic effects. MDR1 polymorphism will also contribute to
personalized clinical management of AID.

[ Keywords] Autoimmune disease; MDR1; Polymorphism; Precision medical

H SR E%% (Autoimmune Disease, AID)
JE e A B AR E AT S R BRBIRE,
42 BRSO R AR B R R B B e R
il T A RGELLBERAE (Systemic Lu-
pus Erythematosus, SLE) . ZEXME X7 % (Rheu-
matoid Arthritis, RA) . R J8 %5 &7 % (Psoriatic

EEWE: HiamEs Qe I H (2019A-074)

Arthritis, PsA) %5; 53 FEALHE I RIEHE
(Bullous Pemphigoid, BP). FAEALIC S (Myasthe-
nia Gravis, MG) 257, AIDJRRER . HE L. AW
AR, WERKWINGLERF, Hk=2WatniE, B
LA AID AL SRS HEIZ T2 H R ATD I RAE HILA J2
B 7 10]

BRESE: KRR (1971, F, HM2MA, BiEA SO0, E2NF MR # M G5 . E-mail: lichangtian68@163.com



58 3 % EF B (Biomedical Transformation), 20214E9 A, 4524, 53]

AR SRR AT 9 AID 73 Tt 57 o W R 31
HAZAT IR 2 A (Single Nucleotide Polymorphism,
SNP) 2 J [N ] i % 728 5 o fi o UL AR — Fip, LAl
AID i R2» B D R, DA MEIR PEIE ) ATD 191297
Wk TR AT . 225 25-1 (Multi-drug Resis-
tance—1, MDR1) JE[H, NFRBET —BEMR%E & & Bl
(Adenosine Triphosphate Binding Cassette B1, AB-
CB1) N, Hgut P-#EHE 1 (P-glycoprotein, P-
gp) o MDRI1 N Z M0 P-gp UIRERY M, HE
1T 0S8 ATD A R AU MDR 156 IR 22 25 1
AR ATD B AR O, Had al £E AID K5 2R Y
IR SRR AR SEAE T (1) BBt ™
HREE BOIF A ;s (2) 1677 )7 RIS R
W e, dnfrh SR RIS T, SRR T
Jr5E, AT AR oA, TR R R )R
N7, il PR S A f TR R FSE SR

1 MDRI1 & E#LiA

MDR1 RN T AKEE 75 P AR K 7921.1,
it 170 kDa B Il 3 5T P-gp, J& ABCHE iz A K
RSB, PR ABCB1 &K . MDR1 P f A/
49 F] 209 LN (bps) ANTE) 28 AT FLH AL,
%% 4.5 kb i mRNAM, Hoffmeyer Z5° ¢ JC i iR T
MDR1FEH L5, KIIHIE P-gp MLEKIES 26
SHNE T Z AP, EP) MDR1EE AP i HA
BT 154-SNPs, J5k3Ehns] 50 24> SNps, Jf Hif
KT i ARG Z2 A PEC T XA 6] 1 Fh ol it 5
KI, MDR1 ) SNPs 324045 3435C>T, 2677G>T/
A/C, 1236C>T, T AMFEERM, MDRI C3435T %k
K Z2 A5 M F1 P-gp (19 3238 7KF RO B G, CC
FE [ BT 3 P—gp F23R 7K I 25T TT 2 [H 2 4%
e

2 MDRIERESEHEMRSEHELIBIIRE

SLE &—F [ B e tb i, e SAHAL &
(1 8 BRI 5 2 5 W04 T B ML & s B HIZ0
Ja i . —Le BN 23] S ESLE, Frfixss
B [A 1) 22 25 PR 22 52 W ALK X I S PR 958 6 B 2
%, XSO REA (8 KEFFAM (80 B
PHEVEAE RIS, e SEOA BN . —
S K] 22 5 MR 23 52 0 SLE I PR 3R BRI 1) ™ o
FEIE . SLEYRYT Y25 T 2CA WE B MR . i
70 B A GRS 5 S Re AR R P B A A B

MEMTRAS, AW E26 50 B 4EE kA 1
LRI CD20 S5,
2.1 MDR1E[E & 75140 SLE 5 B %

W5 @78, MDRI1 C1236T 3 [K & 25 ¢ 1l fEFl
SLE 5 8 M R RIAH 5 . Wang ZE0 06 ep [ 1 74 A
w1 283 {51 SLE £ 35 1 247 {51 {1l 3 X6t BE 2 0B 4T 1 A4 6
WFSE . 50 MR, B T S50 35 R A TT 2 K 78 i
B, SLE My XSG s Jf B TS B A i AE 78 Al
40 % UL b B3 ) SLE AR AR I 25 A0 G . 4R T
Gonzalez 2125 1 56 I B 75 A RE w137 4 SLE 4
1143 1] fidt J52 ) B SR AT A CF Y, S5 SRR,
MDR1 C1236T. G2677T/A F1 C3435T 3N £ Sk
SLE Gy J@&E ook o dE— o8 B, FJCHiHR 4 B
) SLE BE ML, 2677A %5 3 TR AE SLE i35
ZTBE 0 EEE A AR R JC M B 4R (1) SLE B A
FUAZ ARV 3 R AE SLE J A 48 () JR 3 Rl . 3X
$275, MDRI1 C1236T 2K 2 A1 A1 SLE & 8k 1Y ¢
RZBIREARR R, NP RIGSEASRE 50

MDR1 i i3 5435 B Y-box 45 & H 1454, 1
T P—gp B IR, Zhang FFFSE R, SHEEEA
FEAHEL . SLE £8 % 40 A 1 bk B 20 H P-gp 7K i 3
ThiEn, H TG Sh ] SLE 8% P-gp KA KF B
BTREYEE . Ramesh ZE P, SLE £ & Xk
Bz R T 25 Pk 5 Th17 40 il 363k P-gp A X,
I, P—gp XF SLE A9 1E FHAS A 5 HILAAK 52 9% T B A 79
X, 1H5 SLE i 251E 6.

2.2 MDR1EE &S A4 SLE A R & M X4

Wk MDR1 3 N 2235 PE L n] 15 5 SLE 25 DL &
T 25 S A BIFFE A MDR1 2 PR R TR A,
S (T 41 21 5 20 G P b FEOR A B R B B AU, Yang
SERESE MDR 1 6 R 225 M b [ SLE J3s & 2B %
RN S IRIE AR G . BFAT AN A 127 15135 3 48]
SLE 24, A TIREM 40 mgd; ZJFH="AN
W — R B R A RS SRR I O s LUE I B U
BT —, BALE TSR, R ER, RAH
21 (5] SLE 35 B AE T E MBS . R
SKIRBE % MDR1 3435TT F K AU A1 2677TT Jk A 7Y
PEAT IR B FRAR. Ik, MDRI1FEH Z ML
B R 10000 SLE £8 35 3 3= 1R i Sk IR IE 1 & 26 X
B TAEK, WA ER, MDRI C3435T & [H
Z2 A IR 1 98 8 5 PR IR e 7 0 RNA IR s i %5
YIAH



3 #EF B (Biomedical Transformation), 20214E9 A, 4524, 53 59

3 MDRI1EREZEHMERERT R

RA B—FEF AR, LIXFFRbE . JE B £
TN FEAE A 12 PR SE MRS o RA R i LI
Al GO R R S M R AEE T R . OFF
KT R, BAEH RS RA K S H
JEASE. BT RN SN EAEAAR, IR
FIAFF S A AR st A% R 28 % RA (18 S M R AR T) 1
3.1 MDR1EE &5 M RA 5 =%

VAR, Ao Was, MDRIFERHZEMS
RA 1) 35t 1% &y JB Pk A1 36 AU %5 U A ¢ . Muralidharan
AEROIE % B BT AR TR 336 1) RA £ 3% 11 329 {91 et B
X BE & F9E MDR1 C3435T K2 [N £ 5 PEF1 RA B34 I
PRFRUA S . S50 o, #4947 MDR1 C3435T
SR RA BB A 8 1 EULAR S5 3l
0, CTIRPHAIF RA BT BRFE B U, JF
HJERA BE B AL A % . Boughrara 5P
PEREAE I TR T 110 191] RA B35 1 101 {91 fgdt B o) e
HIATAEWFSY, 455 8 MDR1 C3435T 3 H £
MR RA 19 5 J e T % .

MDR1 3£ [N 22 25 F1 RA 815 5 J8k ¢ 2 i iiF
FEARXTE D o AUA B LI 45 e o —3k, X
ATREFIBTSE N ABINRE . MR A e A K, i
AERMFFE B, RA S SN I B 4101 P-gp (92
KK AR 1 sl 17, PRI Z5 %) (Disease—
Modifying Anti—-Rheumatic Drugs, DMARDs) J7 %X
RS H RO R A R
32 MDRIEFSSHERATHABURIESHA

HHEER

thF & WS (Methotrexate, MTX) 7EIlf PR
FEA R, WA, BIVEMR, ms0E
YERAERERL, BN —Fh A R St A
5% (DMARDs), © 32 %I K B A= 19 1 B G .
MTX A FI AL 5 it R A s 0 410 o A 56, MTX
B AR I SR T A R, S A S A
FR AR -1 A 10 E S s ML A4, MTX 78
20 i N B AR S 2 R A R IR ER A . MTX 3
ML ABC K ESE M, Hor ABCB17E MTX it 2
JiL B & T S AR . B oA E A B g X
MDR1 (ABCB1) BEPH 2228 METE MTX 245 9 2k A 4~y
T B A E AT TIR AR

Lee S5 EAT T — Ty M 14 5T 1) Meta 534
PRIT MDR1 C3435T 3K 2 25 ME F1 RA f8 3 DMARDs

SN SRR AR SE . S5 s, MDR1 C3435T
H P £ B MR e 5 DMARDs 16 97 19 52 W M TG 6 |
{HFIES RA I MTX B 1EA 55 . Moya 5205 194 5]
32 MTX 697 9 RA 23 MDR1 A9 16 4~ SNPs £ 17
JYHTIE & B, MDRI rs868755 G>T, rs10280623 T>
C, rs1858923 A>G 5 MTX A K W A6, 44T
RAFMA RN R RS TARETMEAR, %
FRPOFSY MDR 1 3 K 2578 | N N BERY 40 A, 45
JIR, RA M MDR1 C3435T JE K 514345 K 2543
FEPRUAICR 5 1 H X B 22 R RG24 3
FMTXIGIT I E T, MDRI C3435T J& K £ 451
SYFROH S, CCREPRIAY S 1 MTX I 7 5400 4k F
CTEL TT A AR P MTXIRIr &,
MDR1 C3435T 3 H Z & M5 MTX A K 0 % VI AH
%, Naito 22N N #E4F MDR1 3435TT 4 [K Y i) RA
|| R R A A b 5 R S A = 1A B = SR L
BE] M 245 MR 2% W5 BN RA BB B D RE A0

RA %R0 F DMARDs 2840, few B4
A= A SR T K B 24 ) 7 T 4 S 1R 1Y) )
BF, BTl & B4 FOR BN B 2552 1] 56 3R,
G5 BT R TR R 25 1 i TR 4 24 FE RA YR YT
FIRIESE , LASH R AH DG 25 MR K B RAPE AR 297 12
ML X S HE RIS T, IR BN R R T
AR BE T A B Y

4 MDRIERZEEMEME & RREMERR

41 MDRIEFSEESHMEMBESEREMHERS

B

KIPESE TR (Bullous Pemphigoid, BP) J&
— BRIk F B R, AR N B R &
FURAS, RO T UL 1gC M (5%) C3PIRT
AT, L AR X AR LAY E BT
PR MDR 1 J R 22 251 i BP 103845 5 Jier: © A iF
%% o Rychlik—Sych S5 3% £ R A HF 1 71 4] BP &
HOFN 156 fi] fd B Xt B A 58 MDR1 C3435T.
G2677T/A 3 [H Z2 251 F1 BP A4 & 5 KUK o &5 S ik
7N, C3435T IER Z M BP 1) &4 KB TE o, 4R
1M G2677T/A J K Z 25 ME I BP () &AM . TE4EAF
A 2677TA FER B AR T, BP & A B AR X JRURS: 22
E S b AR 2677TT KL B #4 # h, BP
R AR IRURS: 2 vt 2 A5 A b, Z ST IR B
2677G S FLFIXT BP iy A4 A R4 EH . Rych-
lik—Sych 25513 1% BP H3% MDR1 Y B4 50 4647



60 3 % EF B (Biomedical Transformation), 20214E9 A, 4524, 53]

Mr32W], 1236T-2677G-3435T 4% %1 1] g %F BP 14
KR R B ER .
42 MDRIERFEHEMEEMBEREMERTH
A R IES A FEIER
HAREALTC (Myasthenia Gravis, MG) H—Fp
LRz S NSRS S i [iY B N E B IR L N (132 N 0
5| BAw BAL L T RE B AT I SRAS M 1 B G PR o
MDR1 K 2 25 MEmT GEA MG ML 253k FE A G . Zhang
g2yt b | AR 120 ) MG SR BEATIFSE, 129 441
BE M2 HAE (CsANARYY, 453878, MDRI
1236TT 5% 2677TT y#5 B E , MHK CsAWRE = T
MDR1 1236CC 5% 2677GG #5741 # , MDR1 KN £
A HEXT CsA 245V BE S AN K o ARTLAF 5T il T4
A NP B IR BRI, A i — R AT .
AL Z2 251 5 22 BB AH T3 e PR 1A
RN GRS R, BAMARER ZEMS
ATD FH SR A HRE AN R — 8, XuTag R A (1)
R ABIA ARSI 5 (2) PREARER
SR, R BIHRE AR . T, TR EE A
P Z XTI IT 45 3 R Z51e B2 s (3) B ATD 24
BB, AN 275055 ATD B9 SRR 52 N
R E|H B et B AL WRE MRS,
Wi B A m ), SRR
AR F AR ) %, AID 19 55 JEE IRI AR5 85 78 AID
Y R EE SR, EIEB A B AL B
Il PRI FH A7 156 R A AT R EE e Pk . AT JE
AID 1) A % i 2 PR3 R 3R R 33 A% BE DR AH B4 1Y
50, IFRATTERI AL Sy PR A R i, Eo
IG5 PR B R Rk, XA R T —
A 886 AID 1 & A AL

5 RE

REHERE R e AL 3 S5 e Bk
MERZARTIF AR, X RAEANBE AR 2 pom A 1
PEAT AR BT SEE L RUES N, i
R L AR BB (00 IR IR #E A, IR — M
AN [RDIR S AL FEEA T RE .32, e S X T
B AR RE S BEATRSEAG IR P Y, B B
IR A

R PR PR SRR e B R ™ A, B
LEBATEBRRE S i i U rp TN AL B SR A
LPWFE AL o 2 RE IR 2 27 O I DA KE AT )2 1
T T AL R o B AN REAR RS ) AR 25 iR 7 14 22 57 B

o UL, FRATTN 2 A A o B2~ BT R L BT
AR BT A AID SRS R IR AR L 3 R 7
PRURGEIN . BT ARG Sy ATD 14932 Wi R 00 15 A i F) 5K
WA I, R R A B

& %

[1]1 EEU, 4. B M) B3 M. deat: ARTA
L, 2018: 309

(2] HHP, 8/ i B XGRAG 27 (M. JE T B R
1, 2018: 61.

[3] D'CRUZ L G, MCEIENEY K G, TAN K B C, et al.
Clinical and laboratory associations with methotrexate
metabolism gene polymorphisms in rheumatoid arthritis
[J]. J Pers Med, 2020, 10(4): 149.

[4] ZHAO Y, MIAO Z, JIANG M, et al. Effects of
breviscapine and C3435T MDRI1 gene polymorphism on
the pharmacokinetics of fexofenadine, a P-glycoprotein
substrate, in healthy volunteers[J]. Xenobiotica, 2021, 51
(3): 366-372.

[5] HOFFMEYER S, BURK O, VON RICHTER O,et al.
Functional polymorphisms of the human multidrug-
resistance gene: multiple sequence variations and
correlation of one allele with P-glycoprotein expression
and activity in vivo[J]. Proc Natl Acad Sci U S A, 2000,
28,97(7): 3473-3478.

[6] SHEN X M, CHENG J. Effects of MDR1 (C3435T)
polymorphism on resistance, uptake, and efflux to
antiepileptic drugs[J]. DNA Cell Biol, 2019, 38(3):
250-255.

[7] WANG R, SUN X, Deng Y S,et al. Effects of MDR1
1236C>T-2677G>T-3435C>T polymorphisms on the
intracellular accumulation of tacrolimus, cyclosporine A,
sirolimus and everolimus[J]. Xenobiotica, 2019, 49(11):
1373-1378.

[8] PETRYSZYN P W, WIELA-HOJENSKA A.The impor-
tance of the polymorphisms of the ABCB1 gene in
disease susceptibility, behavior and response to treatment
in inflammatory bowel disease: a literature review[J].
Adv Clin Exp Med, 2018, 27(10): 1459-1463.

[9] ZHAO X, ZHANG J, LIANG Y, et al. Advances in drug
therapy for systemic lupus erythematosus[J]. Curr Med
Chem, 2021, 28(6): 1251- 1268.

[10] HBF, BN . i HUER KR 7 (M. bt B2 i i
#, 2018: 66-79.

[11] WANG J, LIU Y, ZHAO J, et al. P-glycoprotein gene
MDR1 polymorphisms and susceptibility to systemic



3 #EF B (Biomedical Transformation), 20214E9 A, 4524, 53 61

lupus erythematosus in Guangxi population: a case-
control study[J]. Rheumatol Int, 2017, 37(4): 537-545.

[12] GONZALEZ T P, MUCENIC T, BRENOL J C, et al.
ABCBI1 C1236T, G2677T/A and C3435T polymorphisms
in systemic lupus erythematosus patients[J]. Braz J] Med
Biol Res, 2008, 41(9): 769-772.

[13] LIS, ZHAO Q, WANG B, et al. Quercetin reversed MDR
in breast cancer cells through down-regulating P-gp
expression and eliminating cancer stem cells mediated by
YB-1 nuclear translocation[J]. Phytother Res, 2018, 32
(8):1530-1536.

[14] ZHANG B, SHI Y, LEI T C. Detection of active P-
glycoprotein in systemic lupus erythematosus patients
with poor diseasecontrol[J]. Exp Ther Med, 2012, 4(4):
705-710.

[15] RAMES R, KOZHAYA L, MCKEVITT K, et al. Pro-
inflammatory human Thl17 cells selectively express P-
glycoprotein and are refractory to glucocorticoids[J]. J
Exp Med, 2014, 11(1): 89-104.

[16] KOBAYASHI T, MIURA M, ABUMIYA M . Influence of
ABCBI1 polymorphisms on the pharmacokinetics and
toxicity of lenalidomide in patients with multiple
myeloma[J]. Med Oncol, 2019, 36(6): 55.

[17] YANG XY, XUD H.MDR1 (ABCB1) gene polymorphisms
associated with steroid- induced osteonecrosis of femoral
head in systemic lupus erythematosus[J]. Pharmazie, 2007,
62(12): 930-932.

[18] JOY M S, LA M, WANG J, et al. Cyclophosphamide and
4-hydroxycyclophosphamide pharmacokinetics in patients
with glomerulonephritis secondary to lupus and small
vessel vasculitis[J]. Br J Clin Pharmacol, 2012, 74(3):
445-455.

[19] CALVO ALEN I, PEREZ T, ROMERO YUSTE §, et al.
Efficacy and safety of combined therapy with synthetic
disease-modifying antirheumatic drugs in rheumatoid
arthritis: systematic literature review[J]. Reumatol Clin,
2020, 16(5 Pt 1): 324-332.

[20] MURALIDHARAN N, ANTONY P T, JAIN V K,et al.
Multidrug (MDR1) 3435C>T gene

polymorphism influences the clinical phenotype and

resistance 1

methotrexate-induced adverse events in South Indian
Tamil rheumatoid arthritis[J]. Eur J Clin Pharmacol,
2015, 71(8): 959-965.

[21] BOUGHRARA W, BENZAOUI A, ABERKANE M, et al.
No correlation between MTHFR ¢.677 C > T, MTHFR c.

1298 A>C, and ABCBI ¢.3435 C>T polymorphisms and
methotrexate therapeutic outcome of rheumatoid arthritis
in West Algerian population[J]. Inflamm Res, 2017, 66
(6): 505-513.

[22] TSUJIMURA S, TANAKA Y. Disease control by
regulation of P-glycoprotein on lymphocytes in patients
with rheumatoid arthritis[J]. World J Exp Med, 2015, 20,
5(4): 225-231.

[23] EHE. SLC19AT jt & 22 254 5 R Bk AR £y 7 A
[ SN AR OGP BIF 5T [D]. B 55, 3 B2 B K 2 2 22 B,
2013.

[24] LEE Y H, BAE S C, SONG G G. Association of the
ABCB1 C3435T polymorphism with responsiveness to
and toxicity of DMARDs in rheumatoid arthritis: a meta-
analysis[J]. Z Rheumatol, 2016, 75(7): 707-715.

[25] MOYA P, SALAZAR J, ARRANZ M J, et al. Methotrexate
pharmacokinetic genetic variants are associated with
outcome in rheumatoid arthritis patients[J]. Pharmaco-
genomics, 2016, 17(1): 25-29.

[26] Z5i . JERGRICT R B e iz B D 238505 T 0
W7 R AN BN AR DG AR 5E (D). LR ZRUBEFER
IR R BB, 2010.

[27] NAITO T, MINO Y, AOKI Y, et al. ABCB1 genetic variant
and its associated tacrolimus pharmacokineticsaffect
renal function in patients with rheumatoid arthritis[J].
Clinica Chimica Acta, 2015, 18(3): 79-84.

(28] B/, IRFAMK, Z R, A . FRIEZE MR I R P
PRI AR A7 BT BB IE 0 R GEPEA [J]. T R TIE 12 27 22k,
2013, 13(3): 300-307.

[29] TK=2ZE . BERMERG 2: [M]. 55 8 L. dbnt: AR TLAE AR
#t,2013:164.

[30] RYCHLIK-SYCHM, BARANNSKAM, DUDARWICZM,
et al. ABCBI1 gene is associated with the risk of bullous
pemphigoid in a polish population[J]. J Dtsch Dermatol
Ges, 2017, 15(5): 499-505.

[31] RYCHLIK-SYCH M, BARAASKA M, DUDAREWICZ
M, et al. Haplotypes of ABCB1 1236C>T (rs1128503),
2677G>T/A (rs2032582), and 3435C>T (rs1045642) in
patients with bullous pemphigoid[J]. Arch Dermatol Res,
2018, 310(6): 515-522.

[32] ZHANG Y T, YANG L P, SHAO H, et al. ABCBI
polymorphisms may have a minor effect on ciclosporin
blood concentrations in myasthenia gravis patients[J]. Br
J Clin Pharmacol, 2008, 66(2): 240-246.

[ HHA] 2021-04-28



