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with drug resistance in epilepsy, and to further determine which antiepileptic drug (AED) epileptic patients with the polymorphisms
tend to be resistant to. Methods A questionnaire was conducted among epileptic patients (31 cases resistant to AEDs and 67 cases
sensitive to AEDs) who attended the outpatient department and ward of the First Affiliated Hospital of Baotou Medical College or the
Epilepsy Clinic of Baotou Central Hospital from November 2017 to June 2018, and got a diagnosis in accordance with the 2014 diagnos-
tic criteria for epilepsy published by International League Against Epilepsy and confirmed by video electroencephalogram and cranial
MRI. DNA sequencing was used to analyze the distribution of MRP1 polymorphisms. Enzyme-linked immunosorbent assay was applied
to measure serum MRP1 concentrations. Chemiluminescence was used to determine blood concentrations of carbamazepine and val-
proate in the epileptic patients. Results DNA sequencing showed that single nucleotide polymorphism was not found at 128 bp and
3173 bp of the MRP1 gene, but present at 218 bp and 2168 bp, in the AEDs-resistant patients and AEDs-sensitive patients. Five pa-
tients carried a C218T (rs41494447) mutation, with four in the AEDs-resistant group and one in the AEDs-sensitive group, and there
was no significant difference in the distribution of C218T (rs41494447) polymorphism between the two groups (P >0.05). Nine cases
harbored a G2168A (rs4148356) mutation, with six in the AEDs-resistant group and three in the AEDs-sensitive group, showing a sig-
nificant difference in the distribution of G2168 A (1s4148356) polymorphism between the two groups (P <0.05) ; the proportion of GA
genotype was higher in the AEDs-resistant group (67% ) than in the AEDs-sensitive group (33% ). The concentration of MRP1 in the
AEDs-resistant group was significantly higher than that in the AEDs-sensitive group (P <0.05). No significant difference was observed
in MRP1 concentration between patients with different genotypes of C218T (rs41494447) or G2168A (1s4148356) (both P>0.05).
The patients carrying GA genotype at 2168 bp of the MRP1 gene had significantly lower plasma concentrations of carbamazepine and
valproate than those carrying GG genotype (P <0.05). Conclusions The polymorphism of G2168A (1rs4148356) of the MRP1 gene
may be responsible for AED resistance in epileptic patients, instead of G128C (1541395947 ), C218T (rs41494447) , and G3173A
(1s41410450). The high expression of MRP1 may be one of the factors leading to drug resistance in epileptic patients, and is less like-
ly to be the result of mutation at 218 bp or 2168 bp of the MRP1 gene. The patients with G2168 A polymorphism tend to be resistant to
carbamazepine and valproate.

Key words: epilepsy; drug resistance; multidrug resistance-associated protein 1; genetic polymorphism; antiepileptic drug
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ATP 255 &R Wk, 2 5 2 Fh W IR R A AN I 2 I I W R A R B 2017 AF 1T H &

T 11z %, MRP1 2 [ 2% 35 19 38 in mT BHL 15 B 50 25
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1.3.4 DNA ZJlg 48 # Ix & ik el 3237 i & 50
x TAE 2% ph % ( FR & Tris base 242 g, EDTA 18.612 g
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#1 AED MiZ54E%0 AED SR A— R IR S

28 5 1) % PR ( B/ %, 4]) HEH(vxs, ¥) Az (xxs, A) A (x£s, A)
AED #t 2541 31 16/15 31.77 £12.27 244,71 £119.38 38.90 +£25.93
AED £ 20 67 32/35 26.31 £11.99 190.70 +108. 89 26.81 +24.19

5 E 0.126 2.082 2.215 2.250
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WA KA 98 £ DNA KEA i

Kl MRP1 £y 128G > C (141395947 ) 218C
> T (1541494447 ) [ 2168G > A ( 1s4148356 ) .
3173G > A (141410450 ) fif 5 ¥ 5], H b 128G >
C(1s41395947) 3173G > A (rs41410450) {7 i K

WAL, ¥ UL gi 45 7 GG B A fi; 218C > T

(rs41494447) (o] W C—T ¥4 5 44];2168G >
A(rs4148356) L si Al W G—A 5459 fiil , W32,
2.2.3 Hardy-Weinberg - # & £ # 3 MRP1
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2.3 AED fiZ44H5 AED S B AF A E FMHB K

AED Tiif 25 20 MRP1 218 i CT & X &L B (Y L 41
} 80% , AED HS 4 MRP1 218 {3 CC Xt A % i |5
WK 20% ,Hi & TIRE, WE EF Lg% E
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R cc 93 CG 89 2.4 MRP1 C218T CC.CTERHER®XKEEN.F
cr 5 GA 9 ODRITEMAREMLEE
T 0 AA 0 .
Hardy-Weinber " 0. 067 0297 MRP1 218 7 S5 F CC #5 CT By £ &g
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*3 AEDs fiZ5405 AEDs IR AR AERMBREFABFHHPOLEE [(n(%)]
N 218C > T( 541494447 ) 2168G > A (1s4148356)
ol TT AA
C T cT cC G A GA GG
AED #2528 58(93.5) 4(6.5) 4(12.9) 27(87.1) 0 56 6 6(67)  25(28) 0
AED # B 28 133(99.3) 1(0.7)  1(1.5) 66(98.5) 0 131 3 3(33)  64(72) 0
YAk 5.550 5.699 5.354 5.624
P14 0.018 0.017 0.021 0.018
%4 MRPI 218 fiifi CC.CT EEE K /KB . £ 57 FMZ5R F6 AED MiZ§4A5 AED 4 MRP1 BAKEMLE (x£5)
BL® (xzxs) Pyl 1) % MRPI1 3 & XA P14
N 7 38R cC CcT (44 P14 AED #k & 280 67 46.64 +£29.83 6,407 <0.001
AR ARB A 60.56 £20.76 58.17 £18.36 0.217 0.829 AED #2548 31 92.88 +39.69
FLEERGRE  5.45+1.55 3.98+1.65 1.754 0.090
2.7 MRP1 EH XKL /K FEE MRP1 218 L f1

2.5 MRP1 2168 fii 55 GG.GA EF B F KB,
*5HEFMEARKELLE

MRP1 2168 fii ni £ [H GA RGN B & F 574
T IGBR BN i 24 vk FE S (EAR T GG B, 2 R A 4
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EE  (xxs)
W AR GG GA 118 P1i
KB 2R E 60.36 £20.68 40.95 £18.02 2.594 0.012
FTLEHFRGRE  5.23x1.67 2.98+0.98 3.906 <0.001

2.6 MRP1 E 5k E 7 AED it 25 42 1 AED # &
HhERBLLE

AED i 25 20 MRP1 4 1 (19 ¥ &£ 5 AEDs fi{ s 21
P B3 &, WA Z R Ao i X (P <
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2168 M EFSSERNX R

98 i A [] 5 P4 U O AR & I3 b MRP1 R 1
KK (B2, 0D) 4n F , MRP1 218 {3 CC
FLA A5 CT L[R2 % MRP1 5 7 400 % B {H
LRI E (P >0.05) ; MRP1 2168 i GG
SE AR GA LN 7 B % MRPL 2R 7 0% % B (H
ZREGEIT¥EL(P>0.05), KT F£8,

%7 MRP1 218 fuEE CC £ . CT & OD EHHLLE

(x£5)

AREA #l4(n) MRP1 OD 14 (X P
MRP1 218CC 27 0.26 £0.05
MRP1 218CT 4 0.24 £0.04 0.605 0.550
#8 MRP1 2168 fiTEE GG & GA & OD EHLLEE (v +s)
AREA #)4(n) MRP1 OD 4& t{h P
MRP1 2168GG 58 0.26 +0.04
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% A = logistic [@ )3 43 #7
DLAR i 2515 00 R RS i, DUAR IS R R T2
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MRP1 e B 53 Fh i 1 AN B AL, B8 R AR T 25 19 XU
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1E 4 1k T 24 P R 1 e AL ] T e LA
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rier, BBB ) (19 1L 4 R 40 0 o JE 925 3 2 7
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B B R £ & 1 ( single-nucleotide  polymor-
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2 A 35t 1% 728 S 6B 98 52 i MRP1 (1 ) fE. 9] 41
G2168A ((Arg723gln) AJ LL 52 i B 51 9 58 55 X5 b 97
A AR 5 G1299 T ((Arg 433 ser ) 3 33 I 20 Hela 4l
JEL P 25 R SR T 7 A X BT R R T 245 1k 5 G3173 A
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i X A HE IR 1Y SR o

P ARH , A% R 2 APk (SNPs) 5 25 A %,
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BEAZIC TR o WAL (SCNLA) 4 fih NAVI. 1NA
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AWFFEAE 98 Bl Fa K [ T 1 MRP1 K] SNPs
5000 T 24 0 ¢ R, AED i 24 2 il AED % 2H I
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(1541494447 )  G2168A ( rs4148356 ) . G3173A
(1s41410450) P4 4~ £ 45, DNA il ¥ & 7%, MRP1
G128 C F1 G3173 A i s A7 LR R AE , B A% AT IR
L AMAEIET MRP1 C218 T F1 G2168 A 1 W 4~
AL, {HJE AED fif 25 40 5 AED /& 41 MRP1 C218T
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