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ABSTRACT Objective: To explore the relationship between SCN1A, MDR1 G2677TA, ABCB1 C3435T gene polymorphisms and
the treatment effect of levetiracetam (LEV) in children with epilepsy and the influencing factors of curative effect. Methods: 226 children
with epilepsy who received LEV treatment in our hospital from June 2019 to July 2021 were selected as the research objects, and the
genotype and allele distribution of all children were analyzed. 3 months after treatment, they were divided into effective group and
ineffective group according to the treatment effect. The genotypes and allele frequencies of SCN1A, MDR1 G2677TA, ABCB1 C3435T
in the two groups were analyzed. Univariate and multivariate Logistic regression analysis were used to analyze the factors affecting the
clinical efficacy. Results: There were significant differences in genotype and allele distribution frequencies of SCN1A rs4667869,
SCN1A 1510497275, MDR1 G2677TA, ABCB1 C3435T in children with epilepsy(P<<0.05). The distribution frequencies of genotype GG,
GC and allele G of SCN1A rs4667869 in the effective group were higher than those in ineffective group (P<<0.05), and the distribution
frequencies of genotype CC and allele C were lower than those in ineffective group (P<<0.05). The genotype GA and allele G of SCN1A
1510497275 in the effective group were higher than those in the ineffective group (P<<0.05), and the distribution frequencies of genotype
AA and allele A in the effective group were lower than those in the ineffective group (P<<0.05). The genotype GT, TT and allele T of
MDR1 G2677TA in the effective group were higher than those in the ineffective group (P<<0.05), and the distribution frequencies of
genotype GG, AA and allele G in the effective group were lower than those in the ineffective group (P <<0.05). The distribution
frequencies of genotype CC, CT and allele C of ABCB1 C3435T in the effective group were higher than those in the ineffective group
(P<<0.05), and the distribution frequencies of genotype TT and allele T were lower than those in the ineffective group (P <<0.05).
Univariate analysis showed that monthly seizure frequency and birth asphyxia history were related to the efficacy of LEV treatment of
children with epilepsy. Multivariate Logistic regression analysis showed that the genotypes and allele of SCN1A rs4667869, SCN1A
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rs10497275, MDR1 g2677ta and ABCB1 C3435T and the birth asphyxia history were the influencing factors of the efficacy of LEV
treatment of children with epilepsy. Conclusion: SCN1A, MDR1 G2677TA and ABCB1 C3435T gene polymorphisms in children with
epilepsy are related to the therapeutic effect of LEV, and their multiple genotypes are the influencing factors of the therapeutic effect of

LEV.
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T2 LEE R LA 2 R G, HA R m RS,
A H FT L A ERJL 1000 T3 LA, [ PR S
ZH 3.5%~4.8% , Horh =4y — LI F T LN B W &%
MU 2%, 52 % 3 8, A RO R 4 =00 22— (90 s L 2™
A IR I R AR, B RTHURIR 25 TR T AT R IR T
JLRY B ki6YT 3R, 22 Z 31 G 3 (Levetiracetam, LEV ) &t —F
RVE BT 2% , AT 302 85 b 2238k G 1) 400 s BB 1)
H e, L 2= oE 5 B HURO 24 9 UM B3R Y7 I 25k
FERE R R 2 — R RE RN 28, A 7 R
SCNIA i & By [ 145 P Na* il 8 1) 8 288, SCNIA Fiifidh
FE PR AR ] SN (1 & AR SR 7 Rl 7R J4b,
PRI T 25 P 5 225 it 25 3£ X 1 (Multidrug resistance gene 1,
MDR1) 3%k Il K H 4afis =) P- # 2 11 (P-glycoprotein,
P-gp) 1 Z i B VIR C 95 A [R] , MDR1 G2677TA &
J& T MDRI {45 21 24k i T ,ABCBI C3435T 3 J& T
ABCBI % 26 5407 HAiC A B R HBUBIR 25 11
RIEIT R 5 MDR1 G2677TA ,ABCB1 C3435T R AIA 5%,
TEATAFAE— 52 B4 B, A 5 SULHR 55 Wi £ JL SCNIA |
MDR1 G2677TA . ABCBI1 C3435T XN L& 4E5 LEV Ik
TR 2 ST 2 B 2, DU SA B A8 LI R TA Y7 $ it
—E5%,

1 ZRAn R ik

1.1 —Rg3E#

TEHE 2019 4F 6 H % 2021 4F 12 H fEA B 432 LEV iRYT
PR S8 L 226 B BFFER S, 226 il LT G AL T
TV ANRE, FF T RAA BRI By S d I . 226 i 8
JLHr, 55 101 9, 2 125 {5 4R 10 D H ~14 % P34 (6.18+
3.57)% BN ZAVESSAL 218 70 4], #5453 96 ], F4rak & 4T
60 fi] ; P T 9.3~31.37 kg, -2 (24.13+ 4.28 ke, {4 5 it 15 %4
(Body Mass Index, BMI)12.48~18.56 kg/m?, -4 (15.13+ 2.57)
kg AR 1A~ ~4 48734 (1.85¢ 1.14)48; A RVEMIF 1~8
WP (4.472 0.85) U PR S A7 107 451, 58 119 i 5 i
AR A 22 ], JE 204 il
1.2 PANSHERR R

RABRUE: 0 FHE T A IR 2 BB VRS IR AT 5 R I PR
LWk AEN, 28 3L 151 T B HLITZ $3 3 (Computed tomogra-
phy,CT) iR (Magnetic resonance imaging , MRI)#f
;0 ks 14 250 UHEENR IR LEV(<4 % % H] LEV
FRI,2 4 ZFEH LEV R); o BILEGRE 2 R Z45,

M AT 50 3 IR AR S may AL A H A 259 o HEBRARIE -
0 PN BRI THE R A RSN 0 Jork T IR AR S
WP EOR R MAEAE ;0 RIARLI IR E ;0 HHK
TR BRI SE AT 5
1.3 Ak
13.1 ST AERITRNE AWR DA BILSRAERA
LEV F (WHTHUH 2k Bt A B 71, E 254 H20184031, 41
% :1.0 )5k LEV H ARG (VL5 8 245 B A PR D [ 24
HET H20193334, #iA% : 150 mL:15 g(10%)]. 4 % LLF A ik LEV
W, TR, 1R /d, IR IR 10 mg-kg'-d?, 7 d38m 1k, 4
% KU AR LEV 1k /d, 4i 4557 & 20~60 mg-kg'-d', if
57 3 AT MR 1 R AR bR HED A T IR N R
VEJ s, ARSI 75%~100% 7 B30 (04 75% , AMEFE
100%), RAEMZIED 50%~T5% A5 (fFE 50%, AfudE
75% ), ARSI <50% R0, Kt Bak A A
Ve W vy R v
132 MEARESHE A BILYTRERIRZG G RER
jRzS EAM KM 2 mL, SRAEM MEEAA £ i 2 1R
(EDTA)HLEER M4, RAET 20 CORFTRM
1.3.3 DNA #2RUREEZSH W H5EE Gentra 245 Oila-
gen DNA Jili #2377 & (0 T MG A Bk PR 7 ) $HL
BLIKZH DNA, ffi ] Qubit 3.0 255 HEAX - i A% R E 1A
(LA I AR A FRA AL A5 Q33216 )il DNA [k
JERDCERE L, R EMUEF UL B bR S SR LY DNA =P
17T -80°CyKFHFFI . A F Haploview £} (versiond.0) BEFE
SCN1A 154667869 SCNIA 1510497275 MDR1 G2677TA
ABCBI C3435T JyAF5E#E 5, R ] PCR-RFLP HAR S 72 (K] 1Y
SR AR SIS ¥ DNA #5382 20 ng/pL, i Assay De-
siger( Sequenom A ) )it 5 ¥ (514t LAY TRA RS
Al G ) 3 1S PCRISUM AR Z : DNA B 2.0 WL, 443 22 L,
SN 1.0 wLo SR 454 :95°CHiAE M 10 min, 95°C A5 30 s,
62°CiR K 75 s(50 MEFF ), 7E Taqg DNA RS A/ERT , (5]
YVREVRASIAR AT AR ] I IE oA L ARG AN PCR. 2% I Wie ] 452
B, BRI R FIPOCIRAL 222 B, A3 B B4R Al TL 998A
ARG, 15104 IE (55 I 5057 FBr SCN1A 154667869
SCN1A rs10497275 MDR1 G2677TA . ABCB1 C3435T ] 3%
I B R S FR AL s AR B AR SE ERHR R SR A BR A
FIRAL, Ir S e e AR R S UL A AT
1.4 Git=H%

R FH SPSS22.0 Geit 2 A TEE i AEAR R ATR T
& H Hardy-Weinberg - i i 47 & % . SCNI1A 134667869
SCNI1A 1510497275 MDR1 G2677TA . ABCB1 C3435T (/) 3t
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TR R R J DR ST RGOSR LR R S A AR
R o K3 5 R RN ZR M Z N FR Logistic [ml A5 H LEV
IBITRCR AN E . DL P<0.05 MZERAGHEE L.
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2.1 Hardy-Weinberg T

A WF 5% i SCNI1A 154667869 SCNIA 1510497275 MDR1
G2677TA . ABCB1 C3435T F%[H L& EH 474 Hardy-Weinberg
A EHE(P>0.05) , X Ul B A ST (R A 7E B AN TR b B
RFtk
22 BERBMEMCERASRER

7 W B L SCNIA rs4667869 [ 3 [H #1 GG .GC.CC,
SCNIA rs10497275 By % K 1 GG .GA .AA,MDRI1 G2677TA
By GG GT. TT.GA AT . AA, ABCB1 C3435T 3L
CC.CT . TT M IHAEA B, HAp A R A Ge it 2 25
(P<0.05), #EILZFE 1,

23 EEEZAMS LEV BT RHXR

VRIT 3 A A I, 226 BN BULT, 83 611(36.73% )17 N
P, 69 191(30.53% )J7 A 54K, 33 B11(14.60% )7 ECHA L,
35 11(15.49% ) I RN TCEL L 6 41(2.65% )T INE . EA AL
185 {7, VA AR, HAx 41 FIAR IR, A 54l SCN1A
154667869 MYFEH T GG .GC K AENFHE K G 43 Ml % i F I
2 (P<<0.05), KR CC A5 3L C 437 SR AL T ok 4l
(P<0.05); A%k SCNIA rs10497275 (3L A GA R % 3L
G HF IR (P<0.05), BT AA J G 3L A 43 Fi il
FALF IO (P<0.05); %44l MDRI G2677TA i3 [H 4
GT.TT K5 T T 4L (P<0.05), ZH A GG AA
FAEMFE G ARG T T0a41(P<<0.05) ; 5 %440 ABCBI
C3435T By SEF R CC.CT KA H C i T o
(P<<0.05), 3R TT KA T A AL T I0R (P<
0.05). FElLFE 2~ S,

x 1 FWBIL 4N BERERS S AR Hardy-Weinberg FE#&8 [n(%)]
Table 1 Hardy Weinberg equilibrium test of four single nucleotide polymorphisms in children with epilepsy[n(%)]

Distribution Distribution
Gene locus n Genotype ¥’ P Allele ¥’ P
frequencies frequencies
226 GG 62(27.43) 5.738 0.018 G 194(42.92)
SCN1A
GC 70(30.97) 8.492 0.005
154667869
cc 94(41.59) 258(57.08)
226 GG 46(20.35) 6.132 0.016 200(44.25) 8.276 0.006
SCNI1A
GA 108(47.79) 252(55.75)
1510497275
AA 72(31.86)
226 GG 46(20.35) 13.376 0.000 G 174(38.50) 9.137 0.000
GT 82(36.28) 156(34.51)
MDR1 TT 37(16.37) A 122(26.99)
G2677TA GA 29(12.83)
AT 28(12.39)
AA 4(1.77)
226 CcC 94(41.59) 10.438 0.000 C 280(61.95) 21.357 0.000
ABCBI1
CT 92(40.71) T 172(38.05)
C3435T
TT 40(17.70)

K2 BRAS TR SCNIA rsd667869 HEE FI B R %4 £ F 43 76 L [n(%)]
Table 2 Comparison of genotype and allele distribution of SCN1A rs4667869 between effective group and ineffective group [n(%)]

Genotype distribution

Allele distribution

Groups n
GG CC G C
Effective group 185 55(29.73) 67(36.22) 63(34.05) 171(46.22) 199(53.78)
Ineffective group 41 7(17.07) 3(7.32) 31(72.09) 23(28.05) 59(71.95)
% 19.726 9.148
P 0.000 0.000

2.4 ®W LEV g RO EAZRBRR S
NI RoR, A RAEERAN AR R LS LEV iG)T

T B LT ROCA K (P<0.05), [ LM AF 1% 0 A VR 2R AL
PRHE BMI EE PR IR S 45 5 LEV 367000 8 LT 300
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K(P>0.05), FEWFE 6,

2.5 M LEV 8T R E & S B & Logistic B35 #7
DIRITROCR A i (AR =0, J&xk =1), LI SCNIA

154667869 FLK % (GC=0,GG=1,CC=2) .SCN1A 1510497275

H (GA=0,GG=1,AA=2) MDRI1 G2677TA X}t Zidl

(GT+TT=0, AT+GA=1,GG+AA=2) ABCB1 C3435T # [ %I

(CC=0,CT=1,TT=2) St A RAESZ(H RIEMH <4 1k =0, A
BAEWIERZ 4 W =) AEZERH (L =07 =1) N HER, R
H Z W & Logistic [|] 9 £ &Y 4> 7 , 45 R I /8 :SCN1A
1s4667869 SCN1A 1510497275 MDR1 G2677TA Hl ABCBI
C3435T SERR R AFASER | AR 22 BB 2 LEV 3Ry UL
PIRZM R 2. TR 7.

%3 BRAS T SCNIA 1310497275 HEEFE B R Z (i E 43 76 b8 [n(%)]
Table 3 Comparison of genotype and allele distribution of SCN1A rs10497275 between effective group and ineffective group [n(%)]

Genotype distribution

Allele distribution

Groups n
GG AA G A
Effective group 185 38(20.54) 97(52.43) 50(27.03) 173(45.95) 197(53.24)
Ineffective group 41 8(19.51) 11(26.84) 22(53.66) 27(36.59) 55(67.07)
IS 7.369 6.174
P 0.009 0.015

& 4 HRASFT304E MDR1 G2677TA HIE E R R S AT F 5% L [n(%)]
Table 4 Comparison of genotype and allele distribution of MDR1 G2677TA between effective group and ineffective group [n(%)]

Genotype distribution

Allele distribution

Groups n
GG GT T AT AA G T A
Effective group 185  30(16.22)  72(38.92)  35(18.92)  24(12.97)  23(12.43) 1(0.54) 132(35.68) 142(38.38)  96(25.95)
Ineffective group 41 16(39.02)  10(24.39) 2(4.88) 5(12.20) 5(12.20) 3(6.98) 42(51.22)  14(17.07)  26(31.71)
IS 34.876 23.564
P 0.000 0.000

x5 ARASFTHA ABCB1 C3435T ME R K H (i EF 4975 bb & ([n(%)]
Table 5 Comparison of genotype and allele distribution of ABCB1 C3435T between effective group and ineffective group [n(%)]

Genotype distribution

Allele distribution

Groups n
CcC TT C A
Effective group 185 89(48.11) 85(45.95) 11(5.94) 252(68.11) 118(31.89)
Ineffective group 41 5(12.20) 7(17.07) 29(70.73) 28(34.15) 54(65.85)
%’ 48.672 7.858
P 0.000 0.011
3 ik T 188~ T 5 e TR PR R A8 2 ot 28 0 5 A L A B

T S LA AR BE LI RGRIT , ATHE AR BE R A4 5
AU AR H AT BILAE K A F ™, LEV 2 HAT R FiA
IO 1Y) 2 2250, 2 AR AL DAy ok B L e 22038 e 25 5
PRZE ARSI A A 1, T A ) b 22 T 5 T e A
T, LEV IR B 7 C 24580 Z AT, SR A
srEJLE LEV AEIGITY R I AR PR s B0, BE 22 Hh B0
TEINE Y, ARV AR DT s " P58 =R T ) L2 i HLilf
RIF RS2 Z2 A TAH L I Z2 VBRI "o ShRok A NI
WP R IR VG-3RI 1 I T R0 S IR AZ 32 Ak
PR 222 PERYSEMR o SO, ATREHAEDN LEV 360yl & LYY
RCULA T RESZ BRI A S D] Y A 22 25 R 20 RS20
LEV 3677 i £ LBCR BRI A 3 28

ZEBET , TR 2 o AR R 24 MR (4 T B A T B A
(08 M Na 38 1 2 b 4o RS A P 2R Y 255
TE VR R R 145 Na® S8 18 3222 A9 SCNIA i, HEEH
Yty T PZ0T Nav 1.1 (19 al MEEL; , HEEPR 88 A 2048 Na* i@
TERY EAE BTN RE , 5 A A A TT S H R, ST 5 | R & 1,
Z 3G ARG R AR AL SIE B2 A, A ISP HIE
S SCNIA SEPH Z8M 5N RN BTN AN . AT ER,
226 16985 i 5 LB SCN1A 154667869 £ #! GG.GC.CC 5
SCNIA rs10497275 L H# GG .GA AA HAM R BRI fE1E S
1222 R A4 SCNIA rs4667869 YLK GG .GC J 2
FH G oAl T IOl FEFEA CC KEMER C 434
BRI T IOR0A ; 54l SCNIA 1510497275 (R #I GA K
G G AT TIoakd, SEE A AA RAERLEER A
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Table 6 Comparison of baseline data of children in two groups with different curative effects [n(%)]

Ineffective group Effective group
Factors n « P
(n=41) (n=185)
2 6 years 121 16(13.22) 105(86.78 )
Age 0.138 0.914
<6 years 105 25(23.81) 80(76.19)
Male 101 20(19.80) 81(80.20)
Gender 0.537 0.823
Female 125 21(16.80) 104(83.20)
Comprehensive 70 12(17.14) 58(82.86)
. Partial 96 15(15.63) 81(84.37)
Seizure type 0.837 0.658
Partial secondary
) 60 14(23.33) 46(76.67)
comprehensive
> 25kg 107 19(17.76) 88(82.24)
Weight 0.028 0.973
<25kg 119 22(18.49) 97(81.51)
2 14.37 kg/m? 115 24(20.87) 91(79.13)
BMI 0.352 0.883
<14.37 kg/m? 111 17(15.32) 94(84.68)
= 2 years 89 20(22.47) 69(77.53)
Course of disease 2.754 0.079
<2 years 137 21(15.33) 116(84.67)
Monthly seizure 2 4 times 120 30(25.00) 90(75.00)
4.794 0.033
frequency <4 times 106 11(10.38) 95(89.62)
Febrile convulsion Yes 107 20(18.69) 87(81.31)
) 0.764 0.703
history No 119 21(17.65) 98(82.35)
Birth asphyxia Yes 22 15(68.18) 7(31.82)
) 9.376 0.000
history No 204 26(12.75) 178(87.25)
7 %08 LEV fF3H £ E K Logistic B3 547
Table 7 Multivariate Logistic regression analysis affecting the efficacy of LEV
Variable B SE Wald «* P OR 95%CI
SCNI1A rs4667869 4321 1.160 13.876 0.000 3.264 1.775~7.286
SCN1A rs10497275 3.795 0.956 15.758 0.000 4.478 1.883~9.574
MDR1 G2677TA 2.846 0.953 8.918 0.002 2219 1.563~6.472
ABCBI C3435T 3.792 1.346 7.937 0.007 2.145 1.479~4.785
Birth asphyxia history 2.653 0.785 11.422 0.000 2.746 1.187~3.653
Monthly seizure frequency 1.714 1.397 1.505 0.068 0.751 0.384~3.058

A ATIREAR T ICR0H . W SCN1A Z75VEXS LEV IGT7H 2
JLIYT 80 — 2 g, FER Ll CC 5% AA 1Y LZLREG
J7 AR el 2T S 255 i . LRI PTfE 2 SCNI1A FENTE
154667869 F1 1510497275 {3 #i 58AE 5% M T Na' i i mRNA 1)
21k, ffi Na' @B 45 AT BE & AR R ER S, %2 T LEV (1)
YEFAA B X DiE & A AR A TR Y745 A i B

Z LT 252 BTG R L Huisim a7 By s IR 8, 2K
& 45 N\ B3 OG0 A R A5 (R AR DG 58 22 3 MDR1 5 ABCB1
B 7= ) P-gp ik ik 55 Wh S SR W 2 ik A4 41
N EARHE A 25 P B SRR B TIOR8, TR BRI RUR A
FERIF I . MDR1 G2677TA F1 ABCBI C3435T & P- Jif 3%
TR HL A AR AR A T B 1, P-gp T 760K 5 LRI 258

PR 2P SR, SR LEV ARy —Figi B BT Eu 259 , 1
YEFAMLE S GEhUNR 25978 — & I IX 51, BRAERFT 2 30 b
[X 22 e HyR Y R0 LYY SIUE /-5 MDR1 G2677TA
F1 ABCBI C3435T HE[R 22 AP i T IESE . AR5 P Y 226
BB AL, MDR1 G2677TA () 6 £H HL PR 5 A1 25 o7 3[R 4345
ABCBI1 C3435T (1 3 2H 5L PR IR Fn 4540 L R 73 A0 25 5+ 389 e it
27 X A5k MDR1 G2677TA (WIS GT \TT J A5 3L K
T AR i TIesH , S8 GG AA R4 5L G A3 At
AR FICRA s H 34l ABCBI1 C3435T (2R # CC.CT K45
LN C A TR, SRR TT AR A T 4345
WAL F IR . X720 MDR1 G2677TA F1 ABCB1 C3435T
FEE ZA TN LEV J8 7 B0 LI Rk s A . iE—20
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M) R R K £ B #E logistic [1] 15 43> 7 45 R 2 7~ ,SCN1A
rs4667869 .SCN1A rs10497275 MDR1 G2677TA #1 ABCBI
C3435T FEPRIAY K A LD |t A= 22 8 sl S LEV IRY 700N & L

ARSI P AR o IR AT RE R : Ho—, SCN1A 154667869 FYHE P £l

CC.SCNIA 1510497275 (5L R RS AA B8 T 1)L Na' 3@ ii (1

HIZAESROIRE, 3600 LEV A R0 &R A4 9, H.— ,MDRI

G2677TA R [H ! GG, AA Fil ABCBI1 C3435T 2L [A % TT fHIE

T LEV 2AEUMZHA &, ERUKNAHZ I LEV WA 2>,

PERAER A LEV YR 0 B LAT, %] (8 LA AE DG SEE

HEATASIN , LA M4 2575 58 , BETT B 3 I A AL
ZE LTk, 3 SCN1A MDRI1 G2677TA ABCB1 C3435T

BEPH Z 2SR E R, LEV IR P LT REAFTES TR

O, W PR LI 2 RS2 i AR T T %6
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