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JHIRLIA 3R J7 22 43 1 BIF 90 5k DR 22 285 1 X T TG T 6 1t 2 e 2 52 ) . 25 51 2 83 I A8 JLAR 318 CYP2C9 (CYP2A6 LR 43y 3 46 .
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Effects of CYP2C9 and CYP2A6 genetic polymorphisms on plasma concentrations of

sodium valproate
Zhu Mingmei®, Jing Xia, Sun Fang, Zhan Wen
(Department of Pharmacy, Children’s Hospital of JMU,Nanjing 210008, China)

[Abstract] Objective: To investigate the effects of CYP2C9 and CYP2A6 genetic polymorphisms on plasma concentrations of sodi-
um valproate (VPA) in the epileptic children. Methods: Epileptic children treated with sodium valproate only were collected in our
study. Fluorescence polarization immunoassay was performed to measure plasma concentrations of sodium valproate. Direct sequencing
and nest-PCR were applied to identify the genotypes of CYP2C9 and CYP2A6. One-way ANOVA was performed to analyze the influ-
ence of the polymorphisms on plasma concentrations of sodium valproate. Results: Patients were divided into 3 groups according to
the genotypes of CYP2C9 and CYP2A6: extensive metabolizers (EM, CYP2C9*1*1 & CYP2A6*1*1), intermediate metabolizers
(IM, CYP2C9*1#3 & CYP2A6*1*1 or CYP2C9*1*1 & CYP2A6*1*4), and poor metabolizers (PM, CYP2C9*1#3 & CYP2A6*1*%4
or CYP2A6*%4*4) | and the frequencies of the three groups were 73.5%, 24.1% , and 2.4%, respectively. The standardized blood
drug concentration of IM was significantly higher than that of EM (P<0.05). The mean of standardized blood drug concentration of PM
was higher than the others, but there were no significant differences between them (P>0.05). Conclusion: The plasma concentrations
of sodium valproate can be affected by the polymorphisms of CYP2C9 and CYP2AG6. Clinicians can choose appropriate initial dosage
by detecting the genotypes.
[Key words] sodium valproate ; CYP2C9; CYP2A6; polymorphisms ; plasma concentration
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9 3R B (sodium valproate, VPA) 2 Xf £ f 2 R HRK, VPA BOE SN 25k 2 % BB R 50~
BRI AT R — ) IS BURUR 25 7E IR W )T 100 me/L, HORS ROV 5 1L 24 3 B2 2 PIAR G, Bt Xof
Z R PR BUR A A RS R AT RS 2 LE AT 2 W B I - r E 2 VPA R
ETT R TI L P ey E oy e f%g«zﬁfgﬁjﬁﬁg sﬁ)‘;;fg@’ L+
(2013NIMU117) 2R = = ytochromes
“3f 15 1 % (Corresponding author) , E-mail : luckyzmm@126.com P450 enzyme, CYP450)FR I A1 1T AH bR R — Wl 2 i
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7] WH T TR it 1) TR AL/ T 27, CYP450 52 VPA 1Y £ 22
QiR —, Hid CYP2C9 .CYP2A6 % 4% 1 # EAE
Ho W52 &8 CYP2CO 1 13 DR TR 2 54k
(single nucleotide polymorphsims, SNPs), HH 5
B2 B CYP2C9*2 £ CYP2C9*3, ‘& fi14R nf
DL BB R R AR I 24 VR B A 5 . CYP2A6 A
30 ZAGE BE D Sk R 98 AR T SO P 1Y) T R o G
& ,CYP2A6*4 G875 J& it 5 CYP2A6 ik [H 58 75 K&
PRI 48 i e 7, P LA A I R R AT, R8T 24 v
PR, CYP2CY F1 CYP2A6 K £ 251 & 15 [R] s 52
M) VPA I 24 3¢ B H A ULRGE . VPA 9 R R
NAFDIRE SRR . H A RN, PR R G
WA, BEAEXRNZEES AR RN ERGRE,
A 5% [ B R 4F CYP2CO Al CYP2A6 it [H £ 745 Pk
XF VPA Il 25 4 B AN KRR 4 52 ) 2F 10 4 -5 1 R
EE2T

1 X&HF*

1.1 %

2014 4= 7 H—2015 4F 6 H 1£ 5§ o = B K245
Ja JLEE B2 Be 12 W g B | [ i 2R AT I 245 o 8 4G 0 £
S, SRR AN B SR I s AILAS o T ) g
SR A AN EE A 83 Bl — I VPA &8
TN AR K AF G G, A i UL B A TN RS ()
B, R 6 AT B 3.5 8 Hoh 51
i, 2 32 i, BeAh AN — i VPA iz e
S B T RE S R R SR IR A LR S R 2 Ak
SENEY A PR
1.2 Fix
1.2.1 #HRAFAEE

VPA DR W (FE 4 0 IR, .
140277, 140356, 140451, At M &3 E 42 7 ¢ B AR il
AT, 42557 & R 20~40 me/(kg-d), & H
43 2~3 WHRAH o SR il B[] 2 AR FH 259 5~7 A-2F 3 1)
Je, BILTF MR B W R 2 I8 Hh B Bk i 3 mL, B
Hop 1 mL il &£ 500 r/min 2.0 5 min, B _E¥EH
VPA A& (TEEVE T FAR) M VPA I 25
FE . 5342 mL BT R I EDTA T8 1) i
o 4CORAE , FH DNA 2 Bl 7] & 42 O P 2H DNA
1.2.2 CYP2A6 3 B Al e

H A PCR BT & B 44 . DCYP2A6 H X
PCR 519/ g A T A=) TR AR IR 55 A BR A A
A, FAIE 1, PCR T N TSNS 8 7F Fi1 R1,
CYP2A6*1 Fl CYP2A6*4 %3 Jk [ #R v] L 9 3% |

FEHIN 2 102 kb; @PCR I 7 BN AR A HEAT 2
PCR KB, ¥1LL PCR T 7= ¥ A, 2 IR 0 43 50l i
FHN S 8F6 Fil R2 LU M 8F7 1 R2 K it17, 8F6 Al
R2 ¥" ¥4 CYP2A6*1 4§ {v 3t A ,8F7 Ml R2 ¥ 1
CYP2A6*4 ZEi 3L K, PCRIL7™#4#°4 1 124 kb, PCR
1 (EDC-810 %4, b5t Z: M BT A= ) BHECA FR 2
w3 4% :(DPCR T R AR R 50 wl, 3 K 4
DNA 1 pL, 5% R1 il 7F % 1.5 pL,dNTP 1 pL,
MgCl, 5 pL,Taq A 1 wL,10xPCR 2% #h ¥ 5 pL;
PCR I B 2544 :94°CTHAS T 3 min; 94°C7EPE 45 s,
58°Cil 'k 45 s, 72°CHEAH 3 min, 3t 35 DGR, e
72°CHEAH 10 min, @PCR II & I E /& & 50 wL,PCR
[ 7291 L, 514 R2 1 8F6/8F7 45 1.5 wL,dNTP 1
wL,MgCl, 5 WL, Taq B 1 wL,10xPCR Z& thif 5 pL;
PCR I 52 1 25 . 94°C T AE P 3 min; 94°CAEPE 45 s,
62°CiE k 45 s,72°CHEAH 1.5 min, 3£ 35 MEHF, %
J& T2°CHEAH 10 min, I AEHE BE I HL UK XS PCR 72 ¥)
PEAT R
#1 CYP2A6 &3 PCR 5|45 51
Table 1 Primer sequences of nest-PCR of CYP2A6

Bl ERS Fe3l (5'— 3")
7F GGACCAAGATGCCCTACATG
8K6 CAGCACTTCCTGAATGAG
8K7 CAGCATTTCCTGGATGAC
R1 CTTATGTTTTGTGAGACATCAGAGACAA
R2 AAAATGGGCATGAACGCCC

1.2.3  CYP2C9 A B Al &

SRR . DPCR RN - SRR 15 pl, S 4
DNA 1 pL, 5% R1 1 R2(# 2)4% 0.15 pL,dNTP
0.3 wL,MgCl, 1.5 wL,Taq i 0.2 pL, 10xPCR 2% nf
W 1.5 wL;PCR T B 45 1 - 94°C 1 42 ¥ 3 min;
94°CAE1E 15 5,55°CiR k 15 s, 72°CHEAf 30 s, 3L 35
MMEH 5 72°CHEAH 3 min, @PCR 7= #4ifl . &
RAR & 7 pL,PCR 72 ¥ 3 plL,Exo I 0.2 pL,
FastAP 0.8 wL,Exo I buffer 0.7 pwL,37°C 15 min,
80°C 15 min, £l fb 4f J& HE 47 & A S 1, i 56 TR 4f 4B
W51, QEM N . S A R 7 wL,PCR /=¥
2 wL,Snapshot Mix 1 pL, ZEf5[# 0.1 pL; & 5%

&2 CYP2C9 5|#F 35l
Table 2 Primer sequences of CYP2C9
314 4 75 F41(5'— 3")

RI( E3E5149) CAGGAGCCACATGCCCTACACA
R2(NUE514) AGTTAAACTGCCATACATATGA
AT 4y TTTGGTGCACGAGGTCCAGAGATAC
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£ :96°C 1 min;96°C 10 5,52°C 5 s,60°C 30 s, &
30 MEM . Taq M . ANTP Exo 1 i  FastAP i (Fer-
mentas 28 A, FEE ) BT L ZEAH =47, 9 pL I
BEHBERE ,95°CASME 3 min, 37 BIUKZK I, DU
1.3 %itFsk

HE PR AU 3 T E 3 40 80 3R R s Hardy-Weinberg
T8 A% S A 30 R UL 5 D0 R T A 56, /N BT A
AT 1~5 BRI BCIE R OT K5, /N BRI <1
(R H Fisher i VT 58 125 5 22 20 W) F AR B I8 3R
ST i SPSS16.0 GE it AR HEAT AL HE, P<
0.05 FERAGIFE L,

2 #& R

2.1 EEAH

83 It 5 Xt G2 Bk PRI AR 43 A A3 %6 L 3% 3, 45 R I
R 53Aii #4754 Hardy-Weinberg -1 (P>0.05) , ¥t
BREABRG R AR, P RENR
CYP2C9*3%3 #  CYP2C9*1 Hl CYP2C9*3 % i £ [H
WO W N 96.4% F3.6% ,CYP2A6*1 FiI
CYP2A6*4 4 i J [K B 22 53 53] 2 88.6% Fl 11.4%
CYP2A6*4 1, CYP2C9*3 2745 #s n] DL T Bl 15 7 T
B AR AR J7 A%, P AR Bl BT #5717 1) CYP2C9 Fnl

CYP2A6 55 v Hk PR 1) B8 i B R g 1% e 114 52 g ]
ZARE 43N 3R AC I 4 (extensive metabolizer, EM) ,
FLHAL N CYP2CO*1#1 £ 3F CYP2AG6* 1%1 1Y B A= 1Y
a4 1 5 S (intermediate metabolizer,IM ), 3&
B Oy CYP2C9*1%3 & Jf CYP2A6*1*1 &L
CYP2CO*1*1 £ 9f CYP2A6*1%4 # 5 LI K G5 4% 41
(poormetabolizer,PM) , % K %1 2y CYP2C9*1*3 & IF
CYP2A6*1%#4 5, CYP2A6*4*4 4 |

#=3 CYP2C9.CYP2A6 EFE E 5> 5 %
Table 3 Genotype frequencies of CYP2C9 and CYP2A6

e FE[A Y B AT (%)
EM  CYP2C9*1#1 &3 CYP2A6*1%1 61 73.5
IM  CYP2C9%1%3 & 3f CYP2A6*1*1 4 4.8
CYP2C9*1*1 &3 CYP2A6*1%4 16 19.3
PM  CYP2C9*1#3 &3 CYP2A6*1%4 1 1.2
CYP2C9*1%3 f5If CYP2A6%4%4 1 1.2

2.2 AR o 25 R 6 %A

AR L M AR FAR TR 22 R IES R E
SO, R EA N HeE L IM 4L A AR AL I 25 W R
EM 4 AH I, 22 %A Ge it 2 L (P=0.009), PM 411
B AL I 25 9 B2 S B0 IM L EM 2 (9 8, {2 2%
SIGEI2EE L (P>0.05,% 4),

x4 FRZEESHXBPMITENCDARENXR

Table 4 Relationship between genotypes and standardized blood drug concentration of sodium valproate

) A - =B U 2

e wams Gl GRS (y%fi ) <k§?i) <mg}/'31iis) Eﬁﬁ{fﬁf
EM 61 1] 1] 35(57.38)  3.26+1.97 15.46+4.47 27.76+4.94 2.15+0.62
M 20 4 %3 #1*]1 14(70.00) 3.84+1.65 16.58+3.70 27.52+5.26 2.67+0.81%*

16 *1#] *]1%4
PM 2 1 #]*] #*4%4 2(100.00) 3.05+2.76 14.00£5.66 27.11+£6.91 3.02+0.48

1 #]*3 #*]%4
56 E. x*=2.30 F=0.72 F=0.66 F=0.03 F=5.93
PAE 0.317 0.492 0.519 0.967 0.004

5 EM 41 #,P<0.05,

23 BILAHALRRRFH X F

AHEFE R 83 il s — M VPA BILH, A 3 i
BB Wi RN (TS D ER ), 1 B B &
KSR GEAE IR (VB BE )4 B BB E R R ALY R
CYP2CO*1%1 4 3f CYP2A6* 1+1 , Hofl o 99 A AR5
B — A VPA SBJL B2 5 s 3L 2 g 58 1Y
6 i, 359 R N R SE G R B (R ) KT 4 AR
FIEL RS W T = (< (H S B x2) , HE 3 [N 7
AR CYP2CO*1#1 4 I CYP2A6*1%1, K & 3 Ik

25 J5 B T RE S R L
RIS & S

VPA J&—4 ) i HUmUN 25 , 763697 LB U
K25 AR (E R 24 7 A 2 9k R A AR AR
KA 22 5 75 B3 o W I o 25 6 48 S5 FH 245 5%
=, WF5E W, P450 B P Y CYP2A6.CYP2CY &
VPA /) F ZAC A, H L 2 505 20l 16 v ok
AR T VPA B I 25 ¥ 3 r= A AR 25 5% L CYP2C9
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B 22 25 P b F 5 B B Y 02 CYP2C9%*2 Al
CYP2C9*3 fE 1R A CYP2C9*2 Y & A R4 10%
PL B W e AR AR S B LRAR /N, CYP2C9*3 7E
HA B &R HR 7.5%~19.0%, WM ANH 3%
o T E ARG 2] CYP2C9*2 JE[R 578 | T8k
CYP2C9*3 S FE PR Ay A8 510 ASHIF 9 oK & BB
CYP2C9*3 LIS HAh 2845 | CYP2CO* 13 434 il 3
K 7.2% , LB AT 9 4 R AR (12.2% ) .
CYP2A6 tj& CYP450 B HEH 5y, S H5F£2
PR . CYP2A6 554K Y (4 CYP2A6*4 ) 75 i il
RNBER BB RAUH 1%, BFE LT ANBEP R
HOL, 200 29%%, AR TR Z IR CYP2A6*4 L
ANEY HABZRAE L CYP2A6*1%4 CYP2A6*4%4 {73 Aii Bl
RPN 205% 12%, S 2% O fF5E 5 R A4E T
(24.2% 1.1%) .

AHIE ST A AR AL T M) AR IR R Y
TGt %225 EM 20 IM 20 PM 40 3 [R50 43 A 4
RN 73.5% 24.1% 2.4% ,IM 20 b e 4k 1 25 e
JE R E T EM 4, & 24.2%, PM 4L bR iR I 25
WRE L IM = 13.1%, ARG 2#E
VFIE PM 411508 /0 B G, AR 58 45 51 o #578
CYP2C9*3 Fil (B{)CYP2A6*4 5875 F P iy A it 2H b
HEAL I 25V B, IESE T CYP2C9*3/CYP2A6%4
FRART] DL B G PE AR, A VPA (I RE 18055 ,
124 e B 1 o)

VPA (1% WA B R A DI Re % 8 Wid
NP2 R GRE AR A L T AR R R A R
e, A 15%~30%"", VPA B A 4-Ene-
VPA 4-OH-VPA 5-OH-VPA %5 | H:Ht 4-Ene-VPA E
UESTA HFEEPED21 CYP2CY 1028 78 B 2 4 AR 1 7
A 4-Ene-VPA [ b 36 L BT AR 4l A -0k 2> 29% , T 58
A B4l A TR = A 4-Ene-VPA B H 3R H B A 4f
G TN 61% , 7] WLEF A= R CYP2CO* 11 H & 7= A i
BEVER T BEME B T AT CYP2C9*3 &, WFIT KB,
CYP2AG6 Fifi i P 75 , & i 4-Ene-VPA # £ 15
CYP2A6*4 2875 £ S5 CYP2AG6 B i v T F, H X}
JF R MR A 5 H TR DL HRE . AR g R LR
2yJEA 301 kA E I TE R, 1 BB 2R AR
goiE Ak, 6 0t I DI RE S o R AN RN ) R
R > Bk CYP2C9*1%1 4 3F CYP2A6%1%1
AN [v) 35 DR 780 56t AN L IS 7 ) 552 T i AN W A

BB B AR A VPA 5L R R
N RA, BEFE CYP2C9 . CYP2A6 K 2 25 MEXT i
BEVESES AW, DL N 25 S VPA HAl R R

BT B 5% 2 5t 22 E — 2B AR R B0 I i 245 e T2
HENZEMERRER  AARRGCRG B B — 0k
S e PR AT AR Hhs £ B S DN 2 25 T A AR A
IR T PM A Ry B, AT L2 B Y
WA 70 1T 06 45 25, e AR AIE K B A A4 i 24 v B B i
& T I A0 B DAL 2k R e i AR N RSN Y AT
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