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Effects of CYP2C9 and VKORC1 Gene Polymorphism on Initial Anticoagulation Effect of Warfarin in Xin-
jiang Minority Patients

CAO Hong', WANG Jian-hua', WANG Jie', Maimaitituer - Kelimu', Yilihamujiang®(1.The First Affiliated Hospi-
tal of Xinjiang Medical University, Urumqi 830054, China; 2.Cardiac Surgery Ward 1, The First Affiliated Hos-
pital of Xinjiang Medical University, Urumgqi 830054, China)

ABSTRACT OBIJECTIVE: To observe the effects of CYP2C9 and VKORCI1 gene polymorphism on initial anticoagulation effect
of warfarin in Xinjiang minority patients. METHODS: 100 minority patients underwent heart mechanical valve displacement sur-
gery were determined genetic polymorphism of CYP2CP*3*3, VKORCI1-1639AG and VKORC1+1173CT. All patients were addi-
tionally given Warfarin sodium tablets at 16 o’clock every day, with initial dose of 2.5 mg/d; 3 d later, the dose of warfarin sodi-
um was adjusted according to international normalized ratio (INR). Initial dose of warfarin sodium and the time for initial qualifica-
tion of INR value were recorded. The occurrence of INR value>3.0, severe haemorrhage and embolism were observed. RESULTS:
Among 100 patients, there were 39 patients with VKORC1-1639AA (VKORC1+1173TT), 51 patients with VKORC1-1639AG
(VKORC1+1173CT) and 10 patients with VKORC1-1639GG(VKORC1+1173CC). There were 74 patients with CYP2C9*1*1 geno-
type, 9 patients with CYP2C9*1*2 genotype, 14 patients with CYP2C9*1*3 genotype and 3 patients with CYP2C9*3*3 genotype.
The time of INR initial qualification and dose of warfarin sodium in patients with CYP2C9*1*1 and *1*2 genotype were significant-
ly more than in patients with CYP2C9*1*3 and *3*3 genotype, the difference was statiscally significant (P<<0.05) ; the time of
INR initial qualification and dose of warfarin in patients with VKORC1-1639AG and GG genotype were significantly more than in
patients with VKORC1-1639AA genotype, the difference was statiscally significant (P<<0.05). The time of INR initial qualification
and dose of the patients only VKORCI1 gene variation were significantly more than others (P<<0.05). CONCLUSIONS: CYP2C9
and VKORCI1 gene polymorphism are great important for the anticoagulation effect of warfarin. There is great significance to gene
detection of Uyghur and Kazakhs due to high mutation of CYP2C9 and VKORC1 genotype before the warfarin administration.

KEY WORDS Warfarin; Gene polymorphism; Minority; International normalized ratio; Dose

IR FE K A o IER A HTBEIR T XTI A IR RO R SR
JRAAF R R BB S TR IE MR T IR 4 A

S JUE R B 3 T R R s B A THTBEIR T, LA B AR T
A BRI — I 2 B 244 B 410 H (No.2010YX05)

* 2500, AL . BRSO I 25 B . TR 2 099144361291,
E-mail : caohongcelia@163.com

#IBEAER  EAEN, BT A R0, W5 ) I R 2 3
2 2P AR R . E-mail:jhw716@163.com

THEZD; 20134555 24 45 32 1)

e T I AR B PR FE A A A AR B2 B I R IR UE,
BRI P A, A RO R A R, DR 2 DD i, DA
R R 224 ARSI, B 2 35 Pt S fe LAk
PUBESCR I E RN R . FAT, B X 52 i A i by A i [

China Pharmacy 2013 Vol. 24 No. 32 - 3005 -



Z VRS FEAE T T UURNHE X 8 R A 5%
RD . FRBEHh AL Fram AL E R R H R X, D EUR R 12 B3
%, YR R 5% 5 e B R U R 2B 3% 2T AR, R ik
AHIFFEN A 100 151145 IR T FITRE 15% S 17 U M e S8 58 400 A 11
B, LS AE IR 22 25 1 % A il /5 R A 3 AR T ML B R 1)
S
1 #RE5FE
1.1 —fg&ER

PEFE 20124 1 — 20134 1 fEHim e Rl 55—t s
% BEA 70 U B 78 4 A O 7 Uk R PR AR b g A B R SR
100 (], EAEAE B R ARG B vl . Irf BRI =18 %,
TR b A Tob, A e 30 ) 61 B o A LU (i (INR) 847 (H
PRl 2.0~3.0) . HEBRA T EIF VEFIIREA A, P E IR .00
e o MR R . ANIFR T R R B 302 A 25t
1, AZH BT 8 A R 1S .
1.2 HRSE

HEIRAREN e, BA% - 2.6 mg/ R, B RIS TR LR 2L B 2L
I 240 6 56 PR 41 DNA 42 Bl 57 6 . BaiO S5t PR 80 Ak 5t 3l 5
& Gt et ARG S U N (PCR)Y 14X e-Hyb 4>
A 81142384 BE-2.0 ZE it i PUAY, ¥ il v E SRRk A B
NEIErRYHi
1.3 WRAE
1.3.1 DNAFEAUTEE  FEMZ5HT3 dREALL B /A
JikIfi. 2 ml, $2EUFE 20 DNA, B — 70 CARAE . FEFRRIIAL 54, 2
CYP2C9 #:[H . VKORC1 [ (VKORC1-1639AG F1 VKORC 1+
1173CT) o SR JFIFE RIS Fr i i) e PR 78
1.3.2 #h2iiiik BETHRH 16:00 0} 1 ARAETEAR, AR IR 7
2.5 mg/d , 3 d 5 HL4E INR JH4& 5l 15t
14 JERIEER

WLEZ HR 3T MR FH AL 7L AR 16 1] INR B YA A5 1 s 1] (d)
FTINR B UGR AR BF A3k PR (mg) 5 MR A8 35 e 10 )
I INR ARG (B INR>3.0) LA K™ & 1 i ok 44 2
EARFHMF, IBYTHE R A T F YiEE .
1.5 FitZEAHE

K FH SPSS 16.0 J it AT 4E i1 24 b B B Ag B etk A7
IEASMER TS, AR S B R AR S50 35 X F 1IE 84 A
FEAS, TR ST REAR 2 1) (S48 LU R T ¢ A, = AN DL B REA
Z RSB R O 2253 0. P<0.05 h 2 R A Giit 2
2 R
2.1 EEHE

100 i i % v, VKORC1-1639AA % i 3% 39 4], VKORC1-
1639AG B i % 51 fi] , VKORCI-1639GG % f# % 10 4] ;
VKORCI1+1173TT Al % 39 4], VKORC1+1173CT % i % 51
%], VKORC1+1173CC B % 10 44] . VKORC1 K:[H-1639 137 5
A GEHENFER G+1173 0705 C T A0 149 434 52 P IR AH 5
o CYP2COFE[R* 11 8 74 451], *1*2 T 9 3], *1*+3 T 14 f3i] , *3*
3R, 100 4 B H A T8 i) H Bk R v 5 58 A, A 3 3 A1
CYP2C9*3*3 I | 14 ffi] CYP2C9*1*3 i , 51 ffij VKORCI-

- 3006 - China Pharmacy 2013 Vol. 24 No. 32

1639AG (VKORC1 + 1173CT) # , 10 4l VKORC1-1639GG
(VKORC1+1173CC) %!,
22 AEEFRBBHEN—BERILER

ATEBE A, 22 01 R W B v i, T8 481 R 4k AR, M 59
B, Lotk A1 B AR 22~T77 2, 14 (45.06 + 21.90) & . AN
SRR BB AR B i AR N 2R S S i (ALT) 55
— R LR, 22 R Eg AR L (P>0.05)  PEILER 1.

F1 FEAEREBEN BN (x+s)

Tab 1 Comparison of general information among different

genotype groups(X + s)

AR AN o ERY S BRa BRRk ALTIUL

CYPXCY  *IFIFIFIR 83 443542200 1649 69271600 2870%1649

A3 17 48531900 16757 6429£17.00 291041552

VKORCI ~ AA(TT) 39 88722200 16310 672621500 29581241
I

AG(CT)RIGG(CC) 61 4582£21.00 1676 09.16116.00  27.04114.42
2.3 AEAEFEEBHEEZHRVBIRIEIR LR
2.3.1 TR[F CYP2CY K [K 7Y £ 55 48 P M) B B Bk 48 s L3R
AN CYP2CY SE[E 0 F8 F Hy LM R LR b LL A 3% 2.
R2 AECYPR2COER B BHEELENVBMEIEIRL
B (xts)

Tab 2 Comparison of initial anticoagulation effect of war-

farin in different CYP2C9 genotype groups(x +s)

45 n INR F AR, d MR, mg
RRTi L 83 11174324 275+081
R334 17 9.12£2.74 2335083

P <005 <005

2.3.2 AR VKORCI %k [H 7Y i 3 He 3k AR ) Ik 70 BE 45 4 1L

B AR VKORCT 3 [H BY 58 35 A0 kMR B L BE i b HEASE DL

%3,

#3 ARE VKORCIEFBBELZMRV B ARISIRL
B(xts)

Tab 3 Comparison of initial anticoagulation effect of war-

farin in different VKORC]1 genotype groups(X )

Hik] n INR F AR, d RS mg
AA(TT) 39 921+2.15 2441055
AG(TC)fIGG(CC) 61 11.7243.64 3831080
P <005 <005

2.3.3  I[RE S i L LA R R S AR TE M I DU AR LU B
100 1] 85 43 R WA SE R I T AR 5 (434 1) AN SE R B4 AR
St(4r414) AL VKORCT JEFAR 5 (4340 3) LA KA CYP2C9 Jit
R S (G2 2) 4 AL AN TR AR S 1 R R 2 A8 8 AR Mk i
PSSR L LR 4, WIS, Al 3 504 1 4yl 2
A, 22 RS X (P<<0.05) , ATl 4 i 24 51
Tegeit2 3 X (P>0.05),
24 ARRR

AN 7 25 R T8 14 25 2 A8 A e A IR 180 R A 7™ o ot s
FEEANRF M, (R, KA L INRIGIT 8 S0 H B, 4
189.1% (2/22) , 5340 20 41.2% (T/17) , 5340 3 1 13.7% (7/
51), 4147 25.0% (4/10) . Z5H KM, 4341 2 B CYP2C9*3
75 551 VKORCT 3[R A 28 S5t 114 8 28 43 B 191 6] & A= INR>3.0

HHEZEG 2013 4E55 24 4545 32 )



R4 FRAESHEEBBEEERVBIRIERILE (x £s)
Tab 4 Comparison of initial anticoagulation effect of war-

farin in different mutation genotype groups(x +s)

it CYP2CY VKORCI INR B YGERA,d - AEHhRR mg
ML D MR AA(TT) 9441218 2554056
M2 1T HBEKY AA(TT) 8142177 1954037
M3 ST HEAMR AG(TCMGG(CC) 1190375 2931182
M4 10 FIBAS AG(TC)RIGG(CC) 10.80+3.05 2601081
1 1) 2 v I i R, 22 F A G T L (P<<0.05) .
3 Wit

AHWFFEAH A 100 1) 523 B, VKORC1-1639AA FE[R T
39.0% , VKORC1-1639AG Hl VKORCI1-1639GG & [Al #
61.0% , 55 i MAE G DWF I8 () SR o A SEAR R A o [,
VKORCI1+ 1173TT 3[4 %! (5 39.0% , VKORC1 + 1173CT HI
VKORC1 +1173CC #: [H & 5§ 61.0% , 5 VKORC1-1639AA |
AG GG BE[FIRY /3 2 IR S , U A R i 58 A8 48—
., 10068 E T, CYP2CO*3*3 B 3441, (5 g5l 3% , 53¢
R DU R TE AR R I R A A A 5 A LU AR i
AT JRRIG B 5E AR R BE TR 28 AR 1 LR B e, LT 2
IR FH AR AR R A0 Rt TR REA R BN, 545
W T i — A REEAMA TSR

AHFSE T AT B CYP2C9*3 & VKORCIAG (TC) Fl
GG(CC)FEF ZE AR A m , I ALIAR A7) 1 Sz INR iA bR (]34
SRR 25 B CYP2C9*3 JE AR S (3 W 25 5t BB e
I ARG, Xk A iR 2 T Ll D AR AR A R IR ) LAY
/1> 1 LB XU 57005 T VKORC1-1639G 25437 o PR 4 % 25 11y
He vk bR H VKORCT-1639AA e R 77 £ 25 B i B4 1, INR
T YA AR A [R]85 25 S, X3 B 43 F8 8 IO T AR bR i i

AR, DA/ SR R AL A (], PRI , RSB SRAE AR FIG
i £ AR AR T MR A 35 R AR XoF T A A i AR
i1 INR A FRA 1T i XU 8547 T8

VL BRI R i 25 55 22 JRAE A 1) AR AR T S TR T

DT E(PEEASR)RE

(PFHEEZGSRZGERERZ DA AT ER S E
B R SRR B T I B R R 2 AR 2SR R A D T
oM A, NS — TS . CN1L-5539/R, [ Br 5 #E 1] 5
ISSN1673-7210, fif & 145 :80-372., A £ o H B L8 X5
T R E R AZ O IR | H EE AR P2 A RN S
FEGE IR R, 083 T 5 A ) R R AR ) 1
HH R R vl T B ) 4 SR A S S R A T A v S A )
[ 2 P SRR 122 v SRR A PIBOE R U it . B3 2 M
20T, 224F 36 W #4540 T

ARPNEA L RKils BRIt O GRS 2GRS B

THEZD; 20134555 24 45 32 1)

SESZNR A WFIE I X B R AR A AR R AR b ) T A A

L HAEARRE 54.6 % Ze A7 MR i AMA 22 53 . TEIRIR |, 18

MR AR PR 50 i I 22 52 B 245 UK B 520, 491 i A 12k

AR BT RS SR AR 25 W I, 23 i A e R At

BRSO, WO 1 2% sl D R AR . DRI, I PR A

P NI RS e S W UNUEZ U VUC U /s

S22 3Lk

[1] Wadelius M, Chen LY, Lindh JD, et al. The largest pro-
spective Warfarin-treated cohort supports genetic forecast-
ing[J]. Blood, 2009,113:784.

[2] Wadelius M, Chen LY, Eriksson N, et al. Association of
warfarindose with genes involved in its action and metabo-
lism[J]. Hum Genet, 2007,121: 23.

[3] JHAAE, 5K GRI, A 548 s DU RN 2 B R T fa e A
VKORC1 J3 8l 7 X B K 2 A PERFSE[T]. F B4k £ 5 i 4
2% ,2007,15(3): 15.

[4] W&, 2. 1 EDU%R A VKORC1 G3673A JE[H 2 251
WEGE[I]. 75 M K 52 52 4R, 2007,27(4) : 604.

[5]1 Wk, Ritis, w5, % .CYP2CY Ml VKORC1 R H £745
X o PR AR R 45 A i AR A 45 5 i R BERICR Y
SEMAI]. P E 25 5,2010,21(21):2 053,

[6] 252, X4, w4 .CYP2C9 #l VKORC1 KR £ %
P i ZE R AR AR IR LB T AL R R 1] F B s
IREBR 4 &, 2012,28(4): 256.

[7] BRSZ, ERT, o B AR BT EEIA YT 2522 Wb ik
[J]. 52 8 R FR e AR 42 & ,2009,6(2) : 15.

[81 HEEAN,AR/NIR, w5 137 (IR A A1 e A
FARTEART 2552 0 R (0] P B 25 0% , 2011, 14(8) -
1157.

[9] AUBEAR, BUBSC, M7 , 5 ALTRARZ BAE RIS ma 5 2K 54
AR ZS M D). B 25 53R, 2011,30(5) : 668.

(i H #9:2013-04-07  f&[a1 H ] : 2013-06-26)

R EE G ARG BT 2 RS AR 2
YIS IR RIS U AR R S A A S
SERESY WA T R BURBEY R SR,
R REGRIT ZE GRS ST AR SE g g S i
SRS T I B S A S BT

i« b AT R PH X 51 el B el (5 4k [P ) 5-3-601,
B : 100025, KRATHLL : 010-59679533; f£ H : 010-59679056.,

W41k . www.yiyaodaobao.com.cn.

(HEEHSHRIFRERD

China Pharmacy 2013 Vol. 24 No. 32 - 3007 -



