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TRPRIRAT B 22 5, 43 BIHEA T IR | 10655 45 TS AR A | F 3 A i R 0L B - B K B 228440 BT (PCR-RFLP) Fl 3k
BRI 3 s EU B A R R A PR A e . 53R . M gl . MiAsiAE4 CT + TT 3EF T (9.3%.9.6%) Fl T &5 3
(4.7%.5.2%) , YW1 5 15 T FRZH (2.0%H11 1.0% , P < 0.05) , G AEFELH th & B 1 441) TT BE PRI BY | i) il 2H 5 0E 3 X BREE 4R 2 9 TT
LA SEFPLER—B, R 532K Logistic BIAZMT p22phox 3% C242T L 2751 S50 M A& (B = 1.712,0R =
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The relationship between NAD(P)H oxidase p22phox C242T polymorphism and stroke in
the population of Han nationality of Shanghai city

Li Hongtao,Gu Bin, Yu Fangping,Zhao Yingchun”,Lou Xiaoli, Liang Dongyu

(Department of Neurology,Songjiang Hospital Affiliated to NJMU ,Shanghai 201600, China)

[Abstract] Objective:To investigate the relationship between the NAD (P)H oxidase p22phox C242T gene polymorphism and
stroke. Methods:In this study, 118 cases of cerebral hemorrhage, 125 cases of cerebral infarction and 147 healthy controls were
included, all cases are Han people in Shanghai region of China. Three groups had same baseline features of age,sexual proportion and
BMI. Fasting glucose,and serum lipids were tested. The genotype and allele frequencies of the p22phox C242T polymorphism were
determined by polymemse chain reaction-restriction fragment length polymorphism (PCR-RFLP) and gene sequencing technology.
Results: The CT+TT genotype frequencies in the cecebral hemorrhage group,cerebral infarction group and control group were 9.3%,
9.6% and 2.0% ,respectively. T allele frequencies were 4.7% ,5.2% ,and 1.0% ,respectively. The CT genotype and T allele frequency
of the cerebral hemorrhage group and cerebral infarction group were significant higher than that of the control group (P < 0.05),0ne
TT genotype was found in cerebral infarction group,and no TT genotype was found in cecebral hemorrhage group and control group,
which was consistent with the results of gene sequencing. Binary logistic regression analysis was used to determine the correlation of
CT genotype, cerebral hemorrhage (B = 1.712,0R = 5.537,95%CI.1.120~27.381,P = 0.036) and cerebral infarction(f = 1.432,0R =
4.187,95%Cl1.0.934~18.774 ,P = 0.061) ,respectively. Conclusion: These results suggest that the NAD(P)H oxidase p22phox C242T
polymorphism was associated with cerebral hemorrhage and cerebral infarction,maybe serve as a risk factor. But compared to the

traditional dangerous factors such as hypertension and alcohol,the effect of the C242T polymorphism on the cerebral infarction was
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not significant.
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i A v (strokee ) 273 SAy ffe LR ik 24 P 60 £ A4
A SR AT A R S I N Sk 7 A 2E 8
e 23T 3t S P Pl VR B B8, HE A e
VLB S P RO KREA 2 AT
FERW, 2 P Y Ko 2 8% D 3R R % iR S Al
WRZIEAHEAEHIEER, IR T2 HZ
AHOCHY BE 7 s N 2 251, HorP A0 3% NAD (P)H %
FETF p22phox ME3E C242T FEH 22814, i T4
W25 ARG BT E RNV UKE- BAEA R
FrBR , B AT p22phox P 3 C242T FE £ 2504 5 ks
FEIR) R RAFAEAR KA, WF5E59 3 T A REE 2 AH I
25, HIZAE PN R IL p22phox TE3E C242T
LA 2225 55 0k I AR DG HE R HE

ARWFFEIE HISR & EE OV BRI R B 2 2
AVEREE RN P 7 | LUER C242T S5 5L TR ik
A 8 E RN BRZE rp g BE PR D) IR 3 DU
FE P p22phox MV & C242T FE K £ 254 5 i 26 H )
FHIHE

1 &M%

1.1 %

FsAEZEAH 2010 45 7 H ~2012 4F 12 H A L
TRE T AV o B2 o P 28 AR A ik A e o 3 125 41
Hrh 55 67 %, % 58 i, 4E % 36~94 % V- B4R
(65.42 + 11.65) % ; Hop Fs i H & 79 9], BB bR IR
S 10 1, AR I 2H . 2010 4F 7 H ~2012 4E 12 A
N T AT O 5 e A 2 PR AR 98 i 4 o 3
118 i, Forh 58 70 141], 2 48 il 4E#4 27~97 % V-4
IR (66.28 + 14.53) % Horp (B % 81 i, b
PRI 18 1], TEH WAL . ToIM % R Ay [ Tifs
YA EE B fd BEAA RS A B3 147 9], 9 b 6 1] T i &
TR TCHE B MRS | 1 B e g R R
B s, 53 88 ], £ 59 19, 4Fi% 45~95 %, IR
1% (65.22 + 9.69) % ; Horb s s LR 44 1], BB PR
H 9, FrA TN G E XU

FI AT 5359773k 5 CT F1 (%) MRI BHEf
W, FFA 1996 A58 DU Je 4 R i 1996 2 WUAB T T
bR I HERR B A U 0 R TR Ak
i F B e s Ko™ B il B SRR R

[Acta Univ Med Nanjing,2013,33(8):1081-1086]

FEATINE LIRS A . 2 WibsifE . M I . =140/
90 mmHg 3 1F Ml H % Fe 25400 5 4 PR - 25 8 il b =
7.0 mmol/L 551 [z H % 1005 2590 5 W R PR .« IE A
WA LRI A AT B2 5 S MAE - 1Y A [T e
(CHOL) =5.2 mmol/L, H# =& (TG) =2.3 mmol/L,
e 5 B i A 1 IE [ % (HDL-C) = 1.8 mmol/L IR %%
JEAGE [ EE (LDL-C) =4.9 mmol/L BUEHEH A
(ApoA) =2.25 ¢/L # I & 1 B (ApoB) =1.33 ¢/L
SE MR RS2 .

12 F#%

1.2.1 PCR-RFLP B_&

Hh R WKL 2 ml, EDTA 30 B4 b, &
F-80°CUKFIH-IE, $EEL DNA CRHIZEE OMEGA
ol R R BOAGR &) , #4T PCR-RFLP W, 75
YFS) . E#ES14 5 -TGCTTGTGGGTAAACCAAG-
GCCGGTG-3", TFiiF5|4¥ 5'-AACACTGAGGTAAGT-
GGGGGTGGCTCCTGT-3', PCR WA % .2 x PCR
Mixture 25 Ml,LT@?%I%% 1 wl,DNA it 15 pl,
ddH,0, 8 pl, BAAFH 50 wl, PCR SR 451 : 95°C i
P 3 min J&5,95°C7EE 30 s,65.5°CiE 2k 30 s, 72°CHE
41 45 s, 330 MG, FeJ5F 72CR R 10 min,
B 15 wl B0~ 450 6 x DNA loading Dye 3 ul,
1.5%3 R WHBE O AL 2 BE Y o, Bk, 76 5841
ST AU 255

BEUIA 22 . 10 x Buffer Tango 2 wl, NYJEE Ras 1
1 wl,PCR =4 10 wl, MIAGE/KZE 20 wl,37°CIEIE
BEE 16 h, 15 pl @Y1 =Hin 6 x DNA loading
Dye 3 pl, 2935 B HBERS I AL L8845, HLIK,
TR AU 255
1.22 M A2

X PCR 7P A T A%t IR 9 s ( b i /R
AR ) s w) A TR )

13 %itss

K SPSS17.0 Gei #4740 4, iR R
BB + BRifEZE (X = s) 3w, AL 2 0] 1 FL R
SEAEAS ¢ R 5 TR FL A ¥ K, 45 A
BICR RN AE A FE AR Hardy-Weinberg 15 FH x2 ¥
5, P<0.05 AZRAGIHE XL, R0 Lo-
gistic [B] T LG K E B > 0 B, OR {f>1,P<
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2.1 p22phox I C242T A F PCR 4%
XF p22phox WK C242T % [H k17 PCR ¥4
PCR 7=¥°h 353 bp F A4 (B 1),

(bp) M 1 2 3

M :Marker;1.2.3:PCR =4 (353 bp),
K1 NAD(P)H %1k p22phox .4 C242T H:[H PCR 7*#)
HLIKEE SR
The electrophoresis result of NAD (P) H oxidase
p22phox subunit C242T gene PCR products

Figure 1

2.2 p22phox I C242T & F Bbyss R
Xt PCR 7= %y FH B il 14 9 V) g Rsa 1 DT,
p22phox WAL C242T FEH Z MR 3L “GCACT#%:
R GTAC” F 9, 8% Rsa | $5SPEIR S0 3-40%) . CT
BEPAY 1 S5 AR FTREUIIT 55 1 SRANRERRDIOT,
FLYK B 353 bp 193 bp F1 160 bp 3 4% Wi ; CC 3

ACE G A AGCACAT G &C

[ E R 3 I

PRI 2 SRR IASRE DI T, FUKES A 1 4%
353 bp H W TT BERIAY 2 4% 2L R W OT |
VK F 160 bp F1 193 bp 2 5 H Wi (& 2).,

X RE 4] AT CC F K1Y 144 7] ,CT LA AL 3
B, TT FH AL 0 6] i 4L ce 3L AL 13 f,
CT LAY 11 4], TT JEPIAY 1 4] o i 4 3 Ce
FERRL 107 ], CT FEPIAY 11 4], TT FEPIH 0 4],

(bp) M 1 2 3 4 5

-353 bp

-193 bp
-160 bp

50

M:Marker;1;CT JE£K % (353 bp.193 bp #1160 bp) ;2 TT LA
H(160 bp F1 193 bp);3.4.5:CC HEH % (353 bp),
K2 NAD(P)H % AbRE p22phox W3 C242T K PCR =4
PR PRI 285 51
Figure 2 The enzyme digestion result of NAD (P)H oxidase

p22phox subunit C242T gene

2.3 IR I A LR

AR A5 il 1) 45 2R 43 i it CC .CT \TT K A1 PCR
7R, % PCR =4 WAL T 91 R4 7 | 57 2k B 7
RIS LR 2886 A5, ST U) F vk 25 SR IC I (1 3)

[ENF ACR G AALZFTACATG AC

Yool ol Doaboid

4lifyF(CC ﬂ‘ﬂ)

d‘ (5] ?(CT FIJ)
Sk R b B R LA 22 A5 M 1, 16 TR Z2 25 M 0 Ak R BB A5 e | 5 AU 1 31 2

?(TT )
SUL)E

K13 NADPH %4k p22hox W3 C242T H: HN &
Figure 3 The sequencing result of NAD (P) H oxidase p22phox subunit C242T gene

2.4 JEARSLAL J sk o 20 )5 3 A 20 18] & 0K IR 9 5 e
F F R & Hardy-Weinberg -F#7#9 x* 425
P A FEZE i 12 5 %o e 2 (1] 44 5 RT3 A
FER R L7 Hardy-Weinberg “Efif (P > 0.05),
RABFARTE RS SO ER - AR AT &
LA, AR,
2.5 JEARITAL i o 20 15 A FR4E I AR TR 2T G
SAHAEMER AR BMT I R R

ToFENEZE (P > 0.05) , HA ] b ; it m2H Hik
FEAELH S5 BRZHAH L CT + TT 3R (9.3% .9.6%
vs 2.0% ) F T 2 KL N (4.7% 5.2% vs 1.0% ) ¥IH
it # R (P<0.05,% 1),
2.6 JEARILAL b dn s b5 AR 4E C242T A E A
LI Ny s g2 e o

p22phox WAL C242T 45 3L PR AL 2 [A] ¥ SEAR I IR
PORPANMLIG e %e, CT + TT ZE R Hh =HEm T CC
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Table 1 Clinical characteristic of patients and controls

o poiitEEl I RESELH g FREEA SRR L I L2 S X R L
(n=147) (n=125) (n=118) F/x* {8 P1E F/*MH  PMH

B n(%)] 88(59.9) 67(53.6) 70(59.3) 1.081° 0.298 0.008* 0.929
A (F) 65.22 + 9.69 65.42 + 11.65 66.28 + 14.53 3.360 0.878 22.922 0.481
BMI 23.78 + 2.28 23.72 + 2.21 23.64 + 2.62 1.063 0.810 1.989 0.639
W45 (mmHg) 13529 + 19.67 14590 + 19.74  163.09 + 27.68 0.311 0.000 19.269 0.000
#5K)E (mmHg) 81.14 + 10.17 83.97 + 11.15 92.67 + 16.08 2.193 0.030 27.079 0.000
B (mmol/L) 6.01 +2.14 5.95 +2.37 6.80 + 3.02 0.638 0.802 8.494 0.015
TG (mmol/L) 1.33 £ 0.75 1.38 £ 0.76 1.73 + 1.07 0.000 0.602 6.680 0.000
CHOL (mmol/L) 459 + 0.98 4.55 + 0.98 448 + 0.94 0.017 0.702 0.019 0.357
HDL-C(mmol/L) 1.34 + 0.34 1.19 + 0.31 1.35 + 0.42 2816 0.000 5.181 0.886
LDL-C(mmol/L) 3.00 + 0.88 3.07 + 0.90 2.82 + 0.79 0.035 0.541 0.676 0.086
ApoA (g/L) 1.38 + 0.27 1.22 £0.25 1.34 + 0.33 1271 0.000 5.693 0.204
ApoB (g/L) 0.94 + 0.25 0.96 + 0.29 0.88 + 0.26 3.784 0.507 0.710 0.090
WA [n(%) ] 19(12.9) 29(23.2) 29(24.6) 4907°  0.027 5.991¢ 0.014
I [n(%)] 23(15.6) 34(27.2) 35(29.7) 5.444*  0.020 7.520, 0.006
L[ (%) ] 44(29.9) 79(63.2) 81(68.6) 30.183 0.000 39.364*  0.000
C24T N E [n(%) ] 7.430° 0.008 6.935° 0.011

cC 144(98.0) 113(90.4) 107(90.7)

CT 3(2.0) 11(8.8) 11(9.3)

TT 0(0) 1(0.8) 0(0)
C24T S HE H [n(%) ] 8.268*  0.005 6.747° 0.012

C 291(99.0) 237(94.8) 225(95.3)

T 3(1.0) 13(5.2) 11(4.7)

a i X, RN FAE,

BERRIH A Gt 22 7 (P < 0.05,3K 2) , HRZH
TeZF (P> 0.05), 7 C242T JE N Z A PETT RE
HUME o H =B
2.7 Mt FRAZST KB & 69 =45 % Logistic
)2 5t

FFIEE B 16 TG PR 2 SEER 58 kR 3 28
11 J5 Logistic 81 H#EFT 43 B & BH . p22phox I %
C242T FEPR & A5 278 AT B2 i 10 A8 —> A e PRI 2R
(B =2.114,0R = 8.282,95%Cl;1.484~46.146, 3).

Wede AT 5K RS | H 0 =R | 5 I S A AR
SRR A I fE R R R

WS A 1 ki AR BE £ 5 5 T R BRI 16 T3
PR B SE 08 BER F — 53288 0 )5 Logistic [B] 57
TT00HT, S5 20 . p22phox V4 C242T KK K A2 %€
AEA] REE A SE I — M ER &R (B = 1.432,0R =
4.187,95%CI1.0.934~18.774 3% 4) . WK 4g I i i JE
9 5B I AR ik B AL A ARG R 2R, v
FERG & RN FE AR I 2R

A2
1]

< 2 p22phox TE C242T EFE A Z [BIE A R F 44 F0 M BE bb %
Table 2 Clinical characteristics and levels of serum lipid of subjects with CC, TT or TC genotype (X +5)

B W CC 1Y CT + TT JEHH FIE PIE
BMI 23.74 £ 2.40 23.30 + 3.01 0.189 0.512
e & (mmHg) 147.47 + 26.84 151.36 + 35.58 2.878 0.605
#9K R (mmHg) 86.10 + 14.04 89.00 + 18.96 4.646 0.465
IMLH% (mmol /L) 6.40 + 2.66 5.89 £+ 1.24 1.235 0.478
TG (mmol/L) 1.48 £0.92 1.99 + 1.02 1.306 0.048
CHOL(mmol/L) 4.55 £ 0.97 4.54 £ 0.70 2.879 0.980
HDL-C(mmol/L) 1.34 £ 0.38 1.36 £ 0.33 1.441 0.836
LDL-C(mmol/L) 2.92 +0.86 2.95 + 0.64 1.936 0.902
ApoA(g/L) 1.37 £ 0.30 1.29 £ 0.25 1.286 0.317
ApoB(g/L) 091 £0.25 0.89 + 0.22 0.470 0.728
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Table 3  Analysis of ICH risk factors with binary logistic regression analysis
E B1E FrifEiR Wald Pl OR 18 95% CI
A i 0.443 0.247 3.211 0.073 1.557 0.959~2.527
5 -0.678 0.354 3.664 0.056 0.508 0.254~1.016
W4 0.696 0.215 10.498 0.001 2.007 1.317~3.058
#ok 0.548 0.251 4.775 0.029 1.730 1.058~2.828
W2 IR S 1.147 0.451 6.459 0.011 3.149 1.300~7.627
1o IR B 0.983 0.331 8.796 0.003 2.672 1.396~5.115
Him =g 1.072 0.522 4.291 0.040 2.921 1.050~8.122
Jiiikic 1.053 0.429 6.016 0.014 2.865 1.236~6.644
C242T 1.712 0.815 4.405 0.036 5.537 1.120~27.381
F4 RBEELBKREZEN_HERLSEIE Logistic BT
Table 4 Analysis of cerebral infarction risk factors with binary logistic regression analysis
E B1E FRifEiR Wald PIE OR f 95% CI
5 -0.530 0.306 2.989 0.084 0.589 0.323~1.073
et = 0.489 0.167 8.610 0.003 1.630 1.176~2.259
= R R -1.240 0.601 4263 0.039 0.289 0.089~0.939
el 0.966 0.378 6.528 0.011 2.627 1.252~5.511
I B 0.766 0.300 6.502 0.011 2.151 1.194~3.874
(2427 1.432 0.766 3.500 0.061 4.187 0.934~18.774
3 W @ WF 5% % B NAD (P)H % 1k p22phox V. K

NAD (P)H S A B2 b vbr 20 M A i 8 R e rh
TR FEESRIR , Guzik 25 60 28 2 B ik
rh ) AU B S A T TR R R 22 ) A B
T AT HESEH NADPH S LB~ AR 0, 1 MU0
A5 2 9 119 22 R R 1) QO3 U0 I P 1 4
i K. PNz AL A4 R I . A 200 B R B T L A A
AR -S540 M PR (R A ) il RE SR AR 5
Wil PN R AL AR A B 51 GBS B E Ko AT B K
HIRANAE R, @QNAD (P)H S AL BE ™ A M4 A i A&
(0,7), fig5—S b A 52 A B P B i A I
S (OONO)™ OONO-EZ 5 A Fflg
DR 3ok A8 A S nvy RN AR B A S g, I3 ok 3
T WIEE R 4R 2 -2 FNEE 4R 25 -9 13
PEDT e 2 30 BRI PR AT A VE R 2K s Qi 1
AT 4 M R B A Ak e HERE IR RS AL R
TG ALK i IR B 5 SO 5 A AN D RERE IR, T 5
N 2P AN s @E T AT > ATP AR AR, F: 30
LARARRDREI R, Al 40 R AU B AT N,
A NAD (P)H S ALBEAE A O, BEASSZ M 1ML/ M
AL , AR ML/ IR PN R 200 B ) AR 3 SR 4
BRE DTV o5 00465 B a2 B PRI e 5 i A
PRI R ERBYIRR

C242T BY75 S AT 520 2 NADPH Ak B A6 1 | 5
S5OSO A G, AR T Bk LA B A A
I T p22phox W73 C242T 3 K £ 25 5 70095 |
YRR AE RO RAFTEAR KRR L, TRl 2E 7
AREA BB HIABUKE B A R NI RR, F59E
BET AR EHR SIS, o 055N
C242T Zo 25 M2 il i 1A i A v | — A0t ST f sz A
K, 5 Ago ZEIOXT i AE L £ FIIE H X BR41C242T
SR Z BYEHA TSR 8 CT+TT AL 5 s
FETC K s Zafari SEXTAT Sl K L AE 905 19 B A EA T
T NAD (P)H %8 1LMfi p22phox C242T i 54047, &
AR A vhoed Ui A R BE S ML AET TN B D) g

45 NAD(P)H 4L p22phox WH: C242T K G
X, Saha X 154 24PN EDEE AR 167 24 H [E A
C242T FE A Z A5 5T 8 7s WE9H EBE N T 54 35
AR e TR EA, R C242T 28 S5FikA
K, W FE BN R e AR o Bk 10655 995 1) & S AL 1
IS, EWNFEXT C242T KN L2840 5.0 Wk
I8 F AH SCPEBEAT T AIEST 3R RIS R i
S DAy B X S e XN BE NAD (P)H %A 1 il
p22phox WV 3E C242T FE& A LZRMEIITHIE, AN
C2427T FE R 22385 0] R S AN AT HE % Jod 2 P ik Gt . &
YRR — k= .
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ALK NAD (P)H %8 fL i p22phox W7 3E C242T
BEDA 22 255 Il A P AH DCHEEA TR, R SRAEME ] |
AR R TR RS — CPORHC OIS &0, 10 i 2
HGREZEZH CT + TT BRI AN T 5507 Bk PR A A2 1y
B TXIIRAL (P < 0.05) , Agtity e, R
DB A G Logistic P14 5% B B L2H . AidE
FEA Fo Xk BREH I 16 T fG [ PR R AT 43 Hr R W . D
p22phox THE C242T 3P 2275 i A W 1 19—
MER P Z B = 2.114,0R = 8.282,95%CI(1.484~
46.146) ]; @p22phox W 3E C242T KL Z AT g
& B AL I — A fE R &R [B = 1.432,0R =
4.187,95%CI (0.934~18.774) 1, {H 5 /5 1fi. 5% F1 ik
T s S5 A5 6 D R A 1L, p22phox WAL C242T £EH £
I e 0N R A R A B N U I P U 90
p22phox 3L CC CT + TT & K Fl 2 [8) FEA 5 PR 7%
BB, CT + TT He RS B Hh =T,
HT B p22phox Ak C242T He (K 22 2451 T BE 52
e 3t = PR, ST IR A e 171

Zi I prid ,NAD (P)H %A 1k B p22phox I %
C242T B Z A8 S i, AR AESE I — o 1 AH
K, ATRER AR B —MER N R, E5 IR
A AL G fa b I ZR AR L, C242T 2228 Xt i
FERYFEM FEAS B3
(5% 3CHk]
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