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[ ABSTRACT] Aim  To investigate the association of the G894T,T786C polymorphism of the endothelial nitric syn-
thase (eNOS) gene with essential hypertension (EH) in the Han and Kazakh populations in Xinjiang. Methods
Based on the case-control study,346 patients with essential hypertension( EH group ) and 385 healthy people (NT group)in
Han Chinese population, and 363 patients with essential hypertension( EH group ) and 370 healthy people (NT group) in the
Kazakh population were selected from Tacheng Region of China by random cluster sample.  After physical examination and
questionnaire, blood samples were selected, the G894T,T786C polymorphisms of eNOS gene were detected with SNaPshot

system.  Genotype frequency, allele frequency, linkage disequilibrium (LD)and haplotypes were calculated and compar-
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ed. Results  Overweight, obesity, triglycerides disorder, age 51 and over are risk factors of EH in Han and Kazakh
populations.  Distribution of allele frequencies G894T, T786C polymorphism of eNOS gene, the total population in EH and

NT group are significantly different between two ethnic (P <0.05).

G894T and T786C polymorphism do not have strong

LD. Tt constituted four kinds of haplotypes of GT (75.3% and 79.6% ), GC (10.8% and 10.5% ), TT (5.7% and

9.8% ), TC (8.2% and 0. 1% ) in Han and Kazakh populations.
GT in two ethnic, and the minimum are TC (Han) , TT (Kazakh).
was significantly different between two ethnic (P <0.05).

The maximum distribution of haplotypes frequencies was
The formation of haplotypes (GT, TT, TC) frequency

Conclusions The polymorphism of eNOS gene G894T,

T786C may not be associated with the essential hypertension in the Han and Kazakh populations in XinJiang.
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WX 078 B /RE A 4 KT & AT AR T
TARAT B8 50 B AT T8 E N T A R AT A
B 18 % DL ko §E 7 ik ROk B R #AT AT R ¥
VA, WA TE Ak A Uk EH A% 45 363
] 346 B, IE % o & &y o 5= 5 ik A XU 4 Bl A 370
] 385 7], EH ¥ i & A 1999 4 WHO/ISH % T &
A & 89 % B AR B 0K 48 & =140 mmHg (1 mmHg =
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B R 0 AL R M IER LR R R L IF S
A AU RKE HILI R O R B,
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P& Eefikf, AL —WAERUE TN
FRAEBEHATF AR EILERATRFAE LR,
yIEEEARFN, HAETEMNERE &5 KE,
JEE(WC) & E (HC) , 1t 54K i 48 % (BMI) 0 2
Bt (WHR) 5 & B & % % J8 o 7 AR R 10 mL, i &
ML_REN BB, Ao Bk, ¥ % a3
AT AR I, 34 dn B R T 4R BUSE A 4 DNA,
1.3 HE{LIEFREN

K & 2 B SN A # ikt , L Olympus AU2700 42 #
FAEMRMNEEEE W= KEEEEA,
BEEREARBRIEEASE,
1.4 eNOS EFE SR
1.4.1 eNOSAE B &5/ %oy 3% J Primer3
BRI PCR G RIEW B (LA T AH T4
BABRSARAE A K), G894T L 5| 41 5'-CAC
TCC CCA CAG CTC TGC ATT-3', T # 5| 4 5'-GTC
AAT CCC TTT GGT GCT CAC G -3';T786C Lt i 5
#15'- ATG CCC AGC TAG TGG CCT TTC T-3', T
Bl 4 5'-ACT AGG GCT GAG GCA GGG TCA-3',
PCR K % . % 1K % 20 wL,1 pL DNA #47,0.2 pL
Hotstar TagDNA % 4 8 ( QIAGEN 7= & ) ,1.2 ulL 25
mmol/L MgCl,, 0.6 pL dNTP ( Generay Biotech 7=
) ,2 uL 10 x buffer,2 pl. % & PCR 5] 47,13 pl %
BF oK, Pl £ E N A &9 (ABL A F ) B
2720 A PCR # 3 LT % # 94°C 5 min J& , ¥ 4T 35
ANEE B A8 PR 94°C & M 30 5,59°C 1R K 40 s,
T2°C HE R 45 s, 5 J& 72°C #4210 min ZEf#
1.4.2 PCR Z#e9sh4b 2E40 B L BF A PCR
FEA Al RO £E 10 pL PCR =4 F fm A 1 U SAP
B (Promega = #t ) f2 1 U #M Y18 37°C i 4 1 h, %%
J& 75°C K 7% 15 min, PCR 7= 4y 7€ 1 X Ji . 7€ b R
K% (10 wL) &4 5 wL SNaPshot Multiplex Kit( ABI
FEi),2 wh A& PCR 4,1 pl ZE{# 5] 4,2 ulL
44K, E 2720 Thermal Cycler( ABI = &) % ,96°C
AP 1 min, B 4% 40 T 4t 1B 31 28 X ,96°C & M
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10 5,50°C & X 5 5,60°C #E f# 30 s, A K 1E # 5 ,60°C
FEd 1 min,4°Cﬁ<T?o ﬁ@/ﬁn%%{t/‘t{ 10 pL JE
FEA N1 U SAP B ,37°C B 1 h, # & 75°C K
715 min, B 0.5 pL 4ifb /g ey Z M =4, 5 0.5
pL Liz120 SIZE STANDARD,9 pL Hi-Di( ABI /= &)
47,95C & 5 min 5 £ ABI3130XL Il F 3,
ABI3130XL M 5 X L Uk & 09 i 4 # 4% | GeneMap-
per 4.0 AT o
1.5 SitERZE

A Hardy-Weinberg - 7 £ 36 7 A B R K & &,
BEE G &R A 8 B & KA 3 & Logistic 4
M, EAEEEE TS, T RRA X Rl LR
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Table 1. The general situation in the two groups

JEAETHA OR A % 4 1 °F # 2 #F & A Dataanalys-
er0. 34 F  BAKA F phase2. | T,

2.1 —fRIER

PIRE S EH 4004 e &7 sk s X Bk OE |
JOK . AR T B0 T L I i R AT % B s 2
WEFIEWMEH(P<0.05), @& EREA B8
AL LENREA B 2530 M, mHh =
P 7 P AL B vl IR AT 22 578 & (P < 0. 05;
x1),

5 H UG MY e R

EH4 (n=346)  IE#ILE4 (n=385) EH#H (n=363)  IE#IMEH (n=370)
R () 54.66 +12.76 46. 60 +12. 95 49. 64 +12. 05 48.46 +11.91
B/ () 148/198 142/243 156,207 153/217
R (461 84 92 77 73
WA (151]) 54 67 75 92
TR TR EL (kg/m®) 67.69 +11.52" 63.19 +10. 14 27.38 +4.82" 23.99 +4. 11
JERE L 0.90 +0. 06" 0. 87 0. 606 0.89 +0. 96" 0.87 +0.08
e (mmHg) 148.01 +18. 13" 114.40 +12. 42 154.82 £23.41" 115.29 +11. 80
#ikE (mmHg) 94.54 £9.97" 78.05 +7.38 100.27 +13. 43" 76.11 +7.58
F-H3h ke ( mmHg) 112.36 £10. 22" 90. 17 +8. 09 118.45 £15.26" 89.17 £8.03
Jik e (mmHg) 53.47 £17.92" 36.35 £10. 02 54.55 £17.76" 39. 18 £9. 56
SVBTE P (mmol /L) 4.77 1. 14 4.42 +0.92 5.01 +1.37" 4.65 +1.30
H =P8 (mmol/L) 1.68 £1.51 1.43 £4.23 1.63 +5. 53" 0.96 £1.01
R AR A (mmol /1) 3.17 £0.97" 2.81 £0. 83 3.23 +1. 06" 2.99 £1.18
IR H (mmol/L) 1.40 %0.35 1.41 0. 36 1.44 £0.43 1.46 +0. 41
#HIEEH Al(g/L) 1.47 £0.28 1.44 +0.29 1.47 0. 38 1.44 +0. 32
#Hg®EH B(g/L) 0.99 +0.24 1.04 +3.17 1.16 +4.32 0.83 +0.26

aj P<0.05,b P <0.01,5 R EEE# im B8,
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x2. BMEBEXBEREZRE Logistic B354

Table 2. Multiple Logistic regression analysis on risk factors for essential hypertension

FS B SE Wald P OR 95% CI
B R (MR IEH <24 kg/m*)

M 0.647  0.185 12.268 0.000  1.910  1.330~2.743
JEL S 1,011 0.234 18.712  0.000  2.749  1.739 ~4.347
Hth =g (X <2. 3 mmol/L)

Him = 0.550 0.224  6.005 0.014 1.733  1.116 ~2.689
AR (KHHR 18 ~30 %)

31 ~40 % 0.526  0.492  1.143  0.285  1.691  0.645 ~4.433
41 ~50 % 0.633  0.497 1.618  0.203  1.882  0.710 ~4.989
51 ~60 % 1.159  0.496  5.458  0.019  3.188  1.205 ~8.434
60 % L) I 1.589  0.491 10.456  0.001  1.564  1.110~2.203

M BRSOl TR EH (X HRIEH <24 kg/m®)

I 0.777  0.209 13.868 0.000  2.175  1.445~3.274
JEL S 1.478  0.228  41.888  0.000  4.385  2.803 ~6.861
Hth =g (X <2. 3 mmol/L)

Him = 1.215  0.38  9.885  0.002 3.370  1.580 ~7.188
AR (KHHR 18 ~30 %)

31 ~40 % 1.124  0.330 11.597 0.001  3.078  1.612~5.878
41 ~50 % 2,030 0.328 38.200 0.000  7.616  4.000 ~14.498
51 ~60 % 2.594  0.361 51.485 0.000 13.377 6.587 ~27.165
60 % L I 2,647  0.390  46.082  0.000 14.110  6.571 ~30.299

2.3 =EFEEKE

2 Hardy-Weinberg Pk %6 , W51~ R % EH 4 |
ER MR & AS K eNOS JE G894T  T786C
Y EE BT A3 A B RG22 = (P >0.05) , 4
G VA A PR AR AR
2.4 BABEHAREEMEAEEBMMEME
ESRRERREFHDT

G89AT 7 i 75 i AR EH 20w g B i 5 A
GG .GT . TT MM R i 22 A4 B E M (P <0.05),
MAEERMEAP 2R LR EME(P>0.05); 8 A
T EH 2 R 0E R I A Hp R R 46 A7 ik R A 3 4y
MESABENE(P<0.05), TI86C i 5 7L M A
#E EH 41 ) 0E 7 i 4l rh i R L A T CT, CC
HIBCR M 22 54 B &M (P <0.05) ; B ABE EH
2 R G I 2 B S i PR A A 2 A
WEME(P<0.05;%3),
2.5 EFEBREMERFRE FHASEEME
AR

DUB ARG B2 70 % EH 205 15 % 1L JE 40 G894T .
T786C. Jik R U A5 v B PR R 41 [ 4 P 434 25 57 G
BEME(P>0.05;%4),
2.6 BERISH

DU % 52 % eNOS JE[H G894T , T786C

R 4 Fh BAK B, GT (75.3% . 79.6% ) . GC
(10.8% .10.5% ) .TT(5.7% .9.8% ) & TC(8.2% .
0. 1% ) , DU FIG B 5 1 A THE B4 76 30 6 d5 o 119
GT , PUREFIIEG 7 5 6 N HE SR A TR0 28 S 1K 1) 43 1)
TT.TC, HF R R AR GT TT \ TC HiR /31 22 H
AEEME(P<0.05), MG EH 45 IEH Il &
ZHALAE B 4 F R RE R SRR RS DU NHE T EH 40
GT .GC TC HIARRIGAAIL T IE 5 1l 20, TT S {47y
BRAE EH L ANE # IR 454 1 6], TS it
25 (P >0.05) ;M p=va i AN EH 4 GCTT
PRI CR = T IE# IR 4L, EH 21 GT \TC AR A S
RMFIEFMEN, HEFLHEITFEL(P >
0.05;5%5%6),
2.7 EPARTEESH

XTI Z2 A5 1543 3 HE PR B A AR VEH 4
E M 2H AT 1 B V-85 3 A1 , >R ] Dataanalyser
0.34 34,24 D' >0.8 H 12 >0. 3 BFIA R Bz 5[]
FEAETRAIE R T-l . AFSE o, B R RN IE & I
JEZ T G894T 5 T786C {7 i 8 DU i 3% BV AN Y- My
ARBTG5, /e EH A ; B EH 41
T AE I H 2 H A A5 TR 9 AH 26 R B DUR AR T
B ek, 1H eNOS J&[H G894T T786C v i #E X
B A B SR T A AEE SR I PA (R 7).
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3. WESMETET K eNOS EE G894T,T786C L R EFE A 5L EFE AR5 7 (F)
Table 3. Distribution of G894T, T786C genotypes and alleles of eNOS Gene of Han and Kazakh populations in Xinjiang

eNOS [ {37 5 PRI AL/ S5 B A Wi (n=731) M BETLIE (n =733) X 18 P 1A
G894T M AFE GG 592(81.0% ) 543(74.1%)
GT 132(18.1%) 169(23.1%)

TT 7(1.0%) 21(2.9%) 13. 661 0. 001
T 144(9.9% ) 211(14.4%)

G 1316(90. 1% ) 1255(85.6% ) 14. 080 0. 000
EH 4 GG 280(80.9% ) 265(73.0% )
GT 62(17.9% ) 85(23.4%)

TT 4(1.2%) 13(3.6%) 8.373 0.015
T 68(9.9% ) 111(15.3%)

G 622(90. 1% ) 615(84.7%) 9. 460 0. 002
1EH Il R4 GG 312(81.0% ) 278(75.1%)
GT 70(18.2% ) 84(22.7%)

TT 3(0.8%) 8(2.2%) 5.209 0. 074
T 76(9.9% ) 100(13.5% )

G 694(90. 1% ) 640 (86.5% ) 4. 865 0. 027
T786C BB TT 583(79.8%) 476(64.9% )
CT 140(19.2%) 233(31.8%)

cC 8(1.0%) 24(3.3%) 41. 996 0. 000
C 156(10.7% ) 281(19.2%)

T 1306(89.3% ) 1185(80.8% ) 41. 627 0. 000
EH 4 TT 278(80.3% ) 234(64.5% )
CT 64(18.5%) 115(31.7%)

cc 4(1.2%) 14(3.9%) 23.473 0. 000
C 72(10.4% ) 143(19.7%)

T 620(89.6% ) 583(80.3% ) 23.783 0. 000
IEH MR TT 305(79.2% ) 242(65.4% )
CT 76(19.7% ) 118(31.9%)

cC 4(1.0%) 10(2.7%) 18. 629 0. 000
C 84(10.9%) 138(18.6% )

T 686(89.1%) 602(81.4% ) 18. 024 0. 000

4. eNOS EE G894T T786C L m EFE BN EMEE IR EH ASEEMEATN S
Table 4. Distribution of G894T, T786C genotypes and alleles of eNOS gene in EH group and normal blood pressure group

eNOS FE K37 5, R Gl BELA B (1)) LRI ()
G8O4T GG GT TT G T
Wik EH 4 (n=346) 280(80.9% ) 62(17.9%) 4(1.2%)  622(89.9%) 70(10.1% )
R IR (n =385) 312(81.0% ) 70(18.2%) 3(0.8%)  694(90.1%) 76(9.9% )
PAEEREHE EH 41(n =363) 265(73.0% ) 85(23.4%) 13(3.6%) 615(84.7%) 111(15.3% )
ERMELA(n=370) 278(75.1% ) 84(22.7%) 8(2.2%)  640(86.5% ) 100(13.5%)
T786C TT TC cc T C
WK EH 4 (n=346) 278(80.3% ) 64(18.5%) 4(1.2%)  620(89.6% ) 72(10.4% )
R ML (n =385) 305(79.2% ) 76(19.8%) 4(1.0%)  686(89.1% ) 84(10.9% )
PAEEEHE EH 41(n =363) 234(64.5% ) 115(31.7%) 14(3.8%) 583(80.3% ) 143(19.7% )
ERMFLL (n=370) 242(65.4% ) 118(31.9%) 10(2.7%) 602(81.4% ) 138(18.6% )
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Table 5. Estimated haplotype frequency distribution in Han and Kazakh populations

kA DU (1) WA SO () X P OR(95% CI)
GT 1165(79. 6% ) 1105(75.3% ) 7.768 0. 005 0.781(0. 657 ~0.930)
GC 154(10.5% ) 159(10. 8% ) 0.075 0.784 1.003(0. 835 ~1.306)
TT 143(9.8% ) 83(5.7%) 17. 437 0. 000 0.554(0.418 ~0.733)
TC 2(0.1%) 121(8.2% ) 119. 833 0. 000 65. 665 (16. 205 ~266. 091)
it 1464 1468

L RN H BT S G894T \T786C

F 6. NIERFIGTES ik ABETE EH A5 1E & I JE 28 18] S 4 B 37 2 45 45 2 S BY 2B R XU R 7
Table 6. Estimated haplotype frequency distribution in EH group and normal blood pressure group of Han and Kazakh pop-

ulations, the risk of essential hypertension in Han and Kazakh populations

RN EH 4 (#1) 15 IR H (1) X P OR(95% CI)
Ui
GT 551(79. 6% ) 611(79.4% ) 0.017 0. 897 1.017(0.789 ~1.311)
GC 71(10.3% ) 83(10.8% ) 0. 104 0. 747 0.946(0. 677 ~1.323)
TC 69(10.0% ) 75(9.7% ) 0. 022 0. 882 1.026(0. 727 ~ 1. 448)
TT 1(0.1%) 1(0.1%) 0. 006 0. 940 1. 113(0. 069 ~17. 826)
&it 692 770
T Y S iR GT 532(73.28% ) 563(76.08% ) 1.523 0.217 0.862(0.681 ~1.091)
GC 83(11.43% ) 77(10.41% ) 0. 398 0.528 1.111(0. 800 ~ 1. 544)
TC 60(8.26% ) 61(8.24% ) 0. 000 0. 988 1.003(0. 691 ~ 1. 455)
TT 51(7.03% ) 39(5.27% ) 1.958 0. 162 1.358(0. 883 ~2. 088)
Eit 726 740
E BRI R R GB9AT T786C
F 7. NHRMIETET IR eNOS EH G894T,T786C fir 5 18] & N

PR FE T

Table 7. Pair-wise linkage disequilibrium of eNOS gene in

Han and Kazakh populations

DU W B B T

G894T  T786C G894T  T786C

BARE G894T - 0. 4305 - 0.3327
T786C 0. 1271 - 0.0014 -

EH4l  G894T -  0.3424 - 0.4587
T786C 0. 0863 - 0.0027 -
EWMEA G894T - 0.4580 - 0.2029
T786C 0. 1430 - 0.0006 -

TE LTI AR R L MR LI e SR T R D,

P AT 27 VR A B9F 9 e B, 0 I % S R R
% e I B 53 51 R 18,97 % (13. 88% , PR ™ o
A I S 5 T DU, B T3 E EH F 85 0 %
11. 88% ' ,2005 4F 2007 443l %57 Sy K 154
AR5 R L7 A B s | I 5 5 R 00 R 4 )
939, 14% ' 52.39% ) AT FE T 8 00
FT 2 A B8 o , WA B s I A2 EH S5 A
HE I PO g 258 ) i 1 3 A b oy T ) — R A IX
AN ) A% DX At B [ Bt v I P9 805 4 0%
B R RS | O 2 1 6 3 i T A R R, R TR
EH &3R5 1) R 2 —, Ji 4 [ 45 RO B AT S
BP0 A D A R T A 1A IR A T A 8 0 SRR
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ARA AT RESE /IS BT BRIG B b 2 5 HA 5 HA RGAS
[F] () 5 A Bl PR B T S5 o ML 2 — st A% R 38 A
B R AL G T SO0 52 44 1k 2 TR B , it A% 1A
FAE I 5 2 s ML AR o il AR Ak 69 5 e
30% ~50% ", WA EE KR AT KB g
(YA %o 3 0 ) 2 9 2 — 5 VR L, 1P 2 98 i
NHHAERS IR AERE S i iE 58 5 i = %
PIMAIET) g o B AR S fE I R 38, 5 A DA AT
LGV K AMYRE A2 TR A
i REAH I =g, A B T 1 = I ) KA

eNOS JE[H G894T {7 i 3 A8 T BUHH N 2 1 7™ )
IR PSR eNOS 1EPEN . Lacolley 2511
FE: E BN RN P RE X G894T A8 5+ 5 EH 56
ZIATIRADISY, KO EH 20 G 25 o e PR A = 1] b
T IEH MR, BF5E & B G894T 78 il fE & EH
() —Fpas e oy bR br > WA A EH
TAFAET 7T 3 XY T786C 2845 1] fiE3
I FEMA eNOS JER 4 SR iR IR 1 A2 , i eNOS A BU
A TSR I AR AR BF 98 & B T786.C A3 a5 i)
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