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(GLU) . TG MITC F4E4LFE R, logistic FIHA BN BN ERABESHBESFERKEEL
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RERMEW, &R GLISHNTHLE L AN 47 & Hardy-Weinberg F45, G1155942T %
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{Abstract] Objective To investigate whether G1155942T polymorphism in WNK4 gene is
associated with essential hypertension in a population with Kazakhs ethnicity, in Xinjiang.
Methods This study covered 563 hypertension patients and 346 normotensive controls. The variant
of G1155942T was determined by the TagMan probe real-time PCR method. Some biochemical
indices such as glucose (GLU), triglyceride{TG) and total cholesterol (TC) were also measured. All
of these results were under logistic regression analysis. Addictive model was applied to assess the
interactive effects between WNK4 gene G1155942T mutation and environmental factors on
hypertension. Results The G1155942T polymorphism was consistent with Hardy-Weinberg
expectations in both case and control groups. Genotype and allele frequencies of G1155942T were
observed (P=0.004, P=0.003). Data through logistic regression analysis showed that factors as age,
BMI, total cholesterol as well as the GT + TT genotype frequencies of Exon 8 G1155942T
polymorphism in WNK4 were responsible for the increased risks for hypertension. Positive
interactions between G1155942T mutation and gender, BMI, GLU, the OR were 3.75 (95% CI:
1.19-11.80) , 5.77 (95% CI: 1.93-17.21) and 8.67 (95%CI: 1.03-72.99) , respectively. Conclusion
Our result suggested that the Exon 8 G1155942T polymorphism in WNK4 gene was associated with
hypertension in the studied Kazakhs ethnic group in Xinjiang and the T allele might be the risk factor
for essential hypertension. There were interactive effects between WNK4 gene G1155942T mutation,
gender, BMI, and GLU.
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30% ~ 50% 5 EHE R A X, WNK4(with no k=
lysine kinase ) R 2 H i X B —Fh 22/ HBREH
BEER A , H AT LI WNK4 RN T 5
&8 1Y Na-Cl 3L5555 4K (NCCT) B4 7 FI 0S5 , A
TR (5 7K 3 2 R 484 o, s T 66 o P 88 0, R BURAEAR
1 & I AE (PHA I ) ©- 4 G BR 2R B0 & ML FE . & 1
HARFERPE, SR ST EFERE
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1. BFFE X4 BEAOR I F 2001 — 2003 EFE %7 i
£ B e EL A X 4T 7S L FER SR A T R B SR BE Y
BEFETIRE R A, WOE . ZRERALSE, B
FE 2 W7 7 M 4K 38 €2003 42 WHO/ISH & Il FE 38 97 16
B9 )E 4> KR : W 48 FE (SBP) =140 mm Hg(1 mm
Hg=0.133 kPa) 1 (5% ) &F 5 /£ (DBP) =90 mm Hg,
VAR 2 AN IR AR 2 R LA Sl A B LR
HREAARMEL, %A . [F]—H X 49 R I3
# , A¥k#7 ¥ . SBP<140 mm Hg, DBP<<90 mm Hg,
ERFAMEZ S, AR RER =308, BE
MEXR, TRIKESE, ARG &R MLE L
WU O ST TR e R A O ERG | KB A O AR AR R
%, AMRLE B KEEGREEECEERSH
VORI R AR E R ZAE IERE, HF
BN EIAE

2 ANEEASHNE - MESH KE, TR
BMI(kg/m’) ; Ke 41 & 30 Bk if e, R B 7 L #E 56
B TFRE S ~ 10 min, BUAR AL, B A A AE = i i
BA B sh bk ; LAAER B 3 il & fH A 2E
HFS i

3. LR AR A A X R BGI R S M #
R i, .00 BRI , SR 24 K A Ak 4 SORS: 0 25 B if
B (GLU) . Hh=ER(TG) . B IHE B2 (TC) Z AL 18
¥ro HAMBE-20 CHFUMHRE DNA,

4. DNA 280 2R E B E L S ml, A 2%4K
Hi% — 84 (EDTA)FL8E, I i By - S e ph iR B R 4
DNA, EBH5LE 10 ng/ul,

5. BT R L AME (SNP) K . K A TagMan
AR#EFTEE 4, H Applied Biosystems (ABI) /A 8]
Bit51 Y MFEH . PCR RN KR 6 ul, 4 PCR

Master Mix 3.00 pl, 5] #1484t 0.04 pl, #5457 1.00 pl,
KK 1.96 plo R FAF:95 € 10 min, 92 C
155,60 °C 1 min,20 &3 ;89 C 155,60 C 90,
304 &3, ¥ 82 J5 B ABI PRISM 7900HT % 58
B PCRAVKIZR e R 1E 5L

6. GEiH2E AT - X 51 4R A Xt BB 4 s PR ) i
TS, HERHZ EAS R T RM EASGEM
ERS, Urts Bm, BUEE B HIERXTH REK,
NRTBACRE. THHE WNK4#H G1155942T £
B AERBFARREMEFTR, BELERH
‘& Hardy-Weinberg - , & izt > 16 B ¥ 2 47 44 (B 43
RHH, X% IT logistic [BF& R 447 A F A
HFEMSBMENRR, URZERGEAR
HHER R Z B TR KD, A BB SR
FASAS 9.1 344,

g =R

1 — MG R FE R AW S AR B4 563 B, 5B 254
B, % 309 5|, F 1 4E 5 (48.86 +10.47) % . XHHRA
346 4 , B 1398, & 207 &, FHILERK (46.17 =
10.18) % , JRBIE 53 HBA L, 5] .GLUER X
Giit %8 4R BMILTG. TCEREFIT¥EX
(P<0.001), BE1,

F1 RGN BA—RIGKTTE (v £s)
TE FBld(n=563) BHAMn=346) P&

51 0.148
B(%) 254(45.12) 139(40.17)
(%) 309(54.88) 207(59.83)
FEH(P) 48.86+10.47 46.17£10.18 0.000
EH#i(cm) 163.7418.83 162.981+9.09 0.218
& (kg) 70.79+12.96 6526+1230  <0.0001
BMI(kg/m®) 26.36+4.20 24.49+3.74 <0.0001
GLU(mmollL)  5.09+1.26 4.91+146 0.055
TG(mmol/L) 1.39+0.94 1.1740.86 0.000
TC(mmol/L) 517+1.52 4.7241.59 <0.0001

2. WNK4 2 G1155942T {or 55 H R R 3 | 45
{07 2 R B 2 00 A 4 < R 1 AL A X BB A G1155942T
AN R MR W EEBFR, E2 514 0.22 1
0.05(P>0.05) , #9%-& Hardy-Weinberg F-45 , % B 3%
BTV, AABER R,

# B4 GG.GT. TT EH BB E 41 4 5 KR
93.4%.6.4%F10.2% , G 1 T 255 5 (R 45 .43 765 9 51l
£ 96.6%F13.4% ; Xt 41 GG .GT . TT % FH &4 4>
90 97.7%.2.3%F10.0% , G F1 T Z {3 R R SR
A5y HIE 98.8%F1 1.2%, B TAT X P RHEILHM



RAERATIRE R 2010464 B4 3148 43 ChinJ Epidemiol, April 2010, Vol.31,No.4 -377-

<1, B EEBGTMTT &3 —4H, W TEN
REEEHHE (BERERNER), A XERTR
5375 (P=0.004) FIZ A5 F SR L (P=0.003)
RYHEGHEEN(R2),

£2 RO EE G1155942T A0 SRR

BMI.GLU.TG.TC ZJ& , WNK4 £ H G1155942T
TS5 2 EMNZEIER OR=3.75, 5§ BMI Z
/8] 432 EAE R OR=5.77, 5 GLU Z [l {9 32 B4 A
OR=8.67, M EAZEFH LM B E I E KB
BT B#, %5 R 5BMIZIE GLU Z 8% & &

5EAANFAN BRPAAEMMERZEER, AEITEEX
I o] (3%5)
B om mE ok mEm o ’ o
£EE 0.006 - #£4 BIMESEWHRA R LT ogistic ER7
GG 526 934 338 977 Eigd B B i PH OR{E(95%CI)
GT 36 64 8 23 HH 449 - 5253 0000
T 1 02 0 0 HHE 125 041 941 0.002 3.50(1.57 ~7.80)
B 0.004 ) 002 001 1155 0001 1.02(1.01~1.04)
GG 526 934 338 97.7 BM](kg/m’) 0.12 0.02 3793 0000 1.13(1.08~1.17)
GT+TT 37 66 8 23 TC(mmolL) 0.16 005 11.02 0001 1.17(1.07~1.29)
A 0.003 #RIET & % . BMIL.GLU. . TG . TC REH &
G 1088 96.6 684 98.8 ®5 WNK4EEG1155942T &R 5#:5) . BMI.
T 38 34 8 12 GLU Z A6 3 BRI
i :* Fisher i8I0 4% R HE AR OR{E*(95%CI)
#5
3. WNK4 2 H G1155942T 25 54 16 KR89 5 GG 1
K7 HEAFRERRABEREMERNER .S GT+TT 3.08(1.00 ~ 9.46)
B &PSBP.DBP EARFEE B AT ERE ST * GG 0.95(0.71 ~ 1.28)
2% S (P<0.05), GT+TT B B #% % & SBP. - G 3750119 11.50)
DBP ¥R T GGEREAE , Hibigirk LHEEZR <% GG 1
(%3) GT+TT 4.52(1.43 ~14.25)
224 GG 2.23(1.66 ~ 2.99
%3 RAIE MM EA WNK4 2 H G1155902T 75 GT+TT s 77:1 93~ 17 21)
AR PR R PR A A AR T (2 £ 5) OLU(mmolD) R
i GG GT+TT PfA <61 GG 1
ANBU(B/%&) 368/496 25120 0.092 ’ GT4TT 2.87(1.21 ~ 6.81)
ERNP) 47891050 46894918 0533 6.1 G 107070~ 1,64
g;l(kg/n;) 25.68i4.15 25.11 is.m 0370 GT+TT 8.67(1.03 ~ 72.99)
(mm Hg)  146.83429.72  162.20+31.48 0.001 - WER® BMLOLU TG.1C
DBP(mmHg)  93.18+16.56 99.68+13.99 0.010
GLU(mmol/L) 5.01+1.34 5.34+140 0.105
TG(mmol/L) 1.30+0.93 1.29+0.72 0.924 it ®
TC(mmol/L) 5.00+1.57 4974124 0.906

4. £ It logistic [B] 19 43 #7 : & B 8 WNK4
G1155942T 5L EAR RIHE H BY & & #bil R A= Ak
PR R I B I ST fE B PR 3, 7 A logistic [B] )5
ERIHAT 0, LGGE R R M L X5, B4
HEMSEM, TR AEREEN0.05, HIRIRHEN
0.1, BABEA T BIYEEEF4 . BML. TCIZH
B, ¥ GT+TT & A & i FE 2o KRS B 137
GG EH B[ 3.50 % (*=9.41, P=0.002, 0OR=3.50) ,
W4,

5. WNK4 £ H G1155942T F R SIS H £ 2 6
ZHAERISHT : £ TG logistic B BRI 4> il B ARG |

WNK4 B 25750 & B R I E R R 2 E
MERFNEEYBEEEER, KEXBEHRER
B WNK4 BEESERAEEEN LR, AE
WNK4 2 HZ M F 1721-q22, KEH 16 kb, & F
19450 8F, I R7E B T i B AL Rk
HEKE 758 F (exon 7) A 17 5F B F (exon
17) A S5 PHA 1 , Wilson E B KB,
WNK4 EF4NMBETLRBRRGERB AR
XREE GETREAFYREHRE, XEREHS
PHATI A HEX %, WNK4 Fili o & S iEix
Hh/VEE SN | SR A0 B R i T T R LI K 2R A
BFERLE"
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HTHRWNKIBEE SR MERRXR , AR
R #& HAPMAP ¥ % FE #t # T WNK4 £ B
Gl155902T ZEHL R . FARHRWNZEESHM
EXRBRAHTHIRE L5 R ML, Erlich %"/% WNK4
F: B i Exon 8 G1155942T £ 50 SH#ATHIFR , HR
EBEEMEMR. HEESFLIFERILIRE ML
ERBEBRITEYREAFBATRNR, &R
Exon 8 GIISS9NT ZEREHMEMEK ., XitH
WNK4 R 5 5B MERN X RFAEEMERR
Wz R, MAERF KSR KRHE TR,

BEZKETEROLERREREHN SO
Bz —" AR R KR
FEFBE B AR ETRBR, AR~
TR B, SR m M R AR R R (A FHE .,
BWEIBR AEFHR EHED B I—B, BB
RUBBREREMNBMERKROEH, ZHRH
TaqMan 4+ B AR X 563 78 L5 5 & #1346 & IE
W M FEH K G1155942T ZAFHTRE 8 RIAH
ERERRAED  EBHEREHERT,GG.GT+
TT & B R ER G E T BA R EASLIHH¥E
X (y*=826,P=0.004), G1155942T BAENLH T%
o7 2 5 76 7% B 48 A 4 2R (. 2 B T X R4 (o =8.55,
P=0.003), XRHATEHEMNER M FERKEABRR
mMEMRX, 257 RERRTR.

AHST LB [R5 R Y A B e PR A AL T R 22
7EREHMGT+HTTHEHE R H K SBP.DBP
BFGGHEERE . LITlogistic FHERAKIET
S8 MRS BMI RIGRIEHRFR B RE SR E
R, AE B BMILTC AR 5] 4 4 B2 5 I P A9 37 fE
RERE, 4 GTHTTEE G k%X 215
H GG R A 3.50 1%,

BEE D TRITRENNESH B RE KR
R ERELSHSHEREZ RN EERAARD
ZHMWRBEHXE, HATENIMEE R X T
WNK4 3 H 535 H R Z B3 BAE AR iR+
MMM RE. AR EAMEMER, HFITT
G1155942T & R 5 ¥ 7 .4 # . BMI.GLU.TG.TC
ZREZAZEEANBLENER, SRER,
%48 . BMI.GLU. TG, TC Z /& , WNK4 # §
G1155942T & 5 54 51 2 M 3 ELAE 8 OR=3.75,
5BMI 2 BIZ B AE A # OR=5.77, 5 GLU Z [a] %2
HEAM OR=8.67, AR ZERN LA BRME
X B TR, %%ER S BMI ZE .GLU Z [H 7
B EBGRH AA EMMERAEIER, B%iH¥#

25 | TR, WNK4 £ 5 G1155942T 5061 S 19
GTH+TTHHERMM TH A REHET RS F &S M E
X, BTBIRAMRE , B KX WNK4 2
HirE T8, BER_RESHMBURERFEEREY
XR AFREYT KEABEH—-EHR. B BHTFE
mER—FEEEMNSHEREER, L—EEY
ERAARUBAHIREE  IFHEERRR
FEETASE MR, BRI , 3R B4 X B B AR pL R
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