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oENaC E F T663A #1 T3593C &S HBATER K
1 J% % 1f B % 514 X B 52

Fary &k oo B % B # ¥ XA

W E BE W oENaC JE[H T663A 5 T3593C & 4 B 4 JE 1N B 5 04 B S ik A LR IR0 C R ik R4
252 {91 5 P 5 o FE (EH 41) 105 1 1 TF 4 (NT 41) 08 5% 5 1 40 B 388 £ 45 A% , 4 1 7% K \Na ™ /K%, il PCR - RFLP J7 3% , %
5 T663A 15 T3593C 75 . 4T I 42 75 HE DF 180 J 06K 4 36 DR 43 A5 3 55 % B W NI LA BT e 32, R I ABE T663A £ 5
AA AG GG REH BB HR LK K 15.7% S51% 33.3% ,A G Zi R ER K K 41.18% 58.82% ;T3593C £75 TT TC . CC Kt [K B 4
F % %5 88.6% .10.6% 0.8% A G NI HE ISR A Ny 93.84% (6. 16% . P41 13 FE K B0 %5 31 38 PR 449 6 55 12 22 57 (P
>0.05) . T3593C H P TT X4 L AE KK FAR T CCLT663A GG + AG +T3593C TT K [K 70 e 52 4F i A - A1 T A 1k 45 4 PR 80 1

BT H OB SR AL R F A KR G R E SR 5 H 200633129 (3) ]
YE# B0 :830001 L3R5 B s Al /K VA XN R EE B v i R B/ 38 4t 5 7R 1 IR DX e I F 5
WIE#E 287, T 154 : Inanfang@ yahoo. com. cn
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T663A K% AA Na* KB F GG, T663A GG +T3593C TT FEPH A Na* /K AL FIHALEE A ELH A (P <0.05), it ZAREAE
1E T663A 5 T3593C £24M: ., T663A AA K T663A GG + T3593C TT 3 [H 1l A f 55 1% B 1 ML 44 7K S 48 56 , 4F 18 17 A% 10 18 5% 50 A
T T3593C 245 DL TT R 2, 1 7 22 25 S 45 25k R B T 68 45 42 R R i R 7K P A A G
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The Relationship between aENaC Gene T663A and T3593C Polymorphisms and Blood Pressure and Serum Electrolyte of Kazakhs in Xin-
jiang. Li Nanfang,Xii Hong ,Zhou Lin,Yang Jin,Luo Wenli. Hypertension Unit,the People's Hospital of Xinjiang Uygur Autonomous Re-
gion, the Hypertension Institute of Xinjiang Uygur Autonomous Region, Xinjiang 830001, China

Abstract Objective To investigate the association of T663A and T3593C single nucleotide polymorphisms ( SNPs) in epithelial
sodium channel « subunit (aENaC) gene and their united genotypes with blood pressure and serum electrolyte levels of Kazakhs. Meth-
ods 357 Kazakhs who lived in Xinjiang pasture area were recruited by cluster sampling in this study. A case — control study was conduc-
ted in this study, including 252 patients with documented essential hypertension ( EH) and 105 normotensive subjects (NT). We identi-
fied T663A and T3593C genetic polymorphisms by PCR — RFLP. Serum natrium and kalium ions were measured. The distribution of geno-
types, alleles and the united genotypes of these two SNPs were analyzed, and the association of them with serum natrium and kalium ions
was investigated. Results The frequencies of the genotypes and allele were 15.7% , 51% , 33.3% and 41.18% , 58.82% for T663A
and 88.5% , 10.6% , 0.8% and 93.84% , 6.16% for T3593C. The distribution of genotypes and alleles to these two polymorphisms had
no significant differences between two groups. There were no statistical differences in levels of biood pressure and kalium ions, natrium/
kalium among genotypes of two polymorphisms (P >0.05) , except that the levels of Na™ of T663A AA genotype group were lower and
T663A GG + T3593C TT united genotype group were higher than those of the other genotype groups and that the mean age of T3593C TT
genotype and T663A GG + AG + T3593C TT united genotype groups was younger than that of the other genotypes groups. Conclusion
T663A and T3593C genetic polymorphisms were found in Kazakhs. There was no association between T663A and T3593C polymorphisms
and the levels of blood pressure of Kazakhs. The levels of Na® of T663A AA genotype group were lower and T663A GG + T3593C TT unit-
ed genotype group were higher than those of the other genotype groups.

Key words Epithelial sodium channel gene; Kazakhs; Single nucleotide polymorphism ; The united genotype

2. 778k (1) BRI 20 DNA il & il s I8 # ki & 7 ED-

TA FEEss it SK1252 377 & $2 B DNA ( L A4 ) T 72
BARMRSABRAFR) BT TEHE® T, -20C, (2)DNA
F By YRS >R ] PCR 74 oENaC BB R Be, 1) 5191
Bt WA Primer3. 0 & 31, i LA T & & 518 75 WL#
o 2)aENaC FE R W SNPs fif 55 H #9355 Be P 3% : T663 A fif
M T3593C 2275 H iy A A R Be g3 3l 5% MU #2: PCR Sy AL
H - PCR P 31 : DT663A i 25 PCR S : [ Jif 74 5 : DNA
BEAR 0.2wg. E F %% 51 # 4 0.16pmol, MgCl, 2. Ommol/L
dNTP150 pmol/L TanNA A 2. SU( WL TRA

VAT I W A5 I 7% B SBE A % 8 i EH %%z,,\ﬂ;zi BRAAT) , I B 5 8 T /K & SOl J2 I 4% P - 94°C 4% 1k
SRR AR R TR E LR K e R gefy i BEA I BRI (4R Tmin, 367G i, 7276 28
5% «ENaC 5[ T663A H1 T3593C £ 4 15 i /% {f1 1min) , f% J§ 72°C %E ff 7min; @ G3593C {37 & PCR S Jif : b

. 2 PCR W AK & : % GoTaq 1R A 25wl ( Promega A ] ) |
Y, R, 7 R ? FE’ s HY J':&Z
I EEL R R Y D6 2R, W) 4B R T R LR /Y B L DNAiﬁﬁilMl D P P e

il o 50wl S 45 :95°C Wi AR M Smin i A 35 A~ 1F 3R (95°C A8 o
M&E5FHE 30s,58C J_J( 455,72°C 3E{§1 1. 5min) , fx J5 72°C ZE f# 7min,

VB0 B WEAh i iz Pk 22— 1 b Bz 40 J 4 38 38 ( epi-
thelial sodium channel, ENaC ) 2 [ [& ff . 18 & &
SFWE R Na® (Ca™ (pH (H 5 2 fH1f B &M% 2
o PRL 98 75 10 s 1) A% o0 RUONE 2% , 76 4EFF ALK Na ™ o
I R = L (WA IR I A VST 7. (B S I S
ENaC 3 FEAE 2y R & 4 & 1l (essential hypertension,
EH) {8 Sk P 2 — Bz 6" T o
P B X T8 ) RE R A, L oENaC 5 A 22
S5 EH (] f4 5¢ & BCR 3T A 78 A P

DR 5 < A 0 A BT A DX W B S BECR 35T A4 RS gy POR SRR R < B AR R 51 R 4 A, IR R I £
46.36 £7.72 ¥ . K4 2005 4 v [ 5 LR B 35 46 R 2 09 SAME PCR R R o R 47 :95°C i A8 ¥ Smin 3 A 35 AN

Wit EH 240 252 4, B4k 111 61, £ vk 141§, 3
47.67 +7.76 %, TEH XTI (NT) 41 105 1], 55 ¥ 43 fi, %
62 {5,744 43.24 £6.69 &, HEBRATIT VB B AR OB DR 5 A
25 R e B IR P 3k 2 2 1 X 42

. 46 -

3 (95°C A5 PE 30s,60°C 1B k 45s,72°C JEA# 1min) , iz )5 72°C 4E
it 7min, 3) W PCR £/ 4 3 ~5Spl fifEE S IR 5 0.8%
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4 PCR 7= 4 6pul, 10 x Buffer 2pul, Xem 1 FR 1 ¥ 4 ¥ i 3U
(NEB A7), KB 228 F 7K & 20l 37°C KA 4h, B DI
FERIAE 1. 5% BENEBEUE e Ll vk , SR AT AR 4 SR A )
HA;@G3593C ZEMIER . MK R & PCR Y

61,10 x Buffer 2ul, 2= (L34 0. 2pl, BsrS T BR il ¥4 4 ¥ i 5U
(Promega 2~ H]) , K 1 25 B F7K 2 20pl, 65°C /KA 4h, B
I WA 3. 0% B M oE e L rL ik , S8 AN TR LA 245 21, A )
2RI

%1 ENaC EFE7 SNPs {if &1y PCR ¥ 13| 4

RALE s B Sz PCR A3 5141551 (5" -37) W)= PCR § 459751 (5 -3")
_F¥#:5" - AACCCTCTGTCCCATCGT -3
T663 A 152228576
Ti#:5 - AGCCCTTACCCATCTTGC -3
L% :5" - TGCCTCAACTTCAGACAGACA 3" [J#:5' - AGGGCATCTCAGGTTAGCAG -3’
T3593C 153782727

.5 - CCTAAACCGTTCCTGGGACT -3

T .5 - TCAGTGCTTTGTCCCCTTTC -3’

3. G5 A B SR T SPSSIS. 0 4K 1 MEAT S5 3 40 07, 3 it
VERL x x5 Fom , B80 LLER ) ¢ 8 o K 0 K2 0 2207, 4
] 458 L A2 R xS Ko P <0.05 N2 A Gt e 2 3.

& S

1. T663A fif s 34 v Be Ry 571bp , iZ 7= W45 1
A Xem T BEYIALA, Y A # G B d, Xem 1 B I 41
R, HIe EAE ANBE A 3 Fh LAY AA LAG Al
GG, 2455+ AA fF1E 404bp Fl 167bp P 55 HEY) F B 5
I T AG {7 7E 571bp . 404bp 1 167bp 3 25 ¥ B
Bt 4l GG f£7E 571bp 1 505V F Bt . TEABF 5%
PRI E) T X3RRI A (L) .

M PCR AA GG AG GG

571bp
404bp

167bp

1 T663A (L =i HEREFIILR
M. 31 s PCR. 557bp 973474 s AA. B AR 45 5
AG. A T566. REMA T

2. T3593C o 4" 14 K B by 441bp % = W0 & 1
A~ BsrS T EFUIN AL, 2 T % C B e mt, =4 BsrS 1
Y si, #ig B ABE A TT.TC A1 CC 3 Ff 2 A
A, WPAE 4G F TT f£4E 332bp . 139bp 2 5B VI A
BL; 245 F TC f£4% 441bp (332bp . 109bp 3 5[ U) F+
By RASAIG T CCAAAE 441bp — S5 U) v BL. 7EA
WF5E A B T ik 3 ARSI A (B 2 | 3) .

3.EH Z1F0 NT 21 I R 5% RE Lb 55 - 76 T 401 1) o P
M2 G E L (P >0.05), 4R I8 K 5 48 4L
(BMI) Wi Jk (SBP) (&F ik J& ( DBP) ik & (PP)
By ik & (MAP) (K™ Na™ J¢ Na™ /K™ /K V¥ 4778 58
25 (P <0.05) (%K 2),

500bp

400bp
300bp
250bp
100bp
50bp

B2 T3593 C i iR
M. Fric ;A ~E. 441bp a7

M TT CC TC TT

500bp
400bp
300bp
250bp

150bp
100bp
B3 T3593 C iy iEEslsER
M. FRic ; TT. ¥ A 4l & F 5
TC. &4 F;CC. A4 &+

%2 NT 47 EH A—#I5EKER

i H EN 41 NH 41 e P

P (B 4k 111/141 43/62 0.29 0.64
AR () 47.62+7.76  43.24+6.69 -5.12 <0.001
BMI (kg/m?)  26.22 +4.63 24.54+4.26 -3.29  0.001
SBP (mmHg) 169.69 £24.99 113.17 £10.36 -30.2  <0.001
DBP (mmHg) 105.69 =14.81 71.67 £6.96 -29.48 <0.001
PP (mmHg) 64 £19.63  41.5+10.17 -14.19 <0.001
MAP (mmHg) 127.02 £16.39  85.5%6.72 -33.95 <0.001
K* (mmol/L) 4.48 +0.85 4.12+0.60 -4.58 <0.001
Na* (mmol/L)  143.2 £10.57 140.23 +11.56 -2.35  0.02
Na*/K* 32.74 +4.85  34.44 +3.53 3.71 <0.001
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4. aENaC £ [H T663A 5 T3593C £ & ME4E EH

A5 A0 Kk

SR NT 2H /9 53 A - P4 v, 7 57 g ik D D I

WA ¥ e g it 22 7 8 (P >0.05) (£ 3) .

%3 T663A 1 T3593C £ 474 EH A NT AH %G [ n( %) |

T663 A L [A 7

T663A % i ZE A

T3593C F£ [ 1Y

T3593C 4 fir 3[4
25 51
AA AG GG A G TT TC cC T C
EH 41 42(16.7) 120(47.6) 90(35.7) 120(28.6) 300(71.4) 221(87.7) 29(11.5)  2(0.8)  471(93.5) 33(6.5)
NT 4 14(13.3)  62(59.1) 29(27.6) 90(30.6) 204(69.4) 95(90.4)  9(8.6) 1(1.0)  199(94.8) 11(5.2)
¥ 3.88 0.35 0.69 0.44
P 0.14 0.56 0.71 0.61

5. aENaC FE[] T663A 2 24 45 K PH 2 [1] Ifi PR
BHAY LLEL : T663A Z 5 1EFR AA 55 GG &[N AU [A] Na®
K22 FEAFAEGE 24 T (P < 0.05) 41,3 Bl A Y

[a] 7€ 4 5 . 4% % . BMI, SBP, DBP, PP, MAP K" K&
Na®/K* IKEW LG IT2# 2R (P >0.05)(F£4),

F4 T663A %5 E E F A [E] I bR 4 #

T663 A Kk [H 7Y

b AA AG GG F
P/ L) 20/36 80/102 54/65 0.46
AR (%) 47.79 =7.74 45.91 =7.89 46.39 +7.43 0.28
BMI (kg/m?) 25.72 +4.66 25.76 +4.86 25.66 +4.13 0.98
SBP (mmHg) 153.4 +33.79 151.96 £34.75 154.6 +32.26 0.80
DBP (mmHg) 98.1+21.55 94.77 £20.05 95.94 +19.96 0.56
PP (mmHg) 55.3 £17.69 57.19 £20.19 58.66 +21.29 0.58
MAP (mmHg) 116.53 £24.92 113.83 £24.08 115.49 £22.63 0.71
K* (mmol/L) 4.43 £0.75 4.38 £0.81 4.35£0.82 0.84
Na* (mmol/L) 144.77 £13.39 142.77 £10.36 140.5 +10.30 0.04"
Na*/K* 33.34 £4.66 33.35 +4.61 33.03 £4.49 0.83

* ol AA 5 GG ek

6. «ENaC JE [N T3593C 22 7 1 4% 3 [ 7Y Ji] Iffi
GORHIL L : T3593C 27508 TT 5 TC + CC Hk [K B [a] B
TEAF WS 7K 22 AT AEGE T 22 B 3L (P < 0.05) Ab e 4k
5] BMI,SBP DBP PP MAP K" Na' J% Na'/K' K
TG EER (P >0.05) (R5) .

x5 oENaC HE T3593C S5 EEERE G IGKE B
. T3593C K #4 »
TT TC + CC
T 5 Ltk 139/177 15/26 0.41
AR (2) 46.09 +7.88 48.46 +6.08 0.03
BMI (kg/m?) 25.69 £4.58 25.97 £4.66 0.71
SBP( mmHg) 152.47 £33.79  157.61 £33.13 0.36
DBP( mmHg) 95.31 £20.31 98.52 +19.68 0.34
PP(mmHg) 57.16 £20.25 59.09 +19.79 0.57
MAP( mmHg) 114.37 £23.76  118.22 £23.18 0.33
K* (mmol/L) 4.38 £0.83 4.36 £0.63 0.89
Na* (mmol/L)  142.23 £11.09  143.07 £9.79 0.64
Na*/K* 33.23 £4.64 33.29 £3.98 0.93

7. aENaC & [H T663A \T3593C v A5 Bk & & [A Al
. 48 .

[ f R BB HL 8 - T3593C i s, C 250 2 PG H R A
B T663A GG +T3593C TT Hk 4 74 15 H: Al 44 K 5
R S A TR K T663A GG + AG 5 T3593C TT & [H #Y
5 Al 2% 6 5 DR 2R 5 M) ) i PR B R BEA T U, &
BRI BR Na ™ K¥[8 10 )5 2 5K 47 % 7K - W) A7 7 g0 it
¥ (P <0.05) 4b TR bR W20 6] 2 TE 4 3127 22
F(P>0.05)(£6.%7),

F 6 T663A K T3593C % 751 & [F BY 18] IIF FR 35

T663A T3593C T663A 4 T3593C

i H . p
GG TT  HAbEFE RS A

I (5 2ot 49/59 105/114 0.33
AR (%) 46.38 +7.53 46.36 +7.82 0.98
BMI(kg/m?) 25.79 +4.25 25.69 +4.73 0.84
SBP( mmHg) 153.02 £33.01  153.08 £34.08 0.99
DBP( mmHg) 94.87 +20.05 96.03 £20.36 0.62
PP (mmHg) 58.16 +21.51 57.05 +19.61 0.63
MAP( mmHg) 114.25 £22.98  115.05 =24.04 0.77
K* (mmol/L) 4.35 +0.85 4.39+£0.79 0.65
Na* (mmol/L)  140.38 £10.68  143.17 £10.96 0.03
Na*/K* 33.07 +4.61 33.31 +4.55 0.64
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R 7 T663A.T3593C % 351 E FE B 6] I IR % #
T663A T3593C T663A 5 T3593C

i AC+GG T SLBRENEGA
PR B/ LotE) 117/138 37/65 0.06
AR (%) 45.84 +7.74 47.68 +7.57 0.04
BMI (kg/mz) 29.79 £4.54 25.54 +4.69 0.65
SBP (mmHg) 151.82 +34.39 156.16 £+31.91 0.27
DBP(mmHg) 94.52 +20.33 98.57 £19.82 0.09
PP (mmHg) 57.30 £20.92 57.59 £18.31 0.9
MAP(mmHg) 113.62 +23.92 117.77 £22.95 0.14
K* (mmol/L) 4.38 +0.84 4.37 +£0.70 0.87
Na* (mmol/L) 141.81 +£10.51 143.61 +11.90 0.16
Na*/K* 33.14 +4.60 33.49 +4.49 0.51

it it

ENaC ) 3 4% A= 31 2y i J2& b Na* 3F 17 52 1) 5 i
B3z ST HLAAR Na ™ B B, i K 435 Na*
4 3 2 0 B DA 56 . ENaC KRR 2 H R &
(18 i — — A~ 5 7 J WG AT 5 | 3 M o i R LT 5
WA MEAR I AL R . EH & — & 44 2 3L s , Xt
A 3 B DL T 1 22 2 65 0 AT 2 Xt B A A3 05 4
rxd #5 78 EH (9 & L1 2 A 3 E R L,
aENaC JE[H T663A Z ML T4 13 Jh i+, & 4>
Bl IE A 7R S G H 4 i 1 663 {3 I8 & R A8 5 9 T
%M. Ambrosius 2 B el T S H A B A
T663A 35 G &5 KL M2 4351 R 0.293 0. 146, 7F
EH % FNT &, (1 N G A5 ALk 5328 43 5] o
0.37 F10.29, 7 B A & 0.23 1 0. 15, Lit 14 A b
JERN X Z B S IE W R AN S, S Sugiy-
ama %" i3l H A ATEAE T663A 41, G 247 JL N
Wik 0.58, = T H N, %L A M5 E /SR
{1 FARE (P =0.02) , Twai %7 4 T H A A HE
FEAE T663A Z 851, G A LRI E Jy 0.31 HI R
RIS EH MG, BB EH B J& 5L A7 78 Fh ik 2
5o oENaC JEHEE 2 N & F T3593C 2485 R ix it M
55 2 AL )AL B R U AR B A bR 25 SNP, il e R
TN B B AL A B, 7E DU A A R A
7 3 RGBT R Ry 11. 1% , H A R ILA 5% 07 £
A5 PR B b A7 R I A 1 X I R 5 e 1 F 5 i
i

AR5 R PCR — RFLP £ A | 3iF 52 37 58 0 5% 50
% AAETE «ENaC T663A 1 T3593C L4, i £ A3
RUFNAEA 3L R 43 A 78 EH ORI NT 41 8] G 22 5%, T663 A
G S5 B 43 51 Oy 0. 714 F1 0. 694 i i T 26 &

NHTH AN {0 50 5% 58 1% AN EH 656, B WK W) A
BE R IA B TO63A G 45 v i AR R A7 A — 52 1) 2%
5o TEFTABEFEA Sh B Te63A 3L AL AA £ GG
Na " 7K F 15 \T663A GG + T3593C TT % HoAth B¢ 25 3L A
T Na* KPR, H X R A 1L R 7K S A7 e 3G 22 541,
W 22 5 56 R AR ) R R A R BUAE I R L ol K Na ™/
K" K07 i 3 06 i 3% 22 5, A R T663A FL A A AA
I T663A GG + T3593CTT KX B vl gV 5% N EE 1ML
KT AH G o FEAR IS K F- 5 THE, T3593C LA 7 TT fiK
F CC,T663A GG + AG +T3593C TT & K AU T HAth
B A 3 R R 1 B T B AT O O I 0 I B O N R
T3593C KL R LA A4l 47 TT Al f &,
LA 5 P A 5 R) (1 96 R 4 XY A2 2%, B 45 4 8 M
P AHJC AN 4l 0 BE 5 5 B A L i 5 HE I L
HA 32 K A P ik B 1 RS O TR AE S A AR i
W sl b 32 00 BRI Bl 3 RS RS ), R R T S i
JEMEIE R B g o0 h TREAR RN, R
HEBR MBI ME B v] BE . EH A9 & A4 2 28O N 5
W RBATEH M &R, gt — 59 REEA, I
W 24h B 25 (i R 5 B A PR rb gl B LBl R
55 190 K Afi R TS [ T 2R R L (9 7 Ak AT T O TR
AHIERER , ] BEXT A 5 AT 7 X o
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