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Relationship between gender difference of blood pressure
and sodium ion channels in the kidney of mice

WANG Wei, YU Guo-feng, CHENG Meng-ting, ZHAO Rong, LIU Zhen
(Wenzhou Medical University,School of Laboratory Medicine and Life Science,
Zhejiang Provincial Key Laboratory of Medical , Wenzhou 325035, China)

[ Abstract] Objective Study on the blood pressure, renal sodium excretion, related renal sodium ion channels
and signaling pathways between male and female mice, to investigate the relationship between gender differences in blood
pressure and renal sodium ion channel. Methods Blood pressure of adult female and male mice was measured using tail-
cuff sphygmomanometer. Plasma and urine electrolytes were performed using flame photometer. Protein levels of renal
sodium transporters NCC, NKCC2, ENaC were determined by western blot, mRNA levels of these transporters and the
upstream With No lysine ( WNK) kinases were determined by Real-time PCR. Results The blood pressure of female mice
was significantly lower than that of male mice. Renal sodium excretion and mRNA levels of NCC&NKCC2 were increased
significantly in female mice. No obvious difference was observed in ENaC. The mRNA level of WNK4 was increased while
no change in WNKI1. Conclusions The lower blood pressure of female mice may caused by increasing renal sodium
excretion and WNK4-NCC/NKCC2 signaling pathway involved.

[ Key words] Gender; Blood pressure; Sodium ion channels; WNK; Mice

MRAFEMIME 2 5, e e i R Ay B0 MR 2 2 R R R s ), v B i
MR BRI T e, LR R e 2 BEEXREEREMSY, O RE, B EZn

[E£TH] HK A AR EIE4 (81300709) ; #iV1A H AR #3E 4 (LY13H070007)
[EEBNTEMH1986 - ), B W5t , Lol A%, E-mail; aster2103@ 126. com,,
[EIEZ XN (1975 - ) , 2, 8082, W55 A S0 W5 1] B AE B2 . E-mail ; zhenliuus@ 163. com,



14 o R PR 4 AR 2016 4R 9 H 45 26 B9 1 Chin J Comp Med, September 2016, Vol. 26. No. 9

i B A R IR R R T (RAAS) R4 HTT BT
FEa T YRR, KRBT R, TS
RAAS REGUHEVIHISES 2 HAp Bt 25 i
A B T s B LA IR ) A B R (NCC) L 4l
BRETR] 1] %% 3z 4K (NKCC2) DL | Rz 4 s 13 18
(ENaC) %5

AW SE & B, NCC/NKCC2 5% WNK- SPAK/
OSR1-NCC/NKCC2 {5 5 3 % A 9 4510 WNK
VAR 22 IR/ ) S R T S T 8T L, I 2001 4F
B K22 o A WNK 8282 S8 —Flog B
W v AT v IR ( FHHG) J, WNK 35 0 B 25
38 T R MR A 9T R I

AHIEFE A 23 3 B W g /0N B I R e
T-EIE DL WNK 5538 B 0 5[], DA R AT
Z I Y I w020 3R 01 1 s A M i 22 5 5 5 Al
TN RR,

1 #efn7E

1.1 Kz

20 ~24 JA& ) SPF 2% CSTBL/6] M /N FRL4%
10 H {KH 20 ~25 ¢, I F LGRS s L5 sh
BN F][ SCXK(7)2012 - 0002 ], 8455 5635 F i
P EERFR2E L5 3y Hhc [ SYXK (#7)2015 - 0009 ]
HEAT , SEg v K i) s ) R 24 3 <1 S 5 sl )
¥ 3R J50
1.2 FENSFRIAH

A /NI ZE 1 A JE s AR O B A R
ONE] /N BTSN i 3 ( BP-98A) I H H A8 Softron
ONEL KIG AR EETE (PFPT) 1 [ 35 [ JENWAY
O3] B A LKA ( Bio-Rad 38 R 1 HL Uk S 5% 5 &R
)  HEHENE 1% & 5t ( Bio-Rad Chemi Doc MP) ;
Real-time PCR System( Bio-Rad : CFX96 Z&4t) .

B . TRIzol © RNA 43 & ik 7 4 A Life
Technologies ; [ % 57 & ( Takara) ;26 6 E & i 7
& SYBR( Bio-Rad ) ; £ F ¥ i %€ £ 1057 & ( Thermo
Fisher Scientific)

BUik: S5t Bl NCC ( Stress Marq ) ; % $1T R
NKCC2 ( Stress Marq); % ¥ Bl WNK4 ( Alpha
Diagnostic) ; %2 T L ENaC ( Alonmone ) ; %2 3T F B-
actin ( Beyotime) ,

1.3 mEMNE

FHREERM /N ES K E, /R

Y53 d JrBEOR A I e 2 /0 20 MR, FFLE il

S5 ~7d Mk,
1.4 M$H5RMAH TS HT

IR 2 /0 BRURR e S B BEE 5 Jok B, A1 33 5 00 B
I FH KGR T A I f E EA KT

PRAW /N BCE ARS8, 303 1) 2 45 5 10 1)t
HHRPOK , ff AR E S5 WO R A, KA G B T A
DU PR &M S TR B
1.5 SHEHEXEASFHEN
1.5.1 % 5%/KF—Real-time PCR

/N ERURRTEE I U I, 442 B8 TRIzol 3857 & 454 i
HH 241 oy B R BUR RNA | 48 U 5% )5 793 ¢DNA |, $%
8 Real-time PCR [ #SEAE B R PR T2 6 w4007
Hrr S 15 an T .

Renin (F:5’ -ATGAAGGGGGTGTCTGTG-3" ;R
5’ -ATGTCGGGGGAGGGTGGGC-3" ) ;

NCC (F:5 -GGGTTTGTGTCATGAGGAT-3" ;R:
5 -AGATGGTGCTAGCCTGCT-3" ) ;

NKCC2 (F:5’-CCAGAGCGTTGTCTAAAGC-3 ;
R:5’-TGGGCAGCTGTCATCACTTA-3" ) ;

WNK4 (F:5’-GCGGAGGAGGTGGCT-3" ;R:5’ -
GCCACTGGCTGGTAGTCA-3" ) ;

WNKI (F:5°-GTCTGGACACCGAAACCAC-3’ ;
R:5’ -AGAAACTACTAGTAGTAGCAAAATCCT-3" ) ;

Cyclophilin ( F: 5’ -CGTGGCTCCGTTGTCTT-3;
R:5’ -TGACTTTAGGTCCCTTCTTCT-3" ),
1.5.2 EHKFE—Western-blot

/N ERURR B I BBUES O, 28 A $ BB B 1, 48 SDS-
PAGE SR P I ERICHE IS v UK 73 15, ¥ % 2 PVDF JiiE,
— PP R s RE AR B B 1.2000, K
B G BN AN [F] A A 2 1 i S ) 3 A 52 ),
PEENIBZE R B-actin FEATHFIE, —HU3 ML FEHL
G v BEPUAR W BERE A 1.4000,
1.6 HESITHH

B i 3432 F SPSS20. 0 H5 44 k47 5048 43 B
AbBE I ERIEZE R Tmage] B UEAT A AL B,
K Graph Pad A% B8 281776 B 20 B 5 52 50 %%
PELIIEL + RS (v 2 5) TR Al 2Z 20 « K
B,P < 0.05, 8- EmAGIERE L, A
Py IIRVAE iN - Ren/ @) M o W X2

2 R

2.1 ImEFHK 5
FERPIRZASTT i B B A TR (F . 117.6 +



o A PR A 4k 2016 4F 9 A5 26 %55 9 ] Chin J Comp Med, September 2016, Vol. 26. No. 9 15

0.54 vs M:110. 0 +0. 67 mmHg, P < 0.05,E 1A) £
BiEE FRLEF R mRNA AP 50% (B 1B) , HARME
T/ INER AN 7K TG B B 2% 55 (& 1C) | {HME BRR M HE

A
120
)
Z 115
H .
b&:é 10 =
g3
= 1054
g
1004 _
M(HER) F(HER)
C 160
g 1504 NS
Z 1404
EE 130
g
£ 120
o
= 104
100-
M(HE L) FOHER)

B S TRERL(F.514. 30 £23. 1 vs M:365.0 +27.2
wmol/24 h,P < 0.05,F 1D) , XM fmn =T
T FRUPT B8 A2 ph M RUR AR HE TR i S35,

B 2.0

i
L

[=}
1

i .50 S
Renin mRNA expression

=

uh

0.0

M(HER) FHER)

(umol/24h)
(=] “ad =
S & S
(=] = (=]

1

=
=
1

Uninary sodium excretion

O MGER)  FOER

WE: *P < 0.05;%P>0.05, 5HERAAEL
1 MERE/NERUAG I B 2R | I B PR AR 43 b

Note. *P < 0.05;"P >0.05,compared with M group.

Fig.1 Analysis of blood pressure, renin, plasma sodium level and

urinary sodium excretion in male and female mice
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Fig.2 The expression of NCC in male and female mice
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Fig.3 The expression of NKCC2 in male and female mice
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Fig.4 The expression of ENaC-B in male and female mice
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