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NKCC17E2 M S B R K R E sh ik
T PRIER R

X’ xR NEF BEAE BELLT
(A8 30 K 2 % 2 B P i B AR = e & N L, i 200092)

HE iZ 3 AR 3T T Na-K-2ClHr F) 4412 & & 1(Na-K-2Cl cotransporter 1, NKCC1)£ 1% 1 B A
J% (chronic kidney disease, CKD) X R E W AREF L0 P e94E H . KA S/6'F k7 % 2 CKD X R AL
&” %%}‘Jf M K Rk, Bk ) E 7 Jk % 3(blood urea nitrogen, BUN), NLEBR BALEE % 0 €

7 LBT(serum creatinine, Scr); # ) 7 A & —# £L(hematoxylin and eosin, HE)# & ML 41 5
Massonﬂ’é & WL IR LA 4 45 YA+ UL, A) ) Real-time PCR. Western blotf= %, 7% 20 21105 4 @zi’:#i‘/)”' k
BB RE Ao 23 PR L8 F NKCC189 £ ik, R o2 I KR £ 3h Bk ) K 28 iz (endothelial cell, EC), i@ i
S5 R T B LA 4m i, P 1A B JR (Collagen-1, Col-T). IITA! g & (Collagen-II1, Col-1I1)49 & &, #|
Western blot#& i a--F /& ALALZ) Z& € (alpha-smooth muscle actin, a-SMA). /s 48—7A Kétﬂ}l?f& M 4
F(CD31). %54%:% & (E-cadherin). X & & (vimentin)#) & k. 4R 257, CKDK R 49 -F 30 %
JE (systolic blood pressure, SBP)4 AR AT #of& F K 48 (sham)#4 8 2 H £ (P<0.05), BUNA=Scr2 % & T
sham#1(P<0.05); CKD X R B B fe £ 3h R4 LR AR5 & & B4 40 2, NKCC149 & 1% 8 sham#4i B

338 Ao B ) B (aldosterone)fZEC ¥ NKCC1. Col-14=Col-11I3% %, 18] /& m it 4% & 4 a-SMAF=vimen-

tin L8, A K 28247 & W CD3147E-cadherin T 48, f& #b L 28 £ F A £ 4t B(bumetanide)f# NKCC1.
Col-I#2Col-IIA V", a-SMAFavimentin& £ T &, CD314=E-cadherindt 5. %A% & B, NKCC1+ 48
18 13 3% 5% M) K 18] S 454k (endothelial-to-mesenchymal transition, EndoMT)#% 2t CKD £ 5 Bk 4 444,
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Function of NKCC1 in the Aortic Fibrosis of Rats with Chronic Kidney Disease
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(Department of Nephrology, Xinhua Hospital affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China)

Abstract This work explored the role of NKCC1 (Na-K-2Cl cotransporter 1) in aortic fibrosis in CKD
(chronic kidney disease) rats. The CKD rat model was established by 5/6 nephrectomy. Blood pressure was mea-
sured by tail cuff method. BUN (blood urea nitrogen) was measured by urease method. Scr (serum creatine) was
measured by sarcosine oxidase method. Tissue morphology was observed by HE (hematoxylin and eosin) staining,
and fibrosis was observed by Masson-trichrome staining. The expression of NKCCI1 in rat kidney and aorta was
detected by Real-time PCR, Western blot and immunohistochemical staining. Rat aortic EC (endothelial cell) was
cultured in vitro. Immunofluorescence experiments were performed to observe the expression of Col-I (collagen-

I) and Col-III (collagen-11I) in the cells. Western blot was used to detect the expression of a-SMA (a-smooth muscle
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actin), CD31 (platelet-endothelial cell adhesion molecule), E-cadherin and vimentin. The results showed that the mean
SBP (systolic blood pressure) of CKD rats was significantly higher than that of the preoperative and sham groups
(P<0.05). The expression levels of BUN and Scr were significantly higher than those of the sham group (P<0.05).
Kidney and aorta of CKD rats were severely damaged and showed obvious fibrosis. The expression of NKCC1 was
significantly increased compared with that in the sham group. When NKCC1 in EC were activeted by aldosterone, the
expression leves of Col-1, Col-III and the interstitial cell markers a-SMA, vimentin were up-regulated, while the endo-
thelial cell markers CD31 and E-cadherin were down-regulated. On this basis, when NKCC1 activity were inhibited
by bumetanide, the expression of Col-I, Col-III, a-SMA and vimentin was down-regulated, while CD31 and E-cadherin
were up-regulated. This study shows that NKCC1 may promote CKD aortic fibrosis by enhancing EndoMT (endothe-

lial-to-mesenchymal transition).
Keywords

transition

FIE 12 4 "5 95 (chronic kidney disease, CKD) /&
I N10.85%, Horp £92%53k i 2 AR I 5 7 (end stage
renal disease, ESRD), WA In LA 2T T, B35 KK
W72 I, X K8 S rt 2 e AR RO R 711, CKD
BT AT I T B, B /N ER B % (glomerular
filtration rate, GFR)FFAIK T £ 55 = vk M HEH, 'S
L& ' 5K = -18E [ i & 4t (renin-angiotensin-aldo-
sterone system, RAAS)#% it & 3G . [ & CKDY 72
Idkfe, Z RS B2 R, O S AR L E s n,
AR B AN AR A AN AT 3EAT MR
. PEGETE, 2910% CKDEH AE T 15 3238, 1 sk
44%~51% ) 83 HE -0 106 I8 0 0 R o, 4R
FCKDHE &8 B 2R 4E AL ML AT S0 18 T T, A
AJ BE RN SE 25 CK DI i ) gt

HH LA LAY () J YRR AT 2 UL 21 448 4 i 1 i
FE 38 58 DL K A B A S 5 ) S 3 2 RN PTRR. A
UESE, PN RZ 40 SR Y5 1) AT 4 20 i 2= 5 S0 LA 4
W, N R A A AR B EE IR, 5
FeFr B WA 589K IR K18 B B DA4EFRF I
EWNBIEES, 2 R0 E A S i i R
W AL D RS2 A OC, QBN K R AR AL . ik T
A TICKD 7 A B ML T = MIRAAS R 4t
o BEEOETE 2 S BN B4 MR 4, Btk L, R
Y 5 00 L S RS 25 DA O PN R At e 52
TAE, PR RE BT 25 2R 3 AN W 52 B TR SRR ALE, 1) 8]
5 240 2 A 1 T 5 BT A 1] J5 % £ K. (endothelial-to-
mesenchymal transition, EndoMT), X — & 4% il £ 7
R YA A R R R R

Na-K-2CI1} [F] %12 25 [1(Na-K-2Cl cotransporter,

Na-K-2Cl cotransporter 1; chronic kidney disease; fibrosis; aorta; endothelial-to-mesenchymal

NKCO)J " ZAEET Z MW, 1B RS T
Na:K:CUN1: 12 Eu %32 B F - NKCCH AN R
SRR, HARNKCC2 3 ZAFE T B IE B8 X 35, 1M
NKCCI7E £ Fi 0 ZUR4gH i b )iz R IR0, 7R 4k 5
WIREE RS TP R 5 B AR FRThRENS, B R,
NKCCIiE M5 M Ef S, &k 7. T E &R
S AIAH N T KIM A — 28 I, NKCC1
5 IR il B (Nkeee )70 B 80 ik I s 3 30 HE 6P Na 1) g
UM, $2/RNKCCLEZM N B 4 I Shig . 1 Xt
TNKCCI12& 15 fECKDIH & Bl ik 2F 4 4k R 5 A4
H, AR WLARGE .

N T HFANKCCILECKD I & I 3 ik 4F 44k
(4E F, FATTFR FH CKIDR BB RY FN 3 3)) ik Py 152 4 i
FEIEAR AR T, BABA 9% di CK DI fig 3 FE 2 Ik
7% B0 28B40 30 T U o i IR S 1 R A S R
[ TIRE A, B BN RV R AR R .

1 MRERE

1.1 SEIeznFnsE AR E

1.1.1 SWHahEREs  SLREWNSPFAENESD
KR, 75T 5 H(180420) g, M1 7 5 /R B S50 B4
HIRAT], EHVF AT IE S NSYXK()2018-0038
K BRI FR T g A8 8 K 2% e 5 B B i i 46 2 ot S
Py, SEISFF U HTE R E R IR LA, BT A A
S b AT K A R A o B B T R R e A B O 2
FE . ¥L8e KR BENL A, BAH101 . 565 )k
CKDK SRR Y (SEBG2H): K SR 45 B2 5 J5 B 2,
HIRFARZEEE NS I 55, 23 EE0E
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VEJGAT IR FR, d5iL BB G Y. BFERA
(sham, XTREZH): K ERBREF 5, A0 2 58 0UI'E . 55
B e LG S A4 A . SRR G 15 M
TR,
1.12 #AKRSE  SZIRAAT LK B T g i
FARFERUGF 16 IURE . KRR 5 280 I R4 42 1f
I B LT, FH A 1 A T R K E VG I B U
2 B ik i A2, o B3, 43 ARAT T TA 1)
4%% % W % (paraformaldehyde, PFA)(143) 1 ¥ %2
By, FH a4 Se56
1.2 EEUEEIAT

NKCC1F1a-SMAHT A I - 3 [E Santa Cruz/a #;
E-cadherin. vimentin. CD31. Col-Ifl Col-IIIFi %
T 3% [H Abcam A m; A7 SE A J& . T [ 0 T 56
Sigma/y 7]; BRI SE AL P EE ARG T, AR
T % % (henylmethylsulfonyl fluoride, PMSF). RIPA
FURIEW BCAR A E IR & BTN 1
WA T g8 = RAEME AW AT, IREEML
0 K 7) 2 0 T A A A ) TR A S BT Trizol
X 71 T 3€ [E Invitrogen 2y 7] ; RNATE #% 5% 4 71 £
7t € BEPCRIA ) & ¥ T K #TaKaRa s 7]; PCRY]
Yl A A TR(EA R ARG NZ51
GAPDH(B662204-0001)14 T 2E T A9 TR ( R i) A
BN T 4%% B H S . Bouindil. 75 AR Z— £L(he-
matoxylin and eosin, HE) 4% i 7] & . Masson — & J¢
G EIE T R SRR AR A TR A B Akt
FrdE. MaEMiE . 0.25%08 8 H B %5 T35 [ Thermo
AF]e Leica™ 2025415 LA Leica DMI-3000B]
B R T [E Leica/a 7]; Nano Drop 20000
T3¢ [ Thermo A 7]; EPS200%% (A FLIK AW T _Ei K
AR A TR A 7); BP-9OSAM G861 I & 114 Tt
R BERHET AR A
1.3 LW E
131 —&RBFEAAERARE. oENE  FR
MELSLIG R RIS, s o, MEE L
FT2H0M%, RJGUIO G o Ge . s, JEHR w1
BLACR o TE 3 — T AT U iR EURE T FR 2445 ==
I B SR o I SR FH I BROK BB B e, 7R
RSN, KRR E TR SRR, s
EBETREEAEE, 1o 4~6 5 M E I 115
132 BzpaeAeml R AIREE IR 2 B Al
L3 & 2 %(blood urea nitrogen, BUN), 4% & i B 54

B, BITEZS (8 . bRdEE A e & o In NS K, F
I3 AIMARRAER . FEATFIZZ B, 1515 37 °C
K10 min, 0N 2 €8 70 FIBRE TR SR AN, 7890 TR
13K, T K640 nmib I e DIE 15 . L
SR S B VR L 00 s 4k 75 6 A I L 375 VLB (serum
creatine, Ser), $HEUE B 5484, BIEIE L FrifESL.
ZEFLHFIRIIAREAS . bRtk AR ZK S, 3 30
i A TRA, T 5 )5 1546 nmil KM 2D E; T4 50
NEEEEB, 1% & J5 & Dy fE, 15 ScrfH .

1.3.3 RNA#R I ZReal-time PCR#&MNKCCI mRNA
a9 &k FTrizoly I 24 A B NE A0 3= 2 ik ifn & 20
21, IMA/S TrizoWK R AT, IRG IR, =R E
15 minJ5 T4 °C . 12 000 xg# 0215 min, Y4 b
W I SRR TN EEVR 2], EiRFFE 1S mindit
JERNA, 4 °C. 12 000 xgE5.0r15 minl{EERNAVIVE,
fHFH75% CREEBERNADTIE2 IR, Z 0T )5 14
RNase 11 7KK H %%, FINano Drop 20004 I RNAK
FE e AR . B pg RNACHARHR, 1 FHRNAIS % 538
& S NecDNA. R FISYBR Green % K}k, ™
% 1% e TaKaRa A &) Ut B 15 IiC il Real-time PCRJ B
I RN E R AR Y, R P25 4 S 00 45
NKCCI5|WF7 5. EiiE514)5'-CCA CAC CAA CAC
CTA CTA C-3', Fif51#R5-TGC GAC CAC AGC
ATC TCT-3's LAGAPDHNWZ .

1.3.4  Western blot## NKCC1. a-SMA. CD31.
E-cadherin. vimentinZ & & 49 & & fEVK - A
RIPAZRUABGHAT LR 51 IR B M 2R, 250 JE 3%
TERERE, IRBUSE . FIBCALNE & HKIE .
Pic i) B 1 9 400 e R 38 VR B 1 43 8 Jie, i2E AT SDS-
PAGE#t/ Hivk. REFLEE EAEE N30 g, 156
80 VHL & HL Yk 2930 min, i %L 1) 8 1 # 22 iR 48 ik
5y B AS FEAL, AR5 R H R 32120 VB K1~2 h;
VR R A EPVDRRE |, H5%d- 9 T =
T P2 b, 23 5ot B & E 0 — Pt T4 °CF & i K
(12~16 hy. FHTBSTHEIE3 G, 43 A I0AS B ) —$t
T IRPRIR FWEE 2 h, FITBSTHEE3 R, FIFHECLE 4
MR CH B G A 8AE . A\GAPDH AN Z: . i
FTmage Lab3- 47 2% K EEAH -

1.3.5 HE$ &  HUPFALE & BILLLY, LM 0 G it
Ky ZHIREH, BRI, $I1E4 pmi% S0 b
PR o V1 & W2 RH BETRRS Ity AT IR -
Pt ), IR RS HK . —HAEH, A
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W AR IR B, 7RG R TSR IR AR
1.3.6 MassonF &  AEEY) & M 2K, U
ABouinifil 137 °Cla AL 32 h, M Ja k47 et
VIR BN CBE LBR(2: 1) WG FH 28 TRK R i, 12
NN LALLM i AT G i g €0, FH 7508 /K DR ok
T, T2 1% HR K IE R G, A& K E
1% g i 2 s, 4 28K MveE, H0.2%
UKBE BRI BE 2, RIHEAT K . BB PR R
BH, BB T IR
137 Sl AR E K,
3% HO40 310 min, Z&TH7KBE3 IR, F4 U1 7 MR R
BRI, R IS BT 15 min, 2= IRA
#130 min, PBSPE 5 2T 2H 2 A, FH10% BSA
B2 h, NI E &I IMNKCC1—$i4 °CiF &
IR PBSIEWE3WK, ST HSUE Bl IE, =IRIFET
B PRI E B IC Y BTl h, PBSIEEPE3 IR, DABIE
BlREt)E BT AEPRP&IERE, KRS
LU MR, 1%3h B TRE VAW oAk, TR ZK R IR WE,
FU7K A, TR R B, IR
138 %EFAFEE  FINMKN K41 (endothelial
cell, EC)¥% % T & 10% K i ia 4 fiE . 100 U/mLFE
7 /%% 7 & (penicillin/streptomycin, P/S)[{JIDMEM/
FI1235 g2 i vh, B 137 °C. 5% CO.f) 5 7% 46 v 8
Fto AICH, F4% PFALE 2, ZPBSTEE G FH0.5%
Triton X-1003% % & 78 1L, FF HIPBSEEYE /5 1% BSA
FA1 h, I1—Hi(Col-18LCol-1I) T4 °CHF & it %, ¥
BIEMARE P, TEERARELHEL h, HE
PBSIZ Ve G DAPIA L Al i i%, FH B v Kt 753
J&, TR G B T S F R
14 ZiE5%

{4 FHGraphPad Prism 74t i1 %K £ %J 52 56 HY #5
() E 8 AT A B AN 43 My, BT BHE DL S5 b v 22
(xt8) RN o K FHART I8 20 T 4L IR 1 22 5. DA R AH

P<0.0SAZERA G FE L.

2 H#HR
2.1 KRARESWHEELLR

TR BRI 4R A G T A S5 168 RUIURE AT,
I3 B R R AR . 45 SRR, ARG X R4
S 6 2H KRR T & 230, 43 9 N(193.34+6.49) gfll
(192.44+8.65) g, [AIFE &A1 H FUE TR B ARG 16)5, BUR:
T SIRI0 4K BRSP4 0T M (477.13417.52) g, WS & T
X HE 2 1)(468.31426.24) g, (H I W M 25 7 (3R 1)

I I L ZEL AN S 36 20 K BRSPS e G 2
S, 43N (122.55+5.83) mmHg. (123.57+5.71) mmHg;
T A S5 16 7 BV ESURE 11 12 56 41K BR 0 P 4 W 4 TR e R
BB 2 TF &5, (168.14+4.81) mmHg(P<0.05), H. &
Z 5 T BURERG 6T 1B 2H.(128.44+4.93) mmHg(P<0.05)
(F1),
2.2 KRB INEEEFREN

SN TR I S G KRR Th e A L, I 52 Serl
BUN. 253 E7R, S252HScr(73.1944.61) pmol/L,
B3 TN B 4H.(29.49+2.62) umol/L(P<0.05); SZi
ABUNH(26.57+3.15) mmol/L, %35 & T % HE 41 11
(6.84+1.32) mmol/L(P<0.05)(#2).
2.3 KR BAEFERNPKBLRRSTUAFLEL TR

N T P8R SIS AH K BRI AL AN = B ik of
YA B 15 0, R FTHE B (0 00 52 2 27 265 45 1
A1k, K FHMassone (4.2 82 LA it il il . 45 3R
(B B, S50 20 KBRS BEH 23m oK &2 5 /N
E AR AR BN R RIS 2, S5 G
Masson %x (0 1] L 52 5 6010 i i £ 4 e X 3k vz B
R % T BB, i BRI Bk, BN A
RN HES K oy A B AR TEH, HIC I B 4F4Eth; seit
KRR BIBKRT WL . P BN A, A i
YT AR, 7 B AR AL, T HEZH 32 Skt A A

®1 ERAIEARERERWGEEL L

Tablel Changes of body weight and systolic blood pressure in rats before and after modeling

END W4 /mmHg
o Weight /g Systolic blood pressure /mmHg
Animal group sl 16/ sl 16/
Before modeling After 16 weeks Before modeling After 16 weeks
Sham 193.34+6.49 468.31£26.24 122.55+5.83 128.44+4.93
CKD 192.44+8.65 477.13£17.52 123.57+5.71 168.14+4.81%*

n=8, *P<0.05, 5 FARALLEL.
n=8, *P<0.05 compared with the sham group.
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BB, AT AR SRS B A AR, S5FR NKCCLIARARIE L, 737K FHReal-time PCR. West-

W H B W] AT AL . ern blotF1 G B 21 4L 2 e i, MAmRNAZK -, &
2.4 NKCCI{ESBEFE BB LR HRIT L 7K T AN G R BT AR 5 1k 45 5 15 0 55 5 T T g 5

N T HEREEECKDE A, B EZKAL 5. 45 RE2)T N, LA E AT, E k4 H

®2 EEAIEARNE RKEREL

Table 2 Changes of creatinine and urea nitrogen in rats before and after modeling

o JLEF/umol-L™! JR 3% /mmol-L™!
Animal group Creatinine /umol-L™' Urea nitrogen /mmol L™
Sham 29.49+2.62 6.84+1.32

CKD 73.19+4.61%* 26.57+3.15%

n=8, *P<0.05, SFARULE.
n=8, *P<0.05 compared with sham group.

(A) HE (B) Masson

Aorta

50 pm 50 pm - 50& e 50£r_n

CKDK R G116 J8 J5 Bk e 3= Bl Ik LR TE A A A (HE S () (A) R ZF AL 1 150 (Masson 44 £24) (B) EL 5 «
Morphological changes (HE staining) (A) and fibrosis (Masson staining) (B) of rat kidney and aorta after 16 weeks of modeling.
El1l CKDARBEFERNPKBALFSRALUENIFTR
Fig.1 Morphology and fibrosis of the kidney and aorta of CKD rat

NKCC1 (B)

kool = Sham
== CKD

[5o3
=}

Ju—
wn

—
(=}

w

NKCCI mRNA relative expression

0
’ Kidney Aorta
g | (C) Kidney Aorta
2 WT CKD WT CKD Lo = s -
P 2
NKCCI 135-170 52,
kDa  §1s
S
Z0s

GAPDH | e e s s | 36 kDa

Kidney Aorta

A: NKCCI/ECKDK B JIE 2 3= B ik 2 23 b e PR 45 45 B SR (BR B 8 9y NKCCFRE, T 2 R R%); B. C: NKCC1 mRNA K8 K TR IATE

LA I R BBk B . =3, ***P<0.001.
A: pecific binding of NKCC1 in kidney and aorta of CKD rats (brown is NKCCI1 positive, and blue is the nucleus); B,C: mRNA and protein levels of

NKCCI are up-regulated in fibrotic kidney and aorta. n=3, ***P<0.001.
El2 NKCC1#ZECKDX R HY'E B E SN IKB LR P RIA £
Fig.2 Expression of NKCC1 is up-regulated in kidney and aorta of CKD rats
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NKCCIFJmRNAZK- 8 H K383 T 2
(P<0 001)(EI2BFI E2C), % H AL 45 R R, SkEie
B A AR = 3 ik 4 23 R B AT LR T AR NK.CC
FIPEZE &, HAEH S ™ B XSO 1)
FEZE B PH PR R IR (K12A)
2.5 NKCCI17EECH BYBEFNHH]
15 21 o Ak ok 2 Hp A 1 77 AR K IR D 5 4 i 4
HEJ5T, J8 I 2 AR A % SO SRS, AT ILNKCC 10 1)
ECH Col-I. Col-IIIF AL B £, HEMmE
fih Je MG, I8 S (E3). ik — 2 i
NKCCI7ECKD#E g K 3= 3l ik £F 4 A it 72 0 % 15
M4, A A B [ B AL BREC, #ENKCC1, Western
blotSZ 46 45 7, NKCC1RIA I & - T+H(P<0.001);
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o

50 pm

e

o
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=

=)
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(B) EC
=
<
()
50 um

z

9]

o0
=
)
@]

50 pm

7E Bh Atk _E A5 FINKCC URR 5 14 01 1) 771 A 55 Ak e 1
TG, NKCC1RE KT & T % (P<0.001)( &
4A).
2.6 #&MCD31FNE-cadherin 52 a-SMAFllvimentin
BEHFRIA

23 B W B R b R AEC. W [ B AL B EC.
Fis (3] ] AR A 5 A JE Ak YR Ab 3 I ECH $R B AR A,
Western blot S 56 25 B I 7~ I A\ B8 [ B S, CD3 1A
E-cadherin® i& B & K [%(P<0.001), Tfa-SMAFIvi-
mentin ¥ &3 IN(P<0.001, P<0.01); 317 Fl A £ 4t Je
T Wi J5, CD31F1E-cadherin# 1A & % 2§ ¥ & b Jt+
(P<0.05, P<0.001), a-SMA FlvimentinZ< % &% 2 B
R B (P<0.01)(E4BFIE4C) .

+ald +ald+bum

50 um

50 pm

+ald +ald+bum

50 um 50 um

A BEENKCCUERE T KB FE Bk A 4 Col-1 1A, MIHINKCC1kF5 T Col-1FFRIA; B: WUHENKCCIEdE T KR E 3k A B 4 Col-IIIFRIXA,
FHINKCC1I835 T Col-IIMERIE . SRS 5 NEAFRIE; HE O NN, ald: BEEER; bum: Ai3&4h)E .

A: activation of NKCCI1 promotes Col-I expression in rat aortic endothelial cells, and inhibition of NKCC1 attenuates Col-1 expression; B: activation

of NKCC1 promotes Col-III expression in rat aortic endothelial cells, and inhibition of NKCC1 attenuates Col-I1I expression. Green fluorescent signal

represents protein expression; blue represents the nucleus; ald: aldosterone; bum: bumetanide.
B3 ARESIIHINKCCIRIAER T KB ERNIKA A Col-1 K Col-INFRIAZE L
Fig.3 Expression changes of Col-1 and Col-III in rat aortic endothelial cells after activating or inhibiting NKCC1
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S
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1.5
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0
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3k
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0
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EC +ald +ald+bum

EC +ald +ald+bum

oskeok 3k
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Vimentin/GAPDH a-SMA/GAPDH
o
=)

EC +ald +ald+bum

A BE A HINKCC AR IE; By CEUENKCCIE] T K B 32 2 Ik P 52 41 ICD3 1. E-cadherin( P 52 41 i b 26 40) (1) 1k, {23 T a-SMA.
vimentin( 8] i 40 M bR S A0) B0 2232, HEMAMHINKCC18IN1CD31. E-cadherinff) 3%, 1 [4{Ka-SMA . vimentinffj%ik. n=3, n.s.: P>0.05, *P<0.05,

**P<0.01, ***P<0.001.

A activation and inhibition of NKCC1 expression; B,C: activation of NKCCI1 inhibits expression of CD31 and E-cadherin (endothelial cell markers) in

rat aortic endothelial cells, and promotes expression of 0-SMA and vimentin (mesenchymal cell markers). Inhibition of NKCCI1 increases the expres-
sion of CD31 and E-cadherin, and decreases the expression of a-SMA and vimentin. n=3, n.s.: P>0.05, ¥*P<0.05, **P<0.01, ***P<0.001.

El4 ERESIIFINKCCIFRIAER T RR ESNIKA R AR ERSIRIAELL

Fig.4 Expression changes of surface markers in rat aortic endothelial cells after activating or inhibiting NKCC1

3 Wig

CKDTE A ERE [l A 1) A IR T 5 284 |
FHa%s, 22 % Bz e, CKDEH S ThEed
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