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F O EAE AR, 5 ox-LDL 4L Hb3R, Fa 4 3 B 2L NO 3K JZ P 2.3 A Connexin 43 #= Connexin 40 & & /£ 8 & ik 9 R,V (P<<0.05 &%,
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0.01), 5 ek st f8 20 b4t , 10 pmol/L FT 464X M iT 40 b 3K #5473 R G3t 3 £ 5 (P>0.05), 4536 : FIAAAARIT 2 7 SR Hkk 37 h)
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Effects of Atorvastatin on Gap Junction of Human Umbilical Vein Endothelial Cells Induced by ox-LDL
ZHANG Xiu-mei', YU Xiao-ling', SHEN Yu-chao', LUO Zhen-hua’(1.Dept. of Geriatric Medicine, The First Af-
filiated Hospital of Liaoning Medical University, Liaoning Jinzhou 121001, China; 2.Dept. of General Surgery,
The First Affiliated Hospital of Liaoning Medical University, Liaoning Jinzhou 121001, China)

ABSTRACT OBIJECTIVE: To investigate the effects of atorvastatin on the expression of Connexin 43 and Connexin 40 in human
umbilical vein endothelial cells (HUVECs) induced by oxidized low-density lipoprotein (ox-LDL). METHODS: Cultured HU-
VECs were divided into control group, ox-LDL group, positive control group and atorvastatin groups. Except for control group,
the other groups were treated with culture medium, culture medium (added 50 pmol/L heptanol), culture medium (added 0.01,
0.1, 1.0 and 10 pmol/L atorvastatin) for 30 min, respectively, and then incubated with 50 mg/L ox-LDL for 24 h. NO concentra-
tion was determined by nitrate reductase method, and location expression of Connexin 43 was observed using immunocytochemis-
try, and quantitative expressions of Connexin 43 and Connexin 40 were measured by Western blotting. RESULTS: Compared with
control group, NO concentration of other groups decreased significantly while expression of Connexin 43 and Connexin 40 in-
creased significantly (P<<0.01). The location expression of Connexin 43 was found in those groups except for positive control
group and 10 pmol/L atorvastatin group. Compared with ox-LDL group, the NO concentration of positive control group increased
significantly while the quantitative expression of Connexin 43 and Connexin 40 decreased significantly (P<<0.05 or P<<0.01); NO
concentration of atorvastatin groups increased and the quantitative expression of Connexin 43 and Connexin 40 decreased gradually
in dose-dependent manner (P<<0.05 or P<<0.01). Compared with positive control group, the above index of 10 umol/L atorvastatin
group had no statistical difference (P>0.05). CONCLUSIONS: Atorvastatin can obviously inhibit the protein expression of Con-
nexin 43 and Connexin 40 in HUVECs injured by ox-LDL in dose-dependant manner and protect the gap junction of HUVECs to
play lipid regulation and anti-atherosclerosis function of statins.

KEY WORDS Atorvastatin; Human umbilical vein endothelial cells; Connexin 43 ; Connexin 40;Oxidized low-density lipoprotein
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W ANTEAE o ARSI EL BT FE AR AR VT XT ox-LDL 75 5 19 At
Fik N Bz 4 it (HUVECS ) B Connexin 43 . Connexin 40 2 ik By 52
), B H s AS nl RERHILI] .

1 ##
L1 =]

CO, 15246 (2 |5 Thermo forma 2\ ) ) ;5 8 5 ks (H 4«
Olympus 23 7 ) 5 #8385 0o HL (55 [# Sigma /A ] ) ; CTAS-1000 £
JiL S o B 7 g (b 52 1 R S A 56 45 FR /A 7 ) 5 Power
Pac3000 HL YK \EC-120 Hi 3k (35 [ Bio-Rad 24 H] ) .

1.2 #mE5ilH

BT 45 A At VT TR} 24 (25 [ Sigma 23 ), 5 PZ0001, 46
B2 =98% ) 5 35 RN BB R AP IR 85 55 3 (DMEM) (= 4 4 g
R RS2 vhi (PBS) (25 [ Gibeo 2 F ) s JIA 4 ML
(ZE[H Hyclone A F]) ;ox-LDL(J M ZE IR AR A BR A ] 4t
51 YB-002, BLAS : 2.0 mg/ml) ; % B A Connexin 43 (#it 5 :
bs-0651R ) . Connexin 40 (415 : bs-4087R ) £ v &4 4 (1t 5T 1
AR ARA PR T ) 5 B B A AL (HRP ) FRic iy
BB =31 S-Wsh 2 1 (B-actin) | 1112 ML 3 CE T 1%
TBST PR . — 24 L HE 2 (DAB) i {6,348 . Connexin 43 25 [
“$HUB Ik .Connexin 43 & [1 —#i C ¥ . Griess i 57l FH 1L 7 £ 2
B S8 L e
1.3 4Btk

HUVECs 4 H 2& 5 ATCC /A .

2 FHik
2.1 ApiExS5HA

I HUVECs % ML, 1 2 5 UG BEF T E A 3585 Aoy
6 FLAR I FR M, F HUVECs < 2 35 3% A A9 24 80 % i A e 4
W5 H Ay AT BEZH  ox-LDL 4] | BH 44X RE 4L Al 3E A& A 7T 41, %o
MEZH 25T 25 10 % G 25 M7 19 DMEM /5 M 40 it 13 33 M s 3% 5 1
Ay BTSSR 0 50 pmol/L BEm (35 35 W I AR
7514+ (0.01.0.1,1.0.10 wmol/L ) BT A%Ath T 6 15 35 9 v Ak 34
30 min, FF5rHIMIA 50 mg/L Y ox-LDL 442521 3% 24 h,,

2.2 THESTRESERN—ELR(NO)RE

BUL AL HUVECS, #6724 h 45 41300 To s 55 3538, =2
JE A B SR AN MBS IR . B HURE 500 pl BT 20
pmol/L MV A5 R 1) 104 H L 4598 43 A Griess 1457 1.2 ml,
PR AI)E , #%% 10 min, 4 000 r/min &5.0> 10 min, |37 0.8
ml, AR 5] 0.4 ml, JRAIFCE 15 min, F AT WA 66U
550 nm K AL NO G (A ) TR NO MR .

2.3 GEMMLZFEERN Connexin 43 B B ERIRIX

FHVK PBS #lik 4520 6 LA 3 1K , 51K 45 4 min, 4% £ 5 H
1% [ 5 30~60 min, A 30% H.O.-4i FIEE(1:9, V/V)IRA R
= 30 min, PBS AR A4S 3 WK, FFIR A4S 4 min; LA 3 K
F 37 C T A 30 min, A G Ht A Connexin 43 £ v P IANF
B (FHPBSELE, T 1:600),4 °CFid 7%, PBS I UEARA 31K,
RS 4 min; —HIBIK T 37 C FWH 30 min, PBS i vibnas 3
W, BRHRAS 4 min, I 40 CT 37 CF ¥ 30 min, PBS i1k
FRAR 3R, 4% 4 min, DAB (0, GROG, 55 F M BAR (0 ) 4
3~10 min, ZEIEKYE 2 IR, K4 2 min, AR ZEF YL 15 minJ5
DL Sk sk, b A . AR E BB B R A P 4N e
A% A Bl Connexin 43 25 FA YL £A,,

2.4 FTEBHENFEEMTN Connexin 43 .Connexin 40 EHEERIA

hEHE 2013558 4 B8

AR BRLH A A T EP A8 N, B 240, 714 °C..1 000 r/min
0 2 min, 175 S dE R BV R KT E R
FE R Z LR B ERE, L 80 V HL TR B ML 1 o i B R A
(SDS) -SRI I EE IS LUK IS, 4 7% SIS FREFAERR |, Ff P
W4 CHEPR  Kefi B fdi A Connexin 43, Connexin 40
Z LB (1:400) I A RS BREF AERSE , 5 T /NG 1T 9RMAS
37 CHFH 2 h, IXTBST I BOK LML, I ARG HRP FRic 9 BT
el —40(1:4500),37 CHEF 1 h, IxTBST BB G, H4 A
BT 0 5 -4- G- 3- M W Rk 33 /A Ab i 2 DU Sk i 66 pl
RIR I 10 mlth, TE R M RBR SR, MR O R0 B0 R
SER R VR TR . XA & LK SR S BE A T4 OF LA
B-actin WX IR, FHSE 124434 Connexin 43 . Connexin 40 5 15
B AEXTH
2.5 HiEALIE

K SPSS 13.0 e i, 3Tt PR Tx £5 %0, 2 4 HiK
R ST REAS (A 56, Xof 2 5 Ho Al 3 24 U AR ) LSD A 4
P<0.05 N 2R GTH# 5 L
3 H#R
3.1 RHAHUVECs HINOKE

55X HRAH He A, ox-LDL 4 BH 4 o B2 R BT 46 £t VT 241
HUVECs I3 ¥ ' NO ¥ Ji 12 % ik /b (P<<0.01) . 5 ox-LDL
2H LU, BRI X BEZH F0 BTG foth 7T 20 o NO e B2 34 5 2 1
(P<<0.05 5 P<<0.01) , v B 5 £l 77 2 52 550 5 442 i 4k 14
o 5 PEE X L HE A, 10 pmol/L BTG A& fh 7T 417 NO #e
TGt F 2 5R (P>0.05), 441 HUVECs H1 NO MR B Hi 4% L3R
1o
&1 HLHHUVECs H NO iR E 1 Connexin 43, Connexin 40

EARIEER(XLs,n=6)
Tab 1 Comparison of NO concentration, protein expression
of Connexin 43 and Connexin 40 in HUVECs among those
groups(X +s,n="6)

4150 NO, pmol/L Connexin 43, % Connexin 40, %
pOpE 5323%1.086 0.406 0.034 0.38510.028
ox-LDL#] 16.82+0.970° 1.05240.025% 09174004
Pk x BR 4L 46.30£0.895°  0.778+0.080"* 0.695£0.075**
BIHERABIT0.01 pmol/LA  1825£0.88* 1.010£0.041* 0.878£0.018"
PRI 0. pmol/LA  28.08+0.825  0.92+0.035"* 0.801£0.021°*
PAEARAT 1 wmol/L4 378640795 0.862£0.056"  0.764£0.021°
BUHERAIT 10 pmol/LAL 4611 +0.878°  0.791£0.048"*  0.698+0.037°*

5% A Ee g - P<<0.015 45 ox-LDL 4 b4 "P<<0.05,7P<<0.01;
L5 AR IR 4 *P>0.05

vs. control group: * P<<0.01; vs. ox-LDL group: "P<<0.05, “P<<
0.01; vs. positive control group:“P>0.05
3.2 FLHHUVECs # Connexin 43 & B E L KiE

Xif BE ZH 41 Jifn v DL %58 55 19 Connexin 43 25 [ 4e 8, , IR 75
L, S5XFHRAL A, 10 pmol/L By AR Ath 7 T2 R BE 4 Xof HE 21 4
A I 225 . ox-LDL 214045 40 XL, 40t vhm] i
KB AR @B e k. 0.01.0.1.1.0 pmol/L BFEA AT 4H
A UL i e e S R R € 0L, L R TR, R
41 HUVECs "1 Connexin 43 £ [ 2 v 7635 A B 1 WL 1
3.3 £ ZHHUVECs H Connexin 43, Connexin 40 EHE £

%
50 BRZH HE 45, ox-LDL 20 | BHH:Xof B 2E ARG e At T 20 40
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Fig 1 Micrograph of location expression of Connexin 43 in
HUVECs among those groups(x100)

A. control group; B. ox-LDL group; C. 10 pmol/L atorvastatin group;

D. positive control group

Jifi sp Connexin 43 ,Connexin 40 2K [ 7€ i 75 A 24 B B B (P<
0.01). 5 ox-LDLZH FAs¢, BHAMXT BEAH BT HE AR T 4 4 i v
Connexin 43, Connexin 40 4 [H # ik #) 1 & /b (P<<0.01) , H
R BT LAt T A SR AR R . 5 BT R E B, 10
pmol/L B[ ¥ Ath 7T ZH 411 it FF Connexin 43 . Connexin 40 £ [ 5
wRALGIT #2257 (P>0.05), %41 HUVECs ' Connexin
43 . Connexin 40 2 I FEik W 1, Bk E WK 2.

Connexin 43 :
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T el T A T e ocloLE R

Connexin 43 ‘ ‘ — — G w43 kD
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il pelki T ekl kT B oclDLE S
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Fig 2 Electrophoresis of quantitative expression of Connex-
in 43 and Connexin 40 in HUVECs among those groups
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R AR R E B AVE 1T ox-LDL 7E AS (1 & A & i e
A KB, ox-LDL Al i e o 40 M 25 B 1 9 B2 il P B
AL AT L/ NG R SR AR AR SR Z R iR AR (e il AS
B kA & Y, 4t Connexin 43 38 A B4R A9 LDL 22 R L 4
8RR/ S LDL SZAASE A B ) 417 A7 1E # Connexin 43 JE[A
f9/N BURH EE , e Connexin 43 25 [ 35080 /0 5 WS e JIEL &1 e e
14 J] i HEMa IR 3= S0 KR 32 2l R B sl Bk Sk AR A2 i, ook
TP v 25 5 /0 S E 240 MR B 22 B D B TSR P UL
£FYEMR , #2758 Connexin 43 AU S5 (I 4 SR 42, 1M1 HL7E AS B
YOE i AR Y BFFEIESE , 7E AR AS 19 5407
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Connexin 43, Connexin 40 % Jif P4 I 1% 35 JEL , 3840 F 240 i 285

IR AS (RS, X D REZE L T 25 T AT AR
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O JUUKS IV A 75 SR A NN, BE PR A5 10 A0 S AR 50 ok e 1 e

ARSI A P 78 MY . 7E R AS BEH T, Connexin 43, Con-

nexin 40 FRIEW R I, 1738 T TR 25 WA T AR AR RE AL

BE B Connexin 43 . Connexin 40 (1932 3k B B2 4™, £ #H

i 1 WL BT 46 A At 7T % ox-LDL i 5 1 HUVECs ' Connexin

43 Connexin 40 %Ik 19 520, J BB 45 A At VT AT 38 2o 410 ]

ox-LDL i F i) HUVECs ' Connexin 43, Connexin 40 % 4 it

e, RHEGAP A 2 DRe , AT EGE AS.

PR — A UG i AR BT NO RE S TR AS, I X5 AN

W B AS [R5 IR S AT S R R T . SR BRE LA

HAAS A NO W EE W] /) s 15 ox-LDL 41 FUAL, BT HEfk b

VT A NO e B2 52 500 St A3 5 10 pmol/L BT £t 7T 20

5 BAMEXT HRZH rp NO R B2 22 9 JEge i 08 3. BB HE fef

VAT IE L4 NO ¥R &, k2D B N B g s HLBTHEftLy T

IR R, S0 Y NO ¥ B2 Bk 22, X I Bz ) R A T R 1)

o AH 10 pmol/L BB HA 7T J2 75 hy d5c (500 1 o5 i — 2D 0IE

S, X MELH PN R 2 M5 PN DL 553 1) Connexin 43 £ [ FHPE S

€, IR B ox-LDL 28 20 i 5T 1A 1 30 Ak A A €0 SR

0.01.0.1,1.0 pmol/L BT Ath T 41 40 A v] & 2 A 4% 4 | Hh 25

AR 0K 5 1T 10 wmol/L B FL AR A 7T 2 A BH 1 HE 20 40

I JBT P AT DL/ e A € BORE , 15 B BTG e ft 7T sl 12

it HUVECs A Connexin 43 B %35 . 5 ox-LDL 41 Fe 4%, FHE

ST BB 2 41 B 1Y) Connexin 43 . Connexin 40 25 [ 52 2 /b ; P46

ARABTT 440 ifL 7P Connexin 43 . Connexin 40 45 [ 215 57 1K

LD D 5 10 pmol/L BaTHE AtV T 2H 15 B 1 % B 26 22 S5 e e it

R o LRI BTG AR A TR A 1 o 0 A b NO Ve BE

8 /b Connexin 43 , Connexin 40 5 [ i) 235 A AR5 14 Kz 411 7]

ISERE I RE , AT TR 25050 AS MR- TR s

25 bR, BHE £t 77 RT3 520 5 1w P K2 241 B2 7] Connexin

43 Connexin 40 & [1AY75 , I35 ox-LDL X A B2 4RI A9461 3

MG AS 1 & LR . HETHESE Y% B, A2 Connexin 43

FE IR 1 B SR 455 5 B 5% T Spl . Sp3 .\ Nkx2-5, Tbx5 . GA-

TA4 %5, Hidr Spl . Sp3 . NKX2-5 Fil GATA4 14 1% J2&: Connexin

43 Connexin 40 FJEERJF 3111, 1M Tbx5 AEA il Nkx2-5/GATA4

JE7Y Connexin 43 . Connexin 40 &K 5 & F A9 #IE . P 406
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Inhibitory Effects of Simvastatin on Cardiovascular Remodeling of Hypertensive Model Rats by Rho/Rho Ki-
nase Signal Pathway

ZHU Hong-ming, JIA Ling (Dept. of Pharmacy, The Second Hospital of Tianjin Medical University, Tianjin
300211, China)

ABSTRACT OBJECTIVE: To study the inhibitory effects of simvastatin on cardiovascular remodeling of hypertensive model rats
and its mechanism. METHODS: 60 rats were randomly divided into model group and negative control group. Hypertensive model
was established for rats continuously for 3 weeks in model group, the changes of blood pressure and aortic structure were detected
and mRNA and protein expression of RhoA were determined. And then model group were divided into simvastatin low-dose, medi-
um-dose and high-dose groups (0.1, 1, 10 mg/kg) (n=9); 9 rats in negative control group were included in control group. They
were given relevant medicine once a day, and 8 weeks later they were scarificed. The changes of aortic structure, mRNA and pro-
tein expression of RhoA were determined in 4 groups. RESULTS: Compared with negative control group, systolic blood pressure,
diastolic blood pressure, mRNA and protein expression of RhoA were increased significantly in model group (P<<0.01), and hyper-
tensive model was established successfully through aortic intimal hyperplasia and intimal thickness broadening. Compared with con-
trol group, aortic intimal hyperplasia, mRNA and protein expression of RhoA were decreased significantly in low-dose, medi-
um-dose and high-dose groups (P<<0.05), in dose-dependant manner. CONCLUSIONS: Simvastatin can inhibit the cardiovascular
remodeling of hypertensive rats by Rho/Rho kinase signal pathway.

KEY WORDS Rho/Rho kinase signal pathway; Rho kinase; Rats; Aortic; Vascular remodeling; Simvastatin
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