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WE  HM BTPHERATT atorvastatin XTI EHKE T Angl HESH.0HE AR 4 ALV EKEF con-
nective tissue growth factor CTGF J24%BRi%E 2 1 43 Connexin 43 Cx43 FiAAUsZm  Jiik 18 HBEMEXTE 1 R A A
Wistar K FHTFESMOCHEIAIEN A EERS%EE ®E 64 n=18 EWXIRA Angll ZWE 1 umol/L 4
Angll + I DMSO #H Ang Il + atorvastatin 0.1 1.0 10 pmol/L #H YE] 72 h J§ RT-PCR 4> R #& ] CTGF
TGF-B1 K Cx43 i) mRNA ik 4% HiE#HXT AL Ang [ 20 CTGF TGF-Bl 1 Cx43 mRNA ik 2 I 31

P<0.05 PUHEARATT 3% EiARZE L 10 wmol/L H/E A P <0.05 TRy DMSO LM B AEM P>0.05
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Atorvastatin inhibits CTGF and Cx43 expressions in primarily cultured rat atrial
myocytes
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Abstract Objective  To investigate the effect of atorvastatin on the expressions of angiotensin I -
induced atrial myocytes connective tissue growth factor CTGFE and Connexin 43 Cx43 in atrial myocytes.
Methods A total of 18 Wistar rats of both genders weighing from 35 to 40 g and aging about 1 week were
used for culturing primary atrial myocytes and identification. The cells were divided into 6 groups normal
control Angll 1 pmol/L  Angll + dimethyl sulfoxidle DMSO and Angll + atorvastatin 0.1 1.0 and
10 pwmol/L . In 72 h after treatment mRNA expressions of CTGF transforming growth factor-g1 TGF-B1
and Gx43 were measured by reverse transcription-polymerase chain reaction RT-PCR . Results Compared
with normal control group expressions of CTGF TGF-B1 and Gx43 were increased significantly in Ang I group

P <0.05  but atorvastatin reversed those changes in a dose-dependent manner P <0.05 . However
DMSO had no such effect as a solvent P >0.05 . Conclusion Atorvastatin maybe attenuate atrial fribosis by
inhibiting the increase of mRNA expression of CTGF induced by Ang [l reverse the remodeling of connexin by
downregulating mRNA expression of Cx43 and thus reduce the incidence rate of atrial fibrillation.

Key words atorvastatin angiotensin ]I primary atrial myocytes connective tissue growth factor trans-

forming growth factor-B1 connexin 43 rats
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Jr i AR BRI CTGF Cx43 J7 IR BT HEfAt
TTRRAR 3 Bk A 2R B HIBIL

1 #M#5FE

Zh i 5 XA
18 FUEREXS: 1 #2247 Wistar KB AT 35 ~40 g
ZINZEX G ERES ISP 4R 4E Sl DMEM/FI2 18
KRt BRA- s R (G A T 8RR I [ Gibeo 2
Ang Il 5-JRUIE 460 R 5 BE W) E Sigma 24 W] 43 H7 26 — Y3 AR
R RERHEARARAF O WA= PR bl KR
o-TESNUNLEN B R SABC () E0 S — Pl [ U4
A BT 45 atorvastatin 37322 pR R M I ) 2457 PR
/NEEE CTGF TGF-B1 1 Cx43 () RT-PCR it % & TaKaRa
WG A ik 5 AR A BRAA #)
1.2 KR Bz by RARIE R

SIS T RO I B35 )5k B 18 L Wistar
KR EREEMEMIEE WHREMT R K B A% 8% k-
— BT I BRI R T RO E - B T8 PBS W Uk 4
WoEIL BZE A0 MR R JOm &4 T HIR
BB BB R EARZ) 1 mm x 1 mm x 1 mm K/ UKL
TEALIH A 0. 08% [l 37 C/K# 10 min F/FIRET 7
FIEBEMAIREGEE & 0.08% JBfEH 0.04% T AU AG 7K
B R E N WE R EIA S 10% 45 1G9 DMEM/
F12 524353 b 2 11 Ak 200 H A0 R g 40 50
1 000 t/min 4 °C 10 min # F3%W 75 DMEM/F12 %530 vk
Y1 R B F LTS INA DMEM/FI2 5380 & 10% fak
M FTHENM A AR R AR 1.0 x 10°/ml
PR M BB TR I R R ILE 37 °C 5% CO, 0%
FAhEFE L h 5 SR 2O RE 43 B H R R Bk LT 4R A0 I
IR R AN B VR IR S 3R 1Y 6 FLIE IR A
Brdu i kB8 0. 1 mmol/L FF4k4E855% 48 h J5¥#eig
AN Brdu f) DMEM/F12 85559 % 10% WG4 g I A B
BRMENEI A WS E MBS/ A0 G B
(B] A2 B S A AR
1.3 @mfa)e i An AR & R o Jg tm fad 5 4 & %5 2

B Lm i,

YR 24 h 5 FH 4% £ 5 H B FE 52 30 min 7 30%
H,0, 1 + 2L H EE 50 BRI G h 2 i3 36 30 min DLUKIE N
TV ALY ZRIRKPE 1 ~2 1R TN 5% BSA HHIK =
20 min  JERZRWAR ASPE A0H6 0 12 150 A6 R G
PR B o-BE SN Bh 8 1 —H0 TAEW 4 Calik PBS Bk

1.1

2 min x 3 & A F) SABC 1 E P i 20 ~ 37 C
20 min  PBS JE 5 min x4 & DAB iR {8 # AR LE G
B WK #EY B BHEWEIHR R
1.4 FTHeRAeiTe) T a2 452

LoD IVARBLAE 24 FLEE SRR P 595 48 b J5 TEHTC I35 55
TR 24 h 5 IMAARTHRE 0.1 1.0 10 pmol/L [ R +E £k il
7T 60 min JFIIA Angll 29K 1 pmol/L  YEM 72 h J5 U3k
4 WAL 6 4l n=18 LR XTARZ] Angll4l Angll + DMSO
2 Angll +atorvastatin 0.1 1.0 10 pmol/L 2]
1.5 RT-PCR #a] CTGF TGF-B1 Cx43 4 mRNA %

ik

LI Trizol i3 &5 Invitrogen & B MY A RNA 055 S
NARHREGR S I HEAT A& ARSI R HE CT-
GF TGF-gl Cx43 FIpy £ 8 GAPDH CTGF TGF-B1 Cx43 FlI
NZ: 8 GAPDH ) PCR & #2624 95 CHUEME S min AR5
95 °C 45 s—55 °C 1 min —72 °C 1 min 40 IG5 72 °C F-1E
i1 8 min B RT-PCR =¥ 17 2% BihR MR VK EriRfL L
BE0.5 mg/L SEAMEE AR FR G0 53 BT 65 LA S mRNA AR XS
Fikht

F1 ERSIMFIRTERBEXN

H 3L 5175 B
CTGF 1E S5 5'-CCTGACCCAACTATGATGC-3' 200 bp
JZ S5 5'-CCCTTACTCCCTGGCTTT=3
TGF-Bl  IF X4k 5'-AGGTAACGCCAGGAATTGTTGCTA-3' 79 bp
2 % 5'-TGCGCCTGCAGAGATTCAAG-3'
Cx43 1E X5 5'-AGAATCATAGCGTCGGTGTCAGG-3' 82 bp
JZ 4% 5'-GCTGGTATTTGGATGGCTGAAGA-3'
GAPDH  iF X4 5'-GGCACAGTCAAGGCTGAGAAATG-3' 150 bp
% M4% 5'-ATGGTGGTGAAGACGCCAGTA-3'
1.6 %tz oW

AR N S A 3 W IME e s Fox R
SPSS 17.0 GEit#i Fe AT B s Ab B LS 3R 7 22 0 A 2
[ F) 22 57 2R 18] 9 P L AR T LSD 12

2 HR

2.1 S B ILLE ARG R AR I A A S R A

B E BB T UER O LAT ARG 3% 24 h 0] UL [ 40 i
WBES R L2108 800 A R YRS P31 108/min - Gz fb#
Jett, a-BESUUILBHE FIIYE 55958 48 h ol WA K 2 80A &
PEREZh MR 3 90 ~ 120/min ¥536% 72 h 7] UL A 41
FETE—& [FRES) P2 90/min - BLIE 1

-

A 3724 h BIEEME x100 B 32548 h IR M4 x100 C 327472h HEEME x40 D 32524 h fEAFEE SABC x200
B1 OENEMEREENERERANER
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2.2 RT-PCR #43%

2.2.1  PBUFCAR AT X Ang T -4 CTGF 1 TGF-B1 & Cx43
mRNA K35 1Y 50 5 IEH O WL RRZAR L Ang 1T 7]
B BB B4R CTGF CTGF i Cx43 mRNA )33k P <
0.05  BUHEFAMTT Al k4B fk P <0.05 Dl32

2.2.2 £ CTGF TGF-B1 } Cx43 Lk 45 750 PR
Ang IT 201 Ang Il + DMSO 41 CTGF TGF-B1 F1 Cx43 mRNA ff)
FIABEGR T atorvastatin T H HIEH XA LR TCH B
Ak L 2

%2 %% CTGF TGF-gl1 #1 Cx43 mRNA {33 3%RIE
KE n=18 x=*s
215 CTGF TGF-p1 Cx43
TEH AL 0.43 +0.03 0.30 £0.07 0.97 £0.03

Angll#H 0.94 +0.032 1.37 £0.32° 1.83 £0.02°
Angll + DMSO 0.93 +0.022 1.28 £0.15° 1.78 £0.02°
Angl[ +0. 1 wmol/L atorvastatin 4 0.75 +0.03> 1.18 £0.07" 1.36 £0. 04"
Angll +1.0 wmol/L atorvastatin £ 0.66 +0.02>  0.48 +0.03" 1.24 +0. 040
Angll +10 wmol/L atorvastatin 21 0.47 +0.05" 0.33 +0.03P 1.04 +0.05"

a P<0.05 5 EFs@Eaks b P<0.05 5 Angll 203b4%

500 bp—
300 bp—

100 bp— «Cx43(82 bp)

500 bp—
300 bp—>

100 bp—

«~TGF-B1(79 bp)

500 bp—
300 bp—

<—CTGF(200 bp)
100 bp—

500 })p*’
300 bp—

100 bp—; <~ GAPDH(150 bp)

M Afofe | EH M4 2 Angll 20 3 Angll + DMSO 21 4 Angll
+0.1 mol/L atorvastatin 21 5 Ang Il +1.0 pmol/L atorvastatin 28
6 Angll +10 pmol/L atorvastatin 28

E 2 RT-PCR #ill&4H CTGF TGF-g1 & Cx43 ) mRNA &ix

3 i

BT ARt T T 7E F B AN YT o B T BAT TS AT LA
B HRTR BRSO 4tk B AR 5 o L
LR T LAE RO s B e CAMFSIESE 45
GV E R FE RN E K EF-B1 I TN S
DN LE LB AH 56 [RII) CTGF a] L | i 4% it i 42
EH 43 mRNA 193538 ¢ FFLAARSCRGE@ i Ang 1T 15
DB LR CTGF F1 Cx43 mRNA 15 J7 M & ] ]
FOARAM T RRA 5 B A R 10 1 FH ML

CTGF A& —FPiFs Feo00 I R 2T 4k 240 fitg 348 7 ) 3K
YA T IR R Ak O LA A
CTGF [ aih 18 I H 50 B 25 48 4k % U) A 2C 1Y
TGF-B1 ALAB R B HL ° o352
5T O 4t Bujak 25 ° BF5EE W] Ang 11
AL TGF-B1 K H A% AR Sy A W s T =0 4 1T ST
TR CTGEF i n] B 3TE Rac-1 FUE G 11 ok P47
CTGF /S0 LEF4ift He 25 " SIESE Ang 1 AT 1L
CTGF mRNA {33k [FRE A RIE Ang I FH & nl #0E
MAPK % 4t & 25 % 2 740 L A5 5 8 1 3% il

extracellular signal-regulated kinase ERK i 3 4% it
HEREA A3 AR " ARLREE R BN Ang T4
CTGF TGF-B1 mRNA F Cx43 mRNA £k & & FI1F
HXTIRA 5 FARE 20 MBTeAAh TR 7 20 ml
¥ bR Ak IR S5 B AT A A VT AT BB iE i 410 i CTGF
TGF-B1 mRNA 1 Cx43 mRNA f83 35 KO 5 LA
AeAl DATITISARR i B ) e A

g5 LR BUFERfh T 7E —E BB L AT Rei T

P50 U4 B8 VIR OCHY CTGEF [ 5 254 B A8 % 1)
FHOCIY C43 WRIR 5% 0 By £ A Ak AT BEL 1k 7 AL
SR AR X — i R R e AR TR AR YT B Bk A T T
HAERE X HEAARERPLHIE T B — 58
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