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Simvastatin prevents rat cardiac hypertrophy induced by myocardial infarction

via RhoA kinase

HUANG Ji-wei,et al
(Department of Cardiology ,the First People’s Hospital of Zigong)

[ Abstract] Objective: To study the inhibition effects of simvastatin on cardiac hypertrophy induced by myocardial infarction, and to in—
vestigate whether simvastatin prevents cardiac hypertrophy through attenuation of RhoA kinase. Methods: Male Wistar rats were divided
into four groups(n=8 ). Myocardial infarction model was established by ligation of left anterior descending coronary artery. Sham operation group
(SHAM group) and myocardidal infarction group{MI group ) were gavaged with 0.9% NaCl 1ml/day, Simvastatin group (SIM group ) was
gavaged with simvastatin 40 mg/(kg-d). Fasudil group (F group) was injected with fasudil 7.5mg/(kg +bid) through peritoneum. At the
time point of 28 ds, the ratio of LV weight to body weight (LVW/BW ) and the cross—sectional area of cardiomyocytes were measured. The
mRNA expression level of ROCK was detected by RT-PCR. The expression level of Phosphorylated—~ERM was detected by immunohisto—
chemistry and Western blot. Results: 28ds after MI, the LVW/BW, the cross—sectional area of cardiomyocytes,the mRNA expression
level of ROCK and the expression level of Phosphorylated~ERM significantly increased in the MI group compared with those in the SHAM
group. And the indexes mentioned above significantly decreased both in the SIM group and F group compared with those in the MI group.
Conclusion: Simvastatin prevents post—infarcted cardiomyocyte hypertrophy partly through inhibition of ROCK.
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1.1 &M

Wistar HEHE K BL(202 + 14)g, ERER KEPLHF
G FRMTT (REBRYARAE,#E:07317), k471
RORBAHZ A, #5:070212),RNA #1#2iA7 BIO-
ZOL K RT-PCR X3 £ ( H & BioFlux 4\ &] ), Phospho—Ezrin/
Radixin/Moesin %31 RE ST (L E Cell Signaling A7),
B —tubulin S R FREIAFISREEIRIC L 2E 9T %R 1G 3T
& (3% Santa Cruz 24%] ).
12 Fi#
121 SPERES 548 RAFRIIKAERTRE LS
BEVRKROIEIEER, MFEREARFHAEI. RETF
WRES N 4H,BH R R, REE 2d HHAZ . UREFAR
ZH(SHAM 4 ) ; (IR (M1 41) ; B)ERAITH(SIM 4), T
FARMTT 40 mg/(kg-d)EE ; (AFEFHE ROCK I B 47 #
IR (F ), PE4FHI/R 7.5 mg/kg, bid BB TEST. SHAM 41
FMIAHTAEEK | m/d#EH.
122 WAEEE FTAF 28d, EEKE, FRBUE OB,
BBRAELLE, KLERRENSHFAR, FFRLELZELVW)
(R ZHRER, AZHEFERX TR REE
2~3 mm ZEZEYIE, 40 /L HEEEE , A EET A HE B
. FIROHELH -80CA KR
123 FEEFRN 2 Nozato BF F LW, W& 100 40
YA RAERTE AR(9 .10 NHLET ), B 3#9{E .
1.2.4 RT-PCR&LOAIZEZ ROCKmRNA 355 D100mg 2
FOUEEZL A 1 2 1000 BIOZOL RFA1E  IEBUEHLUE RNA,
Q51E At =FEE BA ) 551%/F5 : ROCK (277bp)
1E 4% 5° TTCATGTCCGACCTGTTACTC 3°, ;2 X4 5’ ATGTG
GCATCTACTGCACTCT 3 ; B -actin (398bp) iF 4% 5°CT-
GCCGCATCCTCTTCCTC 3, [ X &% 5’ CTCCTGCTTGCTGAT
CCACAT 3’; RT K ¥ %& M :50°C45 min,95°C5 min,0°C5
min, @PCR 5 f %4 :94°C3min, 94°C30 s,56°C30 s, 72°C
505,30 fE#, BIO-RAD BEM BRI F, Quantity One
RERBRAT. LLEMRWS B —actin P LG EFAR
S AR PEEFEHR mRNA RXKE,
1.2.5 Western blot #:1.0> LA £R %A% 1k ERM(Phospho-ERM)
KRB H#E ERM(eznn, radixin,, andmoesin )2 5 & ROCK
YEFIEY) , Phospho-ERM & [1%3% 7K F- SR AT A ROCK 75
FERIFIBTARAET, 100 mg ZAAELHALIIA 1ml EHH

R, BB H , Bradford W EBFHEE, SRWER 40V
G 1 h, 1095 BIRHETE 60 V, B85 14 V 4% 14 h,37CI%
KA 2 b, Phospho-ERM S35t B3 4% 1 : 800,37 CIEIKE
H 2 h, TBST P8 5 min x 4 1K, WWEHiGbifk 1 : 700,37CH#E
PRSEE® 1.5 h, TBST %S 5 min x 4 K. I HEBEME(DAB)
B, Quantity one BIEMT, HEIAHS B —tubulin &KHFH
HERBS ETFEEARRKE.

12,6 SuEd A LRmLO A SRR L ERM B &KX 40¢L
HtE VR EE 24 h, AR A, ESUA 3 wm B, 30mlL
H,0, Z{& 10 min K& WIEHETE/LY . PBS £ 5 min,
95°C 10 min HLEIEHEE , 50 mI/L I35 £S5, Phospho-ERM
B EHLA 1 : 50,4CHEE 12 ho PBS 1% 5 min x 3 W, LU
EHi AT 1 - 200,37CHEE 60 min,PBS ¥t 5 min x 3
K,DAB B, HAREHEL 30, BEHRESKE . 2
ATOD 1B (FEHEFRAMCHE B / BEEH )

127 GitEaE HEBIELEE £ REE(x £)RR,
SAS 8.2 RREEH ik, AR L BRI E 04T, B Hhdse
FH] SNK—q IR THE, P<0.05 HEERE S HT2E L,

2 & B

2.1 HX4T HE % &

SHAM 4 FEHREE X0 LAH MU HES B 5, S5 008 2
MI 2 AEARFE X L AR M BB K, o0 UL 40 i [ Bt 386 58, 7
WECTE At ;SIM 40 K& F 41 3R A8 58 X .0 UL 40 B ok
REABER, LE 14,
22 SSHLSEREAE K R AR E

PIEZEERIELR(LVW/BW)F 100 -0 L4058
BT E AE O LA MR AE KR A . AT R MI 4
O L4 ML B K H5 AR B8 SHAM 4 B B 3 & (P<0.05),
SIM 411 F 4.0 UL 40 ffE AE K H8 AR 2948 MI 4 B B FE
i (P<0.05),SIM 4 f1 F 4.0 LA MAE K¥E4r 5
SHAM 4t , KB B 2 5 (P>0.05), W& 1,
2.3 WA ROCK mRNA &k K-F

RT-PCR i 4E 45 5€ X .0> . ROCK mRNA £k
&5, MI 2 ROCK mRNA #ik% SHAM 4 81 & 3%
1 (P<0.05) ,SIM #41 Fl F 41 ROCK mRNA ik ¥
MI £ B B F% /i (P<0.05) ,SIM 4 1 F £ ROCK mR-
NA #%ik5 SHAM ALk, THH B 2 F (P>0.05), I
B5.%2,
2.4 S PLEIFE Phospho-ERM % & f ik K-F

G 016 Fl western blot £l Phospho—ERM 2§
H#EEHEN ., MI 4 Phospho-ERM B H X E &
SHAM 4 B & F+ % (P<0.05) ,SIM 4 1 F £ Phos-
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2 SMIBERMYMBER SCL-90 FEFIEH(x2s)

SHAM 41 MI 4 SIM 41 F4
ROCK mRNA BOGE R B HE 0.61825+0.0362  0.86575+0.0405  0.63275+0.0222%  0.650 0 = 0.044 4>~
Phospho-ERM AIOD {& 0.0041+0.0010  00122+0.0040°  0.0056+0.0016>  0.006 0=+ 0.002 5>
Phospho~ERM B U A LM 0885300515  1.2039+0.061 62 0.9257£0.0554>  0.9459 +0.035 1%
1 P<0.05, 5 SHAM 41 1038 ;5. P<<0.05, 5 MI 4 0% ;- P>0.05, 55 SHAM 4 LU EE
TER 7T B i 5 K RO UL4H A AE A AL o1, RhoA
EVE B3, T 4F 7 RhoA 5% C3 SIS RE 8 £ x W

BERRAOUAMBAE K, Mita EMIESE, S 8URM R
M ERBER A ROCK 7 MMM Y-27632 8
R ERKAEONAMEEX,FFHRBELZETRE,
ASLE R, FF R M ROCK i 57) ¥ &F #/K |, BEf#
ROCK mRNA FiAF12E E 15 MR BRAK , 37 BERESE MI
Ja K BG40 AL K, AT IE 35 RhoA Ft H. % A
ROCK ZEUHAMIE R ESHFERPHEER
¥, W RhoA K& Hi# A ROCK, REW 0> UL 48 fg AR
Ko, BHHFTIEF :RhoA/ROCK AJ BB i3 3 1% MUSME
SRS 1/2(ERK12)-4838% F H F (GATA )@
PRAR #E O ULZE B AE K®, tF AFFIA N, RhoA/ROCK
BHEd R RS - R RASHERE, BL— K
AR AE B, AT R $E 4700 IUAE KA A,

RhoA J& T/ G EHME KK, 7 & FPP(Farnesyl
pyrophosphate ) #1 GGPP (Gerany 1 gerany 1 pyrophos-
phate) /M R R I _HALB WA RESB RIS, TS
16 HF 5 M B8 ROCK, K¥Z1ER , FPP #1 GGPP 2
FRRBEKFAENEELRR R AP EE, M
VT X B 6 A R PR 3 6 ) 410 4 BELWT T FR R IR R Y
AR, B BE BT T FPP # GGPP M7=, X i &
RUZEAR, G/ GCEOBFEBIMNEER
BB 33X IE R AT 2 580HE 1 FIS B R, FRAT TR
HIARC K SITRE % ONER G LEE
#8, B 5 MRS 1E GO, A S8 2 B, SIM 4 ROCK
mRNA KXW, EHEREMR, BRMITRBES R
Fks G KM ROCK 3k, SR HAE A A&,
F I FERAMITHEBIREZ ML K RO L4 AR K X
FpA R /A A4S M ROCK 2L,
EHFRILENFT H B P5

A 5T UE L F R AR VT 6B 48 T 13 ROCK [ %
RAE T, WO WUAESE S O L4 M RIS R 31X
NI AT 2 25 3t 0 ILAE K B I 4 R SR AE T
FRAE

[1] BrownJH,Del R,Mark A, et al. The rac and rho hall of fame:a decade
of hypertrophic signaling hits[J]. Circulation Research,2006,98(6):
730-742.
[2] Aliaksandr B,Joy R, Ulf H,et al. Cardioprotective effect of rosuvas—
tatin in vivo is dependent on inhibition of geranylgeranyl pyrophosphate
and altered thoA membrane translocationJ]. Am J Physiol Heart Circ Phys—
i01,2007,292(6):3158-3163.
[3] Neil A,Tumner D J,0’Regan S,et al. Simvastatin inhibits MMP-9
secretion from human saphenous vein smooth muscle cells by inhibiting
the RhoA/ROCK pathway and reducing MMP-9 mRNA level[]]. FASEB
1,2005,19(7) : 804-806.
[4] Nozato T,Ito H, Tamamori M, et al. G1 cyclins are involved in the
mechanism of cardiac myocyte hypertrophy induced by angiotensin II[J].
Japanese Circulation Journal ,2000,64(8):595-601.
[5] Midoriko H,Hiroaki S,Tsuyoshi H,et al. Long—term inhibition of
rho-kinase suppresses angiotensin Il - induced cardiovascular hypertro—
phy in rats in vivo:effect on endothelial NAD(P)H oxidase system[J].Cir-
culation Research, 2003,93(8):767-775.
[6] Asad Z,Sabzali J,Morris K, et al. Role of rho— mediated processes
and intactactin cytoskeleton in leptin induced cardiomyocytes hypertrophy
[J]. The FASEB Journal ,2006,20(3):691-697.
[71 Mita S,Kobayashi N, Yoshida K,et al.Cardioprotective mechanisms
of rho- kinase inhibition associated with eNOS and oxidative stress—
LOX-1 pathway in Dahl salt-sensitive hypertensive rats[J]. ] Hypertens,
2005,23(1):87-96.
[8] Tetsuhiko Y,Koji H,Hiromichi W,et al. Rho/ROCK pathway con-
tributes to the activation of extracellular signal-regulated kinase/GATA-4
during myocardial cell hypertrophy[J}. The journal of biological chemistry,
2002,277(10):8618-8625.
[9] Rikitake Y,Liao,James K.Rho GTPases, statins,and nitric oxide[J].
Circulating Research,2005,97(12):1232-1235.
[10] KM, B 8K, ERE, FF AT CHESER RO D8,
DUERE HER SR AR, FUERKY¥IR,2007,28
(18):1652-1655.
(1] BHEE B, AR FRMEITHEELIERIEAR
RhoA X ROCEBRKNFEM[I]. B =FEKXFFH,2008,30
(12):1170-1172.

(%8 . AA2)



