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Rosuvastatin inhibits phonotype transformation of vascular
smooth muscle cells by down-regulation of KLF-4

Qing Han', De-liang Shen? Bo Wang?, Jin—ying Zhang?
(1. Department of Cardiology, Zhengzhou Central Hospital Affiliated to Zhengzhou University,
Zhengzhou, Henan 450007, China; 2. Department of Cardiology, the First Affiliated
Hospital of Zhengzhou University, Zhengzhou, Henan 450052, China)

Abstract: Objective To verify whether Rosuvastatin could inhibit vascular smooth muscle cell (VSMC)
phonotype switch by down-regulation of KLF-4. Methods The primary culture and identification of SD rat
VSMCs were conducted, VSMCs in the 3rd to 5th passages were used for the following experiments. After
treatment with different concentrations of Rosuvastatin, MTT was used to investigate the proliferative ability of
VSMCs. Transwell chambers and wound healing were employed to test the migration ability of VSMCs. THC
was used to detect the expression of SM-actin and the morphological structure of VSMCs. Western blot was
used to investigate the expressions of SM-actin, SM—-MHC, SM-22a, osteopontin (OPN) and KLF-4 in VSMCs.
After KLF-4 was transfected into VSMCs, the metheods were used again to test the phonotype changes of the
VSMCs. Results Compared with the control group, the migration and proliferation ability of the VSMCs were
decreased in the Rosuvastatin group. The expressions of SM-actin, SM-22a and SM-MHC in the Rosuvastatin
group were significantly increased (P<0.05), and the expression of OPN also increased (P<0.05). IHC showed
the VSMCs in the Rosuvastatin group became thinner and longer than those of the control group. After KLF—4
was transfected into VSMCs, the proliferation and migration ability of the VSMCs increased (P < 0.05). Over—
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expression of KLF-4 reversed the effect of Rosuvsatatin on VSMCs phonotype transformation. Conclusions

Rosuvastatin inhibits VSMCs phonotype switch by down-regulation of KLF-4.
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.32 .



£ 3 1

#BIR, 5 Bma T Bty TR E R U ANl B (N LRI R

J2 Bi, ,microRNA- 145 2 i 1o #]1 il KLF-4 ifn 3 2>
VSMCs (AR L, SIEFAT, ZHENG S5 95256
75 PR, {5 PDGF- BB i55: VSMCs M (P,
KLF-4 {3857, %] KLF-4 593k mT DI
PDGF- BB i% 5 VOMCs £ 8V FITEA ., 5 _EikiF
G AR, S i) VAMCs vt #1k KLF-4
(R, % B KLF-4 mTDL{EE VOMCs 1y HEE AT
e, nT DL a7 Aty T3 VOMCs SR AU ER (L O]
EF,
ARG R N EE OB ET by T VSMCs,
K EGEY Bty T B A HIH] VAMCs ARG L, WD
KLF- 4 £IKHI1EH , 2 JGiEd dE—25 1 VAMICs 54y
321K KLF-4 Jitkr, &I K KLF-4 "] DL
VSMCs HHSEA TR , Wikt aT My T VOMCs 5%
R LRI , SRS ma Tty TR B iR
KLF- 4,415 VSMCs [ 7 B84k,

%

S & X
[1] ROTLLAN N, WANSCHEL A C, FERNANDEZ- HERNANDO A,
et d. Genelic evidence supports a mgjor rde for AKT1 in vsmcs
during atherogenesis[J]. Circ Res, 2015, 116(11): 1744- 1752.
OWENS GK, KUMAR M S WAMHOFF B R. Mdecular regula-
tion of vascular smooth muscle cell differentiation in development
and disease[J]. Physid Rev, 2004, 84(3). 767- 801.
ALEXANDER M R, OWENS G K. Epigenetic contrd of smocth
muscle cdl differentiation and phenotypic switching in vascular
development and diseaselJ]. Annu Rev Physid, 2012, 74: 13- 40.
JANG H, LUN Y, WU X, et d. Association between the hy-
pomethylation of osteopontin and integrin  beta3 promaters and
vascular smooth muscle cell differentiation in great saphenous
varicose veinglJ]. Int J Md Sci, 2014, 15(10): 18747- 18761.
[5] GOMEZ D, OWENS GK. Smocth muscle cell phenctypic switch-
ing in atherosclerosis]J]. Cardiovasc Res, 2012, 95(2): 156- 164.
[6] CHISTIAKOV DA, OREKHOV AN, BOBRYSHEV Y V. Vascu-
lar smooth muscle cdl in atherosclerosis[J]. Acta Physid (Oxf),
2015, 214(1): 33-50.
KOHLI P, WATERS DD, NEMR R, e a. Risk o new- onset
diabetes and cardiovascular risk reduction from high- dose statin
therapy in pre- diabetics and non- pre- diabetics: an andysis from
TNT and IDEAL[J]. J Am Cdl Cardid, 2015, 65(4): 402- 404.
ROSENSON RS, KENT ST, BROWN TM, et d. Underutiliza-
tion of high-intensity stetin thergpy after hospitdization for coro-

2

—

3

=

[4

=

8]

33

nary heart diseaselJ]. J Am Cdl Cardid, 2015, 65(3): 270- 277.

[9] SHI YF, CHI JF, TANG WL, et d. Effects of rosuvastatin on
the production and activation of matrix metaloproteinase- 2 and
migation of cultured rat vascular smooth muscle cells induced
by homocysteine[J]. Journad of Zhejiang University- Science B,
2013, 14(8): 696- 704.

[10] 2%, i&—UE, {5, 5. MA AL o myc B 2 XIKA% e
Nl SRR AT N ZRIEIHE A= 1) SEBG P IE L], A AR e
&, 2015, 25(2): 32- 36.

[11] LIU R, LESLIE KL, MARTIN K A. Epigenetic regulation of
smooth muscle cdl plasticity[J]. Biochim Biophys Acta, 2014,
24(4). 567-579.

[12] TOUSOULIS D, PSARROS C, DEMOSTHENOUS M, et d. In-
nate and adaptive inflammation as a therapeutic target in vascu-
lar disease: the emerging rde of statins[J]. J Am Cdl Cardid,
2014, 63(23). 2491- 2502.

[13] ZHENG B, HAN M, WEN JK. Rde of Kruppd-like factor 4
in phenotypic switching and prdiferation of vascular smooth
muscle cellslJ]. [UBMB Life, 2010, 62(2): 132- 139.

[14] YU K, ZHENG B, HAN M, et d. ATRA activates and PDGF-

BB represses the SM22 apha promater through KLF4 binding

to, or dissociating from, its ciss DNA edements[J]. Cardiovasc

Res, 2011, 90(3): 464-474.

SVRITAS D, BECHER MU, EBRAHIMIAN T, et d. Antipro-

liferative effect of estrogen in vascular smooth muscle cdls is

mediated by Kruppd- like factor-4 and manganese superoxide

dismutase]J]. Basic Res Cardid, 2011, 106(4): 563- 575.

GARVEY SM, SINDEN D S, SCHOPPEE BORTZ PD, € 4.

Cydlosparine up- regulates Kruppd- like factor- 4 (KLF4) in vas-

cular smooth muscle cells and drives phenotypic modulation in

vivalJ]. J Pharmacd Exp Ther, 2010, 333(1): 34-42.

CHENG Y, LIU X, YANG J, et a. MicroRNA- 145, a novel

smooth muscle cell phenatypic marker and modulator, contrds

vascular nedintimal lesion formation[J]. Circ Res, 2009, 105(2):

158- 166.

DAVIS-DUSENBERY B N, CHAN M C, RENO K E, et 4.

Down- regulation of Kruppel- like factor-4 (KLF4) by microR-

NA- 143/145 is criticd for modulation of vascular smocth mus-

de cell phenotype by transforming growth factor- beta and bone

morphogenetic pratein 4[J]. J Bid Chem, 2011, 286(32): 28097-

28110.

[19] ZHENG B, HAN M, BERNIER M, et d. Kruppd-like factor 4
inhibits prdiferation by platelet- derived growth factor receptor
beta- mediated, not by retinoic acid receptor dpha mediated,
phosphatidylinositd  3-kinase and ERK signding in vascular
smocth muscle cellqJ]. J Bid Chem 2009, 284(34). 22773- 22785.

[19]

[16]

7]

(8]

( EFY W)



