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Effects of atorvastatin on myocardium expression of peroxisome prolifera-
tor — activated receptors in spontaneously hypertensive rats
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[ABSTRACT] AIM: To investigate the effects of atorvastatin on myocardium peroxisome proliferator — activated
receptors ( PPARs) expression, regression of left ventricular hypertrophy, and the possible mechanisms in spontaneously
hypertensive rats (SHR). METHODS: 16 nine — week — old male spontaneously hypertensive rats were randomly divided
into two groups; SHR received atorvastatin at dose of 30 mg - kg™ - d ™" by oral gavage once daily for 8 weeks (SHR - A,
n=8), and SHR received vehicle (0.9% saline) as conirols (SHR, n=8). Age — matched Wistar — kyoto rats received
vehicle for 8 weeks were served as normaltensive controls (WKY, n =8). Systolic blood pressure was measured at the be-
ginning, 2, 4 and 8 weeks of the experiment. At the end of the experiment, plasma lipid levels were measured. Left ven-
tricular hypertrophy was accessed by pathological analysis. The expressions of PPARa and PPARy were investigated by the
method of Western blotting. RESULTS: There was not much difference of systolic blood pressure and plasma lipid levels
between SHR — A and SHR group (P >0.05). Compared with SHR group, left veniricular weight mass index decreased
significantly in SHR — A group (P <0.01). The myocardium PPARa and PPARy expression increased significantly (P <
0.01). CONCLUSION; Atorvastatin regresses left veniricular hypertrophy and increases myocardium PPARo and PPARy
expression in spontaneously hypertensive rats, which is independent of its lipid — lowering activity.
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WKY 4 (P <0.01), SHR i EREAEM, Al Hilk,BHBERTEMMECP <0.05), WKY
Fr 1697 8 AR MR TRAMME(P <0.05), ¥ AMEAERTIRILHBEE, L 1,
y7 8 JEif ,SHR - A 4H i 2 F FE#a% , B {5 T SHR

R1 FHERMAITH B &M EX B LER R

Tab 1 Changes of systolic blood pressure in rats treated with atorvastatin (% £s. n=7)

Group Baseline ( mmHg) 2 weeks( mmHg) 4 weeks ( mmHg) 8 weeks(mmHg)
WKY 131 +11 133 +10 134 +12 137 £10
SHR 172 £9* 180 +8* 186 12 195 £17 =*
SHR - A 177 £8* 182 +9* 191 £12%* 191 £9**#

=P <0.01 »s WKY group; *P <0.05 vs baseline measurement in the same group. WKY; Wistar Kyoto rats; SHR ; spontaneously
hypertensive rats; SHR — A :SHR treated with atorvastatin (30 mg - kg™ - d™").

2 EEEERHRMAEKFNE 5T WKY 41(P <0.01) , % Hith =8 K AR B AR
BTN, SHR AAFER K (LVW/BW)  &JHKFS WKY AR B 2R, EMIEERMHITE

BT WKY (P <0.01), ZEMIEEMITIEFE, JrarE,SHR 4SS SHR - A A fgKF LB 257

SHR - A 41 LVW/BW {F SHR £1(P <0.01), SHR (P >0.05), % 2,

- A J& SHR 41 1fn 3% A [E1 B /K F & % BEAR 2 /K -F

®2 FRAMTHEZESEY R MK FHRE
Tab 2 Influence of atorvastatin on LVW/BW and plasma lipid levels (% £s5. n=7)

Group LVW/BW (mg/g) Tch( mmol/L) HDL - ch(mmol/L) LDL - ch( mmol/L) TG ( mmol/L)
WKY 2.63 +£0.28 1.79 £0.17 1.16 £0.09 0.18 £0.02 0.58 +0.23
SHR 3.58£0.48™ 1.29+0.24% 0.67 £0.05* 0.16 £0.03 0.82+0.44
SHR - A 2.77 £0.16" 1.16 £+0.12% 0.70 £0.08* 0.11 £0.03 0.62 +0.25

=P <0.01 us WKY group; *P <0. 01 vs SHR group. LVW/BW; left veniricular weight/body weight; Tch; plasma total cholesterol ;
HDL - ch: plasma high - density lipoprotein cholesterol ; LDL — ch: plasma low — density lipoprotein cholesterol; TG: plasma Triglycer-
ide. WKY ; Wistar Kyoto rats; SHR :spontaneously hypertensive rats; SHR — A :SHR treated with atorvastatin (30 mg » kg™ + d™').

3 DAUREESERE 4 OHAR PPARaPPARy BRRIE
DUHLA HE B @ul I, 5 WKY 4 L, SHR SHR 41 7.0 F O L PPARa,PPARy RiA T

HRBOIAMEHABIE R, S KAMEEMRITE A5 WKY AABZEZF (P <0.01), FefkibiT
y7,SHR - A HICOUA AR, O RHEF IR,  ¥Y7/E, SHR - A .0ALHR PPARa PPARy 3Rk b
5 WKY HA)5, W 1, #,5 SHR HILBA BEE R (P<0.01), LK 2,

WKY S, N SHR i S spRA

A il B MAAAETEE I EREANOAR Y C
Fig1l Hispathology changes of left ventricular myocardium in different groups ( HE staining, x200). WKY: Wistar Kyoto rats; SHR;

spontaneously hypertensive rats; SHR — A ;SHR treated with atorvastatin (30 mg - kg™ - d™").
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Fig2 Representative immunoblotting of PPARa, PPARry in sam-
ples from (1) WKY, (2) SHR, and (3) SHR - A
groups. P <0.01 vs WKY group; *P <0.01 »s SHR
group. A:Western blotting and densitometric quantifica-
tion of immunoblotting band intensities for PPARx; B:
Western blotting and densitometric quantification of im-
munoblotting band intensities for PPARy. WKY: Wistar
Kyoto rats; SHR :spontaneously hypertensive rats; SHR —
A:SHR treated with atorvastatin (30 mg - kg ™' - d ™).
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AR, A R R LEXRRFELZZELRE,
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B3R K 67 S, SHR - A H RB A S IEES
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ZIRAAL B WA B, I/ G B H Rho ME 55
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Kot AR W3R, 5 18 5B 5T MR B8 K
SHR K B AKX ERARA Ko R T REMME
B RGN mE Bk R 0324 1 £55070,
B — ZIRBHMEN , Ca " FEHLH S, AP IT F IMIT 2
YPE DL PPARs 1935, AT E L
LREE A, B2 # I B & i B K B JUE R
B, fEm OB B EIG T B X8R T 3
HIBARE

(& % x &)

[1] Berger J, Wagner JA. Physiological and therapeutic roles

of peroxisome proliferators — activated receptors[ J]. Dia-
betes Technol Ther, 2002, 4(2) :163 - 174.

Gilde AJ, Van Der Lee KA, Willemsen PH, et al.
PPARa and PPARB/3, but not PPARy modulate the ex-

(2]

pression of genes involved in cardiac lipid metabolism[ J].
Circ Res, 2003, 92(5) :518 —524.
Goffart S, Von Kleist — Retzow JC, Wiesner R]. Regula-

tion of mitochondrial proliferation in the heart; power —

(3]

plant failure contributes to cardiac failure in hypertrophy
[J]. Cardiovesc Res, 2004, 64(2) :198 -207.
[4] Barger PM, Brandt JM, Leone TC, et al. Deactivation of
peroxisome proliferators — activated receptor — alpha during
cardiac hypertrophic growth[ J]. J Clin Invest, 2000, 105
(12) ;1723 -1730.
[5] Takano H, Hasegawa H, Nagai T, et al. The role of
PPAR gamma - dependent pathway in the development of
cardiac hypertrophy[ J]. Drugs Today (Barc), 2003, 39
(5) :347 - 357.

[6] Watanabe K, Fujii H, Takahashi T, et al. Constitutive

(7]

(8]

(9]

(10]

(11]

(12]

(13]

[14]

(15]

- 1073 -

regulation of cardiac fatty acid metabolism through peroxi-
some proliferator — activated receptor a associated with age
— dependent cardiac toxicity[ J]. J Biol Chem, 2000,
275(29) :22293 -22299.

Jamshidi Y, Montgomery HE, Hense HW, et al. Peroxi-
some proliferators — activated receptor o gene regulates left
ventricular growth in response to exercise and hypertension
[J]. Circulation, 2002, 105(12) :950 —955.

Asakawa M, Takano H, Nagai T, et al. Peroxisome prolif-
erators — activated receptor -y plays a critical role in inhibi-
tion of cardiac hypertrophy in vitro and in vive[ J]. Circu-
lation, 2002,105(10) ;1240 — 1246.

Hasegawa H, Yamamoto R, Takano H, et al. 3 — hydroxy
-3 —methylglutaryl coenzyme A reductase inhibitors pre-
vent the development of cardiac hypertrophy and heart fail-
ure in rats[ J]. J Mol Cell Cardiol, 2003, 35(8) : 953 -
960.

Martin G, Duez H, Blanquart C, et al. Statin — induced
inhibition of the Rho - signaling pathway activates PPAR«a
and induces HDL apoA —I[ J]. J Clin Invest, 2001,107
(11) ; 1423 -1432.

Lee CH, Olson P, Hevener A, et al. PPARS regulates
glucose metabolism and insulin sensitivity[ J]. Proc Natl
Acad Sci USA, 2006, 103(9) :3444 —3449.
Andrulionyte L, Kuulasmaa T, Chiasson JL, et al
STOPNIDDM Study group: SNPs of the PPARa gene in-
fluence theconversion from impaired glucose tolerance to
type 2 diabetes; the STOP — NIDDM trial[ J]. Diabetes,
2007, 56(4) ;1181 —1186.

Kuusisto J, Andrulionyte L, Laakso M. Atherosclerosis
and cardiovascular risk reduction with PPAR agonists[ J].
Current Atherosclerosis Reports, 2007, 9 (4):274 -
280.

Keech A, Simes RJ, Barter P, et al. Effects of long —
term fenofibrate therapy on cardiovascular events in 9795
people with type 2 diabetesmellitus ( the FIELD study) :
randomized controlled trial [ J]. Lancet, 2005, 366
(9500) :1849 —1861.

# F,k &, KEE, % PPARy EAFF#
apoE ™~ /N B Bk BE SR 3R 15 R AE HE SR B4 O AR LK
RLI]. PEREAEZE,2006,22(12) :2289 -2295.



