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[ ABSTRACT] Aim To investigate the effects of atorvastatin on Ang (& induced hypertrophy myocytes and the changes of

mRNA expression of peroxisome proliferators- activated receptor/ § in vitro. Methods Hypertrophy in neonatal rat cardiac
The surface area of MC was ana-
mR-
NA expression of atrial natriuretic peptide (ANP) , brain natriuretic peptide ( BNP) and peroxisome proliferator- activated receptor
Results
the condition of hypertrophy, increases of surface area( P< 0.01), mRNA expression of ANP, BNP (both P< 0.01), and -
leucine incorporation ( P< 0.01); and a decrease of mRNA expression of PPARB/ 8 ( P< 0.01) in MC were detected, but no
changes in treated with DMSO (P> 0.05). Atorvatatin inhibited the changes above, reduced mRNA expression of ANP and
BNP, elevated mRNA expression of PPARB/ & in a dose- dependent mamner ( P< 0. 05) .

atorvastatin has a potential role in the prevention and treatment of cardiac hypertrophy, and PPAR B/ § may be involved in it.

myocytes (MC) was established with angiotensin (© ( Ang and treated with atorvastatin.
lyzed by the aid of NIH Image J software, and the synthetic rate of protein in MC was detected by 3H-leucine incorporation.

beta/ delta subtypes (PPARB/ §) was measured by reverse transcriptiorr polymerase chain reaction ( RT-PCR) . In

Conclusions It was suggested that
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Wistar KR (1~2d) HEEZEFRFR LB
Wi R B, EHEDMEM TR IERE FANFD
ERBEEGEEE Gibeo A, IEEKE O (ar
giotensin (2] Ang (©) W B Siema /2 &. M 3 % M 7T
(atorvastatin, Ator) H A i% ¥ % #| 25 & IR 4 8] B,
RT-PCR % #| & #2 DNA Marker DL2000 4§ & TaKaRa
/8], K RNA # BUR 7| TRIzol J4 B Invitrogen /2 ],
AT A BRI B R T e A AR R AR PR A
8]; 5 - R it A J& H (5 -bromodeoxyuridine, 5 BrdU) 1
B ALDRICH /A & .
1.2 OBERARR RIS RARBYE N

%M Simpson &V MR F ok, ALEEAHT
FF DB A A RO BE, B\ PBS W gk i, B &
Z 1~ 3 mm3 AN, LLO. 08% B9 i & & B V4 1L 5 min
A, 0% F ERFRL IR, REKXK BE
B A, Bk & B4 A& A 200 H IR K3t
W, EEETELE, 1 k/min A 8 min, F -
B, Fa R UERRER, AEREEEER
FE0 L R, 0 LA B DL 1 % 10°/ em® BEAY T3 5%
P QAL R SR ERT 48 h 3R A 100
Hmol/ L #y 5-BrdU LA 37 #| 5% 4 3E & AL 48 B oy 28 78
WML 5% CO3TCEHTHRAR. REAZRER
EH Y B R ERQAE S 48 h, B R T
mEBEREF24h &, ;X\ Ang @& 1 Pmol/ L) 1EH 48 h
B AT 3% & 0 ALAE A
1.3 PfEfkfbl T IR SR 54E

SR E R 48 h JE, B L iE R FRIE, 24 h
J& A\ DAL = B I B ( dimethy] sulfoxide, DMSO) ¥ #% #
B W E(0.1.1. 0 7 10 Hmol/L) # Ator, 60 min /5
AN Ang G{ &K 1 Umol/L), 1€ F 48 h 5 Uk 3% 4
Mo R EHH(KETEMAENUM) Ang
41 \Ang DMSO 4 .Ang @ Ator( 10 Hmol/ L) 42 bL
WA Ator & B X B A B B4 B A W& B A &
Ang ON-FH M AAMAEAER F A 0, 0.1, 1.0
#1210 Umol/ L 14 F 3 & B9 Ator VLWL R [ 0K £ B A-
tor Xt A A & AL 48 LB 1R L £ R o
1.4 OAL4RRERERANE

ZHRXE[4], CHLARABTAHAE TR,
B A NBE TR, U E KA NIH Image J 9]
EAoMEBRER, GHAEHABILE 2~ 3K

20 e, M E 100 /40 fE B9 R E AR, B ME .
1.5 DA RAR R BRI N E

PlEB 23 et 5E M, A 10% 4+ ik
HRBEOCH A E 5% 1000, #M4F 12 34K, 1.5
mL/ . LTRAERG, £ Ang @2 5, F 0
A 37 kBq AR & A 8. 48 h 5 H 4 B PBS vk
ik, A 10% =4 B8 1 mL, 4 CH E 60 min DA,
HEE. WETIREY, 95% L8 k% = #, m\O0. 15
mol/LL NaOH 20 M. # & 5 B 2| B FE 47 25 R K L
METUERE, BN SRR F, I N ARR 3 ml, A LS
6500 A A FIH H N HTHBNEWIE. £ RU
& 7 4F 1T 4 E ( counts per minute, CPM) & 7=, BN\ &
KRBT QAL R B A REE,
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LA TRIzol 1A 7| — 25 %2 B 20 fE & RNA. 4 DU-
640 ZBR AT LA M 4k RO B G, TR R %
K F A 4% K BL(RT-PCR) R 7l & it BH F 815, 2 7|
& E Tk )3 8 54 & Bk (atrial natriuret-
ic peptide, ANP) i 4 /& JK (brain natriuretic peptide,
BNP) .PPARB/ § 2§ % B& GAPDH( 5|4y m AL % &
BEAE W T2\ 8 A R). ANP.BNP F1 GAPDH #y
PCR 3§ # & 4: 95 CTE M 5 min, & /5 95°C 45 s
T48°C 1 min_ 72°C 1 min, 28 )X 1B 31 J5 72 CH % f#
8 min. PPARB/ 8 #y PCR ¥ #8 5 # #: 95 CT & & 5
min, /5 95°C45s 57°C 1 min_ 72°C 1 min, 33 %
B3R G 72 CH Z 4 8 min. B RT-PCR #7317 2%
FREME B ARk (2R T4 0. 5 mg/ L), £ 4N EE AR
REREATATEM, UFNEEEHNN SR
K HE % mRNA 484 &k &

x 1. almsIHF

B[R A FR 5-3 51T 51 PR
ANP 5" -GGCTCCTTCTCCATCACCAA-3 458 bp
5’ -TGITATCITCGGTACCG-3’
BNP 5 -TTTTCCITAATCTGTCGCCG-3’ 387 bp
5" -AGAGCTGGGGAAAGAAGAGC-3
PPARB/ & 5"~ AGCACATCTACAATGCCTACCT-3’ 258 bp

5’ - TCITGGCGAACTCGGTGA-3

1.7 GitZEaE

AEBHENTREL 3 KM TFHME, Uy £
K. FSPSS 4t #fF, LA One-way ANOVA 2447 %-
Az EMER ALK EA t ©#K. P<0.05
BN ZERARERE .
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5 IE® UL MAE b, Ang G55 (1.0 L40 B 2R T
PR 25 18 05 Ator FEZSHRFEDN 10 Bmol/ L i 1] B S 3
R, TR N I DMSO X Ang O 5 AR
KOWA M AR TC B E 52 ( P> 0. 05) « Ator X IE
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Table 2. Effect of Ator on cardiomyocyte size in vitro

a4 A 41 i %% FET AR A% 5
IEHA 100 1. 00 £0. 49
Ator 41 100 1.02 £0.51°
Ang 100 1. 58 £0. 53¢
Ang @+ DMSO 100 1. 50 *0. 52°
Ang @# Ator 100 1. 16 £0. 50¢

Rl L AR AR T (Ator) IR 9 10 Bmol/Lo a 24 P> 0.05, ¢ § P< 0.01,
SIEHAE; d A P> 0.05,f  P< 0.01, 5 Ang @HLELE .

R 3. R AR IT HIHIBE K BN 40 AR AR = |ER RV B N B
FREX mRNA FRiA

Table 3. Atorvastatin inhibited 3H leucine incorporation into
hypertrophic cardiomyocytes and reduced the expression of
ANP and BNP in mRNA level

» IR E BB AN ANP mRNA BNP mRNA
(CPM) (OD H1H) (OD L)
EEA 352139 0.69%0.08  0.15%0.06
Ator 4 359 +36° 0.67%0.05°  0.16%0. 08"
Ang @ 838 £35¢ 1.84%0.05°  1.10%0. 12°
Ang &+ DMSO 853 t40¢ 1.86%0.04¢  1.12%0.13¢
Ang @+ Ator( 10) 362 135" 0.70%0.03"  0.16%0. 04
Ang @&+ Ator( 1) 600 £36 1.15%0.06°  0.31 0. 04
Ang @+ Ator(0. 1) 732431 1.59%0.03"  0.82%0.08°

Ator(0. 1) <Ator( 1) FI Ator( 10) A BT FEARAR YT B3 BE 43 B A2 0. 1.1 AU
10 Pmol/L. a ¥ P> 0.05, ¢ N P< 0.01, 5IEHEHALLE;d N P> 0.
05,e ¥ P< 0.05,f 4 P< 0.01, 5 Ang GYH EL%E

2.2 PUFERARITHIEIAE KO R4 AR AR = | ER A
BARHAREK mRNA BRI

55 IE 5O LA B A8 b, AR KO LA B Az 2 &
RN\ E RN, Ator IR ERBA, HE
— SE ISR, (X IE 5 O L4 B TE R (P >
0.05) » DMSO X AE K ) 0o L2 P A b =2 BB 5 N
T (P> 0.05) . 5IE% L4 AE bk, BB KO

JULEH i f 457 A0E 12 3 [ ANP A1 BNP mRNA %3 B &
N, Ator F ] H ik . DMSO i 4 78 20 i .0 L 4
M mRNA TR (P> 0.05) . ATHISE RiE %R
BH, Ator X IE %0 ULAH AL 1) _E I8 mRNA Rk H T
i ( 2% 3, Table 3)
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1. PR A>T B KR A AR K LA 4 il S AL (R 1SR 40
BORRIZ R B/ SHImRNA A B9 mRNA AIX[ 3L, 76 A
1 HIER 4L, 2 9 Ang @+ Ator 10Hmol/L 41, 3 25 Ang @+ Ator 1
Umol/L 28, 4 Jy Ang @+ Ator 0. 1 Bmol/L 28, 5 4 Ang @+ DMSO 42, 6
A Ang . ¢ A P< 0.01, 5IEH 4% e N P< 0.05,f 4 P< 0.
01, 5 Ang GHHLEL. B BIA ALK B, dr i = LR A Bl.

Figure 1. Atorvastatin upregulated the expression of PPAR B/ §
mRNA in hypertrophic cardiomyocytes
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UL 4H B AR K s PPARBY 6 ) mRNA ik B &
TFE(P< 0.01) o XFOr ALY AR AR 7R 87 FH AN [ vk
JE () Ator, &5 408 1( Figure 1) Fif 7%, PPARB/ 6§ mRNA
Ik B R IG I IF SR AR . TR N EE R DM-
SO MIZEHAER (P> 0.05) -
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B Ang CORE ST 1 S 70 {000 JUL 40 o B R ABE 2R

DR ER KA R RS, W &2 P55 R
T6 I I8, LT 400 shl) B0 A% (1) PN AE AL A1) AR GE T A 2D
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ACTEAR AN, K50 43 3 3k 78] 78] 1 0 L R 0 il 3R B
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Aeg. O AE G FE R, Se] o — FlodE B
JSL, % /b Fig 5 BR S84k (fatty acid oxidation, FAO) ¥ %
R FHFE R E R IR A A R E. RS
PR E AR AR S B SR sk b o ST, B T A IS
Wi R AR, e B AU 240, T B % F B0 UK
PEE YR, AR SR T IR G LA
YN A I E P AR B 07K T B A2 Ak 500 UL ER AR
B 1) 8 AR B I R R S R A E . BRFA
T8 28 R A4 IR B R S AL B ) R = 5] AT B2 LB JE B0
LIRS, 8 ShAs AL v i i 7 R AR 18 25 L 51 B il
FEJEL- 100 35 B e 47 ) P A A F o A R 2
E—EHIER

Tk S Ak AR 1 B ) S Y 2 A4 ( PPAR) 2+ R 4E
SR IAHIAL AR, AR a. v A1 B/ 6 =Fh LAY, R 5%
AP SR UIAR L F )R 5. PPAR I =M E
Adh, PPARa USRI AT A6 B A B & 1 SO0
REJE[ 11]; PPARY FCARTE A Py 45256 H, mg il .0 L
AE L2 PPARBY 6 B g i 4L 434 KRB W™ T
PPARa 1 PPARY, {E % 3 AE P 3y 58 A1 B2 & SR A0
Fob o il M 70 R B, PPARBY 8 780 WL 40 i 79 1
BOMAMBEAKEENREY . Bt Ak
PPARBY 8 3% 77 B H0 1] 4k 40 855 77238 A= BR 0o UL 4T A 1
BRI 358 PPARBY & 76 L LR JE ) A % J h e
F—ErIER

AHFFREE R K I, 7E Ang ON T KR SO HLAE
KAER 0 LZH i PPARSY 6 () mRNA Rk B & T
B, 12704k 5 0 JULAH B AE K B R 2 JE 4 1) ) F 7 7
(R SR SPAT ; BT AR At yT ) B B 508 Ak A1 85 5% 10
JULAH A A K 19 S 7, it L 3 A 3 4 A K 0 L 400
PPARB/ 8 ik 1T [%, ¥ 77 DMSO WG Ak .
R G A% Atk 7T 400 1) 2 JUL 200 P A K, 5 = 18 FE R o UL
YT P9 ) PPARBY 8 3Rk, {H L A i o] Fh ik 45 i 38
PPARBY 8 ik K Bl FEAR A VT & 5 380iE PPARSY/ § it
— 3D RSO JULAE B AE K 1 5 VR AN AL

M2, PPARE & XL LR AR B A EA

BrTFE AR At VT 243 PPARBY 6 IR IA, ] Ang O T
AR5 TR LB AL ILIE R . H A R ISR
8o AW NRE— DR UL E R 2 K L)
AR 7T SR Z5 0 O 25 BRAE RISR 0 1 T i3 A2
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