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Activated AMPK attenuates cardiac hypertrophy in rats through increas-

ing myocardial fatty acid oxidation
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[ABSTRACT] AIM: To investigate the antihypertrophic function of adenosine monophosphate — activated protein ki-
nase ( AMPK) and its effects on myocardial fatty acid oxidation. METHODS : The model of cardiac hypertrophy was produced
by banding abdominal aorta (transaortic constriction, TAC) in male Sprague — Dawley rats. 5 — aminoimidazole —4 — carbox-
amide ribonucleoside( AICAR) , a pharmacological activator of AMPK, was injected subcutaneously (0.5 mg - kg™ -d™")
24 hours after operation and continued till 7 weeks after operation. Echocardiographic and ventricular remodeling parame-
ters, free fatty acid concentration in blood serum and myocardium, and expression of peroxisome proliferator — activated re-
ceptor(PPARa) and carnitine palmityl transferase( CPT —I) mRNA were investigated after treatment of AICAR or vehicle
for 7 weeks. RESULTS: Compared with control group, treatment of rats subjected to TAC with AICAR significantly in-
creased the mRNA expression of PPAR« and CPT -1 and subsequently decreased free fatty acid concentration in blood and
myocardium, improved echocardiographic characteristics, and reduced the increases in the heart weight/body weight ratio
and myocyte diameter. CONCLUSION:; Pharmacological activation of AMPK may attenuate cardiac hypertrophy through
increasing myocardial fatty acid oxidation.

[KEY WORDS] Adenosine monophosphate — activated protein kinase; Cardiac hypertrophy; Fatty acid oxidation;
Mitochondria

o JUUAE T 0 JUL X 22 o R SRS LR S 7, DA WA, 76,0 LR i % s 1 A P AR T AR
VR EREIE ), R DI RE . (BRI NUIRE S SR AR O LA S BR R AL B B k35 i 2R B 1
SECLB OEREFE DEEERE, R EY BUET . AMPK B—M 4/ BERE D, 355
DUBERAI AL, B R AL RE ) TREMIAZ R A0 28 RO B 72 op 40 M R B AR O A o 8

[ HEE] 2005 —09 -22 [f&EIHHE] 2005 -12 -01
* [BEWB ] R4 BRREEE T H ) (No. 31748)
AERAEZE E - mail; ygdong@ medmail. com. cn



WHFER Y], AMPK 175 14 76 5 84 R /9 2K RO L4
fah B B IR RSB AMPK BOBOE I S - R
-4 - FEERE KB R (5 - aminoimidazole —
4 — carboxamide ribonucleoside, AICAR) ®]#Ji{H].0> AL
MAANREERE N, AT ZEEE EIRRES
L IR R R A BAG 55 AMPK X AEJE.C AL
PRI RR AL W 2 LA B 2 A 7E AR N ko LR JE,
E Al A WARGE . AWFFE % R AT IR 32 3h bk 4
ZAAR(TAC) F1EE J) g in, & 5o UL JE i AR
AU, H %R AICAR J&97 J5 0 e 3R . D g A B L
BT R EALHH S B P 22 4k, #R3T AMPK 27558
it 5RO LR B AR AL A A2 AT 30 O ULAE JEE o

7 B M F &

1 TEHEROCINBERENSH

e SD KRR 40 H, 4 200 -230 g, (HEF R
PHFpe s s bR EE FEPLA o 4 4, B4 10 H,
3590 WUAEJE + AICAR 44 (banded/AICAR, B/A) |
DULAE E X B8 2H ( banded/control, B/C) R FAR +
AICAR # (sham/AICAR, S/A) fRF-ARXTHBAH (sham/
control, S/C), K% 10% /K& & EE (0.3 mL/kg) f§
RIS 1T #2128 T IEH 1 O, F XU & 3h Bk 4 23
DI E sk 5 ER R 0.6 mm MR 24537
—E, REmMmB WL, 5600, REHFKT F. L
WUAEJE + AICAR A0 JUIEJEXS B #2 Bk kT
R BFA + AICAR HABF A BA R0 B+
KA T4
2 WBRHGFE

AICAR % B Calbiochem A &), O JLABJE + AIC-
AR HAMBEF AR + AICAR i A ARJG 24 h BE T
5 AICAR(0.5 mg - kg™ - d D) EERFE 7 A, L
JULRE JEE Xt 2 AR B T AR X R 4 7E )R B B ) B2 F 1
HEREMEKEERG T H.
3 BELOIEFERN

ARET A, A KR 12 - HMz ik op 258
AL ( Philips, SONOS 5500 ) 47 i 75 .0 B 2 A 1,
MR BCE K S, B A E K AEMYIE, &
THEEREG R M BRI TR, B R
Po: (1) ZEZEREFFIRBIERE (PWT) ;(2) AZESF
ik MEAR AN (LVDD, LVSD) ; (3) ZZE 54
HR(FS% ),
4 EHE

WEFESHIRTFRIAE , AbFE JG BUO HEFR ., T30
JEE 5K HE (HW/BW) . fEFE.OR 50 KSR
BT OIBNCRE, LR B 10% FEE[E € , 1T 0%

- 1259 -

B ORI B R AR, #1740 FEWFE
3. FHEE 1 mL [f¥E 0 100 mg 37 & .0 LA L,
AT BS AR T BR MK B T2
5 ZFAREPIEZEELN phos - AMPK K AMPK %
1B IR

B ONALMEBRSKEWHK 1 mL, 375
DUVASZ, FE A B DNA, -20 C RAFHSR
20 min,12 000 x g,4 C E.0>20 min, FERBEESR
— EP &1, #4100 °C,6 min, Lowry %l & H JiX
S, FRES0 pg B FHREL, 12% SDS - PAGE
KB EREB R4, FIRHE 3 h, mA
1:1 000 #EH 1 HL(4aHi AMPK B; 3T phos - AMPK
ZriEDTE, 1T Santa Cruz A F]) 4438 ,4 C &,
HAEYEEMA 1:2 000 # B T 5t (HAR B iC
BT R 1gG iR, 1 T Santa Cruz 2AH]) , Eif T 44
321 h, b2 & RIS R N, X 6 ok,
J& BB, BJa X g R T WO E AR 4T, LAY
TPt BRI R BE HL{E A SR phos — AMPK J; AMPK &
H A X 23R8 1H
6 MiEFO LSRR S S

$ Nixon 251 j77 86 , MR O BE 48 1M 3% A0
WVAI 3% 3t B B W R P & & (B3 :mmol/LL)
7 fREZERN

1 R E O IR SR A Y R, &K
1B - P aEEBME T K 40 FHR, Gk
FBEHLEL 10 SHLEF, AL EF % 10 40, A Tm-
age — Pro Plus FR {490 & 4> 41 ffd i) T AR, BOF- 3018
JEIHE A RE R M B2, B O L4 M- 3
H7ZE,
8 RT -PCR #ill::fll PPARq #1 CPT - I mRNA

KR ERIK - 28 - &5 —23%, # Trizol
B E VLA B LA LS RNA, FEEAS LB R b
BERE R UK I %5 E RNA [ 588, SRAMbEH &
RNA EMEEE . #% MMLV —257& RT - PCR 5|
&( LA TAY TEREARRS ARAR) IZEEHT
B4 A RT - PCR J= i T 75 AR5 : 514 .RNA #%
it Taq B TG WZE K BELAEFH 50 wL, PPARa
M2&ft 94 C A5PE30 s, 52 °C Bk 30 s, 72 C #E
81 1 min, #4740 PMEF,72 C FEM 10 min; CPT -
I i 4ft:94 C 254430 s, 54 C 3Bk 30s, 72 C
M 1 min, FEFT 42 NEF,72 C ZEfH 10 min;
GAPDH )% &/4 5] PPARa, B|¥H LG4 T A
TREARS B BRAF G, PPARa (509 bp) : Liif
2#).5 - AAGCCATCTTCACGATGCTG - 3, Fii#5]



- 1260 -

#].5 - TCAGAGGTCCCTGAACAGTG - 3°; CPT - I
(690 bp) : F W5 #):5 - TATGTGAGGATGCTGCT-
TCC - 3, Fi#§5|#:5 - CTCGGAGAGCTAAGCTT-
GTC - 3°; GAPDH (231 bp): F %81 4):5 - ACG-
GCAAATTCAACGGCACAGTCA - 3°, Fi¢814).5 -
TGGGGGCATCGGCAGAAGG -3°, IMiZ5HR)G , £ B
PCR =) 4 wL 17 1. 2% e PR B P Ik , S BEHK
B RS AHTAETE 118 PPARa.CPT — [ mRNA 5
GAPDH mRNA HJJK B Hoff .
9 LZitFEaE

K HBAEI A SPSS 10. 0 Gtk 44347, LAE
+iREZE (x £5) T, HIE LB AR R E F EZ00
g K5

# =R

1 OALREE XK AICAR j&§7 3 AMPK Rik K&
BRI RN

JE EBh Pk 4a 78 1 Rt f 7 AR, R ERG L
AMPK % phos - AMPK F3iA/KF-B 8 & TBRF AR 4.
AICAR %F AMPK J% phos — AMPK 75 |4 1k 2L Rl 7K
SELH B, 50 UIRE T B8 AR L5, I8 E3h
Jik4a 78 3% B i AICAR & 97 /9.0 ILAEJE + AICAR 4
LU AMPK KRBT B 2 %, i phos - AMPK (¥

Ophos-AMPK  m AMPK

2.0F

iaddd

Changes of phos — AMPK and AMPK level after TAC in
rat hearts and effects of AICAR. S/C: sham/control
group (n=10); S/A;: sham/AICAR group (n =10);
B/C: banded/control group (n=9) ;B/A: banded/AIC-
AR group (n =9). *P <0.05 vs sham/control
group; 2P <0.05 vs banded/control group.
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Tab 1 Cardiac pathological and echocardiographic parameters of each group (x +s)
Group n HW/BW (mg/g) Myocyte diameter(um) LVDD(mm) LVSD(mm) PWT(mm) FS(% )
S/C 10 3.02 +£0.21 9.11£1.35 6.94 +£0.33 3.52+0.44 1.55 £0.27 54.2 £3.8
S/A 10 2.80+0.11 9.59 +0.89 6.47 £0.72 4.17 £0.48 1.62 +0.15 48.5+ 2.6
B/C 9 4.16 £0.45" 11.61 +1.34° 7.91+£0.56" 4.39£0.41" 1.89 £0.09 41.4£3.6"
B/A 9 2.99 £0.23° 10.07 £1.07° 6.88+0.51°  3.83+0.42 1.69£0.14%  52.3+2.4°

S/C; sham/control group (n=10); S/A; sham/AICAR group (n =10); B/C: banded/control group (n=9); B/A: banded/

AICAR group (n=9).
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Changes of free fatty acid concentration in blood serum
and myocardium after TAC in rats and effects of AICAR.
S/C; sham/control group (n=10) ; S/A: sham/AICAR
group (n=10); B/C: banded/control group (n=9);
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Changes of PPARa mRNA level in rat hearts after TAC
and effects of AICAR. S/C: sham/control group (n =
10) ; S/A: sham/AICAR group (n =10); B/C: ban-
ded/control group (n=9); B/A: banded/AICAR group
(n=9). Z+s. *P <0.05 vs sham/control group; “P <
0. 05 »s banded/control group.
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Fig4 Changes of CPT — I mRNA level in rat hearts after TAC
and effects of AICAR. S/C; sham/control group (n =
10) ; S/A: sham/AICAR group (n =10); B/C; ban-
ded/control group (n=9); B/A. banded/AICAR group
(n=9).%+s. *P<0.05 »s sham/control group; “P <
0. 05 vs banded/control group.
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