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Molecular mechanism of the reversion back towards fetal energy metabolism occurring
with the development of cardiac hypertrophy and the role of Carvedilol

HU Qin, LI Tong-guis GENG Zhao-hua, JIN Feng (Department of Cardiology, Xingiao Hospital, Third Military Medical University,
Chongqing 400037, China)

Abstract: Objective To study the meversion of the metabolic gene expression pattern of hypertrophic cardiac
and role of Carvedilol and to explore the molecular regulatory mechanism of Carvedilol on attenuating the reversion
back towards fetal energy metabolism occurring with the development of cardiac hypertophy. Methods A model of
hypertrophy induced by coarctation of abdominal aorta(CAA ) in male Wistar rats was employed and changes of pa-
rameters such as hemodynamics, ventricular emodeling parameters, free fatty acid in blood serum and cardiac my-
ogyte and expressions of muscle camitine palmitoyliransferase-1 (M-CPT-1 ) and medium chain acyl-CoA dehydro-
genase (MCAD) mRNA were investigated in the experimental animals in operation group (CAA), sham operation
group (SH) and Carvedilol intervention group (CAR) at 16 weeks after operation. Results Significant hypertrophy
was found in the left ventricle in CAA group (3.4111.30 vs 2.461.31, P<<0.05). Accumulated fatty acid and
downrregulated level of M-CPT-1 and MCAD mRNA were also found during hypertrophic growth (P<Z 0. 05).
Carvedilol could attenuate these changes after 12-week therapy (P< 0.05). Conclusion Pressure overload can
downrregulate the expression of rate-limiting enzyme and key enzym
switch of energy substrate. Antihypertensive therapy with carvedilol a vasodilating alpha-and beta-adrenoreceptor an-
tagonist, can attenuate this reversion of the metabolic gene expression pattern towards fetal levels though the up-regu-
lation of M-CPT-1 and MCAD mRNA expressions. This may be one of the mechanisms of cardiac protection of
Carvedilol.
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Tab 1 Oligonucleotide sequences of primers for RT- PCR

Species Upper primer
MCPTTGD bp) 5 TATGIGAGGATGCIGCITCC 3 5"-CTCGGAGAGCTAAGCTTGIC 3
MCAD(458 Ip)  5'-AGCCTTCACCGGATTCATCG3' 5'-TAGCGAGCIGGTIGGC AATA /TG 3’
B-adin(764 Ip)  5-TTGTAACCAACTGGGACGATATGG3'  5'-GATCTTGATCITCATGGIGCTAGG3'
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Tab 2 Changes of hemodyanmics and ventricular remodeling

parameters in rats (x = s)

Graup HR MAP LVEDP

(r—=8)  (beaty’ min) (mmHg) (mg/ g)
SH 54D 1R.0FM2"  4240.8%  2.46+131°  0.6870.07
M 9+15L 191240.85  14.0+1.48  3.4+1.DL 0.6620.05
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Fig 1 Comparison of the contents of free fatty acid(FFA) in blood
serum and cardiac muscle in rats in the three groups
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Fig2 Comparison of mRNA expressions of M- CPT-1 and MCAD by
RT-PCR in rats in the three groups
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