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Mechanism of changes of cardiac p-adrenergic signal transduction
and effects of B-adrenergic receptor blocker during heart failure

after myocardial infarction in rats
PENG Hui, SHEN Luhua
Affiliated Beijing Friendship Hospital, Capital University of Medicine , Beijing 100050, China

[Abstract] Objectives  To elucidate the molecular changes of the B-adrenoceptor {B-AR) system in a ral model of heart
failure affer myocardial infarclion, to study the rale of B-adrenergic receptor kinase-1 (BARK1) in the progression of congestive
heart failure, and to exploe the mechanisms of B-adrenergic receptor blocker carvedilol in therapy of heart failure.  Methods
Male Spraygie-Dawley rats underwent left descending coronary artery ligation to produce myocardial infarction{ M}, ot thorsevtomy
anly( sham aperation) . The MI rats were randorly divided into 3-week group, 4week group, 12-week group and carvedilol- (reated
group aller operation. Simultaneously, the sham-operated rats were randomly divided inlo 3-week group, 4-week group and 12-
week group. Four weeks after uperalion, the rats in carvedilol-trested group were given carvedilol by gastnie guvage for 8 weeks.
The alteration of left ventricular function and remodeling, noradrenaline release in circulation, myocardial 3-ARK1 levels and
activity, -AR signaling characteristics were observed. The effect of carvedilol on left ventricular function and remodeling, as well
as the possible implication of the B-ARKI during heart fuilure due to MI were investigated. Results {1} Physiological
parameters of cardiac dysfunction in M1 rats indicaled cardiac remodeling and failing heart. (2) MI rats accompanied by heart
flure showed reduced myocardial 3-AR signaling, exhibiting functional uncoupling of myocardial [ adrenergic receptors supgestive
of AR desensitization. (3} Ml rats accompanied by heart failwe presonted enhanced sympathetic nervous system activity,
tesulting in elevated BARK] expression and activity, which was consistent with cardiac remodeling and heart failure. (4) Heart
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failure due to MI can be attenuated by carvedilol via ivhibiting BARKI expression and JARKT activity.  Conclusions  Enhanced
sympathetic nervous system activity was present in heart failure subsequent to MI and was the trigger for elevated BARK1 expression
and BARKI1 activity, resulting in functional uncoupling of myocardial B adrenergic recepiors, AR desensitization, and reduced
cardiac function. This suggests that BARKI-induced B-AR desensitization plays a critical role in the development of heart failure.
BARK] appears lo be a novel target for carvedilol in the treatment of heart failure.

[Key words]  heart failure; B-adrenergic receptor kinase-1; Badrenergic receptor blocker; desensitization; myocardial
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