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    Abstract

This study was aimed at investigating the effects of chronic treatment of aged rats with growth hormone (GH, 8 weeks) or the GH-secretagogue hexarelin (4 weeks) on the biophysical modifications that voltage-gated sodium channels of skeletal muscle undergo during aging, by means of the patch-clamp technique applied to fast-twitch muscle fibers. Two phenotypes of aged-rat fibers could be discriminated on the basis of channel conductance. In the young phenotype, sodium channels present a conductance of 18 pS as in young-adult rats. In the aged phenotype, channels present a conductance of 9 pS while ensemble average currents activate and inactivate more slowly. Nevertheless, in all situations, sodium channels shared a number of biophysical properties, such as open probability, mean open time, steady-state inactivation and use-dependent inhibition. Furthermore, channel density on extrajunctional sarcolemma was higher in aged rats, a result independent of the phenotype. Chronic treatment of aged rats with either GH or hexarelin restored current kinetics but not channel conductance and density. These results confirm the specific age-related changes in sodium channel behavior and show that treatment with either GH or hexarelin has partial restorative effects. Moreover, hexarelin restored the firing capacity of fast-twitch muscle fibers, as did GH in previous studies. These findings support the possible therapeutic value of the synthetic peptide in cases of GH deficiency, as in the elderly.


Footnotes
	
Send reprint requests to: Prof. Diana Conte Camerino, Unità di Farmacologia, Dipartimento Farmaco-Biologico, Facoltà di Farmacia, Università degli Studi di Bari, via Orabona 4, campus, I-70125 Bari, Italia.
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	Abbreviations:	GH
	growth hormone
	IGF-1
	insulin-like growth factor 1
	Hex
	hexarelin
	TTX
	tetrodotoxin
	N/n
	number of rats/number of fibers
	FDB
	flexor digitorum brevis
	EDL
	extensor digitorum longus
	RP
	resting potential
	Ith
	injected-current threshold to elicit an action potential
	AP
	amplitude of the action potential
	n spikes
	maximum number of action potentials elicited by an injected current of high intensity
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