-adrenergic signalling in skeletal muscle regeneration after myotoxic injury
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[B-adrenoceptor agonistB-aigonists) hee therapeutic potential for sletal muscle wasting disorders due
to their potent muscle anabolicfexts. [3-agonist administration promotes skeletal musglpehirophyvia
cAMP-mediated increases in protein accretionv@ganteset al., 2001; Ryallet al., 2002). We have shown
previously that -agonist administration can enhance functional repair of raetshk muscle after injury
(Beitzel et al., 2004). Ithas been suggested that adrenoceptor desensitisation may limit the therafieadic ef
of B-agonists in skeletal muscle (Claiegal., 2002), but little is knawn aboutp-adrenegic signalling during
muscle rgeneration. Thaim of this study was to examine aspectB-afirenegic signalling in skeletal muscle
and test the ypothesis that during generation,3-agonist administration does not cayd@drenoceptor
desensitisation. Maleats (275-300g) were deeply anaesthetised (ketamine 100 mg/kg and xylazine 10 mg/kg,
i.p.), and the etensor digitorum longus (EDL) and soleus muscles of the right hindlimb were surgiqailyee
and injected with a maximalolume of the myotoxic agentupivacaine hydrochloride, to cause complete
destruction of all muscle fibres (Beitatlal., 2004). TheEDL and soleus muscles of the contralateral hindlimb
sened as uninjured controls. Rats then reegidther the(3-agonist, fenoterol (1.4 mg/kg/dayp.), or an
equiaent volume of saline for 7 days post-injuryollowing treatment, rats were anaesthetised deeply and the
EDL and soleus muscles wereciesed for analysis. All rats were killed by cardiac excision whilst
anaesthetised3-adrenoceptor density was measured using radiadigbinding assays on isolated muscle
membranes (Beitzet al., 2004). Inregenerating EDL muscles thereasvalR2-fold increase if3-adrenoceptor
density compared to controhles. B-adrenoceptor density in regenerating EDL muscles from fenoterol treated
rats was only 57% that for saline treated rats. In regenerating soleus mpsatirenoceptor density as
restored to control \@ls. Fenoterotreatment reducef-adrenoceptor density during regeneration to 58% that
for saline treated ratsAderylate gclase (AC) activity assays were performed on fresh isolated muscle
membranes. Despitthe marked reduction i-adrenoceptor density in bothgenerating EDL and soleus
muscles with fenoterol treatment, receptor desensitisation did not, gtwe AC activity was maintained
during isoproterenol stimulatiorvarious AC simulants (NaFforskolin and Mrf*) which act at different points
in the AC dgnalling pathway were used toxamine the underlying mechanisms responsible for these
obsenations. Thdindings indicated compensation for homologous/egulation of the3-adrenoceptors by
the heterologous sensitisation at theeleof AC. Theseresults highlight the uniqup-adrenegic signalling
responses of injuredfjenerating muscles compared with uninjured muscles, so as to maximise functional
recovery.

Beitzel, F., Grgorevic, P., Ryall, J.G., Plant, D.R., Sillence, M.N. & Lynch, Gl&irnal of Applied Physiology
96, 1385-1392, 2004.

Claing, A., Laporte, S.A., Caron, M.G. & Lefwitz, R.J.Progressin Neurobiology 66, 61-79, 2002.

Navegantes, L.C.C., Resano, N.M.Z., Migliorini, R.H. & Kettelhut, |.@nerican Journal of Physiology 280,
E663-E668, 2001.

Ryall, J., Grgorevic, P, Plant, D.R., Sillence, M.N. & Lynch, G.&merican Journal of Physiology 283,
R1386-R1394, 2002.

Proceedings of the Australian Physiological Society http: //imww.aups.org.au/Proceedings/36/130P



