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In skeletal muscle CIC-1 chloride channel is responsible for a large resting chloride
conductance (gCl) and plays an important role in membrane repolarisation following muscle
contraction. Indeed, a reduction of gCl can be observed during myotonia, a disease
characterised by muscle hyperexcitability or during pathological states due to the
administration of certain drugs. A calcium-dependent Protein Kinase C (PKC) is responsible
for the regulation of CIC-1 as well as of resting gCl, since the activation of this protein closes
the channel and decreases gCI (1). An abnormal reduction of membrane gCl together with
increased excitability has been found in rats chronically treated with lipophilic statins, such as
simvastatin, fluvastatin and atorvastatin as well as with fenofibrate (2). At the aim to elucidate
the mechanism that mediates the statin or fibrate-induced skeletal muscle damage we
investigate on the causes responsible for the reduction of gCl by using several experimental
approaches such as 2-intracellular microelectrodes technique, patch clamp, RT-PCR. The in
vitro application of the PKC inhibitor, chelerythrine, on muscle dissected from rats treated
with fluvastatin at 5 mg/kg/day and 20 mg/kg/day, partially restored gCl toward the control
value (11% and 14% increase, respectively), suggesting the involvement of this enzyme in
statin action. Chelerythrine almost completely restored the reduction of gCl induced by 10
mg/kg/day atorvastatin chronic treatment. In contrast the reduction of gCl found in 60
mg/kg/day fenofibrate treated rats was not antagonised by chelerythrine. Accordingly to these
results, preliminary data showed that the reduction of gClI paralleled a not significant decrease
in CIC-1 mRNA expression in both fluvastatin and fenofibrate treated rats. Fenofibric acid but
not fluvastatin, applied in vitro, reduced chloride current recorded from human CIC-1 channel
heterologously expressed in Xenopus oocytes. We demonstrate that statins are able to
modulate PKC mediated regulatory pathway finally affecting gCl, while fenofibrate is
responsible for a direct inhibition of the CIC-1 channel. On the basis of these conclusions
pharmacological interventions may be planned to prevent skeletal muscle side effects that may
arise during hypolipidemic drug therapy (Supported by FIRB-RBAUO15E9T).

1.De Luca A., Tricarico D., Pierno S. and Conte Camerino D (1994) Pflugers Arch. 427:80-85.
2.Pierno S., Didonna M.P., Cippone V., De Luca A., Pisoni M., Frigeri A., Nicchia G.P., Svelto M.,
Chiesa G., Sirtori C., Scanziani E., Rizzo C., De Vito D. and Conte Camerino D (2006) Br J

Pharmacol. 149: 909-919.

Sito Web della SIF — Societa Italiana di Farmacologia: http://farmacologiasif.unito.it




