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Figure 4. Increment of dominant frequency in control and
ranolazine conditions after stretching. #p<0.01 vs. CTRL.

4. Discussion

In the present study, we have used an experimental
model involving HL-1 cells monolayer in which the
analysis of the spectral characteristics of myocardial
activation during atrial fibrillation allow us to track the
time course of the electrophysiological changes induced
by stretch. The study was carried out to analyze the
effects of ranolazine on the electrophysiological
responses induced by mechanical stretch.

In the absence of stretch, we observed a slowing effect
on activation during AF by ranolazine. Dominant
frequency was lower under drug action, effect associated
to an increase in refractoriness. In this situation, rather
than by block of late Na" current which would shorten
repolarization, the increase of refractoriness would be due
to block of repolarizing Ig,, known effect for ranolazine
(IC50 = 10 uM).

In the present work, as in previous studies on isolated
Langendorff-perfused rabbit hearts [9], we found that
stretch increased the AF dominant frequency, which can
be considered as proarrhythmic.

The stretch-induced changes on HL-1 activation were
attenuated under the action of ranolazine. Dominant
frequency increments under stretch were smaller under
ranolazine effect and we observed a reduction in the
activation rate, which can be considered as
antiarrhythmic. These results support the hypothesis that
this Ina blocker could modulate cardiomyocyte
mechanosensitivity and suggest that other protective
effects of ranolazine may be involved.

A factor that may be related to the effects of ranolazine
during HL-1 cells stretch is the action of the drug upon
the stretch-induced modulation of Na,1.5. The
mechanosensitivity of Na,l.5 consists of accelerated
kinetics, an increased peak current, and stabilization of
inactivation [1]. In fact, modulation of
mechanosensitivity of Na,1.5 has been demonstrated at
high ranolazine concentrations (50 uM), though the drug
effects depend on the magnitude of stretch and on the
ranolazine membrane concentration [1].

Finally, aside from Na,1.5 and Iy,r, ranolazine inhibits
other ionic currents as I, and Ina.ca, Which are some of
the mechanisms involved in the effects of stretch [6,9].
Nevertheless, the inhibition of these currents was weak at
atrial level for the concentration used in this work [6].

5. Conclusion

Ranolazine attenuates the electrophysiological effects
responsible for the acceleration of AF induced by
myocardial stretch in HL-1 cells.
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