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Introduction

In the heart gap junction intercellular coupling represents
the fundament of proper electrical propagation. In cardiac
hypertrophy up-regulation of Cx43 has been observed
and was suggested as being related to sudden cardiac
death. It has been found, that expression and distribution
of Cx43, which is the main gap junction forming con-
nexin in the ventricle, is altered in many pathological con-
ditions. We therefore wanted to elucidate whether
exposure of cardiomyocytes to chronic pulsatile stretch
affects Cx43 and whether mechanotransduction pathways
interfere with adrenergic regulation of Cx43, already
shown in former experiments.

Results

Neonatal rat cardiomyocytes cultured on gelatine coated
Flex Cell cell culture plates were exposed to pulsatile
stretch (110% of resting length, 1 Hz) for 24 hours with-
out stimulation of adrenoceptors or in presence of 0,1 uM
isoproterenol (Iso) for beta-adrenoceptor stimulation or
0,1 uM phenylephrine (Phe) for alphal-adrenoceptor
stimulation. Cx43-expression was determined by Western
blotting. Exposure to pulsatile stretch led to a significant
increase in Cx43 protein expression (157 + 6%), as did
treatment with Iso (147 + 6%) or Phe (176 + 16%). Com-
bined stimulation by stretch and Iso or stretch and Phe
lead to only minor further increase in Cx43-levels
(Iso+Stretch: 166 + 16%, Phe+Stretch: 191 + 17%). To
elucidate the further signal transduction cascade we inves-
tigated phosphorylation of extracellular regulated kinase
(ERK1/2) and glycogen synthase kinase 3-beta (GSK3-
beta). Exposure to pulsatile stretch led to a significant

increase of phosphorylation of ERK1 (143 + 6%), ERK2
(159 + 5%) and GSK3-beta (138 + 7%) as did treatment
with Iso and Phe. Again a significant further increase in
these levels by addition of both stimuli could not be
observed.

Conclusion

Thus, pulsatile stretch affects cardiac gap junction expres-
sion and leads to phosphorylation of MAP kinases (= acti-
vation) and of GSK3-beta (= inactivation). There were
only small additive effects with adrenergic stimulation
indicating a possible ceiling effect in up-regulation of
Cx43 expression maybe caused by counter regulative
mechanisms.
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