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Transient receptor potential cation channel subfamily C member
6 participates in functional regulation of vascular smooth muscle

cells

Ljubica Matic, MSc, PhD, Stockholm, Sweden

Endovascular interventions trigger a healing response in
the intima (intimal hyperplasia, restenosis, and in stent
stenosis after angioplasty), which is characterized by a
burst of smooth muscle cell (SMC) activity. SMCs have
traditionally been recognized as the main structural cell
responsible for preserving vessel integrity and stability,
whereas their reparative function is based on the pheno-
typic plasticity and capacity to dedifferentiate into migro-
proliferative synthetic cells that invade the intima and
secrete extracellular matrix. Studies into the molecular
mechanisms of SMC activation upon arterial injury are
therefore vital, because they may lead to novel therapies
to modulate and control the vascular healing response.

With this aim, Hart Smith et al' have focused on inves-
tigating the function of transient receptor potential
cation channel subfamily C member 6 (TRPC6) moti-
vated by a body of literature showing that calcium chan-
nels are essential regulators of key SMC properties.”
Previous studies from this group have shown improved
endothelial healing upon arterial injury in TRPC6™/~
compared with wild-type mice, and this effect was spe-
cific to the high-fat diet condition because TRPC6 is
potently activated by lipid oxidation products® Here,
the authors further this data showing that the depletion
of TRPC6 also promotes SMC response and intimal hy-
perplasia formation. The expression of contractile SMC
markers after vascular challenge by carotid wire injury
in vivo was decreased in TRPC6/~ mice and associated
with SMC phenotypic switch, which was also confirmed
in isolated primary SMC cultures. Although this data
should be contrasted against the fact that after 4 weeks
of injury there was surprisingly little healing response
triggered in the intima of wild-type animals* it is impor-
tant that the study by Smith et al' has used an in vivo
model for assessment of SMC response. In contrast,
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Numaga-Tomita et al® recently used pharmacologic inhi-
bition of TRPC6 in vitro and showed that this approach
facilitated contractile differentiation of SMCs through
plasma membrane hyperpolarization. These results
may be reconciled by the fact that more complex sys-
temic mechanisms could be activated in vivo to
compensate for the loss of TRPC6, but clearly some of
the main questions around the role of TRPC6 in SMC
phenotypic modulation under different conditions
remain unresolved. Nevertheless, it seems clear that
TRPC6 contributes to the regulation of SMC phenotype
and the article by Smith et al' paves the way for more
detailed investigations in this direction.

Interestingly, defects from gain-of-function TRPC6 mu-
tations, reflected as enhanced TRPCG6 expression and pro-
tein activity, have also been shown to contribute to both
cardiac and renal disease, where angiotensin I, reactive
oxygen species and other factors can stimulate drastic in-
creases in calcium influx through this channel causing,
that is, fibrosis and podocyte hypertrophy.® Furthermore,
the process of intimal hyperplasia shares features with
fibrous cap formation in atheroma, where SMCs have
recently been shown to act as the predominant cell frac-
tion.”® Taken together, this particular calcium ion channel
may present an attractive avenue for exploration into the
therapeutic modulation not only of vascular SMC activity,
but also in other diseases that may share common mech-
anisms on cellular and molecular level.

The opinions or views expressed in this commentary are
those of the authors and do not necessarily reflect the
opinions or recommendations of the Journal of Vascular
Surgery: Vascular Science or the Society for Vascular
Surgery.
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