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Figure 1 Ca2 channel structure and nomenclature.”
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Figure 2 Effects of various Ca2 channel blockers on in vivo renal microvessels and renal hemodynamics.3> A

A: Direct in vivo visualization of renal microcirculation with the use of intravital pencil-type charge-coupled device video-

microscopy.

B: CCBs with preferential blockade of L-type Ca2 channels cause predominant afferent arteriolar action (nifedipine),
whereas CCBs with blocking activity on L-/T-type Ca2 channels dilate both afferent and efferent arterioles (efonidipine
and mibefradil). Cilnidipine with L-/N-type Ca2 channel-blocking action dilates both microvessels, although the response

is greater in the afferent arteriole.

#P=0.05 vs baseline, *P<0.05 vs baseline, **P<0.01 vs baseline, § P<0.05 vs nifedipine, T P<0.05 vs afferent arterioles.
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Figure 3 Effects of efonidipine and R(-)-efonidipine on mor-
phological changes in subtotally nephrectomized rats.*
Interstitial fibrosis and tubular casts in kidneys from SHR-Nx.
NXx; 5/6 nephrectomy
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Figure4 o1G expression in the renal cortex of subtotally ne-
phrectomized rats.®’

A: Immunohistochemistry for 0.1 G expression in kidneys from
SHR-Nx.

B: Immunoblot for a1G protein in kidneys from SHR-Nx.

Nx; 5/6 nephrectomy
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It was recently reported that voltage-dependent calcium channel subtypes, namely L-, T-, N-, and R/Q-types, are ex-
pressed in renal arterioles and renal tubules, and inhibiting these channels exerts various effects on renal microcirculation.
For example, selective blockade of L-type calcium channels with nifedipine preferentially dilates afferent arterioles and
possibly induces glomerular hypertension. On the other hand, recently developed calcium channel blockers (CCBs) such
as mibefradil and efonidipine block both T-type and L-type calcium channels, and consequently dilate afferent and effer-
ent arterioles, leading to lowering of intraglomerular pressure. Interestingly, aldosterone has recently been recognized as a
factor exacerbating renal diseases, and its secretion from the adrenal gland is mediated by T-type calcium channels. Fur-
thermore, T-type CCBs were shown to ameliorate renal dysfunction by suppressing inflammatory processes and renin se-
cretion. Based on the histological basis that N-type calcium channels are present in peripheral nerve terminals innervating
both afferent and efferent arterioles, it was also suggested that N-type CCBs such as cilnidipine suppress renal arteriolar
constriction induced by enhanced sympathetic nerve activity, thereby lowering intraglomerular pressure. Taken together,
various calcium channel subtypes are present in the kidney and blockade of selective channels with distinct CCBs exerts
diverse effects on renal microcirculation. Inhibition of T-type and N-type calcium channels with CCBs is anticipated to ex-
ert pleiotropic actions that would retard progression of chronic kidney disease through modulation of renal hemodynamic
and non-hemodynamic processes.

(J Jpn Coll Angiol, 2011, 51: 133-138)
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