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Summary. We investigated the protein and mRNA
expression of calcitonin gene-related peptide (CGRP) in
endothelial cells of the rat thoracic aorta and femoral
artery. Light microscopic immunocytochemistry
revealed that immunoreactivity for CGRP was
preferentially located in the endothelium of both vessels.
Immunoelectron microscopy showed that CGRPimmunoreactive gold particles were preferentially
localized on cisterns of the rough endoplasmic reticulum
and on the Weibel-Palade (WP) bodies in the endothelial
cells. Prepro CGRP mRNA signals were also detected
on the endothelium. Our results are the first to
demonstrate that endothelial cells of both elastic and
large muscular arteries synthesize CGRP and store it, in
part, in WP bodies, implying that CGRP may act as an
endothelium-derived relaxing factor in these vessels.
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Introduction

Calcitonin gene-related peptide (CGRP) is a 37amino-acid peptide encoded by tissue-specific
alternative messenger RNA (mRNA) processing of the
calcitonin gene (Amara et al., 1982). Initially isolated
from the thyroid, CGRP was subsequently found to be
ubiquitously distributed throughout the body and
particularly abundant in the central nervous system and
nerve fibers associated with blood vessels (Rosenfeld et
al., 1983; Mulderry et al., 1985). Recently, Kawasaki et
al. (1988) identified a vasodilatory action of CGRP as
either neurotransmitter or neuromodulator, independent
of noncholinergic nonadrenergic vasomotor nerve
endings. By immunocytochemical analyses on
endothelial cells of the human umbilical vein and artery,
both in situ and in culture, Cai et al. (1993a,b)

demonstrated that immunoreactivity for CGRP was
localized in regions of the rough endoplasmic reticulum
(rER). Ozaka et al. (1997) showed that immunoreactivity
for CGRP was observed in cisterns of the rER in
endothelial cells of the rat carotid body artery and its
branches. These data imply that such endothelial cells
can synthesize CGRP. However, to our knowledge,
mRNA expression of this peptide in endothelial cells of
mammalian vessels has not been studied previously.
Following the proposal of endothelium-dependent
vasodilation by Furchgott and Zawadzki (1980) and
vasoconstriction by De May and Vanhoutte (1983),
extensive pharmacological and biochemical analyses
revealed vasomotor functions of endothelium-derived
relaxing factors (EDRF) such as nitric oxide (NO) and
prostacyclin (Rubanyi, 1991). In addition, endotheliumderived constricting factors (EDCF) such as endothelin
(ET)-1, angiotensin-I1 and thromboxane-A2 have been
identified in a variety of vessels (Drexler and Hornig,
1999; Ruschitzka et al., 1999).
Endothelial cells possess Weibel-Palade (WP)
bodies, Golgi apparatus-derived specific granules, in
which ET-1 (Sakamoto et al., 1993; Doi et al., 1996;
Nomiyama et al., 1998; Kayashima et al., 1999) and NO
synthase (Fukuda et al., 1995) are stored. Furthermore,
Ozaka et al. (1997) demonstrated by the double
irnmunolabeling that both ET-1 and CGRP coexist in the
same WP bodies of the rat carotid body artery and its
branches, implying that these peptides may be involved
in regulating local blood flow through the carotid body.
Although the significance of ET-l as an EDCF is widely
accepted (Yanagisawa et al., 1988), more detailed studies
combined with in situ hybridization are necessary to
elucidate whether WP bodies are involved in storage of
CGRP in a wide range of vessels. The present study was
designed to investigate expressions of CGRP protein and
mRNA in rat thoracic aorta and femoral artery, in which
endothelial cells possess many WP bodies.
Materials and methods
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Animals

Male adult Wistar rats weighing 280520 g were used

