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Summary. Specimens of testis, excurrent duct including
the accessory genital glands and urethra throughout its
extension were investigated in adult bovines, in order to
imm~~nohistochemically
localize both the peptidergic
innervation and the epithelial cell types belonging to [he
diffuse endocrine system (DES). Immunoreactivities to
GRP, met- and leu-enkephalins, CGRP, NPY, substance
P, VIP, somatostatin, l3-endorphin and 5-HT antisera
were tested by means of a labelled streptavidin-biotin
(LSAB) method. Such regulatory substances were found
in components of the peripheral nervous system (nerve
fibers in the connective and muscular tissues, sub- and
intraepithelial nerve terminals, nerve cell bodies and
fibers in intramural ganglia), and in epithelia1 endocrine/
paracrine cells. Bovine urogenital apparatus is supplied
by many peptide-containing nerves, which contain in
many localizations GRP and enkephalins, and to a lesser
extent substance P, CGRP, NPY and VIP. A thin network
of peptidergic nerves distributes to the musculature of
the canalicular organs and accessory glands. The
prostatic complex was especially rich in peptidergic
innervation, and also contained somatostatin- and 5-HTsecreting endocrine cells. In addition, 5-HT-immunoreactive endocrine cells were found in the bulbourethral
gland and urethral epithelium. CGRP-ir nerves were
present contacting striated muscle fibers of urethra
(motor end plates). The testis was devoid of any
immunoreactivity. These data are compared with those
obtained in a companion study carried out the same
organs in two species of Equidae (Equus caballus and
Equt~sasinus). Different patterns of immunoreactivities
can be outlined in these domestic ungulates.
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Introduction

It is now well-known that chemically different
neuromediators exist both in the central and peripheral
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nervous systems in addition to the neurotransmitters.
These accessory neuromediators were first described in
the central nervous system and gastrointestinal tract
(brain-gut axis), and thereafter also found in other
apparatuses in the nerves supplying the various organs
(Burnstock et al., 1979; Polak and Bloom, 1980). They
are reputed neuromodulators, in that they may show
excitatory or inhibitory actions towards the responsiveness of the target structures to the neurotransmitters.
These neuromodulators often coexist with the classical
neurotransmitters in the same nerve fiber (Burnstock,
1976; Burnstock et al., 1979; Lundberg and Hokfelt,
1983). In addition, some of these regulatory substances
may be localized to the recepto-secretory cells belonging
to the Diffuse Endocrine System. These cells are
characterized by basally-located membrane-bound
granules containing peptides, amines or other
messengers and acidic carrier proteins including
chomogranins. Because of this secretory portion they
exert an endocrine (blood-borne) or paracrine (within a
short distance) activity. They also possess a receptive
portion, by which they can adequately recognize stimuli
at the cell surface (Fujita, 1989).
In recent years, the study of the peptidergic
innervation and the description of endocrine/paracrine
cells in the male and female urogenital apparatuses has
received much attention (Gu et al., 1983: Huang et al.,
1984; Lamano Carvalho et al., 1986; Fahrenkrug et al.,
1989; Lakomy et al., 1995; Majewski et al., 1995;
Houdeau et al., 1997). In male genital organs, several
neuropeptides were immunohistochemically demonstrated in nerves supplying both the canalicular organs
and the glandular complexes (for a review, see Arrighi
and Domeneghini, 1997). The presence of endocrine-like
cells in the male urogenital tract has been described in
the human since 1951 (Feyrter, 1951). In this species,
the prostate is especially rich in endocrinelparacrine
cells, possibly related to pathological conditions (Di
Sant'Agnese and De Mesy Jensen, 1984; Di
Sant'Agnese, 1986; Di Sant 'Agnese and Cockett, 1994;
Speights et al., 1994). In addition, endocrine-like cells
have been described in laboratory species and in some
domestic mammals too (Hanyu et al., 1987; Iwanaga et
al., 1987; Cecio and Vittoria, 1989; Vittoria et al., 1990;

