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Summary. The presence of synaptophysin, a presynaptic

c a 2 + binding glycoprotein, has been analyzed in the
cochlear nucleus complex of the adult cat using an antisynaptophysin monoclonal antibody. Synaptophysin
immunoreactivity was differently distributed between
regions of cochlear nuclei. Terminal boutons contacting
directly with neurons (cell bodies and dendrites) or in
the neuropil of ventral and dorsal cochlear nuclei
appeared immunostained. In the ventral cochlear
nucleus, synaptophysin-labelled boutons were clearly
defined in contact with spherical, globular, multipolar,
octopus and cochlear-nerve root neurons. However, the
dorsal cochlear nucleus showed a dense immunostained
network of synaptophysin-labelled puncta, inside which
some neuron cell bodies were observed. The present
findings show a differential distribution of synaptophysin-immunostained boutons between the ventral and
the dorsal cochlear nuclei of the cat. The present
description of the different synaptophysin-labelled
terminal boutons in the cochlear nuclei complex and
their pattern of distribution, will be useful for further
studies on development, degeneration or regeneration of
the peripheral auditory pathway.
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Introduction

The cochlear nucleus (CN) complex has been divided
into three main subnuclei; the anterior ventral (AVCN);
the posterior ventral (PVCN); and the dorsal (DCN)
cochlear nuclei. This general division is based on the
presence and distribution of several types of neurons and
nerve fascicle (see for review; Ramon y Cajal, 1911;
Osen, 1969; Brawer et al., 1974; Lorente de No, 1981;
Hackney et al., 1990). The neurons of the CN complex
exhibit similar morphology and pattern of distribution in
several mammalian species, including rat (Harrison and
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Irving, 1965, 1966), mouse (Webster and Trune, 1982),
hamster (Schweitzer, 1990; Collinge and Schweitzer,
1991), guinea-pig (Hackney et al., 1990), rabbit (Perry
and Webster, 1981), chinchilla (Morest et al., 1990) and
cat (Ramon y Cajal, 1911; Osen, 1969; Brawer et al.,
1974; Lorente de No, 1981). However, the distribution
of synaptic vesicle proteins of afferent and efferent
innervation has never been used to define particular
regions within the CN complex.
Neurons of the CN complex receive synaptic contacts
form primary afferent cochlear fibers (Kiang et al., 1982;
Fekete et al., 1984; Liberman and Oliver, 1984; Rouiller
et al., 1986; Ryugo and Rouiller, 1988; Hackney et al.,
1990; Ostapoff and Morest, 1991), from descending
auditory pathways (Conlee and Kane, 1982; Brown et
al., 1988; Winter et al., 1989; Benson and Brown, 1990;
Hackney et al., 1990; Ryan et al., 1990; Ostapoff and
Morest, 1991), and from internuclear connections (Cant
and Gaston, 1982; Ostapoff and Morest, 1991). The
synaptic boutons of the CN complex have been analyzed
using light and electron microscopy, classified at first as
endbulbs of Held and round small synapses (Ryugo and
Fekete, 1982). In addition, synaptic endings on cochlear
nucleus neurons can be classified in terms of their
neuronal origin (see review in Ostapoff and Morest,
1991). Synaptic vesicle proteins could provide additional
information on the characteristics of neuronal contacts
within the CN, since these proteins have been involved
in synaptic physiology, in particular in the release of
neurotransmitters (Sudhof and Jahn, 1991; Sudhof,
1995; McMahon et al., 1996).
Synaptophysin (SY) is one of the major ca2+ binding
glycoproteins located in the presynaptic membrane and
the synaptic vesicles (Wiedenmann and Franke, 1985) in
virtually all types of nerve terminals (Rubinstein et al.,
1993; Sudhof, 1995; McMahon et al., 1996). This
synaptic protein seems to form tetrameric homopolymers
(Trimble and Scheller, 1988; Johnston et al., 1989;
Johnston and Sudhof, 1990) and does not form
heteromultimers (McMahon et al., 1996). It is involved
in: 1) channel-forming processes, contributing to the
uptake of low molecular weight compounds; 2) the
vesicle-plasma membrane fusion; and 3) the release of

