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Figure 4: Neural connectivity between auditory and limbic systems. Green: represents
the auditory structures. Purple: represents the amygdala. Blue: represents the
hippocampus. [Kraus and Canlon, 2012]
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Figure 5: Major subdivisions in the amygdala. Blue: represents the lateral and
basolateral subdivisions. Green: represents the central and basomedial subdivisions. [Sah
etal., 2003]

15



basomedial nucleus (BMN) of the amygdala (Le Doux, 2007). These subdivisions differ
in cytoarchitectonics and connectivity (Krettek and Price, 1978; Pitkanen, 2000).
Basolateral Amygdala (BLA)

The BLA, sometimes referred to as the basal amygdala, receives major
projections form the subicular regions of the hippocampus (see below). Among all the
amygdaloid subnuclei, the BLA is the main target for fiber projections from the
hippocampus (Canteras and Swanson, 1992). The BLA sends projections to the
hippocampus, prefrontal cortex, nucleus accumbens, and the thalamus (Pare et al., 1995).

The cells of the BLA have been well defined based on Golgi impregnation
staining. Almost 70% of the cells in the BLA are pyramidal cells (Hall, 1972; Millhouse
and DeOlmos, 1983; Washburn and Moises, 1992). These pyramidal neurons have
randomly oriented apical dendrites (McDonald, 1992; Rainnie et al., 1993; Pare et al.,
1995; Faber et al., 2001). The second types of cells found in the BLA look like the
nonspiny stellate cells found in the neocortex (Hall, 1972). Other cells found in the BLA
include the extended neurons, cone cells, chandelier cells, and neurogliaform cells
(Faulkner and Brown, 1999; Kamal and Tombol, 1975; McDonald, 1982).

Lateral nucleus of the amygdala (LaN)

The LaN serves as a point of entry of the amygdala. Most of the structures
innervating the amygdala contact the LaN, which relays neural signals to the other
subdivisions of the amygdala (Sah et al., 2003). The LaN receives inputs from MGN
(LeDoux et al., 1990; LeDoux et al., 1991; Turner and Herkenham, 1991). Retrograde
tract-tracing studies revealed no direct projections from the Tel to the amygdala

(Mascagni et al., 1993; Shi and Cassell, 2001). However, projections from other cortical
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regions such as Te3 to the LaN do exist (LeDoux et al., 1991; Shi and Cassell, 2001). In
addition to these connections with forebrain auditory structures, the LaN has connections
with brain areas responsible for long-term memory. These areas include the perirhinal
cortex, entorhinal cortex, parahippocampal cortex, and the hippocampus (Macdonald,
1998; Milner et al., 1998; Pitkanen et al., 2000).

The cell types found in the LaN are quite similar to those found in the BLA.
Generally, cells in the LaN are smaller than those in the BLA. The cells in the LaN have
an average soma size of 10-15um, whereas the cells in the BLA have an average soma
size of 15-20um (McDonald, 1982; Millhouse and DeOlmos, 1983).

Basomedial amygdala (BMA)

The BMA receives fiber innervations from the LaN and BLA (Sah et al., 2003). It
sends fiber outputs to the CeN, which acts as the output station and relays neural signals
to other structures in various regions of the CNS, including the auditory system (Pitkanen
etal., 1997).

There is only one known cell type in the BMA. These cells have relatively small
or medium sizes and ovoid shapes. Most neurons have two to four spiny primary
dendrites in this structure (McDonald, 1992).

Central nucleus of the amygdala (CeN)

The CeN sends projections to many target structures that are responsible for
various different functions. Among these targets, the hypothalamic nucleus is involved in
the activation of the autonomic system (Kapp et al., 1982; LeDoux et al., 1988). Other
target structures include the periaqueductal gray, which can modify vocal and

cardiovascular functions (Behbehani, 1995; Rizvi et al., 1991). The parabrachial nucleus
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