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Localization of VIP and NPY immunoreactive neurons in the rat submandibular ganglion
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Abstract

The submandibular ganglion (SMG) has been considered to be involved in the parasympathetic nervous
system. Many studies of SMG have shown that SMG is not only a relay center, but may have more complicated
functions. The present study was designed to examine the distribution of vasoactive intestinal polypeptide (VIP)-
and neuropeptide Y (NPY)-immunoreactive neurons in SMG with a confocal laser microscope and to investigate
the ultrastructure of SMG with an electron microscope. Moreover, three-dimensional configurations of the main
excretory duct, capillary vessel network, and SMG in rats were reconstructed by the serial section method using
an optical microscope. Clusters of neuronal cell bodies of SMG were observed along the main excretory duct. The
nerve fibers extended from SMG around the hilum. A capillary network was observed in connective tissue around
the main excretory duct. Although most of the SMG neurons showed NPY immunoreactivity, no neuron around
the hilum showed NPY immunoreactivity. The ganglion neurons around the hilum showed VIP immunoreactivity,
while NPY-immunoreactive neurons were not observed in this portion of SMG. Electron microscope observation
revealed no morphological difference among the neuronal cell bodies around the hilum or in any other part. VIP-
immunoreactive fibers were observed near capillary vessels around the main excretory duct, suggesting that the
mechanism underlying effects on saliva in the main excretory duct may be regulated by VIP-immunoreactive
neurons through the capillary vessels. Most of the SMG neuronal cell bodies showed NPY immunoreactivity, and
VIP-immunoreactive neurons were localized to SMG around the hilum.
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