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Abstract 

We morphologically and immunohistochemically examined at the submandibular 

ganglion, the number and properties of synapses, which were visualized with an anti-

synaptophysin antibody, at the submandibular duct, and the surrounding arterioles 

during rat postnatal development. 

The study showed that the number of synaptophysin-immunoreactive puncta in the 

main excretory duct and arteriole increased with development of the submandibular 

ganglion. However, the number of synaptophysin-immunoreactive puncta in the main 

excretory duct increased until 4 weeks of age, but the number of synaptophysin-

immunoreactive puncta decreased significantly and rapidly at 8 weeks. This was likely 

due to the occurrence of pruning that has been reported in the central nervous system. 

There are no reports to date on this pruning in the submandibular gland. Vasoactive 

intestinal peptide (VIP)-positive nerve endings were observed from 3 weeks of age. This 

finding was correlated with the rapid increase in the cross-sectional area of the 

submandibular ganglion neurons in a time-dependent manner. Although the epithelium 

of the main excretory duct was stratified until 3 weeks of age, it transitioned to a 

pseudostratified type from 4 weeks. This change was correlated with the increase in the 

cross-sectional area of the submandibular ganglion and the decrease in the number of 



synaptophysin-immunoreactive puncta in a time-dependent manner. It has been 

reported that VIP is a key regulator of the components in the main excretory duct, 

indicating that postnatal development of the main excretory duct is closely associated 

with the submandibular ganglion, number of synapses, and VIP-positive nerve endings. 
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