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Immunohistochemical study of the brush cells in main excretory duct of
the rat submandibular gland
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Division of Histology, Embryology and Neuroanatomy, Kanagawa Dental University, School of Dentistry
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Abstract

Recent histochemical and ultrastructural studies have indicated that primary saliva is modified in the main
excretory duct (MED) of the salivary glands by secretion of K* and HCO, and by absorption of Na* and CI.
The epithelium-lined MED of the rat submandibular gland is pseudostratified, consisting of many columnar and
cuboidal cells, brush cells (BCs) and a few granulated cells. BCs have been identified in various organs, such as the
stomach, colon and gallbladder in the digestive system, and the lungs in the respiratory system. Compared to other
epithelial cells, BCs are considered to possess longer and thicker microvilli. These bundles of filaments have been
observed to extend from the supranuclear region of the BC to the top of each microvillus.

Although many morphological features of BCs have been reported, the function of BCs has not yet been clarified.
In addition, experimental evidence on the functions of BCs is also lacking due to the difficulty in detecting BCs,
which represent a minor component of epithelial cells of the MED. Distinguishing BCs from other epithelial cells
in the MED under light microscopy is difficult. Therefore, this study investigated epithelial cells of the MED using
immunohistochemical and immunoelectron microscopic techniques that employed primary antibodies against
protein gene product 9.5 (PGP 9.5), cytokeratin 18 (CK18), vasoactive intestinal peptide (VIP), and neurofilament
(NF). CK18 immunoreactivity was shown to exist in all epithelial cells of the MED, so antibody against CK18
was not suitable as a specific marker for BCs in the MED under light microscopy. On the other hand, PGP 9.5
immunoreactivity was observed in epithelial cells in the MED. Moreover, VIP immunoreactivity was shown to exist
in PGP 9.5 immunoreactive epithelial cells, and NF immunoreactivity was observed in PGP immunoreactive cells.
By employing immunoelectron microscopic techniques, both PGP 9.5 and VIP immunoreactivity were observed on
the bundles of filaments and cytoplasm of BCs.

From these results, it appeared that PGP 9.5, VIP and NF immunoreactivity could be used as specific markers
of BCs under light microscopy. PGP 9.5 and VIP immunoreactivity were observed in the taste buds of rats which
resembled BCs in overall shape. Since BCs showed similar ultrastructural and immunohistochemical characteristics
to taste bud cells, it is possible that BCs have a chemosensory or somatosensory function.
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