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Fig. 1. Photomicrograph showing peripherin+ axons in the rat maxillary molar pulp. A: Peripherin+ axons run within the axon bundle of
the radicular pulp where they usually do not branch. B: Peripherin+ axons branch to the peripheral region in the central portion of the
coronal pulp. C: Peripherin+ axons form plexus in the peripheral pulp. D: Some peripherin+ axons (arrowheads) run into the odontoblast
layer of the peripheral pulp. D is higher magnification of the rectangle in the C. Scale bars=50 um (A, B), 25 um (C, D). OB layer:

odontoblast layer.
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Fig. 2. Photomicrographs showing colocalization of peripherin+ axons with NF200 in the rat maxillary molar pulp. A~ C: Immunostaining
of rat molar pulp reveal almost peripherin+ axons colabeled with NF200 in pulpal horn (A: red, peripherin, B: green, NF200, C: yellow,
colabeled). D~F: D, E, F are higher magnifications of the boxed areas in the A, B, C, respectively showing peripherin and NF 200 immuno-
positive axons in peripheral region. Peripherin+ axons are colabeled with NF200+ fibers in peripheral region. Scale bars=50 um (A ~C),
10 wm (D~ F). I: odontoblast layer, II: plexus, III: core. OB layer : odontoblast layer.
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Fig. 3. Photomicrographs showing colocalization of peripherin+ fibers with CGRP in the rat maxillary molar pulp. A~C: Some
peripherin+ axons show colocalization with CGRP in the pulpal horn (A: red, peripherin, B: green, CGRP, C: yellow, colabeled). D~F: D,
E, F are higher magnifications of the boxed areas in the A, B, C, respectively showing colocalization of peripherin+ axon with CGRP in
the peripheral region. Scale bars=50 um (A ~ C), 10 um (D ~F). I: odontoblast layer, II: plexus, III: core.
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Fig. 4. Histogram showing colocalization (%) of peripherin+ axon
with neurofilament200 (NF200) or CGRP in rat maxillary molar.
Proportion of peripherin+ axons showing colocalization with NF
200 is significantly higher in the odontoblast layer than in the cen-
tral and plexus regions. Proportion of peripherin+ axons showing
colocalization with CGRP is significantly lower in the odontoblast
layer region than in the central and plexus regions (One-way
ANOVA, P<0.05).
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Distribution of Peripherin Immunoreactive Axons in Rat Molar Pulp

Tae-Heon Kim, Yong-Chul Bae, Eun-Sun Yang

Department of Anatomy and Neurobiology, School of Dentistry, Kyungpook National University

Abstract : Dental pulp is innervated mostly by unmyelinated axons and small myelinated axons. These axons
are implicated pain transmission and contain various neurotransmitters and receptors. However, little information,
so far, is available on the distribution pattern and characterization of axons involved in the dental pain. In this
study, to enhance understanding of dental pain processing, we observed distribution of axons expressing
peripherin, an unmyelinated and small myelinated axonal marker, the in rat maxillary molar pulp.

Peripherin-immunopositive (+) axons are mostly distributed in the peripheral pulp, and a few peripherin+
axons ascend into the odontoblast layer. Peripherin+ axons expressing NF200 are more frequently observed in the
odontoblast layer (86.3+3.0%) than in the pulpal core region (79.3+2.8%) and nerve plexus region (78.6 =
1.9%). In contrast, peripherin+ axons expressing CGRP are less frequently observed in the odontoblast layer
(17.7£5.0%) than in the pulpal core (37.7%10.1%) and nerve plexus regions (40.0 =5.7%).

These findings indicate that small myelinated axons are implicated in the transmission of dental pain arising
from the odontoblast layer while peptidergic unmyelinated axons are implicated in the transmission of dental pain
arising from central core and nerve plexus regions of the dental pulp.

Keywords : Peripherin, Innervation, Dental pulp
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