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Transient receptor potential melastatin 8§ (TRPMS) plays a
crucial role in innocuous cool sensation, acute cold pain and
cold-induced hyperalgesia during pathologic conditions. To
help understand TRPMS8-mediated cold perception in the
dental pulp and periodontal tissues, we examined the
distribution of TRPMS8-immunopositive (+) axons in molar
and incisor pulp and periodontal tissues using transgenic
mice expressing a genetically encoded axonal tracer in
TRPMS8+ neurons.

In the radicular pulp of the molar teeth, a small number of
TRPMS8+ axons were observed. TRPM8+ axons branched
frequently and extensively in the core of coronal pulp,
forming a network in the peripheral pulp. Some TRPMS8+
axons ascended between odontoblasts and were observed in
the dentinal tubule. TRPM8+ axons were linear-shaped in the
radicular pulp, whereas many TRPMS8+ axons showed
portions shaped like beads connected with thin axonal stands
at the peripheral pulp. TRPMS8 was densely expressed in the
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bead portions. In the incisor pulp, TRPM8+ axons were
occasionally observed in the core of the coronal pulp and
rarely observed at the peripheral pulp. TRPMS8+ axons were
occasionally observed and showed a linear shape rather than
a bead-like appearance in the periodontal ligament and
lamina propria of the gingival tissue.

These findings, showing differential distribution of
TRPMS8+ axons between radicular and coronal portions of
the molar pulp, between incisor and molar pulp, and between
dental pulp and periodontal tissues, may reflect differential
cold sensitivity in these regions.
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Fig. 1. Immunofluorescent staining for TRPMS in the apical (A)
and middle (B) portion of the radicular pulp. A small number of
TRPM&8+ axons are observed in the apical and middle portion of
the radicular pulp. TRPMS8 immunoreactivity is observed as
linear shape but not as bead like swelling. Arrowheads indicate
TRPMS+ axons in the radicular pulp. Arrows indicate TRPM8+
axons in the periapical regions. PDL: periodontal ligament. Scale
bars = 50 zm.

Fig. 2. Immunofluorescent staining for TRPMS in the coronal
pulp (A) and in the dentinal tubules (B). A: TRPMS8+ axons
are dense and extensively branched at the peripheral portion of
the coronal pulp and at the pulp horn. TRPMS8 is densely
expressed in the axonal beads. B: some TRPMS8+ axons ascend
toward enamel in the dentinal tubules. Dotted line demarcates
pulp and dentin. Arrowheads: TRPM8+ axons within the
dentinal tubules. Scale bars = 50 zm.
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Fig. 3. Immunofluorescent staining for TRPMS in the incisor
pulp. TRPMS8+ axons are sparse in the incisor pulp. B is an
enlargement of the boxed area in A. Arrowheads indicate
TRPMS8+ axon. PDL: periodontal ligament. Scale bar = 50 zm.
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Fig. 4. Immunofluorescent staining for TRPMS in the periodontal
ligament of the molar tooth (A) and in the lamina propria of the
gingiva (B). TRPM8+ axons are occasionally observed in the
periodontal ligament and in the lamina propria of the gingiva but
not in the gingival epithelium. Arrowheads indicate TRPMS8+
axon. Alv. bone: Alveolar bone. G: gingiva. Scale bars = 50 /m.
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