frequently observed in carious teeth (Yoshiba et al. 1996, 1998). This phenomenon 1s
thought to be a defense reaction against the external stimuli penetrated into the pulp
tissue through exposed dentinal tubules.

On the other hand, it is well known that the numerous nerve fibers become
concentrated in areas corresponding to pulp inflammation (Arai, 1991). Cavity
preparation or pulp exposure has also shown to induce considerable sprouting of
sensory nerve fibers (Kimberly and Byers., 1988; Taylor et al., 1988; Sato, 1989; Byers
et al, 1990., Taylor and Byers., 1990). In models of experimentally induced pulpits
either in innervated or denervated teeth, the possible participation of those nerve
fibers in the inflammatory defense reaction has been investigated (Fristad et al,
1995a, b, Kimberly and Byers, 1988). In a previous study, Sato (1989) observed the
responses of pulpal nerve fibers to cavity preparation in rat molars. The humerous
NFP-positive nervé fibers, beaded in profile, gathered in the odontoblastic layer in
accordance with the differentiation of the new odontoblasts. The present
observations using an antibody to PGP 9.5 showed the similar localization of nerve
fibers in both laser and bur groups. These results suggest that the nerve fibers may be
involved in reparative dentinogenesis after cavity preparation. Furthermore, intimate
associations of MHC class II-expressing cells and the PGP 9.5-positive nerve fibers
have been demonstrated in human carious teeth, suggesting their functional
interactions in the dental pulp (Yoshiba et al, 1998). The similar situation wouid
occur during tissue repair after cavity preparation.

Recently, the low level laser treatment has shown to enhance reinnervation of
denervated dental tissues after inferior alveolar nerve axotomy in the rat (Khular et
al., 1999). In the present study, no difference in tissue repair and reparative dentin
formation was evident between the laser and bur groups under the conditions of this
experiment. Further investigations have to be performed to determine whether the
pulsed Er:-YAG laser irradiation could enhance pulp tissue reorganization and
odontoblast differentiation after caries removal and cavity preparation as well as pulp

exposure.
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Fig. 1. Localization of TNAP immunoreactivity at 5 min after cavity preparation. a. Er:YAG laser

group. b. Bur group. ¢ and d. Higher magnification of arrowheads area in a and b, respectively.
TNAP immunoreactivity is observed just beneath the odontoblastic layer (OB) corresponding to a
cavity in both groups (arrowheads). Its immunoreactivity is stronger in the laser group than that in the
bur group. C, Cavity.



Fig. 2. Localization of TNAP immunoreactivity at 6 h after cavity preparation. a. Er:YAG laser group.

b. Bur group. ¢ and d. Higher magnification of arrowheads area in a and b, respectively. TNAP

immunoreactivity is observed in wider range in the laser group. C, Cavity.



Fig. 3. Localization of TNAP immunoreactivity at 7 days after cavity preparation. a. Er:YAG laser
group. b. Bur group. ¢ and d. Higher magnification corresponding to the cavity leisonina and b,

respectively. Intense immunoreaction of TNAP is observed entirely in the pulp tissue under a
cavity (C).
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Fig. 4. Localization of TUNEL-positive cells at 12 h after cavity preparation. a. Er:YAG laser group.
b. Bur group. ¢ and d. Higher magnification of asterisk area in a and b, respectively. TUNEL-positive

celis (arrowheads in ¢ and d) are detected under the odontoblastic layer corresponding to a cavity.

Fig. 5. Localization of TUNEL-positive cells at 7 days after cavity preparation by a bur. b. Higher

magnification of asterisk area in a.
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Fig. 6. Localizations of OX6-immunopositive cells (shown in red) and PGP 9.5-immunopositive nerve
fibers (shown in green) at S min after cavity preparation. a. E::YAG laser group. b. Bur group. OB,

odontoblastic layer.
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Fig. 7. Localizations of OX6-immunopositive cells (shown in red) and PGP 9.5-immunopositive nerve
fibers (shown in green) at 12 h after cavity preparation by the Er:YAG laser. b. Higher magnification of the
odontoblastic layer (OB) in a. OX6-positive cells extend their processes into the dentinal tubules.
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Fig. 8. Localizations of OX6-immunopositive cells (shown in red) and PGP 9.5-immunopositive
nerve fibers (shown in green) at 3 days after cavity preparation. a. Er:YAG laser group. b. Bur
group. OX6-immunopositive cells accumulate under a cavity in both groups. OB, odontoblastic

layer.

. dentin
dentin
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Fig. 9. Fluorescence microscope indicates the OX6-immunopositive cells at 7 days after cavity

preparation. a. Er:YAG laser group. b. Bur group. OB, odontoblastic layer.



Fig. 10. Fluorescence microscope indicates the PGP 9.5-immunopositive nerve fibers at 7 days after

cavity preparation. a. Er;Y AG laser group. b. Bur group. PGP 9.5-immunopositive nerve fibers (arrows)
are evident under a cavity in both groups. ¢ and d. Higher magnification of aszerisk areaina and b,

respectively. Nerve fibers beaded in appearance extend into the odontoblastic layer (OB).
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