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Introduction
Dental pulp elaborates both bone and dentin un-
der pathological conditions such as tooth replan- replan-replan-
tation/transplantation. Once osteoclast-lineage 
cells appear at the pulp-dentin border, bone-like 
matrix deposition can be induced (Tsukamoto-
Tanaka H et al. 2006), even beneath the pre-ex-
isting dentin, whereas the temporal appearance 
of dendritic cells there induces the tubular den-
tin formation (Shimizu A et al. 2000; Nakakura-
Ohshima K et al. 2003). This study aims to clar-
ify the expression of granulocyte macrophage 
colony-stimulating factor (GM-CSF) and osteo-
pontin (OPN) in the process of reparative dentin 
formation by allogenic tooth transplantation us-
ing in situ hybridization for OPN and immunocy- and immunocy-and immunocy-
tochemistry for GM-CSF and OPN at the both 
level of light and electron microscope, and a 
double immunofluorescent staining for OPN and 
class �� MHC molecule has been performed to 
confirm whether immuno-competent cells such 
as dendritic cells or macrophages express OPN.

Materials and Methods
Crlj:CD1 (�CR) mice, 3 weeks old, were used 
in this study. The upper-right first molar was 
extracted under anesthesia, and the roots and 
pulp floor were resected. The coronal portion of 
the sample without the periodontal tissue was 
immediately transplanted into the sublingual re-
gion after cutting the ventral side of the tongue 
of the littermates. Materials were collected in 
groups of animals at intervals of 1,3, 5, 7, and 
14 days after allogenic tooth crown transplanta-
tion. The upper-left M1 of the same animal was 
used as control.

Results
�n the control group, GM-CSF-positive reactions 
were not observed in either the dental pulp or the 
periodontal ligament, whereas OPN-positive reac-
tions were observed in the dentinal tubules at the 

pulp horn in addition to the osteoblasts, cemento-
blasts, and the matrix of cementum and bone. On 
the other hand, nestin-immunoreactivity was ex- other hand, nestin-immunoreactivity was ex-other hand, nestin-immunoreactivity was ex-
clusively expressed in the coronal and root odon-
toblasts, and the other types of cells lacked nestin-
positive reactions in the dental pulp. On Days 1-3, 
immunocompetent cells such as macrophages 
and dendritic cells expressed both GM-CSF and 
OPN, and some of them were arranged along 
the pulp-dentin border and extended their cellular 
processes into the dentinal tubules. On Days 5-7, 
tubular dentin formation commenced next to the 
pre-existing dentin at the pulp horn where nestin-
positive odontoblast-like cells were arranged. 
Although the expression of GM-CSF and OPN 
disappeared in the pulp tissue except for the pro-
longed expressions of OPN and rarely GM-CSF 
in the lesion lacking the regenerated odontoblasts, 
the OPN-immunopositive matrices were recog-
nized between the pre-existing and postoperative 
dentin. Until Day 14, bone-like tissue formation oc-
curred in the pulp chamber, where OPN-positive 
osteoblasts surrounded the bone matrix.

Conclusion
These results suggest that the secretion of GM-
CSF and OPN by immunocompetent cells plays 
a role in the maturation of dendritic cells and 
the differentiation of odontoblasts, respectively, 
in the regenerated pulp tissue following tooth 
transplantation.
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