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Abstract (study 1)

During pulp injury, it has been hypothesized that transforming growth factor-B1 (TGF-B1) is
released from dentin into pulp tissue and promotes pulp tissue healing. Dexamethasone is a
glucocorticoid that has been used to treat pulp injury, and shown to induce differentiation of hard
tissue forming cells. However, interaction between dexamethasone and TGF-B1 is still unknown.
This study aimed to examine the effects of dexamethasone on human pulp cells in the presence of
TGF-B1. TGF-B1 increased expression and synthesis of both fibronectin and nerve growth factor
(NGF), while dexamethasone stimulated fibronectin synthesis, but inhibited NGF expression.
Application of both TGF-B1 and dexamethasone resulted in an additional effect on fibronectin,
however, dexamethasone inhibited the TGF-B1-induced NGF expression. Dexamethasone
promotes fibronectin synthesis and suppresses NGF secretion suggesting that this reagent could be
used clinically to reduce pain and promote pulp tissue healing.

Abstract (study 2)
In the event of dental pulpal injury, TGF- B was shown to be abundantly present. Biglycan has been
shown to involve in the process of dentin formation, therefore, it was chosen to be a marker
indicating potential of pulp healing. The present study investigated roles of TGF- B in expression of
biglycan in human primary pulp cell culture. Primary cultured human pulp cells were treated with
various doses of TGF- B to simulate condition after injury. Non-treated groups were used as
negative controls. Expression of biglycan was determined using RT-PCR. It was found that TGF- B
induced biglycan mRNA within 1 hour, and the induction was in a dose- and time-dependent
manner. The best responded-dose of 1 ng/mL was chosen for subsequent experiments. Application
of SB505124, the specific inhibitor on the specific smad phosphorylation site on TGF—B receptor,
inhibited the inductive effect of TGF-B, suggesting the smad-dependent pathway. Application of p-38
MAPK inhibitor, but not ERK inhibitor, also inhibited biglycan expression, suggesting the role of p-38
MAPK. Application of neutralizing antibody to OLVBS integrin also abolished the inductive effect of

TGF-B, suggesting the cross-talk between TGF- B and integrin on biglycan expression. In



conclusion, TGF- B up-regulated expression of biglycan in human dental pulp, possibly via the
pathways of smad 2, 3, integrin and p-38 MAPK, indicating the potential role of TGF-beta in pulp

tissue healing.



