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ABSTRACT

THE EFFECT OF CALCIUM HYDROXIDE AND CHITOSAN
COMBINATION AS A PULP CAPPING MATERIAL ON THE
INCREASED EXPRESSION OF OSTEOPONTIN AND RUNT-RELATED
TRANSCRIPTION FACTOR 2 IN DENTINE REPARATIVE
FORMATION IN OSTEOPOROSIS

Ravishinta Efty A*, Dian Agustin W.**_ Galih Sampoerno**

* Resident of Conservative Dentistry Department, Faculty of Dental Medicine, Universitas
Airlangga, Indonesia

** Staff of Conservative Dentistry Department, Faculty of Dental Medicine, Universitas
Airlangga, Indonesia

Background : Untreated caries will reach the pulp and cause the pulp to be exposed. Direct pulp
capping is performed to maintain the vitality of the exposed pulp by applying a dressing material
to facilitate reparative dentinogenesis as a biological seal. Osteoporosis increases oxidative stress
and inflammation therefore dentinogenesis was disrupted. Calcium hydroxide is the gold standard
for pulp capping, because it has the ability to form a reparative dentin. Dentin bridge reparative
produced by calcium hydroxide is not homogeneous, there is a tunnel defect. Chitosan is a natural
polysaccharide biopolymer, non-toxic, biocompatible, biodegradable, has broad spectrum
antimicrobial properties, anti-inflammatory and anti-oxidant. The expression of Osteopontin
(OPN) and Runt-related Transcription Factor 2 (RUNX2) is a specific biochemical marker of
differentiation of pulp stem cells or progenitor cells to odontoblast like cells. OPN and RUNX2
secretion expressed by odontoblast-like cells can be a sign of reparative dentin formation in
0Steoporosis.

Objective : Analizing the effect of calcium hydroxide and chitosan combination on the increased
expression of OPN and RUNX2 on day 1, day 3 and day 6 in reparative dentin formation in
0Steoporosis.

Material and Methods: This experimental study using a total of 42 wistar rat.
Ovariohysterectomy was performed to induced osteoporosis and verified by tunel assay after 3
months. Rats divided into 6 groups, the control group on day 1, day 3 and day 6, the treatment
group on day 1, day 3 and day 6. Necropsy was performed and teeth samples were obtained. After
being decalcified, specimens underwent anatomical histopathology evaluation under light
microscope to determine the direction of the perforation. Immunohistochemical examination was
performed to determine the odontoblast like cells that express OPN and RUNX2. The results then
statistically evaluated by Shapiro Wilk and independent t test.

Results: There was a significant increase in the expression of OPN and RUNX2 in the
combination of calcium hydroxide with chitosan compared to the control group in osteoporosis.

Conclusion: In osteoporosis, the expression of OPN and RUNX2 in the combination of calcium
hydroxide with chitosan on day 1, day 3 and day 6 was higher than calcium hydroxide.

Keywords: Calcium hydroxide, chitosan, pulp capping, reparative dentin, OPN, RUNX2
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