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ABSTRACT

Effect of chitosan

on cultured odontoblast differentiation

Park, Ju—Hyun
Advisor: Prof. Kim, Do Kyung, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Dentin is a mineralized tissue formed by odontoblasts that are differentiated
from ectomesenchymal cells. The molecular mechanism of differentiation in
odontoblasts remains unclear. Chitosan is the N-deacetylated derivative of chitin
and has been recommended as a functional material because of its biocompatibility,
biodegradability, non—toxicity and adsorption properties. Several bioactivities such as
antitumor  activity, cholesterol-lowering  effects, immunoenhancing effects,
antidiabetic effects, wound healing effects, antifungal activities and antimicrobial
activities of chitosan also have been known. Although numerous literatures are

available on the pharmacological and biological activities, the biological activity of



chitosan in tooth formation process has not yet been well defined. In this study,
the effect of chitosan was, therefore, investigated in the differentiation of MDPC-23
cells derived from mouse dental papilla cells.

To determine the characteristic alteration of MDPC-23 cells by chitosan in the
differentiation of MDPC-23 cells, it was examined by RT-PCR, observation of cell
morphology and Alizaline red-S staining after inducing experimental differentiation

in MDPC-23 cells. The results are as follows.

1. Chitosan significantly increased and accelerated the expression of ALP mRNA as
compared with the control in a time-dependent manner in the differentiation of
MDPC-23 cells.

2. Chitosan significantly accelerated the decrease of Coll mRNA expression as
compared with the control in a time-dependent manner in the differentiation of
MDPC-23 cells.

3. Chitosan significantly accelerated the decrease of ON mRNA expression as
compared with the control in a time-dependent manner in the differentiation of
MDPC-23 cells.

4. Chitosan significantly accelerated the mineralization as compared with the control

culture in the differentiation of MDPC-23 cells.

These results suggest that the chitosan facilitate the odontoblast ddifferentiation
and mineralization in the differentiation of MDPC-23 cells, and therefore, that it
may have potential properties for development and its clinical application of dentin

regeneration materials.
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AEAF 544 7 EAHEAF kDa)S & sty Faush v - Al aA 382t
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Table 1. Primer sequences for PCR

Primer Names Sequence (5'—3') PCR Product (bp)
ALP (sense) CTCTCCGAGATGGTGGAGGT
430
ALP (antisense) GTCTTCTCCACCGTGGGTCT
Coll (sense) GTGAACCTGGCAAACAAGGT
411
Col I (antisense) CTGGAGACCAGAGAAGCCAC
ON (sense) ACATGGGTGGACACGG
405
ON (antisense) CCAACAGCCTAATGTGAA
GAPDH (sense) TGCATCCTGCACCACCAACT
349
GAPDH (antisense) CGCCTGCTTCACCACCTTC

ALP: alkaline phosphatase
ColI: type I collagen

ON: osteonectin



1. gobdmAX BapshgolA ot SolfAAEY] WA A 7N 3
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flo
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ALP mRNAS] &&e /A7 A 7H&8A e & 5 A th(Fig. D).
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(Fig. 2). g&2T oA Col 12 M 04 A GAPDH thH] 46.1%¢] HdLS Hom 44
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HAp graetdon, & A9 432 MDPC-23 AlXF9 3tk BA A 71 EA

£ Coll mRNAS] HHALE 7I53AHS & o AUATHFig. 2).

kL

2 Aol A MDPC-23 AEFolA ¥35 =3 & Algte] Z1ste] we} ON
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ol RA XS E3age e AEVEAEA, Adsdded, AddA 9 oy
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A= 2= transforming growth factor-B(TGF-B)**'} dentin matrix protein 1
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Fig. 1. Effect of chitosan on alkaline phosphatase (ALP) mRNA expression.
The first stand cDNAs prepared from the MDPC-23 cell total RNAs were
used as template for PCR amplification. The PCR products were
electrophoresis on a 15 9% agarose gel and visulaized with ethidium
bromide. A. Agarose gel electrophoresis was performed on the RT-PCR
products from MDPC-23 cells (ALP; 430 bp, GAPDH; 349 bp) (0; 0 day
after treatment with differentiation media, 4, 4 days after treatment with
differentiation media, 7, 7 days after treatment with differentiation media,
10; 10 days after treatment with differentiation media, 14; 14 days after
treatment with differentiation media, Control; treatment with differentiation
media only, Chitosan; treatment with differentiation media and chitosan) B.

The percentage of ALP mRNA expression was calculated as a ratio of

GAPDH band.

Fig. 2. Effect of chitosan on type I collagen (Col I ) mRNA expression.
A. Agarose gel electrophoresis was performed on the RT-PCR products
from MDPC-23 cells (ColI; 411 bp, GAPDH; 349 bp) B. The percentage
of Coll mRNA expression was calculated as a ratio of GAPDH band.

Other legends are the same as in Fig. 1.



Fig. 3. Effect of chitosan on osteonectin (ON) mRNA expression.
A. Agarose gel electrophoresis was performed on the RT-PCR products
from MDPC-23 cells (ON; 405 bp, GAPDH; 349 bp) B. The percentage of
ON mRNA expression was calculated as a ratio of GAPDH band. Other

legends are the same as in Fig. 1.

Fig. 4. Change of cell morphology in MDPC-23 cells.
Differentiation pattern of MDPC-23 cells in the differentiation media and
chitosan was examined after 0, 4, 7, 10 and 14 days of culture. The change
of cell morphology during differentiation of MDPC-23 cells was

investigated to inverted microscope 200 X or 400 X.

Fig. 5. Mineralized nodule formation in MDPC-23 cells.
The mineralized nodule formation induced by the differentiation media and
chitosan was examined after 0, 4, 7, 10 and 14 days of culture. The cells
were grown in the presence of ascorbic acid and B-glycerophosphate for
inducing the mineralization and were examined the effect of chitosan on
mineralized nodule formation. The nodules were detected by Alizaline red-S

staining.
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