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Figure 1. Structure of chitin and chitosan
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Table 1, Primers utilized for RT-PCR

Primer Size(bp) Sequence
Type I collagen 503 sense 5CTGGCAAAGAAGGCGGCAAA3Z
anti 5'CTCACCACGATCACCACTCT3'
GAPDH 985 sense STGAAGGTCGGAGTCAACGGATTTGGT?'

anti S'CATGTGGGCCATGAGGTCCACCAC3'

826



Table 2, Effect of chitosan on proliferation of hPDLFs

Chitosan conc Absorbance(Mean + S D)
(mg/mt) after 2 day after 3 day
Control 1.814 £ 0.205 2.576 + 0.200
0.01 2.143 + 0,149 2.612 £ 0,127
0.1 2.205 £ 0.085 2.491 £ 0.230
1 1.993 £ 0.137 2.037 £ 0,143
2 1.600 £ 0.141* 1.518 = 0.148*

*significantly different from the control group, P€0.05.
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Figure 2 Effect of chitosan on proliferation of hPDLFs
*significantly different from the control group, P€0.05.
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Chitosan stimulation

Type | collagen

GAPDH

Figure 3, Effect of chitosan on mRNA expression by hPDLFs, Expression of specific mMRNAs was
detected by PCR with primers specific for type | collagen and GAPDH

Table 3, Relative densitometric analysis of RT-PCR experiment

Chitosan stimulation

(-)

Type I collagen/GAPDH

2.09

2.82

Table 4, Effect of chitosan on ALP activity of hPDLFs

Chitosan conc{mg/mi) ALP acctivityMean+ S D) (U/g)
Control 138.2£59.9
0.1 188.8%£65.8*

ignificantly different from the control group, P<0.05.
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The effects of chitosan on the human periodontal
ligament fibroblasts in vitro
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Periodontal therapy has dealt primarily with attempts at arresting progression of disease, however, more
recent techniques have focused on regenerating the periodontal ligament having the capacity to regenerate the
periodontium, The effect of chitosan(poly-N-acetyl glucosaminoglycan), a carbohydrate biopolymer extracted
from chitin, on periodontal ligament regeneration is of particular interest,

The purpose of this study was to evaluate the effect of chitosan on the human periodontal ligament fibrob-
lasts(hPDLFs) in vitro, with special focus on their proliferative properties by MTT assay, the synthesis of type 1
collagen by reverse transcription-polymerase chain reaction(RT-PCR) and the activity of alkaline
phosphatase(ALP). Fibroblast populations were obtained from individuals with a healthy periodontium and
cultured with «MEM as the control group, The experimental groups were cultured with chitosan in concentra-
tion of 0,01, 0.1, 1, 2mg/ml ,

The results are as follows;

1. Chitosan-induced proliferative responses of hPDLFs reached a plateau at the concentration of 0, 1mg/ml
(p(0.05).

2, When hPDLFs were stimulated with 0,1mg/ml chitosan, mRNA expression of type I collagen was up-regu-
lated.

3. When hPDLFs were stimulated with 0.1mg/ml chitosan, ALP activity was significantly up-
regulated(p<0.05).

In summary, chitosan(0. 1mg/ml) enhanced the type T collagen synthesis in the early stage, and afterwards,
facilitated differentiation into osteogenic cells, The results of this in vitro experiment suggest that chitosan

potentiates the differentiation of osteoprogenitor cells and may facilitate the formation of bone.

Key words : Chitosan, hPDLFs, MTT assay, RT-PCR, ALP activity
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