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Figure 1, Schematic drawing of rat incisor
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Figure 3, Expression of alkaline phosphatase, bone
sialoprotein, osteocalcin, osteopontin, type |
collagen mRNA in PDL & cementum,
Quantitative GAPDH levels were then used
to normalize bone marker mRNA levels,
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Table 1, Comparison of gene expression (MRNA) for Type | collagen, BSP, OPN,and OC

mRNA Osteoblast PDL Cementoblast
Type I collagen +++ 4+ i
BSP ++ S+
OPN + - ++

oC +++

- ++

Intensity of mRNA signal: -=absence/none, +=low level, ++=moderate level, +++=high level,
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Figure 2-b
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Figure 2-d
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Elongated PDL fibroblasts were moving to dentin side (PAS & Toluidine blue, x 400)

PDL fibroblasts moved to dentin side (PAS & Toluidine blue, X 400)

Cementoblasts which were differentiated from PDL fibroblasts produced new cementum(PAS &
Toluidine blue, X 400)

Some cementocytes were embedded into cementoid (PAS & Toluidine blue, X 400)
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-Abstract-

Analysis of PDL Fibroblast Change
During Mechanical Stimuli in the Rats

Tae-Gyun Kim, Chang-Sung Kim, Kyoo-Sung Cho, Jung-Kiu Chai,
Chong-Kwan Kim , Seong-Ho Choi

Department of Periodontology, College of Dentistry, Yonsei University
Research Institute for Periodontal Regeneration

Periodontal disease is characterized by inflammation and subsequent loss and/or damage to tooth-support-
ing tissues such as bone, cementum, and periodontal ligament, Periodontal ligament and cementum are the key
tissues in the initial process of regeneration following periodontal disease. Therefore, studies on cementoblasts,
which form cementum are emphasized,

It is still unclear which cells cementoblast differentiate from, This study was conducted under the hypothesis
that PDL fibroblast can differentiate into either cementoblast or osteoblast depending on the conditions of sur-
rounding tissue. Clinically, with excessive traction force of orthodontic appliances or excessive occlusion hyper-
cementosis is observed, and this has been confirmed histologically, Consequently, activation of cementoblast
can be expected in rats when mechanical stimuli are given to PDL fibroblast, Therefore, the purpose of this arti-
cle is to prove that PDL fibroblast differentiates into cementoblast in rats under mechanical stimuli using histo-
logic and molecular methods.

In this study, twenty rats were given hard diet, Ten of them were sacrificed after 1 week, and the others were
sacrificed after two weeks. Slides were made from tooth specimen, and they were studied under the micro-
scope.In addition, PDL fibroblast and cementum from the extracted teeth were analyzed with Northern blot-
ting.

In histologic examination, as time passed, PDL fibroblast migrated to the dentin side, differentiated into
cementoblast, and formed new cementum,In Northern blotting, it was found that mRNA expression of cemen-
toblast-specific proteins such as BSP, OC, OPN, and type I collagen were more prominent in rats sacrificed
after 2 weeks of hard-diet than rats sacrificed after 1 week.

From these findings we can conclude that PDL fibroblast can differentiate into cementoblast under mechani-
cal stimuli, We think that 'Rat Models' used in this study will be beneficial to future studies regarding cemento-
blast,

Key words : cementum, cementoblast, PDL fibroblast, Northern blotting,
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