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Effect of Epigallocatechin-3-Gallate on the alveolar bone remodeling
and arthritis in collagen-induced arthritis model in mice

Department of Periodontology,College of Dentistry, Dankook University
In-Woo Cho*, Seong-Jun Yim*, Hyun-Seung Shin, Jung-Chul Park**, Equal contribution*

The aim of this study was to evaluate the effect of Epigallocatechin-3-Gallate (EGCG) on the alveolar bone metabolism in a
collagen-induced arthritis (CIA) model in mice to enhance the understanding of rheumatoid arthritis (RA)-associated alveolar
bone loss.

Following the induction of CIA in animals (mice, n=16), mandibles were retrieved for micro-computed tomography (micro-CT)
and isolation of alveolar bone cells (ABCs). In vitro osteogenic potentials of ABCs were evaluated and the mRNA expression of
downstream effector genes was assessed.

CIA was successfully induced in all animals, and micro-CT data showed that alveolar bone loss was significantly increased in
the CIA group while the treatment of EGCG prevented the alveolar bone resorption. Osteogenesis by ABCs was significantly
increased in the CIA+EGCG group in vitro. The analysis of mRNA expressions showed that osteoclastogenesis-associated genes
were increased in CIA group while bone protecting genes were upregulated in EGCG treated group.

The results demonstrate that EGCG downregulated the alveolar bone resorption in a CIA model in mice, and upregulation of
bone protecting genes appear to be involved. Further studies are warranted.
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Control

CIA CIA+EGCG

—CIA{v}EGCGH]

~CIAHEGLGH+)

[v2]
Severity of rheumatoid arthritis

Week

Fig. 1. Clinical assessment of the severity following the induction of collagen-induced arthritis.
A. Front paw of mouse after 8 weeks. CIA(Collagen-induced arthritis), EGCG(Epigallocatechin-3-Gallate). CIA and CIA+EGCG group
showed arthritic state.
B. CIA was successfully induced in CIA group and CIA+EGCG group clinically. CIA group showed more severe arthritis index but no
statistical significance was found ()0.05).
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Fig. 2. Root surface exposure analysis by micro-computed tomography.
A. 3-dimensional image shows exposed root surface, especially CIA and CIA+EGCG group showed greater exposure while
CIA+EGCG group showed less root surface exposure than CIA group
B. Assessment of exposed root surface area. There were no statistically significant (p)0.05).
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Fig. 3. Histological assessment of each group front paw 8 weeks after experiment.
A. CIA group shows multiple joint fusion and fexion, and the other groups show relatively clean joint state (H&E, X10).
B. CIA group shows periodontal ligament destruction and cementum resorption by osteoclast, and the other groups show intact

periodontal tissue (H&E, X400).
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Fig. 4. Induction of osteogenic differentiation from alveolar bone cells (ABCS) of each group.
A. Reduced osteogenic activity was observed in collagen-induced arthritis group (alizarin red staining, X100).
B. Osteogenesis by ABCs was confirmed by the nodule formation in vitro and the results showed that nodule formation was
significantly increased in the CIA+EGCG group than control group (p<0.05).

Number of multinucleated osteoclast

ca CAVEGCS EGCG m

Fig. 5. Number of multinucleated osteoclast of each group. Each number of osteoclasts was counted 3 times. Multinucleated osteoclast
was increased in the CIA group in vitro.
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Fig. 6. Reverse transcription-polymerase chain reaction (RT-PCR) analysis was performed to determine the mRNA expression associated
with osteoclastogenic differentiation. Osteoclast differentiation factor (ODF) was significantly decreased in CIA+EGCG group, and
osteoprotegerin (OPG) differentiation was significantly increased In EGCG group (p<0.05).
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