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Effects of H,O,-derived free radicals on mineral crystallinity of bone nodules

Toshinori Sato?, Toshiro Sakae?*®, Yoko Tanaka®®, Yoshimitsu Abiko*>®, Junichi Mega®®

9 Dentistry for the Disabled, Nihon University Graduate School of Detistry at Matsudo, Chiba, 271-8587, Japan

2 Department of Histology, Cytology and Developmental Anatomy, Nihon University School of Dentistry at Matsudo, Chiba, 271-

8587, Japan.

3 Department of Dentistry for the Disabled, Nihon University School of Dentistry at Matsudo, Chiba, 271-8587, Japan.

4 Department of Biochemistry and Molecular Biology, Nihon University School of Dentistry at Matsudo, Chiba, 271-8587, Japan.
% Research Institute of Oral science, Nihon University School of Dentistry at Matsudo, Chiba, 271-8587, Japan.

® Institute of Quantum Science, Nihon University, 274-8501 Japan.

Abstract: The ability of osteoblasts to form bone greatly diminishes with aging, which may be due to the rise of
oxygen-derived free radical formation. However, changes that occur in the mineral crystallinity of bone nodules
formed by osteoblasts under conditions of oxidative stress have not been sufficiently clarified. The aim of this
study was to elucidate the effects of oxidative stress on osteogenesis. We investigated bone nodule formation in
an osteoblast-like cell line, MC3T3-E1, using von Kossa staining and micro-X-ray diffraction (micro-XRD).
For the micro-XRD examinations, the bone nodules were analyzed after removal from the culture plate and
placed on a slide glass or a silver membrane filter. We found that nodule formation was lower on day 30
following treatment with H,O, and mineral crystallinity in H,O_-treated cells was also lower than in the controls.
These results suggest that osteoblasts damaged by oxygen free radicals produced during the aging process

show a decline in their bone nodule formation ability.

Key words: osteoblast cell, bone nodule, hydrogen peroxide, X-ray diffraction, aging
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