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Metabolic acidosis acts on the last phase of osteoclast
differentiation to promote cell fusion

Kohtaro Kato, Ikuo Morita

Tokyo Medical and Dental University, Graduate School,
Department of Cellular Physiological Chemistry

[Objective] To investigate how metabolic acidosis works on
bone metabolism is one of the purposes of this research. Another
purpose of this research is confirming the acidosis effects in a
form independent of bicarbonate effect recently being reported.
[Materials and Methods] Cell culture was performed under 5%
CO2 and pH of culture medium was conducted by the amount
of sodium bicarbonate. In some experiments medium pH was
modified by 25 mM HEPES to prepare varieties of media with
different pH at the same concentration of sodium bicarbonate.
Osteoclast differentiation was determined by tartaric acid resistant
acid phosphatase positive multinuclear cell (TRAP+MNC)
formation using a co-culture system and a RANKL plus MCSF
dependent mice bone marrow cell system.

[Results] Osteoclast formation was promoted under lower pH.
Osteoclast formation appeared to be controlled by the culture
condition at the last phase. Large-sized TRAP+MNCs were
observed only in acidosis condition.

[Conclusions] Metabolic acidosis can promote osteoclast
formation independent of bicarbonate concentration. One of the
major action points of acidosis appears to be located in the last
phase of osteoclast differentiation.
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