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Distal renal tubular acidosis (dRTA) is characterized by impairment of distal
tubular acid secretion resulting in persistent metabolic acidosis. Recent examination of
bone histology of dRTA patients showed markedly decreased bone formation with
impaired bone matrix mineralization that is not entirely explained by an alteration in the
mineral balance. Data from in vitro studies suggests a direct inhibitory effect of
metabolic acidosis on osteoblast function. We investigated the effects of chronic
metabolic acidosis on osteoblast differentiation from mesenchymal precursor cells
(MSCs). Human MSCs were isolated from bone marrow aspiration specimen.
Osteoblast differentiation was induced in the presence of dexamethasone in culture.
Concentrated HCI was added to lower the medium pH. The expression of various
osteoblastic genes was determined by quantitative real-time RT-PCR. Our isolated
MSCs displayed characteristic spindle-shaped morphology. Flow cytometry revealed
characteristic MSC surface marker profile. The mRNA expression of early osteoblast
transcription factor, cbfa-1, and the major bone matrix protein, type | collagen, reached
its peak at day 5-10 in control culture. Chronic metabolic acidosis was found to enhance
the expression of cbfa-1 and type | collagen in a dose dependent manner. In contrast,
the mRNA expression of osterix (a transcription factor downstream of cbfa-1) and
alkaline phosphatase (an enzyme normally upregulated in intermediately mature
osteoblasts) as well as alkaline phosphatase enzyme activity was decreased. The study
on the expression of mature osteoblast marker, osteocalcin is currently ongoing.
Impaired bone matrix mineralization was demonstrated by a reduction in both calcium
deposition and number of bone nodules visualized by von Kossa staining. In conclusion,
chronic metabolic acidosis enhanced early osteoblast differentiation while attenuating
bone matrix mineralization.
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