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Calcium response in osteoblastic pattern without gap junction
under flow shear stress
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Abstract: Objective To investigate the specific roles of gap junction and ATP in mechanical stimulation induced—
calcium transfer in osteoblasts. Methods The isolated osteoblastic pattern without gap junctions was established
by using the micropatterning method. Then fluid shear stress was applied on cells using the flow chamber to ob—
serve and analyze the characteristic parameters of calcium response. Results  Multiple calcium response still
occurred in osteoblastic pattern without gap junction but the response time to the first responsive peak was much
longer than that with gap junction. When the intracellular and extracellular calcium ions were removed only 40%
cells responded to the mechanical stimulation with single peak and multiple peaks accounting for 50% respec—
tively. If ATP pathway was blocked only 20% cells responded most of which showed single peak. Conclusions
ATP was the major pathway mediating intercellular calcium transfer while the gap junction was not the neces—
sary one.
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(a) Geometric parameters of the islands capable of adhering cells

Fig.1 Design of a pattern in osteoblasts and calcium response
('b) Fluorescent images in pseudo-color of calcium response in osteoblastic pattern without physical connections under flow shear stress

in which the arrowheads highlight the responding cells
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Fig.2 The typical calcium response curves of different groups ( a) Untreated control group ( b) Calcium-free medium group
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Fig.4 Sensitivity of osteoblasts to mechanical stimulation (a) Time to the first peak (b) Time to 50% relaxation point of the first peak

(¢) Magnitude of the first peak for different groups
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Fig.5 Schematic diagram of signaling transduction of calcium

response in an osteoblast under fluid shear stress
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