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Assessment of functional interactions between organs or tissues by using
PC-controllable cell and tissue system modules containing subsystems which may
simulate exercise training
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By using PC-controllable cell and tissue system modules containing
subsystems of automated sampling, dispensing and electrical stimulations, we assessed the muscle
contraction-induced lactate concentrations in media, and validated "exercise training" on muscle
cells. Further, the application of the system to the feedback control of the lipid droplet (LD)
size, where biochemical stimulation using insulin and adrenaline is controlled by a PC according to
the obtained LD imaging data, was also validated. In addition, we determined exogenous stresses,
which may enhance the function of skeletal muscle cells and adipocytes, were hypoxic condition and
some functional nutrients. Our in vitro module may be useful for evaluating countermeasures against
muscle and adipocytes disorders, such as mechanical loading and nutritional supplements, and may
become an alternative to animal experiments for clinical applications and contribute in part to
animal-free” social implementation in the future.
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