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Regulation of inflammatory macrophages could delay the ﬁrogression of
diabetic complications. In this study, we tested whether physical therapies such as ultrasound and
hypoxic stimulation are effective in suppressing chronic microinflammatory effects. Ultrasound
irradiation increased extracellular vesicle release and IRG1 expression. Metabolomics analysis
showed that itaconic acid increased NRF2 expression, which suppressed the expression of inflammatory
factors. Similarly, hypoxic stimulation also promoted the release of extracellular vesicles,
increased HIF-1la and Rab39b expression, and attenuated the effects of inflammatory macrophages.
These results suggest that physical therapy can have a modulatory effect on chronic
microinflammatory effects.
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