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Calcium imaging in C2C12 cells and RAW264.7 cells post co-culture
and changes induced by sodium palmitate
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[ Abstract] Objective To observe the effect of RAW264.7 cells on calcium sparks in a insulin
resistance model of C2C12 cells induced by sodium palmitate. Methods C2C12 cells and RAW264.7
cells were co-cultured to simulate the in vivo state of skeletal muscle. C2C12 cells were cultured in high-
glucose medium containing 2% horse serum to induce differentiation into mature myotubes, and then
divided into 5 groups: control (RAW264.7 cells) , co-culture of C2C12 with RAW264.7, C2C12 alone,
co-culture of C2C12 with RAW264.7 plus sodium palmitate (PA) , and C2C12 alone with PA. PA of
5 mmol/L. was used to induce insulin resistance in C2C12 cells for 24 hours. Revived and expanded
RAW?264.7 cells were evenly added to C2C12 cells and co-cultured for two days. Subsequently, cells were

maintained in modified suspension culture, and both cell types were loaded with the calcium ion fluorescent
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probe Fluo-4 AM. Finally, Paraxanthine was used to induce intracellular calcium sparks, which was

captured and recorded under a laser confocal microscope. Results No significant calcium signal change
was observed in the control group. Co-cultured C2C12 cells exhibited rapid and pronounced calcium signal
changes, whereas calcium signals in C2C12 cells cultured alone increased slowly throughout the
observation period without a sharp decline. The peak calcium signal was reached significantly faster in co-
cultured C2C12 cells than that in C2C12 cells cultured alone (P<C0.001). With PA induction, calcium
signal changes in C2C12 cells were not markedly altered, while distinct calcium fluctuations were still
observed in co-cultured C2C12 cells, and the peak calcium signal was reached significantly faster in co-
cultured C2C12 cells than that in C2C12 cells cultured alone (P<<0.001). Conclusion RAW264.7 cells
enhance the dynamic responsiveness of calcium signaling in both normal and PA-stimulated C2C12 cells.
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PA': Sodium palmitate.
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Fig 1 Morphological changes of cells in each group under light microscope
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A-C: Calcium sparks in C2C12 cells co-cultured with RAW264.7 (A) , mono-cultured C2C12 cells (B) and RAW264.7 cells (C) ; D:
Quantitative analysis chart of calcium sparks. E: Comparison of calcium flux rate (AF/t). Intracellular Fluo-4 fluorescence signals were recorded
over time with a sampling interval of 1 s between frames. The arrows indicated RAW264.7 cells connected to C2C12 cells.
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Fig 2 Calcium imaging of C2C12 cells, RAW264.7 cells and co-cultured C2C12 cells
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A': Calcium sparks in C2C12+PA; B: Calcium sparks in C2C12+RAW264.7+PA; C: Quantitative analysis of calcium sparks; D: Comparison

of calcium flux rate (AF/t). Intracellular Fluo-4 fluorescence signal was recorded over time with a sampling interval of 1 s between frames. The

arrows indicated RAW264.7 cells connected to C2C12 cells. PA : Sodium palmitate.
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Fig 3 Calcium imaging of C2C12 cells induced by PA
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