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Study on regulatory mechanism of nitric oxide on calcium transient state

in skeletal muscle cells of adult zebrafish”
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[ Abstract] Objective To use the high-speed fluorescence photography to investigate the regulatory
effect of nitric oxide (NO) on calcium transient state in skeletal muscle cells of adult zebrafish. Methods The
skeletal muscle cells were separated and extracted from adult zebrafish and then incubated with Fluo-4 and
AM fluorescent probe. The fluorescence change of calcium transient state in zebrafish free skeletal muscle cells
after single electrical stimulation was recorded by a high-speed fluorescence camera,and the biophysical pa-
rameters related to the intracellular calcium transient state were quantitatively calculated. The experimental
groups were divided into the control group,S-nitroso-n-acetyl-DIL.-penicillamine (SNAP) group and n-nitroso-
L-arginine methyl ester (L-NAME) group. NO donor SNAP and non-specific nitric oxide synthase (NOS) in-
hibitor L-NAME were used to investigate the regulatory effect of NO on calcium transient state in adult skele-
tal muscle cells of zebrafish. The experimental groups were redivided into the control group,N-ethylmaleimide
(NEM) group,1H-[1,2,4] dioxalin and [ 4,3-a] quinoxalin-1-one (ODQ) group,SNAP group and SNAP+
ODQ group. The regulatory mechanism of NO on calcium transients state in adult zebrafish skeletal muscle
cells was investigated by using sGC-cGMP-PKG pathway inhibitor ODQ and S-nitrosation inhibitor NEM. Re-
sults The fluorescence changes of calcium transient state in adult zebrafish skeletal muscle cells could be re-

corded by high speed fluorescence photography and the biophysical parameters related to intracellular calcium
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transients state were calculated. Compared to the control group,the calcium transient state of skeletal muscle

cells in the SNAP group was significantly decreased,while the calcium transient state of skeletal muscle cells

in the L-NAME group was significantly enhanced compared to the control group. The calcium transient state

of skeletal muscle cells in the ODQ group was significantly stronger than that in the control group,while there

was no statistical difference in the related parameters of calcium transient state between the NEM group and

control group. The calcium transient state of skeletal muscle cells in the SNAP+ ODQ group was also signifi-

cantly stronger than that in the SNAP group. Conclusion NO could negatively regulate the process of calcium

transient state in adult zebrafish skeletal myocytes by the sGC-cGMP-PKG pathway.
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