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[Abstract] Objective To analyze the mechanism of skeletal muscle atrophy in mice caused by Opg gene knockout based
on metabolomics. Methods Five 3-month-old wild-type C57BL/6 male mice and five 3-month-old male Opg gene knockout mice
were set as wild-type group and gene knockout group, respectively. Left femur and gastrocnemius muscle of mice were taken for
evaluating the bone microstructure with micro-CT scanning and observing the morphological changes of gastrocnemius muscle

by HE staining; The spermidine content in gastrocnemius muscle was detected by immunofluorescence staining. Ten 3-month-
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old male wild-type C57BL/6 mice, ten 3-month-old male Opg knockout mice and ten 18-month-old male wild-type C57BL/6 mice
were set as young wild-type (WT-Y) group, young knockout (OPG-Y) group and old wild-type (WT-O) group, which were used for
gastrocnemius metabolomics analysis. Results Compared with wild-type mice, Opg knockout mice showed fewer bone trabeculae,
decreased bone density, cortical bone structure was destroyed, the weight of gastrocnemius muscle and the cross sectional area of
gastrocnemius fiber were decreased (P<0.05). Metabolomics analysis showed that, compared with WT-Y mice, metabolites involved
in glucose, phospholipid and amino acid metabolism, such as glucose-1-phosphate, D-glucose-1,6-bisphosphate, multiple amino acids,
choline, carnitine etc. were significantly up-regulated in WT-O mice, while y-aminobutyric acid, spermidine, pantothenate etc. were
significantly down-regulated. Compared with WT-Y mice, metabolites such as choline, B-glycerophosphate, azelaic acid etc. were up-
regulated in OPG-Y mice, while other metabolites such as spermidine, pantothenate, N6,N6,N6-trimethyl-lysine etc. were significantly
down-regulated, which were mainly involved in amino acid metabolism. The validation results of metabolomics analysis suggested
that the content of spermidine in gastrocnemius of Opg knockout mice was significantly lower than that of WT-Y mice (P<0.01).

Conclusion Opg knockout may regulate the levels of metabolites such as spermidine and regulate the level of metabolites such as

spermidine and pantothenic acid through amino acid metabolism and other pathways, which cause skeletal muscle atrophy.
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Fig.7 Violin plot of differential metabolites among three groups
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Fig.8 Immunofluorescent staining of spermidine in gastrocnemius of wild-type mice and Opg knockout mice
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