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Research Progress of Exercise Regulating Signaling Pathway of
Diabetic Osteopathy

DU Yuxiang, ZHANG Lingli, WU Wei, YANG Jie*
(Shanghai University of Sport, Shanghai 200438, China)

Abstract Diabetes is a chronic metabolic disease characterized by hyperglycemia. Patients with long-
term type 1 and type 2 diabetes mellitus can develop skeletal complications or “diabetic osteopathy” including
osteopenia, osteoporosis, osteoarthropathy and an increased incidence of low-stress fractures. AMPK (adenosine
monophosphate-activated protein kinase), mTOR (mechanistic target of rapamycin) and FoxO (fork-head box O
transcription factor) play important regulatory roles in glycolipid metabolism and bone metabolism. AMPK is the
upstream regulator of mTOR and FoxO. Both AMPK and PI3K/Akt can regulate mTOR and FoxO1. Energy con-
sumption is one of the stimulating factors to activate PI3K/Akt, that is, the change of AMP/ATP ratio can activate
PI3K/Akt. Exercise can mediate the above three pathways to regulate diabetic bone disease, but different forms and
loads of exercise have different effects on diabetic bone disease-related signaling pathways, in which exercise inten-
sity is the key factor. This paper summarizes the regulation mechanism of these three factors in diabetic osteopathy

and discusses the influence of exercise-mediated three factors on diabetic osteopathy, providing a new theoretical
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basis for the prevention and treatment of diabetic osteopathy.
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The question mark indicates that whether mTOR and FoxO1 have a certain regulatory relationship remains to be further explored.
Ell #ERFEHRER TEEIEAMPK. mTORCHIFoxOMREE
Fig.1 Schematic diagram of exercise regulating AMPK, mTORC and FoxO in the background of diabetic osteopathy
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