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DESCRIPTION
Bone and glucose metabolism are intricately linked and mutually 
regulated. Emerging evidence suggests that bone mineralization 
plays an important role in glucose metabolism, and conversely, 
glucose homeostasis has been shown to influence Bone Mineral 
Density (BMD) and fracture risk. This article aims to review the 
current state of knowledge on the relationship between bone 
mineralization and glucose metabolism, with a focus on the 
mechanisms that underlie this relationship.

Bone mineralization and glucose metabolism

Bone mineralization is a complex process that involves the 
deposition of hydroxyapatite crystals in the extracellular matrix of 
bone. Hydroxyapatite crystals are composed of calcium and 
phosphate, which are the two main mineral components of bone. 
The regulation of bone mineralization is a tightly controlled 
process that involves the interaction of various hormones and 
signaling molecules, including Parathyroid Hormone (PTH), 
vitamin D, and Fibroblast Growth Factor 23 (FGF23).

Recent studies have shown that bone mineralization may play an 
important role in glucose metabolism. For example, low BMD 
was associated with an increased risk of developing type 2 
diabetes in postmenopausal women [1]. Similarly, low BMD was 
associated with an increased risk of developing insulin resistance 
and metabolic syndrome in older men [2].

The mechanisms underlying the relationship between bone 
mineralization and glucose metabolism are not yet fully 
understood, but several hypotheses have been proposed. One 
hypothesis is that bone-derived hormones, such as osteocalcin 
and adiponectin, play a role in glucose metabolism. Osteocalcin 
is a bone-derived hormone that regulates glucose metabolism by 
stimulating insulin secretion and improving insulin sensitivity. 
Adiponectin is another hormone that is secreted by adipose 
tissue and has been shown to improve insulin sensitivity and 
glucose uptake in skeletal muscle [3]. Recent studies have shown 
that both osteocalcin and adiponectin are involved in the 
regulation of glucose metabolism and may play a role in the 
relationship between bone mineralization and glucose 
metabolism [4].

Another hypothesis is that calcium and vitamin D, which are 
essential for bone mineralization, also play a role in glucose 
metabolism. Calcium is involved in insulin secretion and glucose 
uptake in skeletal muscle, and vitamin D deficiency has been 
associated with insulin resistance and type 2 diabetes. Recent 
studies have shown that calcium and vitamin D 
supplementation may improve glucose metabolism in individuals 
with type 2 diabetes [5].

Clinical implications

The relationship between bone mineralization and glucose 
metabolism has important clinical implications. For example, 
individuals with low BMD may be at increased risk for 
developing type 2 diabetes and metabolic syndrome, and may 
benefit from interventions that improve bone health, such as 
calcium and vitamin D supplementation, exercise, and weight-
bearing activities [1]. Similarly, individuals with type 2 diabetes 
or metabolic syndrome may benefit from interventions that 
improve bone health, such as osteoporosis medications, to 
reduce their risk of fracture [2].

CONCLUSION
In conclusion, bone mineralization and glucose metabolism are 
two important physiological processes that are closely related. 
Disturbances in one process can affect the other, and vice versa. 
Therefore, it is important to maintain optimal bone health and 
glucose metabolism in order to promote overall health and 
reduce the risk of chronic diseases such as osteoporosis and type 
2 diabetes. Future research is needed to better understand the 
mechanisms underlying the connection between these two 
processes and to develop new treatments that can improve both 
bone health and glucose metabolism.
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