Invited Review

Int J Oral Biol 49:27-33, 2024
PISSN: 1226-7155 ¢ eISSN: 2287-6618
https://doi.org/10.11620/1J0B.2024.49.2.27

International Journal of Oral Biology

JOB

'.) Check for updates ‘

Mechanisms underlying diabetes-induced bone loss

Ju Han Song*?, Xianyu Piao™? and Jeong-Tae Koh***

"Department of Pharmacology and Dental Therapeutics, School of Dentistry, Chonnam National University, Gwangju 61186, Republic

of Korea

®Hard-tissue Biointerface Research Center, School of Dentistry, Chonnam National University, Gwangju 61186, Republic of Korea

Diabetes, a chronic hyperglycemic condition, is caused by insufficient insulin secretion or functional impairment.
Long-term inadequate regulation of blood glucose levels or hyperglycemia can lead to various complications, such
as retinopathy, nephropathy, and cardiovascular disease. Recent studies have explored the molecular mechanisms
linking diabetes to bone loss and an increased susceptibility to fractures. This study reviews the characteristics and
molecular mechanisms of diabetes-induced bone disease. Depending on the type of diabetes, changes in bone
tissue vary. The molecular mechanisms responsible for bone loss in diabetes include the accumulation of advanced
glycation end products (AGEs), upregulation of inflammatory cytokines, induction of oxidative stress, and deficiencies
in insulin/IGF-1. In diabetes, alveolar bone loss results from complex interactions involving oral bacterial infections,
host responses, and hyperglycemic stress in periodontal tissues. Therapeutic strategies for diabetes-induced bone
loss may include blocking the AGEs signaling pathway, decreasing inflammatory cytokine activity, inhibiting reactive
oxygen species generation and activity, and controlling glucose levels; however, further research is warranted.
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v~ Lack of insulin/IGF-1 and/or
decreased activity
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v~ Increased ROS
v Increased inflammatory mediators
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Fig. 1. Mechanism of diabetes-induced bone loss. Diabetes causes hyperglycemia due to a lack of insulin or insulin resistance. This condition increases the
production of inflammatory mediators, advanced glycation end products (AGEs), and reactive oxygen species (ROS). These factors contribute to an imbal-
ance in bone metabolism by increasing the RANKL/OPG ratio, which promotes the production of osteoclasts and bone resorption. In addition, they reduce
osteoblastogenesis by decreasing the expression of osteoblast-specific genes such as Runx2 and by increasing osteoblast apoptosis. In periodontal tissues,
the combined effect of hyperglycemia and oral bacteria leads to severe alveolar bone loss. The images on the right show bone loss in the trabecular bone of
the femur and alveolar bone in type 2 diabetic (T2DM) mice (our unpublished images).
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