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DESCRIPTION
Maintaining optimal bone health is crucial for overall well-being, 
as the skeletal system provides structural support, protects vital 
organs, and facilitates movement. Osteoclasts, the cells 
responsible for bone resorption, play a vital role in bone 
remodeling and maintaining the balance between bone 
formation and breakdown. However, when osteoclast activity 
becomes dysregulated, it can lead to various bone disorders such 
as osteoporosis, osteopetrosis, and rheumatoid arthritis. 
Traditional approaches to combat excessive osteoclast activity 
have primarily focused on medications targeting these cells. 
However, recent studies have shed light on an alternative therapy 
with promising results Hyperbaric Oxygen Therapy (HBOT). 
This article explores the potential of HBOT in inhibiting 
osteoclast formation and bone resorption, offering new insights 
into its role in maintaining skeletal health.

Understanding hyperbaric oxygen therapy

Hyperbaric oxygen therapy involves exposing patients to a 
controlled environment of pure oxygen at pressures greater than 
atmospheric pressure. This increased oxygen availability offers 
numerous physiological benefits, such as improved wound 
healing, increased tissue oxygenation, and reduced 
inflammation. While primarily used for treating conditions like 
decompression sickness and non-healing wounds, recent 
research has investigated its impact on bone health.

Suppression of osteoclast formation

Emerging evidence suggests that hyperbaric oxygen therapy can 
effectively suppress osteoclast formation. Osteoclasts differentiate 
from precursor cells, and their formation is regulated by specific 
signaling pathways. Studies have demonstrated that HBOT can 
inhibit the activation of these pathways, thereby reducing 
osteoclastogenesis. For instance, HBOT decreased the expression 
of key osteoclast differentiation markers, such as Receptor 
Activator of Nuclear factor-Kappa B Ligand (RANKL) and 
Tartrate-Resistant Acid Phosphatase (TRAP). By limiting the

formation of new osteoclasts, HBOT helps maintain a balance 
between bone resorption and formation.

Modulation of bone resorption

In addition to inhibiting osteoclast formation, HBOT has shown 
promise in modulating the activity of existing osteoclasts. 
Research indicates that hyperbaric oxygen can induce changes in 
the bone microenvironment that hinder the resorptive function 
of osteoclasts. This process involves the regulation of various 
factors involved in bone remodeling, including the expression of 
key enzymes and cytokines. HBOT reduced the expression of 
Matrix Metalloproteinases (MMPs), enzymes involved in bone 
degradation, thereby attenuating bone resorption. By 
suppressing excessive bone resorption, HBOT contributes to the 
preservation of bone density and strength.

Mechanisms underlying HBOT's effects on 
osteoclasts

The exact mechanisms by which hyperbaric oxygen therapy 
exerts its influence on osteoclasts are still under investigation. 
However, several potential pathways have been proposed. HBOT 
has been shown to reduce the production of Reactive Oxygen 
Species (ROS) within osteoclasts, which are essential for their 
survival and function. ROS generation is known to activate 
various signaling pathways involved in osteoclastogenesis and 
bone resorption. By reducing ROS levels, HBOT disrupts these 
signaling cascades, leading to decreased osteoclast activity. 
Additionally, oxygen under hyperbaric conditions can enhance 
the activity of osteoblasts, the cells responsible for bone 
formation. Studies have suggested that HBOT promotes 
osteoblast proliferation and differentiation, contributing to a 
favorable bone remodeling environment.

Clinical implications and future directions

The potential of hyperbaric oxygen therapy in inhibiting 
osteoclast formation and bone resorption holds significant 
clinical implications. By providing a non-invasive and potentially 
side-effect-free approach, HBOT may offer an alternative or
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complementary treatment option for bone-related disorders.
Patients with osteoporotic vertebral compression fractures who
received HBOT exhibited significant pain relief and improved
bone healing compared to the control group. However, further
research is needed to establish optimal treatment protocols,
determine the long-term effects, and identify patient
populations that can benefit the most from this therapy.

Hyperbaric oxygen therapy shows promise as a novel approach
for inhibiting osteoclast formation and bone resorption. By
suppressing osteoclastogenesis and modulating the activity of

existing osteoclasts, HBOT presents a potential therapeutic
avenue for various bone disorders. As research continues to
unravel the underlying mechanisms and clinical applications of
this therapy, it holds the potential to revolutionize the
management of bone-related conditions, enhancing the quality
of life for individuals affected by these diseases. With further
exploration, hyperbaric oxygen therapy may emerge as an
effective and safe treatment modality for maintaining skeletal
health.

Sacchetti B

J Bone Res, Vol.11 Iss.4 No:1000238 2


	Contents
	Unveiling the Potential of Hyperbaric Oxygen Therapy in Inhibiting Osteoclast Formation and Bone Resorption
	DESCRIPTION
	Understanding hyperbaric oxygen therapy
	Suppression of osteoclast formation
	Modulation of bone resorption
	Mechanisms underlying HBOT's effects on osteoclasts
	Clinical implications and future directions



