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Progress on the mechanism and application of hyperbaric oxygen therapy for

neurodegenerative diseases
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Abstract: In 2040, neurodegenerative diseases (NDD) will overtake cancer as the second leading cause of death after cardiovascular
and cerebrovascular diseases. Therefore, the search for effective intervention measures has become the top priority to deal with this
difficult burden. Hyperbaric oxygen therapy (HBOT) has been used for the past 50 years to treat conditions such as decompression
sickness, carbon monoxide poisoning and radiation damage. In recent years, studies have confirmed that HBOT has good effects in
improving cognitive impairment after brain injury and stroke, and alleviating neurodegeneration and dysfunction related to NDD.
Here we reviewed the pathogenesis and treatment state of NDD, introduced the application of HBOT in animal models and clinical
studies of NDD, and expounded the application potential of HBOT in the treatment of NDD from the perspective of mitochondrial

function, neuroinflammation, neurogenesis and angiogenesis, oxidative stress, apoptosis, microcirculation and epigenetics.
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Fig. 1. The mechanism of hyperbaric oxygen therapy (HBOT) for neurodegenerative diseases (NDD). (1) Mitochondrial function:
HBOT induces the production of reactive oxygen species (ROS) to protect mitochondrial integrity by maintaining mitochondrial
membrane potential and reducing mitochondrial apoptosis. (2) Neuroinflammation: HBOT down-regulates pro-inflammatory cyto-
kines, interleukin-1p (IL-1pB), IL-12, tumor necrosis factor-o (TNF-a) and interferon-y (IFN-y), and up-regulates anti-inflammatory
cytokines (IL-4, IL-10). (3) Neurogenesis and angiogenesis: HBOT affects growth factors related to neurogenesis and angiogenesis,
including hypoxia inducible factor-1 (HIF-1), vascular endothelial growth factor (VEGF), epidermal growth factor (EGF), platelet-
derived growth factor (PDGF) and interleukin (IL). (4) Oxidative stress: ROS produced by HBOT activates nuclear factor erythroid 2-
related factor 2 (Nrf2), hypoxia inducible factor-1o (HIF-1a) and heme oxygenase 1 (HO-1), which play a crucial role in the regula-
tion of cell proliferation, oxidation/antioxidant system and apoptosis. HBOT also activates nuclear factor kB (NF-«xB), which is in-
volved in oxidative stress and inflammation. (5) Apoptosis and neuroprotection: HBOT can reduce the phosphorylation of p38
mitogen-activated protein kinase (MAPK), thereby improving cognitive function and alleviating hippocampal damage. HBOT can
also decrease the expression of Bax and the activity of Caspase-9/-3, thereby reducing the apoptosis. (6) Epigenetics: Dysregulation
of epigenetic mechanisms such as DNA methylation and histone post-translational modification is associated with NDD, and HBOT
plays a role by down-regulating the expression of DNA methyltransferase 3a (DNMT3a) mRNA and protein. By Figdraw (www.fig-
draw.com).
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