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With the ever-growing elderly population, finding ways to prevent age-related diseases and
promote healthy aging is of paramount importance. There are currently few options for prolonging
life expectancy and preventing age-related conditions in old people. One approach is stem cell

therapy, which has recently shown promise as an effective treatment against Alzheimer's disease.

Another potential way to do this would be by using young plasma transfusions from teenagers or
adults who haven'’t yet developed any diseases themselves. In addition, there’s a physical exercise
regimen called voluntary intermittent fasting, where you limit your food intake every day during
certain hours. Finally, we come across senotherapeutics, which help regulate hormones. The idea
of fighting aging through mainstream strategies has excited the scientific community. However,
there are certain problems with these treatments that make them less appealing for now, such as

their invasiveness and safety questions, which need more research before they can become routine

practice.

Potential
anti-aging
therapies

Source - https:/www.sciencedirect.com/science/article/pii/52213231722001240
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This leaves us with one last option that is noninvasive, sufficiently effective, and easy to use:

hyperbaric oxygen therapy (HBOT). 100% oxygen is delivered by the hyperbaric oxygen therapy

(HBOT) technique at a pressure greater than 1 atm absolute (ATA). This can be used to treat a
variety of conditions, such as strokes and wounds that won’t heal. But recent studies have shown
that HBOT may also have potential for healthy aging. Here, we will explore the mechanisms behind
how HBOT may keep our bodies young, as well as some of the current therapeutic applications
under investigation. Whether you're looking to stay young and healthy or are dealing with

age-related issues, read on to see how HBOT could help you!

Paradoxical Relationship Between Oxygen and Aging

While it is well-known that oxygen is necessary for life, new research suggests that it may also play
a role in the aging process. In a recent study, scientists studied the homeostasis of Drosophila, or
fruit flies. They found that when oxygen levels were increased, the flies aged more quickly. This
paradoxical relationship between oxygen and aging may be due to the way that oxygen affects
cells. Oxidative stress leads to lipid peroxidation, protein dysfunction, and DNA damage, all of
which are associated with aging. While more research is needed to confirm these findings, they

offer a new perspective on the role of oxygen in the aging process.

It is well known that oxidative stress is involved in the pathophysiology of several diseases.
However, it is still a matter of debate whether hyperoxia (exposure to oxygen at high partial
pressures) can increase or decrease oxidative stress. In general, it is thought that acute exposures
to hyperoxia result in an increase in oxidative stress, while chronic exposures may lead to a
decrease. This biphasic response is likely due to the induction of different antioxidant defenses
after repeated exposures to hyperoxia. In fact, it has been reported that systemic levels of
oxidative stress are largely unaltered in healthy young volunteers after multiple HBOT (hyperbaric
oxygen therapy) sessions, with signs of depletion of ROS (reactive oxygen species) generation

capacity. These findings suggest that the body has a mechanism to adapt to changes in oxygen
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availability and that HBOT may actually be beneficial for some conditions by modulating the

oxid

ative stress response.
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Fluctuations in oxygen concentration levels are perceived by tissues as a hypoxia trigger, allowing
HBOT over several cycles to stimulate cellular protection characterized by hypoxia-inducible factor
1 (HIF-1) activation. HIF-1 is a transcription factor that plays a key role in regulating the
expression of genes involved in adaptation to hypoxia. Furthermore, HBOT has been shown to
induce the production of erythropoietin (EPO), a hormone that promotes the formation of red
blood cells. Red blood cells are responsible for carrying oxygen to tissues throughout the body. By
increasing the number of red blood cells, HBOT can help improve oxygen delivery to tissues and
reduce the symptoms of hypoxia. In addition, HBOT has been shown to stimulate angiogenesis, the
growth of new blood vessels. This is important because it can help improve tissue perfusion and
reduce the risk of tissue necrosis. Overall, HBOT is an effective treatment for hypoxia because it

can help improve oxygen delivery to tissues and reduce the symptoms of hypoxia.

The Ways HBOT Slows Aging

As research progresses, we are learning more about the processes through which HBOT slows
aging. It is now clear that HBOT can have a profound impact on tissue homeostasis and
regeneration, offering considerable potential for the treatment of aging and age-related diseases.
The main way in which HBOT appears to achieve these effects is by modulating gene expression.
For instance, HBOT has been shown to increase the expression of genes involved in antioxidant
defenses, cell cycle regulation, and tissue repair. This leads to a reduction in oxidative stress
damage, improved cell function, and enhanced tissue regeneration. In addition, HBOT appears to
reduce the expression of pro-inflammatory genes, resulting in reduced inflammation and improved
tissue health. These effects are thought to underlie the beneficial effects of HBOT in various

age-related conditions such as Alzheimer's disease, stroke, and cardiovascular disease.
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Improvement of Angiogenesis

A number of studies have shown that hyperbaric oxygen therapy (HBOT) can promote
angiogenesis, the growth of new blood vessels. This effect is thought to be mediated by the
production of growth factors and cytokines, which stimulate the formation of endothelial cells, the
building blocks of blood vessels. HBOT has been shown to be effective in a variety of settings,
including wound healing, myocardial infarction, and stroke. In each of these cases, HBOT is
thought to improve blood flow and oxygenation, which help to promote tissue repair and
regeneration. Given the potential benefits of HBOT, further research is warranted to explore its

use in other disorders associated with poor blood perfusion.

Components of Immunomodulation

More recently, HBOT has been investigated for its potential immunomodulatory effects. Emerging
evidence suggests that HBOT may help improve outcomes in conditions such as sepsis and acute
respiratory distress syndrome by modulating the inflammatory response. While further research is
needed to fully understand the mechanisms underlying these effects, HBOT represents a

promising adjuvant therapy for a variety of conditions.

Increased Antioxidant Activity

In recent years, there has been increasing interest in the potential use of HBOT to elevate
antioxidant activity. Antioxidants are substances that scavenge reactive oxygen species (ROS),
which are byproducts of cellular metabolism that can damage cells and contribute to the
development of chronic diseases. ROS have been linked to a number of health problems, including
cancer, heart disease, and Alzheimer’s. Numerous studies have shown that HBOT can increase the
levels of antioxidants in the body, providing protection against oxidative stress. This effect may be

due to the increased concentration of oxygen in the blood, which helps promote the production of
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antioxidant enzymes. Additionally, HBOT appears to help reduce inflammation, which is another

important factor in the development of chronic diseases. The antioxidative effects of HBOT make

it a promising treatment for a variety of conditions.

Cellular Senescence Suppression

Cellular senescence is the permanent cessation of cell division. Although this process normally
occurs as part of the natural aging process, it can also be triggered by things like DNA damage or
stress. Once a cell becomes senescent, it can no longer perform its normal function and can
actually start to secrete inflammatory cytokines that can damage surrounding tissue. This can lead
to a wide range of age-related diseases, such as cancer, Alzheimer’s disease, and frailty.
Fortunately, recent research has shown that cellular senescence can be suppressed through the
use of hyperbaric oxygen therapy (HBO). HBO involves breathing in pure oxygen at high pressure,
which helps deliver more oxygen to the cells and tissues. In one study, HBO was found to reduce

the number of senescent cells by up to 50%. This suggests that HBO could potentially be used to

treat a wide range of age-related diseases.

Stem Cell Management

The stem cell regulation process has been shown to promote healing and regeneration by
stimulating the growth of new blood vessels and promoting the release of growth factors and
cytokines. Recent studies have shown that HBOT can also increase the number and activity of
stem cells in multiple tissue types, including the brain, heart, and skeletal muscle. These findings

suggest that HBOT may be a safe and effective way to enhance stem cell-based therapies for a

variety of diseases and injuries.
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The Therapeutic Potential of HBOT in Aging Intervention

It is supported by multiple mechanisms, as described above. The past decade has seen an
explosion of interest in the rejuvenation potential of HBOT that goes far beyond its traditional use
in medicine. In this review, we sought to examine the existing literature for potential therapeutic
implications of HBOT in aging intervention. We found that HBOT has the potential to modulate
multiple age-related biological processes, including inflammation, oxidative stress, and cell death.
These findings suggest that HBOT may be a promising intervention for attenuating age-related
decline and promoting longevity. However, further studies are needed to elucidate the precise
mechanisms by which HBOT exerts its effects on aging and determine the optimal dosage and

frequency of treatment.
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CONCLUSION

It is evident that HBOT has a profound effect on aging and offers a multitude of therapeutic
possibilities. HBOT should be further researched as a potential method for delaying age-related

decline and enhancing quality of life for the elderly population, although research on this topic is

still in its early stages.

Resource - https:/www.sciencedirect.com/science/article/pii/$52213231722001240
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