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Immunosenescence in Isolated Blood Cells: A Prospective Trial
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> Aging is characterized by loss of physiological capacity
> Hallmarks of aging telomere length shortening & cellular senescence
> Hyperbaric oxygen therapy induce regenerative effects

Aging is characterized by the progressive loss of
physiological capacity. At the cellular level, two key
hallmarks of the aging process include telomere
length (TL) shortening and cellular senescence.
Repeated intermittent hyperoxic exposures, using
certain  hyperbaric  oxygen therapy (HBOT)
protocols, can induce regenerative effects which
normally occur during hypoxia. The aim of the
current study was to evaluate whether HBOT affects
TL and senescent cell concentrations in a normal,
non-pathological, aging adult population. Thirty-five
healthy independently living adults, aged 64 and
older, were enrolled to receive 60 daily HBOT
exposures. Whole blood samples were collected at
baseline, at the 30th and 60th session, and 1-2
weeks following the last HBOT session. Peripheral
blood mononuclear cells (PBMCs) telomeres length
and senescence were assessed. Telomeres length
of T helper, T cytotoxic, natural killer and B cells
increased significantly by over 20% following HBOT.
The most significant change was noticed in B cells
which increased at the 30th session, 60th session
and post HBOT by 25.68%+40.42 (p=0.007),
29.39%+23.39 (p=0.0001) and 37.63%+52.73
(p=0.007), respectively.

There was a significant decrease in the number of
senescent T helpers by -37.30%+33.04 post-HBOT
(P<0.0001). T-cytotoxic senescent cell percentages
decreased  significantly by  -10.96%+12.59
(p=0.0004) post-HBOT. In conclusion, the study

indicates that HBOT may induce significant senolytic
effects including significantly increasing telomere
length and clearance of senescent cells in the aging

populations.
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Figure 2. Telomere length  changes  with

HBOT. Mean+SEM *p<0.05, **p<0.01, **p<0.001.

Telomere length

Compared to the baseline, the T-helper telomere
lengths were significantly increased at the
30th session and post-HBOT by 21.70+40.05
(p=0.042),  23.69%+39.54  (p=0.012) and
29.30+38.51 (p=0.005), respectively (Figure 2).
However, repeated measures analysis shows a non-
significant trend (F=4.663, p=0.06, and Figure 2).

Discussion:

In this study, for the first time in humans, it was
found that repeated daily HBOT sessions can
increase PBMC telomere length by more than 20%
in an aging population, with B cells having the most



striking change. In addition, HBOT decreased the
number of senescent cells by 10-37%, with T helper
senescent cells being the most effected.

A substantial number of associations between
telomere length and lifestyle modifications have
been observed. This has led to several
interventional  studies which included diet,
supplements (such as omega-3, and walnuts among
others), physical activity, stress management and
social support. A two year trial conducted on
cognitively healthy elderly adults, using a diet rich in
walnuts, showed a non-significant trend to preserve
telomere length when compared to a control diet. In
another study which evaluated the effect of a twelve
week low frequency explosive-type resistance
training in elderly people, telomere length was better
preserved in the intervention group without a
significant increase. A recent study found that
aerobic endurance training or high intensity interval
training for six month increased telomere length up
to 5%. Additional weight loss, yoga and stress
management techniques failed to show significant
telomere length changes. However, most of these
studies have shown significant correlations between
antioxidant activity and telomerase activity.

While many genetic and environmental factors are
associated with telomere shortening, the most
common suggest mechanism is oxidative stress.
Oxidative stress can occur from imbalances
between the production of reactive oxygen species
(ROS) and cellular scavengers. Telomeres are
highly sensitive to oxidative DNA damage, which
can induce telomere shortening and dysfunction.
The association between oxygen and/or oxidative
stress and telomere length has been debated for the
past several decades. Human cell culture studies
consistently show that mild oxidative stress
accelerates  telomere  shortening,  whereas
antioxidants and free radical scavengers decrease
shortening rates and increase the cellular
proliferative lifespan. Several clinical studies on
pathological ~ conditions (such as diabetes,

inflammatory diseases, Parkinson’s disease) have
shown correlations between oxidative stress
markers, reactive oxygen species scavengers levels
and telomere length. However, healthy individuals
did not show similar results.
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