Stopping Aging: Dream or Reality?
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SUMMARY

As people get older, their bodies start to break down. This can greatly reduce people’s quality of life. However,
some people claim that there are ways to stop the aging process. The question is whether this is true or not. The
methods proposed for stopping aging are good diet and exercise, taking medications to reduce the effects of ag-
ing, and replenishing good cells in the body to allow for repair. These are all great solutions and do have the po-
tential to slow down the aging process. Yet, they are not enough to stop it altogether. Nonetheless, these tech-
niques should still be implemented in society while research continues in this field to improve anti-aging mecha-
nisms in the future.

ABSTRACT

Aging is a reality and is associated with the progressive physiological breakdown of the body. This can cause many
health problems such as heart disease, cerebrovascular disease, diabetes, etc. However, some claim that the aging
process can be stopped. Proposed mechanisms for stopping aging include good nutrition and exercise, pharmaco-
logical interventions, and stem cell therapy. These have shown good prospects for slowing down the aging process
but not for stopping it altogether. It may also not be possible to stop aging for a long time, considering that it is
polygenic and complex in nature. This piece provides clarification for the current state of modern science in terms

of its ability to stop aging, as well as an outlook for what to expect in the future.
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INTRODUCTION

Aging is defined as the “progressive accumulation of
changes with time that is associated with or responsi-
ble for the ever-increasing susceptibility to disease and
death”.* These changes deteriorate many different
body systems. Most notably, aging progressively dete-
riorates the cardiovascular system leading to condi-
tions such as hypertension and atherosclerosis, which
increase the risk of heart disease and cerebrovascular
disease.2 In fact, heart disease is the leading cause of
death in the world and thus the biggest complication
of aging.

Overtime, the life expectancy of people around the
world has increased but this has been primarily due to
better management of symptoms of diseases and their
pathophysiology.3 The root of these problems have not
been tackled as effectively. However, with emerging
research, it is claimed that certain techniques can stop
the aging process, but this sounds rather too good to
be true and warrants a thorough analysis.4

NUTRITION AND EXERCISE

The end of a DNA strand is called the telomere, and it
is made up of thousands of repeating nucleotides.5 Due
to the nature of DNA replication, a small amount of
the telomere is cut in each cell replication cycle. This
telomere serves to protect the functional DNA. Howev-
er, when the telomere is depleted, portions of genes
start to be lost. This has been linked to the pathogene-
sis of several diseases.5 However, there is an enzyme
called telomerase that can elongate telomeres. Re-
search shows that good nutrition and exercise can in-
crease telomerase activity in the body.5 This includes a
calorie-limited and balanced diet, along with regular
low- to mid-intensity endurance training.5 With that
being said, this primarily slows down the pathogenesis
of diseases and the aging process still continues.

PHARMACOLOGICAL INTERVENTIONS

There are some drugs that have gained interest by re-
searchers, as anti-aging mechanisms. Many of these
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focus on calorie restriction as this has shown a large
potential for slowing down the aging process.4 For in-
stance, there are four proposed pathways that are ac-
tive during calorie restriction and are associated with
increased life expectancy. These pathways include the
activation of AMP protein Kkinase, activation of
sirtuins, inhibition of insulin-like growth factors-1, as
well as the inhibition of the mammalian target of ra-
pamycin.4 These pathways can be pharmacologically
stimulated through the use of the drugs metformin,
resveratrol, pegvisomant, and rapamycin, respectively.
These mimic the effects of calorie restriction within
the body, to harness its anti-aging properties.4 There is
also research to show that hormonal replacement can
be used as an anti-aging mechanism. This is because
hormone levels generally decrease with age which can
lead to cardiovascular disease, thromboembolic
events, etc.® As such, replenishing hormones to opti-
mal levels can reduce the effects of aging. Further-
more, there is also research to show that the gut mi-
crobiota is key for maintaining optimal functioning of
the immune system.” With age, the gut microbiota be-
comes remodelled with more pro-inflammatory con-
stituents. This can result in the exacerbation of many
auto-inflammatory diseases such as atherosclerosis.”
Pharmacological interventions can re-establish a
healthy gut microbiota and reduce the impacts of age-
related diseases.4 Likewise, there is research pointing
towards the potential of vitamin D as an anti-aging
supplement.4 Vitamin D deficiency is common in el-
derly people and is associated with neurogenerative
diseases such as Alzheimer’s disease, as well as re-
duced muscle mass.89 Supplementing vitamin D can
reduce the risk and effects of these diseases, and thus
act as an anti-aging mechanism.4 However, the fact
still remains that all these mechanisms are still limited
in the sense that they can only slow down the aging
process, rather than suspending it.

STEM CELL THERAPY

Stem cells are cells that are able to divide and differen-
tiate into specific cells.’o This is vital for maintaining
the body’s functional cells, as well as for repair. For
example if someone has a bone fracture, periosteal
stem cells and bone marrow mesenchymal stem cells
are involved in the healing process.!* However, the re-
generative properties of stem cells generally decrease
with age resulting in the progressive deterioration of
body systems, and a reduced ability to withstand inju-
ry.1° As such, stem cell therapy can be used to replen-
ish healthy stem cells within the body and this can act
as an anti-aging mechanism. This has the greatest po-
tential to arrest aging but the process of generating
stem cells is still error prone and can lead to the devel-
opment of cancer.

CONCLUSION

Overall, there are many promising techniques to slow
down the aging process but few that are viable for
stopping it altogether. On top of that, aging is polygen-
ic in nature which means that there are many factors
at play in its progression.!2 Targeting all of these at the
same time is unrealistic which means that some form
of aging will persist despite treatment. As such, the
concept of stopping aging still seems like a distant
dream rather than a currently attainable goal.
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