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Opinion

Advancement in aging and rejuvenation studies have been
progressing exponentially with amazing results in animal models
[1,2] and, on a smaller scale, in some human organs like the corneas
[3]- Today, it is accepted that aging can be reversed and that it has a
set of biological metrics in addition to its de facto association with
several chronic conditions in the adult population. However, aging is
yetto be classified as a disease, since “disease” as defined in the Oxford
dictionary is “a disorder of a structure or function in a human, animal
or plant, especially one that has a known cause and a distinctive
group of symptoms, signs or anatomical changes.” As such, while the
structural disorder associated with aging on a molecular and cellular
levels has been well documented [4], it still lacks a distinct group of
symptoms, signs and anatomical changes between all people of the
same age group. Therefore, no direct link can be formed between
anticipated disease signs with any given age, but merely a higher
statistical probability, which demotes “aging” into a risk factor. This
piece argues that in spite of such delineation, after considering the
factors associated with aging, its pathology and physiological changes
accompanying it, aging can be considered as a progressive disease
responsible of a wide subset of chronic conditions. The importance
of such a definition lies in amending the approach towards aging
research as well as the target and scope of clinical interventions.

Does Aging Refer to an Age Group?

Aging studies today are concerned by maladies mostly associated
with the above 60 age group, particularly those with debilitating
consequences. Thus, neurological disorders are highly targeted, while
other diseases, such as cardiovascular, diabetes and even cancer,
are generally studied separately without referencing the role that a
patient’s age might have in its development. However, the number of
diseases, including chronic conditions, increase exponentially with
age. The fact that younger patients with similar diseases exist should
not detract from the role an aging system plays in accommodating
their pathology. This brings about the first important distinction
that must be drawn with regards to aging. Aging studies should
not target a distinct age group, rather it is a disease that increases
exponentially with age, the pathology starts at the late thirties
and early forties in most people and builds up with time. As such,
any interventions targeted to an age group above 60, to mitigate
disease manifestations can be mostly cosmetic in nature. Based on
numerous studies using heterochronic parabiosis, aging is shown to
be due to not yet fully identified circulating factors [5,6]. In principle,
accumulation of “toxins” in plasma with age leads to deregulation
in cellular signaling, even in young mice sharing blood circulation
with an older companion [7]. The variation in disease manifestation
between different individuals of a given age group can be due to a
delay in the onset of aging, a more genetically robust system or a
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healthier diet and lifestyle. Thus, clearing the blood stream from such
toxins can have positive effects with regards to aging [8], however,
understanding the reason behind such an event can potentially have
a much more lasting effect. Moreover, once aging “initiators” are
identified, they can be targeted individually using various cellular
reprogramming techniques in order to restore their functionality [9].
There have been some recent studies that propose specific organs as
initiators of aging, such as the hypothalamus [10] or the kidneys [11],
nevertheless, more investigations are needed in order to confirm
these hypotheses.

Investigating Aging and its Associated Diseases

Another important conceptual challenge is the gap that
separates different biomedical research concentrations in spite of
the similarities shared between them on a cellular and molecular
levels. When it comes to aging, the physiology is well defined by a
set of known hallmarks, that include among others, deregulated
nutrient sensing, mitochondrial dysfunction, cellular senescence in
addition to epigenetic alterations [12]. However, none of these factors
are considered in diseases that increase exponentially with age, such
as cancer, obesity, diabetes or cardiovascular diseases. To date, the
fragile aging system does not have robust in vitro models to be used in
the study of other diseases. While, in vivo models can be used in such
studies, to the best of our knowledge, they have never been performed.
Nevertheless, understanding the role that an aging system plays in
disease development and progression can help shape the proposed
medical interventions and present a first line of testing for various
remedies that target them. For example, senescence associated
secretory phenotype (SASP) has been shown to effect disease
spread and impede the immune system [13,14]. While, metabolic
dysfunction has been linked with several diseases, including cancer
[15], neurological disorders [16] and some autoimmune diseases
[17]. In fact, the role that SASP plays by inducing an inflammatory
response, can be linked with the higher susceptibility to COVID 19
in the aging population [18]. Conversely, dietary remedies such as
intermittent fasting and calorie restriction, have been shown to
slow the rate of aging and are prescribed to alleviate several chronic
conditions [19]. Lastly, rejuvenation and aging literature lack a stable
and consistent quantitative measure of success. Thus, it is hard to
differentiate between those that slow the aging process, rejuvenate or
even reprogram the organ into a younger state altogether.

The Future of Rejuvenation Studies

While complete reversal on epigenetic level was only achieved
using specific transcription factors that were able to reprogram the
cell into a younger phenotype [20]. Such methods can only be used
locally in order to control their impact. Moreover, stem cells, as
well as transcription factors are highly susceptible to the systemic
environment, which stresses the importance of implementing such

techniques in younger age groups as a means of correcting the status
of the disease and minimize the risks associated with the effect of
aging associated circulating factors on them. Aging studies have
managed to uncover key factors and achieve amazing results. Most
importantly it succeeded in cracking the belief that aging is inevitable
by identifying various methods to maintain a younger physiology
longer. However, at this stage it is necessary to address the disease at
its source, which can potentially alleviate the burden of several other
diseases and maintain a healthier society.
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