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The readers might be aware of
Yayati, the Puranic king and son of King
Nahusha and his wife Ashokasundari,
daughter of Lord Shiva and Parvati, who
was one of the ancestors of Pandavas. As
the story goes, Yayati swapped his old age
with his youngest son, Puru and remained
young for around thousand years to enjoy all
the pleasures of the senses. Although not
exactly like Yayati, everyone aspires to
remain healthy and youthful all the time in
life. But the question still remained
unanswered: is it possible to do away with
the inevitable curse of ageing - the senile
symptoms and die healthy?

If not avoid completely, it is now
possible to delay at least some of the many
effects of aging. For example, by avoiding
unprotected exposure to the sun, one can
delay skin aging. Similarly, a balanced diet
can lower the incidence of many diseases
including heart disease. Today, a number of
products available in the market, including
diets, drugs and supplements, are claimed to
have anti-aging properties. Although some
of these products might have proven impact,
delaying the onset of a single age-related
disease cannot scientifically be considered
as equivalent to delaying the ageing process
as a whole (Hayflick, 2004). It is something
like using antimicrobial therapy to avoid
opportunistic bacterial infections in AIDS

patients, which may help avoiding life-
threatening infections but cannot cure HIV
infection. It is interesting to note that
longevity increased roughly by 50% in the
past century and yet there is no evidence that
people age slower; we live longer now
mostly because deaths caused by infectious
diseases have gone down (Hayflick, 1994).

Growing old is recognized as the
primary risk factor for a number of chronic
and life-threatening conditions like diabetes
or cardiovascular diseases. Taking regularly
a nutritious diet may help avoiding diseases
and eventually may extend life-span. It was
interesting to observe that feeding of royal
jelly and fish oil could significantly increase
the average lifespan of mice (Jolly et al.,
2001; Inoue et al., 2003). However, it does
not mean that these treatments resulted in a
delay in ageing but it only means that they
provide healthy nutrients to the animals. It
is, therefore, necessary to be careful in
interpreting the effect of a therapeutic
intervention in increasing longevity or
delaying the ageing process.

In an attempt to develop therapies
against ageing, we must first understand the
biology of ageing at the tissue, cellular and
molecular levels, and then working on it, we
have to try to develop new preventative
medicines. Regular synthesis of essential

Published By Babrone Team, College of Veterinary Science, Khanapara, Guwahati-22, 781022


http://babrone.edu.in/blog/

http://babrone.edu.in/blog/index.php/2018/11/02/prospect-of-anti-ageing-therapy/

proteins in the natural process is required for
continuation of cellular functions. Partially
degraded proteins can build up over time
when a person is ageing, compromising
many cellular functions. Treatment with the
drug rapamycin has been shown to enhance
normal protein  turnover mechanisms
resulting in extension of lifespan in mice
and improving immune function in people
(Faragher, 2018).

Major approaches to counter ageing

A number of ways to counter ageing
and extend healthy life have been proposed
recently based on intensive research
particularly involving mice. The following
are some of the tested interventions that
have shown promising role in enhancing
life-span in mice.

Calorie restriction, intermittent fasting
and methionine restriction

Even when started late in life, a
calorie restriction has been shown to extend
life-span of mice. Similarly, intermittent
fasting such as alternate day fasting, which
can cause a restriction in calorie intake, may
also result in extension of life in mice
(Dhahbi et al., 2004). Diets artificially low
in methionine produce extended longevity in
mice, though not to the same extent as
calorie restriction (Sun et al., 2009).

Telomerase and p53

The enzyme telomerase, also called
terminal transferase, is a ribonucleoprotein
that adds a species-dependent telomere
repeat sequence to the 3' end of telomeres. A
telomere is a region of repetitive sequences
at each end of eukaryotic chromosomes in
most eukaryotes. Thus telomerase extends
length of telomeres and thereby prolong the
life of individual cells. However, this

usually leads to cancer rather than extended
life. On the other hand, p53 is an anti-cancer
protein that normally reduces lifespan and
lowers the risk of cancer. Lack of telomerase
is found to cause a severe defect in the
fundamental functions of stem cells. In
genetically engineered mice that did not
express telomerase, stem cells lost their
functionality and became unable to
regenerate the damaged epithelial tissue. A
Spanish group of scientists showed 50% life
extension in mice by administering a
suitable ~ combination  of  enhanced
telomerase and p53 (Anon, 2006).

Hormonal Therapies

Growth hormone has a long history
as an anti-aging treatment and some
evidence suggests hGH has beneficial
effects in elderly people. However, adverse
effects like diabetes and glucose intolerance
are frequent in the treated elders (Blackman
et al., 2002), which restricts application of
this therapy. While once considered to be a
major breakthrough, hGH therapy failed to
live up to the expectations, mostly due to its
adverse side-effects (Liu et al., 2007).

Genes involved in the GH/IGF-1
signaling pathways can lengthen lifespan in
vertebrates and invertebrates, implying
evolutionary conservation of the molecular
mechanisms. Importantly, this research has
also shown that these genetic alterations can
keep the animals healthy and disease-free
for longer periods, and can alleviate specific
age-related pathologies similar to what is
observed for calorie restricted individuals
(Berryman et al., 2008).

Antioxidants

One of the theories related to the
aging process is the free radical theory of
aging (Harman, 1981). One of the natural
mechanisms to fight with the reactive
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oxygen species (ROS) that generate during
the process of energy production in cells is
the antioxidants, which have also been
proposed to have anti-ageing effect.
However, many studies conducted in mice
indicated that antioxidants do not slow
ageing although they can at times slightly
increase longevity (Holloszy, 1998; Saito et
al., 1998). While there is no proof that
antioxidants can delay ageing, some studies
have shown that antioxidant supplements
may rather increase mortality (Bjelakovic et
al., 2007; 2008).

Inactivating the clk-1 gene

The longevity-promoting effect of
reducing CLK-1 activity was initially
observed in  Caenorhabditis elegans.
Reducing the activity of the clkl gene that
encodes a mitochondrial enzyme resulted in
a prolongation of lifespan by about 32% in
mice. The inactivation of the gene decreases
reactive oxygen species (ROS) levels, the
toxic molecules that damage proteins, lipids
and DNA, and this likely explains the
increase in lifespan (Anon, 2005).

NAD+ precursor like NMN

A major metabolic signaling
molecule that has been shown to exhibit
significant decline with increasing age is
NAD+ (Bonkowski and Sinclair, 2016). It
plays a crucial role in regulating the activity
of many important signaling molecules
involved in age-related diseases. However,
NAD+ molecule cannot effectively cross
cell membranes and therefore feeding or
administering it directly will not make it
available in the cell. Instead, an NAD+
precursor may be wused to increase
bioavailability of NAD+. An NAD+
precursor, Nicotinamide Mononucleotide
(NMN) has shown great promise in this
aspect. By administering itin normal
drinking water to older mice, NAD+ levels
were restored to levels normally found in

younger healthy animals (Gomes et al.,
2013).

When NMN was administered to
advanced aged mice, it improved DNA
repair capacities in response to extrinsic
stress and ageing (Li et al., 2017). A recent
study also demonstrated that following
NMN intake, there was an increased
exercise endurance mediated by improved
blood vessel growth and increased blood
flow in aged mice (Das et al., 2018).

Alagebrium or ALT-711

Alagebrium (formerly known
as ALT-711) is  another  anti-ageing
compound that has drawn attention in the
recent time. It can catalytically break the
advanced glycosylation end-product cross-
links that occur when glucose is attached to
a protein thereby reversing one of the main
mechanisms of ageing (Anon, 2007).
Although the details about the effects and
side-effects of this drug are still not known
completely, it is thought to have some anti-
ageing potential.

Metformin

Metformin, a biguanide has also
been shown to increase lifespan. It extended
the lifespan of worms by 40% and also
significantly increased the lifespan of mice
(Onken and Driscoll, 2010). Like many
other anti-ageing drugs, metformin induces
many of the benefits of calorie restriction,
such as improved physical performance,
increased insulin sensitivity, and reduced
LDL and cholesterol levels without actual
calorie restriction (Martin-Montalvo et al.,
2013).

In addition to the above, various
other compounds have also been claimed to
have one or the other anti-ageing effect
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either by extending lifespan of invertebrates
and vertebrates, or reducing the severity of
age-related problems including diseases of
old age. Some of such compounds include
Aspirin, C60, Lithium, Curcumin,
Oxaloacetate, Rhodiola, Carnitine, NAC,
Carnosine, Melatonin, Lactic acid, Gluconic
Acid, Malate, Acetate, Pyruvate, Activated
charcoal, Lutein, Theaflavins, Inositol,
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