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DESCRIPTION

Aging is a complex biological process that involves a gradual
decline in cellular function, leading to the deterioration of
tissues and organs over time. The biochemistry of aging refers to
the molecular and cellular changes that occur within the body as
people age. These
environmental and lifestyle factors and contribute to the aging

changes are influenced by genetic,
process in various ways. Several biochemical mechanisms have
been identified as key factors in aging, including oxidative stress,
cellular senescence, mitochondrial dysfunction and changes in
protein Understanding these processes is

important for developing strategies to reduce agingrelated

homeostasis.

diseases and improve health during the aging process [1-3].

One of the most wellstudied biochemical mechanisms of aging
is oxidative stress. Free radicals, particularly Reactive Oxygen
Species (ROS), are highly reactive molecules that can cause
damage to cellular components, including proteins, lipids and
DNA. ROS are generated as by-products of normal cellular
metabolism, particularly in the mitochondria during ATP
production. Over time, the accumulation of oxidative damage
contributes to the aging process and the development of age-
related diseases such as cardiovascular disease, neurodegenerative
disorders and cancer. Antioxidant defense systems, such as
superoxide dismutase, catalase and glutathione peroxidase,
normally neutralize ROS and prevent excessive damage.
However, with age, the efficiency of these antioxidant systems

declines, leading to an increased burden of oxidative damage [4].

Cellular senescence is another key biochemical feature of aging.
Senescent cells are damaged cells that have lost their ability to
divide but do not undergo programmed cell death (apoptosis).
Instead, they accumulate in tissues and release a variety of pro-
inflammatory factors, known as the Senescence-Associated
Secretory Phenotype (SASP). The accumulation of senescent
cells contributes to chronic inflammation, tissue dysfunction

such as

the

osteoarthritis,

and development of agerelated diseases

Alzheimer's  disease and  atherosclerosis.
Senescence can be triggered by various factors, including
oxidative stress, telomere shortening and DNA damage.
Telomeres are protective caps at the ends of chromosomes that
shorten with each cell division. When telomeres become critically
short, cells enter a state of senescence, which is believed to be a

protective mechanism against cancer but also contributes to
aging.

Mitochondrial dysfunction is another major biochemical driver
of aging. Mitochondria are the powerhouses of the cell,
responsible for producing the energy necessary for cellular
functions. However, mitochondrial function declines with age
and this decline is thought to play an important role in the aging
process [5-7]. Aging leads to a decrease in mitochondrial number
and function, as well as an increase in mitochondrial DNA
mutations. These mutations can result in impaired energy
production, increased oxidative stress and the accumulation of
damaged proteins. The decline in mitochondrial function has
been implicated in various agerelated diseases, including
neurodegenerative diseases like Parkinson’s and Alzheimer’s

(8-10].

In conclusion, the biochemistry of aging is a multifaceted

process involving oxidative stress, cellular senescence,

mitochondrial dysfunction, protein homeostasis and epigenetic
changes. While these processes are all interrelated, their
accumulation over time leads to the gradual decline in cellular

the

Understanding these biochemical mechanisms is important for

function and development of agerelated diseases.
developing strategies to extend healthy lifespan and delay the
onset of age-related conditions. Research into aging continues to
uncover new insights into the molecular underpinnings of the
aging process, development of therapies that could slow or even

reverse certain aspects of aging.
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