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ABSTRACT

The body's cells produce highly reactive substances known as reactive oxygen species
(ROS). Though ROS are important in immunological responses as well as metabolic
pathways. However, high concentrations bring about oxidative stress, which lead to
many lifestyle diseases such as diabetes, heart diseases, etc. This chapter examines
involvement of the ROS in mechanism of disease initiation, and how the dynamic
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nature of the individual ROS might open the options for personalized treatment.
Moreover, it is also examined how differences in genotype with respect to important
enzymes, could influence life style diseases. Interactions with genes in explaining
responses to drug therapy are exemplified in the context of diabetes, cancer, and
inflammatory diseases. These findings offer contributions to controlling oxidative
stress and related disorders through growing approaches for templatized strategies
from within a better awareness of ROS and other genetic factors.

1. INTRODUCTION:

Reactive Oxygen Species (ROS) are collectively reactive molecules which can be
generated by various forms of cells in the body. These molecules include; hydrogen
peroxide (H,0,), hydroxyl radical (OH"), singlet oxygen and super oxide (O*"), (Be-
dard & Krause, 2007). These molecules although unstable, participate in a vast array
of biological processes. ROS take part in pathogen resistance, cellular signalling,
and homeostasis. However, their reactive nature makes them potentially lethal. In
most cases, ROS can harmfully affect the cellular proteins, lipids and nucleic acids
when the body’s antioxidant defences fail to sufficiently scavenge them leading to
oxidative stress and disease advancement, (Nathan & Cunningham-Bussel, 2013).

ROS are mainly produced during normal metabolic processes, mainly within
the mitochondrial respiratory chain during the production of ATP. Enzymes such as
NADPH oxidase also contribute to ROS production during immune responses and
cellular metabolism. Although ROS are naturally generated under conditions that
require high energy such as exercising or during immune responses. However high
levels of ROS can overcome the body antioxidant system. Imbalance between ROS
production and neutralization is responsible for the phenomenon being referred to
as oxidative stress, which is assumed to contribute to the development of lifestyle
diseases, (Yang & Lian, 2020).

Many lifestyle diseases, including cardiovascular diseases (CVDs), metabolic
disorders, (like diabetes, arthritis, cancer), respiratory and neurodegenerative dis-
orders, are associated with metabolic imbalances, chronic inflammation or cellular
dysfunction, where ROS possess a dual role. On one hand, ROS are involved in the
regulation of the metabolic processes happening in cells and immune reactions.
On the other hand, the increased ROS production leads to tissue damage, chronic
inflammation, and development of complications such as hypertension, heart fail-
ure, and neurodegeneration. In cancer for instance, ROS at lower level can promote
tumour growth and metastasis through changing signalling pathways whereas at
higher levels, it can cause oxidative stress that results in cell death, (Nakamura &
Takada, 2021).
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