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Perspective

Interferons Play an Important Role in Defence Mechanisms Against Pathogens
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Department of Biology, University of Burundi, Bujumbura, Burundi

DESCRIPTION

Interferons, often referred to as the protectors of the immune
system, are a vital component in the body's defense against
viruses, bacteria and other pathogens. These small proteins play a

the

and are integral to both innate and adaptive immunity.

crucial role in coordinating body's response to infections
Discovered over half a century ago, interferons have since been
studied extensively, resolving their diverse functions and
therapeutic potential. This study, into the world of

interferons, exploring their discovery, mechanisms of action and

discuss

their significance in health and disease.

Discovery and types of interferons

The discovery of interferons dates back to the late 1950s when
that could
produce a substance capable of interfering with viral replication

studies observed cells infected with viruses
in neighboring cells. This substance was later identified as
interferon. Since then, several types of interferons have been
identified, categorized into three main groups: type I, type Il and

type Il interferons.

Type I interferons include multiple subtypes, such as Interferon
Alpha (IFN-0) and Interferon-Beta (IFN-B), among others. These
interferons are produced by various cell types, including
fibroblasts, macrophages, and dendritic cells, in response to viral
infections and certain stimuli.

Type II interferon, known as Interferon Gamma (IFN-y), differs
from type I interferons in structure and function. It is primarily
produced by activated T cells and Natural Killer (NK) cells and
plays a critical role in regulating immune responses, particularly
against intracellular pathogens and tumors.

Type III interferons, also called Interferon Lambdas (IFN-A),
share similarities with both type I and type II interferons in terms
of their antiviral properties. They are produced by various cell
types and contribute to the defense against viral infections,
particularly at mucosal surfaces.

Mechanisms of action

Interferons exert their effects through a complex network of
signaling pathways, ultimately leading to the induction of an
antiviral state in target cells. Upon binding to their respective cell
surface receptors, interferons initiate a cascade of intracellular
events, culminating in the expression of hundreds of Interferon
Stimulated Genes (ISGs). These ISGs encode proteins with
diverse functions, including antiviral, immunomodulatory and
apoptotic activities.

One of the primary mechanisms by which interferons confer
antiviral protection is through the upregulation of enzymes like
Protein Kinase R (PKR) and 2',5-Oligoadenylate Synthetase
(OAS), which inhibit viral replication and promote the
degradation of viral nucleic acids. Additionally, interferons
enhance the presentation of viral antigens to immune cells,
thereby stimulating adaptive immune responses against the
invading pathogens.

Significance in health and disease

Interferons play a crucial role in defending the body against viral
infections, as evidenced by their efficacy in treating various viral
illnesses, including hepatitis B and C, Human Papillomavirus
(HPV) infections, and certain forms of cancer. Interferon-based
therapies have been instrumental in controlling viral replication,
reducing disease progression and improving clinical outcomes in
affected individuals.

Moreover, interferons are involved in regulating inflammatory
responses and maintaining immune homeostasis. Dysregulation
of interferon signaling has been implicated in the pathogenesis of
autoimmune diseases, such as Systemic Lupus Erythematosus
(SLE) and rheumatoid arthritis, highlighting the importance of
proper interferon function in preventing autoimmunity.

In addition to their role in infectious and autoimmune diseases,
interferons have garnered significant attention for their potential
therapeutic applications in cancer immunotherapy. By activating
immune cells and enhancing antitumor immune responses,
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interferons hold assurance as adjuvant therapies in combination
with other cancer treatments, such as chemotherapy and
immunotherapy.

CONCLUSION

Interferons represent a knowledge of the body's innate immune
defenses, playing a pivotal role in combating viral infections,

regulating immune responses and maintaining immune
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homeostasis. Their diverse functions and therapeutic potential
have sparked the
clinicians alike, paving the way for the development of novel
therapies for
understanding of interferon biology continues to evolve, so too

widespread interest among studies and

interferon-based various diseases. As our
will our ability to harness the therapeutic benefits of these
molecules in the fight

autoimmune and neoplastic disorders.

remarkable against  infectious,
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