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DESCRIPTION

Allergic

dysregulated immune responses to harmless substances, known

inflammation is a complex process driven by
as allergens. The immune system plays a significant role in
orchestrating this inflammatory cascade, involving a delicate
balance between pro-inflammatory and regulatory mechanisms.
Understanding the immune regulation in allergic inflammation
is important for developing effective therapeutic strategies to

manage allergic diseases.
Immune response to allergens

Allergic inflammation begins with the recognition of allergens
by the immune system. Antigen-Presenting Cells (APCs), such as
dendritic cells, capture and process allergens, presenting
antigenic peptides to T lymphocytes. This interaction activates
allergen-specific T helper 2 (Th2) cells, which produce cytokines
like Interleukin4 (IL-4), Interleukin-5 (IL-5), and Interleukin-13
(IL-13).

Pro-inflammatory pathways

IL-4 promotes class switching in B cells, leading to the
production of allergen-specific immunoglobulin E (IgE)
antibodies. IgE antibodies bind to high-affinity receptors (FceRI)
on mast cells and basophils, sensitizing them to subsequent
allergen exposure. Upon re-exposure, crosslinking of IgE
receptors triggers the release of inflammatory mediators such as
histamine, leukotrienes, and cytokines, leading to vasodilation,
increased vascular permeability, and smooth muscle contraction.

Immune regulation mechanisms

Despite the pro-inflammatory cascade, the immune system
employs various regulatory mechanisms to maintain homeostasis
and prevent excessive inflammation. Regulatory T cells (Tregs)
play a major role in immune regulation by suppressing effector T
cell responses and maintaining tolerance to self and harmless
antigens.

Role of tregs in allergic inflammation

Tregs exert their function through multiple
mechanisms. They produce anti-inflammatory cytokines such as
interleukin-10 (IL-10) and Transforming Growth Factor-beta
(TGE-B), which inhibit the activation and function of effector T
cells, including Th2 cells. Tregs also express surface molecules
like cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) and
programmed cell death protein 1 (PD-1), which compete with co-

stimulatory molecules on APCs, resulting in the suppression of T

suppressive

cell activation.
Dysfunction of tregs in allergic diseases

Dysregulation of Tregs has been implicated in the pathogenesis
of allergic diseases. Reduced numbers or impaired function of
Tregs have been observed in patients with allergic rhinitis,
asthma, and atopic dermatitis. This imbalance between Tregs
and effector T cells leads to exaggerated immune responses to
allergens, chronic inflammation, and tissue damage.

Therapeutic strategies targeting immune regulation

Understanding the role of immune regulation in allergic
inflammation has paved the way for the development of targeted
therapeutic strategies. Immunomodulatory therapies aimed at
enhancing Treg function or inducing immune tolerance hold
promise for the treatment of allergic diseases. These include
(AIT), which

reprogram the immune response to allergens, and biological

Allergen-Specific Immunotherapy aims to
agents that target key immune pathways involved in allergic

inflammation.

CONCLUSION

Immune regulation plays a major role in modulating allergic
inflammation. While pro-inflammatory pathways drive the
allergic response, regulatory mechanisms mediated by Tregs
maintain immune homeostasis and prevent excessive inflammation.
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Dysfunction of Tregs contributes to the pathogenesis of allergic enhancing immune regulation offer avenues for the treatment of
diseases, highlighting the importance of restoring immune balance allergic diseases, with the potential to improve patient outcomes
for effective disease management. Therapeutic approaches aimed at and quality of life.
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