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ABSTRACT 

In recent years, it's recognized that immunity is controlled by regulatory T cell (Treg). Since essential 
pathophysiological vagaries of allergy are primarily caused by hyper responsiveness of system to allergens that 
obtains after birth, Tregs probable play important roles within the pathogenesis of allergy, predominantly in the 
sensitization phase. The aim of this study is to aim to classify subtypes of Tregs and summarize their roles in 
allergy. Tregs must contain natural Tregs (nTreg) counting inducible costimulator (ICOS) (+) Tregs, CD8(+) Tregs 
and IL-17-producing Tregs, interleukin (IL)-10-producing type 1 Tregs (Tr1 cells), inducible/adaptive Tregs (iTreg). 
These cells share some conjoint features as well as appearance of Foxp3, and secretion of inhibitory cytokine IL-10 
and/or TGF-β. Moreover, it's obvious that Tregs likely pay to allergic conditions like airway inflammation and 
dermatitis, and plays a significant role within the conduct of allergy complete their actions on conquest of effector 
T cells and self-consciousness of initiation of mast cells and basophils. Modulation of functions of Tregs may 
provide a completely unique strategy to stop and treat allergic diseases. 
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INTRODUCTION 

Allergic diseases are chief diseases concerning almost 22% world 
population. The diseases include rhinitis, allergic asthma, allergic 
dermatitis, allergic conjunctitis, anaphylaxis, food or drug allergies 
etc. it's long been accepted that allergic inflammation is that the 
fundamental pathological changes of allergy, and sort I 
hypersensitivity of system is that the basic mechanism of allergic 
inflammation. There are two phases within the basic process of IgE 
mediated allergic inflammation, the sensitization phase and 
effection phase. It has long been recognized that lymphocytes guide 
(if not dictate) the sensitization of allergy by directing 
differentiation of uncommitted (naive) CD4 (+) T helper (Th) cells 
towards Th1, Th2, Th17 and Treg phenotypes. For instance, the 
presence of IL-12 within the local milieu skews towards Th1 
[expression of T box expressed in T cells (T-bet)], IL-4 towards Th2 
(expression of GATA-3), transforming protein (TGF)-β towards 
Treg [expression of forkhead box P3 (Foxp3)] and IL-6 and TGF-β 
towards Th17 (expression of RORgammat) in murine CD4 (+) T  

 
cells. It’s also been demonstrated that the skewing of murine Th 
towards Th17 and Treg is mutually exclusive, notably the presence 
of IL-6 may end in a shift from a regulatory phenotype towards a 
Th17. It’s clear that individuals with defective or suboptimal Foxp3 
expression thanks to mutations in Foxp3 gene or in genes that 
promote Foxp3 expression like STAT5b are vulnerable to allergic 
diseases. Very recently, it's been noticed that insufficient Treg and 
Th1 cells could also be related to the allergic inflammation which 
will be attributed to the Th2 immune reaction in patients affected 
by rhinitis who are sensitive to olive pollen. 
 
A. Subsets of Tregs: At least 5 subsets of Tregs are identified thus 
far. They derived from naive T cells under different conditions, and 
play an important role in controlling allergic diseases. 
 
B. nTregs: The CD4 (+) CD25 (+) Foxp3 (+) cells, which secret IL-
10 and TGF-β, and represent one among the most important 
subsets of Treg. In mice, the cytokines related to the Treg subset 
include both soluble and cell membrane-bound TGF-β and IL-10.
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Both contact-dependent mechanisms involving membrane-bound 
TGF-βto dam T cell proliferation and contact-independent 
mechanisms involving soluble TGF-β and IL-10 are invoked to 
explain the function of those Tregs. These cells originate from 
thymus in response to self-antigens. Their roles in allergen-specific 
immune reactions include suppression of dendritic cells that 
support the generation of effector T cells; inhibition of functions 
and migration of effector Th1, Th2, and Th17 cells; removal of 
manufacture of allergen-specific IgE and initiation of IgG4 
secretion; basophils, eosinophils and suppression of mast cells. Very 
recently, CD4(+)CD25(+)CD127(lo/-) Foxp3(+) Tregs are detected 
within the neonatal thymus. These cells suppress the proliferative 
response to allogeneic stimulation of CD4(+)CD25(-) T cells dose 
dependently.  
 
C. iTregs: iTregs are incidentally encouraged Tregs. Naïve CD4+ T 
cells within the periphery are induced to precise Foxp3 in response 
to foreign antigens and these cells have suppressive function almost 
like nTregs. iTregs has substantial implication in stopping asthma if 
produced early enough in life. Additionally, Th3 cells that secrete 
TGF-β and IL-10 belong to the present subset. D. CD8 + Tregs: A 
subset of Tregs expressing CD8 is rapidly generated from OT-1 
CD8 cells within the presence of IL-4 and IL-12, produces IL-10, 
and exhibits a singular cell-surface phenotype with coexpression of 
activation and naive cellassociated markers. They’re also observed 
in tonsils, but rarely detected in peripheral blood. These 
Foxp3(+)CD8(+) T cells are often induced in vitro in naive CD8(+) 
T cells by polyclonal stimulation, which express predominantly 
CD25(high) and CD28(high), and produce high levels of TNFα, 
IFN-γ, and granzyme B. However, tonsillar Foxp3(+)CD8(+) T cells 
don't express IL-17A, mostly CD25 negative, and express low 
CD127 and CD69. These Foxp3(+)CD8(+) T cells block activation 
of naive or effector T cells by direct T-cell-Tcell interaction that 
antagonizes T-cell-receptor (TCR) signals, and suppress IgG/IgE 
antibody responses, IL-4 expression and therefore the proliferation 
of CD4(+) T cells. E. Cell Signalling of Tregs: As many as five 
subsets of Tregs make Tregs together of the foremost complicated T 
cell groups. Surely, more novel subsets of Tregs are going to be 
discovered and their biological functions are going to be 
investigated. It’s very difficult to know the explanations why 
numerous subsets of Tregs are needed, and the way these cells are 
generated without looking into the intracellular signaling pathways 
of those cells, and their migration routes. While the cellular 
signaling pathways and migration of Tregs remain largely 
uninvestigated summarizes the molecular mechanisms involved in 
cell signaling pathways. Aside from Foxp3 mediated signaling 
pathways, it had been reported that signal transducer and activator 
of transcription 4 (STAT4) is critical for IL-12 inhibited the event 
of TGF-β1-induced-expressing iTregs, although there's a parallel 
pathway involving T-bet. It’s found that IL-4 supersedes Treg 
function via the IL-4RalphaSTAT6 axis, which decreases Foxp3 
expression in Tregs and promotes the event of allergic 
inflammation. Moreover, infectious tolerance mediated by 
membrane-bound TGF-β expressed on Tregs is often compromised 
by the competing effects of IL-4-induced signaling in naive CD4 (+) 
Th cells. Development of CD8 Tregs is directly induced via STAT4 
and STAT6 signaling pathways regardless of TCR signals. F. 
Potential Mechanisms of their Actions: Migration to the involved 
inflammatory area is one among the properties of inflammatory 
cells including Tregs. It’s been found that Foxp3+ Tregs share 
major non-lymphoid tissue trafficking receptors, like CCR4, CCR5, 
CCR6, CXCR3, and CXCR6 with Th17 cells, implicating that  

 
these T cells migrate to and within lymphoid tissues. It’s been 
previously summarized that the mechanisms employed by Treg cells 
to suppress an outsized number of distinct target cell types are often 
broadly divided into people who target T cells and people that 
mainly target antigen-presenting cells. However, anyone or more 
mechanisms are often employed by Tregs during a defined sort of 
inflammation. G. Actions of Tregs on other Immune Cells: The 
suppressive actions of Tregs on other immune cells like effector T 
cells, B cells, eosinophils and mast cells may help to elucidate the 
explanations why Tregs are capable of controlling immunity. H. 
Tregs and Mast Cells: Mast cells are essential for immediate 
allergies, and degranulation of this cell type may be a hallmark of 
allergy. Mast cells are accountable largely for initiation of allergic 
pathological damage and clinical indications. Inhibition of 
mastocyte degranulation by Tregs appears via OX40/OX40 ligand 
interactions whereas inhibition of IL-6 release seems via TGF-β. In 
vitro studies prove that IL-4 and TGF-β1 had complementary effects 
on migration, mastocyte survival, and FcepsilonRI expression, with 
each cytokine abandoning the significances of the opposite. 
Dysregulation of this stability may influence allergic disease and be 
agreeable to battered therapy. Discussion: Tregs are emerging as key 
focus within the sensitization phase of the pathogenesis of allergy. 
Through acting upon other cell types, Tregs seem to regulate 
immunity within the body. Based upon the knowledge available, we 
propose that Tregs should be classified into five subgroups: nTregs 
including ICOS)(+) Tregs, iTregs, Tr1 cells, CD8(+) Tregs, and IL-
17-producing Tregs. These cells share some common features 
including expression of Foxp3, and secretion of inhibitory cytokine 
IL-10 and/or TGF-β. However, signaling pathways of Tregs remain 
largely uninvestigated. In recent years, there's increasing interest 
within the role of both nTreg and iTreg populations in preventing 
hypersensitive immune responses and therefore the underlying 
sensitization to allergens. Since eliminated actions of Tregs may 
increase the prospect for sensitive individuals to suffer from allergy, 
we summarized the involvement of Tregs in several allergic diseases. 
It’s been suggested that peripheral T-cell tolerance to environmental 
antigens is crucial for avoidance of allergy. Therefore, a supreme 
attractive therapy for allergic diseases would be SIT that decreases 
Th2 cytokine construction and promotes initiation of T cell anergy, 
suppressor cytokines and Tregs. Tregs also are involved in other 
immune therapies like parasite or bacterial infections to treat 
allergy.  

CONCLUSION  

A minimum of five subsets of Tregs are derived from naive T cells 
under different conditions, but exact role of every subtype of them 
in controlling allergic diseases remains obscure. It’s widely accepted 
that Tregs play a pivotal role within the development of allergy, 
particularly within the sensitization phase. Therefore targeting 
Tregs are often a useful therapy for prevention and treatment of 
allergy. 


