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INTRODUCTION

Allergic diseases are of great health concern with a wide 
geographical distribution [1,2]. The disease is being considered 
as an epidemic in developed countries and has doubled in past 2 
to 3 decades but, currently the incidence is increasing alarmingly 
both in developing and developed world. India is experiencing an 
increasing trend, which otherwise was considered as low endemic 
zones for such disorders [3]. The disease is multi etiological without 
a single factor being established as a causal agent. Therefore, 
etiology remains unclear rather than conclusive. Epidemiological 
research over the last years has helped to identify possible 
environmental factors associated with allergic diseases. Among 
the various risk factors like smoke in different forms, pollution, 
microbial infections, occupational exposures, diet, pesticide use 
etc have been associated with allergies.  However, the worldwide 
variation in its incidence suggests a complex interplay of multiple 
environmental, socioeconomic, and cultural factors [4-7]. Further 
research regarding the role of various risk factors in modulating 
differences in allergic disease prevalence between migrant and 
native populations will enhance our understanding of the complex 
gene-environment interactions involved in the pathogenesis of 
allergic disorders. 

The condition that result due to exposure of body to environmental 
substances is characterized by raised IgE levels- a feature of allergic 
diseases. It results due to immune reaction to a substance called 
an allergen, which is normally harmless [8,9]. Allergen-specific 
IgE- antibodies cause most allergic reactions. A number of atopy 
susceptibility interleukin genes have been identified which regulate 
the production of IgE [10,11]. Genome wide Association studies 
(GWAS) have identified strong linkage of different genes with 
atopy in different populations [12-14]. IL-13 and STAT6 genes 
have been found to be involved in the regulation of IgE synthesis 
and manifestation of allergic disorders [15-17]. A number of studies 
regarding the different polymorphic variants of inflammatory 
markers and allergic phenotypes are available [18-20]. Considering 
the hyperactive immune response in the form of increased levels 
of IgE and altered interleukins genetic variants as a common 
biochemical manifestation among allergic patients as reported 

elsewhere [21-25]. With a suitable environmental settings for 
presence of huge variety of allergens, there is a general perception 
that visible particles in air such as fluffy seeds from poplars and 
blooms could result in increased incidence of allergies in Kashmir. 
But, with little or no information to support such observations, 
we intend to identify the patients having different types of allergic 
disorders and find out any possible correlation with certain gene 
variants of interleukins.

Since, in allergic disorders an increased level of IgE and mutations 
in different inflammatory genes like IL4, IL4 receptor alpha etc are 
a common biochemical manifestation as reported elsewhere with 
none of the studies available in study population, it has created the 
opportunity to develop novel clinical strategies for the management 
and treatment of these patients in study population. IL4 is involved 
in the regulation of IgE synthesis and manifestation of allergic 
disorders [26] through its binding capacity with IL4 receptor- a 
membrane receptor. IL4 gene (HGNC: 6014) is clustered in a 160 
kb region on the long arm of chromosome 5, recruit eosinophils and 
mast cells and induce B-cells for IgE synthesis [27,28]. In addition, 
IL4 is also responsible for regulating differentiation of naive T cells 
into Th2 subtype. In response to allergen IL4 strongly influence 
bronchial hyperreactivity resulting in airway inflammation, mucus 
hypersecretion and airway remodelling [25]. The gene coding for 
IL4R-α (IL4R; HGNC: 6015) is located at chromosome 16p12.1. 
Polymorphic variants of several IL4R, have been associated with 
different atopic phenotypes and increased production of IgE 
[20]. The IL4R I50V (+A148G; rs1805010) single nucleotide 
polymorphism (SNP) in the coding region at position 50 in the 
amino acid sequence have been shown to affect the strength of 
signaling through the receptor and may be able to regulate other 
genes down the pathway [29]. Another polymorphism IL4R 
Q576R (A1902G; rs1801275) consists of an A-to-G transition 
at nucleotide 1902, causing a change from glutamine (Q) to 
arginine (R) at codon 576 in the cytoplasmic domain of the 
IL4R has been associated with hyper-IgE syndrome, severe atopic 
dermatitis, and a phenotype of atopy [30,31]. It has been reported 
that B lymphocytes isolated from allergic patients bearing Q576R 
variation in IL4R gene have an enhanced CD23 (soluble form of 
low affinity IgE receptor) induction in response to IL-4 [30,31]. 
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IL4 70bp VNTR polymorphism exists due to presence of variable 
number of tandem repeats (VNTRs) in intron 3 of IL4 gene [32]. It 
has been suggested that specific number of VNTR copies affect the 
transcriptional activity of the gene, thereby modifying the resulting 
immune response. The Rp1 allele (2 repeats) is more responsive to 
transcription, leading to IL4 over-expression, thereby altering the 
Th1/Th2 balance by upregulation of the Th2 immune response 
and downregulation of the Th1 immune response [33]. Individuals 
with different copy numbers of the repeat sequences differ in the 
number of potential protein binding sites, thereby altering the 
amount of cytokine production [32].

CONCLUSION

Different cytokines as modulating factors of the immune response 
and inflammatory reactions are involved in the pathogenesis of 
Atopy. It is an inflammatory disorder of upper airways and skin 
resulting from environmental and genetic factors individually as 
well as complex interactions between the two. With a suitable 
environment for housing a huge variety of allergens, Kashmir valley 
has a significant number of Atopic patients. There has been an 
increase in number of people seeking medical help for complaints 
ranging from seemingly mild symptoms such as watery and itchy 
eyes, cough and cold to serious asthmatic attacks. The discovery 
of these genetic alterations has created the opportunity to develop 
novel clinical strategies for the management and treatment of these 
patients. In this background, we intend to identify the patients 
having atopic disorders and elucidate the role of IL4 and IL4R 
gene variants alone as well as their combinational effect on atopic 
disorders in presence of different life style and environmental 
factors
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