
Introduction
        Allergy is a hypersensitivity disorder of the immune 
system [1,2]. Allergic reactions occur to normally harmless 
environmental substances known as allergens; these reactions 
are acquired, predictable, and rapid [2,3]. Strictly, allergy 
is one of four forms of hypersensitivity and is called type 
I (or immediate) hypersensitivity [1,4]. It is characterized 
by excessive activation of certain white blood cells called 
mast cells and basophiles by a type of antibodies known as 
IgE, resulting in an extreme inflammatory response [3,5]. 
Common allergic reactions include eczema, hives, hay fever, 

asthma attacks, food allergies, and reactions to the venom of 
stinging insects such as wasps and bees [6,7].
Interferons (IFNs) are proteins made and released by the cells 
of most vertebrates in response to the presence of pathogens 
- such as viruses, bacteria, or parasites  or tumor cells [8,9]. 
They allow communication between cells to trigger the 
protective defenses of the immune system that eradicate 
pathogens or tumors [10-15]. 
IFNs belong to the large class of glycoproteins known as 
cytokines [16,17].
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significant difference in the distribution of the IFN-γ genotypes at position 874 among the studied groups as compared all together.  
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the IFN-ɤ gene and their role in the development of atopic diseases provides a focus for the development of novel diagnostic and therapeutic 
strategies.
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Although they are named after their ability to „interfere” with 
viral replication within host cells, IFNs have other functions: 
they activate immune cells, such as natural killer cells (NK) 
and macrophages, they increase recognition of infection 
or tumor cells by up-regulating antigen presentation to T 
lymphocytes; and they increase the ability of uninfected host 
cells to resist new infection by virus [18-20]. Certain host 
symptoms, such as aching muscles and fever, are related to 
the production of IFNs during infection [21-26]. 
The aim of the work is to Analyze the allelic distribution 
of interferon gamma gene polymorphism 874A>T in 
some allergic diseases (allergic skin diseases and allergic 
conjunctivitis) and to study the relationship of the allele with 
markers of allergy (serum IgE level and absolute Eosinophil 
count).
This study included 300 Egyptian individual, divided into 
100 patients with allergic skin diseases, 100 patients with 
allergic conjunctivitis and 100 healthy individual were taken 
as controls. The patients selected from the ophthalmology 
and dermatology outpatient clinic of the main University 
Hospital, Faculty of Medicine, University of Alexandria.  
Informed consent was taken from all patients participating in 
the study; The study was approved by the Alexandria Faculty 
of Medicine, Research Ethics Committee.

Methods
        All the studied individuals (allergic skin diseases, 
allergic conjunctivitis and control groups) were subjected to 
the following:

I. Full history of:
- Onset of symptoms.
- Previous history of the same symptoms. 
- Aggravation of symptoms by some  types of food.
- Past history of other allergic conditions as atopic asthma, 
eczema and rhinitis.
- Drug history.
- Family history of allergic diseases. 

II. Clinical examination:
Symptom of allergy:
a. Ophthalmologic examination
b. Dermatological examination

III. Laboratory investigations: 
- Eosinophil count  was estimated.
-Total IgE level was measured by ELISA technique.
- Nuclear DNA extracted from peripheral leukocytes and 
interferon gamma gene polymorphism 874A>T was detected 
by Amplification Refractory Mutation system (ARMS-PCR).

1. Absolute Eosinophil Count.                                                                                             
Complete blood count (CBC) were performed on a 3 
differential automated cell counter sysmex KX-2IN (Sysmex, 
Kobe, Japan) and Absolute Eosinophil Count was estimated. 
2. Total IgE level  by ELISA technique.
Total IgE level was assayed using DRG International Inc., 
[27] USA ELISA kit.

3. Detection Of Interferon Gamma Gene Polymorphism 
874a>T
- Genomic DNA extraction 
Genomic DNA was extracted from peripheral blood 
leucocytes. Venous blood was collected from each subject 
into EDTA tubes withdrawn under complete aseptic 
technique. Genomic DNA was isolated using illustra 
blood genomicPrep Mini Spin Kit (GE Healthcare, United 
Kingdom) using column extraction technique.

Gamma interferon gene polymorphism detection using 
polymerase chain reaction - Amplification Refractory 
Mutation system [28]

Genotyping for 874AT polymorphisms in IFN-γ was 
performed and genes were typed using the refractory   
mutation system-polymerase chain reaction (ARMS-PCR). 
To assess the success of PCR amplification in both reactions, 
an internal control was amplified using a pair of primers 
designed from the nucleotide sequence of the human growth 
hormone (HGH).

- Primers used:
a. Common primer (antisense) of IFN- γ  5’-TCA ACA AAG 
CTG ATA CTC CA-3’
b. Allele-specific sense primer T 5’-TTC TTA CAA CAC 
AAA ATC AAA TCT-3’
c. Allele-specific sense primer A 5’-TTC TTA CAA CAC 
AAA ATC AAA TCA-3’
d. Control primer (HGH) (sense), 5’-CCTTCCAAC CAT 
TCC CTT A-3’
e. Control primer (HGH) (antisense), 5’-TCA CGG ATTTCT 
GTT GTG TTTC-3’

Results
        The results of the present study showed that in the Skin 
allergic group, the (AT) genotype and the (TT) genotype 
were the most common (both are 45%), while in the  
Conjunctivitis group and the normal control groups the (TT) 
genotype was the most common (60% and 90% respectively). 
Moreover, there was statistically significant difference in the 
distribution of the IFN-γ genotypes at position 874 among 
the studied groups as compared all together. 
The results also revealed statistically significant association 
between genotype and the allele frequencies of the +874T/A 
gene polymorphism in patients with skin allergy compared 
with controls and show the A allele frequency was 32.5% and 
the T allele frequency was 67.5%, also revealed statistically 
significant association between genotype and the alleles 
frequencies of the +874T/A gene polymorphism in patients 
with Conjunctivitis group compared with controls and show 
the A allele frequency was 27.5% and the T allele frequency 
was 72.5%, and showed that there was statistically significant 
difference in the serum IgE level and absolute Eosinophil 
count among the studied groups with elevated values of 
both parameters in allergic groups compared to control 
group, but higher values in Skin allergic group than in the  
Conjunctivitis group.
We found that the relation between genotype with absolute 
eosinophil count and serum IgE level in skin allergy group 
show that there was no statistically significant relation
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between AA and each other genotypes but there was 
statistically significant relation between AT and TT genotype, 
in conjunctivitis group show that there was no statistically 
significant between AA and AT genotype as regarding to 
the absolute eosinophil count of, but there was statistically 
significant between AA and AT genotypes as regarding to the 
Serum IgE level, and also there was statistically significant 
between AA and TT genotypes and when we compared AT 
and TT genotypes we founded that there was statistically 
significant between this two genotypes, when we compared 
AT and TT genotypes in control group we founded that there 
was statistically significant between this two genotypes.

Discussion
 Allergic diseases are common illnesses that have 
been increasing in prevalence in our surroundings which 
could be due to increased environmental exposure to 
allergens or genetic predisposition [1,2].
Studies of allergic diseases have traditionally used allergy 
skin test reactivity, serum IgE levels or peripheral blood 
eosinophilia to identify atopic subjects. Although the 
diagnostic value of specific IgE levels against definite 
allergens is well accepted, there are conflicting results about 
predictive value of total serum IgE levels [10,11]. Population 
studies have shown an association between prevalence of 
different allergies and serum total IgE levels independent 
of specific reactivity to common allergies or symptoms of 
allergy [29,30]. 
This study was undertaken to Analyze the allelic distribution 
of interferon gamma gene polymorphism 874A>T in 
some allergic diseases (allergic skin diseases and allergic 
conjunctivitis).
In the current study we found that, the frequency of allele 
A874 of INF- ɤ gene was greater in allergic patients than in 
control subjects [31]. This is consistent with the finding of 
other studies; Hussein et al. [31] who found the same results. 
Grewe et al. [32] stated that IFN-ɤ gene polymorphism is 
correlated with the allergic skin diseases (his study was 
conducted in allergic skin diseases only), he mentioned 
that the correlation may be related to the capacity of IFN-ɤ 
to enhance Eosinophil viability and activate vascular 
endothelial molecules, which in turn increases infiltration by 
eosinophils and induces allergic diseases. 
However Hoffmann et al. [33] who conducted his study in 
329 normal volunteers and patients he reported  that there 
is no association between allergic disease and IFN-ɤ alleles.
This discrepancy could be due to differences in population 
and age groups; in other words, each analysis may identify 
the allele or haplotype responsible for the phenotype in that 
specifi c population. 
In our study there was a significant increase in eosinophil 
count in both allergic skin and allergic. Conjunctivitis groups 
compared with the control group. Other authors have found 
similar results [34,35]. When we compared between allergic 
skin and allergic conjunctivitis groups as regards peripheral 
blood eosinophil count we found statistically significant 
differences which mismatch with Winther et al. [36], who 
found no statistically significant differences between the two 
groups as regards peripheral blood eosinophil count, this 
mismatch may be due difference in environment, population 
or season in which both studies were conducted.
In clinical practice, peripheral blood Eosinophil counts are 

widely used to demonstrate the allergic etiology of disease, 
to monitor its clinical course and to address the choice of 
therapy [37]. Therefore, peripheral blood eosinophil count 
can be useful for observing the association of host factors 
and environmental determinants as indicators of allergy 
prevalence [38].
In the current study we found that, the frequency of allele 
A874 of INF- ɤ gene was greater in allergic patients than in 
control subjects, and that is correlates with markers of atopy 
(increased IgE levels and eosinophil count). This agreed 
with Hussein et al. [31] who reported significant association 
between genotype and the frequency of the A allele of the 
+874T/A polymorphism in atopic patients. However, Ohly 
[39] revealed that there was no significant association 
between the +874T/A polymorphism and IgE level in atopic 
German newborns. Also in a study conducted in a Chinese 
population by Chang et al. [40], there was no association 
between short tandem repeats at the first intron of IFN-ɤ gene 
and allergic diseases.
In our study we also found that total IgE was higher in allergic 
patients (allergic skin diseases and allergic conjunctivitis) 
than in control patients. These results matching with Hussein 
et al. [41] and Kawai et al. [42] who reported a significant 
correlation between the allergic diseases and total IgE levels. 
Johansson et al. [43] found that the total serum IgE in allergic 
conjunctivitis was higher than that of the control patients in 
addition to Staikuniene et al. [44] who reported an elevation 
of serum IgE level by a more than 2-fold in allergic skin  
patients.
However, other studies question the role of total IgE as a 
useful indicator of allergic skin diseases. Kaliner et al. [45] 
found that 40% of allergic patients had normal total IgE levels. 
Wüthrich and Schmid-Grendelmeier [46] mentioned that the 
overlap IgE levels made it suggestive but not diagnostic of 
allergic diseases and explained it by the presence of  non–
IgE mediated inflammatory mechanisms which may play a 
significant role in the mechanism of allergic diseases.
The present study revealed a significant correlation between 
peripheral blood eosinophil count, and total IgE levels in the 
all studied groups. This consistent with A Japanese study 
conducted by Yoshizawa et al. [47] to evaluate the role of 
eosinophils in allergic diseases, by correlating eosinophil 
count and IgE level and revealed a positive correlation 
between the number of peripheral blood eosinophils and IgE 
level [48], and matched with Hussein et al. [31] who reported 
a positive correlation between peripheral blood eosinophil 
count, and total IgE levels in his studied groups and finding 
that there was a negative correlation between peripheral 
blood eosinophil count, and total IgE levels with the serum 
level of IFN-ɤ ,and mentioned that his finding may simply 
reflect the fact that IFN- ɤ expression in this situation is a 
surrogate marker of TH1 cell activation and reflects its down 
regulation in blood eosinophilia and serum IgE levels and 
also mentioned that his data support the hypothesis that a 
normal level of IFN-ɤ synthesis regulates disease severity 
in allergic diseases, as activated B-cell clones could remain 
active (perhaps for years) and produce IgE.
Nevertheless, IgE-mediated local release of mast cells in 
atopic areas could lead to acute exacerbations of atopic 
manifestations after acute allergen exposure, although this 
does not imply an obligatory role for IFN- ɤ /IgE in the 
pathogenesis of chronic atopic diseases.
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Cline et al. [49] reported the highest total IgE levels were 
seen in the age group 8-14 years. In the presented study no 
significant relationship of serum Total IgE levels with any 
age group was observed. Interestingly no association was 
found with either sex, however many studies have reported 
males to have raised IgE levels [49].
According to Toma et al. [50], infants suffering from 
severe allergic diseases have significantly higher number 
of eosinophils and eosinophilic nuclear lobes, platelets, and 
total serum IgE level.
Studies over the past 2 decades have shown that eosinophils 
play a major role in allergic diseases, characterized by 
activated eosinophils in the peripheral blood and in the 
lesional skin [51]. Interestingly, immunological response 
to allergens represents an important trigger for the increase 
of eosinophil counts in the peripheral blood and serum IgE 
level [52]. 
A Japanese study found that the eosinophil levels correlated 
with the allergic diseases, high blood eosinophil levels 
in atopic diseases [53]. They found that both the absolute 
eosinophil count and the IgE level showed significant 
increase with allergic diseases. The distribution of the 
absolute eosinophil count and the IgE level were reflected in 
the large range and higher standard deviation. 
A study carried out in Egyptian atopic patients showed 
a significant association of IFN- ɤ gene polymorphism 
at position +874 A/T [31]. Study from China reported a 
significant association of IFN- ɤ +874 A/T gene polymorphism 
and severe acute respiratory syndrome [54,55].
A significant association was observed between interferon-ɤ 
gene polymorphisms and systemic lupus erythematosus 
suggesting that elevated interferon-ɤ is associated with 
increased systemic erythematosus susceptibility [56]. Lai 
et al. reported that genetic polymorphism of IFN-ɤ gene 
is associated with individual susceptibility to cervical 
carcinogenesis [57].
Feher et al could not find any association between IFN-γ 
+874 A/T gene polymorphism and Alzheimer disease [58]. 
Other study found a significant association of ‘TT’ genotype 
of IFN-γ +874 gene polymorphism and  ischemic stroke in 
South Indian population [54].
In about 80% of adult patients with allergic skin diseases, the 
disease is associated with increased serum IgE levels (>150 
IU/mL) [59,60]. In contrast, 20% of adult patients with 
allergic skin diseases have normal serum IgE levels. This 
subtype of allergic skin diseases often has a late onset (>20 
years of life) and a lack of IgE sensitization against inhalant 
or food allergens [59,60]. However,some of these patients 
might have IgE sensitization against microbial antigens, 
such as Staphylococcus aureus enterotoxins and Candida 
albicans.
From this study it was concluded that: 
The IFN-ɤ gene polymorphism at position +874 increases 
susceptibility to atopic diseases, and the identification of 
variants of the IFN-ɤ gene and their role in the development 
of atopic diseases provides a focus for the development of 
novel diagnostic and therapeutic strategies. Elevation of total 
IgE level and absolute eosinophil count in the atopic patients, 
and positive correlation between these parameters supports 
their effect, either directly or indirectly, in the atopic diseases 
and  make them are strong  predictors of atopic diseases.

REFERENCES

1. Kay A: Overview of ‘allergy and allergic diseases: with a view to 
the future’. British Med Bull. 2000;56:843-4.
2. Bernstein IL, Li JT, Bernstein DI, Hamilton R, Spector SL, Tan 
R: Ann Allergy Asthma Immunol. 2008;100:S15-S66.
3. Muller BA: Urticaria and angioedema: a practical approach. Am 
Fam Physican. 2004;69:1123-32.
4. Grammatikos AP: The genetic and environmental basis of atopic 
diseases. Ann Med. 2008;40:482-95.
5. Sicherer SH, Sampson HA: Food allergy. J Allergy Clin Immunol. 
2010;125:S116-S25.
6. Lieberman JA, Sicherer SH: Diagnosis of food allergy: 
epicutaneous skin tests, in vitro tests, and oral food challenge. Curr 
Allergy Asthma Rep. 2011;11:58-64.
7. Burke P, Maibach HI: Allergic Contact Dermatitis: Rubber 
Allergies. Challenging Cases in Allergic and Immunologic Diseases 
of the Skin. 1st Edition. Springer. 2010:141-52.
8. Williams CMM, Galli SJ: The diverse potential effector and 
immunoregulatory roles of mast cells in allergic disease. J Allergy 
Clin Immunol. 2000;105:847-59.
9. Munasir Z, Sastroasmoro S, Djauzi S, Waspadji S, Ramelan W, 
Aminullah A, et al: The role of allergic risk and other factors that 
affect the occurrence of atopic dermatitis in the first 6 months of 
life. Asia Pac Allergy. 2011;1:73.
10. Garn H, Renz H: Epidemiological and immunological evidence 
for the hygiene hypothesis. Immunobiology. 2007;212:441-52.
11. Grimbaldeston MA, Metz M, Yu M, Tsai M, Galli SJ: Effector 
and potential immunoregulatory roles of mast cells in IgE-associated 
acquired immune responses. Curr Opin Immunol. 2006;18:751-60.
12. Portnoy JM, Amado M: Evidence-based allergy diagnostic 
tests. Curr Allergy Asthma Rep. 2006;6:455-61.
13. Cox L: Overview of Serological-Specific IgE Antibody Testing 
in Children. Curr Allergy Asthma Rep. 2011:1-7.
14. Yunginger JW, Ahlstedt S, Eggleston PA, Homburger HA, 
Nelson HS, Ownby DR, et al: Quantitative IgE antibody assays in 
allergic diseases. J Allergy Clin Immunol. 2000;105:1077-84.
15. Sicherer SH, Leung DYM: Advances in allergic skin disease, 
anaphylaxis, and hypersensitivity reactions to foods, drugs, and 
insects. J Allergy Clin Immunol. 2007;119:1462-9.
16. Pestka S, Krause CD, Walter MR: Interferons, interferon-like 
cytokines, and their receptors. Immunol Rev. 2004;202:8-32.
17. Meager A: The interferons: Past, present and future. Dig Liver 
Dis. 2009;3:3-8.
18. Maher S, Romero-Weaver A, Scarzello A, Gamero A: 
Interferon: cellular executioner or white knight? Curr Med Chem. 
2007;14:1279-89.
19. Gamero AM, Hodge DL, Reynolds DM, Rodriguez-Galan MC, 
Mohamadzadeh M, and Young HA: Interferon-gamma: Gene and 
protein structure, transcription regulation, and actions (p 85-111). 
Meager, A. (Ed). In: The Interferons. 2007: 85-111.
20. Miller CHT, Maher SG, Young HA: Clinical Use of Interferon-γ. 
Ann N Y Acad Sci 2009;1182:69-79.
21. Yu J, Wei M, Becknell B, Trotta R, Liu S, Boyd Z, et al: Pro-
and antiinflammatory cytokine signaling: reciprocal antagonism 
regulates interferon-gamma production by human natural killer 
cells. Immunity. 2006;24:575-90.
22. Meager T: Measurement of Interferon Activities: Wiley Online 
Library; 2006. Billiau A, Matthys P. Interferon-γ: a historical 
perspective. Cytokine & growth factor reviews. 2009;20:97-113.
23. Yoshimura A, Naka T, Kubo M: SOCS proteins, cytokine 
signalling and immune regulation. Nat Rev Immunol. 2007;7:454-
65.
24. Medzhitov R: Recognition of microorganisms and activation of 
the immune response. Nature. 2007;449:819-26.
25. Pestka S: The interferons: 50 years after their discovery, there is 
much more to learn. J Biol Chem. 2007;282:20047-51.



© Our Dermatol Online 4.2012   317

26. Platanias LC: Mechanisms of type-I-and type-II-interferon-
mediated signalling. Nat Rev Immunol. 2005;5:375-86.
27. La Grutta S, Richiusa P, Pizzolanti G, Mattina A, Pajno GB, 
Citarrella R, et al: CD4+ IL-13+ cells in peripheral blood well 
correlates with the severity of atopic dermatitis in children. Allergy. 
2005;60:391-5.
28. Broll H: Polymerase Chain Reaction. Molecular Biological and 
Immunological Techniques and Applications for Food Chemists. 
Wiley. 2009:41-58.
29.  Sapigni T, Biavati P, Simoni M, Viegi G, Baldacci S, Carrozzi 
L, et al: The Po River Delta Respiratory Epidemiological Survey: 
an analysis of factors related to level of total serum IgE. Eur Respir 
J. 1998;11:278.
30. Droste JHJ, Kerkhof M, de Monchy JGR, Schouten JP, Rijcken 
B: Association of skin test reactivity, specific IgE, total IgE, and 
eosinophils with nasal symptoms in a community-based population 
study. J Allergy Clin Immunol. 1996;97:922-32.
31. Hussein YM, Ahmad AS, Ibrahem MM, El Tarhouny SA, Shalaby 
SM, Elshal AS, et al:  Interferon Gamma Gene Polymorphism 
as a Biochemical Marker in Egyptian Atopic Patients. J Investig 
Allergol Clin Immunol. 2009;19:292.
32. Grewe M, Bruijnzeel-Koomen CAFM, Schöpf E, Thepen T, 
Langeveld-Wildschut AG, Ruzicka T, et al: A role for Th1 and Th2 
cells in the immunopathogenesis of atopic dermatitis. Immunol 
Today. 1998;19:359-61.
33. Hoffmann SC, Stanley EM, Cox ED, DiMercurio BS, Koziol 
DE, Harlan DM, et al: Ethnicity greatly influences cytokine gene 
polymorphism distribution. Am J Transplant. 2002;2:560-7.
34.  Trautmann A, Akdis M, Kleemann D, Altznauer F, Simon HU, 
Graeve T, et al: T cell-mediated Fas-induced keratinocyte apoptosis 
plays a key pathogenetic role in eczematous dermatitis. J Clin 
Invest. 2000;106:25-35.
35. Ono SJ, Abelson MB: Allergic conjunctivitis: update on 
pathophysiology and prospects for future treatment. J Allergy Clin 
Immunol. 2005;115:118-22.
36. Winther L, Reimert C, Skov P, Kærgaard Poulsen L, Moseholm 
L: Basophil histamine release, IgE, eosinophil counts, ECP, and 
EPX are related to the severity of symptoms in seasonal allergic 
rhinitis. Allergy. 1999;54:436-45.
37. Mensinga TT, Schouten JP, Rijcken B, Weiss ST, Van Der 
Lende R: Host factors and environmental determinants associated 
with skin test reactivity and eosinophilia in a community-based 
population study. Ann Epidemiol. 1994;4:382-92.
38. Baldacci S, Omenaas E, Oryszczyn M: Allergy markers in 
respiratory epidemiology. Eur Respir J. 2001;17:773-90.
39. Ohly A: The common variant/common disease hypothesis on 
the example of the allergy [doctoral thesis]. Giessen: Justus-Liebig 
University. 2006.
40. Chang YT, Lee WR, Yu CW, Liu HN, Lin MW, Huang CH, et al: 
No association of cytokine gene polymorphisms in Chinese patients 
with atopic dermatitis. Clin Exp Dermatol. 2006;31:419-23.
41. Hussein YM, Ahmad AS, Ibrahem MM, Elsherbeny HM, 
Shalaby SM, El-Shal AS, et al: Interleukin 13 receptors as 
biochemical markers in atopic patients. J Investig Allergol Clin 
Immunol. 2011;21:101.
42. Kawai K, Kamei N, Kishimoto S: Levels of serum IgE, serum 
soluble-Fc epsilon RII, and Fc epsilon RII (+) peripheral blood 
lymphocytes in atopic dermatitis. J Dermatol. 1992;19:285.

43. Johansson SGO, Lundahl J: Asthma, atopy, and IgE: What is the 
link? Curr Allergy Asthma Rep. 2001;1:89-90.
44. Staikūniene J, Sakalauskas R: The immunological parameters 
and risk factors for pollen-induced allergic rhinitis and asthma]. 
Medicina (Kaunas). 2003;39:244.
45. Rich RR, Fleisher TA, Shearer WT, Schroeder HW: Clinical 
Immunology: Principles and Practice, Expert Consult: Online and 
Print. Recherche. 2008;67:02.
46. Wüthrich B, Schmid-Grendelmeier P: The atopic eczema/
dermatitis syndrome. Epidemiology, natural course, and 
immunology of the IgE-associated („extrinsic”) and the nonallergic 
(„intrinsic”) AEDS. J Investig Allergol Clin Immunol. 2003;13:1-5.
47. Yoshizawa Y, Nomaguchi H, Izaki S, Kitamura K: Serum 
cytokine levels in atopic dermatitis. Clin Exp Dermatol. 
2002;27:225-9.
48. Kerkhof M, Dubois A, Postma D, Schouten J, Monchy J: Role 
and interpretation of total serum IgE measurements in the diagnosis 
of allergic airway disease in adults. Allergy. 2003;58:905-11.
49. Cline MG, Burrows B: Distribution of allergy in a population 
sample residing in Tucson, Arizona. Thorax. 1989;44:425-31.
50 Toma T, Mizuno K, Okamoto H, Kanegane C, Ohta K, Ikawa 
Y, et al: Expansion of activated eosinophils in infants with severe 
atopic dermatitis. Pediatr Int. 2005;47:32-8.
51. Simon D, Braathen L, Simon HU: Eosinophils and atopic 
dermatitis. Allergy. 2004;59:561-70.
52. Schmid-Ott G, Jaeger B, Adamek C, Koch H, Lamprecht 
F, Kapp A, et al: Levels of circulating CD8< sup>+</sup> T 
lymphocytes, natural killer cells, and eosinophils increase upon 
acute psychosocial stress in patients with atopic dermatitis. J 
Allergy Clin Immunol. 2001;107:171-7.
53. La Grutta S, Richiusa P, Pizzolanti G, Mattina A, Pajno GB, 
Citarrella R, et al: CD4+ IL-13+ cells in peripheral blood well 
correlates with the severity of atopic dermatitis in children. Allergy. 
2005;60:391-5.
54. de Castro F, Ruiz R, Montoro L, Pérez-Hernández D, Sánchez-
Casas Padilla E, Real LM, et al: Role of follicle-stimulating 
hormone receptor Ser680Asn polymorphism in the efficacy of 
follicle-stimulating hormone. Fertil Steril. 2003;80:571-6.
55. Chong WP, Ip WKE, Tso G, Ng M, Wong W, Law H, et al: The 
interferon gamma gene polymorphism+ 874 A/T is associated with 
severe acute respiratory syndrome. BMC Infect Dis. 2006;6:82.
56. Kim K, Cho SK, Sestak A, Namjou B, Kang C, Bae SC: 
Interferon-gamma gene polymorphisms associated with 
susceptibility to systemic lupus erythematosus. Ann Rheum Dis. 
2010;69:1247-50.
57. Lai HC, Chang CC, Lin YW, Chen SF, Yu MH, Nieh S, et al: 
Genetic polymorphism of the interferon-gamma gene in cervical 
carcinogenesis. Int J Cancer. 2005;113:712-8.
58. Fehér Á, Juhász A, Rimanóczy Á, Kálmán J, Janka Z: 
Association Study of Interferon-γ, Cytosolic Phospholipase A2, 
and Cyclooxygenase-2 Gene Polymorphisms in Alzheimer Disease. 
Am J Geriatr Psychiatry. 2010;18:983.
59. Novak N, Bieber T: Allergic and nonallergic forms of atopic 
diseases. J Allergy Clin Immunol. 2003;112:252-62.
60. Simon D, Simon HU, Akdis C, Wüthrich B: Epidemiology, 
clinical features, and immunology of the “intrinsic”(non-IgE-
mediated) type of atopic dermatitis (constitutional dermatitis). 
Allergy. 2001;56:841-9.

Copyright by Nagat Sobhy, et al. This is an open access article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.


