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ABSTRACT 
 
Background: Regulatory CD4+T (Treg) cells are effective in maintaining immune tol-
erance. Objective: To investigate single nucleotide polymorphisms (SNPs) of Trans-
forming Growth Factor β-1 (TGF-β1) and Forkhead Box Protein 3 (FOXP3) genes in 
Iranian patients with allergic rhinitis (AR). Methods: Variations at codons 10 and 25 of 
TGF-β1 and FOXP3 at positions -3279 A>C and -924 A>G were evaluated in AR pa-
tients and compared with controls. In a case-control study, 155 AR patients and 163 al-
lergy-free controls were genotyped using polymerase chain reaction sequence-specific 
primer (PCR-SSP) technique. Results: The analysis of the frequency of these SNPs 
showed that the haplotype formed by FOXP3 -3279 A allele occurred significantly more 
frequently in patients than controls (odds ratio=1.44, 95% CI=1.312-2.66; p=0.001). 
Conclusion: Our results suggest that polymorphism in FOXP3 gene is associated with 
susceptibility to AR. 
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INTRODUCTION 
 
Allergic rhinitis (AR) is the most common chronic allergic inflammatory disease of the 
nasal mucosa, induced by IgE-mediated type I hypersensitivity. AR is consistent with 
over secretion of TH2 cytokines, regulatory T (Treg) cells defect and selective 
eosinophil accumulation following exposure to an allergen in genetically susceptible 
patients (1,2,3). AR is a global health problem, with a prevalence of 9-42% among the 
general population (4). Studies have considerably focused on the genetic basis of 
allergic diseases (5,6). FOXP3 and TGF-β proteins are specific markers for Treg cells 
development and function (7-9). Treg cells have an effective role in immune reaction and 
maintain peripheral tolerance against antigens, including auto immunogens and allergens 
by the production of anti-inflammatory cytokines such as IL-10 and TGF-β (10-12). T 
helper cytokines imbalance is remarkable in AR patients and may promote the 
production of the mucosal immunoglobulins E and A (IgE, IgA) and may result in the 
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development of T herlper 2 cells in allergic individuals. Some studies have suggested 
that the polymorphisms of FOXP3 and TGF-β genes may functionally or quantitatively 
modify their secretion in autoimmune and allergic diseases, therefore leading to defects 
in the regulatory function of Treg cells. These defects reflect the role of these 
polymorphisms in several human immune-mediated diseases such as, psoriasis (13), 
systematic lupus erythematosus (14,15), autoimmune thyroid liver diseases (16,17), 
malignancies (18) and allergy (19-22). Therefore, evaluation of such polymorphisms 
may predict the susceptibility to certain diseases. In Iran, prevalence of AR is reported 
to be 10-15% and the tendency of increase in the prevalence has been observed (23-28). 
Hence, it is necessary to investigate the effect of FOXP3 and TGF-β polymorphisms on 
the susceptibility to allergic diseases in different populations. In this research, we 
evaluated the association between FOXP3 and TGF-β genes polymorphisms with 
susceptibility to AR and also studied the relationships between these variations with 
total serum IgE and IgA levels and the peripheral blood eosinophil counts. 
 
 
MATERIALS AND METHODS 
 
Study Population. In a case-control study, 155 AR patients (57 males and 98 females) 
were recruited from Allergy ward of Tooba clinic and BooAli university Hospital of 
Mazandaran province in Iran from April 2010 to March 2011. The 163 controls (61 
males and 102 females) were also matched with controls according to age, gender and 
living habitat. The controls had no clinical features or family history of allergy and were 
recruited from the general population after undergoing a comprehensive medical screen-
ing. Patients were diagnosed based on symptoms such as: a typical history of sneezing, 
rhinorrhea, nasal obstruction, swollen turbinate, elevated total serum IgE level and   
eosinophil count more than 5% according to the criteria of AR and its Impact on 
Asthma (29). All subjects in this study were Iranians. The study was approved by the 
local ethics committee, and informed consent was obtained from all participants. 
Samples Collection and Preparation. 5 ml of peripheral blood was taken under aseptic 
conditions and divided into 2 portions: 1.5 ml of whole blood was collected in sterile 
EDTA-containing tubes for DNA extraction and eosinophil counts, and the remainder 
was left for 30 to 60 minutes for spontaneous clotting at room temperature before being 
centrifuged at 3000 rpm for 10 minutes. Serum samples were kept at -20°C for determi-
nation of total IgE and IgA levels. 
Measurement of IgE and IgA. Total IgE level was measured by ELISA using Accu-
Bind IgE Quantitative Kits (Lake Forest, California, USA) and Serum total IgA was 
measured using a Nephelometric method (MININEPHTM Human IgA KIT, UK)      
according to the manufacturer’s instructions. Eosinophil counts were determined based 
on the eosinophil percent per total white blood cells with giemsa staining in direct 
smears. 
DNA Extraction and Genotyping. Genomic DNA was extracted from Whole blood 
using a DNA extraction kit (Roche, Germany) according to the manufacturer’s instruc-
tion. Genotyping was conducted by using the polymerase chain reaction with sequence-
specific primers (PCR-SSP). The Primer sequences (13) for genotyping are shown in 
Table 1. Human EGFR (30) and GAPDH (31) genes were used as an internal control. 
PCR amplification was performed according to an established protocol. Briefly, the 
procedure was performed in a total volume of 25 μl solution containing 50 ng of ge-
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nomic DNA, 200 μM of each dNTP (mixture of dATP, dTTP, dCTP, dGTP), 0.2 μM of 
each primer, 1.5 mM of MgCl2, 10 mM of Tris hydrochloride (pH 8.3), and 1 U of Taq 
DNA polymerase (Fermentas, Italy). Cycling conditions included an initial denaturation 
step of 94°C (4 minutes), followed by 35 cycles at 94°C (30 sec.), 61°C (30 sec.) and 
72°C (40 sec.), and a final extension step of 5 minutes at 72°C. PCR products were sepa-
rated on a 1.5% agarose gel electrophoresis and visualized by 0.5 µg/ml ethidium bro-
mide staining under an ultraviolet illuminator. 10% of the subjects were randomly geno-
typed in duplicate for each polymorphism, and the results were 100% concordant. 
 
 
Table 1. Primers used in the genotyping SNPs in the FOXP3 and TGF-β genes. 
 

PCR product Primer sequences Method Position Gene 

     

     334 bp 
C: 333 bp 

Forward: 5′-CTGGCTCTCTCCCCAACTGA-3' 
Forward: 5′-TGGCTCTCTCCCCAACTGC-3' 
Common Reverse: 5′-CAGAGCCCATCATCAGACTCTCTA-3' 

 

 
PCR-SSP 

-3279 A>C 
(rs3761548) 

FOXP3  
A: 442 bp 
G: 427 bp 

Forward: 5'-CCCAGCTCAAGAGACCCCA-3' 
Reverse: 5'-GGGCTAGTGAGGAGGCTATTGTAAC-3' 
Forward: 5'-CCAGCTCAAGAGACCCCG-3' 
Reverse: 5'-GCTATTGTAACAGTCCTGGCAAGTG-3' 

-924 A>G     
(rs2232365) 

     241 bp 
 

Forward(C): 5′-GCAGCGGTAGCAGCAGCG-3′ 
Forward(T): 5′-AGCAGCGGTAGCAGCAGCA-3′ 
Common reverse: 5′-TCCGTGGGATACTGAGACAC-3′ 

+869 T>C 
(rs1982073) 

TGF-β  
     233 bp 

Forward(G): 5′-GTGCTGACGCCTGGCCG -3′ 
Forward(C): 5′-GTGCTGACGCCTGGCCC -3′
Common reverse: 5′- GGCTCCGGTTCTGCACTC-3 

+915 G>C 
(rs1800471) 

 
 
Statistical Analysis. Chi-square analysis was used to test for the deviation of genotype 
distribution and for the comparison of differences in genotype combinations among 
groups. The risk associated with individual alleles or genotypes was calculated as the 
odds ratio with 95% confidence intervals (CI) using SPSS 18 software. One-way    
analysis of variance (ANOVA) was applied for comparison of the total serum IgE and 
IgA levels and the peripheral blood eosinophil counts in different genotypes. P value of 
less than 0.05 was considered statistically significant. 
 
 
RESULTS 
 
Determination of Immunoglobulins and the Eosinophil Counts. A total of 318     
unrelated subjects (118 males, 200 females) living in north of Iran were included in this 
study. Summary of the demographic characteristics of study population is illustrated in 
Table 2.  
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Table 2. Demographic Characteristics of AR Patients and Controls. 
 

Abbreviation: NS = not significant, SD= standard deviation   
* Values were determined by two-sided x2 test                                     
**Statistically significant differences between groups were tested using Student's t-test 

 
 

Age and gender were well balanced between the case and the control groups. There was 
a significant increase in total IgE levels and eosinophil count in the AR groups        
compared with the control group (p=0.001). Serum total IgA in AR patients was signifi-
cantly more than control group. However, the level of IgA in both groups was normal.  
FOXP3 and TGF-β Genotypes. The frequencies of genotypes and alleles in all cases 
and controls are shown in Table 3. Because of FOXP3 is located on the X-chromosome, 
data analyses were divided into female and male groups. The frequency of the FOXP3-
3279 AA genotype and an allele in the patient group increased significantly in compari-
son with the controls (p<0.05). In contrast, no significant differences of allele and geno-
type frequencies of FOXP3 -924 A>G SNP were observed between AR patients and the 
control subjects in both female and male groups. In addition, there was no statistically 
significant differences between TGF-β gene of the case and the control groups (p>0.05). 
FOXP3 -3279 A>C SNP was associated with disease activity indexes (Table 4).  
Statistically, there were significant increases in IgE levels and the eosinophil counts in 
FOXP3 -3279 AA group compared with the homozygous CC in both female and male 
groups. However, there was no significant difference in the serum IgA levels in the 
genotypes (P>0.05). Also, there was no relationship between the disease activity        
indexes and FOXP3 -924 A>G or TGF-β SNPs (Table 4).   
 
 
 
 
 
 
 
 

 
Controls (No=163) AR Patients (No=155) P value * 

Age (y) 
(mean ± SD) 

30.1 ± 10.8 30.2 ± 10.33 NS* 

Gender 
(Male/Fmale) 

61/102 57/98 NS* 

Eosinophil (%), 
(mean ± SD) 

1.7 ± 0.87 5.2 ± 3.65 0.001** 

Serum IgE (IU/ml) 
(mean ± SD) 

74.1 ± 48.3 286.6 ± 166.8 0.001** 

Serum IgA(g/l) 
(mean ± SD) 

1.93 ± 0.63 2.11 ± 0.79 0.03** 
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Table 3. Genotype and allele frequencies of FOXP3 and TGF-β SNPs in cases and 
controls and their association with a risk for AR. 
 

Logistic regression analyses were used for calculating odds ratios with 95% confidence interval 
 b Was determined by x2 test (for genotype) or Fisher exact test (for alleles)  from a 2×2 and 2×3 contingency table 
 c The first allele or genotype is considered as reference 
 

Position 
Gender 

(No) 

Genotype/

Allele  

Controls

No (%) 

AR patient 

No (%) 

Odd Ratio a

(95% CI) 
P b 

FOXP3 

-3279 A>C 

Female  AA 

AC 

CC 

5 (4.9)  

58 (56.9)   

39 (38.2) 

18 (18.4) 

57 (58.2)  

23 (23.5) 

1:00 (Reference) c 

0.16 (0.05-0.5)  

0.60 (0.319-1.13) 

0.003 

Male A 

C 

21 (34.4) 

40 (65.6) 

30 (52.6) 

27 (47.4) 

1:00 (Reference)

0.47 (0.22-0.99) 
0.035  

Total A 

C 

89 (33.6) 

176 (66.4) 

123 (48.6) 

130 (51.4) 

1:00 (Reference)

0.53 (0.37-0.76) 
0.001  

FOXP3 

-924 A>G 

Female AA 

AG 

GG 

76 (74.5) 

22 (21.6)  

4 (3.9) 

59 (60.2) 

32 (32.7)  

7 (7.1)  

1:00 (Reference)

2.25 (0.63-5.06)  

1.2 (0.314-4.6) 

0.094 

Male A 

G 

48 (78.7) 

13 (21.3) 

46 (80.7) 

11 (19.3) 

1:00 (Reference)

0.88 (0.36-2.17) 
0.786  

Total A 

G 

222 (83.8) 

43 (16.2) 

196 (77.5) 

57 (22.5) 

1:00 (Reference)

1.71 (1.11-2.64) 
0.075  

TGF-β 

 +869 T>C 

Total TT 

TC  

CC  

T  

C 

62(38.0) 

89 (54.6)  

12 (7.4) 

213 (65.3)  

113 (34.7) 

58 (37.4) 

80 (51.6)  

17 (11.0)  

196 (63.2)  

114 (36.8) 

1:00 (Reference) c

1.51 (0.66-3.44)  

1.57 (0.71-3.50)  

1:00 (Reference)  

1.64 (1.16-2.33) 

0.52  

0.62  

TGF-β 

+915 G>C 

Total GG 

GC  

CC  

G  

C 

143 (87.7) 

18 (11.0)  

2  (1.2) 

304 (93.3)  

22 (6.7) 

126 (81.3) 

25 (16.1) 

4 (2.6) 

277 (89.4) 

33 (10.6) 

1:00 (Reference) 

2.27 (0.41-12.60) 

1.44 (0.23-8.73)  

1:00 (Reference)  

1.65 (0.94-2.89) 

0.26 

0.09 
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Table 4. Analyses of serum total IgE and IgA levels and peripheral blood eosino-
phil counts between the genotypes of FOXP3 and TGF-β genes SNPs. 
 

Position Gender Genotype  

(No)  

IgE IgA Eosinophil 

mean ± SD P* mean ± SD P* mean ± SD P* 

FOXP3 

-3279A>C 

 

Female AA (23) 

AC (115)  

CC (39) 

386.7±183.4 

148.1±136.6 

158.9±144.7 

0.001  2.25±0.76  

1.92±0.68 

1.98±0.57 

0.101  4.87±4.01 

3.27±2.98 

2.53±1.70 

0.003  

Male A (51) 

C (67) 

216.7±181.8 

144.3±132.8 

0.014  2.19±0.85 

2.00±0.76 

0.203  4.62±3.93 

3.02±3.18 

0.016  

FOXP3 

-924A>G 

  

Female AA (135) 

AG (54)  

GG (11) 

176.8±169.6 

171.1±143.4 

243.0±169.3 

0.399 1.93±0.64 

2.05±0.70 

2.18±0.68 

0.303  3.25±2.90 

3.26±2.80 

2.81±1.94 

0.888 

Male A (94) 

G (24) 

169.2±160.7 

200.3±154.4 

0.396  2.08±0.77 

1.96±0.92 

0.696  3.87±3.87 

3.12±2.19 

0.366 

TGF-β 

 +869T>C 

 

Total TT (120) 

TC (169)  

CC (29) 

154.98±150.6 

185.78±160.2 

224.31±198.2 

0.073 1.9±0.7 

2.0±0.7 

2.2±0.7 

0.12 3.3±2.9 

3.4±3.2 

4.2±3.8 

0.36 

TGF-β 
+915G>C 

 

Total GG (269) 

GC (43)  

CC (6) 

176.6±163.4 

185.1±151.7 

164.5±158.2 

0.92 2.0±0.7 

2.0±0.6 

1.8±0.7 

0.81 3.4±3.1     
3.2±3.0 

5.3±2.1 

0.59 

* Values were statically analyzed by ANOVA. 
 
 
DISCUSSION 
 
Treg cells have an important role in immune response and the maintenance of peripheral 
tolerance against foreign antigens by secretion of anti-inflammatory cytokines such as 
IL-10 and TGF-β in allergic patients (10-12). Our results suggested that the FOXP3-
3279 A alleles were associated with an increased risk of AR in an Iranian population. 
Therefore, it might suggest that -3279 A allele is considered as a risk allele. In addition, 
the total serum IgE and peripheral blood eosinophil count in FOXP3 -3279AA genotype 
were significantly more than FOXP3 -3279CC and AC genotypes. These results showed 
that Treg functions differently or inadequatly in individuals carrying this SNP. We 
speculated that subjects having allele A may be more susceptible to regulation than pa-
tients with allele C. However, the frequency of the FOXP3-924 A>G SNP between fe-
males and males was not significant.  Since, FOXP3 is located on the X-chromosome 
(females have two X-chromosomes while males have only one X-chromosome), this 
study showed different genes polymorphism frequencies for the males and females (Ta-
ble 3 and 4). A case-control study by Foder et al. Demonstrated that females homozy-
gous for rs3761548 foxp3 polymorphism are protected against AR (32).  
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Present data is consistent with previous studies which showed FOXP3 rs3761548 is as-
sociated with AR (19,20). Myeong Lee et al. (33) reported that patients with AR had a 
significantly lower FOXP3 gene expression than the controls. Furthermore, our results 
is in agreement with that of Shen et al. (34) who demonstrated that FOXP3 rs3761548 
AA genotype, leads to a defective transcription of Foxp3 gene in psoriatic patients.  
Foxp3, a gene marker produced not only from the CD4+ T cells, but also from 
CD8+Tcells, is correlated with the levels of anti-proinflammatory cytokines such as 
TGF-β and IL-10. Increases or decreases in the expression of TGF-β have been linked 
to numerous diseases. Some studies showed that genetic polymorphisms at position 
+869 T>C (Leu-to–Pro) and +915 G>C (Arginine- to- Proline). In TGF-β gene may 
change TGF-β functionally or quantitatively (35,36). Gentile et al. suggested that TGF-
β genotypes contribute in the pathogenesis of AR and asthma (37). In addition, Kim et 
al. showed that TGF-β polymorphisms may contribute to the development of rhino 
sinusitis (38). In contrast, our study showed that polymorphisms in these regions cannot 
be associated with susceptibility to AR. 
In conclusion, FOXP3 polymorphisms appear to contribute to the risk of AR. Also, this 
study has provided the first genetic data on the FOXP3 gene in our population and a ba-
sis for searching immune-mediated disease-related FOXP3 haplotype. 
 
 
ACKNOWLEDGMENTS 
 
This study was supported by grant from Mazandaran University of Medical Sciences, 
Sari, Iran. The authors wish to thanks the peoples who contributed to this study. We 
also are grateful to Dr. Alireza Rafiei and Bahman Rahimi for valuable comments and 
their cooperation. 
 
 
REFERENCES 
 

1 Broide DH. Allergic rhinitis: Pathophysiology. Allergy Asthma Proc. 2010; 31:370-4. 
2 Cameron L, Depner M, Kormann M, Klopp N, Illig T, von Mutius E, Kabesch M. Genetic variation in CRTh2 influ-

encesdevelopment of allergic phenotypes. Allergy. 2009; 64:1478-85. 
3 Botturi K, Lacoeuille Y, Cavaillès A, Vervloet D, Magnan A. Differences in allergen-induced T cell activation be-

tween allergic asthma and rhinitis: Role of CD28, ICOS and CTLA-4. Respir Res. 2011; 28:12-25. 
4 Settipane RA, Charnock DR. Epidemiology of rhinitis: allergic and nonallergic. Clin Allergy Immunol. 2007; 19:23-

34. 
5 Vercelli D. Discovering susceptibility genes for asthma and allergy. Nat Rev Immunol 2008; 8:169-82. 
6 Spergel JM. From atopic dermatitis to asthma: the atopic march. Ann Allergy Asthma Immunol. 2010; 105:99-106. 
7 Bommireddy R, Doetschman T. TGFbeta1 and Treg cells: alliance for tolerance. Trends Mol Med. 2007; 13:492-501 
8 Yamagiwa S, Gray JD, Hashimoto S, Horwitz DA. A role for TGFbeta in the generation and expansion of 

CD4+CD25+ regulatory T cells from human peripheral blood. J Immunol. 2001; 166:7282-9. 
9 Chen Z, Lin F, Gao Y, Li Z, Zhang J, Xing Y, Deng Z, Yao Z, Tsun A, Li B. FOXP3 and RORγt: Transcriptional regu-

lation of Treg and Th17. Int Immunopharmacol. 2011;11:536-42. 
10 Hori S, Nomura T, Sakaguchi S. Control of regulatory T cell development by the transcription factor Foxp3. Science. 

2003; 299:1057-61. 
11 Takahashi T, Tagami T, Yamazaki S, Uede T, Shimizu J, Sakaguchi N, et al. Immunologic self-tolerance maintained 

by CD25(+)CD4(+) regulatory T cells constitutively expressing cytotoxic T lymphocyte-associated antigen 4. J Exp 
Med. 2000; 192:303-10. 

12 Schubert LA, Jeffery E, Zhang Y, Ramsdell F, Ziegler SF. Scurfin (FOXP3) acts as a repressor of transcription and 
regulates T cell activation. J Biol Chem. 2001; 276:37672-9. 

13 Gao L, Li K, Li F, Li H, Liu L, Wang L, Zhang Z, Gao T, Liu Y. Polymorphisms in the FOXP3 gene in Han Chinese 
psoriasis patients. Journal of Dermatological Science. 2010; 57:51-6. 

14  Lan Y, Tang XS, Qin J, Wu J, Qin JM. Association of transcription factor FOXP3 gene polymorphism with genetic 
susceptibility to systematic lupus erythematosus in Guangxi Zhuang population. Zhonghua Yi Xue Yi Chuan Xue Za 
Zhi. 2010; 27:433-6. 



Hassannia H, et al 
 

Iran.J.Immunol. VOL.8 NO.4 December 2011 225

15 Wang B, Morinobu A, Kanagawa S, Nakamura T, Kawano S, Koshiba M, Hashimoto H, Kumagai S. Transforming 
growth factor beta 1 gene polymorphism in Japanese patients with systemic lupus erythematosus. Kobe J Med Sci. 
2007; 53:15-23. 

16 Inoue N, Watanabe M, Morita M, Tomizawa R, Akamizu T, Tatsumi K, Hidaka Y, and Iwatani Y. Association of 
functional polymorphisms related to the transcriptional level of FOXP3 with prognosis of autoimmune thyroid dis-
eases. Clin Exp Immunol. 2010; 162:402-6. 

17 Paladino N, Flores AC, Fainboim H, Schroder T, Cuarterolo M, Lezama C, Ballerga EG, Levi D, Tanno H, Costanzo 
G, Arruvito L, Fainboim L. The most severe forms of type I autoimmune hepatitis are associated with genetically de-
termined levels of TGF-beta1. Clin Immunol. 2010; 134:305-12. 

18 Guo W, Dong Z, Guo Y, Chen Z, Yang Z, Kuang G, Shan B. Polymorphisms of transforming growth factor-β1 associ-
ated with increased risk of gastric cardia adenocarcinoma in north China. Int J Immunogenet. 2011; 4. doi: 
10.1111/j.1744-313X. 

19 Zhang L, Zhang Y, Desrosiers M, Wang C, Zhao Y, Han D. Genetic association study of FOXP3 polymorphisms in al-
lergic rhinitis in a Chinese population. Hum Immunol. 2009; 70:930-4. 

20 Zhang Y, Wang CS, Zhang L. Correlation between FOXP3 gene polymorphisms and allergic rhinitis. Zhonghua Er Bi 
Yan Hou Tou Jing Wai Ke Za Zhi. 2010; 45:397-400. 

21 Zhang Y, Zhang J, Huang J, Li X, He C, Tian C, Peng C, Guo L, Xiao Y, Fan H. Polymorphisms in the transforming 
growth factor-beta1 gene and the risk of asthma: A meta-analysis. Respirology. 2010; 15:643-50.  

22 Bottema RW, Kerkhof M, Reijmerink NE, Koppelman GH, Thijs C, Stelma FF, Smit HA, Brunekreef B, van Schayck 
CP, Postma DS. X-chromosome Forkhead Box P3 polymorphisms associate with atopy in girls in three Dutch birth 
cohorts. Allergy. 2010; 65:865-74. 

23 Mohammadzadeh I, Ghafari J, Barari Savadkoohi R, Tamadoni A, Esmaeili Dooki MR. and Alizadeh Navaei R. The 
Prevalence of Asthma, Allergic Rhinitis and Eczema in North of Iran: the International Study of Asthma and Allergies 
in Childhood (ISAAC). Iranian J Ped. 2008; 18:117-122.  

24 Ayatollahi SMT. and Ghaem H. Prevalence of Atopic diseases (Allergic rhinitis, Urticaria, Eczema) and its correlation 
in primary school children, Shiraz, Iran. J Gorgan Uni Med Sci 2004; 6:29-34.. 

25 Mortazavi M S, Saadat Joo S. Correlation of Wheeze with eczema and rhinitis. J Birjand Uni Med Sci 2003; 10:39-42.  
26 Gharagosloo M, Khalili S, Hallaj Mofrad M, Karimi B, Honarmand M, Jafari H. and Moosavi Gh A. Asthma, allergic 

rhinitis and atopic eczema in schoolchildren, Kashan,1998-1999. J Tehran Faculty Med. 2003; 61:24-30.  
27 Abbasi Ranjbar Z. Prevalence of allergic rhinitis among children in Rasht. J Med Faculty Guilan Uni Med Sci 2005; 

14:56-62.  
28 Karimi M, Mirzaei M. and Ahmadiah MH. Prevalence of Asthma, Allergic rhinitis and Eczema symptoms among 13-

14 year-old school children in Yazd in 2003. J Ahvaz Uni Med Sci 2007; 6:270-5. 
29 Mullol J, Valero A, Alobid I, Bartra J, Navarro AM, Chivato T, et al. Allergic Rhinitis and its Impact on Asthma up-

date (ARIA 2008). The perspective from Spain. J Investig Allergol Clin Immunol 2008; 18:327–34. 
30 Reis-Filho JS, Pinheiro C, Lambros MB, Milanezi F, Carvalho S, Savage K, Simpson PT, Jones C, Swift S, Mackay A, 

Reis RM, Hornick JL, Pereira EM, Baltazar F, Fletcher CD, Ashworth A, Lakhani SR, Schmitt FC. EGFR amplifica-
tion and lack of activating mutations in metaplastic breast carcinomas. J Pathol. 2006; 209:445-53. 

31 Park JH, Yoon HE, Kim DJ, Kim SA, Ahn SG, Yoon JH. Toll-like receptor 5 activation promotes migration and inva-
sion of salivary gland adenocarcinoma. J Oral Pathol Med. 2011; 40:187-93. 

32 Fodor E, Garaczi E, Polyánka H, Koreck A, Kemény L, Széll M. The rs3761548 polymorphism of FOXP3 is a protec-
tive genetic factor against allergic rhinitis in the Hungarian female population.Hum Immunol. 2011 Jul 1. [Epub ahead 
of print] 

33 Myeong LS, Gao B, Dahl M, Calhoun K, et al. Decreased FoxP3 gene expression in the nasal secretions from patients 
with allergic rhinitis.  

34 Shen Z, Chen L, Hao F, Wang G, Liu Y. Intron-1 rs3761548 is related to the defective transcription of Foxp3 in pso-
riasis through abrogating E47/c-Myb binding. J Cell Mol Med. 2010; 14:226-41. 

35 Awad MR, El-Gamel A, Hasleton P, Turner DM, Sinnott PJ, Hutchinson IV. Genotypic variation in the transforming 
growth factor-beta1gene: association with transforming growth factor-beta1 production, fibrotic lung disease, and graft 
fibrosis after lung transplantation. Transplantation.1998; 66: 1014-20. 

36 Yu SK, Kwon OS, Jung HS, Bae KS, Kwon KA, Kim YK, Kim YS, Kim JH. Influence of transforming growth factor-
beta1 gene polymorphism at codon 10 on the development of cirrhosis in chronic hepatitis B virus carriers. J Korean 
Med Sci. 2010; 25:564-9.  

37 Gentile DA, Doyle WJ, Zeevi A, Piltcher O, Skoner DP Cytokine gene polymorphisms moderate responses to respira-
tory syncytial virus in adults..Hum Immunol. 2003; 64:93-8. 

38 Kim SH, Yang EM, Lee HN, Cho BY, Ye YM, Park HS. Combined effect of IL-10 and TGF-beta1 promoter polymor-
phisms as a risk factor for aspirin-intolerant asthma and rhinosinusitis. Allergy. 2009; 64:1221-5 
 
 


