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Atopic dermatitis (AD) is a chronic relapsing, pruritic, inflammatory skin disease, which results from a 
complex interplay between genetic and environmental factors. Defensins are broadly dispersed family of 
antimicrobial peptides which are classified into 2 distinct families: the α-defensins and the β-defensins. The 
primary function of defensins is to protect the skin from invasion by foreign pathogens. Previous studies 
suggested that single nucleotide polymorphisms (SNPs) of the -defensin 1 gene (DEFB1) could be involved 
in the development of AD. The Aim of the study is to examine DEFB1 gene to gain a better understanding of 
their role in the pathophysiology of AD patients and their involvement in AD susceptibility and severity. 35 
atopic patients and 10 healthy volunteers as controls were investigated. They were subjected to analysis of 
absolute eosinophil count, total and specific IgE and detection of Beta-defensin-1 gene polymorphism at 
position 692 and 1654 using PCR amplification and restriction analysis. We observed significant difference in 
the distribution of the DEFB1 A/G polymorphism at 692 (P<0.01) in AD patients compared to controls, but not
at 1654. A statistical significant association between DEFB1 692 GG genotype and elevated total serum IgE 
level (P<0.01), and between DEFB1 692 GG and AG genotypes & 1654 AA genotype and high absolute 
eosinophil count (P<0.05) were found. Concerning Specific IgE there was significant association between 
DEFB1 692 GG genotype and positive specific IgE to dermatophytes and HDM (House Dust Mite) (P1<0.01)
while DEFB1 1654AA genotype shows significant association with positive specific IgE to cockroaches 
(P<0.05). Regarding SCORAD severity index, there was significant statistical association between DEFB1 692 
GG and AG & DEFB1 1654 AA and AG genotype with severe AD disease (P<0.05). The correlation between 
atopic markers and SCORAD severity index shows that there was a significant statistical relationship 
between serum levels of total IgE (P<0.01), absolute eosinophil count (P<0.01), specific IgE to cat (P<0.05), 
HDM (P<0.01) and cockroaches (P<0.01) and SCORAD. Our findings support previously studies suggesting 
that DEFB1 gene is one of the candidate genes for atopy. G allele at site 692& AA genotype at site 1654 may 
be useful as markers for AD susceptibility and severity

topic dermatitis (AD) is a chronic 
relapsing, pruritic, inflammatory skin 
disease. It is associated with personal 

or family history of other atopic diseases, 
including asthma and allergic rhinitis. Several 
factors contribute to the pathogenesis of AD, 
which includes: Genetic factors, altered skin 
barrier, environmental factors and stress.
(Morar et al., 2006). Common triggers in AD 
include aeroallergens, climate, hormones,
food, irritants and microbes (table 3), but not 
every patient will react to every trigger that is 
listed (Darsow et al., 2005). It is a complex 
skin disease that has a high level of genetic 
heterogeneity and genetic actions on different 
phenotypic and immunologic levels (Novak et 

al., 2003). IT has a high familial occurrence, 
with a 2-fold increased risk for a child to 
develop AD when one of the parents is 
affected and a 3 fold-increase in cases in 
which both of the parents are affected 
(Steinke et al., 2003).

Mammalian defensins are anti-microbial 
peptides that are evolutionary conserved 
elements of the innate system, which show 
activity against a wide range of viral,
bacterial, and fungal pathogens. They are 
subdivided into two main types; human α 
defensins have been found in neutrophils and 
the paneth cells of small intestine, whereas 
human β defensins have been localized to 
surface epithelial cells. Monocytes, mast cells, 
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dentritic cells and T cells are attracted by 
human β-defensins in vitro so the β-defensins 
are considered as a link between the innate 
and adaptive immunity acting as 
“microchemokines (Raj & Dentino, 2002),

Pastar et al., 2005, identified several
candidate genes associated with AD. Tsunemi 
et al., 2002, reported that variants in IL-10 and 
CCL11 (eotaxin) could be responsible for the 
elevated immunoglobulin E levels in extrinsic 
AD, but not for the risk of suffering from both 
extrinsic and intrinsic AD. Thus, other 
informative markers are analysed such as 
DEFB1 gene, whose peptide product HBD1 
hypothetically acts upstream in the cascade of 
events leading to AD, because HBD-1 is 
chemotactic for dendritic cells (Durr & Peschel, 
2002). In addition, HBD1 could act as a maturing 
and activating agent for these cells (through the 
CCR6 chemokine receptor and toll-like 
receptors, respectively) (Biragyn et al., 2002), 
being important regulators of allergic immune 
responses (Lambrecht, 2005).

A study done by Leung et al. (2006) 
reported that the DEFB1 gene is linked to 
atopy and to the total plasma IgE 
concentration. The SNPs in the DEFB1 gene are 
recently reported to be associated with AD in a 
Mexican population (Kim et al., 2009). The 
defensins 1 (HBD-1) is an additional candidate 
that is implicated in inflammatory processes 
involved in the establishment and persistence 
of AD (Prado-Montes et al., 2007).

Prado-Montes et al., (2007), reported that
Differential DFEB1 expression between 
individuals could be explained by the 
presence of one or more SNPs that induces 
overexpression of HBD-1 and accordingly, 
Four SNPs are studied which have been 
candidates for studies of infection 
susceptibility (Braida et al., 2006), and two of 
them at these sites (668 and 692) are 
associated with allergic diseases (Leung et al., 
2006).

DEFB1 668 C  G in exon 1-a 
transversion that creates a putative site for 
nuclear factor-B binding, a nuclear factor 
that is involved in regulating the expression of 
proinflammatory cytokines and other 
defensins. The analysis of the DEFB1 
668CG suggests that GG genotype appears 
to protect against AD. This 668 G allele is 
significantly underrepresented in patients with 
AD. If this SNP (G allele) is present, it 
upregulates HBD-1 expression, this result 
could account for the increased susceptibility 
of these patients to infection (Kao et al., 
2004).

The C allele could diminish the maturation 
potential for DCs, explained by a low number of 
HBD1 molecules produced in comparison with 
the G allele. Indeed, the maturation status of DCs 
has been proposed as an important factor in the 
allergic/autoimmune decision of the immune 
system (Mills, 2004).

DEFB1 692 A  G in exon 1-adjacent to the 
sequence that encodes the signal peptide. The 
analysis of DEFB1 692AG genotypes 
suggests that GG is associated with AD 
susceptibility while AA was not found in any 
patient. This SNP is located adjacent to the 
signal peptide sequence (Prado-Montes et al., 
2007).

DEFB1 1654 G  A in exon 2-adjacent to 
a cysteine residue that forms one of three 
disulfide bridges, and therefore, can alter 
peptide stability (Prado-Montes et al., 2007). 
AA genotype was associated with susceptibility 
to AD. This SNP was associated with the 
substitution of valine in HBD-1 and this could 
alter the stability of the peptide because this site 
is adjacent to a cysteine residue where one of the 
three HBD-1 disulfide bridges is anchored. The 
altered structure could affect the chemotactic 
properties of HBD-1, and this is consistent with 
the association of this SNP with the altered 
hallmark inflammation of AD (Matsushita et al., 
2002).
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DEFB1 1836 A  G in exon 2-a putative 
polyadenylation site that may affect processes of 
transcription and/or translation (Juveric et al., 
2003). This site was not informative for the 
development of AD, although it was correlated 
with age of AD onset. This putative poly-A site 
could alter the mRNA stability and eventually 
the elevated/diminished translation rate of 
DEFB1. In turn, this might favor the surpassing 
of the homesostatic threshold leading to the 
earlier onset of the disease (Prado-Montes et al., 
2007).

In the current work examination of DEFB1 
SNPs at two sites 692, 1654 was done to gain 
a better understanding of their role in the 
pathophysiology of AD patients and their 
involvement in AD susceptibility and 
severity. Also study of Atopic markers as 
Eosinophil count, total and specific g E and 
their correlation to the genotypes examined.

Subjects and Methods

Subjects

The study was conducted on 35 atopic patients 
(24females and 11 males). Their age ranged between 9 
months till 32 years. Additional 10 healthy volunteers 
were included as controls. Patients were selected from 
the outpatient dermatology, pediatrics and internal 
medicine clinics of Ain Shams University. ). Selection 
criteria was based on the criteria proposed by Hanifin 
& Rajka (1980) which include evidence of pruritic skin 
condition associated with three or more of the 
following ;history of involvement of the skin creases, 
history of asthma or hay fever, history of generally dry 
skin, onset at less than 2 years, visible flexural
dermatitis. Exclusion criteria: subjects having any 
symptom of infection for 4weeks also control samples 
from related individuals or from subjects having family 
or personal history of atopy. The study was approved 
by the ethical committee of faculty of medicine, Ain 
shams university, A written consent was taken from 
both patients and controls before enrollment,

Methods

Patients were subjected to:

1- Full history taking and thorough clinical 
examinations.

2- SCORAD calculation of AD was classified into 
mild, moderate and severe according to SCORAD by
(Kunz et al., 1997) index in which mild cases have 
score less than 25, moderate cases have score from 25 
to 50 and severe cases have score more than 50.

3- Laboratory investigations for all subjects:

 Absolute eosinophil count using coulter counter 
(Coulter Max M. UG-HL-CCI).

 Estimation of total IgE level by ELISA kit 
suplied by Biocheck (Biocheck, Inc 323 Vintage 
Park Dr. Foster City).

 Estimation of specific IgE by enzyme aller-
gosorbent test (EAST) supplied by Biopharm
(Landwehrstr.54, 64293 Darmstadt, Germany 
www.r-biopharm.com), specific for 
Dermatophytes, Cat, Coakroaches and House 
dust mite (HDM).

 Detection of Beta-defensin-1 gene polymorphism 
at position 692 and 1654 using PCR 
amplification and restriction analysis (PCR-
RFLP) using thermal cycler Gene Amp PCR 
system 9700. Applied biosystems

Detection of beta-defensin-1 gene polymorphism by
restriction fragment length polymorphisms (RFLP)

 DNA Extraction

It was done using the Biospin whole blood genomic
DNA extraction kit Supplied by Bioflux (Romania).
DNA in the sample is liberated using PK (Proteinase 
K) solution and LB (Lysis buffer) buffer. Released 
DNA is bound exclusively and specifically to the 
Biospin membrane in presence of binding buffer under 
appropriate salt iron and pH conditions. Denatured 
protein and other contaminants are removed with 
several washing procedures. The DNA is then eluted 
from the membrane with Elution Buffer.

 Polymerase Chain Reaction

For detection of DEFB1 692 (G/A) and 1654 (G/A) 
polymorphism, whose amplified products are 
respectively 156, 157 bp fragments, amplification was 
performed using a thermal cycler. Both PCR products 
were carried out in volume of 25 l containing 2 l 
genomic DNA, 5l of the ready to use master mix 
supplied by Larova (LAROVA GmbH. Germany.), 1l 
(10 pmol) of forward primer, 1l (10 pmol) of reverse 
primer and 16l of deionized water. Primers used are 
prepared by Metabion (Metabion international AG 
Lena-Christ-Strasse 44\I) according to Jurevic, et al.
(2003)
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- For SNP 692: 692 forward primer =5′-
GACGAGGTTGTGCAATCCACCA-3′, 692 reverse 
primer = 5′-GCAGAAGGTAGGAAGTTCTCAT-3′.

- For SNP 1654: 1654 forward primer =5′-
CGTTGCAGCTACAAGCCATGAGTC-3′, 1654 
reverse Primer = 5′-TGAATTTTGGTAAAGATCGGG
CAGG-3′. 

The following protocol was applied: 1st step initial 
denaturation at 94°C for 2 minutes, 2nd step 
denaturation at 94°C for 30 seconds, primer annealing 
at 60 degree for 30 seconds and extension at 72 degree 
for 1 minute. This 2nd step was repeated for 30 cycles, 
3rd step extension at 72 degree for 2 minutes then hold 
at 4°C.

 Restriction Fragment Length Polymorphism
a) Restriction digestion for DEFB1 692 polymorphism

Retriction digestion of the amplified product at site 692 
was performed using 0.5l (10/l) DdeI restriction 
enzyme supplied by promega. Site of restriction: (5´C 
 TNAG. - 3´) (3´ GANT  C-. 5´). The enzyme was 
added to 5l of PCR amplified product, 12.3 l 
deionized water, 2l of buffer (10 x of 60mM tris-Hcl) 
and 0.2l of acetylated bovine serum albumin (BSA) 
(10ug/l), followed by gentle mix. Then the tubes were 
placed on a heat block for 3 hours at 37°C. The enzyme 
was inactivated at 65°C for 15 minutes. As 
experimental control: no-enzyme "mock" digest was 
used.

b) Restriction digestion for DEFB1 1654
polymorphism

Retriction digestion of the amplified product at site 
1654 was performed using 1l (5000U/ml /l) 
HpyCH4V restriction enzyme supplied by New 
England biolabs. Site of restriction: (5´C  TNAG. -
3´) (3´ GANT  C-. 5´). The enzyme was added to10 l 
of PCR amplified product, 37 l deionized water and 
2l of 10 x buffer, followed by gentle mix. Then the
tubes were placed on a heat block for 16 hours at 37°C. 
The enzyme was inactivated at 65°C for 20 min.

c) DNA analysis by gel electrophoresis

Amplified product of DNA samples and restriction 
fragments were run on 12 % polyacrylamide gel 
(Promega, USA) for 120 min at 150V, stained with 
ethidium bromide (Amresco, Germany). 20bp DNA 
ladder (Promega, USA) was also run to identify the site 
of bands. The gel was examined under ultraviolet 
transilluminator.

For DEFB1 692 polymorphism genotypes defined for 
DEFB1 692 gene according to Prado-Montes et al.,
(2007), were:

- Homozygous AA genotype: if the band is divided 
into 2 parts: 69 and 44bp.

- Homozygous GG genotype if the band is divided 
into 2 parts 87 and 69bp. 

- Heterozygous AG genotype if it yields 3 bands 87, 
69 and 43bp. 

For DEFB1 1654 polymorphism genotypes defined for 
DEFB1 1654 gene according to Matsushita et al.,
(2002) were:

- Homozygous GG genotype if the band length equal 
152 bp.

- Homozygous AA genotype if it yields 2 bands 95 
and 57.

- Heterozygous AG gentopye if it yields 3 bands 152, 
95 and 57bp.

Statistical Methods

Analysis of data was done using SPSS (statistical 
program for social science) (V. 17.0, Echosoft Corp., 
USA, 2008) as follows: 

-Comparison between qualitative variables was carried 
out by using Chi-square test. 

-Comparison between quantitative variables between 
more than two groups was carried out by using 
ANOVA and post Hoc test. 

-Comparison between quantitative variables between 
two groups was carried out by using Student t-test.

-Correlation between two quantitative variables was 
carried out by Pearson correlation (r). The probability of 
error at 0.05 was considered significant.

-Allelic frequency was calculated by summation of the 
number of each allele.

Results

Concerning the differences in the distribution of 
the DEFB1 gene polymorphism at site 692 and
site 1654 between the healthy control subjects 
and AD patients, (table 1) show that there were 
highly significant differences in the distribution 
of the DEFB1 gene polymorphism as regard site 
692 (P<0.01). Also, there was a highly 
significant difference in allelic frequencies 
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between the healthy control subjects and AD 
patients at site 692 (P<0.01). In contrast there 
were no significant differences in the 
distribution of the DEFB1 gene 

polymorphism at site 1654 or in its allelic
frequencies between the healthy control 
subjects and AD patients (P> 0.05).

Table 1. DEFB1 692 & 1654 gene polymorphism in patients with Atopic Dermatitis and controls

P
Control

No (%)

Patients

No (%)

<0.01

Genotype of DEFB1 692 gene:

0(0)18(51.4)GG

7(70)2(5.7)AA

3(30)15(43)AG

Allelic Frequencies of DEFB1 692 gene :

<0.01
3(15)51(72.8)G Allele

17(85)19(27.1)A Allele

Genotype of DEFB1 1654 gene:

NS
0(0)4(11.4)AA

10(100)31(88.6)AG

Allelic Frequencies of DEFB1 1654 gene:

NS
10(50)31(44.2)G Allele

10(50)39(55.7)A Allele

P < 0.05 is significant. NS= not significant.

The association between DEFB1 692 
genotypes as well as 1654 genotypes and high 
total serum IgE level is shown in (table 2).
There was high statistical significant 
association between DEFB1 692 GG 
genotype and high total serum IgE level 
(P<0.01), while no significant statistical
difference between DEFB1 1654 genotypes as 
regards total IgE level with P>0.05. Also table 

2 shows that there was significant statistical 
association between DEFB1 692 GG and AG 
genotypes and high absolute eosinophil count. 
Moreover we found that the mean of absolute
eosinophil count in the 4 patients with1654 AA 
genotype is significantly higher than the mean 
of absolute eosinophil count in patients with 
AG genotype with P<0.05.
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Table 2. Comparison of total serum IgE and absolute eosinophil count between DEFB1 692 and 1654 genotypes.

Genotypes
Total IgE level (Iu/mL)

P Value
Mean±SD Minimum Maximum

DEFB1 692 A/G

GG (N = 18) 380 ± 316 10 1100

<0.01AG (N=15) 235 ± 286 15 800

AA (N=2) 70 ± 42.4 40 100

DEFB1 1654 A/G

AA (N=4) 556 ± 114 425 675
NS

AG N = 31 278 ± 303 10 1100

Absolute eosinophil count

DEFB1 692 A/G

GG (N=18) 0.9 ± 0.5 0.2 1.9 P1<0.05

AG (N=15) 0.5 ± 0.4 0.1 1.6 P2<0.05

AA (N= 2) 0.25 ± 0.07 0.2 0.3 P3>0.05 (NS)

DEFB1 1654 A/G

AA (N=4) 1.5 ± 0.3 1.1 1.9
P<0.05

AG (N=31) 0.6 ± 0.4 0.1 1.9

P1 = between GG and AA genotypes, P2 = between AG and GG genotypes, P3 = between AA and AG genotypes

Among 35 AD patients, 21(60%) had negative 
specific IgE, while 14(40%) only had positive 
specific IgE. However the Comparison 
between DEFB1 692 genotypes as regards 
sensitization to dermatophytes, cat, HDM and 
cockroaches shows that there was high 
significant association between GG genotype 
and positive specific IgE to dermatophytes 

and HDM (P1<0.01).While, there was no 
significant statistical difference between 
DEFB1 692 genotypes as regards positive 
specific IgE to cat and cockroaches 
(P>0.05).As regards DEFB1 1654 genotypes 
there was only a significant association 
between AA genotype and positive specific 
IgE to cockroaches(P<0.05) (table 3).
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Table 3. Comparison of sensitization to dermatophytes, HDM, Cat and cockroaches antigens between DEFB1 692 
and DEFB1 1654 genotypes.

Specific IgE 
(IU/mL)

Mean ± SD

DEFB1 692 A/G genotypes

P value

DEFB1 1654 A/G genotypes

P value
GG 

N=18
AG

N=15
AA 
N=4

AA 
N=4

AG
N=31

Dermatophytes 2.1±2.4 0.23±0.9 0±0

P1 < 0.01

P2> 0.05 (NS)

P3 > 0.05(NS)

3.02±1.63 0.97±2.06 NS

HDM 2.19±3.5 0±0 0±0

P1 < 0.01

P2> 0.05 (NS)

P3 > 0.05 NS)

2.51±2.34 0.87±2.6 NS

Cat (epithelia 
and hair)

1.3±2.8 0±0 0±0 P > 0.05 (NS) 2.17±2.12 0.5±2.06 NS

Cockroaches 0.9±1.7 0±0 0±0 P> 0.05 (NS) 1.9±2.07 0.29±1.1 <0.05

P1 = between GG and AG genotypes, P2 = between AG and AA genotypes, P3 = between AA and GG genotypes.

Regarding the association between DEFB1 
692 genotypes and SCORAD severity index
there was significant statistical association 
between DEFB1 692 GG and AG genotypes 
with severe AD disease (P < 0.05). 

Considering DEFB1 1654 genotypes, the 
mean of SCORAD index in the 4 patients with 
AA genotype is significantly higher than that 
in patients with AG genotype with p 
<0.01(table 4).

Table 4. Association between DEFB1genotypes and severity index in patients with Atopic dermatitis.

Genotypes
SCORAD

P Value

Mean±SD Minimum Maximum

DEFB1 692 A/G

GG (N= 18) 41.9±17.8 20 78 P1 < 0.05

AG (N= 15) 22.9±13 14 57 P2 < 0.05

AA (N= 2) 18±2.8 16 20 P3> 0.05 (NS)

DEFB1 1654 A/G

AA (N = 4) 58.4±16.7 40 78
P <0.01

AG (N = 31) 32.5±14.6 14 66

P1 = between GG and AA genotypes, P2 = between GG and AG genotypes, P3 = between AA and AG genotypes.
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The correlation between atopic markers and 
SCORAD severity index which shows that 
there was a significant statistical relationship 
between serum levels of total IgE (P <0.01), 
absolute eosinophil count (P <0.01), specific 
IgE to cat (P <0.05), HDM (P <0.01) and 
cockroaches (P<0.01) and SCORAD (table 5).
Finally we found that there were no 

significant association between DEFB1 692 
A/G &1654 A/G polymorphism and sex, 
family history, infection susceptibility and 
maternal smoking with p value >0.05 (data 
not shown).

Figures 1 & 2 show DEFB1 gene 
polymorphism (at site 692 & 1654) analysis 
by polyacrylamide gel electrophoresis.

Table 5. Correlation between atopic markers and severity in patients with Atopic dermatitis.

Atopic markers Correlation(r) P Value

Total IgE level 0.54 < 0.01

Absolute eosinophil count 0.54 < 0.01

Specific IgE to cat (epithelia and hair) 0.38 < 0.05

Specific IgE to dermatophytes 0.29 NS

Specific IgE to HDM 0.44 < 0.01

Specific IgE to cockroaches 0.53 < 0.01

Figure 1. Electrophoretic Separation of Restriction Fragment Assay: DEFB1 Gene (at site 692).

M: Marker (20 bp ladder). Lane 1: represents unrestricted fragment, 1 band = 156 bp(experimental control: no enzyme "mock"
digest). Lane 2: shows homozygous AA genotype, 2 bands = 44 and 69 bp. Lane 3: shows homozygous (GG genotype), 2 bands 87, 69.
Lane 4&5: shows heterozygous AG genotype 3 bands = 87, 69 and 43.
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Figure 2. Electrophoretic separation of restriction fragment assay: DEFB1 gene (at site 1654).

M: Marker (20 bp ladder). Lane 1: Represents unrestricted fragment, 1 band = 157 bp. (experimental control: no enzyme "mock"
digest). Lane 2: shows heterozygous GG genotype, 3 bands = 152, 95 and 57 bp. Lane 3: shows heterozygous AG genotype, 3 
bands = 152, 95 and 57 bp. Lane 4&5: shows homozygous (AA) genotype, 2 bands = 95 and 57 bp.

Discussion

Atopic dermatitis (AD) is a common, chronic, 
inflammatory, multifactorial allergic disease 
with unclear etiology (Kim et al., 2009). A 
number of replicable disease loci have been 
discovered, and a small number of candidate 
genes have been identified, with at least a 
proportion of these genes gaining empiric 
support in more than one population (Morar et 
al., 2006). However a number of candidate 
genes have been proposed and many regions 
have been identified which evidence a linkage 
to atopy (Holla et al., 2006).

There have been many reports of SNPs in 
the DEFB1 gene being associated with 
diseases or infections as AD, asthma, 
diabetes, sepsis, HIV, chronic obstructive 
lung disease and leprosy (Kim et al., 2009).

In the present study, we observed a high 
statistically significant difference in the 
distribution of the DEFB1 692 A, G alleles in 
all AD patients compared with controls; the G 
allele is more frequent in patients compared 
with controls (P <0.01). We also found that the 
frequency of individuals who are homozygous 
or heterozygous for DEFB1 692 G allele (GG 
and AG genotypes combined) was statistically
higher in all AD patients compared to controls 
(P <0.01). This finding was in accordance with 
that observed by Prado-Monte De Oca et al., 
(2007) who demonstrated a statistically 
significant difference in the distribution of the 
692 A/G SNP in a studied group of Mexican 
AD patients compared with their control. These 
finding suggests that G allele may be associated 
with AD susceptibility.
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Regarding DEFB1 692 gene polymorphism, we 
found that among 35 AD patients: 2 patients 
only had AA genotype. Prado-Monte De Oca et 
al., (2007) reported that DEFB1 692 AA 
genotype was not found in any patient. 
Interestingly, we found that these 2 cases 
(DEFB1 692 AA genotype) are associated with 
normal total IgE level, normal absolute 
eosinophil count, negative specific IgE to the 4 
allergens studied and mild disease as indicated 
by SCORAD index. This finding may suggest 
that DEFB1 692 AA patients are mild cases.

However, Leung et al., (2006), who studied 
a group of Chinese asthmatic and atopic 
patients and Levy et al., (2005) who studied a 
group of American asthmatic patients found a 
highly significant association between asthma 
and DEEB1 SNP at site 692, with AA 
genotype showed a highly statistically 
significant increase in the patients compared 
to the control. This could be explained by the 
fact that genotypes of DEFB1 gene could vary 
among different ethnic groups as reported by 
several studies (Leung et al., 2006), (Levy et 
al., 2006) and (Matsushita et al., 2002) and 
also this could be due to different atopic 
diseases studied.

Concerning DEFB1 gene polymorphism at 
site 1654, we observed that there is no control 
subjects with AA genotype, all are with AG 
genotype. Also, we found that among the 35 
AD patients: 4 patients only had AA genotype 
while the other 31 had AG genotype. 
However, there is no significant statistical 
difference in the distribution of the DEFB1 
1654 genotypes between the healthy control 
subjects and AD patients. Our results was in 
agreement with Kim et al., (2009) found no 
significant association between DEFB11654 
gene polymorphism and AD.

However, Prado Montes de Oca et al., 
(2007) demonstrated statistically significant 
difference in the distribution of the DEFB1 
1654 genotypes in all AD patients when 
compared with healthy control and they 

suggest that AA genotype may be associated 
with AD susceptibility. They found, in their 
study, that among 59 AD patients: 6 (10%) 
patients had AA genotype while 53 (90%) had 
AG genotype but their study includes 151 
control subjects who all had AG genotype.

Leung et al., (2006) studied a group of 
Chinese asthmatic and atopic patients and 
found a highly significant association between 
asthma and DEEB1 SNP at site 1654, with 
GG genotype showed a highly statistically 
significant increase in the patients compared 
to the control.

However, we observed, in the present 
study, that GG genotype of DEFB1 1654 
polymorphism is absent in both the control 
and AD patients. This finding was in 
accordance with Prado Montes de Oca et al., 
(2007) who also found that GG genotype was 
absent at site 1654 by the use of two different 
genotyping methods PCR-RFLP and RT-PCR
(reverse transcriptase polymerase chain 
reaction). PCR-RFLP can be confidently used 
as a cheaper alternative genotyping method 
for these sites (1654, 692).Furthermore, it 
may be more appropriate when it is necessary 
to genotype just a few samples Prado Montes 
de Oca et al., (2006).

Our study found high significant statistical 
association between DEFB1 692 GG genotype 
and high total serum IgE level. However, we 
found no significant statistical association 
between DEFB1 1654 genotypes and total 
serum IgE level. In contrast, Leung et al., 
(2006) found significant statistical association 
between DEFB1 692 AA genotype as well as
DEFB1 1654 GG genotype and high total 
serum IgE level in asthmatic patients.

In the current study, regarding DEFB1 692 
gene polymorphism, we observed significant 
association between GG and AG genotypes 
and high absolute eosinophil count (P<0.05). 
In contrast, Leung et al., (2006) found no 
significant association between high 
eosinophil count and DEFB1 gene 
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polymorphism at site 692; however by 
analyzing DEFB1 gene at site 668 gene, he 
found significant association between DEFB1 
668 GG genotype and high eosinophil count,
in a group of asthmatic Chinese patients.

Moreover our study shows high significant 
statistical association between DEFB1 692 GG 
genotype and positive specific IgE to HDM and 
dermatophytes allergens (P<0.01). However, 
we found no significant association between 
DEFB1 692 genotypes and specific IgE to cat 
and cockroaches allergens. Our findings are in 
disagreement with Leung et al., (2006) who 
found that there is no significant association 
between DEFB1 692 gene polymorphism and 
sensitization to individual allergens 
(dermatophytes, cat and cockroaches) in a group 
of asthmatic Chinese patients. This finding 
could be attributed to that DEFB1 may play a 
greater role in asthma precipitated by 
respiratory viral infections than by exposure to 
allergens as suggested by Levy et al., (2005).

Regarding DEFB1 1654 gene polymorphism, 
we found significant association in the four 
patients with DEFB1 1654 AA genotype and 
positive specific IgE to cockroaches & high 
absolute eosinophil count with p value <0.05. 
However, Leung et al., (2006)found that there is 
no significant association between DEFB1 gene 
polymorphism and sensitization to individual 
allergens (dermatophytes, cat and cockroaches) 
or high absolute eosinophil count in a group of 
asthmatic Chinese patients.

So our findings suggest that DEFB1 692 G 
allele may be associated with AD 
susceptibility. Moreover we found that there 
was significant association between GG and AG 
genotypes and the severity of the disease (p-
value<0.05). Regarding DEFB1 1654 
genotypes, we found that there was significant 
association in the four patients with AA 
genotype and the severity of the disease. In 
contrast, Prado-Montes de Oca et al., (2007)
found no significant association between 

DEFB1 692 genotypes or1654 genotypes and 
disease severity.

Although we found no significant 
statistical difference between patients and 
controls as regards DEFB1 1654 genotypes 
and alleles, but we observed that the DEFB1 
1654 AA genotype that was found only in 4 
cases, was associated with high absolute 
eosinophil count, high total IgE level, positive 
specific IgE to more than one allergen and 
severe disease. Therefore, we recommend to 
study AA genotype on a larger cohort of
patients.

Also, in the present study, we found that 
among 35 AD patients, 21(60%) had negative 
specific IgE, while 14(40%) only had positive
specific IgE. This is in agreement with Floher 
et al., (2004) who found, in their study, that 
up to two thirds of AD patients have no 
measurable allergen specific IgE antibody 
sensitization and they suggest that the 
association between atopy and AD appears 
weaker and more complex than previously 
suggested. In their results, they explained that, 
although there was statistical evidence of an 
association between AD and specific IgE, the 
latter was not a useful discriminator for AD 
once other factors (major criteria of AD 
diagnosis) had been taken into account this is 
why increased total serum IgE or specific IgE 
was included as minor feature for AD 
diagnosis (Perterson & Chan, 2006)

The link between AD and allergen-specific 
IgE remains, however, uncertain and 
controversial. In a study in which children 
with AD were followed: subjects who initially 
had negative specific IgE had positive specific 
IgE over the next 10 years. It has been 
postulated that nonallergic, intrinsic atopic 
dermatitis might be considered as the pure, 
primary, transitional form of extrinsic atopic 
dermatitis (Novak et al., 2003)

In the present study, a statistically 
significant relationship was determined 
between SCORAD values and serum total IgE 
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levels. This was in agreement with several 
studies, (Aral et al., 2006; Halbert et al.,
1995; Ijaz & Sarwat, 2007) who found 
significant correlation between total serum 
IgE level and AD severity, also Dahr et al.
(2005) found a significant association between 
AD severity and total serum IgE who 
conclude that serum levels of IgE may be 
used as important marker in the assessment of 
disease severity and follow-up of AD patients.
In contrast, Weber et al. (2005) found no 
significant association between high serum 
IgE level and AD severity. They explain their 
findings by the high incidence of severe 
patients in their study.

However, we found that there are 2 cases 
in which normal serum IgE is associated with 
severe AD, this could be due to that the form 
of AD in these 2 cases may be the intrinsic 
form especially that in these 2 cases AD is not 
associated with other atopic diseases and also 
to that AD occurs at a later onset. Bardana, 
(2004) reported that patients with intrinsic 
AD, have normal IgE levels, negative skin 
prick reactions, low IL-4 and IL-13 levels, 
and they do not have allergen specific IgE to 
aeroallergens and food.

We also observed high significant 
correlation between absolute eosinophil count 
and AD severity. This was in agreement with 
Halbert et al. (1995) and Dahr et al. (2005)
who also found significant correlation 
between eosinophil count and AD severity.
The elevated IgE response and eosinophilia 
observed in patients with AD may reflect 
increased responses of TH2 cytokines with a 
concomitant decrease in (IFN-) production
(Dahr et al., 2005).

Finally we evaluated some variables that 
might act as triggers of AD, analyzing the 
correlation between them and the different 
genotypes. In the present study, we observed 
that there was no significant association 
between DEFB1 genotypes at both sites and 
sex distribution, family history of other 

allergies, passive or active maternal smoking 
during pregnancy and infection susceptibility. 
These observations were in agreement with 
other studies (Leung et al., 2006) and (Prado-
Montes de Oca, et al., 2007)

In conclusion, our findings support 
previously published studies suggesting that 
DEFB1 gene is one of the candidate genes for 
atopy. Also, we found that G allele at site 692 
could be used as a marker for AD 
susceptibility and severity which may aid in 
earlier prevention, treatment and follow up. 
We can also conclude that AA genotype at 
both sites (692, 1654) of DEFB1 has low 
frequency in AD; however there are genotypic 
variations in the DEFB1 gene among different 
ethnic groups. Moreover AA genotype at site
692 is associated with low severity index 
while AA genotype at site 1654 is associated 
with high severity index.

References
1. Aral M, Arican O, Gul M, Sezai S, Sumeyra A, 

Ummuguslum K, Hassan CE. (2006). The 
relationship between serum levels of total IgE, IL-18, 
IL-12, IFN- and diseases severity in children with 
atopic dermatitis. Mediators Inflamm; 4: 73098-103.

2. Bardana EJ (2004). Immunoglobulin E (IgE) and 
non-IgE-mediated reactions in the pathogenesis of 
atopic eczema/dermatitis syndrome (AEDS). 
Allergy; 59: 25-9.

3. Biragyn A, Ruffini PA, Leifer CA. (2002). Toll-
like receptor 4-dependent activation of dendritic 
cells by beta-defensin 2. Science; 298: 1025– 9

4. Braida L, Boniotto M, Pontillo A. (2006). A single-
nucleotide polymorphism in the human beta-defensin 
1 gene is associated with HIV-1 infection in Italian 
children. AIDS; 18: 1598–1600.

5. Dahr S, Malavar R, Chattapaudhyay S, Dahar S, 
Banerjee R, Ghosh A. (2005). Correlation of the 
severity of AD with absolute eosinophil counts in 
peripheral blood and serum IgE levels. Indian J 
Dermatol Venerol Hepatol; 71: 246-9.

6. Darsow U, Lubbe J, Taieb A. (2005). Position 
paper on diagnosis and treatment of atopic 
dermatitis. Journal of. the European Academy of 
Dermatology and Venereology; 19: 286.-92



THE EGYPTIAN JOURNAL OF IMMUNOLOGY 137

7. Duits LA, Ravensbergen B, Rademaker M. (2002). 
Expression of beta-defensin 1 and 2 mRNA by 
human monocytes, macrophages and dendritic 
cells. Immunology; 106:517–25.

8. Flohr C, Johansson SGO, Wahlgren CF, Williams 
H (2004). How atopic is atopic dermatitis? J 
Allergy Immunol; 114: 150-8.

9. Halbert AR, Westow WL, Morelli JG (1995). 
Atopic dermatitis. It an allergic disease? J Am 
Dermatol; 33: 1008-18.

10. Hanifin JM, Rajka G (1980). Diagnostic features of 
atopic dermatitis. Acta Dermato Venereologica 
Suppl; 92: 44-7. 

11. Holla LI, Stejskalova A, Znojil V, Vasku A (2006). 
Association study of promoter polymorphisms 
within the NOS3 gene and allergic diseases. J 
Allergy Immunol; 141: 103-9.

12. Ijaz A, Sarwat N (2007). Frequency of raised 
serum IgE level in childhood AD. JPMA; 57: 431-
4.

13. Juveric RJ, Bai M, Chadwick RB, White TC, Dale 
BA. (2003). SNPs in human beta-definsin-1 high-
throughput SNP assays and association with 
candida carriage in type I diabetics and nondiabetic 
controls. J Clin Microbiol; 41: 90-6.

14. Kao CY, Chen Y, Thai P. (2004). IL-17 markedly 
up-regulates beta-definsin-2 expression in human 
airway epithelium via JAK and NF-Kappa B-
signaling pathways. J Immunol; 173: 3482-91.

15. Kim E, Lee JE, Namkung JH, Kim P, Kim S, Shin 
E, Cho E, Yang J. (2009). Single nucleotide 
polymorphisms and the haplotype in the DEFB1 
gene are associated with atopic dermatitis in a 
Korean population. J dermatol Science; 54:25-30.

16. Kunz B, Oranje AP, Labrezo L, Stalder JF, Ring J, 
Taieb A. (1997). Dermatology;195(1):10-9. 

17. Laske N, Niggemann B (2004). Does the severity 
of AD correlate with serum IgE levels? Ped 
Allergy Immnol; 15: 86-8.

18. Leung DY, Bieber T (2003). Atopic dermatitis. 
Lancet; 361:151-60.

19. Leung TF, Li CY, Liu. E, Tang NL, Chan IH, 
Yung E, Wong GW, Lam CW. (2006). Asthma and 
atopy are associated with DEFB-1 polymorphisms 
in chineese children. Genes Immunity; 7: 59-64. 

20. Levy H, Raby BA, Lake S, Tantisira KG. (2005). 
Association of defensin beta-1 gene 

polymorphisms with asthma. J Allergy Clin 
Immunol; 115: 252–8.

21. Matsushita I, Hasegawa K, Nakata K, Yasuda K, 
Tokunago K, Keicho N. (2002). Genetic variants of 
human beta-defensin-1 and chronic obstructive 
pulmonary disease. Biochem Biophys Res 
Commun; 291: 17–22.

22. Mills KH. (2004). Regulatory T cells: friend or foe 
in immunity to infection? Nat Rev Immunol; 11: 
841–855.

23. Morar N, Willis-Owen S, Moffatt MM, Cookson 
WO. (2006). The genetics of atopic dermatitis. 
Molecular mechanism in allergy and clinical 
immunology; 118: 24-34.

24. Novak N, Bieber TH, Leung D (2003). Immune 
mechanisms leading to AD. Am Allergy Immunol; 
34: 128-39.

25. Palmer CN, Irvine AD, Terron-Kwiatkowski A. 
(2006). Common loss of function variants of the 
epidermal barrier protein filaggrin are a major 
predisposing factor for atopic dermatitis. Nat 
Genet; 38: 441-6.

26. Pastar Z, Lipozencic J, Lyubojevic S. (2005). 
Etiopathogenesis of atopic dermatitis. Acta 
dermatovenerol goat; 13: 54-62.

27. Perterson JD, Chan LS (2006). A comprehensive 
management guide for AD. Dermatol Nurs; 
18:531-42.

28. Prado-Montes de Oca E, Arreola G, Figuera LE, 
Sandoval L, Rangel H (2006). SNPs in DEFB1: 
frequencies in a Mexican population and new PCR-
RFLPs assays. Int J Immunogenetics; 33: 339-42.

29. Prado-Montes de Oca E, Garico-Vargas A, 
Lozano-Inocencio R, Martha P, Gallegoa A, Lucia 
SR, Nory DG, Luis EF. (2007). Association of B-
defensin 1 single nucleotide polymorphism with 
atopic dermatitis. Int Arch Allergy Immunol; 142: 
211-8.

30. Raj PA, Dentino AR (2002). Current status of 
defensins and their role in innate and adaptive 
immunity. FEMS; 206: 9-18.

31. Steinke JW, Borish L, Rosenwasser LJ. (2003). 
Genetics of hypersensitivity. J Allergy Clin 
Immunol; 111: 495-501

32. Tsunemi Y, Saeki H, Nakamura K, et al. (2002): 
Eotaxin gene single nucleotide polymorphisms in the 
promoter and exon regions are not associated with 
susceptibility to atopic dermatitis, but two of them in 



Association of β-Defensin 1 SNP with AD138

the promoter region are associated with serum IgE 
levels in patients with atopic dermatitis. J Dermatol 
Sci; 29: 222-8.

33. Weber MB, Petry V, Weiss L, Tania FC, Nicolle

GM. (2005). Evaluating the relation between 
pruritis, serum IgE levels and severity of clinical 
manifestations in AD patients. An Bras Dermatol; 
80: 245-8.


