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Abstract

Background: Atopic Dermatitis (AD) is defined as a chronic
inflammatory disease characterized by outbreaks of marked xerosis
and intense sometimes infractable pruritus. IL-33 is defined as: A
member of IL-1 family of cytokines, binds to its plasma membrane
receptor, heterodimeric complex consisted of membrane-bound
frans membrane ST2 (ST2L) and IL-1 Receptor (IL-1R) accessory
protein, inducing nuclear factor (NF-KB) and in Mitogen Activated
Protein Kinase (MAPK) activation. IL-33 can be defined also as a novel
member of IL-1 family has been implicated in several inflammatory
and autoimmune diseases.

Objectives: To assess the association between level of IL33 in AD.
Patients and Methods: In this study subjects were divided intfo two
groups: Group A: Conisists of twenty two patients with clinically proved
AD were enrolled in this study. Patients were randomly divided into
three groups according to severity depending on SCORAD: Group 1,
Group 2 and Group 3. Group B: Consists of twenty two healthy subjects
as control.

Results: IL-33 is significantly high in atopic and correlated
with severity of the disease. This will explain the role of IL-33 in the
pathogenesis of atopy. IL-33 was statically higher in patents (p=0.000)
in patients than in healthy individuals.

Conclusion: IL-33 could play a role in the inflammatory reaction
in AD.

Introduction

Atopic Dermatitis (AD) is a chronic inflammatory skin disease
affecting about 10 million people worldwide. A majority of AD
patients’ exhibit hyper production of total IgE and most of them have
allergen-specific IgE in the sera [1]. Classical T-helper type 2 (Th2)
cytokines such as IL-4, IL-5 and IL-13 are expressed in the acute
ezcematous lesions whereas in chronic lesions IFN-y-producing Th1
cells are dominant [2]. In addition to classical Th2 cytokines, new
tissue-derived cytokines such as TSLP and IL-33 have been suggested
to have a significant role in AD [3]. In the skin lesion, signals from
barrier disruption, allergens and microbial colonization are integrated
and transmitted to diverse immune cells which initiate and maintain
the skin [4,5].

IL-33 is a described cytokine that belongs to the IL-1 family and
is linked to Th2-type immune responses [6]. IL-33 is expressed by
cells of barrier tissues (skin, gut and lung) and is known to activate
naive and Th2 lymphocytes, mast cells and eosinophils to produce
Th2-type cytokines [7]. However IL-33 is not produced by Th2 cells
and its signaling pathway distinguishes from classical Th2 cytokines
[8]. IL-33 signals through a membrane-bound IL-33-specific receptor
ST2 (also known as ILIRL1, T1, DER4 and Fit-1) and IL-1 receptor
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accessory protein (IL1-RAcP) which serves as a shared co receptor
[9]. The ST2 gene encodes at least three isoforms of ST2 proteins:
ST2L a transmembrane form the soluble ST2 a secreted form that can
serve as a decoy receptor of IL-33 and a variant ST2 [10].

Membrane-bound expression of ST2 is highest on mast cells, Th2
cells and eosinophils which are critical cells in AD. IL-33 receptor
complex is activated when IL-33 binds to ST2 and IL-1RAcP
and recruits the adaptor molecule MyD88 and IL-1R-associated
kinase IRAK [11]. Activated receptor complex induces activation
of signaling proteins, including transcription factor NF- B and the
mitogen-activated protein kinase pathway [12].

This study aims to assess the association between level of IL-33
in atopic dermatitis patients and control subjects to determine if the
high level of IL-33 is associated with atopic dermatitis or not. Also to
determine possible association between the level of IL-33 and severity
of disease.

Patients and Methods
Patients

Twenty two patients (12 males and 10 females) with age ranged
from 3 to 49 years and a mean age is 10 years with clinically proved AD
were enrolled in this study. They were collected from the Outpatient
Clinics of the Department of Dermatology and Venereology, Zagazig
University Hospitals from May 2016 to May 2017.

The diagnosis in each patient was made on the basis of history
and clinical presentation. Patients were divided into three groups
according to severity depending on SCORAD:

Group (A)

Group 1 included 2 patients with mild AD they represent 9.1%
of patients.

Group 2 included 12 patients with moderate AD they represent
54.5% of patients.
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Group 3 included 8 patients with severe AD they represent 36.4%
of patients.

Group (B) control subjects

Twenty two healthy subjects (13 males and 9 females) were
included as controls age their range from 4 to 36 years with a median
age is 14.5 years with clinically proven healthy free of any atopic
manifestations (atopic dermatitis, asthmatic bronchitis, rhinitis,
conjunctivitis and any other inflammatory diseases such as RA, AS,
SLE,.....)

Exclusion criteria
. Patients with other inflammatory diseases.

. Patients taking corticosteroid treatment during the
previous 3 months.

. Patients aged less than 3 years.

. Patients with active viral, bacterial or fungal infections.
Methods

. Complete history taking.

. General examination of body systems.

. Detailed dermatological examination. Severity of AD was

evaluated according to SCORAD index [13].

. Routine laboratory examination including complete blood
count (CBC), urine and stool analysis.

. Photographs of AD lesions of all patients.
. Evaluation of IL33 level using ELISA kits.

The IL-33concentrations in diluted serum was measured by
sandwich ELISA. Briefly 4 pg/ml of monoclonal capture antibody
(R&D Systems, Minneapolis, MN, USA) was added to a 96-well plate
(Nunc, Rochester, NY, USA) and the plate was incubated for 2 hr at
room temperature. The plate was then incubated in blocking solution
comprising phosphate-buffered saline (PBS) containing 1% bovine
serum albumin and 0.05% Tween 20 for 2 hr at room temperature. All
sera and was diluted 1:2 by using PBS containing 1% bovine serum
albumin and 0.05% Tween 20. And standard curves were also diluted
with PBS containing 1% bovine serum albumin and 0.05% Tween 20.

The test samples and standard recombinant IL-33 (R&D Systems)
were added to the plates and the plate was incubated for 2 hr at room
temperature. The plate was washed four times with PBS containing
Tween 20, 200 ng/ml of biotinylated detection monoclonal antibodies
(R&D Systems) was added and the plate was incubated for 2 hr at
room temperature. The plate was washed, streptavidin-alkaline-
phosphatase (Sigma-Aldrich, St Louis, MO, USA; diluted 1:2,000)
was added and the reaction was allowed to proceed for 2 hr at room
temperature. The plate was washed four times and 1 mg/ml of
p-nitrophenyl phosphate dissolved in diethanolamine (both from
Sigma-Aldrich) was added to induce the color reaction which was
stopped by adding 50 pL of 1 N NaOH. The optical density at 405
nm was measured on an automated microplate reader (VERSA Max,
Molecular Devices, Palo Alto, CA, USA). A standard curve was drawn
by plotting optical density versus the log of the concentrations of IL-

33 level was measured using the DuoSet ELISA kit (R&D Systems)
following the manufacturer’s protocol.

Statistical analysis

Quantitative data are expressed by median and comparison
between 2 medians by Mann Whitney U test.

Comparison of several medians by kruskal-Wallis H test.
Spearman rank correlation coefficient (r) for assisting relation
between 2 quantitative variables.

Qualitative data are expressed as number and percent association
done by Chi Square test.

P value less than 0.05 is considered significant.
Results

Demographic, history, clinical and laboratory criteria of the
studied patients are demonstrated in (table 1). Both patients and
controls are matched regarding age (p=0.19) and sex (p=0.76).
There is no significant difference between the two groups regarding
family history. However patients with AD had (+ve) family history
(17=77.3% of patients) more than controls as (+ve) family history
resembles (10 =45.5% of controls).

Shows that moderate form of the disease constitutes the majority
of cases (54.5 %) followed by severe and mild forms (36.4 % and 9.1
% respectively) (Table 2).

Shows a highly significant difference in the level of IL-33 between
patients with median (44.5 ng/ml), range (20-113) and controls with
median (3.5) range (0-12). Highly significant relationship between
level of IL33 in atopic group (P) (Table 3).

The level of IL-33 is not significantly affected by sex. However its
range in male patients (20-113) more than in female patients (22-90)
and presence of (+ve) family history also not affect its level.

There is no statistical significant correlation between IL-33 serum
level and age but there is a high statistical significant difference
between it 1 and duration of AD in the patients

There is no statistical significant correlation between IL-33 serum
level and association of other atopy.

Table 1: The comparison of demographic criteria and history between the two
groups.
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| Group A (AD) no=22 | Group B (Control) no=22 | P
Age (years)
Median 10 14.5
0.19
Range (3-49) (4-36)
Sex
12 13
Male
-54.50% -59.10%
0.76
10 9
Female
-45.50% -40.90%
Family history Group A Group B P
(~ve) 5 12
-ve
-22.70% -54.50%
0.03
17 10
(+ve)
-77.30% -45.50%
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Table 2: Severity groups in the studied cases (n=22).

Severity (Group A) Number of patients Percent (%)
Mild (20-22) 2 9.1
Moderate (30-47) 12 54.5
Severe (75-113) 8 36.4
Table 3: The comparison of IL-33 level between the two groups.
IL-33 Level = Group A (AD) no=22 Group B (Control) no=22 P
Median 44.5 3.5 N
<0.001
Range (20-113) (0-12)

P<0.001"= Highly significant relationship.

Also there is a high statistical significant correlation between
it IL-33 serum level and severity degrees in atopic dermatitis with
highest median (86.5) and highest range (75-113).

There is no statistical significant correlation between IL-33 serum
level and age.

The level of IL-33 is not significantly affected by sex. IL-33 level is
higher in females and in control with (+ve) family history but with no
statistical significance as p=0.86 and 0.06 consecutively, however its
range in male patients (0.00-0.12).

Discussion

Atopic Dermatitis is a chronic, relapsing and intensely pruritic
inflammatory skin condition that usually affect infants, children and
young adults [14].

It is characterized by outbreaks of marked xerosis and intense
sometimes intractable pruritus [15]. AD also characterized with early
onset and lifetime prevalence of approximately 20% [2].

Thus the non-IgE associated (formerly intrinsic or atopiform
dermatitis) form has to be distinguished from IgE mediated (formerly
extrinsic) form. However some authors propagated the concept
of 2 distinct forms, atopiform dermatitis versus AD the non-IgE
associated form may present a transitional phase of IgE associated
form [2].

Atopic dermatitis is the most common skin disease in childhood
with a prevalence of 10-15% at the time of school entry [16].

Atopic Dermatitis affects 20% of children and almost 3% of
adults and is associated with considerable impairment of quality if
life for both patients and their families while the condition resolves
spontaneously after puberty in over 75% of cases but also can persist
into adulthood [15].

Cutaneous Lymphocytic Antigen (CLA) expressing CD8 T cells
have been known to play an important role in the pathogenesis of
AD [17].

Various factors contribute to a high-Th2/low-Thl cell
environment with regards to the predominance of T cells in AD skin

[6].

Interleukin -33 is one of IL-1 family and has been described to
function as an alermine, IL-33is expressed in tissues with predominant
barrier function and released up on cell death with activation of
several components of immune system this is accordance with

Pushparaj et al. [18].

Furthermore IL-33 can also act as a chemoattractant for Th2
cells, IL-33 moreover induce expression of Th2 cytokines IL-5 and
IL-13 in vitro as well as increased blood eosinophils and serum
immunoglobulins when derived in vivo [11].

IL-33 can also induce the activation and maturation of human
mast cells. Th2 cells are important players in coetaneous allergic
inflammation, an integral part of AD. Th2 cytokines can be secreted
by basophiles, eosinophils and mast cells. Basophiles have been
detected in AD skin lesions and eosinophils recruitment into the skin
is characteristic of AD [19].

The expression of IL-33 and ST2 were found to be increased in
the skin of patients with AD after a challenge with an allergen or
staphylococcal enterotoxins B. TNF-a dose dependently induced IL-33
gene expression in healthy human skin. Furthermore the expression
of IL-33is enhanced in psoriatic skin and reduced by an anti-TNF
a therapy in IL-33 transgenic mice which show skin selective IL-33
gene expression various AD-like skin symptoms such a spontaneous
itching, eosinophil infiltration and mast cell hyperplasia were induced
[20].

In children the flexures of the knees and elbows the lesions appear
as red scaly areas or crusting and weeping in the acute stages and
thickened (lichenified) and secondary infection as seen in infants may
also occur [21].

Less than 10% the eczema continues into adulthood. Atopic
eczema may present for the first time in adult life. In adults, lichenified
patches on the flexures of the knees and elbows may occur [22].

Scoring of AD according to the SCORAD index which consists
of the interpretation of the extent of the disorder (A: according to
the rule of nines, 20% of the score). Subjective symptoms (C: itch,
sleeplessness; 20% of the score). The intensity composed of six items
(B: erythema, edema/ papules, effect of scratching, oozing/ crust
formation, li chenification and dryness, 60% of the score each item
has four grades: 0,1,2,3 [23].

The most important complications of AD are due to secondary
bacterial and viral infections. The course of this complication may
be severe with high fever and wide spread eruptions [24]. Also
neurological symptoms as paresthesia may occur in AD and social
withdrawal occurs [25].

The aim of this study is to assess the association between level of
IL33 in AD patients and control subjects to determine that of the high
level of IL33 is associated with AD or not also to determine possible
association between the level of IL33 and severity of the disease.

In our study: Age of patients ranged from 3 to 49 years and this
agree with Abdel Hay et al. Who act on more or less nearly in the
same age group but with more early age of onset in our study [12].
Also according to sex of patients male to female ratio 1.2 to 1 and this
also similar to Abdel Hay et al. Study in which male to female ratio
was 1.5to 1 [12].

Personal history of other atopic manifestations in patient groups
in our study is 77.3% (17) patients and also (+ve) family history was
found in 77.3% patients [17]. While Abdel Hay et al. found other
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atopic manifestations like asthma in 30% (6 patients) of patients
and also +ve family history in 30% of patients also [12]. This may be
attributed to the difference in severity and early onset in our patients.

No significant relationship between IL-33 with age, gender,
history of asthma and other atopy in patient group in our study show
that agree with Tamagawa-Mineoka et al. [26].

In this study IL-33 was statically higher in patients (p=0.000)
than in healthy individuals. Sakashita et al. was in agreement with
our study as the serum level of IL-33was studied in a large group of
patients suffering from allergic rhinitis sensitive to Japanese cedar the
serum level of the IL-33 was higher than in the controls [27].

Also our results were also in agreement with Matsuda et al
who found that IL-33 in allergic conjunctivitis not in the control
conjunctivae the authors also confirmed mature IL-33 protein
expression in ocular resident cells by western blot analysis [28].

Tamagawa-Mineoka et al. Found that serum levels of IL-33 are
significantly elevated in patients with AD compared with healthy
control subjects (P<0.01) and also serum IL-33 level was significantly
associated with EASI score [26].

In this study, IL-33 is significantly high in atopic and correlated
with severity of the disease. This will explain the role of IL-33 in the
pathogenesis of atopy.

Severity groups in the studied cases in our study mild cases were
9.1% (2 patients) moderate cases 54.5% (12 patients) and severe
cases 36.4% (8 patients) This differ from Abdel Hay et al. who act on
group of patients with mild cases 40% (8 patients) mild cases 25% (5
patients) and severe cases 35% (7 patients) [12].

According to score of severity as value=0.000 this mean highly
significant relation between IL-33 level and grade of severity. This
is in accordance with Tamagawa-Mineoka et al. who found score of
severity is the only factor correlate with level of IL-33 as ( P= 0.005)
this agree with our study [26].

Our study is accordance with Abdel Hay et al. who found that
IL-33 was statistically high (p<0.001) detected in AD patients and
correlated with severity of the disease (p<0.011) [12].

However IL-33 level in study of Abdel Hay et al. IL-33 detected
in all patients in range of 194.5-516.3 pg/ml with a mean of 292.5 +
89.68 pg/ml higher than in our study with range of 22-113 pg/ml with
median of 44.5. This may be attributed to the difference in the method
of estimation as in our study we estimate serum level of IL-33 in AD
but in the other study IL-33 was estimated in tissues.

On the other hand our results are in agreement with Gluck et al.
who found that elevated levels of IL-33 in sera of intermittent allergic
rhinitis and that the serum level of IL-33 correlated with the disease
severity [29].

Gluck et al. found that the IL-33 is a marker of intermittent
allergic rhinitis severity and the median value of IL-33 (28.5) and
its range (15-123) is near to the values in our study as median value
of IL-33 (44.5) and its range (20-113) this is attributed to the same
method of measurement in sera [29].

In the end: We found elevated levels of IL-33 in sera of AD

patients and that the serum level of IL-33 correlated with the disease
severity. Our results suggested that IL-33 could play a role in the
inflammatory reaction in AD.

Conclusion

We found elevated levels of IL-33 in sera of AD patients and that
the serum level of IL-33 correlated with the disease severity. Our
results suggested that IL-33 could play a role in the inflammatory
reaction in AD (IL-33 involved in pathogens is of AD) The results
may provide new insight into the pathophysiology of the disease
and into novel therapeutic targets, however this finding should be
confirmed by further studies with large scales of patients.
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