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Atopic dermatitis is a chronic inflammation of skin disease that is characterized by recurrent acute
pruritus and dry skin. Mostly, atopic dermatitis is predominant in young children. The problems of
increasing prevalence and high impact of disease on quality of patients and family's life, necessities
identifying many atopic dermatitis prevention planes.
To determine the effect of Artemisia annua flavonoids fraction in comparison with tacrolimus in
atopic dermatitis like mice model.
This study is a prospective, randomized, placebo and controlled animal designed. Thirty-two male
Albino mice that six weeks age included in this study. The mice were randomly divided into four
groups. Group I without treatment (Healthy). Group II only inducer, phthalic anhydride used.
Groups II, III, and IV subjected to phthalic anhydride solution, which was applied on the dorsum of
the back skin at 9 A.M. three times a week for four weeks. After three hours of phthalic anhydride
application, treatment is used for group III (Tacrolimus 0.03% ointment), and group IV (flavonoids
fraction 1.2 mg /kg ointment) topically once daily at 12 P.M. for three times a week for four weeks).
Serum IgE and immunohistochemistry of skin tissue IL-4 score, and IL-13 score were measured.
High significant decrease in immunohistochemistry of skin tissue IL-4, and IL-13 in flavonoid fraction
group were found.
The flavonoid fraction has an effect on the skin immunohistochemistry parameters and probably on
atopic dermatitis like mice model.
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List of abbreviations: A.M. = Before noon, AD = Atopic
dermatitis, Ig = Immunoglobulin, IHC = Immunohistochemistry, IL =
Interleukin, P.M. = After noon, Th = T helper, FLG = Filaggrin, TSLP =
Thymic stromal lymphopoietin

Introduction
topic dermatitis (AD) is a chronic
inflammation of skin disease that is
characterized by recurrent acute
pruritus, eczematous rash and dry skin. Mostly,

A

AD is predominant in young children especially
in those children with a genetic tendency to
atopic march diseases (1).
The problems of increasing prevalence and
high impact of disease on quality of patients
and family's life, necessities identifying many
AD preventions planes. The avoidance of
allergy is not beneficial with no emerging of
regular approach (2).
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There is an evidence of psychological and
physical trouble associated with AD. AD is
characterized by erythema, skin xerosis,
lichenification, and exudative topical damage.
The most difficult presentation to control is
pruritus which contributes effectively to
disease worry. AD has been found to increase
the probability of depression and anxiety and
effect life quality (3,4).
A probable effect of different ratios of genetic
and non-inherited environment factors may be
found. Early age onset AD in patients expected
more liable to genetic effect, while in young
babyhood and adult onset AD patients, the
progress of the illness may be associated with
more causes of environmental factors. In spite
of that, few associations between filaggrin
(FLG) mutations loss of function and the onset
of AD in studies of early babyhood have been
identified (5).
The pathophysiology of AD is complex and
involves
genetic
problems,
immune
abnormalities, skin barrier damage, the
microbiome, and environmental triggers.
Increased expression of the cytokine related to
T helper (Th) 2 pathway occurs in AD, with IL
(Interleukin)-4 and IL-13 are the major players
in this disease (6). The Th2 cytokines production
can start activation of eosinophils, eosinophil
inflow, and deposition of eosinophil
substances, such as major basic protein in skin
lesion (7). In addition to that, cytokines of Th2
upregulate high affinity receptors of
immunoglobulin (Ig) E on antigen presenting
cells, example Langerhans cells, and more
encourage synthesis of IgE antibodies. IgEattached Langerhans cells in the existence of
activated keratinocytes that secret IL-25, TSLP,
and IL-33, are highly effective crossing to
regional lymph nodes then presenting the
allergenic substance to naïve T cells and start a
Th2 response (8).
Treatment topically with glucocorticoids or
calcineurin inhibitors is the main therapy for
the management of AD, and the use of
systemic
anti-inflammatory
use
of
glucocorticosteroids
for
short
term,
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cyclosporine use in adults and azathioprine
used in some severe cases of AD (9). However,
problems with corticosteroid in long term use
can cause side effects such as weak immune
system, dependency, and skin thinning with
darkening (10).
Therefore, a safe and effective original AD
treatment therapy is needed to establish better
outcome with a least side effect. Artemisia
annua used because of its various chemistry
and biology effect of the constituents, and the
national source of the plant material in Iraq. In
the present study probable useful therapeutic
effects of Artemisia annua flavonoids fraction,
will be evaluated in AD as well as investigating
possible
difference
in
serum
IgE,
immunohistochemistry (IHC) of IL-4, and IL-13
in a mice model of AD and healthy groups.
Methods
This study is a prospective, randomized,
placebo and controlled animal designed. The
study was done in the Department of
Pharmacology in College of Medicine, AlNahrain University. Thirty-two male Albino
mice that are six weeks age included in this
study. The protocols for the animal experiment
used in this study were carefully reviewed for
ethical and scientific care procedures and
approved by Institutional Review Board (IRB);
Approval date 4/2/2018.
The mice were randomly divided into four
groups (each group eight). Group I without
treatment (Healthy). Group II only inducer,
Phthalic Anhydride (Prepared by dissolving
phthalic anhydride in 4:1 of freshly mixed
aceton and olive oil) (11) given. Groups II, III, and
IV subjected to 100 microliters of 5% phthalic
anhydride solution which was applied on the
dorsum of the back skin at 9 A.M. three times a
week for four weeks to induce a state of that
resemble atopic dermatitis. After three hours
of phthalic anhydride application, treatment is
used for group III (Tacrolimus 0.03% ointment)
(12), and group IV (flavonoids fraction 1.2mg /kg
ointment) topically once daily at 12 P.M. for
three times a week for four weeks). Flavonoids
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fraction dose is calculated according to fraction
representation percent in the plant (13).
The plant Artemisia annua is collected from
north of Iraq, dried and saved in AL Jadria
Herbal Store according to the document from
University of Baghdad, College of Science,
Department of Biology Approval Number 8 in
12-4-2017. Five hundred grams of shad dried
Artemisia annua leaves coarse powder were
macerated in hexane for 24 hours and then
dried at room temperature. The defatted plant
materials were extracted with ethanol 80% in
soxhlet apparatus. The ethanolic extract is
evaporated using rotary evaporator at
temperature not exceeding 40 ºC. This Crude
fraction was acidified with the addition of
hydrochloric acid (5%) to reach pH 2 and then
equal volume of ethyl acetate is added to get
two separated layers. The ethyl acetate layer
was evaporated to dryness using rotary
evaporator under reduced pressure and then
basified with 300ml of sodium Hydroxide 5% to
reach pH 10 and extracted with chloroform in
the separator funnel to get two separated
layers. The aqueous basic layer was separated,
evaporated to dryness and then acidified with
hydrochloric acid 5% to reach pH 2 and finally
extracted with ethyl acetate to get flavonoids
fraction (14).
Immunoglobulin E measured quantitatively by
the enzyme-linked immunosorbent assay
(ELISA) (Using mice serum IgE kit, catalog
number: CSB-E07983m, Cusabio-China). After
incubating the tested serum in an antigencoated polystyrene plat or tube, enzyme
specifically labeled anti-immunoglobulin is then
added and this enzyme then remaining in the
plate or tube after washing gives a measure to

the quantity of specifically related antibody in
the serum (15).
IHC study is done (Using IHC kit of IL-4 and IL13 catalog number: Orb318722 and Orb10895
respectively, Biorbyt-USA) to determine IL-4
and IL-13 that present in the skin tissue lesion
of mice, an IHC technique was initially
standardized at the IHC Laboratory of the
Department of Microbiology with the aid of
consultation center in Department of
Pathology, College of Medicine, Al-Nahrain
University. The fundamental principle is the
demonstration of antigens inside tissue
sections by method of use specific antibodies.
The immunoglobulin target molecule has
special binding sites for each antigen and for
other antibodies. Antigen-antibody attachment
binding is measured with a colored
histochemical change visible by fluorescent or
light microscopy (16).
Statistical analysis was done by analyzing data
using computer facilities of Statistical Package
for Social Sciences (SPSS) version 25 and tests
of mean, standard deviation, and independent
t-test were done.
Results
It was found a high significant increase (P value
≤ 0.001) in serum IgE, IHC of IL-4, and IL-13 in
AD induced non-treated group when compared
to healthy group. Table (1), Figure (1), and
Figure (2). When AD induced non-treated
group compared with Tacrolimus group, a high
significant decrease in serum IgE, IHC of IL-4,
and IL-13 was found (Table 2). While when
compared with flavonoid fraction group, a
significant decrease in serum IgE and a high
significant decrease in IHC of IL-4, and IL-13
(Table 3).

Table 1. Comparison between healthy group and atopic dermatitis induced non-treated group
Parameter
Serum IgE level
IHC IL-4 score
IHC IL-13 score

Healthy
mean±SD
2.26±3.06
1.0±0.0
0.0±0.0

Atopic dermatitis
mean±SD
22.88±13.95
4.0±0.1
4.0±0.0

p value
<0.001**
<0.001**
<0.001**

** Denote high significant difference at P value ≤ 0.001
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Table 2. Comparison between atopic dermatitis induced non-treated group and tacrolimus
group
Parameter
Serum IgE level
IHC IL-4 score
IHC IL-13 score

Atopic dermatitis
mean±SD
22.88±13.95
4.0±0.1
4.0±0.0

Tacrolimus
mean±SD
2.67±4.78
1.5±0.55
1.0±0.0

p value
0.001**
<0.001**
<0.001**

** Denote high significant difference at P value ≤ 0.001

Table 3. Comparison between atopic dermatitis induced non-treated group and flavonoid
fraction group
Parameter
Serum IgE level
IL-4 score
IL-13 score

Atopic dermatitis
mean±SD
22.88±13.95
4.0±0.1
4.0±0.0

Flavonoid fraction
mean±SD
4.36±6.86
2.5±0.55
3.0±0.0

p value
0.004*
<0.001**
<0.001**

* Denote significant difference at P value ≤ 0.05
** Denote high significant difference at P value ≤ 0.001

Figure 1. Immunohistochemistry of IL-4 score of healthy group (A) (40x) and Atopic dermatitis
Induced non-treated group (B) (20x), Tacrolimus group (C)(20x), and Flavonoid fraction group (D)
(20x) showing IL-4 positive reactions (Arrow indicates dark brown)
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Figure 2. Immunohistochemistry of IL-13 score of healthy group (A) (40x), Atopic dermatitis
Induced non-treated group (B) (20x), Tacrolimus group (C)(20x), and flavonoid fraction group
(D)(20x) showing IL-13 positive reactions (Arrow indicates dark brown)
Discussion
High significant increase in serum IgE was
recorded in AD group when compared to
healthy group. This result was comparable with
a study showed that repeated skin application
of phthalic anhydride solution lead to a
significant increase in serum IgE levels in the
induced non-treated group (17), and it is clearly
also show that the total IgE was higher in
pediatric AD patients (18). High significant
increase were shown in IHC of IL-4 in the skin
of AD group, which is the same result stated
that the skin lesions show significant increased
levels of IL-4 in mice model skin lesion of AD
(19). In the epidermis of transgenic mouse with
overexpressing IL-4, the animal develop all the

specific symptoms of AD including pruritus,
skin bacterial infection, increased skin
inflammatory cells, and high IgE and IgG1 (20).
High significant increase was shown in IHC of
IL-13 in the skin tissue of the mice of AD group.
This is identical with the study that noted high
significant elevation in IL-13 in the stratum
corium in atopic dermatitis group when
compared with healthy normal group (21).
High significant decrease in serum IgE was
found in this study in tacrolimus treatment
group, which is similar to the result of a study
that
showed
tacrolimus
significantly
suppressed the increased serum IgE
(22).
concentration
Tacrolimus
cause
immunosuppression
through
decreasing
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responses of T lymphocytes to foreign allergic
antigens in addition to suppressing IL-2
cytokine transcription, which is the main
pathway. It controls transcription of several
genes that code for many inflammatory
mediators like IL-2, tissue necrosis factor-alpha,
granulocyte-macrophage
colony-stimulating
factor, interferon-gamma as well as other
interleukins, which are required for immune
responses development. Tacrolimus also
suppress histamine release from mast cells (23).
It was found that high significant decrease in
tissue IL-4 and in IL-13 in tacrolimus treated
group when compared with AD induced nontreated group. Through signal transducer, the
cytokines affect functions of epidermal barrier
and transcription 6 activator. As an example, IL4 and IL-13 decrease the expression of filaggrin,
involucrin, loricrin, and desmoglein 3 in
keratinocytes (24). Moreover, IL-4 and IL-13
increase the function and expression of a
kallikrein 7, chymotrypsin serine protease in
epidermal keratinocytes. This leads to high
protease activity, and finally epidermal barrier
dysfunction (25).
It has been found that after 4 weeks of
treatment with topical flavonoid fraction,
significant decrease in serum IgE when
compared with AD induced non-treated group.
The anti-inflammatory effect of flavonoid
fraction may be due to its suppression of
mitogen activated protein kinase signaling
pathway and nuclear factor-kappa B (26). Finally,
it was found that high significant decrease in
IHC of IL-4, and IL-13 in flavonoid fraction
group. It is not sure obviously that flavonoids
anti-inflammatory effects due to either their
modulation of a single pathway. It is suspected
that flavonoids hit on an attached network of
transcription factors and kinases that can
coordinately exert a defend response to the
pathological stress that exposed by chronic
inflammation (27).
This study concluded that the flavonoid
fraction has an effect on the skin IHC scores of
IL-4 and IL-13 in mice and probably is an option
in the treatment of atopic dermatitis in the
future.
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