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Atopic dermatitis (AD) is one of the
most common skin diseases affecting
people in developed countries. about
20% of children and 5% of adults. The
disease is multifactorial in etiology.
Among the genetic factors, the main
attention is paid to the mutation of the
gene encoding the synthesis of the pro-
tein filaggrin, which is involved in the
functioning of the skin barrier. In the
genesis of immune disorders in AD, the
role of cytokines regulating synthesis of
IgE, interleukins (IL) - 4, -5, -12, -13, -31.
Chronicstress in itchy dermatitis contrib-
utes to the development of anxiety-de-
pressive disorders that reduce the qual-
ity of life, and stress-mediated increases
in cortisol levels can have a significant
impact on the disruption of the skin's
barrier function.

Abstract: Atopic dermatitis (AtD) is
one of the most common skin diseases,
affecting about 20% of children and 5%
of adultsin developed countries. The dis-
ease is multifactorial in etiology. Among
the genetic factors, the main attention is
paid to the mutation of the gene encod-
ing the synthesis of the filaggrin protein,
which is involved in the functioning of
the skin barrier. In the genesis of im-
mune disorders in AD, the role of cy-
tokines regulating the synthesis of IgE

- interleukins (IL) -4, -5, -12, -13, -31 is
studied. Chronic stress in itchy derma-
titis contributes to the development of
anxiety and depressive disorders that
reduce the quality of life, and stress-me-
diated increase in cortisol levels can be
significant in disrupting the barrier func-
tion of the skin. Atopic dermatitis (AtD)
(in English literature - atopic eczema) is a
polyetiological, inflammatory, immune
-mediated skin disease with a hereditary
predisposition, accompanied by itching.
In developed countries, about 20% of
children and about 5% of adults suffer
from this disease [1]. In the Russian Fed-
eration, the prevalence of AtD in 2018
was 426.3 per 100,000 population, and
the incidence was 188.2 cases per 100,000
people [2]. AtD significantly reduces the
quality of life (QOL) of patients and is a
significant damage to the economy. AtD
as a polyetiological The disease cannot
be attributed to any one cause. The im-
mune -mediated nature of the disease,
which has a genetic predisposition, is
undoubted. Among the factors involved
in the formation and manifestation of
AtD, the role of dysfunction of the barri-
er function of the skin, IgE -mediated hy-
persensitivity, allergic reactions to Der-
matophagoides mites has been shown
pteronyssinus house dust, mold fungi,
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Staphylococcus toxins aureus [3]. The
implementation of the pathogenic influ-
ence of environmental factors is largely
determined by the state of the nervous,
endocrine and immune systems of the
body.

Genetic factors. Genome sequencing
studieshaveidentified4chromosomalloci
associated with the development of AtD:
1) the epidermal differentiation complex
EDC ( the epidermal differentiation com-
plex ) on chromosome 1; 2) the genomic
region proximal to the LRRC32 locus
on chromosome 11; 3) the RAD50/IL13
locus on chromosome 5; 4) the major his-
tocompatibility complex on chromosome
6 [4]. In total, more than 30 candidate
genes responsible for immune regula-
tion, in particular T-cell activation, have
been described. In recent years, the role
of filaggrin gene mutations in disruption
of epidermal barrier function has been
discovered. Filaggrin is a key protein
that ensures the final differentiation of
epidermal cells and the formation of the
barrier function of the skin. In patients
with AtD, according to expert estimates,
LOF mutation (loss-of-function) of filag-
grin is detected in 25-50% of cases and
has a clear connection with the devel-
opment of atopic bronchial asthma and
allergic rhinitis [5]. Recent studies have
suggested that the defect in the barrier
function of the skin in individuals with
LOF mutation allows allergens to pen-
etrate the epidermis and interact with
antigen- presenting cells, which leads
to the development of AtD or bronchial
asthma. However, more than half of the
cases of the disease cannot be explained
by this anomaly, which prompts further
genetic studies.

Pathogenesis. Among the molecular
changes underlying the dysfunction of
the skin barrier, disturbances in the syn-
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thesis of filaggrin , serine protease inhib-
itors (LEKTI) and chymotrypsin-like fac-
tor of the stratum corneum - SCCE, which
are involved in the processes of keratini-
zation and ensuring the protective prop-
erties of the skin, have been described
[6, 7]. Among the factors that reduce the
barrier role of the epidermis, increased
peptidase activity, deficiency of protease
inhibitors, as well as disturbance of the
lipid composition of the skin and a num-
ber of others are studied [8]. The result
of this is an increase in transdermal wa-
ter loss, dry skin and an increase in pH.
Immune response in AtD. For many
years, AtD was considered to be an ex-
clusively Th2-dependent disease, but
sufficient evidence has accumulated in
favor of the participation of Thl cells in
this process [9]. In the acute phase of the
skin process, the main effector cells are
Th2 lymphocytes, and with the chronic-
ity of the process, the predominance of
Thl immune reactions is noted. Cyto-
kines that regulate the synthesis of IgE,
interleukins (IL) -4, -5, -12, -13, -31, as
well as granulocyte -macrophage col-
ony-stimulating factor [11], participate
in the genesis of immune disorders in
AtD. Cytokines necessary for switching
the immune response to IgE synthesis,
with the participation of the JAK/STAT
signaling system, stimulate the expres-
sion of intercellular adhesion molecules
(ICAM-1), responsible for the migration
of eosinophils and mononuclear cells to
the foci of skin inflammation. In recent
years, the hyperproduction of IL-31 by
Th2 cells has been associated with the
occurrence of skin itching, and the ad-
ministration of monoclonal antibodies
to the IL-31 receptor significantly re-
duces it [12]. In patients with AtD, ke-
ratinocytes acquire the ability to syn-
thesize thymus-stromal lymphopoietin



(TSLP), which signals T lymphocytes
to differentiate predominantly towards
the formation of Th2 cells [10]. Thus,
immune processes involving Th2 cells
are triggered and the production of an-
tigen-specific IgE, the hyperproduction
of which determines the development of
clinical manifestations of AtD. The levels
of IL in the blood of patients with AtD
change depending on the phase of the
pathological process and the prevalence
of skin manifestations: during an exac-
erbation of AtD in patients with a wide-
spread form of the disease, the level of
serum IL-1, IL-8 increases, an increase in
the content of IL-4 and IL-8 in the blood
is noted in a limited variant [11], and the
level of IL-17 increases when the exacer-
bation subsides [13].

Hormonal mechanisms in AtD.
There is growing evidence of close links
between neuroendocrine disorders, im-
mune disorders and clinical manifesta-
tions of allergic dermatoses. It has been
noted that in patients with AD, exacer-
bations of the disease often occur against
the background of psychoemotional
overstrain [1]. In the implementation of
the body's response to stress, the reac-
tion of the hypothalamic-pituitary-ad-
renal (HPA) axis and the sympathetic
nervous system is of great importance. It
has been shown that one of the available
biomarkers of stress can be the level of
cortisol in saliva [7], which reliably cor-
relates with the SCORAD index, reflect-
ing the severity of AtD, which indicates
a state of chronic stress in patients with
AtD. Under the influence of stress, there
is a decrease in the production of dehy-
droepiandrosterone, activation of the
immune response from Th1 cells with a
subsequent switch to the Th2 type of re-
sponse, during which the production of
proinflammatory cytokines increases,
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and an increase in the severity of the skin
inflammatory process [3]. It has been es-
tablished that in patients with AtD, the
activity of the HPA axis correlates with
the severity of dermatitis [9]. However,
it is noteworthy that severe AtD is asso-
ciated with a decrease in basal cortisol
secretion [10]. In patients with AtD, low-
er values of serum cortisol were noted
compared to healthy individuals when
stimulated with ACTH [11], which indi-
cates the depletion of the functional re-
serves of the adrenal cortex under condi-
tions of chronic stress created by atopic
inflammation of the skin and its clinical
manifestations (itching, peeling, oozing
)- Regarding the pituitary regulatory ac-
tivity in AtD, determined by the level of
ACTH in the blood, there are few and
contradictory data. Thus, in the study of
Z. Tehranchinia et al. (2017), no reliable
differences in the level of ACTH were
found between patients with AtD and
healthy individuals [2]. In the work of M.
Rupprecht et al. (1995) studied daily cor-
tisol secretion [6], as well as the response
to stimulation with corticotropin -releas-
ing hormone (CRH) in patients with AtD
and healthy volunteers. The authors did
not reveal reliable differences in daily
cortisol secretion between the groups. At
the same time, the response to stimula-
tion in patients was significantly lower
than in the control group, both in terms
of cortisol and ACTH. Chronic stress
leads to a decrease in the ability of the
endocrine system to adequately respond
to acute stress situations, which results
in a switch of the immune system from
a cellular response to a humoral one [4].

Modern approaches to the treatment
of AtD. Clinical guidelines provide for
drug and non-drug therapy, diet ther-
apy, and pain relief [3]. Among conser-
vative methods, the use of moisturizing
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and softening agents (emollients) is man-
datory, which should be used frequently
(at least 3-4 times a day). Topical gluco-
corticosteroids (GCS) in minimally ef-
fective doses for 3-4 weeks are provided
as external therapy. For the treatment of
moderate to severe cases of AtD in case
of resistance to other external agents, lo-
cal use of calcineurin inhibitors (tacroli-
mus and pimecrolimus) is recommend-
ed. In a systematic review by J. Cury
Martins et al. (2015) provided evidence
of the advantage of this drug in the form
of 0.1% ointment over low-dose GCS [5],
1% pimecrolimus ointment and 0.03%
tacrolimus ointment. Moreover, tacroli-
mus in the form of 0.03% ointment was
more effective than GCS and pimecro-
limus. Both dosage forms of tacrolimus
were well tolerated, there were no cases
of malignancy or skin atrophy. For the
treatment of patients with moderate to
severe AtD, a targeted drug, dupilumab,
is used as systemic therapy. It is a human
recombinant monoclonal antibody that
binds to the a-subunit of the IL-4 recep-
tor, blocking the function of IL-4 and IL-
13, cytokines that play an important role
in the genesis of the atopic inflammatory
process [6]. Studies are being conducted
to evaluate the effectiveness of new bio-
logical drugs - specific blockers of proin-
flammatory cytokines involved in the
pathogenesis of AtD - crisaborole, leb-
rikizumab, tralokinumab, tezepelumab,
etc. [8]. Among the physiotherapeutic
methods of treatment in cases of mod-
erate and severe disease, the most evi-
dence-based methods are phototherapy
methods based on the use of ultraviolet
(UV) radiation [4]. UV phototherapy has
a variety of therapeutic effects on patho-
logical processes in the skin: anti-inflam-
matory, immunosuppressive, antipro-
liferative [8]. In addition, UV rays affect
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the lipid components of cell membranes
due to their effect on lipid peroxidation,
affect the functional state and number of
Langerhans cells [9]. There are reports of
a decrease in the expression of substance
P receptors and modulation of NK-1 re-
ceptors under the influence of UV rays,
which is accompanied by a decrease in
the severity of atopic skin inflammation
[13].
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B renese mMMyHHBIX HapylIeHui 1pu BA mn3ydyena poab UTOKIMHOB, peryAmn-
pyromux cunre3 IgE, unrepaenxuna (IL) -4, -5, -12, -13, -31. Xponnueckui crpecc
IIpU 3yAslleM depMaTuTe CIIOCOOCTBYeT Pa3BUTIIO TPeBOXKHO-AeIIPeCcCUBHBIX pac-
CTPOJICTB, KOTOpbI€ CHI>KAIOT KauyeCTBO KM3HH, a BBI3BAHHOE CTPEeCCOM HOBBIIICHNE
YPOBH: KOPTI30.4a MO>KeT OKa3aTh 3HaulTeAbHOe BAVSIHIIE Ha HapyIlleH1e Oapbep-
HOJ (PYHKIIMI KOXKI.
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Kalit so‘zlar: atopik dermatit; interleykinlar; kortizol; Selank; fototerapiya.

AtD da immunitet buzilishining genezisida IgE, interleykin (IL) -4, -5, -12, -13, -31
sintezini tartibga soluvchi sitokinlarning roli o’rganildi). Qichiydigan dermatitning
surunkali stressi hayot sifatini pasaytiradigan Anksiyete-depressiv kasalliklarning
rivojlanishiga yordam beradi va stressdan kelib chiqadi kortizol darajasi terining
to’siq funktsiyasining buzilishiga sezilarli ta’sir ko’rsatishi mumkin.
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