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Currently, psoriasis is considered a systemic dis-
ease of the body in which functional and organ-

ic changes occur in a number of organs and systems, 
including the gastrointestinal tract, hepatobiliary 
system, cardiovascular system and a number of others. 
Despite numerous studies, the etiology of psoriasis 
remains unclear, and a number of questions regarding 
the pathogenesis of this dermatosis are also unre-
solved. At present, it is possible to identify certain 
leading factors and mechanisms of psoriasis develop-
ment, in particular immunological and genetic [15].

It is generally accepted that the occurrence of 
inflammation in the skin in patients with psoriasis 
begins with the activation of skin cells. The role of 
activated skin cells is not only in the initiation of a 
«pre-immune» inflammatory process in response to 
the penetration of an unknown antigen, but also in 
the involvement of immune system cells. The im -
mune system is involved in the development of the 
inflammatory process much later, after the penetra-
tion of an unknown pathogen through the skin. 
During this time, pathogens do not «travel» freely 
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The role of innet immunity 
in the pathogenesis of psoriasis

Objective — to investigate immunohistochemical changes in the skin of patients with psoriasis.

Materials and methods. An immunohistochemical study of biopsy material taken from areas of psoriatic skin rash and 
intact skin in patients with psoriasis was conducted. In addition, to compare the results of the corresponding 
immunohistochemical researches, a study of biopsy material from the skin of the anterior abdominal wall in practically 
healthy individuals of the corresponding age (5 patients) was conducted, taken after surgery, in particular, hernioplasty. 
To determine the nature and prevalence of local cellular immune and inflammatory reactions in the skin of patients with 
psoriasis, immunohistochemical methods were used with determination of the expression of immune inflammation markers. 
The obtained immunohistochemical preparations were analyzed using an Olympus BX 51 microscope, an Olympus C 5050 
Z digital camera, and Olympus DP Soft software. Immunohistochemical studies were performed at the Institute of Pathology, 
Carl Thiem Klinikum (Academic School of Charité, Cottbus, Germany).

Results and discussion. Analysis of the immunohistochemical study results of biopsy specimens from psoriatic skin lesions 
and unaffected skin areas in patients with psoriasis revealed alterations in the immunohistochemical expression of pro-
inflammatory biological markers. These changes were observed both in psoriatic skin lesions and in unaffected skin regions. 
The findings of the study highlight the significant role of immune competent cell activation in the pathogenesis of the 
psoriatic skin process. 

Conclusions. It has been demonstrated that one of the mechanisms of exacerbating inflammatory responses in patients 
with psoriasis is the activation of immune competent cells, particularly through TL receptors. Further in depth studies of 
immunohistochemical changes in pro inflammatory biological markers in the skin of psoriasis patients will contribute to a 
deeper understanding of the pathogenesis of the psoriatic process.
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throughout the body, as they are recognized as «for-
eign» by keratinocyte structures. In the mid-1990s, 
a number of authors defined this «foreign» as 
pathogen-associated molecular patterns (PAMPs) 
that are absent in multicellular organisms [10, 13].

PAMPs are recognized by so-called toll-like 
receptors (TLRs) [14]. TLRs are transmembrane 
protein structures that consist of membrane and 
cytoplasmic regions. Currently, 13 types of toll-like 
receptors are known, of which 11 are the most stud-
ied [9, 11, 12].

The first toll receptor family was discovered in the 
fruit fly Drosophila melanogaster in 1992 [1] as a 
component involved in embryonic development of 
Drosophila. Later, the toll receptor was found to be 
involved in the immune response in adult flies [2]. 
Drosophila mutants in the Toll gene were susceptible 
to fungal infections. Further studies have shown the 
presence of homologues of the Drosophila toll recep-
tor in mammals, which are called toll-like receptors 
[3—5]. In humans, most TLRs are expres sed by mac-
rophages, monocytes, neutrophils, and there is also 
evidence of their presence on intestinal epithelial cells, 
vascular endothelium, and skin keratinocytes [6]. 
Stimulation of TLRs contributes to the formation of 
a temporary signaling multicomponent structure that 
induces the cell genome to produce cytokines, adhe-
sion molecules, and costimulatory molecules that 
regulate the activation of adaptive immunity.

In the case when activated skin cells cannot 
independently destroy the pathogen and ensure the 
interruption of «pre-immune» inflammation, cells 
of the immune system are included in the process.

The study of the role and function of TLRs in 
human skin has been carried out relatively recently. 
A number of authors believe that TLRs of activated 
keratinocytes are able to model the adaptive 
im mune response [7]. Some studies have shown that 
TLR-stimulated keratinocytes of the supernatant 
are able to induce dendritic cell maturation [8]. 
Activation of TLRs has been found in some skin 
diseases of infectious etiology.

Thus, the study of TLRs expression by skin cells 
is important for a deeper understanding of the 
mechanism of immune inflammation in the skin of 
patients with psoriasis.

Objective — to investigate immunohistochemical 
changes in the skin of patients with psoriasis.

Materials and methods 
In patients with psoriasis, a double biopsy study was 
performed, in particular from areas of skin affected 
by psoriatic rash and from areas of intact skin. In 
addition, to compare the results of the immunohis-
tochemical study, a study of biopsy material of the 
skin of the anterior abdominal wall in practically 

healthy individuals of the corresponding age 
(5 pa tients), taken after surgery, in particular her-
nioplasty. Fragments of the skin biopsy material 
were fixed in 10 % neutral formalin. Subsequently, 
the biopsy material was processed in alcohols and 
embedded in paraffin blocks, from which histologi-
cal sections 4—6 μm thick were prepared. When 
setting up immunohistochemical reactions in order 
to unmask antigens, heat treatment of sections was 
performed and blocking of nonspecific protein bind-
ing with the DAKO protein block and endogenous 
peroxidase activity with the DAKO peroxidase 
block, after which primary antibodies were applied. 
Using the DAKO EnVizion + detection, visualiza-
tion of primary antibodies was performed. His-
tological structures for visualization of immunohis-
tochemical preparations were stained with Mayer’s 
hematoxylin, covered with Canada balsam and 
covered with coverslips. After that, positive reac-
tions were recorded based on the number of cells 
that had a clear positive reaction, taking into 
account the intensity of the staining. Cells with 
positive expression were studied in 4—6 random 
fields of view of the microscope. The results of 
immunohistochemical reactions were evaluated by 
counting cells with positive staining in 10 ran-
domly selected fields of view of the microscope at a 
magnification of 400. The degree of staining inten-
sity was assessed: 0 — absence of staining, 1 (+) — 
weak staining of light brown color, 2 (++) — moder-
ate staining of brown color, 3 (+++) — pronounced 
staining of dark brown color. The results of the 
immunohistochemical reaction were evaluated by a 
semi-quantitative method in scores from 0 to 6 
according to the generally accepted method, taking 
into account the stained cells. 0 points were deter-
mined in the absence of staining, 1 point — up to 
10 %, 2 points — up to 20 %, 3 points — up to 30 %, 
4 points — up to 40 %, 5 points — up to 50 %, 
6 points — more than 50 % of stained cells.

To determine the nature and prevalence of local 
cellular immune and inflammatory reactions in the 
skin, immunohistochemical techniques were used to 
determine pro-inflammatory markers of immune 
inflammation.

The obtained immunohistochemical prepara-
tions were studied using an Olympus BX 51 micro-
scope, an Olympus C 5050 Z digital camera, and 
Olympus DP-Soft software. Immunohistochemical 
studies were performed at the Karl-Thiem-Klinikum 
Institute of Pathology (Charité Academic School, 
Cottbus, Germany). 

Results and discussion
In the examined patients with psoriasis vulgaris, a 
double study of biopsy material taken from areas of 
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skin affected by psoriatic rash and areas of intact 
skin was conducted. In biopsies from areas of intact 
skin of patients with psoriasis, the phenomena of 
hyperkeratosis, focal dyskeratosis and edema of the 
epidermis were observed. In the basal parts of the 
epidermis, increased proliferative activity was noted, 
the formation of microplaques was observed, and in 
the underlying dermis — mild inflammatory infiltra-
ion. Ingrowth of vessels into the papilla of the dermis 
with detachment of the epidermis and the formation 
of microerosions was also observed. Immuno histo-
chemical study of biopsies from areas of intact skin 
of patients with psoriasis revealed structural chang-
es that indicated the presence of immunocompetent 
cells in the papillary layer of the dermis. At the base 
of the papillae, mild inflammatory infiltrates were 
observed, consisting mainly of CD4-positive lym-
phocytes. The greatest activity of these lymphocytes 
was recorded in inflammatory perivascular infil-
trates of the dermis. A similar localization of CD8-
positive cells was also determined. In areas of intact 
skin, single CD20 and CD56-positive cells were 
detected. Perivascularly, at the base of the papillae 
and in the papillae themselves, a significant number 
of CD68-positive cells were determined.

In immunohistochemical reaction to TLR2 in 
patients with psoriasis, in areas of intact skin, a posi-
tive reaction with nuclear expression patterns in 
macrophages, epidermal dendritic cells and in the 
endothelium of blood vessels of the dermis was deter-
mined. When setting up a reaction to detect TLR4 
expression, intense and widespread nuclear and cyto-
plasmic staining of cells of all layers of the epidermis, 
including in the stratum corneum, was determined.

When studying the expression of TLR9 in areas 
of intact skin of patients with psoriasis, a significant 
number of TLR9-positive epithelial cells were found 
in all layers of the epidermis, including the superfi-
cial ones, a diffuse reaction in the cells was observed, 
which was characterized by both nuclear and cyto-
plasmic staining. TLR9 expression was also detect-
ed in single inflammatory cells and their small 
clusters in the papillary layer of the dermis. The 
results of the immunohistochemical reaction indi-
cate that in areas of intact skin of patients with 
psoriasis with a progressive stage of the course there 
is hyperproduction of toll-like receptors, which is 
the basis for the development of the reaction of 
immunocompetent cells and the formation of new 
morphological elements of the psoriatic rash. 
Morphological studies of skin biopsies taken from 
patients with psoriasis with a progressive stage of 
dermatosis from areas affected by psoriatic rash 
indicated the presence of a complex of inflamma-
tory, hyperplastic and dysregenerative reactions. In 
particular, in these areas of the skin, thickening of 

the epidermis, excessive formation of keratin, an 
increase in the number of papillae that penetrated 
deeply into the epithelial layer were observed. 
Papillomatous hyperplasia was observed in the epi-
dermis. Epithelial cell proliferation occurred direct-
ly around the papillae. A «cap» of a strip of swollen 
epithelial cells and a zone of intercellular edema was 
formed around the apex of the papillae in the epi-
dermis. Tangential small hemorrhages were obser-
ved in the lower layers of the stratum corneum, 
which was caused by damage to the apex of the 
papillae. The presence of blood in the stratum cor-
neum of the epidermis has been established and can 
serve as a nutrient medium for microorganisms and 
is likely to play a role in the formation of Munro 
microabscesses. Perifocally in areas of skin affected 
by psoriatic rash, intercellular edema with acantho-
sis was observed. Destructive-dystrophic changes 
were recorded in epithelial cells, as well as the pres-
ence of lymphoid cell destruction in areas.

A characteristic morphological sign of the activ-
ity of the psoriatic process is the presence of inflam-
matory infiltrates in the papillary layer of the dermis 
and directly in the papillae. It should be noted that 
these perivascular infiltrates at the base of the papil-
lae consisted mainly of lymphoid cells and macro-
phages. In the lumen of the lymphatic vessels, 
through which lymph flows from the papillae, a 
significant number of large macrophages with 
granular cytoplasm are found. At the base of the 
papillae and directly in the papillae, proliferation of 
epithelial cells and fibroblasts was observed, in the 
presence of chronic inflammatory cells, with the 
formation of a vascular cord. In the papillary layer 
of skin areas affected by psoriatic rash, the formation 
of «muffs» around the vessels was observed. Newly 
formed blood vessels were also detected in these 
areas. A capsule of collagen fibers was detected 
around the «muffs». Morphologically, the papilla 
consisted of a sheath of collagen fibers and several 
blood vessels located in the center of the papilla. 
Several lymphatic vessels were detected perivascu-
larly, through which intercellular fluid and lymph 
flowed from the apex of the papilla and the swollen 
epithelial layer. A significant number of large mac-
rophages with granular cytoplasm were detected in 
the lumen of these lymphatic vessels. The walls of 
blood vessels in the areas of skin affected by psori-
atic rash looked intact, with the exception of signs 
of slight edema, which indicates the absence of 
immune reactions in them, and also, accordingly, 
indicates the absence of components of immune 
reactions in the blood plasma. It should be noted 
that the components of the vascular bundle, which 
extends from the vascular plexus at the base of the 
papilla to the papilla itself, are arterial, venous and 
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lymphatic vessels. It is through the lymphatic ves-
sels that potential antigens and mediators flow from 
the epithelial layer, to which lymphoid cells and 
macrophages can react. The corresponding reaction 
in the form of infiltrates was observed in areas 
immediately adjacent to the lumens of the lym-
phatic vessels at the base of the papillae. The pre-
sence of inflammatory cells (lymphoid elements, 
macrophages) in the lumens of the lymphatic vessels 
and in the interstitium nearby was also established. 
In the lymphatic system, lymphostasis and expan-
sion of the lymphatic vessel network were observed 
both in the papillae and in the collector vessels in 
the papillary layer of the dermis.

Our studies allow us to assume that significant 
thinning, swelling and loosening of the epithelial 
layer contribute to its easy damage and penetration 
of external, pathogenic infectious factors into the 
papillary tissue. As a result, Munro microabscesses 
occur. In the reticular layer of the dermis of areas 
affected by psoriatic rash, inflammatory infiltration 
was focal, in particular only in the upper parts of the 
dermis, which border the papillary layer. The results 
of our relevant studies indicate that in the progres-
sion of the skin psoriatic process, antigens penetrate 
the dermis from the epithelial layer. This is con-
firmed by the fact that the most pronounced 
chronic inflammatory infiltrates are found at the 
base of the papillae, where lymph flows from the 
epithelial layer and where the collecting lymphatic 
vessels are located. The data obtained indicate that 
immunopathological processes occur not in the walls 
of blood vessels, but in the interstitium, in particu-
lar, in and around the lymphatic vessels. This indi-
cates that in the morphogenesis of the skin psori-
atic rash, the processes of proliferation of connective 
tissue elements, primarily vascular, as well as the 
epidermis itself, play a significant role.

Immunohistochemical studies of skin areas 
affected by psoriatic rash in patients with psoriasis 
with a progressive stage of the course allowed us to 
identify a complex of structural changes that indi-
cate the significant importance of immunopatho-
logical reactions in the pathogenesis of this derma-
tosis. In particular, inflammatory infiltrates were 
detected in the areas of psoriatic skin rash, which 
were localized in the papillary layer of the dermis 
and on the border of the papillary and reticular lay-
ers of the dermis. A significant number (up to 50 %) 
of CD4-positive cells were determined in them, 
which indicates the presence of induced T-helpers. 
CD4-positive cells were also detected in the papillae 
of the dermis. The bulk of CD4-positive cells was 
detected in perivascular infiltrates at the base of the 
papillae, where their number was up to 40 % of the 
entire pool of inflammatory cells. The proportion of 

CD8-positive cells in the inflammatory infiltrates 
of the dermis was up to 30 %, most of these cells 
were found at the base of the dermal papillae. Active 
migration of CD8-positive cells from the papillae 
into the epithelial layer was also established. An 
increase in the number of CD8-positive cells was 
observed in areas of epidermal destruction, which 
was accompanied by leukocyte infiltration (Fig. 1). 

This indicates the cytotoxic effect of CD8-po  sitive 
cells in relation to epithelial cells. Close contacts of 
CD8-positive cells and epithelial cells were observed 
mainly in the germinal zone in the areas of the tips 
of the papillae. At the same time, epithelial cells with 
which CD8 cells contacted contained enlarged nuc-
lei, where one or more nucleoli were detected. These 
changes in the nuclei of epithelial cells indicate the 
presence of antigenic components in them.

In areas of the skin affected by psoriatic rash, in 
particular, in the inflammatory infiltrates at the base 
of the papillae and their tips, a small number of 
CD20-positive cells were detected. Migration of 
these cells into the epithelial layer was not detected. 
CD56-positive cells were also detected in the 
in flammatory infiltrates of the dermis (Fig. 2). 

Their number was insignificant and amounted to 
1—2 % of the total number of inflammatory cells in 
these areas. In inflammatory infiltrates in the dermis, 
in particular, at the border of the papillary layer and in 
the papillae, especially their tips, CD68-positive cells 
were detected. Their number was up to 10 % of the 
total number of cells in the inflammatory infiltrate. The 
perivascular location of CD68-positive cells and signs 
of their migration from the papillae to the dermis and 
in the opposite direction along the lymphatic and blood 
capillaries were also observed. In inflammatory infil-
trates in the dermis, contacts of CD68-positive cells 
with lymphoid elements were observed. Migration of 
CD68-positive cells into the epithelial layer to the 
surface areas of the epidermis was also detected (Fig. 3). 

Fig. 1. Psoriatic plaque. A significant number 
of CD8-positive cells in the inflammatory infiltrate 
in the papillary layer of the dermis.  400
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We also performed immunohistochemical reaction 
to detect the expression of TLR2, TLR4 and TLR9 
receptors in areas of psoriatic skin rash before treat-
ment. When studying the expression of TLR4, a 

background diffuse cytoplasmic and nuclear staining 
of epidermal cells, vascular endothelium and single 
macrophage cells was detected. The number of posi-
tively stained epidermal cells was up to 80% (Fig. 4).

The most intense staining was observed in mac-
rophages located in the papillae and perivascularly 
in the dermis. Immunohistochemical reaction with 
TLR2 revealed a less intense diffuse background 
staining of the epidermis, vascular endothelium and 
part of the cells in inflammatory infiltrates of the 
dermis. In areas of psoriatic rash, distinct membrane 
expression of TLR4 was established by numerous 
macrophages of the dermal papillae. The phenome-
non of positive nuclear membrane staining of epi-
thelial cells bordering the keratinized masses on the 
skin surface was detected. In the papillary layer of 
the dermis, a characteristic membrane expression of 
TLR4 was detected, both in individual macrophages 
located perivascularly and as part of perivascular 
inflammatory infiltrates. The localization of macro-
phages in lymphatic vessels flowing from the tip of 
the papillae to their base, where there is a cluster of 
vessels, was topographically traced. A situation is 
created when the ligands of microorganisms can 
freely penetrate the papillary layer and react with 
macrophages. The latter actively migrate to the tip 
of the papillae and even penetrate the epithelial layer. 
At the same time, macrophages are activated, 
increase in size, and actively express TLR2 and TLR4 
receptors. It is obvious that macrophages, after acti-
vation, migrate to the base of the papillae, where 
they are included in the inflammatory infiltrates 
located perivascularly. In these areas, the main inter-
actions of macrophages and lymphoid cells occur.

Immunohistochemical studies of TLR9 expres-
sion in skin areas affected by psoriatic rash revealed 
significant expression of TLR9 in inflammatory 
infiltrate cells in the papillary dermis and epidermis. 
It was found that macrophages migrating in the 
vessels of the papillae of the dermis had a distinct 
positive expression of the marker. TLR9-positive 
macrophages and monocytes were found in the ves-
sels and perivascular space of the papillary dermis. 
TLR9-positive cells were also found in the epidermis 
in areas of edema. Epitheliocytes showed weak and 
moderate nuclear and cytoplasmic reactions. It was 
established that some of the TLR9-positive cells in 
the epidermis are migrants from the papillary layer 
of the dermis. Such cells include macrophages and 
activated lymphoid elements, as well as neutro-
philic granulocytes. The latter show positive stain-
ing, especially in areas of formation of Munro 
microabscesses under the stratum corneum. Consi-
dering that at the stage of progression in areas of 
psoriatic skin lesions edema, acanthosis and desqua-
mation of epithelial cells occur, a passage is formed 

Fig. 2. Psoriatic plaque. CD56-positive cells in infiltrates 
of the papillary layer of the dermis.  400

Fig. 3. Psoriatic plaque. CD68-positive cells 
in perivascular infiltrates of the papillary dermis.  400

Fig. 4. Area of psoriatic skin rash of a patient with psori-
asis. Membrane expression in macrophages of dermal 
papillae and macrophages migrating into the epithe-
lial layer. Reaction to detection of TLR4 expression.  400
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through which bacterial microflora penetrates. 
When conducting immunohistochemical studies, 
positive expression of TLR9 was established in 
colonies of microorganisms, intracellularly in gra-
nulocytes and in macrophages under the condition 
of their phagocytosis. At the same time, in the areas 
of Munro microabscesses in the adjacent papillae of 
the dermis, the largest number of sharply TLR9-
positive granulocytes and macrophages was detected.

Analysis of the results of the relevant studies 
allows us to assume that part of the TLR9-positive 
material moves from the epithelial layer into the 
lymphatic drainage, the cytoplasm of phagocytic 
cells, which migrate back into the dermis and activate 
inflammatory reactions. With the progression of the 
psoriatic process, there is a significant migration of 
macrophages into the basal parts of the epidermis 
and contacts of these cells with TLR9-positive epi-
thelial cells. In addition, a certain amount of TLR9-
positive granular material was detected in the peri-
vascular spaces of the papillary layer of the dermis, 
which was located extracellularly, in particular in the 
areas of the tips of the papillae. Thus, the hyperpro-
duction of this biological marker in the epidermis is 
accompanied by its entry into the dermis through 
lymphatic collectors or as part of phagocytes. 

Conclusions
The inflammatory process in the skin in psoriasis 
develops as a result of immunopathological reac-
tions, as evidenced by the predominance of immuno-
competent cells in inflammatory infiltrates. The 
most represented in the corresponding psoriatic 
inflammatory infiltrates is the cellular link — CD4, 
CD8, CD68.

In the elements of the skin psoriatic rash, two 
poles of concentration of immunocompetent cells 

are noted, in particular — in the papillae of the der-
mis on the border with the epidermis and in the 
epidermis itself, as well as in the dermis — in the 
perivascular spaces at the base of the papillae. 
Obviously, the corresponding features are associ-
ated with the places of concentration of antigens.

Migration of immunocompetent cells, primarily — 
CD4, CD8, CD68, into the epithelial layer up to the 
superficial horny masses, was detected. Also, a sig-
nificant number of CD68+ cells migrate along the 
papillae in the opposite direction — from the epider-
mis to the dermis (along the lymphatic  capillaries).

In patients with psoriasis, hyperproduction of 
pro-inflammatory biological markers by skin epithe-
lial cells, in particular TLR2, 4, 9-positive cells, has 
been established. In this case, the corresponding 
TLR-positive cells are detected both in areas of skin 
affected by psoriatic rash and in areas of intact skin. 
At the same time, the number of corresponding cells 
in areas of skin with psoriatic plaques was higher 
compared to their number in areas of intact skin.

In patients with psoriasis, hyperproduction and 
hypersecretion of pro-inflammatory biological 
markers by skin epithelial cells, in particular TLR2, 
4, 9-positive cells, has been established. At the same 
time, the corresponding TLR-positive cells are found 
both in areas of skin affected by psoriatic rash and 
in areas of intact skin. However, the number of cor-
responding cells in areas of skin with psoriatic 
plaques was higher compared to their number in 
areas of intact skin.

TLR2-, TLR4- TLR9-positive macrophages after 
their activation in the dermal papillae migrate to 
the base of the papillae, where they are included in 
the inflammatory infiltrates located perivascularly. 
In these areas, the main interactions of macrophages 
and lymphoid cells occur.
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Роль вродженого імунітету в патогенезі псоріазу 
Мета роботи — дослідити імуногістохімічні зміни в шкірі хворих на псоріаз.

Матеріали та методи. Проведено імуногістохімічні дослідження біопсійного матеріалу, взятого з ділянок шкірної 
псоріатичної висипки та інтактної шкіри у  хворих на псоріаз. Крім того, для порівняння результатів відповідних 
імуногістохімічних досліджень проведено вивчення біопсійного матеріалу зі шкіри передньої черевної стінки у 
практично здорових осіб відповідного віку (5 пацієнтів), взятого після оперативного втручання, зокрема герніоплас-
тики. Для визначення характеру і розповсюдженості місцевих  клітинних імунних і запальних реакцій у шкірі 
хворих на псоріаз застосовували імуногістохімічні методики з визначенням експресії маркерів імунного запалення. 
Отримані імуногістохімічні препарати досліджували на мікроскопі Olympus BX 51, цифровому фотоапараті 
Olympus C 5050 Z та програмному забезпеченні Olympus DP-Soft. Імуногістохімічні дослідження проводили в 
Інституті патології Карла-Тіема-Клінікум (Академічна школа Шаріте, Котбус, Німеччина).

Результати та обговорення. З урахуванням аналізу результатів імуногістохімічних досліджень біопсійного матері-
алу з ділянок шкіри псоріатичної висипки та інтактної шкіри у хворих на псоріаз встановлено зміни імуногістохі-
мічної експресії прозапальних біологічних маркерів як у вогнищах шкірного псоріатичного ураження, так і в ділян-
ках інтактної шкіри. Результати проведених досліджень вказують на вагоме значення активації імунокомпетентних 
клітин у патогенезі шкірного псоріатичного процесу.

Висновки. Доведено, що одним із механізмів загострення запальних реакцій у хворих на псоріаз є активація імуно-
компетентних клітин, зокрема через TL-рецептори. Подальші поглиблені дослідження імуногістохімічних змін 
прозапальних біологічних маркерів у шкірі хворих на псоріаз буде сприяти отриманню нових даних щодо патоге-
незу псоріатичного процесу.

Ключові слова: псоріаз, імуногістохімічні зміни у шкірі, толл-подібні рецептори, імуногістохімічні зміни.

Дані про авторів / Author’s informations 

Степаненко Роман Леонідович, д. мед. н., проф., проф. кафедри дерматології та венерології з курсом косметології
https://orcid.org/0000-0001-8423-0388. E-mail: stepanenkorl@ukr.net  
Гумен Антон Олександрович, лікар-дерматовенеролог, аспірант кафедри дерматології та венерології з курсом косметології 
https://orcid.org/0009-0003-2503-0791. E-mail: antonhumen03@gmail.com 
Степаненко Віктор Іванович, д. мед. н., проф., зав. кафедри дерматології та венерології з курсом косметології 
https://orcid.org/0000-0002-5824-8813. E-mail: stepanenkoviprof@ukr.net
Гичка Сергій Григорович, д. мед. н., проф. зав. кафедри патологічної анатомії 
https://orcid.org/0000-0002-6821-0085. E-mail: gychka59@gmail.com 
Сизон Орися Орестівна, д. мед. н., проф., зав. кафедри дерматології, венерології
https://orcid.org/0000-0002-7011-2521. E-mail: syzon-orysya@ukr.net 
Булінська Агата, MD, PhD 
E-mail: agata.bulinska.dr@gmail.com 
Обтулович Христина, проф. кафедри клінічної та екологічної алергології 
https://orcid.org/0000-0002-0342-498X. E-mail: po80@wp.pl
Кіладзе Наталія, к. мед. н., проф. кафедри дерматології та венерології 
E-mail: kiladzenato@gmail.com 

Укр журн дерматол, венерол, косметол. 2025;1:4-10. doi: 10.30978/UJDVK2025-1-4.
Uk r J Der ma to l, Ve ne ro l, Cos me to l. 2025;1:4-10. http://doi.org/10.30978/UJDVK2025-1-4.

Стаття надійшла до редакції / Received 06.02.2025. 
Стаття рекомендована до опублікування / Accepted 11.03.2025. 

11. Rock FL, Hardiman G, Timans JC, Kastelein RA, Bazan JF. 
A family of human receptors structurally related to Droso-
phila Toll. Proc Natl Acad Sci USA. 1998;95:588-593. 
doi: 10.1073/pnas.95.2.588.

12. Sandor F, Buc M. Toll-like Receptors. I. Structure, Function 
and Their Ligands. Folia Biol (Praha). 2005;51:148-157. 
PMID: 16285209.

13. Takeda K, Akira S. Toll receptors and pathogen resistance. 

Cell Microbiol. 2003 Mar;5(3):143-53. doi: 10.1046/ j.1462-
5822.2003.00264.x.

14. Trinchieri G, Sher A. Cooperation of Toll-like receptor 
signals in innate immune defence. Nat Rev Immunol. 
2007;7:179-190. doi: 10.1038/nri2038.

15. Zhang D, Zhang G, Hayden MS, et al. A Toll-like receptor 
that prevents infection by uropathogenic bacteria. Science. 
2004;303:1522-1526. doi: 10.1126/science.1094351.


