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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.

Keywords

Psoriasis, immunohistochemical changes in the skin, toll-like receptors, immunological changes.

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

© 2025 Astopu. OnyBAIKOBAHO HO YMOBAX AileHsii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license
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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 expressed 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
immune 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 patients), 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 pum 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. Immunohisto-
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 (Ilymphoid 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

Fig. 1. Psoriatic plaque. A significant number
of CD8-positive cells in the inflammatory infiltrate
in the papillary layer of the dermis. x 400

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-positive
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 CDS8 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
inflammatory 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).

YKPQIHCBKNA XXYPHOA AEPMATOAOCTIT, BEHEPOAOTTT, KOCMETOAOTIT o N2 1 (96) » 2025 7



HAYKOBI AOCAIAVKEHHST / SCIENTIFIC RESEARCHES

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

Fig. 3. Psoriatic plaque. CDé68-positive cells
in perivascular infiltrates of the papillary dermis. x 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. x 400

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 papillac 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
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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

There is no conflict of interest.

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, CD68S, 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.

Participation of the author: research design — R.L. Stepanenko, O.0. Syzon, A. Bulinska, K. Obtulowicz; research concept —
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R.L. Stepanenko, A.O. Humen, S.G. Gychka; analysis of the received data — R.L. Stepanenko, S.G. Gychka, V.I. Stepanenko,
0.0. Syzon, A. Bulinska, K. Obtulowicz; editing of the text — R.L. Stepanenko, A.O. Humen, O.O. Syzon, S.G. Gychka.
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PA. CtrenaHeHKko!, A.O. TymeHn’, B.I. Ctenanenko!, C.I. Tnuka?, O.O. CnsoH?,
A. byaiHCcbKOS, X. OBTyAoBUY?, H. Kinapze®

! Haujonanvnuti meduwunuii ynieepcumem imeni O.0. Bozomonvys, Kuis

2 Jlvsiscvkuil nayionarvnuil meduunuil ynisepcumem imeni Januna lanuyprozo
3 Meduuna wxona Keinciendcwvrozo ynisepcumemy, bpicben, Ascmpanis

* Meduunuii koneziym Hzennoncvkozo ynisepcumemy, Kpaxie, [orvwa

5 T6inicokuii depacasnuii meduunuii yrnieepcumem, Toinici, [pysis

POAb BPOAKEHOTO IMYHITETY B NATOreHEe3i NCopiasy

Mera po60oTH — JOCHIAUTH IMYHOTICTOXIMIYHI 3MiHM B MIKipi XBOPUX Ha TIcopias.

Marepiasm ta Mmetoau. IIpoBesieHo iMyHOTICTOXIMIYHI TOCTIDKEHHsT G10TICITHOTO MaTepiary, B3sSTOTO 3 AiISHOK MKiPpHOT
TICOPIaTUYHOI BUCHUIIKN Ta IHTAKTHOI IIKIPM y XBOPWX Ha 1copia3. KpiM Toro, 7711 TOpiBHSAHHS Pe3yJIbTaTiB BiATIOBITHIX
IMyHOTICTOXIMIYHUX JIOCJI/KEHDb TIPOBEICHO BUBYEHHS GIONCIITHOrO Marepiaiy 3i MIKIpH MepeiHbOl YePEeBHOI CTIHKY Y
MIPAKTUYHO 31[0POBUX 0CI0 BiAMOBIAHOTO BiKY (5 MAIiEHTIB), B3ATOTO T1iCJIs OIIEPATUBHOTO BTPYYaHHSI, 30KPEMa TepHioIiac-
tuku. [[y1g BU3HAUEHHS XapaKTepy 1 PO3MOBCIOKEHOCTI MiCIIeBUX KJIITUHHUX IMYHHMX 1 3allaJlbHUX Peakiliil y Hikipi
XBOPUX Ha IICOPia3 3aCTOCOBYBAJH iIMyHOTiCTOXIMiUHI METOIMKY 3 BU3HAYEHHSIM €KCIIPecii MapKepiB iMyHHOTO 3amajeHHs.
Otpumani iMyHOricTOXiMiuHI TIpenapaT Aociaipkysanin Ha Mikpockoni Olympus BX 51, nudposomy doroamapari
Olympus C 5050 Z ta nporpamuomy 3abGesneuerri Olympus DP-Soft. ImyHoricroximiuni A0CHiZKEHHST TPOBOANIN B
TucruryTi atosorii Kapaa-Tiema-Kuinikym (Akagemiuna mkosa Ilapite, Koroye, HimeuunHa).

PesyabraTi Ta 00rOBOpEHHS. 3 ypaxXyBaHHIM aHaIi3y Pe3yJIbTaTiB iIMyHOrICTOXIMIYHUX JOCIIZKEHD OioTCiiiHoTo MaTepi-
aJry 3 IVITHOK TIKiPH ITCOPIaTUYHOI BUCUTIKU Ta iHTAKTHOI IIKIPU Y XBOPUX HA TICOPia3 BCTAHOBJIEHO 3MiHHM IMyHOTiCTOXi-
MIYHOT eKcrpecil Tpo3anaibHuX GioJOriYHNX MAPKEPIB sIK Y BOTHUIIAX ITKIPHOTO MCOPIATHYHOTO YPAKEHHsI, TAK 1 B JIJISH-
KaxX IHTakTHOI MmKipu. Pe3ysbratu nposesieHUX JOCIIKeHb BKa3ylOTh Ha BaroMe 3Ha4eHHs aKTUBallil IMyHOKOMIIETEHTHIX
KJITHH y TIaTOreHesi MIKIPHOTO IICOPIaTUYHOTO IPOIIecy.

BucHoBku. /[oBe/ieHo, 1110 0OJHUM i3 MEXaHiI3MiB 3arOCTPEHH 3aaIbHUX PEAKIlil Y XBOPUX Ha TICOPia3 € aKTUBAIlis iMyHO-
KOMIIETEHTHUX KJITHH, 30Kkpema yepes TL-penenropu. [Togamburi noryubaeHi A0CaiKeHHsT IMyHOTICTOXIMIYHMX 3MiH
po3anajbHUX 610JOTTYHIX MApKepPiB y MKIpi XBOPUX Ha IIcopia3 Oye CIPHUSITH OTPUMAHHIO HOBUX JAHUX IOJ0 I1aTOTe-
He3y IICOPIaTHYHOTO IIPOLIeCy.

Kio4oBi cioBa: ricopias, iMyHOTiCTOXIMIYHI 3MIHN Y WIKipi, TOI-MOAIOHI PEIeNTOPH, iIMyHOTICTOXIMIYUHI 3MiHH.
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MikpobioLeHO3 LLKIpKY
Y XBOPWX HO YEPBOHMN NAECKATUAN AULLAN

UepBoHMiT MJIECKATHI JIUIIAN € IOCTATHBO MOTIUPEHNM 3aXBOPIOBAHHSM IITKiPH, M TOMA Bara SIKOTO B CTPYKTYPi JIepMaTo3iB
KOJTHBa€eThes y Meskax 1—2 %. Moro eTiosoriumi Ta maToreHeTHuHi YHHHMKM 3a/MIIAIOTHCS HEIOCTATHBO 3'SICOBAHMMIL
OcraHHiMU pOKaMK 3HAUHY yBary HPHUALISIOTh BUBYEHHIO MIKPOOIOIEHO3Y IIKIPpU y XBOPKX Ha 1eil iepMaTos. Pasom 3 Tum,
HOIPU YUCJIEHH] TOCIIKeHH ST, IPUCBSUEH] BUBYCHHIO MIKPOOHOTO T1ei3asKy IIKipU Y XBOPUX HA YEPBOHUIT IIECKATU JIMITIAI,
JI0Ci He BU3HAYEHO HU3KY ACIHEKTIB I[0/[0 CKJIALY MIKPOOHUX acolliailiii y BOTHUIIAX YPasKEHHS IIKIPU Y XBOPUX 13 PI3HUMU
KJITHIYHIMEU (POPMaMHU I[HOTO JIEPMATO3Y.

Mera po60OTH — BUBYUTH OCOOIUBOCTI MiKPOOIOLEHO8Y IIKIPU Y XBOPUX 13 PISHUMU KJIIHIYHUMU (hOPMaMK YePBOHOTO I1JIeC-
KAaTOT0 JIMIIAIO Ta OIIHUTH HOT0 3HAYEHHST Y PO3BUTKY i epediry 1boro AepMarosy.

Marepiaum ta Meroau. [1iz ciocrepeskeHHsM 1tepedyBasiu 52 XBOPUX HA YePBOHUIT TIeCKaTwil jiviiail (29 4osI0BiKiB i 23 sKiHKi)
BikoM Bia 19 10 43 pokiB. ¥ 29 3 HUX [AiarHOCTOBAHO KJIacUUHy Kiiniuny (opmy nepmarosdy, y 12 — rineprpodiuny taB 11 —
mirmMenTHy. B 11 marienTiB 3 KJIaCHIHOIO KIIHIYHOIO (hOPMOIO iIeHTH(HIKOBAHO 0OMEKEH I TATOMOTIUHIH MPOIIEC, a B IHITNX
(41 naienT) 3 pisHUMU KJIIHIYHIME (POPMaMU JepMaTody — nommpenuit. /1o rpymm KoHTposo BKIoueHo 30 310poBux ocib,
CITIBCTABHUX 32 CTATTIO Ta BiKOM. Bakrepiosioriune s10cmipKeHHst MiKpOhIOpH MIKIPK 3 BOTHUII YPasKeHHST TIPOBE/IEHO Y BCiX
06CTEKEHNX.

Pesyibratu T2 06roBOpeHHs. Y MAIEHTIB K 3 0OMEKEHUM, TaK i 3 IONMPEHUM KJIACUYHUM YEPBOHUM ILJIECKATUM JIMIIAEM
criocrepiranu OiiHdiKoBaHICTh BOTHUIIL ypasKeHHs 3 00JIraTHOIO HAsIBHICTIO Y CKJIal MIKpoOHMX acouianiii S. aureus i criopa-
auaHo — Str. pyogenes, S. epidermidis, S. saprophyticus, E. coli Ta «iHIIMX MiKpOOpraHismiB». Y XBOPHX 3 TinepTpodiuHo0 Ta
HIrMEHTHOO (hOPMaMU JIEPMATO3y BUSABJICHO PO3LUIUPEHHS CIIEKTPa IH(PEKIIHNHUX areHTiB, TOGTO PO3BUTOK MOJiiH(BIKYBaHHSI.
BucHOBKH. Y XBOPHX SIK 3 0OMEKEHHUM, TaK i 3 MOMIMPEHUM KJIACUYHUM YEPBOHIM ILJIECKATHM JIMIIAEM BUsIBJIEHO GiiHbiko-

BaHiCTh BOTHUIIL yPaskeHHs 3 00JIiraTHOIO HASIBHICTIO Y CKJIaii MIKpOOHHKX acoltialiii S. aureus, pakynsrarushoio — S. epidermidis,
Str. pyogenes, S. saprophyticus, emi30IITIHOIO YYACTIO B HUX «iHITMX Mikpoopra#iamisy (Micrococcus, Bacillus, Sarcina) ta E. coli.

[Tpu rineprpodiuniii i nirMeHTHIi KIiHIYHIX (HOPMAX YEPBOHOTO IIJIECKATOTO JIMIIAI0 BCTAHOBJICHO PO3TAIYKEHICTh CIIEKTPA
MiKPOOHUX acolialliil y BUIJIA PO3BUTKY MOJIiH(pIKYBaHHS BHACTIZIOK BUPAKEHOTO 301IbIIEHHS TUTOMOI Bard BUIIJICHHS
«IHIIMX MIKPOOPraHi3MiB».

Pesyabratit gocizkeH st MikpoGioneHo3y MIKIPH y XBOPUX Ha YePBOHMIT MIeCKaTHil JIMIIail moTpeOyioTh BpaxyBaHHsT ITi/I
yac po3poOJIEHHS TAKTUKY PAIIOHAIBHOI Teparlil [[bOro 1epMaTo3y.

Kirouosi ciioBa

Pisni kiiHiuHi (opMu 4epBOHOrO IIJIECKATOTO JIMIIIAI0, MiKpoOiolieHo3 mKipy, 6iiHdikoBaHicTb,
moJTiiHpIKyBaHHS.

qepBOHI/H‘/’I TJIECKATH JINIIAK € JOCUTH MOITHpe-
HUM 3aXBOPIOBAHHSM IITKipH, TTITOMA Bara SKOTO
B CTPYKTYPi IepMaTosiB cranoButh 1—2 %. Hatenep
YepPBOHWIA IIJIECKATUI JTUTIAT BepU(IKYIOTD SIK TTOIIN-
peHe JIiXeHoiIHe 3aXBOPIOBAHHS IIKIPU Ta CJIN30BUX
000JIOHOK, SIKE XapaKTePU3Y€EThCS XPOHIUHIM Peli-
JMBHUM 11epebiroM i BUHUKHEHHSIM TAITyJIbO3HIX

cBepOISAUNX €JIEMEHTIB BUCUIIKH, IO HEraTUBHO
BILIMBAE HA TICUXOEMOIIIHIH cTal XBopux [1, 7].
ETiosioriuai YMHHUKY Ta MaTOTEHETUYHI JIAHKNA
YEPBOHOTO IIJIECKATOTO JIUIIATIO 3a/TUTIAIOTHCS HEIO-
CTaTHBO 3’ ICOBAHNMU. BCTaHOBJIEHO, ITI0 B PO3BUTKY
3aIaJILHOTO TIPOIIECY TIPH IIbOMY JIePMaTO03i CyTTEBE
3HAaUEHHSI MalOTh €K30TeHHI, €HJOreHHI Ta aBTO-
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iMyHHI MeXaHi3Mu, KOTPI A10Th OKPEMO a00 B KOMII-
Jekci [2, 8].

30KpeMa, y TaKUX XBOPUX BUSBJIAIOTH IMyHO-
oTocepeIkoOBany akrtuBailito T-mimdbornuris, mpu
IIbOMY cepe/l BiAATIOBIIHUX KJITUH IepeBaKaloTh
C/18"-enementit. OCHOBHUMHM MIIIEHSIMU 34 I[bOTO
nporecy € 6GasaibHi KepaTWHOIMTH, OJHAK CJIijl
3ayBaKUTH, 1[0 AHTUTEHU, CHPUYUHSIOUN TaKy
IMYHHY BiJIIIOBi/Ib, 3aJIMIIAIOTHCSI HEBUSIBJICHUMU.
[TpumycKaioTh, o HUMU MOXKYTh Oy TH TIeBHI OiJIKN
IIKIpU 1, 30KpeMa, /IedKi TUIIM KepaTuHy, a y pasi
yPaskeHHsI CJIM30BUX 000JIOHOK — aHTUTEHH eIriTe-
JIi10, TII0 eKCITpecyToTh KiaiTunu Jlanrxarca [23, 24].
Ha BiporigHicTh aBTOIMYHHOI TillOTE3W PO3BUTKY
YepBOHOTO TIIIECKATOTO JIUIIIAT0 TaKOK BKA3YE ifl-
BUIIEHHSI PIBHIB IIUPKYIOI0YMX aHTUTLI, 0COOINBO
3a auceMiHoBaHOi (opMU /1epMaTo3y, a TaKOX
BUTIA/IKU HIOTO aCOIIIOBAHOCTI 3 TAKUMU aBTOIMYH-
HUMU 3aXBOPIOBAHHAMHU, SIK CUCTEMHWH YepBOHU
BoBUak, cuaipoM Illerpena, Tupeoiagut XanmmMoTo
[15, 17, 18, 20].

Kpim toro, mosemero [4, 5], mo y XBopux Ha
YEPBOHUU MJIECKATUI JIUIAK 3aPEECTPOBAHO iCTOT-
He MiBUIIeHHS Y TepudepudHiil KPOBi BMICTYy OK-
peMux MeJiaTopiB 3alajeHHs 13 MPo3anajbHOI0
AKTUBHICTIO: (baKTOpa HEKPO3y NyXJIUH-ajbda
(TNF-a), inTepaekiny-1p (IL-1B) ma T necyrre-
Bux 3MiH piBHIB IL-4 Ta IL-10. Ile cBimuuTh 1mpO
3MIHU IIUTOKIHOBOTO CIiBBifHOIIEHHS B OiK T1epe-
BaskKaHHS MpO3aaJbHUX IIUTOKIHIB. BusBieno Ta-
KO’K 3aJIC;KHICTh 3MIHM 1IMX TTOKa3HUKIB BiJl Xapak-
Tepy KJITHIYHOTO 1epebiry aepMaTosy, 1o MmiaTBep/I-
JKYE BaKJIUBY POJIb IMYHHUX MEXaHI3MiB i, 30KpeMa,
IIUTOKIHOBOI JIAHKU PETYJIAIIl 3aTIaTbHOTO TTPOIIeCy
B TTATOTEHE3i YePBOHOTO TIJIECKATOTO JIUTIIAIO.

[IeBHOTO 3HAUEHHS HAAIOTD TAKOK (POPMYBAHHIO
€HJIOTeHHOI IHTOKCHKAI[il Ta OKCUJAHTHOTO CTPECY.
¥ Takux XBopuX iHTEHCU(DIKYIOTHCS TPOTIECH BiJTh-
HOPAJIMKATBHOTO OKWCHEHHS JIIITHUX CTPYKTYP,
30KpeMa MiIBUTITYETHCS BMICT MAJIOHOBOTO JIb/IETi-
Iy B IIJIa3Mi KPOBi Ta €PUTPOIMTAX i GITKOBUX MOJIE-
Ky (dpakuiii okucHOMOAM(DIKOBaHUX OIiIKIB i
CepeIHbOMOJIEKYJISPHUX MENTUIIB) HA TJIi 3HUKCH-
H4 PIBHIB aHTUOKCUAHTHUX YNHHUKIB (TIIyTaTiOHY
Bi/IHOBJIEHOTO Ta IepyJoiia3miny). Ilpu 1pomy
OLJTBIIT iICTOTHI 3MiHM BU3HAYAIOTH Y XBOPHUX 13 TOIIH-
PEHUM ypaKeHHAM HMIKipU Ta TPUBAIICTIO TIepediry
nepmaroay Gisbiie mixk 6 mic [6, 12, 21].

Icnye Takox mpunytenns [3] mpo mpuHaTek-
HICTh YePBOHOTO TIJIECKATOTO JIUIIAKO IO AHTIOTEH-
HUX JIepMaTo3iB. BOHO 06IPYHTOBYETHCS PO3BBUTKOM
MOPYIIIEHb MIKPOTIMPKYJIAIIl Ta CTAHOM TillOKCIl i3
3aTy4eHHSIM JI0 TIATOTe€He3y KJITHUH CEKPeTYIounX
TNF-o ta IL-1, axi mpu3BoasaTh 10 iHAYKITII CYIUH-
HOTO eHjoTemiasbHoro Qakropa pocty. limep-
eKCIIpeciss I[bOTO NUTOKIHY YiTKO BU3HAUYAETHCSI

y BEpPXHIll 4acTHHI 0CTEOmOAIGHOr0 Ta 3ePHUCTOrO
IIapiB eMmiIepMicy Ta KOPEJIOE 31 MIJIbHICTIO MiKPO-
cynuH y cocoukax mmkipu [23]. Kpim mporo [9, 10],
Y TaKUX TAIIEHTIB CYIUHU COCOIKOBOTO TAPy PO3-
IUPEH], @ CTIHKYA apTepioJi MOMIPHO CKJIEPO30BaHI.
OnHOYACHO CIIOCTEPITaIOTh TEPUBACKYJISIPHI TOJIO-
conoziOHi indiabrpaTy, 1o MicTATh (Hibpodaacty,
MOJIIHYKJIeapH, OMACUCTI KIITUHA, JiMQOInHI ese-
MeHTHU. Po3TalioBani B ciTyacToMy Iiapi aprepiosin
YacTO MalOTh 3BYKEHWH miaMeTp, a iXHi CTIHKHU
ingigbpTpoBaHi MepeBaskHO JiM@OITUTaAMU.
OcTranniMy poKaMy 3HAYHY yBary NpUAiJISIOTh
BUBYEHHIO XapaKTepy aBTOMJIOPH TIKIPU Y XBOPUX
Ha 4epBOHMH TeckaTtuil umait. [TizpaxoBano, mo
na 1 cM? moBepxHi MKipU 370POBOI JIOAUHU PO3-
Mmimreno Bix 115 tuc. go 32 MIH MiKpoOpraHisMis,
OIJIBIIICTD 3 AKUX He IPOHUKAIOTh KPi3h HEYITKO/I-
JKEHUH ernifiepMic 1 TMHYTH i/ BIVIMBOM HOro Oak-
TEPUITUIHUX BJIACTUBOCTEN. Y HU3Il MOCTIKEHD,
POBEAEHUX OCTAHHIM 4aCOM, BUBYAIU MiKpobioie-
HO3 Ta MeHeTPalliio MiKkpOOpraHi3aMiB y MaIli€HTiB i3
YEPBOHUM ILIECKATUM JIUIIAEM, OCKLIbKY MiKPOOHi
areHTH € JIUIIEe YaCTWHOIO YHCJIEHHOTO CITEKTPa
MIKPOOpPraHi3MiB, IO 3aceJsioTh MEeBHI GIOTOIN.
Ie cBOEPIIHUE €KCTPAKOPIIOPATLHUN OpraH MaKkpo-
OpraHi3my, /ie B €AVHIN CUCTEeMi iICHYIOTh KOPEeJIsi-
i1 3B’I3KK Mi’K OKPEMUMU CiIMENCTBaMU, PO/IaMU,
BugaMu aHaepobHux i aepobuux OGaxTepii, 10
MaIoTh CBOI (DYHKIIIT, KpUTEPii OMIHKY i MOKA3HUKHI
(ynxiionanbuoro crany. 3a (is3ioNoOriyHUX YMOB
BUJIOBUI CKJIAJI MiKPOOPTaHi3MiB (hOPMYEThCS SIKiC-
HO Ta KiJTbKICHO 3aJIe;KHO BiJl XapaKTepy MiKpOeKO-
Jjiorii B 6ioTomax, KOTpUH PO3BUBABCS €BOJIOIIITHO
i HabyB CTIIKOCTI 10 BUIOBUX OCOOIMBOCTEN MiKPO-
OpraHi3MiB, cepeji IKUX TepeBaykaroTh OaKTepiaTbHa
Mikpodopa (ermigepmanbHi cTadiTOKOKH, TIPOTIiO-
HOBOKHCJII GakTepii, MiKPOKOKH, KOpuHEehOPMHI
Gakrepii To1mo) i Apizkakononioui rpubu (Candida,
Malassezia). Pigiie BUABISAIOTh TPAH3UTOPHY MiK-
podaopy (3os0THCTUH, anbbda-TeMOTITUYHUN i
HEereMOJIITUUHUI CTPENTOKOKN), a BipycH Ta Hali-
MIPOCTIII TIPeAICTaBIeH] B 3HAYHO MEHIITIN KiJIbKOC-
Ti [19]. Oxnak y Toit ke yac naroJsonryerbes [11],
Moy 35,5 % XBOPUX Ha YePBOHUH TIJIECKATUH JIUTITAN
BusaBssioTh JIHK repmecsipyciB (Bipyc repirecy
moauau 6-10 i 8-ro Tutry, Bipycy Enmreitna—bapp)
y aiMmdoruTax nepudepudnoi kposi. /loBeeno, mo
y MAI[€HTIB 3 TSHKKUM T1epebiroM epmMarosy ixHii
BMicT y 2,1 pa3y rmepeBUIIy€ aHATOTITHUHN MOKAa3HUK
B 0Ci0 i3 cepesiHiM CTyIeHeM TSKKOCTI IepMaTosy.
Takosx yepBOHM TJIECKATU JTUITAK CYTIPOBOJIKY -
€THCST CTPYKTYPHOIO TIepeOy0BOI0 MiKPOOiOIEeHO3Y
HIKIpH, 1110 TPOSIBJSETHCS 3MEHIIEHHIM KiJIbKOCTI
CcMMOIOHTIB 1 3POCTAaHHSIM MUTOMOI Bard YMOBHO-
MaTOreHHUX MiKPOOPraHiaMiB. [IpuymHOI0 PO3BUTKY
VCKJTQHEHD 1ILOTO JEPMATO3y B 5 % BUIAJKIB €
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natorenui (TpaHauTopHi) cTpentoroku, B 17 % —
naroreHHi (TpaHsutophi) cradinmokoku, B 51 % —
YMOBHO-TIAaTOTeHHI (pe3umenTHi) audrepoinn i
MIiKpOKOKY Ta B 27 % — 3mirmana mikpodJiopa [16].
Ortxe, He3BAKATOUN HA YUCJEHHI OCTIKCHHS,
[PUCBSTYEHI BUBYEHHIO CTaHy MiKPOOHOTO Mei3aKy
IIKIipU y XBOPUX HA YEPBOHUM TIJIeCKATUI JIUIIIAH,
BiH 3QJIMIIAETHCS HEJOCTATHLO 3’ ICOBAaHUM. 30Kpe-
Ma He BU3HAYeHO BIIUBY MiKpOOiOIleHO3Y MIKipH Ha
KJIHIYHIIT TTIepebir 1epMarTosy i He J0BeIeHO acolli-
HoBaHiCTh MIKPOOHOTO MeH3asKy MIKiPH 3 K HIUHHI-
My (hopMaMy YEPBOHOTO IJIECKATOTO JIMIIAIO, 110
3HAYHO OOMEKYE PO3POOJICHHST TAKTUKU TeparieB-
TUYHOTO TIAXOMY 0 JIIKYBAHHS TAKUX XBOPUX.
MeTta po6oTH — BUBYUTH OCOOIUBOCTI MiKPOOio-
1IEHO3Y MKIPU y XBOPUX i3 PI3HUMU KITiHITHUMHA (hop-
MaMU1 Y€PBOHOTO TIJIECKATOTO JIMIIAIO TA OIIHUTH HOTO
3HAYECHHSI B PO3BUTKY 1 1Iepediry 1boro 1epMaTosy.

Marepiaiu Ta MeTOAN

ITix croctepexenusiM nepebyBain 52 XBOpUX Ha
YepBOHUN Teckatuit jumain (29 4Yoa0BIKIB i
23 xinkn) BikoM Bif 19 mo 43 pokis. ¥ 29 3 nux
JIIarHOCTOBAHO KJIACUYHY KJIHIYHY (HOPMY JepMa-
To3y, y 12 — rineprpodiuny ta B 11 — mirMeHTy.
B 11 marienTiB 3 KIacuaHoIo KIHIYHOIO (hopMOIo
inenTrdikoBaHO 0OMEKEHMIA ATOIOTIYHIIA TIPOIIEC,
a B iammx (41 mamienT) 3 Pi3HUMH KJIIHIYHUMEA
hopmamu — mommpenwnii. [lo Tpynmm KOHTPOJIO
Brouero 30 310poBux 0cib, CIiBCTaBHUX 32 CTATTIO
Ta BikoM. bakTtepiosioriute nociiJiKeHHS MiKpO-
(bopu IKipU 3 BOTHUII YPaKEHHS MPOBENECHO Y
Bcix obeTeskernx. Marepias 3a6upain 3a J0TIOMO-
rof0 METOMLY BiIGUTKIB 3 TIOAAJIBIIOI MiKPOOi0oI0-
rivnoio izenTudikaiieio mikpoopranismis [ 14].

Ha mepmiomy etami Bepudikaiiii mpoBOANIN
KYJIBTypaJIbHE JTOCIKEHHS. 3 METOI0 BUSBJICHHS
Ta KiJIbKICHOTO 00JTIKY MiKPOOpraHi3sMiB Ha TOBepX-
Hi MKipH rotyBaiu OGaKmedyaTKH 3 TOKUBHUM
CEPETOBUINEM TAKOTO CKIAY: 5 % KPOB'STHUI arap
i cepenosuiie Cabypo. IToTiM y cTepiIbHIX YMOBax
IOro HaHOCWJIM Ha OaKIedaTKy ILIomero 3,8 cm?
i 3asmiasy g 3acturanid. Ha nactymmHomy erari
GakieyaTky moMiiaau B TepmocTar Ha 18—24 rog
3a temnepatypu 37 °C 119 KOHTPOJIIO CTEPUIBHOC-
Ti cepeIoBUINA Ta MPUKJIA/IAJIH 10 BOTHUII] yPaKeH-
Hs Ha IIKipi o6cTeskeHnX Ha 1—2 XB 3 METOIO OTPH-
MaHHA BigbuTKa. BakneyaTky moBTOpPHO mOMIIIAIN
B TepmocTaT Ha 18—24 rop 3a remmeparypu 37 °C.
[Ticist 3a3HayeHoro yacy iHKyOarii MPOBOAMIN
BisyasbHMiT 061K KosoHid. ITizpaxoByBaau IXHIO
KiJIbKiCTh Ha BIIOUTKY Ta BU3HAYAIIN YHCJIO KOJIOHIIT
MIKPOOPTaHi3MiB Ha Iill AIJSHIT MIKIPU HA MOMEHT
o6CcTeReH s, AHATI3YI0UN Pe3yJIbTaTh 3aCiBiB, Bi/l-
3HAYA/IM K 3arajJbHy KiJIbKICTh KOJIOHII Ha GaKiie-
YaTKY, TaK i IXHI XapakTep.

Ha nactynHomy eTarti mpoBoAnIN OaKTepiocKo-
HiYHe JOCTipKeHHsT GaKTepiil 3 KOJIOHIH, 10 OyJim
BUCISIHI 3 BOTHUII yPa)KEHHS, Ta BUJIJISAIN YUCTI
KyJIbTypUu MiKpoopraniamiB. /lami 3xpificHoBagImM
imenTudikarliio BUAiIEHUX KyJIBTYP 32 iIXHIMU ep-
MEHTATUBHUMM BJIACTUBOCTSIMM HA KJIACUYHUX
nudepenIriaabHO-[IaTHOCTUYHUX CEePEOBUTIAX.
Bepudikysasu taki Mikpooprasizmu: 6akTepii pory
Staphylococcus (S. aureus, S. epidermidis, S. sapro-
phyticus), ponis Micrococcus, Sarcina, Bacillus,
Streptococcus (Str. pyogenes) Ta THUIIyBaJIW iHIITi
30yaHUKH, 110 BuciBasu. HaoctaHOK mepepaxoBy-
BaJIM KiJIbKICTh KOJIOHIN, KOTPI BUPOCJU 3 KOKHOI
KoJionieyTBopioBasiboi ounuili (KYO) na 1 cm?

Cratuctiary 00poOKy pe3yibraTiB J0CTiIKeH-
HsI IPOBOJIVJIN 32 JIOTIOMOTOI0 3araibHOIPUHHATIX
Y MeAMKO-6i0/IOTTYHIX JOCTIKEHHSX TapaMeTpry-
HUX 1 HemapaMeTPUIHUX METOIB CTaTUCTUYHOTO
aHaJi3y Ha TIePCOHATLHOMY KOMIT IOTEPi 3 BUKOPHC-
TanHsaM mporpam Statistica 6,0 (Statsoft, USA) ta
Microsoft Excel.

Busnavasnu snauenHs cepe/iHboi apudMeTuIHO1
BEJIMYMHU (M), CEPEIHLOTO KBAJAPATUYHOTO BiJIXU-
JieHH (0), MTOMUJIKY BU3HAYEHHS cepeHbol apud-
MeTtryHoi (). PiBeHb BiporigHocTi posdikHocTei
(p) po3paxoByBasn 32 IOTIOMOTOI0 KpuTEPifo CThio-
JleHTa. Y BUNAJIKY HEPIBHOMIPHOTO PO3IO/IJIY O3HAK
BipOTiZIHICTh BU3HAYAN 3 BUKOPUCTAHHSM HeTlapa-
MeTpuyHOro Tecty Manna—Yirui [13].

Pe3syibraTi Ta 00TOBOpEHHS

[loBezieHO, 110 Y XBOPUX HA YEPBOHUN IIJIECKATHI
JIMIIAI, K1 TIepeOyBaslu i COCTEePeKEeHHAM, TaK-
COHOMIYHUH CIEKTP MiKPOOPTaHi3MiB Y BOTHUIIAX
ypakeHHsI TIePeBaXKHO CKJIafaBcd 3 S. aureus,
Str. pyogenes, S. epidermidis, S. saprophyticus, E. coli.
HocuTh pilko BUABJIANIU TPEACTABHUKIB POJIiB
Micrococcus, Bacillus, Sarcina tomo, mo Oyau
ob’enHaHi HaMI y TPYITY <iHIM MiKpPOOPTaHi3Mu».

BceraHoBiieHo, 1o B 0¢ib Tpy1y KOHTPOJIIO 3 iH-
TAKTHOI NIKipu i3osmoBau: S. aureus —y 5 (16,7 %),
Str. pyogenes — y 6 (20 %), S. saprophyticus — y 8
(26,7 %), S. epidermidis — y 5 (16,7 %), «iH1ri Mikpo-
oprauizmu» Ta E. coli — y 4 (13,7 %). Takox cuin
3a3HAunTH, O 3 HUX y 4 (13,3 %) Oyso BUIiLIEHO
acorartiio S. aureus i S. saprophyticus, y 3 (10,0 %) —
Str. pyogenes i S. saprophyticus i y 4 (13,3 %) —
S. saprophyticus Ta «iHIT MiKPOOPraHi3Mu».

3a 06MesKeHOr0 KJIAaCHYHOTO mepebiry gepmMaro-
3y S. aureus Bumineno B ycix 11 (100 %) xBopux.
¥V Bcix BuUNagKaxX BU3HAYEHO HOro KOMOIHAINIO 3
iHmuMu indekuiinumy arentamu: y 5 (45,4 %) —
3 S. epidermidis, y 2 (18,2 %) — 3i Str. pyogenes, y 2
(18,2 %) — 3 E. coli, B 1 (9,1 %) — 3i S. saprophyticus
imeB1(9,1 %) — 3 «iHITUMHI MiKPOOpPTraHiZMaMu».
[ToxiGHMI MiKpOOHUI Teli3ak MIKipu chopMyBaBCst
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y XBOPHX 3 MOIIMPEHUM KJIaCHYHUM Mepebirom
YEepPBOHOTO IIJIECKATOTO JUIMai0. 30KpeMa B yCix
18 (100 %) mamientiB 1iei KaTeropii BUSABJIEHO
S. aureus, y 10 (55,5 %) — iioro acomiarito 3i
Str. pyogenes, y 4 (22,2 %) — 3i S. saprophyticus,
y 2 (11,1 %) — 3i S. epidermidis, B 1 (5,6 %) — 3 E. coli
tate B 1 (5,6 %) — 3 «iHIIMMU MiKPOOPraHiZaMaMus.

OTrke, XBOPUM HA KITACUYHUIN YePBOHUN TLIEC-
KaTuii JiMiiai K 3 0OMeKeHUMHU, TaK i 3 IOLIpe-
HUMMY eJIeMEeHTaMK BUCUIIKY IIpuTaMania 6iindiko-
BaHiCTh BOTHUII[ yPasKeHHs 3 0OJITaTHOIO HASIBHICTIO
S. aureus.

[ero iHIly KapTUHY CIIOCTEpiraju y MalieHTiB
3 TinepTpoivHOIO Ta MTMEHTHOIO KJITHIYHUMY (hop-
MaMU JIEPMaTo3y, B SIKUX BiJI3HAUEHO PO3IINPEHHS
criekTpa MikpoGHUX acoriartiit. Tak, 3a 060x dhopm
S. aureus i30JTTOBAJTM TaKOK Y BCiX MaIi€edTiB (Bia-
mosigro y 12 (100 %) 1 11 (100 %)). Cepen xBopux
i3 rimepTpodiunoio opMoTIO UEPBOHOTO MJIECKATOTO
Jmiaio iioro Gysno suaizeHo y 10 (83,3 %) ocib y
KOMIIO3UIIii 31 Str. pyogenes, «iHmMuMnu MiKpoopra-
Hismamu» Tta S. epidermidis, B 1 (8,3 %) — 3i
S. saprophyticus, <«iHITUMU MiKPOOpraHi3MaMu»,
E. coli ta me B 1 (83 %) — 3i S. saprophyticus
i S. epidermidis. Cxosxi pesybraTi OTpUMaHO i 3a
pesysibratamMmu 00CTEKEHHS TAIIEHTIB 3 ITMEHTHOIO
dhopmoio sepmaTosy. 3okpema, y 7 (63,3 %) 3 HUX
S. aureus 130J10BaJIN B acolliallii 3 «iHIIMMA MiKpPO-
opranismamu», Str. pyogenes i S. epidermidis, B
1(9,1 %) — 31 . saprophyticus, «iHumMI MiKpoopra-
nismamuy» ta E. coli, B 1 (9,1 %) — 3i S. saprophyticus
i 8. epidermidis, B 1 (9,1 %) — 3i S. epidermidis i E. coli
ta e B 1 (9,1 %) — 31 Str. pyogenes ta «inmmmun
MikpoopraHizmMamuy». OTxKe, TAIliEHTaM K 3 Tirep-
TPO(IYHOIO, TaK i 3 TMTMEHTHOIO KIiHIYHOIO (DOPMOIO
YEPBOHOTO TIJIECKATOTO JIUIIAIO TIPUTaMaHHa TOJTiiH-
(hikoBaHiCTh BOTHUII] ypaKEHH.

TakosK BCTAHOBJICHO, 1[0 Y XBOPHX SIK 3 00OMeKe-
HOTO, TaK i 3 TONIMPEHOI0 KJIACHYHOI0 (hopMOio
JIepMAaTO3y CIIOCTEPITAI0Th HAIMIPHUM PiCT BUIBJIE-
HUX Y BOTHUIIAX YpasKeHHs MiKpOOpraHizmiB. 30-
KkpeMma, S. aureus csras (49,04 + 3,12) KYO/cm?
(B 0ci6 rpynu kouTposo — (5,62 = 0,39) KYO /cm;
p < 0,05), Str. pyogenes — (41,37 £ 2,15) KYO /cm?
(B oci6 rpynu kouTposo — (6,98 = 0,58) KYO /cm?;
p <0,05), S. epidermidis — (31,84 + 2,87) KYO /cm?
(B oci6 rpynu kouTposo — (7,35 = 0,60) KYO /cm?;
p <0,05), S. saprophyticus — (41,75 = 3,21) KYO /cm?
(B oci6 rpymu kouTposo — (8,33 = 0,64) KYO /cm;
p <0,05), E. coli — (5,67 £ 0,29) KYO/cm? (B 0cib
rpynu koutpoaio — (0,72 + 0,08) KYO/cm?;
p < 0,05), «inmi wmikpoopramizmus — (24,73 +
+ 0,96) KYO/cm? (B oci6 rpymu KOHTPOJIIO —
(5,83 £0,28) KYO/cm?, p < 0,05).

Haamipuuii pictT MiKpoopraHiamiB, i30J1bOBAHUX
3 BOTHHIN YpaKeHHs, KOHCTATOBAHO ¥ TIPU Timep-

Tpodiuniit hopMi YEPBOHOTO TLIIECKATOTO JIUIIIAIO.
Tax, pict S. aureus cranosus (66,17 = 2,96) KYO /cm?
(p <0,05), Str. pyogenes — (46,19 = 2,75) KYO /cm?
(p <0,05), S. epidermidis — (41,02 = 2,16) KYO /cm?
(p<0,05), S. saprophyticus — (45,16 £ 3,97) KYO /cm?
(p < 0,05), E. coli — (6,05 £ 0,38) KYO/cm?
(p < 0,05), «inmmx mikpoopratismie» — (27,19 +
£ 1,63) KYO/cem? (p < 0,05).

TuTencudikariio o6ciMEeHIHHSI BOTHUII ypaskeH-
HS PI3BHOMaHITHUMM OpraHizMaMmu 3a(hiKcoBaHO i
y TIAIIEHTIB i3 TTITMEHTHOIO (hOpMOTO IepMaTosy. Tak,
pict S. aureus csras (1,84 = 3,25) KYO /em? (p <0,05),
Str. pyogenes — (46,63 = 2,97) KYO/cm? (p < 0,05),
S. epidermidis — (32,94 = 2,14) KYO /em? (p < 0,05),
S. saprophyticus — (53,68 £ 3,26) KYO /em? (p < 0,05),
E. coli— (5,96 £0,35) KYO/cm? (p < 0,05), «immmmx
Mikpoopratizmis> — (5,84 = 0,28) KYO/em? (p <0,05).

OTke, y XBOPHX SIK 3 00MEKEHOIO, TaK i 3 moriu-
PEHOIO0 KIACUIHOIO (DOPMOIO YEPBOHOTO TIIIECKATOTO
JIMIIAIO CIIOCTEPiraioTh OiindiKOBaHICTh BOTHMILI
ypaskeHHsI 3 O0JIraTHOI HasgBHICTIO y CKJai
MIKpoOHMX acowuiamiil S. aureus i ciopaguyHoI0 —
Str. pyogenes, S. epidermidis, S. saprophyticus, E. coli
Ta «IHMUX MiKpoopraHi3miBs». 14 rimeprpodivynoi
Ta MIrMEeHTHOI (opM ZiepMaTO3y XapaKTepHO PO3-
MIMPEHHs CIeKTpa iH(EKIiHuX arentis, ToOTO
po3BUTOK ToJiiHikyBants. [ Takoro mepebiry
YEePBOHOTO TJIECKATOTO JIMIIAI0 TAKOK € 000B SI3KO-
BOI0O HAasBHICTh y CKJaZi MIKpOOHUX acoIiariiit
S. aureus, acomnifioBanoro 3i Str. pyogenes, <iHIINMU
Mikpoopranismamu» i S. epidermidis, 3i S. saprophy-
ticus, <«iHmMMU MikpoopraHismamus» i E. coli, 3i
S. saprophyticus i S. epidermidis, 3i Str. pyogenes,
«iHIMUMK MiKpoopraHismMaMu», 3i S. epidermidis Ta
E. coli. Tle cBiqunTh mpo meBHY y4yacThb carmpodiTHOl
Ta YMOBHO-IIATOT€HHOI (DOPM Y PO3BUTKY YEPBOHO-
ro TteckaToro Juimaro. OTpuMani HaMu MiKpobio-
JIOTiYHI IaHi moTpeOyoTh BpaxyBaHHs IIPU PO3PO6-
JIHHI TaKTUKU JIIKYBaHHS XBOPUX Ha YEPBOHUU
TJIECKATU JTUTITA.

BucHnosknu

Y XBOpHUX K 3 0OMEKEHOIO, TaK i 3 MOMUPEHOI0
KJIACUYHOIO (hOPMOIO YEPBOHOTO TLJIECKATOTO JIUIIAIO
BUABJIEHO OiiH(piKOBaHICTh BOTHUIL ypaskeHHS 3
006JIiraTHOIO HASIBHICTIO Y CKJIa/li MiKPOOHUX acoIli-
ariit S. aureus, daxynbratusHoo — S. epidermidis,
Str. pyogenes, S. saprophyticus, eTti30MIHOIO yIacTIO
B HUX <iHIUX MikpoopraHiamiB» (Micrococcus,
Bacillus, Sarcina) ta nosisy E. coli.

Y xBopux i3 TinmepTpodiuyHoIo i MTMEHTHOIO
KJAiHiYHIMA (hOpMaM# YePBOHOTO TLIIECKATOTO JIH-
a0 BUSHAYECHO PO3TaNy’KEHICTh CIIEKTpa MiKpoO-
HUX acOoTNaIliil y BUTJIAI PO3BUTKY MOMiiH(IKYBaH-
HS1 BHACJIZIOK BUPAKEHOTO 301/bIIEHHS MTUTOMO]
Bary BULIEHHS «IHITNX MiKPOOPTAHI3MiB».
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PesyibraTit 10CIKEHHSA MiKPOGIOIeHO3Y 1IKi-

U y XBOPHUX HA YCPBOHUM TII€CKATUH JIUIIAN TTOTPe-

Konduaikry intepeciB Hemae.
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Skin microbiocenosis in patients with lichen planus

At the present stage, lichen planus is a fairly common skin disease. Its specific gravity in the structure of dermatoses ranges
within 1—2 %. The etiological and pathogenetic factors of lichen planus remain poorly understood. In recent years,
considerable attention has been paid to the study of skin microbiocenosis in patients with this dermatosis. At the same
time, despite numerous studies devoted to the research of microbial landscape of the skin in patients with lichen planus, a
number of aspects of the composition of microbial associations in foci of skin lesions in various clinical forms of this dermatosis
remain unclear.
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Objective — to study the features of skin microbiocenosis in patients with various clinical forms of lichen planus and to

determine its significance for the development of this dermatosis.
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Materials and methods. Under our observation, there were 52 patients with lichen planus (29 men and 23 women) aged
19 to 43 years. 29 of them were diagnosed with the classic clinical form of dermatosis, 12 with hypertrophic and 11 with
pigmented form. In 11 patients with the classic clinical form of lichen planus, a limited pathological process was identified,
and in the rest (41 patients) with various clinical forms of dermatosis, a widespread nature of the lesion was identified. The
control group consisted of 30 healthy individuals comparable by sex and age. Bacteriological examination of the skin
microflora from the lesions was carried out in all patients who were under observation.

Results and discussion. In patients with both limited and widespread classic lichen planus, biinfection of lesions with the
obligate presence of S. aureus in the microbial associations and sporadic presence of Str. pyogenes, S. epidermidis,
S. saprophyticus, E. coli and «other microorganisms» were observed. In patients with hypertrophic and pigmented forms of
dermatosis, an expansion of the spectrum of infectious agents, that is, the development of polyinfection was detected.
Conclusions. In patients with both limited and widespread classic lichen planus, biinfection of lesions with obligate presence
of S. aureus in the microbial associations, facultative presence of S. epidermidis, Str. pyogenes, S. saprophyticus, episodic
participation of «other microorganismss» (Micrococcus, Bacillus, Sarcina) and the appearance of E. coli were established.
In hypertrophic and pigmented clinical forms of lichen planus, we established the branching of the spectrum of microbial
associations in the form of the development of polyinfection due to a distinct increase in the specific weight of the «other
microorganisms».

The results of the study of the microbiocenosis of the skin in patients with lichen planus should be taken into account when
developing tactics for the rational therapy of this dermatosis.

Keywords: various clinical forms of lichen planus, skin microbiocenosis, biinfection, polyinfection.
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Studing the impact of COVID-19 on the
progression of metabolic, neuroendocrine
disorders and some immunological changes
INn women with acne

Acne is a multifactorial chronic inflammatory disease with primary damage to the pilosebaceous unit and the polymorphic
clinical manifestations associated with overproduction of sebaceous glands, pathological desquamation of the sebaceous
epithelium of the sebum follicles, activation of saprophytic, conditionally pathogenic microorganisms, and psychoemotional
disorders. This is undoubtedly one of the most common dermatoses in clinical practice, accounting for 20—25 % of
dermatology consultations. Today, especially in wartime, acne vulgaris remains a socially important problem in approximately
half of patients with psychoemotional disorders, mainly of a depressive and anxiety associated nature with a sharp decrease
in the quality of life of patients.

Objective — to study a pathogenic role of certain neuroendocrine, metabolic and immunological disorders as well their
consequences in the development of acne in women who had COVID-19.

Materials and methods. 134 women with acne, aged 18 to 45 years old, were examined. The levels of cortisol and prolactin,
C-reactive protein(C-RP), total cholesterol (TC), high-density lipoproteins (HDL), low-density lipoproteins (LDL),
triglycerides (TG), concentration of cytokines, atherogenic index (AI), index HOMA (insulin resistance index) and anxiety
were determined.

Results and discussion. Most of the examined patients with acne have shown varying degrees of changes in some neuroendocrine
and metabolic indices. The total cholesterol level in patients with acne was higher by 27.78 % (p < 0.001), and in patients
with acne associated with COVID-19 by 45.37 % (p < 0.001), compared with the control group. The HDL level was lower
by 27.91 and 39.53 % (p < 0.001), respectively, compared with the control group, LDL was higher by 34.35 and 58.78 %
(p <0.001), respectively, and the TG level was twice as high (p < 0.001), as the control group level in both groups of women
with acne. At the same time, an increase in the atherogenic index by 28.09 % (p < 0.01) and 37.02 % (p < 0.001) respectively,
was also observed compared with the control group level, but without significant changes between the levels of both groups
of women with acne. An increased level of pro-inflammatory cytokines, have been observed in patients of both groups, with
insufficient synthesis of anti-inflammatory interleukins in all examined women with acne, at that, more significant abnormalities
in the examined immune indices have been observed in patients who have had COVID-19.

Conclusions. High level of anxiety, the changes in cytokine profile, neuroendocrine and metabolic indices (C-RP, TC,
HDL, LDL, TG, Al), have been observed in women with acne. At that, more significant abnormalities in the examined
indices have been found in patients who have had COVID-19 that substantiates the necessity to develop new comprehensive
methods of treatment, taking into account the impact of neuroendocrine and metabolic disorders and immunological changes
associated with COVID-19.

Keywords

Acne, COVID-19, anxiety, metabolic, neuroendocrine disorders, immunological changes.

he global trend in COVID-19 is that the virus The known and studied nature of COVID-19 muta-
permanently turns into a seasonal disease, such tions currently does not indicate that the virus has
as the flu. Every year, people will face the problem become more aggressive for the human body. More
of the coronavirus, which will continue to mutate. and more often, COVID-19 proceeds as an acute

© 2025 Atopu. OnybAikoBaHO Ha ymoBax AibeHsii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license
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respiratory viral infection and evades an immune
response, i.e. it affects a weakened immune system
faster [10, 19]. According to the Ministry of Health
of Ukraine, during the 2023/2024 epidemic season,
more than 4.5 million Ukrainians suffered from acu-
te respiratory viral infection, influenza and COVID-19.
Concurrently, a new problem arises related to the
consequences of this disease. Post-COVID-19 synd-
rome has been widely recognized both among social
support groups and in the scientific and medical
community. This condition is poorly understood, but
it affects in various forms many patients who had
COVID-19, regardless of the severity of the disease
[6]. Post-COVID-19 syndrome is defined by the
manifestation of clinical signs and symptoms that
occur during or after COVID-19, persist for more
than three months, and are not explained by an
alternative diagnosis [14]. The most common symp-
toms include fatigue, impaired concentration, memo-
ry problems, sleep disorder, anxiety and depression
[23]. The biological mechanisms underlying the long
COVID remain unknown. The infection causes
damage to cells and tissues in the human body, and
often the metabolic disorders (for example, insulin
resistance, increased lipid metabolism) [16], hyper-
glycaemia, hormonal imbalance, immune imbalance,
etc. [29]. However, the consequences of COVID-19
and post-COVID-19 syndrome also affect the exac-
erbation and course of chronic skin diseases (acne,
psoriasis, atopic dermatitis, eczema, etc.) [7, 12].
Acne is a multifactorial chronic inflammatory
disease with primary damage to the pilosebaceous
unit and the polymorphic clinical manifestations
(comedones, papules, pustules, nodules, cysts, etc.)
associated with overproduction of sebaceous glands,
pathological desquamation of the sebaceous epithe-
lium of the sebum follicles, activation of sapro-
phytic, conditionally pathogenic microorganisms,
and psychoemotional disorders [2, 17]. This is
undoubtedly one of the most common dermatoses
in clinical practice, accounting for 20—25 % of der-
matology consultations. More than 80 % of acne
sufferers are between the ages of 12 and 24. In devel-
oped countries, dermatosis affects 50—85 % of
adolescents, of which 2/3 of cases are mild to mod-
erate. Over the past decades, the incidence of acne
in people over the age of 25 has increased, with
women being affected more commonly. Today, espe-
cially in wartime, acne vulgaris remains a socially
important problem in approximately half of patients
with psychoemotional disorders, mainly of a depres-
sive and anxiety associated nature with a sharp
decrease in the quality of life of patients [2, 25].
According to a number of studies [15, 28],
changes in the hormonal status, manifested by
hyperandrogenism of various origin, are also con-

sidered the main factors in the development of acne.
Hyperandrogenism is often considered as one of the
components of the metabolic syndrome [1].
Hyperandrogenism can develop as a result of hyper-
prolactinemia, under the influence of which patho-
logical changes occur in blood plasma in the form of
induced production of squalene (precursor of seba-
ceous glands cholesterol) and increased dehydro-
epiandrosterone [7, 8, 17]. Since prolactin affects,
directly or indirectly, all tissues of macroorganism,
even an insignificant increase in its level in blood
plasma can cause hyperandrogenism. During depres-
sion, prolactin is produced uncontrollably, which
can have irreversible consequences. It has been
found that prolactin has a negative effect not only
on the secretion of gonadotropins with disruption
of their circadian rhythm, but also on the level of
other hormones of the reproductive system. At the
same time, progesterone production increases and
the estrogen-progesterone balance is disturbed, as
well as metabolic changes appear associated with
hypercortisolemia, vitamin D deficiency and hyper-
androgenemia [2, 15].

Recently, the development of metabolic syn-
drome (MS) has played a significant role in the
manifestation of acne exacerbation. The common
pathogenetic links between MS and skin diseases
are chronic inflammation, oxidative stress, imbal-
ance between reactive oxygen species and antioxi-
dants and presence of toll-like receptors that imme-
diately respond to antigens and cause the produc-
tion of immunoregulatory cytokines [1, 18]. Activa-
tion and /or damage to the endothelium leads to the
development of immune and connective tissue
responses, and immunosuppression leads to infec-
tions [5]. The basis for the formation of MS is insu-
lin resistance (IR), which triggers false symptoms
and leads, among other things, to the development
of skin diseases or the aggravation of their course
[13]. Since insulin receptors are expressed in epi-
dermal keratinocytes, hyperinsulinemia can lead to
increased proliferation of acro-infundibular kerati-
nocytes in the duct of the sebaceous glands and
failure of terminal differentiation of corneocytes,
thereby causing follicular hyperkeratosis. Insulin
also stimulates androgen synthesis, which leads to
sebum overproduction and correlates with acne
severity [1, 2, 7]. The insulin-like growth factor
(IGF-1) is able to stimulate 5a-reductase, enhance
androgen receptor signal transduction and androgen
synthesis by the adrenal glands and gonads, prolif-
eration and lipogenesis in sebocytes [8, 24].

The markers of MS, along with the level of
HbA1c, glycated albumin and insulin resistance
(IR), include the level of triglycerides (TG), levels
of high-density lipoproteins (HDL), low-density
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lipoproteins (LDL) and very-low-density lipopro-
teins (VLDL); total cholesterol (TC), atherogenic
index (AI) and the level of C-reactive protein
(C-RP) [4], which is considered one of the most
well-characterized and well-standardized [11], the
increase of which was also found by a number of
researchers in patients with acne [20, 21, 26].

One of the factors in acne progression is patient
anxiety [25], which results in increased secretion of
corticotropin, which stimulates the adrenal cortex
and increases production of glucocorticoids and adre-
nal androgens. An increase in androgens leads to
overproduction of sebum, which is a growth medium
for Propionibacterium acnes. This is facilitated by
stimulation of sebum secretion due to the increase in
adrenaline production. An increase in glucocorticoids
causes a shift in the immune response towards type 2
T helper cells with a decrease in the activity of mac-
rophages and phagocytosis dysfunction. As a result,
the immune response is weakened and uncontrolled
reproduction of bacteria begins with colonization of
the ducts of sebaceous glands with a simultaneous
increase in the concentration of free fatty acids [2, 17,
27]. The anti-inflammatory cytokines, produced by
macrophages, ensure the coordinated interaction of
immune cells in the inflammatory process. The mac-
rophages stimulate neutrophils, fibroblasts and endo-
thelial cells and present antigens to T helper cells,
which, together with mast cells, promote the produc-
tion of anti-inflammatory interleukins [7, 9].

Thus, the development of acne occurs as a result
of a comprehensive influence of external and inter-
nal causes, among which the disorders of endocrine
system with excessive androgen production and
estrogen deficiency, associated with genetic predis-
position to the disease, play a significant role.
A decreased immunological reactivity of the body,
nidus of infection in the body or skin, epidermal
barrier damage, sebum overproduction (seborrhea),
decreased nonspecific skin and human body resis-
tance, carbohydrate and lipid metabolism disorders,
psychovegetative and hormone imbalance, etc. are
the factors triggering and promoting acne. However,
only isolated reports can be found in the literature
sources showing a potential role of anxiety disorders
and COVID-19 consequences in development or
course of MS in the pathogenesis of acne. Further-
more, the data provided are often contradictory and
not sufficiently substantiated. This determines the
relevance of further study with a view to optimize
treatment and preventive measures of exacerbation
of the skin disease.

Objective — to study a pathogenic role of certain
neuroendocrine, metabolic and immunological
disorders as well their consequences in the develop-
ment of acne in women who had COVID-19.

Materials and methods

A total of 134 women with acne, aged 18 to 45 years
old, were examined. The control group consisted of
37 healthy female donors of similar age. A compre-
hensive examination of patients was carried out after
obtaining written consent, in accordance with the
principles of the Declaration of Helsinki on Human
Rights, the Council of Europe Convention on
Human Rights and Biomedicine from and relevant
laws of Ukraine, in a randomized manner with pre-
liminary stratification for acne. All patients signed
consent for examination and research (protocol No. 1
from January the 20t 2015, discussed and approved
be the Committee on ethics of scientific research,
experimental development and scientific works of
Danylo Halytsky Lviv National Medical University.

The study did not include patients with acne who
had any acute or chronic inflammation, polycystic
ovary syndrome and anemia, as well as patients who
had received treatment according to the protocol
1 month before the study (in case of systemic
therapy) or 2 weeks before the study (in case of local
therapy). All the patients examined were in Ukraine
during the study, taking into account the impact of
wartime on the course of the disease.

All patients with acne were divided into 2 groups
for the study: Group 1 — women with acne, and
Group 2 — patients with acne who had had COVID-19
3—12 months before the examination. The study
included women with acne who have had a mild or
moderate course of COVID-19 according to the
criteria defined by order No. 1 722 of the Ministry
of Health of Ukraine dated March 28, 2020.

The levels of cortisol and prolactin, C-RP, TC,
HDL, LDL and TG in blood serum were determined
in a laboratory in all patients using an analyzer and
test system Cobas 6000, Roche Diagnostics (Swit-
zerland). The prolactin level was tested on the 3
to 5™ day of a menstrual cycle. The C-RP was deter-
mined by the latex turbidimetry method twice with
an interval of 2 weeks, and the average of two values
was considered the result of the study. The athero-
genic index, characterizing the ratio of atherogenic
fractions of lipoproteins to non-atherogenic ones,
was determined by the formula: AT = (total choles-
terol TC — HDL)/HDL.

In order to assess insulin resistance, HOMA-IR
(homeostatic model assessment for insulin resistan-
ce) was calculated by the formula: HOMA = (fasting
glucose (mmol/L) x fasting insulin (mU/L))/22.5.
Blood sugar and insulin levels were determined in
a laboratory following standard procedure. The
value > 2.7 indicated insulin resistance [1]. The
concentration of cytokines (IL-1B, 1L-4, IL-8,
IL-10) in blood serum was determined by the
enzyme-linked immunosorbent assay sandwich
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Fig. 1. Division of examined patients by degrees of severity of acne

method using standard BioSourse International kits
and the Bio-plex Pro Human Cytokine test systems
(Austria) [18].

In order to assess anxiety in patients with acne,
the State-Trait Anxiety Inventory developed by
Spielberger—Khanin was used.

The methods of a systems approach and analysis,
structural and logical analysis, and calculation of
average and relative values were used in the paper.
The quantitative indicators were checked for normal
distribution showed by the Gaussian distribution.
The average values are presented as the arithmetic
mean with a standard squared deviation (M = SD).
The obtained research data were processed by
methods of variation statistics using Fisher’s (f) and
Student’s criteria (t). The difference in mean values
was considered significant at p < 0.05. The statistical
processing of the research results was carried out on
a personal computer using R-Studio programs [3].

Results and discussion

Based on clinical findings, 42 (31.3 = 4.0) % patients
were diagnosed with mild acne, 41 (30.6 + 4.0) % —
moderate acne, 39 (29.1 + 3.9) % — severe acne and
12 (9.0 £ 2.5) % — extremely severe acne. It should
be noted that 86 (64.2 = 4,1) % women with acne
who had COVID-19 and only 48 (35.8 = 4,1) %
persons with no prior history of COVID-19 were
examined. The division of women with acne by
degrees of severity of acne is shown in Fig. 1.
When measuring the levels of state and trait
anxiety, high levels of anxiety were observed in all
examined women with acne according to the table
of interpretation of the results of Spielberger—
Khanin test. At that, the levels of trait anxiety in
women with acne were higher, compared with those
of the state anxiety. The index of trait anxiety in
women with acne was by 18.91 % higher (p > 0.05),
compared with the index of state anxiety, and in

women with acne who had COVID-19 — by 14.68 %
(p >0.05), compared with the index of state anxiety.
However, significant differences (p < 0.05) in both
indices of anxiety were observed in women depend-
ing on COVID-19 in past medical history, namely
in women with acne who had COVID-19 the index
of trait anxiety was higher by 39.26 % and the index
of state anxiety was higher by 44.39 % compared
with the group of women who had acne (Fig. 2).

The significant changes in all examined indices
(serum cortisol and prolactin and HOMA index)
that depended on COVID-19 in past medical his-
tory and meaningfully differed from the values of
the control group were detected in women with acne
(Table 1).

It should be noted that cortisol level increased
by 19.98 % (p < 0.01) was observed in women with
acne and cortisol level decreased by 17.36 %
(p < 0.01) was observed in patients with acne with

80
70
60
50 62.45
40
30
20

43.25

Indicator of the level
of trait anxiety, scores

Indicator of the level
of state anxiety, scores

B Patfients with acne, n =48
O Patients with acne after COVID-19, n = 86

Fig. 2. Indicators of the level of state and trait anxiety
in women with ache and women with acne
after COVID-19
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Table 1. Level of cortisol, prolactin, C-reactive protein in blood serum and HOMA index in women with acne

and women with acne after COVID-19

Indices Serum cortisol,

Serum prolactin, C-reactive protein,

HOMA index

nmol/L mlIU/L mg/L
Women with acne, ny = 48 546.5 + 16.72* 341.3+7.92 273 +0.40 6.9 + 0.94*
Women with acne after COVID 19, 376.8 + 18.33* 419.2 + 6.88*** 3.79 + 0.54* 8.7 +0.62%**
n, = 86 pi—2<0.001 pi—2<0.001 pi—2>0.05 pi—2>0.05
Indices of control group, n = 37 455.8 + 25.54 315.4 +19.34 2.44 +0.52 4.6 +0.22

Note. Degree of significance of difference in indices in relation to the control group: *p < 0.05; **p <0.01; ***p < 0.001; p1— — signifi-
cance of difference in indices in patients with acne and patients with acne after COVID-19.

Table 2. Level of metabolic indices of the blood serum of patients with ache and women with acne after COVID-19

High-density

Low-density,

Indices Totaln;llll(())llf}s]‘ferol, i Pg};gfj}f‘s’ lip::g; gf;}fls’ Triﬁllg;lc(ﬁl}iﬂes, Athi(rell;i)e%?nic
Women with acne, n; = 48 5.52 £ 0.17%** 1.24 £ 0.09** 3.52£0.19%** 229+ 0.09***  3.01 £ 0.06%*
Women with acne after 628+ 0.24%%  1.04%0.14%*  416+022%%% 262+ 0.14%%= 22+ 0127
COVID-19, n. = 86 pi-2< 0.5 pi2>005 Pr2<005  pr.>005  Pr2>005
Indices of control group, n = 37 432+0.15 1.72£0.12 262 +0.10 1.07 £ 0.04 235+0.24

Note. Degree of significance of difference in indices in relation to the control group: *p < 0.05; **p < 0.01; ***p < 0.001; p1— — signifi-
cance of difference in indices in patients with acne and patients with acne after COVID-19.

prior history of COVID-19, compared with the
index of the patients from the control group. When
measuring the level of prolactin in serum, it was
found that its level was increased by 8.21 % in
women with acne compared with the index of the
patients from the control group (p > 0.05) and
increased by 32.91 % (p < 0.001) in patients with
acne with prior history of COVID-19. When deter-
mining the level of C-reactive protein in serum of
patients with acne of Group 1, an increase by
1.5 times was observed compared to the indicator of
the control group (p < 0.05), and an almost twofold
increase of this indicator was observed in patients
with acne of Group 2 (p <0.001), with no significant
difference between both groups of patients with
acne. It should be noted that the highest C-RP valu-
es were observed in patients with papulopustular acne
and amounted to 7.3 £ 0.54 and 9.1 £ 0.48 (p < 0.001),
respectively, compared to the control group.

When calculating HOMA index in patients with
acne, the changes in the index were also revealed
compared with the indices of the patients from the
control group: increase by 11.89 % (p > 0.05) in
patients with acne and increase by 52.87 % (p < 0.05)
in patients with acne with prior history of COVID-19.
Besides, an increase of HOMA index was observed
along with a body weight gain and lack of sleep in
patients with acne associated with COVID-19,
which was further confirmed by the indices of
anxiety, particularly of a trait one.

When analysing the metabolic indices of the
blood serum of patients with acne, a deviation in
lipid metabolism indices was observed compared to
the indicators of the control group. The results of
biochemical studies have shown various blood lipid
disorders in the examined acne patients. Lipid
imbalance has been detected in 38 (79.16 %), i.e.
the majority of patients with acne, and in
82 (95.35 %) patients with acne who have had
COVID-19. Moderate changes in the form of hyper-
cholesterolemia, hypertriglyceridemia, an increase
in the high-density HDL-C and LDL-C and an
increase in the AI have been observed (Table 2).

The total cholesterol level in patients with acne
was higher by 27.78 % (p < 0.001), and in patients
with acne associated with COVID-19 by 45.37 %
(p <0.001), compared with the control group. The
HDL level was lower by 27.91 and 39.53 %
(p <0.001), respectively compared with the control
group, LDL was higher by 34.35 and 58.78 %
(p <0.001) respectively, and the TG level was twice
as high (p <0.001) as the control group level in both
groups of women with acne. At the same time, an
increase in the atherogenic index by 28.09 %
(p<0.01) and 37.02 % (p < 0.001) respectively, was
also observed compared with the control group
level, but without significant changes between the
levels of both groups of women with acne.

To assess the cytokine profile in women with
acne, we have determined pro-inflammatory (IL-1p,
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IL-8) and anti-inflammatory (IL-4, IL-10) interleu-
kins in blood serum. The significant changes
(p >0.05) in pro-inflammatory cytokine values have
been observed in all examined women with acne,
namely, an almost twofold increase in the level of
IL-1 (B) in women with acne with no prior history
of COVID-19, and increase by 2.86 times in women
who have had COVID-19, and IL-8 respectively, by
2.96 and 1.54 times (p > 0.05) and anti-inflamma-
tory interleukins, namely: 1L-4, respectively: an
increase by only 1.9 times and 1.57; IL-10 by 1.88
and 1.59.

These data indicate an insufficient immune
response (synthesis of an insufficient amount of
anti-inflammatory interleukins, especially in pati-
ents with acne who have had COVID-19 associated
with state and trait anxiety).

Today, especially amid the chronic stress [25],
neuroendocrine [2, 17] and metabolic disorders [11,
13] play a significant role in the manifestation of
exacerbation and course of acne. The common
pathogenetic links between metabolic changes and
skin diseases are chronic inflammation, oxidative
stress, imbalance between reactive oxygen species
and antioxidants and presence of toll-like receptors
that immediately respond to antigens and cause the
production of immunoregulatory cytokines. In our
paper, we have determined some neuroendocrine
and metabolic indices separately in women with
acne and women with acne with prior history of
COVID-19. We have found that most of the exam-
ined patients with acne showed varying degrees of
changes in some neuroendocrine and metabolic
indices, which coincides with the data of other
researchers. However, we have found significant
changes in serum cortisol level (increase in women
with acne and decrease in women with acne with
prior history of COVID-19, increase in serum pro-
lactin and HOMA index with more significant
deviations in women with acne with prior history
of COVID-19 compared to women with acne with
no prior history of COVID-19), which will be
important for prescribing pathogenetically feasible
treatment. Besides, it has been found that total
cholesterol level in all patients with acne was
significantly higher (p <0.001), but in patients with
acne associated with COVID-19, this level was
higher by 45.37 % (p < 0.001), compared with the
control group, and by 13.7 % (p < 0.05), compared
with the levels in the group of women with acne who

There is no conflict of interests.

Participation of the authors: concept and design of the study —

had not COVID-19. The HDL level was lower by
27.91 and 39.53 % (p < 0.001), respectively, com-
pared with the control group, LDL was higher by
34.35 and 58.78 % (p < 0.001) respectively, and the
TG level was twice as high (p < 0.001) as the control
group level in both groups of women with acne.
At the same time, an increase in the atherogenic
index by 28.09 % (p < 0.01) and 37.02 % (p < 0.001),
respectively, was also observed compared with the
control group level, but without significant chang-
es between the levels of both groups of women with
acne. In our opinion, COVID-19 is considered as a
trigger in initiating the development of metabolic
and neuroendocrine changes in women with acne.

There are many reports in the literary sources
about the impact of stress and anxiety on the course
of acne [2, 25]. We shave studied the level of trait
and state anxiety in women with acne and in women
with acne who had COVID-19 in our work in a dif-
ferentiated manner. An increase in anxiety levels
was noted, characterized by higher trait anxiety
scores, especially in the group of women with acne
who had recovered from COVID-19, which will
require a more detailed examination of such patients
in order to improve the identified conditions.

The significant changes in cytokine profile indices,
in particular, an increased level of pro-inflammatory
cytokines (IL-1p and IL-8) with insufficient synthe-
sis of anti-inflammatory interleukins (IL-4 and
IL-10) have been observed in all examined women
with acne, which is confirmed by other authors [18,
20]. At that, more significant abnormalities in the
examined immune indices have been observed in
patients with prior history of COVID-19. A strong
and moderate correlational relationship (from + 0.6
to 0.9) between the nature of changes in the above-
mentioned indices and COVID-19 in the medical
history has been detected in the course of our study.

Conclusions

High level of anxiety, the changes in cytokine profile,
neuroendocrine and metabolic indices (C-RP, TC,
HDL, LDL, TG, AI), have been observed in women
with acne. At that, more significant abnormalities
in the examined indices have been found in patients
who have had COVID-19 that substantiates the
necessity to develop new comprehensive methods
of treatment, taking into account the impact of
neuroendocrine and metabolic disorders and immu-
nological changes associated with COVID-19.

0.0. Syzon, M.O. Dashko; collection of material, processing
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M.O. Aawwko, O.O. Cun3zoH, |.C. AiCKOBCbKM

Jlvsiecvkuil navionanrvruil meouunuil ynisepcumem imeni Jlanuna lanuyprozo

BrByeHHs1 BnAMBY HACAiAKIB COVID-19 HO NporpeCcyBAHHS
METABOAIYHNX, HEMPOEHAOKPUHHMX PO3ACAIB
TA AESKUX IMYHOAOTIHHX MOPYLLEHD Y XKIHOK 3 QKHE

Akne — GararoakTopHe XpPOHIUHE 3araibHe 3aXBOPIOBAHHS, 1[0 XaPAKTEPU3YETHCSI IEPBUHHUM YPasKEHHSIM CaJIbHO-BOJIO-
csTHUX (POJTIKYJIiB, TOJIMOPMHUMEI KITIHIYHUMU TIPOSIBAMU Ha TJTi TIMEPIIPOIYKILii CATbHUX 327103, TIATOJIOTIYHOIO /IECKBaMa-
nieto eniresito ce6odoMiKyIIiB, akTHBali€0 canpodiTHUX, YMOBHO-IIATOTEHHUX MIKPOOPraHi3MiB Ta MCUXOEMOIIHIUMUI
posaagamu. Ile omus 3 HAUTONTUPEHITINX AEPMATO3iB ¥ KIIHITHIN TpakTuIl, Ha skuil mpumagac 20—25 % KOHCYIBTAIT].
Choro/iti, 0COOJIMBO ]I YaC BOEHHOTO CTAHY, aKHe 3aJIUIITAETHCS COTIATBHO BXKJIMBOIO MTPOGJIEMOIO TPUOIUZHO Y TT0JIOBHU-
HU TAIiEHTIB i3 (DOPMYBAHHAM TICUXOEMOIIITHUX PO3JIA/IB MEPEBAKHO JIETIPECUBHOTO Ta TPUBOXKHOTO XapaKTepy, IO
CYITPOBO/DKYIOTLCS PI3KUM 3HUKEHHSIM SKOCTI iXHBOTO JKUTTSI.

Merta po6OTH — BU3HAYKMTH TATOTEHETHYHY POJIb JIEAKUX HEHPOCHIOKPUHHNX, METaGOIYHIX, IMYHOJOTTYHIX TTOPYIIEHb,
a TaKOK IXHIX HACJIJKIB y PO3BUTKY i 1iepebiry akHe y skiHOK micist nepereceroro COVID-19.

Marepiasm ta meroau. ITij Hamum criocrepeskeHHsM repedysano 134 xkiHok, XBOpHUX Ha akHe, BikoM Bix 18 10 45 pokiB.
YciM XBOPHUM TTPOBOANIIN JTabopaTopHe MOCTIKEHHS BMICTYy KOPTH30Jy Ta TposakTuiy, C-peaktustoro 6inka (C-PB),
3arasgbHoro Xosnectepuny (3X), minonporeinis Bucokoi misbHocti (JITIBII), minonporeinis muspkoi miisbrocti (JITTHIIL),
tpuraitepuais (TT) y cuposartiii, BUsHaUaIm TPUBOXKHICTS, iHaekc aTeporeHHOCTi (1A), imgexc HOMA (immekc incymi-
HOPE3UCTEHTHOCTI ), KOHIIEHTPAII0 IINTOKIHIB Y CHPOBATII KPOBi.

Pesysbratu ta 00roBopenssi. B o6cTekeHUX BUSIBIEHO 3MiHU JI€SKUX HEMPOEHOKPUHHUX Ta METAOOJIYHIX OKA3HUKIB
pisHOro cTyreHs Bupa3nocti. Tak, y NamieHToK 3 akHe piBeHb 3araJbHOTO XoJiecrepuny OyB Buimm Ha 27,78 % (p < 0,001),
a 3 axue micast COVID-19 — na 45,37 % (p < 0,001) mopiBusiHO 3 TTOKasHUKOM y rpyii KoHTposio. Bmict JITIBIL 6yB
HIDKIUM BianosiaHo na 27,91 ta 39,53 % (p < 0,001) mopiswsaHo 3 Takum y Tpyi KouTpoJio, JIITHII] — sumie BiamoBiamHo
Ha 34,35 ta 58,78 % (p < 0,001), a y xinok o6ox rpyn TT Basiui (p < 0,001) nepeBuiyBas MOKa3HUK y IPYIi KOHTPOJIIO.
ITpu 11bOMY TaKOK BijiMiueHO TIiBUINEHHS KoedillieHTa areporeHHocTi — Bianosiguo Ha 28,09 % (p < 0,01) Ta 37,02 %
(p <0,001) MopiBHSHO 3 TOKA3HUKOM Yy IPYIIi KOHTPOJIIO, TIPOTE G€3 BiPOTiAHNX 3MiH MikK TIOKa3HIKAMU Y 5KIHOK 060X TPYII.
BusBJiero BiporiaHi 3HaYHI 3MiHI MOKa3HUKIB IIUTOKIHOBOTO TPOMIJII0, 0COOINBO MiABUIIEHHST PiBHS TPO3ATATBHUX ITUTO-
KiHIB y XBOPUX 060X TPYII i3 HEAOCTATHIM CUHTE30M MTPOTU3ANAIBHUX THTEPJACHKIHIB Y BCIX 06CTEKEHNX 3 aKHE, IPHIOMY
3HAYHIII BiIXUJIEHHS JIOCII/PKYBaHUX IMyHHUX MTOKa3HUKIB CIIOCTEpiTain y THX, XTo niepexsopi Ha COVID-19.

BucHoBku. Bucoki mokasHuku piBHsA TPUBOKHOCTI, 3MiHM IIUTOKIHOBOTO MPOMIIio, HEHPOESHIOKPUHHUX Ta METAGOM UHIX
nokasuukis (C-PB, 3X, JITIBIL, ITITHIIL, TT, IA) crioctepiranm y Bcix 06CTeKEHUX 3 aKHe, IPUYOMY 3HAYHIII BiIXIEH-
HS1 IOKA3HUKIB OyJIM y HalieHTOoK, ski nepexsopinu Ha COVID-19, 1110 06rpyHTOBYE HEOOXIAHICTD TOMIYKY HOBUX KOMII-
JIEKCHUX METOJIIB JIIKYBAHH 3 OTJIAY Ha BIUIUB HEHPOCHIOKPUHHIX, METAOOTITHIX Ta IMYHOIOTIYHIX 3MiH, aCOI[IOBaHNX
i3 nepenecernm COVID-19.

Kimouosi cioBa: aciie, COVID-19, TprBOKHICTD, MeTabOII4HI, HEHPOECHAOKPUHHI PO3JIaAN, IMyHOJOT YHI TIOPYIICHHS.
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>K.B. KopoaboBa
HOLIOHOABHUM YHIBEPCUTET OXOPOHU 3A0PO0B 51 YKPAiHK imeHi [T.A. LLyrnnka, Knis

3ACTOCYBAHHS 30C0OBIB POCANUHHOTO
MOXOAYKEHHSI MPW AIKYBOHHI OKHE

AxHe — TIOIIMpeHe XPOHiIYHe 3anajibHe 3aXBOPIOBAHHS MIKipU 3 PI3HOMAaHITHUMHU MOP(hOIOTIYHUMU BUSBAMU, BKJIIOUAIOUN
HAILyJIH, MyCTYJIM, KOMEIOHH, BY3JIUKHU Ta KicTu. ETio/orist Ta maToreHes akne € CKJIa[HUM Ta 6araTorpaninmM, ToMy i JiKy-
BaHHsI [[bOTO 3aXBOPIOBAHHS MOTPEOYE KOMILIEKCHOCTI Ta 1HANBILyaIbHOTO THAXO/LY.

Mera po6oTu — BusiBUTU eheKTUBHICTD 3aC00IB POCJUHHOIO MOXO/KEHHS IIPU JIKYBAHHI XBOPUX 3 BYJIbIAPHUM AKHE.

Marepianu ta metomu. B mocstipkerns 6ysio Brimodeno 168 marfienTis 3 mamyso-mycTyIbo3H0I0 GOPMOIO aKHe BiJl JIETKOTO
JI0 CEPEIHBOTO CTYIEHS TSUKKOCTI. Yei XBOpi Gy/IM paHZOMi30BaHi Ha TPW TPYTH 3aJI€KHO Bil MPU3HAYEHOTO JHKYBAHHSI:
1-ura rpyna (62 narienrn) — OyJio npusHaueHo cupoi «DaiiHep» Ta MicLeBe JiKyBaHHs TOIYHUMK PETUHOIAME; 2-Ta TPyTIa
(49 nauienTiB) — OyJio npusHaUeHo aHTUOGIOTHKOTEPaIio, cuport «DaiiHeps» Ta Toriuni petuHoinu; 3-1s1 rpyna (57 naiieH-
TiB) — BUKOPUCTOBYBAJIM JIMILIE MICIIEBY TEPAIIiiO TOMYHUMU PeTHHOLIamMu. PesysisraTu Gy OliiHeH] Yepe3 Micsilb micist
JIKYBaHHSA, BUKOPUCTOBYIOUM [1o6asbiy ominky gocaiannka TsiokkocTi akie (IGA), cy6’ eKTUBHY TTKaIy cCaMOOIIHKHI Pe3yJib-
TaTiB JiKyBaHHS MAIIEHTOM Ta CIEIalbHO Po3podJieHy aHKeTy. TaKOK 4aCTKOBE ONUTYBAHHS MMPOBOANIIOCH Y IATPyIIax
NAli€HTIB, IKUM JIiKYBaHHsI OYJI0 TIPOJIOBKEHE Ha 3 Mic.

Pesyubratu Ta 06roBopensi. BusigjieHo cratucTuuHo 3Havyile 3HmKeHHst [GA y rpyIiax naiieHTiB uepes Micsiiib Iic/ist Ipu-
sHaueHHs cupoiy «Daitrep» Ha T/ JKyBaHHSA TOMYHUMEI PETUHOIZAME, a TAKOK Y TPYIIi, JIe 3aCTOCOBYBaIM aHTUOIOTUKO-
tepariio, cupon «Daitrep» ta Tomiuni perrroian (p < 0,01). IIpoTsrom crocrepekeHHst BiOYyI0Ch CTATUCTHYHE 3HATYIIE
3MEHIIEHHS YCiX MOKa3HMKIB: KiJIbKOCTI BUCHIIAHD, iIHTEHCUBHOCTI 3allajleH s, KiJIbKOCTI HOBUX BUCHIIAHD Ta MOKPAIICHHS
CTaHy HIKIpU B TPyIIaX Mali€HTiB, Ae Oy10 npusHadeHo cupon «MDaiiHep» y CKiajii KOMIIEKCHOTO JIKYyBaHHSI.

BucnoBku. /lomatkose 3acTocyBaHis pocauHuoro cupoiy «MDaifHepy 10 KOMILUTIEKCHOTO JIKYBAHHS XBOPUX HA aKHE MAE
BHUCOKY KJIiHIUHY €(heKTUBHICTb.

PesysbraTi JlikyBaHHSI TIPH I0/IATKOBOMY 3acTocyBaHHi crporny «DaitHeps» Ta 30BHIMIHBOT Teparii CTATUCTUYHO He Bi/Ipi3Hsi-
I0ThCS Bijl TPYIIM MAIEHTIB, SIKi BUKOPMCTOBYBAJIM JOAATKOBO aHTHOIoTHKOTEpatiio (p > 0,05), Ta 3HAYHO [EPEBUIILYIOTH
Pe3yJIBTaTH JIKyBaHH MAIIEHTIB, SIKUM ITPU3HAYATACH Jiniie Mictiea Tepartis (p < 0,05).

Kmouosi ciioBa

AxHe, anTOI0TUKOTEPATIis, TOIIYHA TEPAIIisl, POCIUHHI TpernapaTH.

AKHe — ToIMpeHe XPOHiuHe 3araabHe 3aXBOPIO-
BaHHS IIKIPH, € BOCbMUM HaWTIOMIUPEHITUM
3aXBOPIOBAHHSM Yy CBITI Ta Bpaska€ MiJITKIB 1 /10-
pociux (110 80 %) y BcboMmy ieMorpadiqHOMY CIIeKT-
pi. TuM He MeHII JaHi 1OJ0 TOIUPEHOCTI aKHe
CYTTEBO PI3HATHCS Yepe3 BiCYTHICTh 3arajbHO-
MPUHHATOI AIaTHOCTUYHOI UM KJaacupikalliitnoi
cxemu [14].

Korimiuno aktuBHi akHe 1MOB’s13aHi 3 MOpdoJIOTiU-
HUM CIIEKTPOM YPaKeHb, BKJIIOYAI0YH TAITYJIH, TyC-
TYJIW, KOMEJIOHU, BY3JIUKU Ta KicTh. Busgsm akne
TPAMUITINHO KIACUPIKYIOTh SIK «3aMaJbHi» Ta <HE3a-
najabHi». OHaK 3amajeHHs iCHy€ Ha KO;KHOMY eTarti

PO3BUTKY, IO /IOBEJICHO aKTUBI3aI€I0 3aMaJIbHIX
MeJIiIaTOPiB Ta PENENTOPiB, BKIOYAIOYN HU3KY ITUTO-
KiHiB, medeH3nHiB, menTuaa3 Ta iHMmxX MOJEKYT y
pasi BUHUKHEHHS Ta rnomupenns akue [16, 18].

Ile 3axBopioBaHHsI Ma€ (arato HeEraTMBHHUX
HACJIZKIB: CIPUUYMHSIE AMCKOMMOPT, eMOIiNHUIA
CTPEC, CIIOTBOPIOE €CTETHYHE CIIPUHHATTS Ta iHKOJN
MPU3BOAUTD [I0 YyTBOPEHHs pyOIiB Ha mikipi. HaBiTh
He3HauHi ypaKeHHst Ha 001nd4i MOXKYTh OyTH Mpu-
YIHOIO 3aHETTOKOEHHSI Ta 30€HTEKEHHS Y TAI[IEHTIB,
MOTipIIyBaTH oro (iziosoriute Ta comiaabHe 61a-
FOMOJIyYYst, TPU3BOJAUTH JI0 PO3BUTKY JIEIIPECUBHO-
ro crany [24]. Xoya akHe MOKYTh BpaxKaTi Oy 1b-IKY
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YaCTHHY Tijla, 6araty caabHUMU 3am03amu (00I1Y-
ust, TPY/IH, TIJIEYi Ta CIIMHY ), OLIbIIiCTh A0CIIKEHb
30cepelKeHo Ha akHe Ha oOauydi [7, 29]. OxHax
BIUIMB aKHe Ha TyJybi ctae Bce OiIbIn OLiHEHNM,
ockisbku mpubsmsHo y 50—66 % Takux XBOpUX
BUHUKAIOTDH ypakeHust Tyryoa. Kpim toro, pesysib-
TaTU HEIIO/IaBHO MPOBEIHUX OCTi/IPKEHD JOBEJH,
o aKHe Ha 06JaMY4Yi Ta TY/ayOi GIIBIIOK Mipoo
BIJINBAIOTH HA SIKICTD JKUTTS, HI3K YPaKeHHS TiJIbKHU
Ha obsmayi [24].

AkHe — 11e 3aXBOPIOBAHHS 3i CKJIaJIHUM Oarato-
(haKTOPHUM MaTOTEHE30M, y SIKOMY Hailbisbie
yBaru MpUIiAAIOTh YOTUPHOM YNHHUKAM: aHOMAJTh-
Hill (DOJIKYIAPHIN KepaTWHi3alli, MiBUIIEHOMY
BUPOOJIEHHIO HIKIPHOTO cajia, KoJoHisalii Propioni-
bacterium acnes Ta TOPYIIEHHSIM IMYHHOT CHCTEMHU
[7, 14, 15].

Kepatunonutu B HopManmbHUX (hOTIKYTaX 3a3BU-
yail BUJLISAIOTBCS B MPOCBIT y BUIJIAI OKPEMUX
KJIITUH, SIKI IIOTIM BUBOJATHCS. Y TAIIEHTIB 3 aKHE
BizbyBa€eThes rimeprposidepartis KepaTHHOIUTIB i
BOHU HE BUJIJISIIOTHCS HAJIEKHUM YUHOM, 1110 TIPU-
3BOJIUTD /IO HAKONTUMYEHHS aHOMAJIBHUX JIECKBAMO-
BAHUX KOPHEOIIUTIB y cATbHOMY (QOTIKYJI Pa3oM 3
iHIITIMU JTirTigaMu tTa MoHodisaMenTamu. Lle ssutie
cpuunnsie komenoreres [7, 15]. G.FE. Webster [27]
Ha3WBAa€ MiKPOKOMEJ/IOH TEPITUM MiKPOCKOTTYHUM
BOTHUINEM, SJKe YTBOPIOETbCS BHACTIMOK OKJIO3il
ousikymna, i € monmepeaHKOM iHIINX ypaskeHb 3a
HAgBHOCTI akHe. MiKpOKOMEIOH TTOCTYITOBO 3aII0B-
HIOEThCS OLIBINOI0 KiIbKIiCTIO JIiMigiB i MoHOMDIIa-
MEHTIB i PO3BUBAETHCS Y BUIUMI He3alaIbHi KOMe-
JIOHU Ta 3anajbHi ypaskeHHs mikipu [7, 14, 15].
Komenonn masuBaioTh ByrpaMu (BiIKPUTI KOMeO-
HU), KOJTU BOHU PO3NINPEHi HA TOBEPXHi IIKipH,
MalOYu BUIJISIJ] YOPHUX, HAMOBHEHUX IIKiPHUM
CasIoM i 3/IyIeHNMH KepaTUuHOIUTAMHI yTBOPEHb. X
TaKOK MOKHA Ha3BaTh OiIMMU ByrpamMu (3aKpUTH-
ME KOMeOHAMM ), SIKi MaloTh BUTJIs] Gi710ro ropOKa
i/ moBepxHeto mkipu 6e3 BiakpuTux mop [15, 27].

BeranosiieHo, 1o angporenHi ropmonu (0cob-
JIMBO TECTOCTEPOH) CTUMYJIIOIOTH TIOCUJIEHE BUPOO-
HUIITBO Ta CEKperiio mikipHoro cania. Iliasuiiene
BUPOOJICHHST TIKIPHOTO cajla MPSIMO KOPENIoE 3
TSKKICTIO Ta TIOSBOIO BUCHITY, TOMY Ii€ BaXKJIUBUI
(akTop, AKWii c1it OpaTH 10 YBArH TIijl Yac JiKyBaH-
Hd TAIiENTIB 3 ByJIbrapHUM akHe [9, 22].

Mixkpodiopa HOpMATBHOTO CATBHOTO (hOTIKyIa
BKJIIOUAE TPU CIIBICHYIOUi rpynu Gakrepiii, a came:
KoaryJsasoHeratusHi cradinokoku (Staphylococcus
epidermidis), amaepobui mudrepoinu (Propioni-
bacterium acnes i Propionibacterium granulosum) i
ginodiabhi apiskmki (Bun Pityrosporum) |15, 17].
Ockinbru S. epidermidis € aepoOHUM OpraHi3aMoM i
MicIle ioro poCcTy € MTOBEPXHEBUM, BiH He 3/1aTHUI
nepeOyBaTH B aHaepOOHOMY CepeloBHII iHDYH/HU-

OynyMma, Jie BigOyBaeTbes 3anaibHuii npouec [15].
JlimodinbHi APIXKIKI, HASIBHI Y BOJIOCUCTO-CATBHIN
OJIMHUIII, KMOBIPHO, HE BilirpaloTh iCTOTHOI €Ti0JI0-
rigHoi posti B Oyb-sIKUX 3axBopioBansx |15, 20].

P. acnes € anaepoOHIUM TPaMITO3UTHUBHUM 30Y/1-
HUKOM, KU KOJIOHI3YETHCA B CAIbHUX (DOTIKYIaX.
3azBuuail BiH OLAbII MOMIMPEHWII Ha IiISHKAX
IIKipH, SKi ITIJTBHO 3aII0BHEH] caTbHUMU (hOTIKYyIa-
MU, OCKUIBKM Ii (DOMIKYJU BUPOOJISIOTH BEJNKI
o0’emu mIKipHOTO caja, 1Mo 3abe3neyye HaCHYeHE
JinizamMu aHaepoGHe CepeloBHUIIE, ONITUMAJIBHE J1JIsT
P. acnes [9]. OueBunHo, 1m0 y BCix goneit P. acnes
HasiBHI Ha IMOBEPXHI MIKipH, ajie HE Yy BCIX 3 HUX
BUHUKAE aKHE Yyepes3 BiIMIHHOCTI B IHIUBIAyaIbHii
iMyHHii Biamosixi Ha maroren [8, 9]. 3a manumu
JEeSIKMX aBTOPIB, P. acnes BupoOiisie (hepMeHT Jinasy,
o MeTaboJIi3ye TPUTIIePUAN IKiPHOTO caja B
TJTIEPHH 1 KUPHI KUCJIOTH, SKi CBOEIO Y€PToi0 MO-
JKYTh CHPUYMUHATH YTBOPEHHS KOMEOHIB i BH-
HUKHEHHS 3anajueHus [8, 9].

CrpoBOKyBaTH yTBOPEHHS aKHe ab0 TOCHUJIUTH
IXHIO TSKKICTD MOKYTH KITbKU (haKTOPIB i, 30KpeMa,
reHeTUYHi 0COBIMBOCTI, MOJIOANH BiK, CTpeC, KypiH-
Hsl, 3aCTOCYBAaHHSI KOMEJIOT€HHUX JIKAPChKUX Ipe-
MapariB, TAKUX SK aH/[POTEHU, TAJIOTCHU Ta KOPTH-
KOCTEPOI/IH, a TAKOK KOCMETHYHUX 3ac00iB. Pe3yib-
TaTH HEIIO/IABHO MTPOBEIEHNX JIOCTI/KEHb CBiT4aTh
PO Te, M0 TEHeTUYHWH BIJIUB Y TTOETHAHHI 3 KO-
MeZIOTeHHUMHU TOpMOHaMu (0COOJIMBO aHPOTreHa-
MHU) MPHU3BOAUTH 10 BUPOOJEHHS aHOMAJbHOTO
06’eMy TIKIPHOTO caJia, 10 CIIPUYNHSIE BUHUKHEHHST
akse [7, 16, 17].

3a pe3yJisTaTaMu JOCTiZKEHHS BCTAHOBJIEHO, 110
piBeHb INKIPHOTO cajla KOHTPOJIOIOTh T€HETHJHi
haxropu. Tum mkipu soaHN (HATTPUKIIA, JKUPHA,
HelTpaabHa ab0 cyxa ImiKipa) MosKHa KracupikyBa-
TH BiZIMOBIHO M0 PiBHA MIKipHOTO cana. OcKiabKu
Propionibacterium acnes COpUYIHIOIOTH CEPEIOBHIIE
3 BUCOKUM PiBHEM IIIKIPHOTO cajia, ;)KUPHUH Ta 3Mi-
MIAHUN TUIT TIKIPU, IO XapaKTePU3YEThCS BUIINM
piBHEM IIKIPHOTO cajia, MiJBUIILYE PU3UK IOSBU
akte [8, 12]. Bysn BpaxoBani # iHII TeHeTHYHI
dakropu. B ognomy gociimkeni 0yJi0 BUsHa4eHo,
IO aKHe YacTillle BUHUKAIOTH y JIIOZEH BUCOKOTO
3pocTy i 3i cBiTIMM BiaTinKoM IKipu [16, 29].
VY KIJIBKOX TOCTIZKEHHSIX TaKOK BUBYAIN (DaKTOPH,
MOB’s13aHi 3 rTopMOHAMU. BUKOpUCTaHHS KOHTpAIEeTI-
THUBIB i peryJsIpHICT MEHCTPYaIliil He OYJI1 CYyTTEBO
MOB’s13aHi 3 TIONTUPEHICTIO aKHe, TO/i SIK CTaH BariT-
HOCTI Ta MOYATOK TIEPIOAY CTATEBOTO MT0O3PiBaHHSI
BIJIMBAJIM Ha MoOTO monupeHicTb. [IpumiTHO, 1110 Y
THUX JKIHOK, sIKi HIKOJIN He OYJIN BariTHUMH, & TAKOXK
B 0Ci0 TOCTITyOEpPTATHOTO BiKY BHIIE PU3UK PO3BUT-
Ky akHe [22].

[T1poKo 06roBOPIOETHCS MUTAHHS IIOI0 BAJKJIH-
BOI poJjii XapuyoBUX (PaKTOpPiB HAa MOABY aKHe.
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3oKpeMa HalbIIbIITY yBary IPUBEPTAE CIIOKUBAHHS
MOJIOYHUX MPOAYKTIB 1 IMOKOJIAY, MOKINUBO, Yepe3
rinoTe3y IMpo Te, 1O 3aXiJiHi €T, Jie B pallioHi
GiJbllle TaKWX TMPOAYKTIB, 4YacTilie MoB’si3aHi i3
BUHWKHEHHAM akHe. Bysio 3anmpornonoBano Kigbka
rinores, oo MOSCHUTH MOKJIUBUNA BILUIUB CIIOKU-
BaHHS MOJIOUHUX TIPOYKTIB i TMOKOJIAy HA MOSIBY
akte [12]. Ozxna 3 HUX TPUITYCKa€, 1O IIYKPU B
MOJIOUHHMX TPOJYKTaX 1 IMOKOJa/li 3yMOBJIOOTH
CEKPeIIifo 1HCYMiHY, aKTUBYIOUN CUTHAJbHI TIJITXHU,
SIKi 3PEIITOIO MTPU3BOAATD [0 30iIbIIeHHS TIPOTihe-
pailii KepaTUHOIUTIB, IO MOKE CIIPUYUHUTHU YTBO-
peHHs 3anaabHuX exeMenTiB. [lum MoskHa mosgcHu-
TH, YOMY B JI€IKUX JOCJHIPKEHHSIX PO3TJIsain
KOMOIHOBaHUI BIUIMB IIYKEPOK i IHIOKOJAAy Ha
MOSIBY TAKUX €JIEeMEHTiB. AJTbTepHATUBHE TTOSICHEH-
HSI [IPUIYCKAE, 10 CIOKUBAHHS MIOKOJIALY 301/1b-
IIY€ CEKPeINiio KMTHHAMU 3aMaJbHUX IIUTOKIHIB 1
MOJKe BILJTUBATH Ha BUHUKHEHHS akHe [4, 12].

ErioJsioria Ta marorenes akHe € CKJIAIHUMU Ta
GaraTorpaHHUMMU, TOMY JIKYBaHHS 1[bOTO 3aXBOPIO-
BaHHsI TOTPeOYE KOMILIEKCHOCTI Ta iHNBI Iy abHO-
IO MiIXO.Y.

OcHoBHA MeTa JIIKYBaHHS MAIli€HTIB 3 aKHe
[IOJISITA€ B KOHTPOJI Ta JIIKyBaHHI BjKe HasIBHUX
ypaskeHb, 3a MOKJIUBOCTI 3a11o0iraHHst pyOIliB, 3MeH-
IIEHHS TPUBAJIOCTI 3aXBOPIOBAHHA Ta MiHiMi3allil
MOTIUPEHHS 3aXBOPIOBAHHS HA 1HIII TIJITHKY TITKIPH.
[TamienTa ciig mpoitndopMyBaTH TIPO 11171, OB’ s13aHi
i3 3amobiraHHsAM BUHUKHEHHIO HOBUX YpaKeHb,
BOZIHOYAC JO3BOJISIOYN 3arOlOBaTH BiKE HasIBHI.
Takoxk ix ciif momepeauTH, IO MOXKE TPOUTH
3—6 TuK, mepIi Hizk MOKHA Oy/1e BiA3HAYUTH TIOJIiII-
merHsa crany [13, 20, 26].

Bubupaioun cxemy JiKyBaHHS aKHe, HEOOXiTHO
BPaxOBYBaTH iHAUBIyabHi 0COOJUBOCTI MAlli€HTa.
[lesxkumu 3 1TUX (HaKTOPIB € MOTOYHUN METUIHUI
CTaH, CTaH 3aXBOPIOBAHHS, TSKKICTb YPaykeHb, €HJI0-
KPUHHUI aHamie3 i OaxkaHuil croci6 JiKyBaHHS
naiienta (mepopaibie ab6o micuese) [7]. Axme
MO’KHA JIKYBaTH MiCIleBO ab0 cUcTeMHO (3a J0TI0-
MOTOIO TIepopasibHIX TpenapaTis). OaHak KOMOIHO-
BaHe JIKyBaHH, IKe CIPsMOBaHe Ha OiJIbII HixK OiH
3 MEXaHi3MiB TaTOTeHe3y aKHe, 3a3BUYall € yCIIiIIHi-
M. KonTpoJtioBaT peakiriio marienTa na JikyBam-
H$1 1 KOPUTYBaTH PEKUM HOTO IPOBEAEHHS TOTPIOHO
B Mipy MOJTiTIIenHs Kainignoro crany [17, 19].

[ng smikyBaHHS aKHE YacTO BUKOPHUCTOBYIOTH
aHTHOioTHKOTEpariio, a caMe MaKkpoJian (epurpo-
MIITH, KJIiHIaMIIIUH, a3UTPOMIIIUH 1 POKCUTPOMI-
IIUH ), pTopXiHosonu (JeBohIOKCAIIIH ), TETPAIIIK-
JIHW (IOKCUITUKJIIH, MIHOIIMKJIH, JIMEIUKIiH) i
Ko-TpuMOKcasoJ |5, 10].

IIi mpoTuMikpoOHi 3acOOM TPUTHIYYIOTH PICT
P. acnesi cunTes MeiaTopiB 3amaJieHHS, 1110 BUB1JIb-
HA10ThCA 3 P. acnes. EGekTUBHICTD JIiKyBaHHs aHTH-

GIOTHKAMU IPYHTYETHCS Ha 3/[aTHOCTI areHTa J[0Csi-
raTu JIMiZHOTO CepPeloBUINA BOJOCUCTO-CATBHUX
dousikymiB y mepmi, me KOJIOHI3yIOThcsT P. acnes.
Benukoro momyigpHicTIO KOPUCTYIOTHCS TeTPAITUK-
JIiHW, OCKIJIbKY BOHU € e(PEKTUBHUMH i TOCTYITHIMHI
3a1rinom0. [lepeBary n01i/IbHO BiIaBaTH JOKCUITIK-
JIIHY Ta MIHOIMKJTIHY, OCKIJTbKY BOHU CIIPUYUHSIOTD
MeHIIe Mojipa3HeHb TPABHOTO TPAKTy Ta € Oijbli
PO3YMHHUMH B JIiMifaX, TOMy e(heKTUBHIIle MPO-
HUKAIOTh y BoJocucTo-caibhuii domikyn [5]. Ci-
MeHCTBO TeTPAIMKJIIIHIB BUSIBJISIE SIK TPOTU3AIIAJIbHI,
tak i antubGakTepiaspHi BaactuBocTi. KpiMm Toro,
TMOBITOMJISLIIOCS TIPO HIKYY PE3UCTEHTHICTH P. acnes
10 TEeTPALMK/IIHIB, Hix 10 MakpoJigis. [1o6 suusu-
TH PE3UCTEHTHICTh i MABUIUTH e(heKTUBHICTh
Tepartii, TepopasibHi aHTUOIOTUKM CJILJT TOEAHYBATH
3 IHIIUMHU METOIaMU Ta BUAaMu JiikyBaHHs [, 10].

Bukopucranis npupoanux 3acobiB, 30Kpema
(iToreparii, moyasocs 11e KiTbKa THCIIOITH TOMY.
[IpoTe came 3a ocTaHHE MECATUIITTS, 3 OTJALY HA
3pOCTAaHHSA CTIHKOCTI 10 iCHYI0YNX aHTUMIKPOOHIX
areHTiB, MoOiuHi edeKTH Ta iHO/I BUCOKY BapTiCTh
JIIKYBaHH4, IHTEpeC /10 JIKaPChKUX TPaB IMMOCTYIIOBO
3pocrae [ 1, 2, 23]. BisbiricTs 3ac06iB Ha pOCTMHHIiT
OCHOBI 114 JIIKYBaHHS MMAI[IEHTIB 3 aKHE BKJIIOYAIOTh
POCJMHHI aKTUBHI PEYOBUHU/EKCTPAKTH, SKi €
MOTEHIIIHHO aKTUBHUMHU I10M0 Propionibacterium
acnes |1]. Tpukmaan Takoro 3acoby — POCTUHHIIA
cupon «@aitHeps. Bin MicTUTh y cBOEMY CKJaji
8 aKTUBHUX POCJIMHHUX KOMIIOHEHTIB: Gapbapucy
OCTUCTOTO, MAPEHU CEPIIENCTOI, a3/ IUPAXTH 1H/I1H-
ChbKOI, cepanTycy iHiiicbKoro, panapdeprii ciccy,
TepMiHaJIii XeOyJiu, eHTeIn a3iaTChKOi, THHOCIIOPU
cepriesrctoi. I11i akTHBHI KOMITOHEHTH MalOTh aHTH-
GakrepianbHy Ail0, 3HIKYIOTh aKTUBHICTH IIPO3a-
HagbHUX (PePMEHTIB, cTabiTi3yI0Th (DYHKIIIO calb-
HUX 3aJ103, BUSABJISIIOTH [TPOTUTPUOKOBY, IIUTOIIPO-
TEKTOPHY Ta AaHTHMOKCUAAHTHY aKTUBHICTb [25].
biosioriuHo akTUBHI pEYOBUHHU, SIKI MICTATHCS B IIUX
pPOCJINHAX, CIIPUSIOTH 3MIITTHCHHIO CUCTEMU IMYHIiTe-
Ty, yCYHEHHIO HaOPSIKY, TPUCKOPEHHIO 3aTOEHHS PaH,
CIPUSIIOTh YTBOPEHHIO KOJIATEHY, a TAKOK MalOTh
MOTY;KHY aHTUTiICTAMiHHY, TEaTONPOTEKTOPHY Ta
antucentuuny o [21, 25]. Tox 3aci6 3 Takum
CKJIAJIOM JTi€ OIpa3y Ha KiJbKa JIAHOK MaTOTeHEe3y
aKHe: IPUTHIYYE picT P. acnes, 3HUKYE PiBEHB MIKip-
HOTO KUPY, Mi/IBUIILYE IMYHITET Ta CIIPUSIE pereHepa-
ITii MKIpHU TiC/Is BUCUTIAHb. 3aCTOCYBaHHS (hiTo3a-
cobiB Jla€ BUpaKeHUH MO3UTUBHUN ePeKT y CKIaIi
KOMIIJIEKCHOTO JTiKyBanus [ 1, 2, 23].

st micrieBoro JikyBaHHS NIMPOKOIO TOTYJISIP-
HICTIO KOPUCTYIOTBCS TOTIYHI PeTHHOIN (aanaeH,
130TPETUHOIH, Ta3apOTEH, TPETUHOIH ), sIKI KOHTPO-
JIOIOTh YTBOPEHHSI MiKPOKOMEIOHIB, 3MEHIIYIOTh
BUPOGJICHHS TIKIPHOTO cajla Ta HOPMaJi3yloTh
JleckBaMaitifo emitedito [6, 11].
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MManienTn, Brmodeni B gocaimkenns (168 oci6)

Ipyna 1 (62 natienrtn)
«Maiinep» + TomiuHi peTUHOIN

Tpyna 2 (49 narienTis)

Anrubiorukoreparis + «Daitnep» +
+ TOTIYHI PeTUHOITN

I'pyma 3 (57 mariienTi)
Tomivni peTrHOITN

PrcyHok. AOCAiAHI TepaneBTryHi rpynu

Tabanug 1. TN OBAABHA OLIHKO AOCAIAHMKA TSXKKOCTiI OKHe

Ban  Xapakrepucruka mKipu
0 Yucra MoskTHBa 3aJIUIITKOBA TieprirMeHTartis ta/abo epureMa
1 Maiixke uncra HasiBHicTb KiJIbKOX PO3PI3HEHUX KOMEIOHIB 1 KiJIbKOX MaJIEHbKUX TAITYJI
. . HasgBHicTp KITBKOX KOMEIOHIB, KiJIBKOX TTAITYJI Ta ITyCTYJI.
2 Jlerkuii cTyIiHb aKHE AOHIB, Y YCTy. .
EjleMeHTaMU BUCHITY YPaKEHO MEHIIIE TI0JIOBUHU OOCTEKYBAHOI IISTHKY
. . . Barato KoMe1oHiB, naiyJi i mycryJi, Moske OyTH KiJIbKa HEBEJIUKUX BY3JIB.
3 ITomipnwuii cTyminb akHe A o ALy 1 ILYCLY L, N 11X BY:
EsleMeHTamMu BUCHITY yPaskeHO OLIblIIe TTOJOBUHN 0OCTEKYBAHOT JIJISTHKY
" . VYea mikipa 06CTeKyBaHOI AIISHKE BKPUTA KOMEIOHAMU, YUCJACHHUMHE T1aITyIaM1
4 Tsoxkuii cTyminb akHe P Y A P A ’ Y

Ta mycryaamu. MoxkyTb crioctepiratuch BysJn Ta KicTi

Meta poboTi — BU3HAYUTH e(DEKTUBHICTD 3aCO-
6iB POCIMHHOTO TIOXO/KEHHSI B JIIKYBaHHI XBOPUX
3 ByJIbIapHUM aKHe.

Marepiaiu Ta MeTOIU

Yevoro obctesxeno 396 marienTis BikoM Bix 13 10
45 pokiB 3 pisnumu popmamu akie 3 21 061acHOTO
Ta perioHaabHUX 1eHTpiB Ykpainu. Cepes obcTeske-
HUX [ y4acTi B gocipkenti 6ysio Bigibpano 168
13 Ay JI0-TyCTYJILO3HOIO (DOPMOIO aKHE BiJl JIETKO-
TO JI0 CEPETHBOTO CTYTIEHS TIKKOCTI.

Kpurepii BKITIOUEHHS B TOCTIKEHHS: HASTBHICTH
BYJIbTAPHOTO aKHE Ta 3rojla MAIlieHTa Ha y4acTb y
nocaimkeHHi. Kputepii BUIydeHHS: BKpail TSKKI
(hopmu akne, 3acTOCYBaHHS TOPMOHATBHUX TTPETIa-
paTiB, 30KpeMa IepopabHUX KOHTPAIENTUBIB,
CUCTEMHUX PETUHOI/IB, HAIBHICTb TSAKKUX 3aXBO-
pioBanb i moTpeda B IPOBEAEHHI CUCTEMHO]I Tepailii,
He3roJla TMalliEHTa Ha y4acTb B JOCJI/IKEHHI, Bijl-
CYTHICTb KOMILTTA€HCY TIO/I0 TPOBEICHHS TePartii Ta
il TpUBAJIOCTI.

HocaipkeHHst MpOBOIUIIH BiIMTOBIAHO /10 TIPUH-
1UMiB [ebCiHChKOT IeKkapaltii Ta 3riIHO 3 PEKOMEH-
namisimu Mixkaapoanoi pagau 3 rapmomisaitii Ha-
sesknoi kiniynoi mpaktuky (International Council
for Harmonization Good Clinical Practice).

Yeix xBopux OyJ0 posiizeno B Tpu rpymm: 62
(36,9 %) namientam 1-i rpynu npusHavagu CUPOIL
«Matinep» mo 10 mur gBivi Ha 100y Ta MicieBe JiKy-
BaHHsI TOMYHUME peTunoixamu; 49 (29,1 %) obcre-
SKEHUM 2-1 IPYIIU IPOBOAMIN aHTUOIOTUKOTEPAIIiIo
[pernapaToM JOKCUIUMKIIIH B 1031 50 Mr/n00y, npu-

sHavasm cupon «Maitrep» mo 10 Mt aBivi Ha 100y
ta tomiuni perunoian; 57 (33,0%) oci6 3-i rpymu
BUKOPUCTOBYBAJIU JIUIIIE MIiCIIEBY TepaIliio TOMYHU-
MU peTuHoifamMu (pucyHok). JIikyBaHHs Npu3Ha-
yasm Ha 1 mic.

[lyg OIMiHKY TSKKOCTI aKHe BUKOPUCTOBYBAJIHN
[oGanbHy OIIHKY MOCHIJHUKA TSKKOCTI aKHe
(Investigator Global Assessment, IGA) 3a takumu
Gamamu (Tabu. 1) [3]:

TsoxxicTs akHe 10 Ta 9yepe3 1 Mic micas TiKyBaH-
HA OIIHIOBAaB JIEPMaTOBEHEPOJIOT.

Yei matieHTH OIiHIOBAIN Pe3yIBTaT CBOTO JIKY-
BaHHs 3a Cy0'€KTUBHOIO TIKAJIOI0 CaMOOIiHKY Bif 1
1o 10, me 1 — MOBHA BIZICYTHICTH PE3YJIBTATIB JIKY-
BanHd, 10 — cTaH MOBHOTO «OYKaHHA»> BiJl aKHE.

KonTposb pe3yabraTiB iKyBaHHS TAKOXK 3/1iHC-
HIOBAJIM 3 JOMOMOTOIO CIIEIiabHO PO3POOJIEHOT
aHKeTH, sKa BKJIOYaja Taki MYyHKTH: KUJIBbKICTDb
BUCHIIaHb, IHTEHCUBHICTD 3a1ajieHHs (T0OYEPBOHIH-
Hs1, HAOPSIK, OOJTIOYICTD ), KIJIbKICTh HOBUX BUCHIIAHb,
3araJbHUI cTaH MKipKU (GKUPHICTb/3BOJIOKEHICTH/
tekcrypa). [lani peecrpyBajiu y BUIJIsiAi GasiB 3a
nrkastoro Big 0 mo 10 1o ta yepes 1 mic micst mouar-
KY JIKyBaHHS.

PeecrpyBasu yci Hebaxkani peakitii Ta mobiumi
edeKTH JTiKyBaHHS.

Craructuuny o6poOKy JaHMX IMPOBOAWIN 3a
JoTIoMoroto  Tporpamuoro 3abesnedennss STATIS-
TICA 13 Ta MedStat. [l Bapianiiiaux psiais 6yio
Bukopuctano kputepiit W Illamipo—Yinka nmas
IepeBipKU PO3IO/ILTY HA HOPMAJIbHICTD. /1151 TOPiB-
HSIHHS ABOX HE3aJIEKHUX BUOIPOK, B SIKUX PO3IOLLI
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TabAnLs 2. KOHTPOAb pe3yAbTATIB AiKYBOHHSI XBOPUX HO OKHE

bauxn 3a mkamnowo 0—10

1-ma rpyna

2-ra rpyna 3-141 rpyna

Xapakrepucruka

Ho nouarky Yepes 1 mic

Jlo mouatky o mouatky

Yepes 1 mic Yepes 1 mic

JIKyBaHHS JKyBaHHS JIKyBaHHS
KisbkicTs BUucHIlanb 6,8+ 1,1 46+ 1,1*% 6,712 4.4 +1,2% 6,6 1,2 6,0 £1,2*%
[HTEeHCUBHICTD 3amTaIeHHS 6,4+ 1,1 44+ 1,1% 6,4+ 1,2 39+13* 6,3+1,2 62+14
KisbKicTh HOBUX BUCHUIIAHb 45+14 3,9 +1,3*% 44+14 3,8+ 1,6% 46+ 1,4 44+1,5
3arasbHuii CTaH MKipn 38+12 36*12* 39+£12 3,7+ 1,1* 37+13 37+12

Mpwumitka. *p < 0,01 — 30 NOPIBHSHHS PE3YALTATIB AOQ TA MICAS AIKYBAHHSI.

He BiJIPI3HABCS BiJl HOPMaJIbHOTO, BUKOPUCTAHO
kputepiti CThiozienTa. JAKIO PO3MOIIT BiIPi3HIBCS
Bi/l HOPMAJILHOTO, JIJIsT TIOPIBHSTHHST IBOX OB’ SI3aHNUX
BUGIpOK mocryropyBasich T-Kpurtepiem BimkokcoHa.
Jlu1s1 MOPiBHSHHS 1IeHTPaIbHUX TEHIEHIIIH 15T IBOX
He3aJIeKHUX BUOIPOK TIPH POSIIO/LII, 10 BifPi3HAB-
Cd Bi HOPMAJIBHOTO, 3aCTOCOBAHO W -KpUTepiit
Binkokcona. MHOXUHHI TTOPIBHAHHS TTPOBEIEHO 32
JIOTIOMOTOI0 OfIHO(aKTOpHOTO aHamizy Kpyckama—
Yonmica ta kputepiio lanna i metony Illedde.

Pe3sysbraTi Ta 0OTOBOpPEHHS

Cepen maitienTiB 1-1 Tpymy, KOTPUM JIJI JTIKyBaHHSI
no1aTKoBO Oysio mpusHadeHo cupon «MDaiinep» Ta
MiCIIeBe 3aCTOCYBAHHS TOIIYHUX PETUHOIIB, TJIO-
GaspHa orfifka Tskkocti akie (IGA) 1o ikyBaHHS
cranouia 2,6 = 0,8, wepes 1 mic — 0,9 = 0,6
(p <0,01). ¥ marientiB 2-1 rpynu, skum OyJI0 TIpH-
3HaYeHo anTubioTukoTepaiio, cupor «MDaitnep» ta
tomiuni perunoinu, IGA n0 JikyBaHHS cTaHOBHJIA
2,6 £0,9, vepe3 1 mic — 0,7 = 0,5 (p < 0,01). Y ma-
IIiENTIB 3-1 IPyTH, SIKi BUKOPUCTOBYBAJIH JIUIIIE MiC-
IIeBY Tepariio TOmYHnMET petuHoigamu, [GA ctano-
Buia 2,5 + 0,8 ta 2,4 + 0,8 Bignosiguo (p = 0,063).

[TopiBHIOIOUM pe3yIbTaTH TIKyBAaHHSI MiXK TPyTIa-
MU, CTATUCTUYHO 3HAYYIIIO1 Pi3HUII Mixk 1-10 Ta 2-10
TepareBTHYHOIO TpyiaMu He BusBiaeHo (p = 0,149),
MPOTE BCTAHOBJIEHO CTATUCTUYHO 3HAYYTIY PI3HUIIIO
B IGA wmix 1-10 1 3-10 Ta Mixk 2-10 1 3-10 Tpynamu
(p < 0,01 a1t 060X TOPIBHSAHD).

Otike, 0IATKOBE BUKOPUCTAHHSI POCJUHHOTO
cuporny «DaitHep» y MOEAHAHHI 3 MiCIIEBOIO Tepa-
Ii€10 Ta Pa3oM 3 aHTUOIOTUKOTEPAIIIEIO A€ CTATUC-
TUYHO 3HAUYIIWH TO3UTUBHUHN KJIIHIYHUH eheKT,
3MEHIITYI0YHN TSLKKICTD mepediry akie.

3a IIKaI0I0 CAaMOOIIHKN pPe3yJbTaT JIKyBaHHS
namientn 1-1 rpymm orinmaun y (7,1 + 1,5) 6aina,
2-i—y (7,4 £1,6) 6ana (p1—»>0,05),3-i —y (5,7 =
+1,2) (p1-3<0,01; p23<0,01).

PesyabraTl JiKyBaHHS 3TiZHO 3 PO3POOIEHOIO
AHKETOIO IIPEACTABICHO B Ta0JL. 2.

Oniniooun pe3yabraTé JIKyBaHHS, BUSABJIEHO
CTATUCTUYHO 3HAUYIIIE 3MEHIIEHHS yCiX TTOKa3HU-
KiB: KIJIbKOCTI BUCUIIaHb, IHTEHCUBHOCTI 3alIaJIeHHSI,
KiJIbKOCTI HOBUX BUCHUIIAHb Ta IOJIIIIIEHHS CTaHYy
IIKIpH B rPyIIax Mali€HTiB, SKUM GyJI0 IPU3HAYECHO
cupon «Daiinep» y KoMOiHALT 3 TOMYHUME PETH-
HoigaMu Ta B KoMmOinamii 3 antubioTuKoTEpaIi€eo i
rtoniyauMu perunoizamu (p < 0,01). Ilpu mpomy
KiJIbKiCTh BUCUIIAHBb 3MeHIIWJIach Ha 32,4 % y
1-it rpymi Ta na 34,3 % — y 2-ii, iHTEHCUBHICTb
sarnasnenns — na 31,3 ta 39,1 % Binnosigno, Kiab-
KicTh HOBUX BUcHnanb — Ha 13,3 ta 13,6 % Bizro-
BitHO. CTATUCTUIHO 3HAUYIIOI PI3HUIII Mi3K Pe3YJib-
TaTaM¥ JIiKyBaHHS TamiedTiB 1-i ta 2-i pyn me
susiBsieHo (p > 0,05). ¥ rpymi mnamientis, KoTpi
BUKOPUCTOBYBAJIM JIUIIIE TOMIYHI PETUHOI/IN, TAKOK
Bi/I3HAYEHO CTATUCTUYHO 3HAUYI[E 3MEHIIEHHS
KiJTbKOCTI 3amajieHHs1, mpoTe MOopiBHAHO 3 1-10 Ta
2-10 TpymaMud OTPUMAHO CTATUCTUYHO 3HAUYIIII
a4l mokasHuku (p < 0,05).

CepitosHnx HebakaHUX peakiliii Ta MoOIYHUX
edexTiB JikyBaHHs He 3apeecTpoBaHo. Jluie 6
(12,2 %) nartienTiB 2-i TPyIIH, SIKUM y CKJIajli KOMII-
JIEKCHOTO JTIKyBaHHsT 6yJIO TIPU3HAYEHO aHTHOI0THKO-
Tepartiio, Bi/[I3HAYNIN HE3HAYHI AUCIIENITUYHI SIBUIITA,
SIKI MUHAJIN CAMOCTIIHO €3 10IaTKOBOTO JIIKYBAHHSI.

[Ticis mpoBeneHHS KOHTPOIO Yepe3 1 Mic mics
JikyBarHs 43 mamienTam 1-i rpymum ta 36 — 2-i 6y70
PEKOMEHIOBAHO ITPOJOBKUTHU JIIKYBAHHS CUPOTIOM
«Maiinep» o 10 Mt aBidi Ha 100y Ha TJIi BAKOPHUC-
TaHHSA TOMYHUX PETUHOIIB TPUBAIICTIO 3 MiC.
Yepes 3 mic 6yI10 MPOBEIEHO T0ATKOBE OIIUTYBAH-
Hs marienTin: 55 (69,6 %) 3 HUX Big3HAYNIN BUpa-
JKeHUi mo3uTuBHul edekT JgikyBanus, 7 (8,9 %)
MAIIEHTIB OIIHUIN PE3YJbTAT SIK «OIYKaHHI», 17
(21,5 %) — He BiAMiTHIM BUPAYKEHOTO MTOJITITIEHHS.

OrtpuMaHi aHi MiATBEPKYIOTh BUCOKY KIIHIUHY
edekTuBHICTH cupony «DaiiHeps y JTiKyBaHH] Talli-
€HTIB 3 aKHe y CKJa/li KOMIJIEKCHOTO JIIKYBaHHS.
[TosuTuBHMit KAinivHUiT ePeKT 3aCTOCYBAHHS CHPO-
ny «Daitnep» y XBOPUX /sl JIIKyBaHHST aKHE MOKHA
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MOSCHUTH THM, 1110 aKTUBHI (DiTOKOMITOHEHT YMHATD
IMAPOKUI CITEKTP /Iii, 30KpeMa Ha TMaTOTeHEeTHYHi
JIAaHKU YTBOPEHH akHe. /[J1s1 eKCTPaKTiB JIIKapChKUX
POCJIIH, IO MICTSITBCS B CUPOITL, a came: (hIaBOHOIH,
ankasoian, edipui ouii, heros, heHoTbHi CIIOTYKI
TOIIIO, TOBeIEHO e(heKTUBHICTD Y JTIKYBAaHHI MAIli€H-
TiB 3 akHe [28]. AzagmpaxTa iHfifichka Ma€e BUpaske-
HY TIPOTUMIKPOOHY aKTHUBHICTD 3aBASKH KJIFOYOBOMY
KOMIIOHEHTY — a3a/IMPaxTUHY, a TaKOXX UYWHUTDH
AHTUOKCUIAHTHU, TPOTU3AMATBHUN Ta IMyHOMOJTY -
JmoBanmbHUN edekT. Mapena cepriesricta BUSBIISE
aHTHOAKTEpiaIbHy aKTUBHICTH TPOTH TPAMITO3UTHB-
HUX Ta TPAMHETATUBHUX OAKTepiil, a TaKOK 3HeHO-
JIOBAJIbHY, IIUTONPOTEKTOPHY Ta MPOTU3ANAIbHY
mito. Cepanryc ingificbkuii Ta 6apbapuc oCTUCTHI
MalOTh PaHO3arolBaJIbHY, MPOTUMIKPOOHY, TIPOTH-
3arajbHy, aHTUTICTAMiHHY aKTHUBHICTb, ajie, IO
BKJIMBO, YMHSATH AHTUJIIIOIEHHY aKTUBHICTh Ha
caypHi 3am03u. IHMIi (iTokoOMIIONEHTH CcHUpOITy —
TepMiHastist XeOyJia, THHOCIIOpA CEPIENCTa, Jallb-
Geprist cucy Ta IeHTeNa a3iaTchKa — MalOTh TAKOXK
BUPaKEHY aHTUMIKPOOHY, aHTHCEIITHYHY, TIPOTH3a-
MaJIbHY Ta PAaHO3aroloBaJIbHY ito [21, 25, 28].

BucHoBku
[logaTkoBe 3acToCyBaHHSI POCJMHHOIO CHUPOILY
«@aiinep» y CKJali KOMILIEKCHOTO JIKYBaHHS
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XBOPUX HA aKHE Ma€ BUCOKY KJIHIYHY e(eKTUB-
HICTb.

Pesynbratu JiKyBaHHS i3 10/JaTKOBUM 3aCTO-
cyBanusim cupony «Daiinep» Ta 3acobiB 30BHiII-
HBOI Tepallil CTAaTUCTUYHO He BIIPI3HAIOTHCA Bij
TaKUX y TPYIi MAIi€HTIB, IKUM IOJATKOBO TIPU-
3Havanu antubioTukorepariio (p > 0,05), Ta 3Hau-
HO TIePEBUIIYIOTHh PE3yJIbTATHU JIKYBaHHS MAlli€cH-
TiB, AKUM TIpU3HAYAJIU JIUIE MIiCIleBY Tepariio
(p <0,05).

JlonaBanus cuporry «Daiineps 10 KOMILIEKCHO-
O JIIKyBaHHS XBOPUX HA aKHE TTPOTATOM 1 Mic 1aio
3MOTY 3MEHINNUTHU KiJTbKiCTh BUCUTIAHD Y CPETHHOMY
na 33,3 %, intencuBHicTh 3ananennsa — Ha 35,2 %,
KIJIBKICTh HOBUX BUcHIIaHb — Ha 13,4%, a 3aBmasaku
HI0T0 3aCTOCYBAHHIO IIPOTATOM 3 MiC BAQJIOCH JAOCST-
TH OfysKaHHs y 8,9 % mnarieHTis.

IIpakTuuni pexomeHnaainii. PexomenjoBano
3acTocyBanHsi pocaunnoro cuporny <«@Daiineps y
CKJIaZli KOMTIJIEKCHOI Tepalii XBOpUX i3 MaIyJio-
MyCTyJAb03HOI0 (OPMOIO aKHE Bij JIETKOTO 0
CepeHbOrO CTyImeHs TsokKocTi. Ilum mamienTam
JIOLIJIbHO IIPU3HAYaTH Tepariiio cuporiom «DaitHeps
Ta 30BHIITHE JTIKYBAaHHS TOMYHUMH PETUHOITaMU
6e3 3acTocyBaHHs aHTHOIOTHKOTEpaIIii, 110 HiBe-
mo€e OiabImicTh HeraTMBHUX HOOIYHUX e(eKTiB
JIIKyBaHHS.
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Zh.V. Korolova
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The use of plant-derived agents for tfreatment of acne

Acne is a common chronic inflammatory skin disease with a variety of morphological manifestations including papules,
pustules, comedones, nodules, and cysts. The etiology and pathogenesis of acne are complex and multifaceted, therefore
the treatment of this disease requires a comprehensive and individual approach.

Objective — to identify the effectiveness of plantderived remedies in the treatment of patients with acne vulgaris.

Materials and methods. The study included 168 patients with mild to moderate papulopustular acne. All patients were
randomized into three groups, depending on the prescribed treatment: Group 1 (62 patients) was prescribed Finer syrup
and topical treatment with retinoids; Group 2 (49 patients) was prescribed antibiotic therapy, Finer syrup and topical
retinoids; Group 3 (57 patients) used only topical retinoids. Results were assessed one month after treatment using the
Investigator’s Global Assessment of Acne Severity (IGA), a subjective patient selfreport scale, and a specially designed
questionnaire. A partial survey was also conducted in subgroups of patients whose treatment was extended for 3 months.

Results and discussion. A statistically significant reduction in IGA was found in the groups of patients one month after
the appointment of treatment with Finer syrup and topical retinoids, as well as in patients who received antibiotic therapy,
Finer syrup, and topical retinoids (p < 0.01). During the observation period, there was a statistically significant decrease
in all indicators: the number of rashes, the intensity of inflammation, the number of new rashes, and improvement in skin
condition in groups of patients who were prescribed Finer syrup as part of complex treatment.

Conclusions. The use of Finer herbal syrup in the complex treatment of acne patients has high clinical effectiveness.

The results of treatment with Finer syrup and external therapy are statistically no different from the group of patients who
used additional antibiotic therapy (p > 0.05), and significantly exceed the results of treatment of patients who were
prescribed only local therapy (p < 0.05).

Keywords: acne, antibiotic therapy, topical therapy, plantderived agents.
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Y11 BOPTO KOMOIHYBATV MPOAYKTU PI3HMX
BPEHAIB AAST CUCTEMHOIO ACTASIAY 3Q LLKIPOKO?
(Oraaa AiTepaTypn)

Ha cyyacHOMY PHHKY KOCMETHYHIX 32C001B iCHY€ 3HaUHA KiJIbKICTh KOMITaHil, KOKHA 3 SIKUX TIPOIIOHYE 3aCOOH ST IOTIISITY
3a HIKIPOIO, BOJIOCCSM 1 TiJIOM. AJie TUTAHHSI TIPO T€, YU BAPTO KOMOIHYBATH HPOAYKTU PI3HUX GPEH/IIB, YU BUKOPUCTOBYBATH
3aco0u OJIHI€T TOProOBOI MapKHU, 3aJIUIIAETHCS AKTYAJIBHIIM.

Merta poGoTH — y3araJbHUTH Ta TIOPIBHATU BIIOMOCTI TIPO BUKOPUCTAHHSI 3acO0IB /IS IOTJISILY 32 MIKIPOIO OJIHOTO BUPOG-
HUKA Ta OJJHOYACHO KiJTbKOX.

Marepiamum ta Mmetozu. [Tomyk pesieBaHTHUX JiKepest iH(opMaILii o/10 CHCTEMHOTO BUKOPUCTAHHS TIPO/LYKTIB /LU JIOTJISLY 32
IIKIPOTO TIPOBE/IEHO B iHTEPHET-PECypcax 3a A0IIOMOTOI0 CHCTEMHOT0, 6i6/i0CeMaHTHYHOIO Ta aHAITHYHOTO MeTOIiB. Kpurepisvu
BKJTIOUEHHsT OYJT MeTaaHaJi3u, OTJISII JITePATy PU, OPUTiHAbHI IOCIIIKEHHs Ta OIIliiHi TIOBIOMIEHHST Y (haXOBUX BUAAHHSIX.

Pesyusrari Ta 00roBopents. BaaeMoiist KoCMeTHYHUX IHTPEIEHTIB € CKITATHUM | BasKJIMBUM acTieKTOM PO3po0JIeHHS edek-
THBHUX [PO/YKTIB. PO3YMIHHS TOTO, SIK IHIPEIEHTH BIIMBAIOTH OJMH HA OHOTO, /IA€ MOKJIMBICTH CTBOPIOBATH Oe3IedHi Ta
niesi hopmysin. [lepeBaramu BUKOPUCTAHHSI IIPOAYKTIB OHOTO OPEH LY €: IXHS1 CyMICHICTb, MOKJIMBICTD 3/1iHCHIOBATY 30a/1aH-
coBaHuii 10T/, ehEeKTUBHICTD, 0OIPYHTOBAHUI BUGID, TIOCTIMOBHICTD Y AOTJISI.

sIBulie CMHEPTi3MY IIUPOKO BUKOPUCTOBYIOTH JJIs CTBOPEHHS IIPOAYKTIB, SIKi € OLbIl e(heKTUBHUMU B AOCSTHEHHI OakaHUX
Pe3YJIBTATIB, TAKUX K 3BOJIOKEHHSI, OCBITJIEHHST IIKIpK, G0pOTh0A 3 O3HAKAMM CTapiHHSL. 30KpeMa, KOMOiHallist cTabiIbHOTO
BiTaminy C Ta Bitaminy E Mo)ke OCHINTH aHTUOKCUAHTHUI 3aXUCT MIKIPU, OCKIJIBKY 11i KOMIIOHEHTHU MiITPUMYIOTD JIil0
OJIUH OJ[HOTO, 320€3I1eUyI0UN KPAIIMi 3aXUCT BiJl BIUIUBY BIIbHUX PAJIUKAJIIB.

MoskauBIMK TOGIYHUME e(heKTaMK TIPH BUKOPUCTAHHI HECYMICHIX KOCMETHYHIX 3ac00iB PI3HUX OPEHIIIB €: TOAPa3HEeHHs
Ta azepriiini peaxitii, 3mina pH mikipu, horocencnbinisarnis, HerepeadbadyBani XimMiuri peakitil, mopyierHs 6ap’epHoi hyHK-
il WIKipu, MiABUIEHHS i 4y TJIMBOCTI, KOMEAOTEHHICTh, 3HIKEHHS e(heKTUBHOCTI 3ac00iB a00 HIBEIIOBAHHST IXHBOTO e(DEKTY,
XiMIUHI OITiKM Ta TOIIKO/PKEHHS HIKIPH, TICUXOJIOTTYHUI IMCKOMMOPT Ta HE3aI0BOJICHHS PE3YJIBTaTOM.

JloTpUMaHHSI CHCTEMHOTO JIOTJISILY 3@ IIKIPOIO 32 BUKOPUCTAHHSI O[HOTO OPEHIY € KJIIOYOBHM JUJIsI JIOCSITHEHHSI GasKaHOTO
PpesyJIbTaTy i, 30KpeMa, BUPIlIeHHsI TAKUX POOJIEM, sIK BIKOBI 3MiHU, [IIrMeHTaILis], 3allajleHHsI Ta ITiABHIIEHA Yy TIUBICTb IIKIPH.

Bucnoeku. Kocmerosoriuti 3acobu, siki 6ysio po3po0JeHO [jisi NOEAHAHOTO BUKOPUCTAHHSI, € e(DeKTUBHIIIUMU 3aB/ISKI
CUHEPreTUYHOMY e(eKTY. Y3roKEeHICTh IHIPE/I€HTIB 1 CKJIa/Ly POAYKTIB OHIET JIiHIHKN 3a0€3IIeuye CUHEPTIIO Ta CIIPUSIE
I IBUIIIEHHIO IXHBOI 3arajibHol e(eKTUBHOCTI B OISl 3a MKIpoio. 3 OrIsAny Ha crerudiuni noTpedu mKipu CuCTeMHUI
JIOTJISIL 13 3aCTOCYBaHHSIM 3aCO0IB OJHOTO GPEHJLY MOKE CTaTH ONTUMAIBHUM BUOOPOM JUIsl JOCATHEHHS MaKCUMAJILHOTO
edexty Ta TpUBAIOro 3abe3eYeHHS 3I0POB’ST MIKIPH.

Kirouosi ciioBa

KOMIUTEKCHUH TIXiL 10 JOTJIsiLy, eeKTUBHICTD 1 Ge3lieka, CHHEePri3M KOCMETHYHUX IHIPEIi€HTIB, cyMic-
HIiCTh KOCMETHYHUX TIPOAYKTIB, HECYMICHICTh KOCMETHYHUX 3aCO0IB.

Ha CyYaCHOMY PUHKY KOCMETHYHUX MPOAYKTIB
iCHy€ 3HauHa KiJbKiCTh KOMIIaHili, KOKHA 3
SIKUX TIPOTIOHYE 3acO0M JIIst JIOTJISIY 3a IIKipOIo,
BOJIOCCSIM 1 TijIoM. AJle TUTAHHS TIPO T€, YA BApPTO
KOMOiHYyBaTH MNPOAYKTH Pi3HUX OpPEHIiB, YU
BUKOPUCTOBYBaTH 3ac00M OJHIE€I TOProBOi MapKu,

3aTMIIAETHCA aKTyaTbHUM. BizoMo, 1110 3acTocyBaH-
HsI TIPOAYKTIB OZHOTO OPEHAy MOJKe MaTH 3HAuHi
repeBaru, 30KpeMa 3aB/SKH iXHIH CHHEPreTHJHil
B3aEMO/Ii1, IKa TTOCUITIOE 3arayIibHuil epeKT Ta MiHi-
Mi3y€ PU3UKU AaHTATOHI3MY Mi’K aKTUBHUMU KOMTIO-
HEHTaMU.

© 2025 AsTop. Ony6AIKOBAHO Ha yMoBax AiLleHsii CC BY-ND 4.0 / Author. Published under the CC BY-ND 4.0 license
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KocMernuni koMIanii BKJIa1a10Th 3HAUHI peCyp-
CU B HAYKOBI JTOCJIKEHHS, OPIEHTOBAHI HA CTBO-
PEHHS TIPOLYKTIB, SKi € HE JINIIEe BUCOKOE(PEKTUB-
HUMW, a ¥ JiI0Th CHHEPTETUYHO Y MesKaX ONHi€l
JIHINWKHY, CIIPABJISAIOUM ONTUMAJbHY 10 Ha IHIKIPY.
BaxxnuBo BifzHaunTH, 1m0 eeKTUBHICTh CUHEpTe-
THYHOI B3AEMOIii MiK Oy Ib-AKIMI KOMIIOHEHTAMI
KOCMETOJIOTIYHUX MPOAYKTIB 3HAYHOTO MipOIO 3aJie-
JKUTh BiJ iXHBOI XiMiuHOI (popmu, crabiabHOCTI Ta
6iogocrymnrocti. Hanmpuriram, Tpaauiiitna dhopma
BiTaminy C, 9k-0T acKOpOiHOBa KUCJI0TA, Y BOAHOMY
CepEeIOBHUIIT Ma€ HU3bKY CTaOI/IbHICTD i MOJKE IITBH/I-
KO Jlerpa/lyBaT IIiJi BIIMBOM CBiTJia Ta TOBITPA,
BTpauaioun cBoio eextuBHicTh [40]. Ha mporusary
IIbOMY HTOTO iHHOBaIifiHa >KMPOpPo3YnHHa (hopma
terparekcuienuay ackopbat (THD) gemoHcTpye
MoKparieHy cTabibHiCTh i 3JaTHICTh TPOHMKATH
Kpisb JinmigHuil Gap’ep emigepMicy, A0CTaBISIOYM
Bitamin C 6esmocepenrno o kmitun [9]. Ile mae
3MOTY 3HAYHO 301JBIIUTA BUPAKEHICTh AaHTHOKCH-
AaHTHOTO eeKTy, 0COOJUBO B IIOEIHAHHI 3 BiTami-
HoM E, 3aB/siku cunepreTnyHiii ziii, sika 3abe3nedye
3aXUCT MIKIPU Bi/l BIUIUBY BUJIBHUX PAJIMKAJIiB.

[amuM mpukiagoM eHeKTUBHOTO CHHEPTi3MY €
noeAHaHHs nenTuaiB ta itaminy C y 3aco6ax s
JIOTJISIZLY 32 MIKiPOTO, CIIPSIMOBAHOMY HA 3MEHIIIEHHST
MIMIYHHX 3MOPIIOK Ta 30iJbIICHHS CANBa IIKipH.
[MenTuu cTUMYJIIOIOTH CUHTE3 KOJIATEHY Ta TIOKPa-
MIYIOTh MPY:KHICTD IIKipH, Tofmi AK Bitamin C mif-
CUJIIOE KoJjlareHorene3 i BUpiBHIOE ToH [7]. Buxo-
pucTranis cTabinbHUX (POPM IHIPEIEHTIB, TAKUX K
THD, nae MOXIUBICTb NOCATTA BUCOKOI e(PpeKTHB-
HOCTi 6e3 MmoApasHeH s, 1[0 POOUTB 1[I0 KOMOIHAIIIIO
He3aMiHHOI0 Y 60poThOi 3 03HAKaMu cTapiHHs. B it
KOMOiHAIII] BayKJIUBUM € K IHHOBAIIHICTh KOMIIO-
HEHTIB, Tak i iXHE ToeaHaHHA. BinpiiicTs 3aco6iB
CYYaCHUX KOCMETOJIOTIYHUX GPEH/IIB MAIOTh CYTTE-
Be HAYKOBe MIATPYHT, SKe M03BOJIIE (pOopMyBaTH
[POAYKTOBI JIHIHKK TAKUM YHHOM, 106 3a0e3meun-
TH MaKCHMAaJIbHY CYMIiCHICTB 3ac00iB, iXHIO Ge3red-
HY B3a€EMOJIIIO0 Ta MYJIBTU3a/[auHiCTh y BUPIIIEHH]
ocHoBHUX TTOTpeb miKipu [33].

¥ Toii jKe yac BUKOPMCTaHHS 3aC00iB IBOX Pi3HUX
TOPTOBUX MApOK, HABITh SIKITIO BOHU MTPU3HAYEH] /IS
OJIHAKOBUX IIiJIell, MOJKe MaTH HeraTUBHI HACIIIKNA
yepe3 aHTAaTOHICTUIHY B3aEMOJIII0 KOMITOHEHTIB. [le
TBEP/PKEHHS TIOMUPIOETHCS SK Ha /11041 CKJIAJIOBI,
Tak 1 HeCYMICHICTh (Di3MKO-XIMIUHUX TTOKA3HWKIB
(pH, xupo-/i Bogoposuunnicts) [2, 27]. Hanpuk-
s, GeH3011y MePOKCU/L i PETUHOIIN 3/1aTHI HelTpa-
JI3yBaTH MiT0 OMWH OJHOTO, 3HWKYIOUHM 3aTajbHy
edexTuBHICTH JiKyBaHHs akHe [35, 39]. Bukopuc-
TaHHA HecTablIbHOI BOZOPO3YMHHOI (hOPMU BiTaMi-
iy C (ackopOiHOBOI KHCJIOTH) OfHIE] TOProBOI
MapKku B KoMOiHamii 3 MPOAYKTOM, IO MiCTUTH
anmbda-rinpoxkcukucaotu (AHA), — inmoi, Mmoxe

3HMKYBaTH e(heKTUBHICTh 060X 3ac00iB. Ile Bindy-
Ba€ThCs Yepes piszuuiiio B pH: ackopbiHoBa KucioTa
Haiikpaiie i€ 3a Hu3bkoro (kucioro) pH (3,0—4,0),
TO/II SIK TJIIKOJIEBA KUCJIOTA, 3MIHIOIOUN KICIOTHICTD
IIKIPH, MOZKe IIOPYIIYBaTH CTabilbHICTh aCKOPOIHO-
BOI kucyoTu. Buacaizok mporo Bitamin C mBualie
JeTpajye, 10 3HUKYE HOTO aHTHOKCUAAHTHUI
edexT, a Takosk 3Mentye edextusHicTh AHA yepes
HepiBHOMIpHUI BILIMB Ha mKipy. Ile migxpeciioe
BayKJIMBICTD Y3TOKEHOTO X0y 10 BUOOPY KOC-
METUYHUX 3ac06iB, SIKi po3pob/IeHi 3 ypaxyBaHHIM
CYMICHOCTI 1 32 BUKOPUCTAaHHS HOBITHIX (hOpPMYJL.
Ha Bigminy Bix Bogoposunnnoi ¢popmu Bitaminy C
THD pnemoHcTpy€e BUCOKHI Tpodinb Gesneku i
CyMicHOCTI 3 GI/IBIITICTIO KOMIIOHEHTIB, BKIIOYAIOUN
kucyoru [3]. Tomy Gpenzu, siki BUKOPHCTOBYIOTDH
cydacHi akTUBHI (hOPMYJIH, € IIPIOPUTETHUMHU Y BHOO-
pi 3ac00iB /TSI IOTJISIY 3@ MIKIPOIO, OCKIJIBKH T1€ A€
MOKJIMBICTh MiHIMI3yBaTU PU3UK HeWTpasisailii,
HecyMiCHOCTI, TOGIYHIX eheKTiB MizK KOCMETHYHUMU
MIPOIYKTaMU i JIOCSTTH KPAINX Pe3yJIBTaTiB He yepes
30LJIBLICHHS KIIBKOCTI 32C001B, 2 3aBASKHU B3a€EMOIIO-
CUJIEHHIO IXHBOTO BILIUBY Ha MIKipy [23].

Marepiaiu Ta MeTOIU

Y poboTi mpencTaBieHO OIS JITEPaTypH MO0
CHCTEMHOTO BHUKOPHMCTaHHS 3aco0iB OISy 32
mkipoito. [lomyk peseBaHTHUX Kepest iHopMarrii
MPOBENIEHO B iHTEPHET-Pecypcax 3a JOMOMOTOIO
CUCTEMHOTO, 6i6JII0CeMaHTUYHOTO Ta AHAJI TUYHOTO
MetoxiB. KpurepisMu BKIoUeHHsS OYJIM MeTaaHaIi-
3W, OTJISIU JTITepaTypH, OPUTIHATBHI TOCTIIZKEHHST
Ta oiriiini MOBiMOMIEHHS ¥ HaX0BUX BUIAHHIX,
1110 BXO/ISATH /10 HAYKOMETPUYHUX 6a3 TaHuX Scopus,
Web of Science, PubMed.

Pe3sysbraTi Ta 00TOBOpPEHHS

CyyacHuii puHOK KOCMETUYHUX MPOYKTIB MPOIIO-
HYE CIIOKIBaYaM IUPOKUii BUGIp 3aco0iB 115t 0TS~
Iy 3a mKipoto. OHAK pe3yIbTaT HAYKOBUX JAOCTI/I-
JKEHb MiATBEPIKYTIOT, IO BAKOPUCTAHHS TPOYKTIB,
CTBOPEHHUX Yy PaMKax OAHOTO GpeH.Iy, MOxKe 3abe3-
MeYnTH 3HAYHO Kparti peayisrartd. lle 3ymoBieno
THUM, 110 TaKi 32001 PO3POOJISIIOTH 3 YpaxyBaHHSIM
HAyKOBO OBIPYHTOBAHOI cTpaTerii AOTJISLY, IO Ja€
3MOTY JOCATTU cuHepreTudHoro edexty. Kpim Toro,
3aCTOCYBaHHSI KOCMETHYHUX 3ac001B O/IHIET TOProBOI
MapKH JI01oMara€ YHUKHYTH HeOaKaHUX PeaKiliid,
SKI MOXKYTbh BUHUKHYTHU Yepe3 HeCyMiCHICTb IHTpeli-
€HTIB, 1110 BUKOPUCTOBYIOTb Pi3Hi OpeH/IN.

Bpenau 3aco6iB 110 A0Sy 3a IKIPOIO PO3PO6-
JISTIOTH CBOI TPOJIYKTHU 3 YPAaXyBaHHSIM SIK aKTUBHUX,
Tak i (hOpMOYTBOPIOBAIBHUX KOMIIOHEHTiB. Buko-
PHICTaHHSI TPOLYKTIB OHOTO OPEH/LY TapaHTYE, 10
IHTPEJIEHTH JIIOTh CUHEPTEeTUYHO, TIOTEHITITHO TTi/1-
BUIYI04YM eeKTUBHICTH 3aC00IB Y CKJIA/l MPOLYK-
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TOBUX JiHiflok. Ha choroaHi BUpoOHUIITBO KOCMe-
TOJIOTIYHUX TPOJAYKTIB 3 IMO3WIli OPEHAUHTY He
O0OMEKYETHCST OJTHUM 3aIllUTOM, SIKHil CTOCYETHCS
craHy mKipu Ta il morped. Bukopucranus 3acobis,
AKI HOEAHYIOThCS MiZK cOO0IO He TiJIbKY 32 CKJIa0M
aKTUBHUX iHTPEIEHTIB, ajie i 3a mokasHukamu pH,
JKMPO-/1 BOJIOPO3YMHHICTIO, KOHCUCTEHITIEIO, YMO-
BaMu 30epiratus, IIOCII0OBHICTIO HAHECEHHS, aBTO-
MaTUYHO CTBOPIOIOTH YMOBU (POPMYBAHHS KOMII-
JIEKCHOTO JIOTJISIy 32 IIKipOIo, aJariTOBAaHOTO [0
KOHKPETHHX MOTPeD, 10 rapaHTy€e A0BrOTPUBAIHIA
GesreyHmii pe3yasTar i TPUXUIBHICTD 0 IXHBOTO
BUKOPHCTaHHS. BUPOOHUKM TPOBOAATH MaciTabHi
TPYHTOBHI TOCTII;KeHHS, SIKi TADAHTYIOTh CHHEPTE-
TUYHY JIi10 KOMIIOHEHTIB Y M€Kax CBOET ITPOJIyKTOBOI
ainiitky. Ile cTocyeThest BCiX CKIa0BUX, SIKi BU3HA-
YaoTh Gi3nKo-XiMiuHI BJIaCTUBOCTI 3ac06Y, OCKiIb-
KU TIPOIEC PO3POOJIEHHS KOCMETHYHKUX MTPOLYKTIB
OJIHIET TOPTOBOI MAapKU MiHIMi3y€ MOKJIMBI PUSUKUA
HECYMICHUX PEaKIIiii 3aB/ISIKN PETEIBHO IMiiGpaHuM
bopmynam.

Sk Biztomo, hopMyIi KOCMETOIOTTYHIX 3aC00iB
BKJTIOYAIOTH TIEBHUH BiZICOTOK aKTUBHUX KOMITOHEH-
TiB Ta 6a30BY YaCTHHY, sIKa MATPUMYE iXHIO aKTUB-
HiCTh, BUBIIbHEHHS, B3a€MOIiI0 Ta 306epiraHus.
BuxopucranHst Tpo/yKTiB Bijl OHOTO OpeH Ly 3a0e3-
Meyye y3TOJKEHICTh pellenTypu. Y pasi 3aminu
Oy/Ib-SIKOTO THTPEIEHTa aJIbTEPHATUBHUM KOMIIO-
HeHTOM abo MoeAHaHHS 3ac00iB Pi3HUX OpeHiB
3aBIKAM HEOOXIZHO PETEsIbHO JOCTIKYBATH, SIK TIsT
3aMiHa BIJIMHE HA XapaKTEPUCTUKHU PEIEnTyph
yepes B3aeMoiifo inrpemienTtiB. Hampukiam, 3amina
ab0 B32a€MOJisI TEXHIYHUX KOMIIOHEHTIB, TAKUX K
MTOM SIKIITYBayi, CYTTEBO BIIJTMBAE HA XapAKTEPUCTH-
KU PO3UMHIB eMYJIbCili 32 TUTIOM <0J1id y Bofi». Ile
Ge3ocepeHbo BU3HAYAE CTparerii 30epeKeHHs
SKOCTI Ta XapaKTEePUCTUK MPOAYKTIB. ToMy IMOE-
HAHHS TPOAYKTIB MA€ IPYHTYBATUCS HE JIUIIE Ha
aKTUBax, a i Ha 3araJIbHOMY CITiBBI/IHOIIIEHHI XiMiyY-
HuX Gopmys. Tak, HasIBHICTh MEBHUX EMOJIEHTIB
BU3HAYAE PO3YMHHICTH aKTUBHUX PEYOBUH 1 IXHIO
6i0JI0CTYIIHICTh, BHACIIOK YOTO aHTaroHiaM 6a3o-
BUX CKJIAJIOBUX MOJKE BIJTMBATH HA aKTUBHICTD
nitounx komronenTis. 1lle ognnm nmpukIagzoM B3a-
€MHOTO BILJTUBY (POPMOYTBOPIOBAILHUX CKIIAJIOBUX
3aco0y € 3[aTHICTh KUPHUX CIIUPTIB HABITH B HU3b-
KUX KOHI[EHTPAIISIX B3AEMOIIATH 3 EMYJIbIaToOpoM,
[0 BapTO BPaxOBYBaTH IPH IMOEAHAHHI 3ac00iB
Pi3HUX KOCMETOJIOTIYHNX (popM (HATTPUKITAL, CUPO-
BaTka i kpeM). TakuM 4MHOM, iCHY€ NTUPOKUH /ia-
a30H KoMOiHAaIlii He TLIbKU aKTUBHUX KOMITOHCH-
TiB KOCMETOJIOTIYHUX 3aco0biB, ajie i 6a30BUX
CKJIQJIOBUX, IO TPU3BOUTD 710 PUBUKY PO3BUTKY
aHTaroHiCTUYHUX edeKTiB i HemependavyBaHUX
peakIiil MKipu. Y3Tro/sKeHICTb PelenTypy rapaHTye
He TIIBKK Oe31eKy BHACJIIOK TMOEIHAHHS PI3HUX

3aco0iB, aJie it CTBOPIOE TOCIOBHY Ta HOTEHI[IITHO
CUHEPTeTUYHY ITPOIeAYPY AOTJISY 3a HIKipoio [23].
Y 1IbOMYy KOHTEKCTi AOCTiKeHHs eDeKTUBHOCTI
IHTETPOBAHOTO TIIXOMY 0 BUKOPUCTAHHS KOCMe-
TUYHUX 3acO0iB OAHOr0 OpeHAy CTaloTh aeaasti
AKTYAJIBHINTUMU. Y3araabHIOIOUN KOHIIETITII0 MOHO-
OpeHIoBOro IOIJIAAY 3a INKipolo, ii HmepeBaru y
BUTJIA/I BUKOPUCTAHHS MTPOMYKTIB OIHIET TOPTOBOL
MapKHU MOKHA 3BECTH IO TAKUX:

1. Cymicuicmov npodyxmie. OmuH 3 TOJOBHUX
apryMeHTIB Ha KOPUCTb BUKOPUCTAHHS KOCMETHUY-
HUX 3aC00iB 0IHOTO OpeH/y — 3a0e3IIeYEeHHSI CyMic-
HOCTI TIPOAYKTIB. BUpoOHUKKM PO3POOIISIOTH MPO-
JYKITIO CBOET JIHIHKK TaK, 11100 KOMIOHEHTH KOJK-
HOTO TIPOAYKTY IOMOBHIOBAIU OAWH oaHOro. lle
JI03BOJIIE YHUKHYTH MOKJIUBUX PEAKITIN MiXK Pi3-
HUMU IHTPEiEHTaMU, SKi MOXKYTb HECTH PU3UK
nozipasHeHHs abo ajeprii.

2. 36anancosanuii doznsd. JIIHIKN KOCMETUKN
3a3BUYAll CTBOPIOIOTH /1151 3a0e3IeYeHHST KOMILICKC-
HOTO BILIWBY IIiJ Yyac AOTJISAY 3a mikipoio. Koxken
MPOMYKT BUKOHYE CBOIO (DYHKIIIIO: OUUIIEHHSI, 3BO-
JIO;KEHHS, BiHOBJIEHHS, 3aXHCT TOII0. Bukopuc-
TaHHs 3ac00iB 0iHOTO OpeHy 3abesneuye 36araH-
COBaHUM JIOTJIA] i JOTPUMAHHSA BCiX eTalliB BIIUBY
Ha emigepMic 6e3 PU3UKY BUHUKHEHHS MOOIYHUX
edeKTiB, OCKIIBKU y3TO/XKEHICTh PEIENTYPH ITOCHU-
JITOE JIiT0 aKTUBHUX KOMIIOHEHTiB. Taka crpareris €
He TiJIbKU 3aTT0OPYKOIO BUAUMUX PE3YJIbTaTiB KOPEK-
Iii MaTOJOTIYHUX 3MiH IIKIpHU, aje U MiBUIILYE
KOMIIJTA€HC CepeJl CITOKUBAYIB.

3. E¢pexmuesnicmo. 3acTOCyBaHHI KOCMETUKH BiJl
oaHi€l KoMIaHii-BUPOOHMKA MOJKe ITiABUIINTH
edextuBHicTh gormany. IIpoaykTu, Mo mpamooTh
CUHEepreTYHO, Kpallle BUKOHYIOTh CBOi (DYHKIIII Ta
CIIPUAIOTH TOKPAIleHHIO cTany mkipu. Hampuknazn,
CHUpOBATKa Ta KpeM OJIHI€] TOProBOi MapKy 3a3BUYai
MalOTh CYMIiCHI KOMITOHEHTH, SIKi CIIPSIMOBaHI Ha
KOMILTEKCHE BHUPIIIeHHs TOTped MIKIpH i TOCHITIO-
I0Th J1it0 oiuH oHOro. CydacHi BUPOOHUKH KOCME-
TUYHUX 3aC06iB CTBOPIOIOTD IPOLYKTH IS TOTIISILY
3a MIKIPoIo 3 ypaxXyBaHHIM B3a€EMO/Ii1 KOMIIOHEHTIB
Yy paMKax BJIACHMX TPOAYKTOBUX JiHiN. Perenty-
pa — 11e He JuiIe BigoOpakeHHs YaCTKY AKTUBHIX
KOMITOHEHTIB, 1€ TapaHTid MOCUJIeHH il Tonepe/-
HBOTO TIPOJYKTY, Y3TO/XKEHICTh IXHBOTO BILINBY Ha
eTtiziepmic, peasisailis cierudivHux BIacTUBOCTEH
KOKHOI OKPEeMO1 OIMHUIII TA TMiABUIIIEHHS CYMapHOI
eeKkTUBHOCTI.

4. Cnpowenuii 6ubip. Bubip KOCMETHKH OTHOTO
Operay cIpoliye mpoiec BUOOPY 3acobiB s
JIOTJISITY, IO 3MEHIITYE KiJTbKICTh TeCTYBaHb Ta J0IO-
Mara€ YyHUKHYTA HEOUiKyBaHUX Peakiliii NIKipu Ha
HOBI iHTpemieHTH. KpiM TOTO, 1Ie 3a0ImamKye Jac,
OCKIJIbKHM HeMae MoTpeOy BUBYATH CKJIAI KOKHOTO
HOBOTO IPOAYKTY Pi3HUX TOProBUX Mapok [15].
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Axicna Mmoxmdikallisg cTany IMKipH JOCATAETHCS He
yepes KUIbKICTh KOCMETUYHUX 3ac00iB, a 3aBASKU
iXHiit HayKoBO 06IpyHTOBaHIl B3aeMoii [23].

5. Ilocridosnicms y doznsdi. BUKOpucTaHHs TIpo-
AYKIT 0IHOTO OpeHjy CIPHSIE CTBOPEHHIO IIOCIi-
JIOBHOCTI y MOTJIA/l 3a IIKIpOo, IO OTIOMAarae
HiATpUMyBaTH CTabLIbHICTh Ta 3a0e3Iedye OuiKy-
BaHi pe3yJIbTaTU MPOTITOM TPUBAJIOTO Yacy. Peasi-
3allis MOTeHIINHNX e(eKTiB KOCMETUYHUX 3ac00iB
MOJK€e TPUBATHU JIOCUTD JIOBTO, & IOTPUMAHHSI TOCJTi-
JIOBHOCTI BUKOPUCTAHHSI IIPOYKTIB, 110 Bi0YBa€Th-
cs1 38 MOHOOPEHIOBOTO Mi00py 3ac0biB, 1a€ MOK-
JIUBICTh SKHAUAOBIIE MiATPUMYBATU JTOCATHYTUH
CUHEpPreTUYHUH e(beKT KOMITOHEHTIB Ta (popMyJI.

Hacrynne muTanus, sike moTpedyBaio BUBYEH-
Hd, — BUAU B3aEMOIN MI’K KOCMETUYHIUMU KOMIIO-
HeHTaMU. B3aemolisi Mizk KOCMETUUYHUMU 1HTPe/Ii-
€HTAMU € CKJIAJHUM 1 BaXKJIUBUM aCI€KTOM CTBO-
penis eDeKTUBHUX TTPOAYKTIB. PO3yMiHHS TOTO, 1K
IHTPeIiEHTU BIJTUBAIOTH OJIMH HA OTHOTO, TA€ 3MOTY
po3pobsiTH Oesreuni Ta aiesi Gopmyin.

OCHOBHI MEXaHI3MU B3aEMO/III:

1. Pigenw xucnomuocmi (pH). [lesixi inrpenientu
BTPavaioTh CBOIO e(PEeKTUBHICTL ab0 CTAIOTh HecTa-
GibHKMME 3a neBHKUX piBHiB pH. Hanpukiaz, Bozmo-
posurnHi hopmu Bitaminy C, sik-oT acKopOiHOBa
KICJIOTa, HATPilo Ta Maruiio ackopbindocdat, Haii-
6111 e(heKTUBHI Y KUCIMX cepeoBuInax. Tomy 3a
OJIHOYACHOTO BHUKOPHCTaHs 3acobiB i3 pisamm pH
iXHS e(PeKTUBHICTD MO’KE 3HUKYBATHUCD.

2. Oxucnenns. Pi3Hi KOoCMETUYHI KOMITOHEHTHU
MOKYTh BUSBJIATU IK OKUCHI, TaK i BiIHOBHI BJac-
tusocTi. Hanpukiaz, 6eH3011y IIepOKCHU Ta BOAHIO
MIEPOKCHU/] MAIOTh OKMCHI BJIACTUBOCTI, Y TOU Yac IK
AHTUOKCHU/IAHTH — BiJTHOBHI. 32 OZTHOYACHOTO BUKO-
puCcTaHHs 3aC00iB, OAMH 3 IKUX MICTUTD IIEPOKCU/IM,
a IHIUH — aHTHOKCUAAHTH, BiOyBaTUMEThCS B3a-
€MHA HeWTpamizallisg KoMmmoHeHTiB. Kpim Toro, B
npoiteci HelTpastisallii mepoKCUAiB aHTUOKCUIaH-
TaMu MOKJIMBE BUAIJICHHS PEaKTUBHUX (POPM KHC-
HIO, IKi MOKYTbH TOIIKO/IXKYBATH KJIITUHU TKIPU.

3. Ymeopenus mneposuunnux xomnuexcis. Jlesxi
iHrpeienTH, 0COOIMBO METAJIN, 3[ATHI 3B’ I3y BATHCST
Mizk cO00I0, YTBOPIOIOYHM KOMILJIEKCH, SIKi HE TiIbKK
MOKYTb MaTU Pi3Hi BJACTUBOCTI TTOPIBHAHO 3 OKpe-
MUMM IHTpeMieHTaMu, a i opMyBaTU HEPO3UUHHI
KOMILIIEKCH, 1[0 HE CIPABJIAIOTH Gi0XiMiuHOTO edek-
Ty Ha MKipy. 3AQTHICTh PO3YMHATHACA Y JIITIaX 4n
BOJIHUX PO3UYMHAX € OCHOBHUM YMHHUKOM peaJisallil
MO3UTUBHUX e(eKTiB Ha MKipy. B Toil yac Hepos-
YUHHI KOMIIJIEKCH MOXKYTb MOIUQIKyBaTH PeoJio-
TiUHI i OPTaHOJENTUYHI BJACTUBOCTI MMPOAYKTIB Ta
NPU3BOAUTH 0 HerependadyBaHux epeKTiB Ha
ITKipy Yepe3 TPUBAIY MEPCUCTEHITII0 KOMIIOHEHTIB
Ha TOBEPXHI emijiepMicy, sIKUM TOCTIHHO 3a3Ha€e
BIJINBY HETaTUBHUX 30BHIMIHIX YNHHUKIB.

4. Cunepeizm ma anmazonizm. CHHEPTI3M Y KOC-
METHUII CTOCYEThCI B3aEMOJIi1 IHTPEIIEHTIB, Y TIPO-
neci sikoi KoMOiHOBaHUI e(heKT KOMIIOHEHTIB repe-
BUIIIY€E CYMY IXHIX IHIUBITyaJIbHUX /ill. AHTAroHi3M,
HaBITAKM, BUHUKAE, KOJU B3AEMO/IiI KOMIIOHEHTIB
IPU3BOIAUTD 10 3HUKEHHS IXHb0I e)eKTUBHOCTI 200
HaBiTh HETATUBHOTO BIJTMBY Ha MIKIiPY.

Posrnsinemo peraspHilie MOHATTS CUHEPTi3MY
Ta aHTAroHi3My MiX JII0YMMU KOMIIOHEHTAaMU KOC-
METHYHUX 3aCO0IB.

ABwuie cwHEprisMy NMPOKO BUKOPHUCTOBYIOThH
JUIST CTBOPEHHSI TIPOIYKTIB, SIKi € 0111 e(heKTHBHU-
MW JUUISL IOCATHEHHS OaskaHUX PEe3yJIBTaTiB, TaKUX
SIK 3BOJIOJKEHHSL, OCBIT/ICHH MIKipu abo 6opoThda 3
o3Hakamu cTapinusa. Hampukiax, kombiHaiis exc-
TPaKTY 3€JIEHOTO Yalo i HiallmHAMIiTy MOKe TTOKpa-
IIATH 3I0POB’s Ta Kpacy MIKipu 006Juddsi, 30KpeMa
il rigparaliifo, 3MEHITUTH TIPOSBU KPOBOHOCHUX
CyIWH, YePBOHUX ILJISIM, 3aITATbHUX eleMeHTiB [21].

Taxosx 1BOMA IOy IIPHUMY 1HTPEIiEHTaMU, STKi
MaioTh Oe3Jiu MOTEHIIHHUX IepeBar, oYnHAIYK
BiJi 3MEHINEHHS 3amaJeHHS [0 JiKyBaHHI (o-
Toctapinmd, € Bitamin C i miarunamiz [ 16]. Ocranmiit
y TPOAYKTAaX JiJisl JIOTJISIy 32 IIKiPOIO IMUPOKO
BUKOPUCTOBYIOTh $IK 0araTol[iIbOBHiI 1HTPemieHT
MIPOTHU cTapiHHsA. BeTaHOBIIEHO, 110 BiH MIE€BO TPOTH-
CTOITh OKCUZIAHTHOMY CTPECY Ta CYyTTEBO 3MEHIITYE
3anasennd Ta mirmenTariio [ 19, 22]. CBoeto ueproio
Bitamin C y pekoMeHI0BaHi il e(heKTUBHIH KOHIIEHT-
pamii 15— 20 % € mOMyJASpHUM iHTPETIEHTOM ¥
Ge3perenTypHrX KOCMETHYHUX 3ac00aX 3aBIAKU
pisHOMaHITHUM GioJOTTYHUM (DYHKIIISIM Y THATPUM-
Ii Ta TTOKpAIeHHi 3[0POB’sT MIKiPH 32 JOTIOMOTOIO
gikyBants YD-10MIKOKEHb, 3MEHINIEHHS [TirMeH-
Tamii Ta MiABUINEHHS TPOAYKIIii Komareny [7, 9].
Po3spobieno kinpka xiMiuno MogudikoBaHUX MOXi/-
Hux Bitaminy C, mo6 MiABUIMUTH CcTabiIbHICTD,
yepesIKipHe BCMOKTYBAaHHSI Ta 3arajbHy aKTUB-
HICTb IIbOTO IHTPEJIiEHTA B IpenapaTax JJjs Miciie-
Boro 3acrocyBanud. OanuM i3 HalicydacHIiMmMX
pitens € xxupopozunnna Gopma Bitaminy C 15 %
(THD), sxa y 50 pasiB edexTuBHiNIe K0CTABISE
Bitamia C 10 KIiTHH, Hi’K acKOpOiHOBa KHUCIOTa, Ta
€ HETOKCUYHOIO TTOPIBHSIHO 3 iHmuMu hopmamiu [3].
OTsxe, KOMOIHALIIS KUPOPOUMHHOT (hOPMU BiTami-
Hy C rta HianmHamigy Oigbin eheKTUBHA MO0
OCBITJIEHHS TIIIMEHTHUX IUISAM i IOKpamieHHs 6ap’-
€pHOI1 (bYHKITIT NTKipHU.

HaromicTh aHTaronism mMoske BUHUKATH, KOJU
MIEeBHI IHTPEAIEHTU HEUTPATI3YIOTh 10 OMUH OHO-
10 200 CIIPUYNHSIOTH MONTKO/LKEHHS TITKipH. SHAHHST
PO CUHEPTi3M Ta aHTarOHI3M A0IIOMAarae BUPOOHN-
KaM KOCMETUKU CTBOPIOBATH JIIHIMKY ITPOJIYKTiB, K1
OIITUMAJIBHO TTOEHYIOTh aKTUBHI PeYOBUHH, 3a0€3-
Meuyovr IXHI0 MaKCUMaIbHy e(eKTUBHICTD i 6e3-
neky (Tabauigs).
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TabAnLS. CUHEePri3M TA AHTArOHI3M KOMIMOHEHTIB Y KOCMETUYHUX 3aco6ax

Bup B3aemonii

Cuneprism AmnTtarosiam

Oco6mBoCTI B3aeMOil

Biramin C (crabisi-
3oBaHa hopma)
i BiTamin E

i anTHOKCHUIAHTH MHTOTH PA30M JIJIsT TIOCUJIEHHS 3aXKCTY TIKiPH BiJl YITKO/KEHb,
crpuuMHEeHuX BibHuMY pajukasamu. Crabinizosana opma Bitaminy C BifHOBIIIOE
Bitamin E, miarpumytoun itoro antuokcuanTHy aktuBHicTb |1, 11, 34, 38]

Bitamin C
(crabimnizoBaHa
dopma)

1 HiaIHAMIT

Jlymka ipo Te, 1o Bitamin C i niarunamizn HecymicHi, € Michom, SIKUi TIOXOAUTD BiJL
PaHHIX JOCJIi/IKEHb 1 eKCTIePIMEHTIB, TpoBe/ieHnX y 60-X pokax MUHYJIOTO CTOJITTS.
Otpumani sani GyJiu He 30BCIM TOYHUMUE, OCKIJIbKK Y TECTAX BUKOPUCTOBYBAJIM
HecrabiizoBati hopmu 060X iHrpeaienTis. J[o Toro x ynctuii Bitamin C y Burusizi
aCKOPOIHOBOI KMCJIOTH € ysKe HeCTabiIbHOIO CIIOJIYKOIO, IKA JIETKO OKUCHIOETHCS B
NPUCYTHOCTI MOBITPs Ta cBitiia [25]. HatomicTs po3pobiieti crabijizoBani moxigHi
Bitaminy C, cepejt sIKMX HalicTabIIbHIIIOW € TeTparekcutenniy ackopbar (THD
Ascorbate). Hiaumsamiz ta Bitamin C BUPIBHIOIOTh TOH HIKIPH, 3MEHIITYIOTH
MrMEHTAILI0 Ta CIPABJISIOTh AHTUBIKOBUH edekT [28]

Perunoin 3acrocyBanhs perunoiny ta Bitaminy Cy ¢opmi THD Ascorbate cripusie

i BiTamin C 3HAYHOMY 3MEHIIIEHHIO TillepIlirMeHTallii Ta IposiBiB (hOTOMONTKOKEHHS,

(crabimizoBaHa TIOKPAIIYE PiIBHOMIPHICTh TOHY IHIKIPH, Il TPY’KHICTH i TEKCTYPY, @ TAKOK 3MEHIITY€E

dopma) rbrHy 3MOpHIOK [12]

Perutoin PeTHHQin CTHMYJIIO€ OHOBJICHHS KJIITHH, 1[0 MOXKe IIPU3BO/UTH /IO THUMYaCOBOI

i rianypotosa CYXOCTI Ta ToApasHeHHsT. [TanypoHoBa KNCJI0Ta 3aBIAKN CBOTM 3BOJIOKYBa/ILHIM

KcoTa BJIACTMBOCTAM JIOTIOMAra€ yTPUMYyBaTH BOJIOTY B IIKIPi, TOM SIKIITYIOUN MOKJINBI
no6iuni ebextn perrnoiny [31, 41]

Hiarmaamis Hiammaamiz mornomarae 3MEHITUTH 3aIaJIeHHA 1 TTOYEPBOHIHHS, TO/I K CaJIIINIOBA

i casinmiona KHUCJIOTA OYUIIAE TTOPH i 3MEHIITY€E akHe. PazoM BOHU MTOKPAITyIOTh CTaH MIKipH,

KHCIO0Ta CXUJIBHOI 710 akHe [4, 26]

Excrpakr 3esieHOTO
Jaio i Kodein

AHTHOKCHUJIAHTHI BJIACTUBOCTI 3€JIEHOTO Yaio Y MO€EIHAHHI 3 KOGEeTHOM MOKPaILyioTh
MIKPOIMPKYJISIIIIO 1 3MEHITYIOTh HAOPSKH, 0COOIMBO HABKOJIO oueid [13, 17]

Voixinon i Bitamin E

VYoixinon 3abesredye MpooBKEHHs OKUCHO-BIZIHOBHOTO TIMKJTY Bitaminy E, migcn-
JIOI0YM HOT0 AHTHOKCH/IAHTHI BJIACTUBOCTI, 1110 3aXUIIAE IIKIPY BiJl TIOIIKO/KEHHS
BisibHUME pasinkaiamu [10]

IyHK i HiammHAMIL

[yak y moeHanHi 3 HiallHAMIZIOM CTIPUSIE 3MEHIIIEHHIO 3aITajieHHs i 3aCITOKOEHHTO
HIKIpH, 1110 POOUTBH 1X eDeKTUBHUMMY Y JIiKyBaHHI akHe [33]

[lerrruan
Ta Bitamin C

[TenrTuan cTUMYTIOIOTH TTIPOYKITIO KoJIareny, a Bitamin C mokparye fioro
CTabiJIbHICTD, 110 B PE3YJIBTATI IIOCIIIIOE aHTUBIKOBUIA edekT [7, 32]

[mikosieBa kucaoTa
Ta pecBepaTpos

[mikosieBa KucsI0Ta OKPAILYE TEKCTYPY HIKIPH 32 I0MOMOT0I0 eKcdomiartii, Tozi sK
pecBeparpol 3aXMIIAE HIKIPY BiJi OKMCIIOBAILHOTO cTpecy. KpiM Toro, 3aBiasaku
CBOIM 3aCIIOKIHIMBUM BJIACTBOCTSIM PECBEPATPOJI CIIPUSIE 3MEHITCHHIO
Mo/Ipa3HeHH, SKe 1HO/I MOKe BUHUKATH 32 BUKOPUCTAHHS TJIIKOJIEeBOI KUcaoTH [18]

Bakyuion
Ta PETUHOIN

Bakydiosr Ta petrHoizn 3a6e311e4y10Th TOTYKHUI aHTHBIKOBHI ekt 6e3 pusnKy
3HAYHOTO OJIPA3HEHHs, BMEHIITYIOTh 3MOPIIKH i TilepIirMeHTariiio ta 3anobiraioTb
otrocrapinnto mkipu [6]

lamyponosa
KHCJIOTA T TETTU/IT

[amypoHnoBa KucsioTa Ta MeNTH/N MOKPAILyIOTh eJTACTHYHICTD i TEKCTYPY IIKipH,
3abe3redyioun i OLIbII TIaKIii Ta mATArHy T Burssy [14]

[Hamyponosa
KHCJIOTA Ta CKBaJIaH

lNamyponosa Kucsora € 3BOJI0KyBaueM i MiJ[BUIIY€E BMICT BOJIM B IIKIPI, TOI K
CKBaJIaH — TOM IKITYBaJIbHUI 3aci6, 10 yTpuMye BoJiory. [loeararne BUKOpUCTAHHS
[UX JIBOX IHIPEAIEHTIB € ONTUMATBHUM Ta e(PEKTUBHIM CIIOCOOOM 3BOJIOKEHHST
mikipu [14]

BukopucTranns TpasnIiiiHIX PETUHOIIB MEpPIIOTO—TPeThOTrO MOKOJIHb
3 AHA-kucioraMu Moske CIIPUYUHUTH TOAPA3HEHHS MIKipU Yepe3 HaJMipHy

ﬁggg’&ﬂ S — excomiarito. /s 3211'[061I‘&HHH 1IbOMY BUKOPHCTOBYIOTb PETHHOI/l 4€TBEPTOTO

(AHA) i permmoimm HOKOJIHHsT — XiMiYHO MO/biKoBaHy (OPMY PETHHOILY — TiAPOKCUIIIHAKOIOHY

4eTBEPTOro PETHHOAT, 1O He TI0TPeGye MePeTBOPEHHS B PETHHOEBY KUCTIOTY, SK iHI hopmu

HOKOMTiFHS PETUHOI/IIB, € cTabiIbHIM Ta He CIPIYNHSAE PUSUKY POSBUTKY PETHHOITHOTO
nepmarury. Llst koMGiHaiis iHHOBalliIHHUX KOMIIOHEHTIB Ia€ MOJKJIUBICT CYTTEBO
BIUIMHYTH HA BIKOBi TIPOSIBU Ta MOKPANIUTU TEKCTYPY HIKiph [29, 42]
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3axinuenns madiuyi

Bup B3aemonii

Oco6MBOCTI B3aEMOIil

Cunepriam AHTaroHiam
- . AHA-xucaotin MOKyTh 3mitioBatn pH 1mkipu, mpote cTabiizoBaHa JKIPOPO3INHHA
CrabinizoBani N h
B — dopma sitaminy C (THD) € crabisbroio 1o okuchenns [9]. [Toennanms
®o pMﬁ sitaminy C AHA-xucsior Ta Bitaminy C cripusiec 3Ha9HOMY 3MEHIIIEHHIO IIMOMHNA 3MOPITIOK Ta
i A% A y BUPIBHIOBAHHIO TEKCTYPH IIKIPH, 110 CBIYUTDH ITPO TOKPAIIEHHS ii TPYKHOCTI
Ta BiHOBJIOBAJIbHUX BJacTUBOCTEH [36]
Perion Bensoiy 1niepokcni Moke OKMCHIOBATH PETHHOJ, 3HMKYIOUN Oro e(heKTUBHICTD.
| Gensoin PasoM BOHM MOKYTbh CIIPUYUHSITU 3HAYHE [OIPA3HEHHsT, 0COOIUBO Uy TJAMBOI IIKIPH.
e oiccng Kpim Toro, ixte ojHOYaCHe BUKOPUCTAHHS MOKe [PU3BeCTH 10 porocencubimizartii
p mkipu 5]
Perunon 3a3BUuail He peKOMEH/IYIOTh 3MIlITyBaTH PETHHOJ i CATIITUIOBY KUCIOTY B TIPOTIETY-
i camiiuioBa i JIOTIISIAY 32 MIKIPOO Yepe3 PU3NK MOYEPBOHIHHS 200 BUHIKHEHHS TTOTEHIIITHO
KHCJIOTa MOJIPA3HIOBATILHUX TTOOTYHIX eeKTiB
Kucnorn Crupr 1opy1iye rigposinigauii 6ap’ep MKIpH i IIOCUITIOE JIH0 KUCJIOT, [0 MOKe
i cnupT MIPU3BECTH JI0 Yy TJUBOCTI i TTO/[pa3HEHHS
bensoiny OxUTi03iiiHi 0Jii, SIKi BAKOPUCTOBYIOTb Y MACJISTHUX MPerapaTax, MoKy Tb
TIEPOKCH/T CIIPUYMHSITH KOCMETHYHI aKHe, OCKITILKHI [ist GeH301/Ty CIpsiMOBaHa came Ha
Ta ol YCYHEHHsI TIOPYIIEeHHsT POOOTH caIbHUX 3a/103 i mop [39]
Bewnsoiny [MoapasHeHHs: Ta CyXicThb MIKIPH € BiloMUMU MOOTYHIMY e(heKTaMu, TIOB'I3aHUMHU 13
HIEPOKCH/L 3aCTOCYBAHHSIM GEH30LIY MEPOKCULY 1 CATIIIMIOBOI KUCTOTH. O3HAKY TT0/IPA3HEHHSI
i KHCJa0TH BKJIOUAKOTH [TOUEPBOHIHHSL, IEUiHHSI, JIYIIEHHS Ta JIerKuii HaOpsik [39]
Bewnsoiny Benzoiny nepokeny paktuaHo okucHioe Bitamid C, 110 poOuTh ix HeeeKTUBHUMMU.,
HIEPOKCH/L OKMCHEHHS 3aB3K/H ITi/IBUIILYE PU3UK YTBOPEHHS aKTUBHUX (DOPM KUCHIO i
i Bitamin C To/Ipa3HeH s mKiph [39]
liapoxinon KopucryBauam cJriji yHUKaT OJIHOYACHOTO MiCIIEBOTO HAHECEHHS Ti/[POXiHOHY 3
i 6ensoiny 6eH301JTy TIEPOKCU/IOM ISt MIiCIIEBOTO 3aCTOCYBAHHST, OCKIJIBKH T1¢ MOSKE TIOCUITUTH
HIEPOKCH]L Mo/Ipa3HeHH MIKiPH Ta TIPU3BECTH /10 TineprirmenTartii [30]
3a BUKOPUCTAHHS 000X KOMITOHEHTIB iCHYE ITiIBUIIEHIH PU3NK BUHUKHEHHST
liapoxinon CYXOCTi Ta MOJIPa3HEHHA HMIKIPHU Y BUIVISI/IL JIyIIeHHS, TIOYePBOHIHHS Ta IHIITNX
i peTuHOI M nposiBiB gepmatuty. Lle crionykae 10 posnoiay B HaHeceHHi, m106 BizHoButu pH
mkipu [30]
lapoxinon OCKIJIbKY TIIIPOXIHOH caM 110 cO01 MOJKe CHPMYUHUTHU MOAPA3HEHHST,
i AHA- PEKOMEH/IOBAHO YHUKATH IHIINX TTOTEHIIIHO MO/IPa3HIOBAJIbHUX 1HIPE/IENTIB,
KHUCJIOTH Takux 9K AHA-KncsotH, BKIIIOYAI0UN IJ1iKOJIEBY, MOJIOUHY Ta JIMMOHHY [8]

Curij1 3BasKaTH Ha Te, 1[0 B KOCMETUYHUX 3aC00aX
OIHOTO OPeHTy MOKYTh OYTH 3aCTOCOBaHi iHHOBA-
ifHI (popMU THUX UM IHIIMX IHTPEJIEHTIB, MO HE
MPOCTO /Ia€ 3MOTY YHUKHYTH aHTAaroHi3My KOMIIO-
HEHTIB, a i, HaBIaKH, 3a6e31euye IXHI0 CHHEPTiYHY
B3a€EMO/IiI0. 30KpeMa, KJacuuHa (opMma peTHUHO-
iny — peruHos — morpebye ABOETAITHOI KOHBEPCil
B aKTUBHY (DOPMY, PETHHOEBY KUCJIOTY, 00 BILIH-
BaTH HAa KIITUHY MKipu. ToMy BUKOPUCTAHHS PETHU-
HOIJIIB CTAPOTO MOKOJIHHS 1 TOAQJIBIIT XIMIYHI MO-
muikarii faHUX aKTUBHUX PEYOBHH OYLYTh CYTIPO-
BOJIKYBATHUCS TOAPA3HEHHSM 1 € 0OMEsKYBaJIbHIM
YMHHUKOM JIJIsI IXHBOTO BUKOPUCTAHHS, 0COOJIMBO B
komOinarii 3 AHA. KpiM TOro, peTrHOoI MeHII cTa-
OLILHUI 1 MA€ CXUIBHICTD 0 Aerpajalii mi Brim-
BOM CBITJIa T MOBITPS.

Hatomictp inHOBamiiina ¢opma peTwHOixTy —
rizpokcumninakonony perunoar (HPR) — e ckman-
HIM ehipoM PETUHOEBOT KUCIIOTH, SIKHiT He OTpebye

KomnBepcii B aktuBHy (opmy. Ile 3abesneuye iioro
GesrocepeHio aKTUBHICTh Ha KJITHMHHOMY PiBHI,
pobustun Oibin cTablIbHUM Ta MEHII [TOAPA3HIO-
BasbHUM |29, 42]. 3aBasaku M BiaactuBoctaM HPR
MOsKHA yerinmo noeanysati 3 AHA-kuciaoramu 6e3
PUBUKY B3a€MHOTO IiACUIEHHS MOOIYHUX e(heKTiB.

Takum unnoMm, noeauanug HPR 1 AHA-xuciot
Y CKJIaJI OJTHOTO 3ac00y — I1€ He TPOCTO BUHSITOK 3
npasui, a ePeKTUBHA CUHEpPreTuYHa KOMOIHAL,
dKa JIa€ MOKJWBICTH MEPETBOPUTU MOTEHIIHHUN
AHTAroHi3M KOMIIOHEHTIB Ha IXHIO CIIJIbHY [Iifo.
Ile cnpusie migBuienuio eMeKTUBHOCTI AOTIISILY
3a MIKIPOI0, MIHIMI3YIOUN PU3UKU MOAPA3HEHHS Ta
Jlerpaiallii iHrpe/iieHTiB.

Kpim HPR, y kombGinamii 3 AHA-kucaoramu
CJIiJI BUKOPUCTOBYBATHU MIiKPOiHKAIICYJTbOBaHUM
petunon. [lposmonroBana Hanogopma T03BOJISIE
MOCTYTIOBO BUBIJTbHATH PETUHOJ, TUM CAMUM 3MEH-
myo4n mo6iuHi eheKTH TOPIBHAHO 3 TAKMMU 3BH-
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PucyHok. MopyLueHHs nirMmeHTaLii, 9Ke PO3BUHYAOCH
yepes 1 Mic BiA NOYATKY 3CTOCYBAHHS rAPOXIHOHY

YalfHOTO PETHHOJY, Ta 3abe3Ieuy€e MPOJOHTOBaHi-
muil eeKkT MOPIBHAHO 3 IHIMMMHU 3acobaMu Ha
OCHOBI HEIHKAICyJIbOBAHOTO PETHHOJTY.

Hacrynaum eranoM pocimipkeHHst OyB MOIIYK
indopmartii mpo MoKIUBI M06IYHI eeKTH 3a BUKO-
PHCTaHHSI KOCMETHYHIX 3ac00iB PisHUX OPEH/IIB i3
ypaxyBaHHAM B3a€MO/Iii BCIX KOMIIOHEHTIB XiMiYHO1
(hopMyIH IPOTYKTIB.

bararo moneit MoenHyOTh MPOAYKTU PI3HUX
TOPrOBUX MAPOK, IIPACHYYHU JIOCSTTU OTITUMAJIbHOTO
pesyabraty. OnHaKk BUKOPHCTAaHHS HECYMiCHUX
KOCMETUYHMX 32C00iB MOKe MaTH HeCIoJiBaHi Ta
HebaskaHi HACIAKK /151 310poB’st mkipu. Lle 0ocob-
JIUBO aKTyaTbHO [IJIS JIOMEN 3 UYTJAUBOIO ITKIPOIO
ab0 CXUJIBHOIO /10 ajiepriiinux peakitiii. Hecripust-
JIMBI peakilii Ha KOCMETHKY Ta 3aco0M 0COOMUCTOI
riri€HN € HAUTIOMIMPEHIIIO0 TPUYNHOIO 3BEPHEHHSI
J0 JIiKapsi 3 TPUBOMY AJNEPTifHOTO KOHTAKTHOTO
gepMaTuty. 3ebibIIoT0 BOHU € JIerKuMu abo
IIBUJIKO MUHAIOTH, aje iHOAI MOXKYTb BUHUKATHI
HECHPUATINBI M00IYHI eeKTH Y BUIJIAAI TOKCHY-
HoCTi, (hoToceHcHOimi3allil MKipyU Ta HaBiTH MyTa-
reanoi mii [21, 23]. Ilomwupenum TPUKIAIOM Yy
KOCMETOJIOTTT MOOIYHKUX e(hEKTIiB aKTUBHUX KOMIIO-
HEHTIB, IKi HeajeKBaTHO KOMOIHYIOTh ab0 Herpa-
BUJTPHO BKJIIOYAIOTH Y CXeMY JIIKYBaHHS TATOJIOTi4-
HUX 3MiH IIKipH, € PO3BUTOK asepriitnoro a6o
KOHTAKTHOTO JIEPMATUTY, TIMOMITMEHTAIIii Ta TTOCT-
3arajbHOl TileprirMeHTallii Ha TJi 3aCTOCYBaHHS
TiIPOXiHOHY. 3a TPUBATIOTO BUKOPUCTAHHA Ta HABITh
ITiCJId BIIMIHY TIPOXIHOHY MOPYIIEHHS ITirMeHTallii
BUHUKAIOTH BHACIIOK HAKOIINYEHH Ta BiKIa1EH-
H$ TOMOTEHI30BaHO1 KMCJIOTU B 1IKipi, 1110 BUSBJISI-
€TBCSI EPUTEMOIO, TIANTYJIOHO3HUMU BY3JIaMU, KOJIO-

ITHUMU MiJIlyMaMU Ta CUMETPUYHOIO CUHBO-YOPHOIO
Ta/ab0 Cipo-KOPUYHEBOIO TiNEPIIrMEHTALIEI0 Ha
NIISHKAX, SKi 3a3HATOTH BIJIMBY COHIIS (PUCYHOK).
Came TOMy CcydacHi KOCMETHYHI OpeH/I BUKOPHUC-
TOBYIOTb JIBTEPHATUBHI MOJIEKYJIU [IJIS KOPEKIIil
mirmenTaiii. IIpoTunokazamHsIMu 10 MicIIeBOTO
BUKOPUCTAHHS TiAPOXiHOHY € HaaMipHe mepedyBaH-
HS Ha COHIIl, 3aCTOCYBAHHS MpenapaTis, 10 CIpH-
YUHAIOTH (HOTOUYTIMBICTD, @ TAKOXK ajepris abo
MiBUTIIEHA YYTJAUBICTH N0 ITHOTO KOMIIOHEHTA.
OCKiTbKU TiIPOXiHOH YCMOKTYETHCS CHUCTEMHO,
TaKOK PEKOMEHIOBAHO OOMEKHMTH HOTO 3aCTOCYBaH-
Hs1 y BaritTHux abo JKiHOK, SKi roayioTh Tpyamio [8].

¥ 11b0My KOHTEKCTI BaXKJIMBO PO3YMITH MOTEH-
IifiHI pusnuKy Ta MOOIYHi edeKTH, AKi MOKYTh BU-
HUKHYTHU 32 OJ[HOYACHOTO 3aCTOCYBAHHS KOCMETUY-
HUX MPOJYKTIB Pi3HUX TOPrOBUX MapoK abo Hecy-
MICHUX JIIOYUX CKIAZ0OBUX, (POPMOYTBOPIOBATBHUX
(6a30BUX) KOMITOHEHTIB Ta HEOOI PYHTOBAHOTO BY-
KOpPHUCTaHHS 3ac00iB i3 arpeCMBHUMU irpe/licHTaMK
6e3 IPAMUX KIIHIYHUX [TOKa3aHb.

Cepen HUX BUJIJISTIOTH:

ITodpasnenns ma anepzitini peaxuii. Ilix dac
OJIHOYACHOTO 3aCTOCYBAHHS JIESIKUX KOMIIOHEHTIB
ixHi mobiuHi edeKTr MOKYTh B3aEMHO TIOCUIIOBA-
TUCD, CIIPUYUHSIIOUN JEPMATUTHU Ta iHIII BUIU TIOJI-
pasHenp mKipu. KpiM TOrO, mMoenHaHHd TEBHUX
KOHCEPBAHTIB, apoMaTu3aTtopiB abo OGapBHUKIB
MOXKe 3yMOBUTH asiepriiiai peakitii. Ili mapamerpu
BUPOOHUKHU BPaxOBYIOTh JIUIIIE MO0 BJACHUX ITPO-
AYKTIB, 4OTO HE CHOCTEPiraioTh y pasi KoMmOiHaIlil
KOCMETOJIOTTYHMX 3aC00iB PI3HUX OPEH/IIB.

3mina pH wxipu. Bukopucranns 3aco0iB i3 pis-
HuMu pH Mozke mOPyIUTH TPUPOAHUIN KUCTOTHO-
OCHOBHWIH CTaH MIKipH, 1O TPU3BOIUTH /10 PO3BUTKY
noznpasHeHHd. pH mkipn — 1e yHiKaabHUI MOKa3-
HUK, SKWAI BIJTMBAE He JIMIIE Ha TIOAPa3HEHHS, aje
il rapaHTye 30epesKeHHsT MiKpOOioMy HIKipH, Kt
BiZIITOBia€ 3a MiciieBuil imyHHMI 3axuct. CTBOpPIO-
it hopmyJin 3aco6iB, BUpOOHUK BpaxoBye pH 1010
BJIACHUX TTPOJIyKTOBUX JIIHil, YOTO HE MOXKHA TTepe/l-
GaunT 6€3 TONEePeTHHOTO TeCTYBaHHST KOMOIHAITi i1
pisHUX OpeHIiB.

@omocencubinizayis. [ToeTHAHHS 1ESTKUX aKTHB-
HUX IHTPEIIEHTIB Y BUCOKUX KOHIIEHTPAIIIX MOKE
MiIBUIIATYA YYTJAUBICTh MKIPU [0 yIAbTpadioneTo-
BOTO BUITPOMIiHIOBAHHSI, 110 301JIbIIYE PUBUK COHSTU-
HUX OITIKIB.

Henepeobauyeani ximiuni peaxyii. Ak 6a3oBi, Tak
1 aKTUBHI KOMIIOHEHTU MOKYTh BCTYIIATU B XIMiuH1
peaxiiii Mixk co6010, yTBOPIOIOUN HOBI CITOTYKH, SIKi
MOJKYTh OyTHU HIKIZJTHBUMHE [171sT 1Kipu. TecTyBamtst
KOCMETHYHHUX 3ac06iB y JabOpaTOPHUX yMOBax
JIOCTYITHO JIMIIE M[0/I0 BUKOPUCTOBYBAHUX PeIleri-
TYp y Mexax ogHoro Openay. Ilepexpecti peakirii
BUBYAIOTb JIMIIIE JIJISI MEINYHUX 3aCO0IB.
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Iopywenns 6ap’epnoi gymnxuii wripu. Hanpuk-
J1ajt, KoMOiHamisa 3aco6is, mo mictats AHA-kucaotu
Ta MEPOKCUIN, TPU3BOIUTD /10 TIONTKO/IZKEHHS TTPH-
POJTHOTO 3aXUCHOTO HGap’€pa, CPUYNHSIOUH CYXiCTh,
cBepOIK Ta JIYIIeHHS MIKipH.

ITideuwenns wvymausocmi wkipu. Bukopucranmst
HEeCYMICHUX IIPOAYKTIB MOsKe 3pOOUTH MIKIpY Oi/IbIIT
YYTJUBOIO /IO BIUIUBY HETATUBHUX YNHHUKIB HABKO-
JINTITHBOTO CePEeIOBUIIIA.

Komedozennicmo. Yepes biznuny abo ximiuny
HECYMICHICTD JICSIKUX KOMIIOHEHTIB MOKJIMBA 3MiHA
iXHBOI PO3UMHHOCTI, 1110 MOKE TIPU3BECTH JI0 3aKYTIO-
proBaHH: TOp (TaK 3BAaHOTO KOMEZOTEHHOTO e(PeKTY)
3 MOJIAJIBIITUM YTBOPEHHSIM YOPHUX I[SITOK Ta aKHe.

Snuncenns egpexmusnocmi 3acobie abo miseno-
sanns egexmy. 3MINIyBaHHS KOMIIOHEHTIB, fAKi
MAIOTh MPOTUJIEIKHY [Ii10, HATIPUKJTAJ], AHTHOKCHIAH-
TiB Ta IEPOKCHU/IIB, IPU3BOAUTD 0 iIXHHbOI B3AEMHOI
HelTpasisaltii i, BiAMOBIANO, € TPUIMHOIO Heehek-
TUBHOCTI 3aC00IB.

Ximiuni oniku ma nowxooxcenus wkipu. Ko
3aco0M ISt JIOTJISILY MICTSITh MOTYKHI aKTWBHI
IHTPeJIEHTH, TaKi 9K BOJHIO TIEPOKCHUJL YU CaJIiIIH-
JIOBY KUCJIOTY, TO iXHS B3aEMOJIiS MOKE CTATU MIPHU-
YUHOIO XIMIYHUX OITiKiB.

IHcuxonoziunuii duckompopm ma nHe3ado801ens.
pesyavmamom. HenepenbauyBani peaxiiii mikipu
MOKYTb 3YMOBHUTH CTPEC Ta HEBJIOBOJIEHHS BiJl
30BHIIIHBOTO BUTJISLY.

3a pesysbratamMu 00cepBaIliiiHUX TOCIIIKEHb
mobiuHuX eeKTiB, OB I3aHUX i3 BUKOPHUCTAHHIM
KOCMETUYHUX 32C001B, BCTAHOBJICHO, 11O /I i ABU-

IeHHsT eeKTUBHOCTI Ta YHUKHEHHsS HebaKaHUX
SIBUII CJIiJI BUKOPUCTOBYBATU TTPOTOKOJIA CUCTEM-
HOTO JIOTJIAY B MesKaX OHIET TOPTOBOI Mapk [23].
OTske, cUCTeMHUN 0TI 32 MIKIPOIO € 3a10py-
KOIO JIOCSITHEHHs OaskaHOTO pesyJibrary. Bin mepes-
6ayae KOMILIEKCHMIL I IXi/1, SKUH CIPSIMOBAHUI Ha
BUPIIIEHHS KOHKPETHUX HpoOJeM: BIKOBI 3MiHH,
MIrMEHTAIlis, 3aITaleHHs Ta MiBUIIeHA Iy TIUBICTh
MIKIpW, a TaKO’K HAa CHUHEPTeTUYHE 3aCTOCYBAHHS
npoaykTie. Came HayKOBO OOTPYHTOBAHUIN KOMII-
JIEKCHUU TiJXiJ /10 JIOIJISy 32 IHIKIPOIO CIpUse
MIBUAKOMY JOCSTHEHHIO Ga)kaHUX pe3yJbraTiB 6e3
no6iunux edexris. Bubip npoaykris oxniel kKocme-
TUYHOI MapKH He JIMIIE 3HUKYE PUSUK HeOaKaHMX
peaxiiiii, aje ii crpuse AOCATHEHHIO OLIbII mepes-
GauyBaHUX i MO3UTUBHUX PE3YJIBTATIB Y JAOTJISI/I 3a
mKipoio. Ile po6uth Taki mpoayKTH OibIl prBad-
JINBUMM JIJIsI CIIOJKUBAYIB, SIKi IParHyTh OTPUMATU
MaKCUMaJIbHY KOPHCTH BiJl IOTJISIY 3a COOOTO0.

Bucuosku

[TpoaykTy st JOTJISIY 3a MIKIpOto, siki GyJ10 po3-
POGJIEHO IS TTOEAHAHOIO BUKOPUCTAHHS, € e(eK-
TUBHIIIUMU 3aBJSKU iXHbOMY CUHEPTETUYHOMY
edexTy. Y3rokeHicTh yciX iHTPemiEHTIB i cKIamy
HPOAYKTIB OHI€T MiHITKN 3a0e31euy€e cuHepreTHy-
HY JIiT0 Ta CTIPUIE ITiIBUIIEHHIO 3ara/IbHOI ePeKTHB-
HOCTI JIOTJISITY 32 Kipoto. 3 OTJIIAy Ha crerudivani
motpebu MKipK 3aco6U /IS CHCTEMHOTO IOTJISIIY
OJIHOTO OPEH/LY MOKYTh CTaTH ONITUMATbHUM BUOO-
POM TSI TOCSATHEHHS MAaKCHUMAJbHOTO e(eKTy Ta
TPUBAJIOTO MiATPUMAHHS 3I0POB’S TIKiPH.

J:xepeso piHaHCYBaHHS: AaBTOPKA He OTPUMaJIA JKO/HOT (hiHAHCOBOI MHITPUMKH JIJISI TPOBENEHHS JIOCJTi/[KEHHSI.

Kondmixry intepeciB Hemae.
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Should skincare products from different brands
e combined for a systematic routine? (Review)

The modern cosmetics market has a significant number of companies offering various skin, hair and body care products.
However, the question of whether it is worth combining products from various brands or sticking to a single product line
remains relevant.

Objective — to summarize and compare information on the use of skincare products from a single brand versus multiple ones.
Materials and methods. Relevant sources on the systematic use of skin care products were searched online using systemic,

bibliosemantic, and analytical methods. Inclusion criteria were meta-analyses, literature reviews, original studies, and
official publications in professional journals.

Results and discussion. The interaction between cosmetic ingredients is a complex and crucial aspect of developing effective
products. Understanding how ingredients affect each other allows us to create safe and effective formulas. The advantages
of using products from a single brand include product compatibility, balanced care, efficiency, reasonable choice, and
consistency in care.

The phenomenon of synergism is widely used to create products that are more effective in achieving desired results, such
as moisturizing, skin brightening, or combating signs of aging. For instance, the combination of stabilized vitamin C and
vitamin E can enhance the skin’s antioxidant defense since these components support and restore each other’s actions,
providing better protection against free radicals.

Potential side effects of using incompatible cosmetic products from different manufacturers include irritation and allergic
reactions, changes in skin pH, photosensitization, unpredictable chemical reactions, disruption of the skin barrier function,
increased skin sensitivity, comedogenicity, reduced product effectiveness or neutralization of effects, chemical burns and
skin damage, psychological discomfort and dissatisfaction with results.

A systematic skincare regimen of the same company is key to achieving desired results, including addressing specific concerns
such as age-related changes, pigmentation, inflammation, and increased skin sensitivity.

Conclusions. Skincare products designed for combined use are more effective due to the synergistic effect. The consistency
of ingredients and formulations within a single pro

duct line ensures a synergistic action that enhances the overall effectiveness of skincare. Given the specific needs of the
skin, a systematic regimen from a single brand can be the optimal choice for achieving maximum results and ensuring long-
term skin health.

Keywords: comprehensive care approach, effectiveness and safety, synergism of cosmetic ingredients, compatibility of
cosmetic products, incompatibility of cosmetic products.
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HauioHaAbHUIN MeaAndHUM YHiBepcuTeT imeHi O.O. boromoabLgl, Kuis

CYy4QCHI NOTASIAM HO eTiONATOreHe3
rHI3AOBOrO OBAUCIHHS TO NEPCNEKTUBHI
HAMPSIMU MOTO AIKYBOHHS (OTASIA AITEPATYPWN)

Mera po6oTH — 1IpoaHali3yBaTy Cy4acHi JiTepaTypHi JaHi 1010 B3a€MO3B 3Ky IMyHHOI CUCTEMU OPraHi3My i BOJOCSHUX
oKy B B acmexTi eTiomaroreHesy rHi30OBOTO OOJIUCIHHS Ta BUSHAYWTH TEPCIEKTUBHI HAIIPSIMU Tepariii Mboro aep-
MaTosy.

Marepiamu Ta metoau. [IpoBesieHo oruisg/1 Cy4acHOi HAYKOBOI JliTepaTypH 100 B3aEMO/Ii1 iMyHHOI CUCTEMI OPTaHi3My 3
Bosiocstnumu postikymamu. OcrnoBHa yBara rnpujijiena posi imynnux kiaitun (T-xmiTun, Makpodaris, 1eHAPUTHUX KITITIH )
Ta iXHIX CUTHATBHUX NUTAXiB (iHTEpsIelKiHY, (haKTOp HEKPO3Y IMyXJINH, iHTepdePOHN) Y MiITPUMIL TOMEOCTAa3y Ta PO3BUTKY
THI3ZI0BOTO OGIMCIHHS. Y MPOBEACHOMY OTJISIII PO3TIISAAIOTHCST OCHOBHI KOHIIETIIIIT IMyHOOTOCEPEIKOBAHOI pererepartii
BOJIOCCSI, AaHATI3YIOThCS He3'sICOBaHi MeXaHi3MH Ta 0OTOBOPIOIOTHCS MEPCTIEKTHBY TEPATIEBTUYHOTO BUKOPUCTAHHS X
MeXaHi3MiB /IS JIIKYBaHHS PI3HUX TUIIB IMyHOOTIOCEPEAKOBAHOI aIOMeTii.

PesysbraTu Ta 00roBOpeHHs. 3riiHO aHAII3Y IPOBEIEHOIO OTJISIALY JITEPATYPU BCTAHOBJIEHO, 1[0 IMYHHA CHCTEMA Biflirpae
KJIFOYOBY POJIb Y PETYJISIII IIUKJIY POCTY BOJIOCCS, 3a6€311€UyI0UH SIK ITATPUMKY TOMEOCTa3y, TaK i TPUTEPUHT ITATOJIOTTYHIX
mporteciB. Makpodaru ta peryasTopHi T-KIITHHN CIIPUSIOTH pereHepartii BOJIOCSHIX (OTiKYJTiB Yepe3 TPOAYKITio haKkTo-
piB pocry. [lucbananc y poboTi iMyHHOI clCTeMM, 30KpeMa IiBHIIEeHA AaKTUBHICTD TIPO3ANaJbHUX IIUTOKIHIB, MOKE MIPU-
3BOJUTH JI0 aBTOIMYHHUX 3aXBOPIOBAHb BOJIOCCS, TAKUX sIK THizzoBe obaucinns (alopecia areata).

BucHoBku. Anasi3 cydacHux JitepaTypHUX JAHHUX BKA3y€ HA HASBHICTH TICHOTO B3aEMO3B'I3KY iMyHHOI CUCTEMU Opra-
Hi3MYy 1 BOJTOCSHUX (DOJTIKYJIIB B aCEKTi BUHMKHEHHS THI3Z0BOr0 o6 mcints. [logabplie BUBYEHHS MeXaHI3MiB iMyHOOIIO-
CEPeIKOBAHOI pereHepaltii BOJIOCCs € TePCIeKTHBHIM JIJIst PO3POOKM HOBOTO HANPSAMY JIKYBaHHsI THi3[I0BOTO OOJIUCIHHSL.

Kirouosi ciioBa

THizmoBe 06JHCiHIS, €TioMAaTOreHes, iMyHHa CUCTEMA OPTaHi3My, ePCHEKTHBHI HATTPSIME JTiKYBAHHSI.

Anoneuiﬂ (alopecia), abo obaucinms, — 1e yacr-
KOBa 4i MOBHA BPOJKeHa ab0 HabyTa BiACyT-
HicTh BoJioccst. J[o HaOyTuX ajoneriii BiiHOCSThH
06JIMCIHHSA THI3[0BE, aHApOreHeTHdHe, cebopeiite,
cudiTiTUIHE, JIETTPO3HE, TOKCUYHE, CHMIITOMAaTHYHE,
30KpeMa IIicJid MOJI0TiB, ToJIoAyBaHHS TOIO. [pyna
BPOJIKEHUX aJIOIelli BKIIIOYA€E CIIAJKOBI CHHAPOMHU,
JIO IKUX HAJIEKUTD TIMOTpUXid (aKkporepis pojinHHa
TorTpona), aaTinpoTHYHA €KTOIEPMATbHA TUCILIA3IA,
cunzapoMm Komnpani—Itonepmana, kepatomepmis byr-
ke—Dimepa, cungpom Ipoba, CHHAPOM Kyd4epsiBOro
BOJIOCCS, CUHPOM YHHW, TPUXOPUHOMAIAHTOBUI
CHHAPOM. Buissiiors Takok pyOuesi anonerii —
nceszomnesiany bpoka, yepBonuii BoBuak, (oJiKy-
JgpHuil Myrnunao3, cunapom Jlitrtma—Jlaccioepa,
QJIOTIEITIIO TTiCJIs PEHTTEHIBCHKOTO OMPOMiHEHHS.

Tnisnose obsncinust (alopecia areata), cHiHOHIM
IUIIIUBICTD, TOJIOMO3iCTh, BOTHUIIEBE OOJIMCIHHS,
rai3goBa ajornellis, komaa Ilenbca. Ile mommpena
dopma HabyTol asyormerrii, MO XapaKTepPU3YEThCSA
PaITOBUM BOTHUIIEBUM YK TOTAJIbHUM BUTIAIIHHIM
BoJIoCCs Ge3 IBUII 3anajieHHs1, pyOIioBaHHS i aTpo-
Gii mKipy BHACIOK /i1 PIBHOMaHITHUX ITaTOJIOTIY-
HUX YNHHUKIB.

ETiomnoriio Ta marorenes rai3roBoi ajorelii ocra-
TOYHO He BU3Ha4YeHO. /0 IMOBIpHUX YNHHUKIB Biji-
HOCSTH MOPYIIEHHS iIMyHHOTO CTaTyCy, HelpoTpodid-
Hi 1 eHIOKPUHHI PO3Iaan, 0coOIMBO 3 HOKY CHCTEMI
rinodis — HAJIHUPHUKOBI 327103, CTPEC, XPOHIUHI Ta
rOCTPi IHTOKCHUKAITi1, TPAaBMU, HACJII /KU OTTePATUBHUX
BTpYy4YaHb, HASIBHICTh XPOHIUHOI (POKATBHOI iH(EKITii
tomo. Henepexbauysanicth 1epebiry THi3ZL0BOTO
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00JIMCIHHS, BeJIMKA KiIBKICTh 0T0 KIiHIYHUX (hOpM,
HASIBHICTB CYITYTHIX 3aXBOPIOBAHb, SIKi CYTTEBO BILINU-
BAIOTh Ha Mepedir JAepMarosy, YHEMOKIMBIIOOTH
MOSICHEHHST BCIX BUMAJKIB THI3Z0BOTO OOJMCIHHS
€IMHOIO IIPUYMHOIO, 1110 € IOKA30M ITOJTIeTIONOr YHOC-
Ti 1€l XBOpoOU. 3axXBOPIOBaHICTh Ha THI3I0BY aJio-
TEINi0 CTAaHOBUTD 3—5 % 3arajibHOI KiJIbKOCTI JiepMa-
TO3iB, 37e0LIBIIOrO Yepes Hel MOTepIanTb 0coOu
MOJIOJIOTO BiKY, ajie BiJJoMi BUIIQJIKU THi3JI0BOTO
OOJIMCIHHST B HEMOBJIAT 1 JIOZIEl JIITHBOTO BiKY. 3a
JTAHUMW OJTHUX aBTOPIB, 3aXBOPIOBAHICTL YOJIOBIKIB
Ta JKIHOK € Maii’ke OJHAKOBOIO, 32 Pe3yJbTaTaMu
JIOCJIIJIKEHD 1HIINX, Ha THI3/IOBY aJIONEIi0 XBOPIIOThH
MepeBaKHO KiHKU. BUPi3HAIOTH Taki KiiHIuHI (hopMu
THI3ZI0BOTO OOJIMCIHHS: BOTHUIIEBY (HAsBHICTD OHU-
HUYHUX 200 MHOKUHHUX 130JIbOBAHIX BOTHUII] 00JIH-
CIHHS 3 OKPYIJIMMK 0OpUCAaMK Ha MIKipi BOJOCHCTO]
YaCTHUHM FOJIOBH ); CyOTOTAIBHY — BOJIOCCS BiICYTHE
Ha OLIBIIIH YacTHHI TTOBEPXHi BOJOCUCTOI YaCTUHHI
rososu (maoma oOAUCIHHA CTaHOBUTH moHaz 2/3
MOBEPXHi CKajbla, 36epiraloThCsl TIMBKU OKpeMi
<KYTTUKA» BOJIOCCA ); TOTAIBHY — BOJIOCCS BiICYTHE
Ha BCill TOBEPXHI TOJIOBY; YHIBEPCATbHY — BOJIOCCS
Bi/ICYyTHE Ha BCiil TOBEPXHI IIKIpH; CTPIUKONMOIIOHY,
abo odiasuc Ilesbca, — BOJIOCCS BiICYTHE B KpailoBiii
30HI B IITHIN MTOTUJINII Ta CKPOHb [6].

Hayxosi gociimzkenns cepeiniu XX CT. CIIPUSLIIN
BUHUKHEHHIO TPUXOIMYHOJIOTI1 — TasTy3i, SIka BUBYAE
B3AEMO/IIT0 IMYHHO1 CUCTEMH Ta BOJIOCTHUX (DOTIKY-
aiB (BD). Ileit Hanpsm 30cepezkeHo Ha BU3HAYCH-
Hi MeXaHi3MiB IMyHHUX IIPUBIiJIEIB, IMyHOOIIOCEPE/I-
KOBaHil asornertii Ta iMyHHi# TosiepantHocTi [16].

B® y ccaBiiB xapakTepU3y€eThCsI 3IaTHICTIO /10
IUKJTIYHOT pereHepartii, siKy 3abe3neuyioTh pisHi
cTOBOYPOBI KJITHHM, IO BXOIAATH 10 HOTO CKJIALY.
¥ cydacHux gocaipKeHnHAX IMyHHY Hillly BU3HAYEHO
SIK OIMH 13 TOJIOBHUX YMHHUKIB, $IKI PEryJilolOTh
AKTHBHICTh CTOBOYPOBUX KJITHH 1 ITPOIIEC pereHepa-
1ii omikymiB Bosoccs. Lli cTpyKTypu BUSIBISIOTH
XEMOTAaKCUYHY aKTUBHICTb, CIIPSIMOBAHY HA 3aJTy4€H-
Hs1 Makpodaris i T-miMdonuTis, 110 1a€ 3MOTY BILIN-
BaTH Ha CTaJIii CIIOKOIO, TTpoJtidpepartii Ta audepeniria-
11 emiTe/liasbHIX CTOBOYPOBUX KJIITHH 32 HOPMAaJIb-
HUX (Di3i0NOTIUHUX yMOB i B pasdi yIIKO/KEHb.
[opytenns MbOTO CKJIAJHOTO PETYJIATOPHOTO MeXa-
Hi3MY MOKe TTPU3BOIUTH 10 KJIIHIYHO BAXKKUX (HOPM
asoniellii, Takux sk pyoOuesa Ta HepyOuesa [2].

Mera poboTH — MpoaHasi3yBaTH CydacHi JaHi
JIiTepaTypH IO/I0 B3AEMO3B SI3KY iMyHHOI CUCTEMU
opranizmy i B B acriekTi etionarorenesy rHizo-
BOTO OOJIMCIHHSI Ta BU3HAYMTHU IMEPCIIEKTUBHI Ha-
MPSIMU TEPartii ITbOTO IEePMaTO3Yy.

Marepiaiu Ta MeTOAN

[IpoBeseno orJisa/ Ta MpoaHaai30BaHO CyYacHi JaHi
HAyKOBOI JIiTepaTypH 010 B3AEMO/Ii1l IMyHHOI CHC-

Temu opratizmy 3 BM. PosrisiHyTo OCHOBHI KOH-
IETIIi1 IMyHOOTIOCEPeIKOBAHOI peTeHepallii BOJIOCCH,
MpoaHa/Ii30BaHo He3'sicoBaHi MexaHi3M1 Ta 0OTOBO-
PEHO TEePCIIEKTUBH TEPATIEBTUYHOTO BUKOPUCTAHHST
[IUX MEXaHi3MiB JIJId JIIKYBaHHS TAIli€HTIB 13 Pi3HU-
MU TUTIAMH IMyHOOTIOCEPEIKOBAHOI aJIOTIeTIi].

PesysbraTu Ta 00rOBOpEHHS

Bosocsani domikyan BUKOHYIOTH Pi3HOMAHIiTHI
(yHKIII i, 30KpeMa, TePMOPETYJIAIIII0, 3aXUCT BifT
(hisUUHUX BIINBIB, CEHCOPHE CIIPUWHATTS, 2 TAKOXK
BiZIIrPafOTh IEKOPATUBHY Ta COIIAJbHY POJIb. BoHN
JIEMOHCTPYIOTh YHIKAJIbHY 3/IaTHICTD /10 pereHepartii
ITi/l BIUTMBOM Pi3HMX YMHHUKIB, TAKUX SIK TPAaBMH,
eSS, TOPMOHAJIBHI 3MiHM B TI€PioJl BariTHOCTI
a00 BIUIUB TIEBHKX IUTOKIHIB Ta IMyHOMO/LY/TIOBAJIb-
HUX npenaparis. [[Jist 36epekeHHs pereHepaTHBHO-
ro noreuitiany mpotsarom xkuttsi B BukopucroBy-
I0Th KiJIbKa IPYI CTOBOYPOBUX KJIITHH, JTOKaIi30Ba-
HUX y Pi3HKX aHaromiunux 3oHaX. CyKymHO I
KJIITHHHU MTO3HAYAIOTh K cToBOYpoBi Kiaitnau BM
(CKB®). /lo nux HajexaTb [MOBLIbHOIUKJIIYHI
emitesiabHi cTOBOYPOBI KIITUHU, PO3TALIOBAHI Y
JUJISTHITL OTTYKJIOCTI, MIBUAKOITUKJTIUHI eTiTeTiaabHi
KJITITUHU-TIOTIEPE/ITHUKN Y BTOPWUHHOMY 3a4aTKy
BOJIOCCSI, JIEPMaJIbHi CTOBOYPOBI KJITHHH, 1110 JIOKA-
JIBYIOTHCS B OCHOBI IepMajIbHOT 0O0JTOHKH, 8 TAKOK
cTOBOYPOBI KJIITHHYM KOpeHeBOi MmixBu. [lisibHICTD
CKB® cyBopo KOHTPOJIIOIOTH 30BHIIIHI CUTHAJIH,
MiITBEPKYIOUH, IO TPOIIECH PereHepaltii BOIOCCS
BiZIOYBalOThCsI B WiTKO BU3HAYEHUX MeKax, SKi
nepeabavaroTh KOOPAMHAIIIO MisK cyciaHiMu (oJri-
KyJIaMU Ta HaBKOJUIIHIM cepepoBuiieM. J[xkepe-
JIaMU TaKUX CUTHAJIIB € BHYTPIITHBOIIKIPHI aINTIO-
uTH, AepMasibHi (GibpobiaacTu, KPOBOHOCHI Ta
JgiMbaTUYIHI CYyAHH, a TAKOXK Tepudeprnyna HepBo-
Ba cuctema. [71MOOKe BUBYEHHS [TUHAMIYHUX CHT-
HAJIbHUX MEPEsK y IMiHl Hillll € HaZ3BUIANTHO BaKIIN-
BUM JIJIs PO3YMIiHHSI MeXaHi3MiB akTUBaIlil cTOBOY-
POBUX KJIITHH, IXHBOTO CAMOOHOBJICHHS, D epeH-
mianii Ta 3abesnedeHHss TKAHWHHOTO TOMEOCTasy, a
TAKOZK JIJIsI BUSIBJICHHS [IPUYNH, YePe3 sIKi [OPyIieH-
HS TIUX TIPOIIECIB MTPU3BOJATH /10 PO3BUTKY JlepPMa-
TOJIOTIYHUX 3aXBOPIOBAHD [1].

ImyHHa crcTeMa BUKOHYE KITIOUOBY (PYHKIIIIO Y
MiTPUMAaHHI TAPMOHI1 OPTaHi3My, BUXOASIN 32 MEKi
TPAJIUIINHUX TYMOPAJIbHUX 1 KJIITUHHUX MEXaHi3MiB
3axuCTy, siki Oy/u BiIKPUTI TOHAJ CTOJITTS TOMY.
Bona Bijiirpae BupitaabHy poJib y pereHepaTuBHUX
mpoiiecax, yCyHeHHI KJIITHH, 0 CTapiloTh, CTUMY-
JIALT aHTioreHe3y 1 peryJidilii reTeporeHHOCTI iIMyH-
HUX KaiTuH [15].

Pesyabratut yJabsTpacTpyKTYPHOTO aHAI3y TIiI-
TBEPAMJIN, 1[0 3HAYHA YaCTHHA MiKpPOhIOpH IIKIpH
JIOKaJI3y€eThest B oTBopax BD, mifkpeciiooun ixHio
PO SIK TOJIOBHUX ME/iaTOPiB IMyHHOI TOJEPAHT-
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HOCTI 710 KOMeHCcaJIbHUX Mikpo6iB. Kpim Toro, cyvac-
Hi pocaijpkends sugasuiy, 1o BD e BakiauBuMu
BOPOTaMH [IJIsl TIPOHWKHEHHS IMyHHUX KJITHH Y
IIKIpHY Hilly. B TPUX0IMYyHOJOTI1 OCTaHHIM 4acoM
AKTUBHO JIOCJTI/IKYIOTb MEXaHi3MU iIMyHOOIIOCEpe/I-
KOBAHOI pereHepaitii BOJI0CCs Yepe3 MaHImyJIIii 31
CKB® i pepmudepentiarii KIITHH AepMaTbHUX i
emniziepmasnbpuux mapis [10, 11].

Harenep BcranossieHo, o T-KJIiTHHY Ta MaKpO-
(baru € ocnoBHuMU perysisitopamu perenepaitii BAD
SIK Y MesKax (hi3ioIoTiTHOTrO UKy POCTY BOJIOCCS,
TakK i IijJ{ 9ac TpaBM M TOMKOKeHb. [IpoTe auc-
Gamarc abo HagMipHa aKTUBAISA [UX B3aEMOIIii
MOXYTh CHPUYUHATU KJIHIYHO 3HAUYI (Gopmu
iMyHOOIIOCepeIKoBaHoi aornertii [14].

[llxipa € yHIKaJIbHUM OPTAHOM i3 IMUPOKUM
HaGOPOM IMYHHUX KJIITHH, PO3MOIIIEHNX TI0 BCii 1
noBepxHi. Halimomupenimmmu cepesi HIX € MOHO-
HyKJIeapHi (parouTu, 30KpeMa IeHAPUTHI KJIi THH!
ta Makpodaru. JleHapuTHi KaiTuHU 371e61IbIIoro
JIOKAJI3YIOThCS y TOBEPXHEBUX ITapax JEPMHU, TO/
K Makpodaru nepeBakaioTh y TJIHOMIAX IIapax.
Makpodaru mozinsaoTscs Ha mpodananbii (M1) i
npotusananbHi (M2) miaTumnm Ta MatloTh TUHAMIYHI
yHKIIii, o 103BOJISIE iIM afaNTyBaTUCS 10 3MIiH Y
CepeoBUIIl Ta BUKOHYBATHU 3aBIAHHI, TTOB sI3aHI 3
pereHepaitiero Tkanu [9].

Kuitunu Jlanrepratca, siki CTaHOBJISTH OJIM3bKO
2—3 % emnijlepMaJbHUX KJIITUH, BUKOHYIOTh POJIb
AHTUTEHIIPE3EHTYI0UNX, 3aXOILIIOI0UYN AHTUTEHU i
MepeatoyuH iX 10 perionapHuX JiM(paTUIHIX BY3JTiB.
Y mouHY 11 KAITUHA TaKOXK BUSBJIIOTD Y T1JISTHITL
BOJIOCIHOI BUPBHU, OMYKJIOCTI Ta CAJIbHUX 3aJ03.
IXHS KiIbKiCTb 3MIHIOETHCS 3A/I€KHO Bl aHATOMIU-
HOTO PO3TAIlyBaHH:, CTaJii MUKy (GOTiKyaa Ta
GJIU3BKOCTI 0 HHOIrO. Y AEPMi JOPOCIOI JIHOAUHI
MaKpodaru Ta IeHAPUTHI KT THHH TOMIHYIOTb CEPeTT
imyrHux kaitra. HIKipa Takox MicTHTh TPUOIN3HO
20 mupa T-nimdonuTis, SKi mominaoTs Ha y6T- Ta
offT-kmitunn. Y monuan emigepmanbhi O T-kii-
TUHU BiJICYTHI, ajie B MUIIIEH BOHU BiIirPalOTh BaxkK-
JIUBY POJb y MIATPUMAHHI €ITiIePMATbHOTO TOMEO-
crady. [lepmanbhi yOT-KJIITUHU, SIKi CTAHOBJIATDH
6:m13bpK0 50% nepmasbaux T-KiiTHH, 6€PyTh y4acTb
Yy 3aXMCTi BiJl TATOTEHIB, CIPUSIOUM 3aTyUYEHHIO
HeliTpodimiB uepes cexperito [L-17 [3].

binpnricts o T-kiiTuH y MIKipi mpeacTaBiieHi
kiaiTnHamu pesugenTrol mam’siti (KPIT), o 3a6e3-
MeYyoTh JIOKaTbHUN iMynuuit 3axuct. CD4" Ta
CD8" T-xnitTuam jokanisyoTbed B emitesii B,
npuyomy CD8*-KITITUHN TaKOXK BUSIBJISIIOTD Y MiX-
oanikynspruomy enigepmici. bauzbko 10 % CD4*
T-xnitun y mkipi moanau € FoxP3* Treg-kmitu-
HaMH, SKi PEryJIO0Th 3alaJbHi PeaKilii Py TaKuxX
CTaHax, K aTONIYHUI JepMaTUT, KOHTAKTHA Tirep-
YyTAUBIiCTH i Ticopias. [lepudomikyasapunii mpoctip

3HAYHO BiJIPI3HAETHCS 3a CKJIQJOM IMYHHUX KJITUH
Bil MUKGOTIKYJIIPHOTO. Y HBOMY TIePEeBAKAIOTh
TJIafKi KmiTunu, Makpodary, Kiaitnnu Jlanrepramnca
ta T-KITiTUHY, SIKi pa3oM CTBOPIOIOTH CTPYKTYPH,
nozxi6bui 70 niM(GOITHUX YTBOPEHD, OB’ g3aHUX 31
camzoBuME obostonkamu. [Topyrentst iiMbaTuaHOl
Mepeski, acorifioanoi 3 BMD, Moke CHpUYUHITH
repeaJyacHi UKW IXHBO1 perenepartii, miKpecIo-
1041 BaKJIUBICTD II€T CUCTEMMU JIJISI PEryJIIlii aKTUB-
HocTiCKB®. Imynni kiitunu, nos’sizani 3 BD,
yepe3 IUPOKUI CIIEKTP HUTOKIHIB 3a0€311e4yioTh
3aXMCT Bif iH(MEKITiH, PETyII00Th IMyHHI PEakIrii Ta
MiATPUMYIOTh TKAHWHHWI TOMEOCTa3, BILINBAIOYN
Ha dyuxkiionaspaicte CKBO [5].

st po3yMiHHS POJIi IMyHHUX KJITHUH Y PEryJisi-
nii perenepanii BMD BaxiauBo mpoanasiizyBaTu
KJITHHHI Ta MOJIEKYJISIPHI MeXaHi3Mu, 1110 3abe3me-
YYIOTh ITUKJI pOCcTy Bosoccs. [leil ki ckaanaeTbes
3 TPHOX OCHOBHUX (pa3: Tesmoreny (hasa CIOKOIO),
aHareny (¢asa akTUBHOTO POCTy) Ta KarareHy (basa
perpecii). Pereneparusuuii noreniiaaz BD BusHa-
YAaETHhCSI CUHXPOHI30BAHOIO MisIBHICTIO PI3HUX
HOIYJIAL{ CTOBOYPOBUX KJIITUH 1 KJIITHH-TIONEPE]]-
HUKIB, JIOKQJII30BaHNX Y PI3HUX aHATOMIYHNX 30HAX.
Yiepiiie CTpyKTYpY, sKa Ii3Hillle OTpUuMaja Ha3BY
«omykicth» (bulge), onmcas Himerbkuii ricrosor
Mpann don Jleigir y 1859 p. Bin Busnaums ii sgx
«IOTOBIIEHHSI» a00 «KPYTJIY OIYKJICTh», 10 3Ha-
XOJIUTLCA y BEPXHIil TPETUHI KopeHs BoJioccd. [Tpo-
Te ii GiosIoriyHa 3HAYYIIICTh 3aIUIIATACS HEIO0OITi-
Hernoio 10 1990 p., koau OyJI0 BCTAHOBJIEHO, IO
KEPATUHOIMTH TI€l MIJISTHKY 3/IaTHI 10 TIOBIJIBHOTO
UKy TIOALIY i MIiCTATh KJIITHHHU, IO 36€piraioTh
miTku. ChOTO/HI 11 KePaTHHOIIMTH BU3HAHI CTOBOY-
pPOBUMHU KJIITUHAMH, SIKi MOXYTHh pereHepyBaTH
enitemianbii cTpykrypu BD i mixxdomikyasapruit
eTTifIepMic TiCIA TOIIKOIKeHb. KimiouoBi Mapkepu
cTOBOYPOBUX KJITUH OIyKIOCTI BKII0YaoTh CD34,
Lgr5, Sox9, NFATc1, Tef3, kepatun 15, Lgr6 Ta
Lhx2. Knitunu-nonepesnuku 3 OLIbII MIBUAKIM
IIUKJIOM TIO/IiNY, 4Ki eKcIpecyloTb P-xajarepu,
JIOKAJTi3YIOThCST Y BTOPUHHOMY 3a4aTKy BOJIOCCSI, 1110
pO3TaIOBaHUN MIiXK OIYKJICTIO Ta JAepMaJbHUM
cocoukoM. [1i KTTHHN MaOTh BUMLY TPAaHCKPUTIITIHi-
HY aKTUBHICTb MOPIBHSAHO 3 KJIITUHAMU OIMYKJIOCTI
11 aKTUBYIOTbCA B Mi3HIH (asi Tesoreny, 3a Kiabka
nHiB 10 aktusanii CKBO [8].

Mesenximanpunii kommnonent BMD Bkiiouae nep-
MaJIbHy 000JIOHKY 1 JIepMaIbHUN COCOYOK — THIYK-
TUBHI KJtiThHY 0151 ocHoBH odrikya. Ii crpykrypu
miaTpuMyIoTbess aSMA* Sox2" mepMaTbHUMU CTOB-
OyPOBUMU KJIITHHAM, SIKi JIOKTI3YIOThCS Y HUKHIN
yacTuHi gepMaibHoi obosonku. ExcriepuMenTH 3
BUKOPUCTAHHSIM JIa3€PHOI Ta reHeTU4HOol abusarii
MOKA3aJIu, 1110 32 Bi/ICYTHOCTI IepMaJbHOTO COCOYKA
B® zanumaerbes y dasi tesnoreny. Masy crokoio
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B® nigrpuMye mocusieHa repeaada CUTHAJIB KicT-
koBuM Mopdorernnm 6ikom (KMB) y CKBD, siki
niepeOyBatoTh y CTaHi Criokoto. CUrHaIbHI MOJIEKYJIH,
taki ssk Bambi, TGFB2 i Sostdc1, cexperyrorbest
JIEPMAJIBHUM COCOYKOM 1 TIATPUMYIOTH T1eii cTam [4].
MoumnekymnsipHi B3aEMOIi1 MixK IepMaTbHIM COCOU-
KOM, 3a9aTKOM BOJIOCCSI Ta CTOBOYPOBUMHE KJIITHHAMU
OITYKJIOCTI € KPUTUYHO BAKIUBUMU JIJIT pereHepartii
B®. 11i mporiecu TicHO iHTErpoBaHi 3 IMyHHUMH CHUT-
HaJlaMH1, SIKi KOOMTYIOTh PETeHepaTUBHI TTPOTPAMIL.
Pesynpratu jlocipkenb BUSBAIA IUKJIYHI 3MiHA
KUIbKOCTI IMyHHUX KJTiITHH, IKi KOPEJIOI0Th i3 (hazamu
IUKJTY pocTy Bostoccst. Hampukiiaz, nepudomikyisp-
Hi CD4" i CD8* T-xnitunu, ydT-kiaitunu nepmu ta
Makpodarn MiHiMi3yloTbCcsl B TeJIOTeHi, ajie IiXHs
KiTbKICTh 3HAYHO 30111y €Thes B anaredi. HaBmaku,
Treg-xmitunn (CD4" FoxP3") i omacucti kmitruam
3MEHIIYIOTHCST B aHATEHI, TOMI K KaiTruHU Jlanrep-
rafca i yOT-KMTUHKM 3aMIIAIOTHCS CTaOLIbHUMM
MIPOTATOM YChOTO TUKIY. JloTemep 3amuianocs Bif-
KPUTUM TIMTAaHH4, YA € I 3MiHU TPUYWHOIO YU
HACJIIKOM IIMKJTY POCTy Bostoccsl. PedyssraTu cydac-
HUX JIOCJIIZKEHbD JOBEJH, 1110 perenepaiiist BA saie-
JKUTh Bl ckiagaux B3aemonin BAD rta imyHnnux
KJITHH, Jie TIPOBIIHY POJIb BiIirpaioTh T-KJIITUHU Ta
makpodaru. Makpodaru 6epyTh aKTUBHY y4acTh Y
peryJitii a3 UKy Bostoces. Y (pasi kartaremny BOHU
CIPUYUHSIOTH JIETPAJIAIII0 KOJIAr€HOBUX BOJIOKOH
CTIOJIYIHOTKAHUHHOT 000JI0HKN (hOJTIKYIa, a B TEJIO-
reni migrpumyiors CKB® uepes curnaibHuil muisix
JAK-STAT, ortocepenkxoBanuii Oncostatin M (OSM).
Makpodaru takox cekperyiorb Wnt7b ta Wnt10a,
AKTUBYIOUM CUTHAJIBHI 1IIIXU B-catenin/Wnt. Pery-
sgropui T-xmitTuan (Treg) BiirpatoTh KIOUOBY POJIH
y HiATpUMaHHiI iMyHHOTO roMeoctasy HaBkosio BO.
Bonu pexpytyiotbcs B mepudostikyIapHII TPOCTIP
i MiHIMI3yI0Th aBTOIMYHHI peakiiii. BD Buziasiors
IL-7 i IL-15 g migrpumanss T-kiTvH mam’'sTi, a
takoxk CCL20 mms pexpyryBanus Treg-wimitun y
BIANOBiAL Ha 110 KOMEHCAIbHMX MIKpoOis. Ilomm-
KOJUKEHHST 3aIyCKa€e pereHepatusHi mpoiecu B BO,
akTUBYIOUM (DOiKy/IM, siki 1mepebyBaoTh y (asi
TeJIoreny. Y 1uX Ipoiiecax KJII0UuoBY POJIb BiZIirpaioTh
Makpodaru ta T-kimituau. Makpodaru pekpyTyioThb-
csa mo mictg ymkomkenus yepe3 CCL2 i ctumy-
JIOIOTH PETEHEPAITIIO BOJIOCCS 32 IOTIOMOTOIO CEKPETTil
TNF-a, axkuit aktuBye curnanbuuii rax AKT/B-
catenin y CKB®, cripusroun ixHiit aktusartii [2].
3TiIHO 3 Pe3yIBTaTaMy I0CIiIZKEHb, TIPOBEICHUX
OCTaHHIMHU JECATUIITTMHU, OYyJIO MOBEAEHO, IO
pereHepaitis BoJoccs, CIPUYIHEHA TPABMOIO, 3aJie-
JKUTB SIK BiJi KomnerentHocTi BO, Tak i Bij iMynHux
curHais, Takux gk TNF-a ta Jagl. Oxmak 6arato
MUTaHb 3AJUIIAIOTLCS HEBUPINIEHUMU: SIK CaMe
Makpodaru 3ay4aoTbCs 10 MiCIlS TTONIKOKEHHS
i AUl (DeHOTHIT TIUX KJITUH € BiATIOBIJaJIbHUM 32

CTUMYJISIIIO peretepartii; sk Makpodaru B3aEMO/Ti-
ioth i3 CKB®, 3miHiooun iXHIO TOBEIHKY s
aKTUBAIlil pereHepaTuBHUX MMPOrpaM; SKUi BiJlHOC-
HUU BHECOK Pe3UACHTHUX MaKpodariB i IMUPKYJIIO-
I0YMX MOHOIUTIB y pereHepariio, CIpuInHeHy
MOMIKO/PKEHHAM; Y1 MOJKe JIOKaThbHA IMYHHA Hillla
3abe3MeynT pereHepario, 4u MOoTpibHA ydacThb
CUCTEMHOI BiITIOBIII, IO 3a7Ty4Ya€ MepBUHHI JTiMbO-
iIHI Opranu, Taxi K KiCTKOBUI MO30K 1 ceJie3iHKa;
SIK CTapinHs Ta MeTabo/IiuHI 3aXBOPIOBAHHS, 30KPe-
Ma IyKpPOBUI iabeT, BIUIMBAIOTH HA IMYyHHY Hilly
Ta il perenepaTuBHI BaacTuBocTi. [Togasbii qoci-
JKEHHST TIOTPeOYIOTh 30CEPEKEHHsT Ha BUBYEHHI
B3aeMojill Makpodaris i T-KJIITUH i3 BUKOPUCTaH-
HAM CYyYaCHMX TEXHOJIOTIH, TAaKUX SK OJHOKJIITUHHA
TPAHCKPUTITOMiKa, a TaKOXX HA aHaJi3i BILIUBY
IIKIpHOTO MiKpoGioMa Ha iMyHHY Hilly Ta ii pereme-
patusHi pynkiii [17].

HesBazkaioun Ha /ie30pranizoBaHe po3TalryBaH-
H Ta BIICYTHICTB MirMEHTAIlil, HOBOYTBOPeHi (oJIi-
KyJn (PYHKITIOHATBHO He BiJIPi3HAIOThCS Bifl 3BMUATi-
HUX 1 TPOXOIATh MOBHUM UK POCTy BoJsiocest. Ha
MOJIEKYJIIPHOMY PiBHi 1€l Ipoliec Haramaye eMopio-
HaabHUN po3BuTOK B i3 XapaKkTepHOIO eKCIIpecieio
BifnoBigHux MapkepiB. Oxaaak noxomkeruss CKBD
1 KJIITUH JAepPMaJbHOTO COCOYKA Y HOBOCTBOPEHUX
douikynax sanuiaeTbes Hes'sscoBanuM [ 13].

[IpumnyckaioTp, 110 AepMaTbHI COCOUKU MOKYTh
(hopmyBarnca 3 penporpamMoBaHUX YITKO/KECHUX
(hi6pobIaCTiB, SAKi OTPUMYIOTH JOCTYII 10 ITPOTPAM
PO3BUTKY, He0OXiHUX /i pereHepaiiii. Ile cBigunth
PO TIJTACTUYHICTD KJIITUH 1 MOKJIUBY POJIb eTlireHe-
TUYHWX 3MiH, 10 KEePYIOTh TEepPerporpaMyBaHHIM
kuitun. Ile siBuie Haraaye 6sacteMornoiOHy pere-
Hepaliio y HUKYNX XpeOeTHHUX, IO CBIIYUTDH PO
MIPUXOBAHWI PereHePAaTUBHUN TIOTEHITIA Y CCABIIIB,
SIKWI aKTUBYETbCA Y pasi 3HAUYHUX YIIKOKEHb.
Baaemogmito CKBO ta iMyHHOI cCHICTEMU PETYITIO0Th
mexanizmu 111, mo saxuniarors BO Bijg aBToiMyHHIX
atak. [li MexaHi3MH BKJIIOYAIOTh 3HUKEHHS eKCIIpe-
cii cucTeMM TOJIOBHOTO KOMILJIEKCY TiCTOCYMiCHOCTI
kiacy | B emitenii aHareny, cekpellito iMyHoenpe-
cuBHux akropis, Takux gk TGFB1 i TGFB3, Ta
npurHiveHHd aktuBaiii T-kaitun. [lopymuenss mux
MeXaHi3MiB IPU3BO/IUTH JI0 PO3BUTKY iMyHOOIIOCE-
PEAKOBAHOI aJIoTIellii, Takoi SIK MepBUHHA PyOIeBa
aJIoTelist Ta rHisgoBe obsmcinms. Ilepsumna pyoie-
Ba aJloNellisi XapaKTepPU3y€eThCs JAeCTPYKTUBHOIO
IMYHHOIO iH(iIBTPAIli€el0 B MiJMSHII OIyKJIOCTi
CKB®, nporpecyounmM (Hidpo3oM i 3aMilieHHsIM
douiky.iB pyoIeBoio TKaHUHOKO. Biorncii, mposeaeni
y TAI[EHTIB i3 MEPBUHHOIO PYOIEBOIO aJOIEIIENO,
BUSABUIIM KoJatic MexaHiamiB 111, 1110 mposiBaseThes
ITIJIBUIIIEHOIO €KCITPECIEI0 CUCTEM TOJIOBHOTO KOMII-
Jiekcy rictrocymicHocti kiaaciB I ta II, 3HMKeHUM
pisaem TGFB2, CD200 Ta CD34, a Takox mocue-
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Hoto ipouticepariieio Ta arontozom CKB®. Ha Biz-
MiHY Bil TIepBUHHOI PyOIeBOI ajiomeltii mpu rHisTo-
BOMY OOJIMCIHHI BpaKa€ThCsl MPOKCUMabHA 1IH0OY-
suHa BO, 3ammiaoyun OnyKIicTh HEYIIKOZKEHOIO.
[HizgoBe OOJIMCIHHSA KIIHIYHO XapaKTePU3yEThCs
BTPATOIO BOJIOCCS 3 YiTKO OKPECTECHUMM JTIJISTHKAMM
0OIUCIHHA 1 IPUCKOPEHUM MepexoaoM (OJIKYIB i3
aHareHy B Karare i tesioren [7]. PeayasraTtu ricro-
JIOTIYHUX JOCTIIKEHb BKa3yIOTh Ha IiJIbHY 1H(MIIbT-
parito CD8* CD3" mutotokcmuanx T-kaiTHH y 30H1
ararenoBoi nmOysmnu. IlikaBo, 10 MirMeHTOBaHe
BOJIOCCS YPaKAEThCS YacTilie, IO CBITIUTH TIPO
MOKJIMBE HaIlJIIOBAaHHS aBTOIMyHHUX peakiliii Ha
MEJIAHOTIUTH. 3TiIHO 3 Pe3yJbTaTaMi TeHeTUIHUX
JOCJI/IPKeHb BCTAHOBJICHO, 110 THIi310Be 0OJIMCIiHHI
acottifioBate 3 6i1b1i Hizk 100 OHOHYKJICOTHAHUMM
mosriMmopdiaMaMu, 10 BIUIMBAIOTH HA BPOKEHUH i
AIANITUBHUN IMYHITET, BKIIOUAI0UN aKTHBaIlio Treg-
kmitun i1 Biamosiap IFNy. Iurtotokcumuni CD8*
NKG2D* T-xaitunu BifirpaloTb KJIOYOBY POJIb Y
natoreHesi ruizosoro obsmcinug. Heorenes BoJioc-
cd Ta IMYHOOTIOCEPEAKOBAHA AaJoMeliss € IBOMA
MIPOTUJIEKHUMU actiekTamu B3aemo/iii HF ta imyHHOT
crcTeMu. 3 OJIHOTO GOKY, TPaBMa aKTUBYE TIPHUXOBa-
Hi pereHepaTuBHI MPOrpaMu, 3/1aTHI 10 yTBOPEHHSI
HOBUX (DOJIIKYJIIB, a 3 IHIIOTO — TIOPYIICHHS MeXa-
Hi3MiB IMYHHUX TIPUBIJIEIB MPU3BOIUTH JI0 TIATOJIO-
rivaoro pyitayBanag BO [12].

[Topasnpiini gocaiZKEHHS UX TTPOIIECiB CIpus-
TUMYTb CTBOPEHHIO HOBUX TePANIEBTUYHUX T1i/[XO/IiB

Kouduikry inTepeciB Hemae.

JI0 BiJTHOBJIEHHS BOJIOCCS Ta JIIKYBaHHS aJIOTeEIlil.
YuHHi TepaneBTUYHI BapiaHTH s GiIbIIOCTi iMy-
HOOTIOCEPEIKOBAHUX JIONEIiH BKIIOYAIOTh IMYHO-
JIeTIpeCalTH, TaKi K TITIOKOKOPTUKOIIU, MPOTAMA-
JIApiHI npenapaTu, AancoH i MiHokcuaui. Ilepc-
nekTUBHUMU € iHTiGiTopr JAK-KiHAa3, siKi BrinBa-
10Th Ha epeKTOpHi MIAXU inTepdeponiB. Hampuk-
JIaJl, Pe3yJIbTaTu PETPOCIEKTUBHUX JOCTiKEHb
MiATBEPAWIIN, 10 77 % Malli€HTiB i3 THI3I0BUM
00 IMCIHHAM MO3UTUBHO BiANOBiAAI0Th Ha TOaIu-
TtuHi6. ExcriepruMeHTanbHi MiAX0IH, TaKi IK BUKO-
pHCcTaHHsI CTOBOYPOBUX KJITHH, TAKOK IEMOHCTPY -
10Th O6HaMIAMNBI pesyabraTi. Hampukiazm, y KiIi-
HIYHUX BUIPOOYBAHHSX 3a Y4acTi TaIieHTiB i3
THI310BUM OOJIMCIHHSM OYJI0 BUKOPUCTAHO <«IIepe-
BUXOBaHi» MOHOHYKJICADHI KJIITUHU, IO CIIPUSLIO
3HAYHOMY Ta TPUBAJIOMY MOJITIIIEHHIO POCTY BOJIOC-
ca. lloganpiie BUBYEHHST IMyHOOIIOCEPEIKOBAHOL
perenepaiiii Bosioccs epedyBae Ha TiepeTuti GyH-
MaMeHTAJIbHUX JOCI/PKEeHDb Ta KJITHIYHOI MEITUIITUHI
il Ma€ MmoTeHIiaJ 71t PO3pOOJIeHHST HOBUX CTpATEriii
JIIKyBaHH TAIIEHTIB 3 AJIOTEITIETO.

Bucnosknu

[IpoBenennii orJig Ta aHasi3 clieliaabHOl HAyKOBOI
JITEPaTypu BKa3yiOTb, IO MOJAJbIIE BUBYEHHS
MeXaHi3MiB IMyHOOIIOCEPEeJKOBAHOI pereHepailii
BOJIOCCSI € EPCIIEKTUBHIM JIJIsT PO3POOJICHHST HOBO-
ro HanpgaMy JIiKyBaHHS TAIli€HTIB 13 THI3JI0BUM
00IMCIHHSM.
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R.L. Stepanenko, TO. Lytynska, S.V. lvanoy, TS. Konovalova, A.O. Humen
Bogomolets National Medical University, Kyiv

Modern perspectives on etiopathogenesis
of alopecia areata and promising treatment approaches
(Review)

Objective — to analyze current literature data on the relationship between the body’s immune system and hair follicles in
the context of the etiopathogenesis of alopecia areata and to identify promising therapeutic approaches for this dermatosis.

Materials and methods. A review of current scientific literature was conducted on the interaction between the body’s
immune system and hair follicles. Emphasis was placed on the role of immune cells (T-cells, macrophages, dendritic cells)
and their signaling pathways (interleukins, tumor necrosis factor, interferons) in maintaining homeostasis and contributing
to hair follicle pathology. The review discusses key concepts of immune-mediated hair regeneration, analyzes unresolved
mechanisms, and discusses therapeutic prospects for using these mechanisms to treat various types of immune-mediated
alopecia.

Results and discussion. According to the literature review analysis, it was found that the immune system plays a crucial
role in regulating the hair growth cycle, supporting homeostasis, and triggering pathological processes. Macrophages and
regulatory T-cells promote hair follicle regeneration through growth factor production. Imbalance in the immune system,
particularly increased activity of pro-inflammatory cytokines, may lead to autoimmune hair disorders such as alopecia
areata.

Conclusions. The analysis of modern literature data indicates a close relationship between the body’s immune system and
hair follicles in terms of the occurrence of alopecia areata. Further study of immune-mediated hair regeneration mechanisms
holds promise for developing new treatments for alopecia areata.

Keywords: alopecia areata, etiopathogenesis, immune system, promising areas of treatment.
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TI. Maescbka', H.B. KopHieHKko?, B.l. AyTik3

TBOAMHCBKNM HOLLIOHAABHWI YHIBEPCUTET iMeHi Aeci YKPATHKK, AyLibK
2 Acouiauis nAaaMoTepanii Ta PereHepPaTMBHNX METOAMK, AHINPO
3KiBepUjiBCbKMIN GOXOBUN MEANYHMIN KOAEAXK

MOAEKYASPHI MEXOHI3MN €K30COM
TA NOTEHUJAA IXHBOTO KAIHIYHOTO 3QCTOCYBAHHS]
(OrASIA AITEPATYN)

Y crarTi po3risaiaoThesa TEOPETUKO-METOI0IOT Y I 3aCa/[1 MEXaHi3MiB BIJIMBY €K30COM, 110 HAJIEKATD /10 KJIACy TTO3aKJIiTHH-
HUX BE3UKYJI, BUBLITBHIIOTHCS Y TIO3AKITITUHHUHN TTPOCTIP TIISTXOM €K30IUTO3Y Ta BiliTPaioTh KIIOYOBY PO Y MIsKKITI TUHHIT
CUTHAJIbHIN B3aeMOii. 3aBAsKK CBOIT 3/aTHOCTI TpaHCcopTyBaTh OioakTuBHi Mosekyu, Taki sk MPHK, mikpoPHK, Gisku,
Jiirim Ta MetaboJIiTH, eK30CoME 3a0€311eUYI0Th PETYJISII0 K THHHOTO MiIKPOOTOUEHHST, IMyHHOI BiINIOBIIi, aHTiOTeHe3Y, Iiepe-
KMCHOTO OKICHEHH, Ipotihepartii Ta pernapaTuBHUX mpoliecis. Ixmiil Bijus na gepmasibii hibpo6aacTy, KepaToLuTH, MeJia-
HOIIUTU CTBOPIOE HOBI MOKJIMBOCTI JIJIs1 pereHepartii TKaHuH, aKTUBAIlii CUHTE3Y T03aKJIITHHHOIO MAaTPUKCY, KOPeKIlii (poTo-
IHIyKOBAHOTO Ta XPOHOIH/IYKOBAHOTO CTapiHHs MIKipyu. BHACTIIOK 1TbOTO €K30COMU BUKJIMKAIOTh BEJINYE3HMIT iHTepec Y BCiX
TTy34X MEIUITMHN.

Mera poGOTH — JIOCIIIUTH Ta y3araJbHUTU CYYaCHi BiIOMOCTI TIPO TepaleBTUYHO-PEreHePaTUBHUN TOTEHIHAT €K30COM 3a
JIAHUMMY BIZIKPUTHX JKepesl iHopMaltii Ta BJOCKOHAJINTH NOAAJIbIII JIOCITI/PKEHHS B IIbOMY HAIIPSIMI.

Marepiamu ta Mmetoau. I1ixGip nyGJikaliil BUKOHaHO 3a 6azaMu JaHUX YKPATHChKKX Ta €BPONEHChKUX BUAABHUIITB, Y KX
BUCBITTIOIOTHCS BiZIOMOCTI TTPO 3aCTOCYBAHHS €K30COM Y Pi3HUX TaTy3sIX MEIUIIHY Ta B €CTeTHUHII KocMeTooril. MaTepianm
BUBUATH y Tpu eTamu. Ha mepmmomy 3zificHIOBaIM TOMIYK JTiTEPaTyPHUX /Kepes 3a KIIOUYOBUM CJIOBOM «E€K30COMU», Ha
JPYroMy — BIJIITOBIZHO /IO PE3IOME CTaTell BUKJIIOYa/IH yOriKaili, siki He BiAIMOBI A/ KPUTEPIsiM IPOBEIEHOTO TOC/KEH-
H#1, HAa TPETbOMY — BUBYAJIM TIOBHI TEKCTH cTaTel, siki Oy/u Bigibpami Ta BiANOBiAAIN KPUTEPISM BKIIOYEHHS 10 CIUCKY
JIITEpaTypH i OCITiIKEeHb.

PesyusraTi Ta 06roBopeHHs1. PO3IJISHYTO Ta IPOAHAIi30BaHO cydacHi Gi0TeXHOIOTTUHI MOKIMBOCTI BUKOPHCTAHHST €K30COM
IS JTIKYBaHHS TIOMIKO/UKEHUX TKAHWH Ta OMOJIOJIPKEHHS TKipy. [ToKpOKOBO BUBUYEHO IXHiii BIUIMB HA KEPATOIUTH, TIPOJTie-
pariito Ta Mirparito (hibpobiacTiB, MeJAHOTEHe3, KOJIATeHOCTUMYJISIIII, XPOHIYHE 3alaJIeHHs], OKCUIAHTHUN CTPeC Ta iHIi
cTpykTypH Ta Gyrkitii. OcobauBYy yBary NpuBepTae iXHs 3/aTHICTh TPAHCIIOPTYBATH GIOJOTIYHO aKTUBHI MOJIEKYJIU B KJITH-
HU-MiIIIeH], CTUMYJTIOI0YH ITPUPOJIHI TIPOIecH perenepaiiii Ta inriGyBaHHs IpotieciB hotoctapints mkipu. IIposoasan Teope-
TUYHUIT aHaJIi3 1iel pobseMHu, Hallly yBary NPUBEPHYJIM eK30COMMU, OTPUMAHI i3 MYJIBTUIIOTEHTHUX KJITUH, IHAYKOBAHUX
nepmanbanmu GibpodaacTamu moaunu Ta npenapatn Hanheal, mpencrasreni kommaniero PlatinumMed, ki gaiots Mmoskm-
BICTh YHUKHYTH €THYHUX MTPOOJIEM Y TTOAAIBIINAX JOCTIIKEHHSIX Ta IMyHHOTO Bi/ITOPIHEHHS, OCKIJILKH €K30COME OTPUMAHO
i3 BJIACHUX TKAHWH, 110 PoOUTS ix Gesneunumu. [[i npenapary crauy peBOMOLIHHUM IIPOPUBOM Y CYYACHIN KOCMETOJIOTI Ta
pereHepaTUBHIN MeAuInHI. 3aBIKU BUKOPUCTAHHIO [IEPEIOBUX OIOTEXHOJIOTIYHUX METO/IIB, M0 TAPAHTYIOTh 30epPeKEHHS
cTabiTbHOCTI €K30COM Ta 3HMKEHHS PU3MKY KOHTaMiHallli cTopoHHiMu Gikamu abo iHIME 6i0MOJIeKyTaMu, TIperapaT Mae
BHCOKY CTYTIiHb YICTOTH, & TOJTiIKOMIOHEHTHICTh JTio(ii3aHTa 10aTKOBO MiIBUIIYE HOTO MYJBTH(YHKITIOHATBHUN BILJINB
Ta 6i0aKTUBHICTb.

Bucnosku. Exzocomu € yHiBepcaabHUMU HOCIIMU Gi0aKTUBHUX MOJIEKYJI,  KJIITHHU, SKi iX BUALISAIOTH, BiIrpaioTh KIIOYOBY
PoJIb y peryJisilii pidHuX (iz3iosoTiuHuX i MaTONOriYHUX MporeciB. Pogyminis crenndiku eK30COM KOKHOTO THITY KJITHH
BiIKPMBA€E MIMPOKI MEPCIEKTUBH /IS iIXHBOTO BUKOPUCTAHHS B Tepallii, €CTETHYHIN MeIUITNHI, AIarHOCTUIN Ta GioiHKeHepii.
JLutst y3arajibHEHHsI TO3UTHBHUX | HETaTHBHUX aCTIEKTIB, 2 TAKOK 3aBe3MeYCHHS IOCTYTHOCT] Ta Ge3MeKn y 3aCToCyBaHHi TIpe-
napatis Ha ocHOBI ek3ocom Hanheal, pescrasiennx komnanieto PlatinumMed, Teopernunuii anasnia norpebye 10BeIeHHST y
MPAKTUYHIH MIJTONMHI, TOMY HACTYITHUM KPOKOM CTaHe IPOBE/ICHHS HAYKOBOTO JOCJI/IKEHHS caMe 3 IIUMU ITperiapaTaMi.

Kmouosi ciioBa

Ex3ocomu, nozakriTuHHI Be3uKyiu, hibpobaactu, hoTocTapiHHs MIKiPH, OMOJIOAMKEHHS IIKIPH, ME3EHXi-
MaJibHi CTOBOYPOBI KIIITUHIL.

© 2025 Astopu. OnyBAIKOBAHO HO YMOBAX AileHsii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license

48 YKPQIHCBKMI )KYPHOA ACPMATOAOTT, BEHEPOAOTT, KOCMETOAOr T o N2 1 (96) « 2025



REVIEWS | OTAIAN

AHaJIiSyIO‘{I/I Ta CUCTEMATU3YI0UH aKTyaIbHi HAY-
KOBI JlaHi 3 BIIKPUTUX JIXKepPeJI, TPUCBSTUEH]
GioreHesy, TeparieBTUYHOMY Ta PereHepaTuBHOMY
HOTEHI[aMy eK30COM, IXHBOMY MeXaHi3my ii, 6io-
JIOTIYHUM BJIACTUBOCTSIM Ta MOSKJIMBUM 3aCTOCYBaH-
HAIM Y MEIUITUHI Ta KOCMETOJIOTIi, MI PO3TISIIAEMO
Hs1, OloTeHe3i Ta BIUIMBY aKTHBAIll CUTHAJBHUX
HIJISIXIB BiTHOBJIEHHS TKaHWH, IMyHOMOYJIIOI0OUNX
eerTax y BCiX Tamy3sx MEIUITHHN.

Exsocomu — iHHOBaIliitHi 610JI0TiUHi CTPYKTYPH,
SIKi 3HAXOIATh 3aCTOCYBAHHS y pereHepaTUBHIl
MeJIUITMHI, KOCMETOJIOTI] Ta Tepartil XpOHIYHUX 3a-
xBopioBaHb. II[opiuHO 30iIbIIYETHCS KiNbKICTH
HAYKOBUX I1yOJIiKaLlii, IPUCBSYEHNX HOCIIIKEHHIO
ex3ocom. Y 2015 p. 6ysio omy6aikosaro 1600 pobit
MIOJI0 TIO3aKJTITUHHUX Be3WKYJI, a Bxke 10 2020 p.
g pa Bupocsa BaBivi Ta cTanoBuia 3400 HayKOBUX
mpairp Ha 1o temy [21]. Tomy inTepec HayKOBIIiB
MEJIMIHOI CITIBHOTH Ta (hapMarieBTUIHUX KOMITaHii
0 TIPOBEIEHHS KIIHIYHUX BUIIPOOYBaHb i3 BUKO-
PUCTAHHSIM €K30COM TTOCTIHO 3POCTAE.

Vuepure nozaxmituini Mixypit Bussus P. Wolf
y 1967 p., HazBaBIIM IX «TPOMOOIIUTAPHUM TUTIOM>
[26]. TIoHATTS <«IIO3aKJIITHHHA BE3WKYJa» OYJIO
BBeneHo y 1971 p., a «ekzocomu» — y 1983 p. [lepie
JOCJIIDKEHHST, PE3yJIBTaTH SIKOTO J0Beau Ge3noce-
PEIHIO POJIb €K30COM Y MIXKKJII TUHHIT KOMYHIKAIIii,
6yno omy6aikoBatno 1996 p., ame jurre y 2006—
2007 pp. cTano 3po3yMiso, MO eK30COMU MICTSATh
pisui tunu PHK, 3o0kxpema it MmikpoPHK, Tpancmopt
SKUX 3aTHUN 3MIHIOBATU €KCITPECIO T€HIB Y KIIiTH-
Hax-mimrensax. Y 2013 p. 3a BiZKpUTTST MeXaHi3MiB
BE3UKYJSAPHOTO TpaHcmopty BueHum 31 CIIA
[xetimcy Pormany i Penai Illexkmany Ta HiMITIO
Tomacy 3oaxody npucyaniu HobemiBebKy mpe-
Mmito. Ile BiAKpUTTA /1a€ 3MOTY 3pPO3YMITH, SKUM
9YUHOM (hOPMYIOTHCST €K30COMU B KJIITHUHAX Ta SIK
BOHU TIPO/IyKYyIOThcs. Ha chorozini ek3ocomu € rete-
POTEHHOIO TIOMYJIAIIEI0 HAHOPO3MIPHUX BE3UKYJI
(30—150 M), oOMesKeHUX JITmiAHIM GirrapoM, sKi
He MICTATH sifipa Ta BJAcHe 3abe3MevyIoTh Mapa-
KpuHHI edektu croBbypoBux kiitun [16, 25]. Ek-
30COMH yTBOPIOIOTHCSI TPAKTUYHO BCIMa TUIIAMU
KJITHH, [0 pOOUTH IX YHIKaJIbHUMU MeCEH/IKepaMu
Ta YHIBepCAJIbHUMM YYACHUKAMU MIKKJIITHHHOI
komyHikaitii. [1i mo3axksiTUHHI MiXypIli 3aJI€3KHO Bijl
po3Mipy miisTh Ha ek3ocomu (30—150 um), exToco-
MU (MiKpoBe3uKy.Jia, MikpodacTHHKH, 100—1000 mm)
ta anontuyre Tio (400—4000 mm). OcobiuBy
yBary MPUIiJISIOTh BUBUEHHIO (DYHKINH eK30coM
i mesenximanpaux ctoBOypoBux kiitun (MCK),
JUKEPeJIOM SIKUX € KiCTKOBUH MO3O0K, JKUPOBI TKAHH -
HU, mynoBuHHA KpoB. lloximai exzocomu MCK
MicTaTh poctoBi (VEGE TGF-B) i nporusamambhi
(pakTopmu, a Takoxxk MmikpoPHK. lemonoetuyni ctoB-

OypoBi, iMyHHI (Z€HAPUTOBI KIITHHHU, MaKpodaru,
T-nmimdorutu, B-nimborutn), emitemianpHi (kepa-
TOIUTH, KITITUHU KUIIKOBOTO EIiTeJNii0), HEPBOBI
(HeiTpoHU, acTPOTil), eHI0TeNiabHi, TIIaleHTapH1
kaitiuau, GibpobiaacT Ta HU3Ka IHIIUX KIITHH
TaKOX € JKepesoM eK30coMH [8].

3a3Buyail CTPYKTYpa €K30COM 3aJIeKUTh He3Io-
CepeHbO Bi/l TUIY KJIITHH, SIKi 1X MPOAYKYIOTh, Ta
BiJl 3araJibHOTO CTaHy opraHiamy. /lo ckiiamy MiXypitiB
BXOAUTDH LIMPOKUI CIEKTP OIOJOriYHO AKTUBHUX
MOJIEKYJT: perienTopu, ¢pepMeHTH, GakTopu TpaHC-
KPHIIILiT, OIIKK IUTOCKeIeTa, (DAKTOPH POCTY, IIUTO-
KiHU, CUTHAJIbHI 6i1ky, HyKIeiHoBi kucaotn (MPHK,
TPHK, MmikpoPHK, dparmentun JIHK), mimiaum [1,
19]. Ane cuin 3ayBaskWTH, OCKIJIBKU B CTPYKTYPi
BE3UKYJIM BiJICYTHE sI/[PO, BOHA HE 3/[aTHA PO3MHO-
JKyBaTHCh B OPTaHi3Mi JIIOJMHU Ta HE Hece 3arpo3n
MO0 TTyXJINHHUX TUCILIA3iH Ta IMYHHOI BiATIOBI/IL.

YTBOpEHHST €K30CcOM TOB'A3aHe 3 EHIOCOMHOIO
Mepeskero. bioreHe3 eK30cOM BKIIOUAE TMOABINHY
iHBariHaiio IIasMaTU4Hoi MeMOpaHu, BHAC/IIIOK
YOTO YTBOPIOIOTHCS BHYTPIMIHBOKIITUHHI MYJIBTH-
BE3UKYJIAPHI TiJIa, 1110 MiCTATH BHYTPIITHLOIIPOCBIT-
Hi Beanukysn [18]. BHyTpilIHbOKIITHHHI MYyJIBTHBeE-
3UKYJISIPHI Tijla JJist jerpajailii B3aEMOIIIOTh 3
JlizocoMaMu 4 aytodarorocoMmamu abo 37IMBAIOThCST
3 MJIa3MATUIHOIO MEMOPAHOIO Ta BUBLIBHSIIOTH €K30-
COMY. 3QJIEKHO BiJl KIITUHU TTOXOXKEHHS €K30COMM
MO’KYThb MiCTUTH Pi3Hi KJIITUHHI KoMTIoneHTH [4, 19].

Mera pobOTH — AOCHIANTH Ta y3araJbHUTH
CydYacHi Bi/JIOMOCTIi TIPO TeparieBTUYHO-PereHepaTnB-
HUI TIOTEHIia7l eK30COM 3a JaHUMHU BiIKPUTHUX
JuKepest indopmaltii Ta BIOCKOHATUTH TOAAJbIITI
JIOCJTIIPKEHHS B IbOMY HATIPSIMI.

Marepiaiu Ta MeTOAN

VY poborti BUKOpHCTaHO TyO/IiKallil yKpalHChKIX Ta
€BPOINEHCHKUX BUIAHb, JIe BUCBITJIOIOTHCS BIZIOMOCTI
PO 3aCTOCYBaHHS €K30COM Y pPI3HMX HampsaMax
MEIMIIHN Ta Y eCTeTHYHIH KocMeTtoJiorii. [ljist 360py
Ta aHaJli3y HayKOBUX MyOJIKaIliil HOCAYTyBaIu CHC-
TeMaTUYHI MMiIX01u Ta (PopMyBaHHS HAYKOBUX 3aIT1-
TiB 3 BUKOPHUCTAHHSAM KJIIOYOBHMX CJIiB: €K30COMH,
HO3AKJIITHHHI BE3UKYJIH, hibpodiacTu, hoTocTapi-
HS IIKIpW, OMOJIOJIKEHHS IIKIpU, Me3eHXIMaJbHi
cToBOYPOBI KitiTUHI. MaTepiaiu JoCiKYBATUCD Y
Tpu eranu. Ha mepmioMy erarti mpoBOUBCA TIOMIYK
JITEpaTyPHUX JIXKePeT 3a KITFOUOBUMHU CJIOBAMU: €K30-
comu. Ha sipyromy erarti BUB4aJIMCh pe3ioMe crareit
Ta BHKJIOYAINCh IMyOJIiKIll, SKi He BiAIOBIgagN
KpUTEPisiM TTPOBe/IeHOTO focikenns. Ha Tpetbomy
eTarri BUBYAJIMCh TIOBHI TEKCTHU cTaTeii, siki Oy Biji-
Opani Ta BiANOBiZaNIN KpUTEPisM BKJIIOYEHHS 0
CIIMCKY JITEPATYPH Ta IOCII/KeHb. 3a pe3yJisraTaMu
aHaJTi3y HAyKOBUX JKEPEJI IETATHHO OMMCAHO CHTES
BILINBY Ha KEPaTOIUTH, TIPOTihepalriio Ta Mirpartiio
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(hi6pobIacTiB, MeTaHOreHes, KOJIareHoCTUMYJIALIIIO,
XPOHIYHE 3aTa/IeHHST, OKUCHUN CTPeC Ta HU3KY 1HIITIX

CTPYKTYP Ta (PyHKIIIi.

PesyabraT 0OrOBOpEeHHS

Ex3ocomu € ckmasHo0 CTPYKTYPOIO, B Kl HasIB-
HIl IMPOKMii criekTp GioMosekyJr. Ixmiit ckmas
3aJIEKUTH BiJl TUTY KJIITUHU, IKa iX yTBOPHUJIA, Ta
(izionoriunoro crany opranizmy. Jliman dopmy-
I0Th MEMOPaHy €K30COM, 110 CKJIAa€ThCS 3 OJBIii-
Horo miapy. Bora mae ocobsmBocTi, ski 3abesre-
4yIOTh CTaOLIBHICTh €K30COM Y MO3AKJITHHHOMY
cepenoumii [17].

bBinku ex3ocom MaioTh GyHKITIOHATBHE Ta CTPYK-
TypHe 3HauyeHHs. TpaHcrmopTHi Ginky (HATPUK/IAI,
abOYMiH ) JI0ITOMaraioTh MePEHOCHTH aKTUBHI MOJIe-
KYJIU, a/Ie3UBHI — 3a0€311e4yI0Th B3aEMO/II0 €K30COM
i3 xuituHamu-Mimensamu [13]. bBinku TemmoBoro
moky (HSP) BukomyioTs 3axucHy yHKIIO Ta
GepyTb ydacTh y ckiaganui GinkiB. Terpacmaninm
(CD9, CD63, CD81) € BaxIMBUM MapKepoOM eK30-
coM, sIKi GepyTh ydacTh y Giorenesi ta nepeziadi cur-
HajiB. EH3uMu BHIMBalOTH HA PEMOIETIOBAHHS
tkaauH [3]. Takoxk 10 ckmIamy eK30coM BXOZSATH
HYKJIEIHOBI KWCJIOTH, O TEPEHOCATh TECHETUYHY
iHhOpMAITiTo, STKa MOKE BILTUBATH HA (DYHKITIT KIIITHH-
mimreneit (MPHK ciyxuth aas cunresy GiIKiB y
kmitTuHax-perumienTax, MikpoPHK — miRNA) Ta
PETYJIIOIOTH €KCITPECIO TeHiB y KJIITUHAX, Ky/IU TOTparl-
a0 exk3ocomu. Ilupkynsapuna PHK (circRNA) €
crabizbHoo Mostekysioln PHK, mo moxymoe renu i
Oinku, 1Bo- Ta oxHosaniorosi ¢pparmentu JJHK, axi
MOZKYTH OYTH CHIHa/IaMI B K THHaAX-MitmeHsx [ 10, 17].

Ex30ocomu MicTsITh HU3KY MeTabOJIYHO aKTUB-
HUX MOJIEKYJ: aMiHOKHCJIOTH BUKOPUCTOBYIOTHCS
JUISL CUHTE3Y OiJIKiB, TJIIOKO3a MOJKE BILJIMBATH Ha
eHepreTUYHUN MeTaboIi3M KIITHH, HYKICOTUAN €
OCHOBHUMHU KOMIIOHeHTaMu i cuaTesy PHK i
JIHK [15, 17]. Takox 10 iXHBOTO CKJIaay BXO/STh
BYTJIEBOJIM SIK YaCTHHA TJIIKOIIPOTEIHIB 200 TJIKOJIi-
iiB MeMOpaHHu, 10 CBOEK Y4eproio 3abe3rnedyoTh
BIII3HABAHICTH €K30COM Ta IXHIO B3AEMO/IIIO 3 KJIITHU-
HaMM, PeTYJI0I0Th cuTHaMbHI MTaxu [9]. Takox 1o
CKJIQly BXO/ISTD 1HIM MOJIEKYJIH, TaKi SIK CUTHAJIbHI
MOJIEKYJIN IIUTOKIHU, SIKi PEryJIoI0Th 3anaJjibHi Po-
necn, poctosi daktopn: EGEF, VEGE FGE mpo
CTUMYJIIOIOTD TIPOJTihepartiio KJIiTHH i pereHepartiio
TKaHUH, Ta IPOTU3ANATbHI MOJEKYJIH, IKi PEryJIio-
I0Th IMYHHY BifmoBiap [25].

Ak srajyBasoch Bullle, €EK30COMU MOKYTb TIPO-
JIYKYBaTH Pi3Hi KJIITUHU Ta 31HCHIOBATH TIepeiady
CUTHAJIIB, CIPABJSAIOUN PI3HOMAHITHI BIUIMBH Ha
oprauizm. Keparormutu mig mieio UVB-npomenin
BUJILISIIOTH €K30COMMU, SIKi CTUMYJTIOIOTh MeJIaHOTe-
He3 Ta BIIMBAIOTh HA MiKPO(QTAJbMiUHWH Tpamc-
KPUNIIIHHNHT (haKTOP, aKTUBYIOUN TUPO3UHA3Y, IO

€ KJTIOYOBUM (DepMEHTOM y CUHTE31 MeJIaHiHy, pery-
JIOIOTH EKCITPECITO TeHiB, SIKi BiATIOBIIAI0TH 32 YTBO-
penns Meaniny. Crapioui abo ymkomkeni giopo-
6JIACTH TaKOK Yepe3 eK30COMU CTUMYJIIOIOTh TiTep-
nirMeHTaitiio. Ek3ocomu 3 KepaToIuTiB, 1110 MiCTATh
miR7, 10, 21, 26 i 143, yu orpumani i3 MCK,
3MEHIITYIOTh MeJIaHOTeHe3, TPUTHIYYIOTh THPO3MHA-
3y, 3HIKYIOTh OKCHIAHTHHUI CTpec Ta 3armodiraioTh
rinepmirmenTarii [23]. BaxauBo Te, Mo eK30CcOMHI
CTUMYJIIOIOTH TIpoJticepartiio Gibpobractis, 0coO-
JuBO Ti, mo 36araueni ¢akropamu pocty (VEGE
FGF), ski aktuByiors nozin ¢hibpobaactis. Bonn
CTUMYJTIOI0TH (hiGpobact 110 36iIbIIEHOTO BUPOO-
sennd konareny I Ta I11 Tumy, a Takosx riaaypoHOBO1
KHCJIOTH, IMIBUIILYIOUN €KCIIPECiio TeHiB, Bi/MOBI-
MATbHUX 32 CHHTE3 MaTpuyHOro Ginka |8, 20], nmpu-
THIYYIOTh TPOJAYKIIO MMPO3anaJbHUX I[TUTOKIHIB
(IL-6, TNF-o) ibpobmactaMu, ClpUsiioun 3HUKEH-
HIO XPOHIYHOTO 3alajieH s, Ta 3arnobiraioth Gi6po-
3y. B ek3ocoMax MiCTSITbCS aHTUOKCUIAHTHI €H3UMU
a6o mikpoPHK, o 3memrmnye momxkomkents JJHK
(hi6pobIaCTiB Ta BHUKYE PiBEHb BIIbHIX PaJIUKAJIIB
[13]. Bonu ctumy oo Mirpaitiio ¢hiépobiactis 10
MICIISI TOTIKOJKEHHS, MPUCKOPIOIOYN 3arOEHHS.
SHWKYIOUN PiBEHb €KCIIPecii TeHiB, MOB’sI3aHuX 3i
CTapiHHSIM, €K30COMHU OMOJIOIKYIOTh cTapi (Gibpo-
6aactu [12]. Exsocomu mictarh mMikpoPHK, saxki
BILIUBAIOTH HA €KCIIPECITO TeHiB, 10 KoAyioTh MMII,
31aTHI npurHivyBatu abo aKTUBYBATH Ii 3aJI€5KHO
BiJl iIXHBOTO TIOXOJ/UKEHHS Ta BMICTY. ¥ MEPIIOMY
BUTIAJIKY 1€ KOPUCHO JIJIs 3SMEHIIIEHHS BUPAsKEHOCTI
3amajieHHs Ta 3a00iraHHst erpajailii MaTpUKcy, B
IpyroMy — st 30imbinents excrpecii MMII-2 i
MMII-9, mo pyiiHye MaTpUKC Ta CIIPUYNHSIE iHBa-
3if0 myxsauH. BrmmBaoun Ha TKaHUHHUAN iHTIGITOP
METAJIOTPOTEIHA3, 3HIKYEThC akTuBHICT MMII
Ta YIOBIIBHIOEThCA PYWHAIlIS KOJIATEHY Ta eJIacTh-
ny [7, 24]. lpurniuyioro MMII-1 Ta MMII-3,
OB s13aHi 31 CTAPIHHAM Ta XPOHIYHUM 3aTTaTeHHSIM.
He Menn BaxmBa poJib €K30COM Y 3aTOEHHI paH, y
asi rizpaTarllii CTUMYTIOETHCS aKTUBHICTD MMII,
11100 PO3ILIEINTHY IIOIIKOKEHII MATPUKC i CTBOPU-
TH TIPOCTIp /JIsT YTBOPEHHS HOBUX KJITHH, Y (asi
Jerizpataliii 3HKY€eTbest akTuBHicTh MMII, 11100
crabimisyBatu MaTPUKC 1 cHpusaté (opMyBaHHIO
py6iis [ 5, 7). Curif 3ayBaskuTH, 0 €K30COMU MAIOTh
BUPaKEHUI AaHTMOKCUAAHTHUHN e(eKT 3aBAsiKu
(bepmenTam cyrmepokcuIMCMyTa3a Ta KaTaasa, mo
CIPUSIE 3HIKEHHIO OKCUAHTHOTO cTpecy. Takox y
Hux Mictuthesd MikpoPHK (miR-21, miR-146a), axa
PETYJI0E aKTUBHICTH TEHIB, IO KOHTPOJIIOIOTH YTBO-
pennst peaktuBHux Gopm kucuio (POK), Ta npu-
raiuye aktuBailiio NADPH-okcnmasn — ocHOBHOTO
bepmenty, mo crpusie yropennio POK. Bouu
3MEHIIYIOTh BUPOOJICHHST TPOTU3ANATbHIX IIUTOK-
HiB, TUM CAMUM IIPUTHIUYIOUN XPOHIUHE 3aTaJICHHS,
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MOB’g3aHe 3 OKCHIAHTHUM CTPECOM, BiZTHOBJIIOIOTH
HOIIKO/KEHI KJIITHHU depe3 Tepenady OiIKiB Ta
PHK, gaxi crumysmooTh pemapariiifi mpoiecu, a
takosk 3axumaioTh JJHK Ta MemOpany KIiTUH Bij
nomrkopkenb YO-nipomensivu. OTiKe, €K30COMU
3naTHi perymosaty piseHb POK, amentyoun ixHiii
HaJIIMIIOK Ta 3a106iral0uu MOMIKO/KEHHIO K THHN
[11, 15]. Cxmig 3ayBaKuTH, MO €K30COMH — II€
MOTYKHUM PeryjagaTop 3amajeHHs Ta IMyHITeTy.
Bonu 3HMKYIOTH aKTUBHICTH OCHOBHOTO (haKkTOPA,
mo peryJsioe 3ananibHi nporecu NF-kB, a Takox
MicTATh nnpotusananbii Mosekyan (TGF-B, IL-101
MiPHK), sKi TpurHiuyIOTh aKTUBHICTHh TPOTH3A-
nasbaux 1uTokiHiB (1L-16, IL-6, TNF-a). Ex3oco-
MU PETYJIOI0TH TPOYKITI0 XeMOKIiHIB Ta IIUTOKIHIB,
3MEHINYIOUN TOCTPE 3allaJieHHsI B TOIIKO/KEHUX
TKaHWHAX, CIIPUSAIOUM IXHIN pereHepartii Ta Bi/iHOB-
gennio [22]. Ilpu oMy citiji 3ayBaskUTH, 10 3a
oTpebu BOHU MOKYTh TOCHJIIOBATU 3aMajibHy pe-
axiito (6oporbba 3 iHdekiieto). [Tpu aBTOIMYHHIX
peakilisix 3HWKYIOTh aBTOArpeciio, MPUTHIYYIOUn
AKTUBHICTh T-KJIITUH, X0U4a MOXYTbh aKTHUBYBATHU
iMyHHY BiZITOBi/Ib, OCKITbKM € HOCISIMU Oi0aKTUBHITX
MoJIeKyJI. BrisimBaioun Ha NpuUrHiYeHHs aKTUBHOCTI
T- i NK-kuaitun, inribyiors nporusanaibii (M1)
Makpodaru, Clpusioun mepexoy 0 MpoTu3anaib-
nux (M2) makpodariB, KOHTPOJIOIOUH XapaKTep
iMmyHHOI peakitii. Takosk eK30COMM MICTATD PeryJis-
topui PHK, gKki 3MmiH00Th eKcrpeciio iMyHHHUX
TeHiB, TTOCUJII0I0YN ab0 TTOCAA0I00YN IMYHHY Bijl-
moBizab [25].

3IINCHIOIOYN TEOPETUUYHO-METONOJTOTIUHNN
aHaJTi3 1iei mpobaeMaTHKI, MU 30CEPeININ yBary
Ha €K30COMaX, OTPUMAHUX i3 MYJbTUIIOTCHTHUX
KJITHH, IHAYKOBaHUX AepMajibuumu (Gibpobiacra-
mu sroautun. Ilpemapatn Hanheal, npexcrasieni
xomnanicio PlatinumMed, gxi 1al0Tb MOKJINBICTD
YHUKHYTH €TUYHUX TPOOJIEM Y MOAAIBIIIX JOCTi /-
JKeHHAX Ta IMYHHOTO BiITOPIHEHHS, OCKLIbKHU iX
OTPUMAHO i3 BJIACHUX TKAHUH, 1[0 HaJa€ iM Oesmed-
Hocti. Ili mpenapaTu CTaHOBJATH IHHOBAIIWHY
mIaTopMy B CyJacHIll KOCMETOJIOTII Ta pereHepa-
TUBHIN MeJIUITMHI, OCKIJIbKU JIEMOHCTPYIOTb BUCO-
KU MOTEHITaN y CTUMYJIAII] TKAaHUHHOI perenepa-
i1, MOJYJAIii KJIITUMHHOTO MIKPOOTOYEHHS Ta
aKTUBAIll MPOIeCciB HeoKoJareHesy. Bukopucro-
BYIOUH TIepeoBi 6ioTeXHOJMOTiuHI METOIH, 10 Ta-
PaHTYIOTh 30epeKeHHsT CTablIbHOCTI €K30COM Ta
3MEHIIEHHS PU3UKY KOHTamiHallii CTOPOHHIMU
Gimkamu abo iHIMMU GiOMOJIEKYJIaMH, TTpernapar
rapaHTy€ BUCOKY CTYIiHb YUCTOTH, a TTOJIKOMIIO-

HEHTHICTb JTiodisizanTa 101aTKOBO MiBUIILYE HOTO
MyITUGDYHKIOHATBHUN BILTUB Ta 6i0aKTUBHICTD.

VY nabopaTopii eK30cOMK BUPOLIYIOTh 3 JOTPU-
MaHHSM CIlelliaTbHUX YMOB. KiliTnHn Ky IsTUBYIOTD
y CTEPUTIHHUX YMOBaX i3 BUKOPUCTAHHAM KUBUJIb-
HOTO cepenoBuina, Hanpukiaana, DME/F12 i3 noxa-
BaHHSAM POCTOBHX (DaKTOPIB Ta aMiHOKHUCJIOT, BPAaX0-
BYIOYM TEMIIEPATYPY, BOJIOTICTD i KoHIleHTpaitifo CO»,
MIPOBOIATH MOHITOPUHT JKUTTE3/IATHOCTI Ta MIILHOC-
Ti Kyssrypu. ITic/ist 11boro Bi0yBa€eThCs OCAKEHHS
ex3ocoM 3a 100000 x g mporarom 70—120 xB 3a
JIOTIOMOTOIO yJIBTpalieHTPU(pyTyBaHHST 200 METOIOM
(dinbrpallii 3 BUKOpUCTaHHAM MeMOpaHHUX (DiIbTPiB
i3 mapoBuM po3mipom 0,22 MKM 117151 ounteHHs. /s
BU3HAUEHHS PO3MIpY Ta KOHIIEHTpPAIlii KOPUCTYIOTh-
€SI HAHOYACTOYKOBUM aHAII3aTOPOM, [IJIST Bidyasrisa-
Iil CTPYKTYPU €K30COMMU TiepeBary Ha/aloTh TPaHC-
MICIliHIN €eJIeKTPOHHIN MIiKPOCKOIIii, TiCJsT 90TO
JIeTaTbHO aHAI3YIOTh (QYHKIIIIO Ta CTPYKTYPY OLIKIB
METOIOM BEeCTEPH-OJIOTUHTY JIJIs THATBEPIsKEHHST
MapkepiB ekxzocom (CD63, CD81, CD9). Hanami
ex30coMu pecycrensyiots y PBS abo y crerianbio-
My Gydepi ama 36epiranms [1, 2].

Bucuosku

Bpaxosyioun HaBeneHi Butiie (pakTy Ta BUBYAIOUN
BIIJINB €K30COM Ha KepaTOIUTH, TIpoJiicdepariiio Ta
Mirpaitiio $ibpobaacTiB, MEIAHOrEHES, KOJAreHOCTU -
MYJISAIIII0, XPOHIYHE 3arajieHHsl, OKUCHUM cTpec, a
TAKOJK 3/IaTHICTh TPAHCIIOPTYBATH GIOJIOTIYHO AKTHB-
Hi MOJIEKYJIU B KJIITUHU-MIllIeH], CTUMYJIIOIOYU TIPU-
POJIHI ITPOIIECH pereHepaliii Ta iHribyBaHHsT TPOIECiB
(hotocTapinHsa MIKipU, MOXKHA CTBEpPKYBATH, IO
IpernapaT Ha OCHOBI €K30COM BCe aKTHBHIIIIE 3aCTO-
COBYIOThCS /1151 GOPOTHOU i3 BIKOBUMM 3MIHAMM TITKi-
pu (xponoctapinss, dortoctapinasa). Exzocomu
TaKOK € MEPCIEKTUBHUMU SIK 3aCO0M JIJISI JIOCTaBKH
JIKiB 260 reHiB [26], 1171t 3ar0€HHST TPABM Pi3HOTO rete-
3y [6], a TakOK /17T JIIKYBAHIIST IEPMATOJIOTIIHIX CTAHIB.

Curip 3a3HAUNTH, 11O 3aBASKHU CBOIM YHIKATBHUM
6i0JIOTIYHIM BJIACTHBOCTSIM Ta IIUPOKOMY CIIEKTPY
MEPCIEKTUB [ KJIIHIYHOTO 3aCTOCYBAaHHS €K30-
comu, nepebyBaloun Ha CTafil KAIHIYHUX BUIIPO-
OyBaHb Ta JOCJI/KEHb, 3apEKOMEHIyBain cebe sK
He3aMiHHUIT TPerapar /IJist BAKOPUCTAHHST Y OOPOTh-
61 3 mpoiecaMy XPOHIYHOIO COHSYHOIO MOLIKOJ-
JKEeHHH Ta IHTEerpaJbHUM CTaPiHHSM IIKIPH.

[Moganbii goctiaKens 3a0e31e4arh IPOPUB He
JIUIIIE B OMOJIOJKEHHI TIKIpU, a i y JIKyBaHHI XpPo-
HIYHWX 3aXBOPIOBAaHb Ta CTBOPEHHI 1HHOBAIIMHUX
TepareBTUYHUX CTpaTerii.

:xepeno ¢iHaHCYBaHHSA: aBTOPU HE OTPUMAJIH 3KO/IHOT (hiHAHCOBOI TITPUMKH JIJISI TPOBEICHHS JIOCTiPKEHHSI.

Konduikry inTepeciB Hemae.

VyacTtb aBTOPIB: KOHIIEIIi Ta AU3aliH J0CTiuKeH s, 30ip Ta onpaiioBanns Matepiany — T.I. Maescbka, H.B. Koprienko;
anamniz ganmx gitepatypu — T.I. Maescoka, B.I. [lyrix; nanucanms crarti — T.I. MaeBcbka; peparyBanus TeKCTy —

T.I. Maescoka, H.B. Kopnienko.
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Objective — to investigate and summarize current information on the therapeutic and regenerative potential of exosomes
based on open sources of information and to improve further research in this area.

Materials and methods. The publications were selected according to databases of Ukrainian and European publishers,
which cover information on using exosomes in various fields of medicine and aesthetic cosmetology. The materials were
studied in three stages. In the first stage, we searched the literature using the keyword «exosomes». In the second stage,
we studied abstracts of articles and excluded publications that did not meet the criteria of the study. In the third stage, we
studied the full texts of the selected articles that met the criteria for inclusion in the list of references and studies.

Results and discussion. The article reviews and analyzes the current biotechnological possibilities of using exosomes to
treat damaged tissues and rejuvenate the skin. Their effect on keratocytes, fibroblast proliferation and migration, melanogenesis,
collagen stimulation, chronic inflammation, oxidative stress, and several other structures and functions is discussed step by
step. Particular attention is drawn to their ability to transport biologically active molecules into target cells, stimulating
natural regeneration and inhibiting skin photoaging. Conducting a theoretical analysis of this issue, our attention was drawn
to exosomes derived from multipotent cells induced by human dermal fibroblasts, Hanheal products, presented by PlatinumMed,
which makes it possible to avoid ethical problems in further research and immune rejection, as they are derived from the
patient’s tissues, which makes them safe. These products are a revolutionary breakthrough in modern cosmetology and
regenerative medicine. The use of advanced biotechnological methods that ensure the stability of exosomes and reduce the
risk of contamination with foreign proteins or other biomolecules guarantees a high degree of purity, and the poly-component
nature of the lyophilizer further enhances the multifunctional effect and bioactivity of the drug.

Conclusions. Exosomes are universal carriers of bioactive molecules, and the cells that secrete them play a key role in
regulating various physiological and pathological processes. Understanding the specifics of exosomes of each cell type opens
up broad prospects for their use in therapy, aesthetic medicine, diagnostics, and bioengineering. To summarize the positive
and negative aspects and to ensure the availability and safety of Hanheal exosome-based products presented by PlatinumMed,
the theoretical analysis needs to be proven in practice, so the next step is to conduct a scientific study with these products.

Keywords: exosomes, extracellular vesicles, fibroblasts, skin photoaging, skin rejuvenation, mesenchymal stem cells.
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HauioHaAbHUIN MeaAnYHUM YHiBepcuTeT imeHi O.O. boromoabLgl, Kuis

BUKOPUCTAHHS CUMYASILIIMHUX METOAIB
HOBYAHHS B ASOMATOBEHEPOAOTTI,
Cy4aCHUW MiAXiA AO BUKAOACQHHST AUCLIMMAIHA

Mera po6oTu — 0OrpyHTYBaTH HEOOXIAHICTD iHTerpalii IHHOBAIHHUX CUMYJISIIIHIX TEXHOJIOTIH, 30KpeMa BUKOPUCTaH-
HsI MYJISIKIB, SIKi PeaslicTUYHO BiZITBOPIOIOTH YPakKeHH:I IITKiPH MTPH Pi3HUX JiepMaTo3ax i iHEKIIiIx, M0 MepeaaoThes mepe-
BAJKHO CTATE€BUM IIJISIXOM, Y HaBUAJBHUN MTPOIIEC CTY/EHTIB Ta JiKapiB-iHTEepHIB A/ (popMyBaHHS podeciitHuX KoMITe-
TEHTHOCTEIH, I ABUILIEHHS SIKOCTI OCBITU Ta IPAKTUYHOI IIiITOTOBKH, & TAKOK 3a0e311eueH st 00’ €KTUBHOI OLliHKY 11podeciii-
HUX HaBUYOK.

Marepianu Ta MeToAH. Y HaBUAJIbHOMY TIpolieci Ha Kadepi gepMaTosiorii Ta BeHeposorii 3 Kypcom kocMetosiorii HMY
imeri O.O. BoroMosbIrs BIpoBa/KyIOTh iHHOBAIIiITHI TEXHOJIOTII, 30KpeMa MeToan cumyJisiitaoro Hagyannag (CH). [lxa
IIOTO BUKOPHUCTOBYIOTH PI3HOMAHITHI iHCTPYMEHTH, 30KpeMa MYJISIKi, HaBYaIbHI irpy (iMiTartii), CHMYJISAIiiHI TPEeHIHTH Ta
METO/IMKY CTAHIaPTU30BAHOTO MALIEHTA, SIKI JAI0Th 3MOTY CTYJEHTaM Ta iHTepHaM (Ge3 PU3UKY JJis [AI[IEHTA BOCKOHAIIO-
BaTU HABUYKU JIATHOCTUKY YUCJIEHHUX 3aXBOPIOBAHD MIKipY Ta iHMEKIIi, sIKi epeaioThest IePEeBAKHO CTATEBUM IILISIXOM.
Myseit MyJsKiB, skl pyHKIionye Ha kadenpi, BUKOHYE He Jiniie OCBiTHIO (DYHKIIIO, a i € neBix emuum esementom CH.

Pesyabratu Ta 006roopenns. Bukopucrants CH € Bak/IMBOIO CKJIAI0BOIO CyYyacHOI MeIMYHOI OCBITH, OCKiIbKN 3a6e3-
neuye eeKTUBHUIL IIPOIleC HAOYTTS MPAKTMYHUX HABMYOK, HEOOXIIHUX /ISt yCIilHOI podeciiinol pisibHocti. Cucrema
CUMYJISIIIIH, cepe IKUX 0coOJIMBE MICIIe MOCIIAITh MYJISIKI, Ia€ 3MOTY CTyIeHTaM (GaraTopa3oBo BiAIIPAI[bOBYBATH MPaK-
TUYHI HABUYKHM, HaOyBaTH JOCBIY B yMOBaX, HAOJMKEHNX 0 PealbHUX, BUNTUCA e(PEKTUBHOI KOMYHIKaIlii 3 KoJleraMu Ta
HarieHTaMu, a TaKoK yXBaJioBaTH 00TpyHTOBaHi pitents B 6esneurnomy cepenosuiii. CH crpusie smitineHHIo podeciitHoi
BIIEBHEHOCTI 1 ycIimHiii aganranii 10 po6oTH, ToTye MaitOyTHIX JiKapiB 10 IPAKTUYHOL AisIbHOCTI Ta MiABHILYE SKICTH
iXHBOI TTpoeciitHOI TATOTOBKY, IO € KJIIOUYOBUM /IJIST PO3BUTKY MEIMYHOI OCBITH.

BucnoBku. BupoBajpkenHst iHHOBaIliiHUX TeXHOJOTIH, i 30kpema CH, y neparoriunuii mpoiiec 1a€ 3MOry CTyJaeHTam i
MaiiGyTHIM JIiKapsiM BiANPaIlboByBaTH HEOOXiHI HABMYKHU B yMOBAX, HAOJIMKEHUX 10 PealbHIX, [0 BiAMOBIIAE CydacHUM
BUMOraM MeimuHoi ocBiTH. Ile cripusie po3BuTKy npodeciiitHuX HaBUYOK, IMiIBUIIEHHIO STKOCTi OCBITH Ta TPAKTUYHOI TTi/I-
TOTOBKH, a TAaKOXK 3abe3nedye 00’ €KTUBHY OLIHKY TPodeciitHux 3100y TKiB.

CuiBpobiTHuky kadenpu maHoO0JMBO 30epiratoTh eKCKI3UBHI €KCIIOHATU MYy3€t0 MYJISKIB. BUKOPUCTAHHST [IMX MYJISIKIB,
MaHEeKeHiB 1 TpeHaKepiB /la€ 3MOTY He JIUIle JeTaJbHO BUBYATU KJIIHIUHI MPOSIBU YPAsKEeHb MIKIpU Ta BUIUMUX CJAU30OBUX
060JIOHOK IIPH Pi3HUX JIePMAaTO3aX Ta iHMEKIIISX, 0 MePeAlOThCsT CTATEBUM IILISIXOM, a il cripusi€ eeKTHBHOMY 3aCBOEH-
HIO Marepiay, po3BUTKY MpodeciifHX KOMITETEHIIIH, a TaKkok 36epirae icTOpryHi Ta KyJIbTYpPHI TPAAUIi sIK CBITOBOI, TaK
1 yKpaiHCBhKOI ZIepMaTOBEHEPOJIOTIUHOT ITKOJTH.

Kirouosi ciioBa

CuMysIALiliHI TEXHOMOTI1, MyJISLKI, IepPMAaTOBEHEPOJIOTIS, TPAKTUYHI HABUUKY, TPOdeciliHa KOMITETEHTHICTb.

AKTyaJIbHI/IMI/I 3aBJaHHIMM BUIIOI MeINYHOI
ocBiTH B YKpaiHi € po3poOsieHHsS Cy4acHUX
e(eKTUBHUX METO/IiB I [TOTOBKU MalOyTHIX (haxiB-
LiB I BIPOBAKEeHHsI 00’ EKTUBHUX METOJIB OLIHKI
3HaHb Ta IKOCTi OCBOEHHS MPAKTUIHUX HABUYOK Y
CTYZIeHTIiB Ta iHTepHiB. [ligBUIIIeHHSI BUMOT /10 TIPO-
(ecifinioi KOMIETEHTHOCTI MEAUIHUX TPAI[iBHUKIB

BU3HAYa€ HeOOXIZAHICTh MOCUJIEHHS MPAKTUYHOIO
aCIIEKTY TXHBOI MATOTOBKHU. ToMy HEOOXiIHO 3HAYHO
MTOCHUJIIOBATH TMPAKTUYHY CKJIAMOBY TMiATOTOBKU
MaitOyTHIX JIiKapiB, a TAKOXK IXHIO SIKICHY MiCJIsIIUTI-
JIOMHY TIATOTOBKY 32 YMOBH 30€Pe/KEHHs HaJIeAKHO-
O PiBHS TeOpeTUYHUX 3HaHb |1, 5]. 3 orssiny Ha e
BIIPOBA/IKEHHSI HOBITHIX MEAMYHUX TEXHOJIOTIH i,
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30kpema, cumyJsdniitnoro masuannsa (CH) e
HEBIiT EMHOTO CKJIAIOBOIO CyYaCHOI MEIMTYHOI OCBITH.
CH (Bix. nat. simulatio — imiTaris, yiaBasms ) —
METOJI HaBYaHHSI, OCHOBOIO SIKOTO € iMiTattist 6y /1b-
SKOTO (Pi3UIHOTO MPOIIECY 32 TOMOMOTOIO MITYYHOI
(HAMpUKJIa/1, MEeXaHiyHOT ab0 KOMITIOTEPHOI) CHUC-
temu. OmanyBaHHsI KIIHIYHUX HABUYOK 3aBISKU
BUKOPHUCTAHHIO MAHEKEHIB, CUMYJIITOPIB, MYJISTKIB,
TpeHa)KePiB 1 CTaHAPTU30BAHUX MAIIEHTIB € 30J10-
TUM CTaHJaPTOM MEIUYHOI OCBITH B PO3BUHEHUX

Kpainax cBity Bxe monaza 10 pokis [2—4, 9].

CH mix yac BUKJIaganHs 30KpeMa JiepMaToBeHe-
poJsiorii B YKpaiHi IOCTYIIOBO CTa€ HEBiJT €EMHOIO
CKJIQZIOBOIO MIATOTOBKU CTYACHTIB Ta IHTEPHIB,
3abe3redyioun iHHOBaIIHHUHI 1iAXix 10 hopMyBaH-
HS IXHIX MPaKTUIHNUX HAaBUYOK i TTpodheciiiHoi KoM-
TIETEeHTHOCTI.

et miaxizn 1a€ MOKIUBICTD MOJIOAUM (haxiBIISIM
HaOyBaTH MPaKTUYHUX HABUUYOK Yy Oe3ledHoMYy
CepeNoBUIIl, IMITYIOUN peasbHi KJIHIYHI CUTYyaIlii
[2—4]. Llett ckmagnmii mpoliec BKIIOYAE:

— dopmyBarHa TpodeciiiHUX KOMIIETEeHTHOCTEN:
PO3BUTOK 3HaHb, HABUYOK 1 KJITHIYHOTO MUCJIEH-
HSI 171 HaZlaHHST SIKICHOI MEeIUYHO]I JJOITOMOTLH;

— BJIOCKOHAJIIEHHS KJIIHIYHUX HABUYOK: BUKOPHC-
TAHHS CUMYJSITOPIB [IJI8 HABYAHHS METO/aM
JIATHOCTUKM Ta JIKyBaHHS J€epMaTOJIOTIYHUX
HEJYT i 3aXBOPIOBaHb, IO MEPENAIOThCS Tepe-
BaskHO cTaTeBuM nussxoM (3IICIID);

— MOJIEJIIOBAHHS PEATbHUX KIIHIYHUX CUTYaIliil:
BiAIIIPAIlIOBAaHHS AJTOPUTMIB il y CKJIAJIHUX
BUIIAKAX;

— aHaJIi3 CKJIQIHUX KJIIHIYHUX CUTYaIlili: CTBOPEH-
HsI PEATTICTUYHUX YMOB JIJIsl BAKOPUCTAHHSI AJIT0-
PUTMIB /1i}l 3a KPUTUUHUX CTaHiB, 30KpeMa y pasi
aHa(IIAaKTAYHOTO MOKY HA JIIKAPCHKI TperapaTy;

— YIOCKOHAJIEHHS KOMYHIKaTUBHUX HAaBUYOK: (hop-
MyBaHH4 e(DeKTUBHOI B3AEMO/III 3 TTAIliEHTaMU Ta
KOJIETaMU JIJIST TIOJIIIIEHHS SKOCTI MeIMYHOL
JIOTIOMOTH.

CH sBigkpuBae nepesn MaitbyTHIMU JepMaTOJIO-
raM# yHIKaJIbHYy MOJKJIUBICTh GE3MEYHO OITaHOBYBa-
TU CKJIQJIHI KJTIHIYHI BUTIQJIKH, 3HUKYIOUW PUBUK JIJI
namnienTis [6, 7, 9]. Ile 0co6IMBO BaskIMBO TIi]] Yac
OCBOEHHS IHBa3UBHUX IIPOLIEAYP, TAKUX K Gioncis,
B3SITTSI IATOJIOTIYHOTO MaTepiary (MasKu, 3CKpiOKn )
31 WIKipH, CAM30BUX 0O0JIOHOK, /1€ TOUHICTH i BITEB-
HEHICTb il MafOTh BUPIlIaTbHe 3HAUEHHS. 3aBSKI
PeaTiICTUIHUM MOJIEJISIM CTYZIEHTH MOXKYTh BiATIpa-
IIbOBYBATH TEXHIKY BUKOPUCTAHHS JIEPMaTOCKOIIiB
NI IaTHOCTUKN HOBOYTBOPEHD, MU(EPEHIiIHHOI
JIarHOCTUKY XPOHIYHUX JIEPMATO31B, TPUXOCKOIIIB
JIJIs1 BU3HAYEHHS [1aTOJIOrI] BOJIOCCH. Yce 1ie 1aCTb
iM 3MOTY OTPUMATH IIHHUU MPAKTUIHUN TOCBI ¥
6e3TeYHOMY HaBYaJIbHOMY cepefoBuIi. Bukopuc-
TaHHS PEATICTUIHUX KJIIHIYHUX CIIeHAPiiB € KITI0Y0-

BUM eTarnoM y (OopMyBaHHI HaBUYOK YXBAJCHHS
OOrPYHTOBAHUX PillleHb Y IePMATOJIOTIUHIi TPAKTH-
mi. CydacHi CUMYyJIATOPU 3[aTHI BiATBOPIOBATH
IMAPOKKUI CIIEKTP MIKIPHUX 3aXBOPIOBaHb, 30KpeMa
1copias, akHe, YePBOHUH IJIeCKaTUH JIUIIAN, a TAKOXK
SIICII. Ile cripuse He nuIIe 3aCBOEHHIO CTYI€HTA-
MU Ta iHTepHAMU METOAUKU TOYHOTO 300pY CKapr,
aHaMHe3y Ta IPOBEJEHHS JiarHOCTUKU, 30KpeMa
J1abopaToOpHOI, a i BIOCKOHAJIEHHIO HABUYOK IMPHU-
3HaueHHS ePeKTUBHOTO JIiKyBaHH. KpiM ToTO, 3HAU-
noto nepesaroio CH mopiBHAHO 3 TpaguIliiiioio
CHCTEMOIO IIZIFOTOBKY € MOK/IMBICTL 6araTopasoBo-
rO BiZIIpaIllOBaHH4 TI€BHUX BIIPaB 1 [Iiif, 10BEJCHHSI
iX JI0 aBTOMaTH3My, a TakoK 3a0e3redeHHst 00’eK-
TUBHOTO KOHTPOJTIO SIKOCTi TPOBEIEHHST JTaO0paToOp-
HOTO JIOCJI/;KeHHS 32 Pe3yaIbTaTaMU BUKOHAHHS [ 6,
8]. OmnparmoBanus KJIIHIYHUX BUTAAKIB Y (popMmaTi
CUMYJIAIII a€ 3MOTY TMPaKTUKYyBATU aJITOPUTMU
BeJICHHSI TaIli€HTIB BIIMOBIIHO IO TMPOTOKOJIIB,
sarBeprkernx MO3 Yipainu, 3ab6e31euyodn BUCo-
Ky SIKIiCTh MiATOTOBKK MaillOyTHIX cremiaicTis [1].
Mera po6otu — OOrpyHTYBaTH HEOOXIIHICTDH
iHTerpallii iIHHOBAIIMHUX CUMYJIAIIMHUX TEXHOJIO-
Tifl, 30KpeMa BUKOPUCTAHHS MYJSKIB, SKi peaJic-
TUYHO BiJITBOPIOIOTH YPasKeHHS NIKIPU MPU Pi3HUX
JepMaro3ax i iHQEeKIsax, Mo mepejaloThes mepe-
BRKHO CTATEBUM NLISAXOM, Y HaBUAJIbHUN TIPOIIEC
CTYZIEHTIB Ta IHTEPHIB 7151 GOPMYyBaHHS Tpodeciii-
HUX KOMIIETEeHTHOCTEMN, TABUIIIEHHS IKOCTI OCBITH
Ta IPAKTUYHOI IArOTOBKH, a TAKOXK 3a0e311eueHs
00’€KTUBHOI OIIIHKN TPO(eCciitHNX HABUYOK.

Marepiaiu Ta MeTOIU

Y HaBuasbHOMY TIpoiieci Ha Kadeapi 1epMaToIorii
Ta BeHepoJIorii 3 KypcoM kocmeTosorii HMY imeni
0.0. boroMospilsi BUPOBAIKYIOTh IHHOBAIINHL
TexHoJIoTii, 30kpeMa MeToan CH. /1711 11bOTO BUKO-
PUCTOBYIOTh PI3HOMAaHITHI IHCTPYMEHTH, 30KpeMa
MYJISKi, HaBYasbHi irpu (imiTtarii), cumMyaamiiiai
TPEHIHTHU Ta METOANKY CTAHIAPTU30BAHOTO TAIli€H-
Ta, 4Ki Jal0Th 3MOT'Y CTYJIeHTaM 1 JiikapgaM-11o4ar-
KiBIIsIM O€3 PUBKKY JIJIsI TIAIli€HTa BIOCKOHATIOBATH
HAaBUYKHU JIaTHOCTUKHW YHUCJIEHHUX 3aXBOPIOBAHb
mkipu Ta SIICIIL. My3eit MysskiB, AKni QyHKITIO-
Hy€e Ha Kadeapi, BUKOHYE He JINIIE OCBITHIO (DYHK-
miio, a 1 € exementom CH.

PesyibraTu Ta 00rOBOpeHHS

Bukopuctanng CH € HeBin'€éMHOIO CKJIaJI0BOIO
cydJacHOI MeIUYHOI OCBITH, OCKiNbKK 3a0e3redye
eeKTUBHUI MTpoliec HaGyTTS MPAKTUYHIX HABUYOK,
HEOOXIHUX JIJIst YCIIITHOI TPOodheciiHOl AislIbHOCTI
[1, 8, 9]. Cucrema cumynsiiii, cepea SKux ocobau-
Be MicIle MOCIA0Th MYJISIXKI, TA€ 3MOTY CTyZeHTaM
GaraTopasoBo BiANPAIl[bOBYBATH IPAKTUYHI HABUY-
Ki, HaOyBaTH JOCBIy B yMOBaxX, HaOJMKEHUX JI0
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peasbHUX, BUUTHUCI e(peKTUBHOI KOMYHIiKaIii 3
KOJIeTaMU Ta MaI[iEHTAMU, a TaKOXK YXBaJIOBATH
0OrpyHTOBaHI pillleHHs B 6E3[eYHOMY CepPeIOBHIIL.
Myisiki — 11e peaiicTuaHi Mojiesti, poboTa 3 IKMMU
3abesneuye KOMILIEKCHE CIPHUITHATTS IaTOJIOTI,
MOEMHYIOUN Bi3yajibHe BUBYEHHSI 3 TaKTUJIbHUM
JIOCBIZIOM, 1[0 JIa€ 3MOTY CTYAEeHTaM Ta MalOyTHIM
JIKapsiM JIETaIbHO BUBYATH OCOOJUBOCTI PI3HUX
JIEPMATOJIOTIYHUX CTaHIB Ta BIOCKOHAIIOBATH Jlia-
THOCTUYHI HABUYKHU.

Mys:xi, 110 32CTOCOBYIOTH Y HABYAJIBHOMY TTPO-
1eCi, TO3BOJIIIOTh BiAIPAIIbOBYBATH HABUYKU [Tia-
THOCTUKHY Ta JTiKyBanus aepmatosis i SIICIII, momo-
Maraiouu CTYJeHTaM i JIIKapsSIM-TIOYaTKIBISIM BIO-
CKOHAIIOBATU CBOI BMiHHS €3 PUBHKY JIJIs Halli€H-
tiB. IIpore, Koau 1 MyJisiKi 00'€HAHI B €IUHY
KOJIEKIIIIO Ta Pe/ICTaBJeH] K MOBHOIIIHHUN KOMII-
JIEKC, BOHH CTalOTh OE3I[IHHUM IHCTPYMEHTOM Me-
JINIHOI OCBITH, 3HAYHO MiABUNTYIOUN e(PEKTUBHICTD
HaByasibHOTO TIporecy. Came Takuil yHiKaabHUN
HaBYAJIbHO-METOIUYHUH IEHTP, /i€ BCi eKCIOHATH
3i0paHi Ta TapMOHIITHO MOEIHAHI B €UHY CHCTEMY,
dyuxmionye Ha kadenpi ;epMaToJIoTii Ta BEHEPOJIO-
rii 3 kypcom kocmetostorii HMY imeni O.O. Boro-
Mouiblld (pucyHok). Excriomatn mysero He Juiire
BiZIoOpasKkaloTh MIMPOKKIA CIIEKTP MIKIPHUX Ta BeHe-
PUYHHX 3aXBOPIOBaHb, a i POPMYIOTh MPAKTUYHI
HaBMYKU, HEOOXiAHI Ul TOYHOI JIarHOCTUKU Ta
mpu3HaYeHHs e(heKTUBHOTO JIiKyBaHHs. B My3ei 316-
paHa Bpakaroua KOJIEKITis peaicTUIHUX MOJesei
pI3HMX 3aXBOPIOBaHb, KA CHPUSIE (POPMYBAHHIO
IIIJTICHOTO  Bi3yaJIbHOTO YSABJIEHHS PO PO3BUTOK
MAaTOJIOTIYHOTO MTPOTIECy, KIIHIYHI TPOSBU Ha PI3HUX
CTaJIisIX Ta PE3YJIBTATH JIKyBaHIs 200 mepedir 3aXBo-
PIOBaHH 32 BiZICyTHOCTI 260 i10T0 HeeeKTUBHOCTI.

Myseii MyJsgKiB BUKOHYE He JIMIIE OCBITHIO
dynxiiio, a i1 € erementom CH. 3aBasgku peadtic-

TUYHUM MOJIEJIIM CTYJIE€HTU Ta iHTEPHU MaioTh
3MOTY BiJIITPaIlbOBYBATH KJIHIUHI CUTYyallil B YMO-
BaX, HAOJIMKEHUX JI0 PeabHUX, ITI0 3HAYHO MOKPa-
1Y€ AKICTB M AroToBKH. Ile 0c00IMBO BaXKINBO 115t
BUBUYEHHS CKJIQJIHUX 1 PIAKICHUX TTATOJIOTIH, 30Kpe-
Ma 0coOJIMBO HeOE3MeYHNX iH(MEKITIHHIX, aBTOIMYH-
HUX 3aXBOPIOBaHb, IIEPEOIT IKUX CYITPOBOIKYETHCS
ypaskeHHSM MmIKipu. Buxopucranusa mynaxis y CH
JIOTIOMATa€ BIOCKOHAIIOBATH /IiarHOCTUYHI HABUY-
KU, YXBAJTIOBATH OOTPYHTOBAHI KJIHIUHI PIllIeHHS i
BiITPAIlbOBYBATHU JIIKYBaJIbHI aJITOPUTMU.

Kpim HaBuambHOI MIHHOCTI, MYJSKI TaKOXK
MaloTh iCTOpUYHE 3HAYECHHS, a/UKe BigoOpakaioTh
TPAIUINi Ta CHAAIIUHY BUJATHUX HAYKOBUX JIepMa-
TOJIOTIYHUX MIKiJ, 10 (popMyBasncsa y TPOBIIHIX
€BPOMENCHKUX YHIBEPCUTETAX.

CTBOpeHHsT My3ei0 MYJISKIB JIJIS HAaBYATIBHOTO
mpotiecy 3a TMPUKJIAAOM (PPaHITy3CbKOI HAYKOBOI
IITKOJTU JlepMaToBeHepoJioTii (cTBopenoi y Ilapuxi
1801 p. na 6asi mmuramio Cen-Jlyi) 3amouaTkyBas
MEPIH 3aBiyBay cCaMOCTIiTHOI Kadeapu MKipHUX
Ta cubimiTnaHnx XBopoO, ctBoperoi y 1884 p. Ha
MeaumaHOMY dakyabTeTi KuiBchbKoro yHiBepcuTeTy
Caaroro Bomomumupa, mpodecop M.I. Ctykosen-
KOB, SIKW#1 3aBisyBaB Kadeapoio B epiox 3 1884 no
1897 p. Moro no npaBy BBaKAIOTh OCHOBOIIOJIOK-
HUKOM YKPaiHChKOi (KUiBCHKOI) HAYKOBOI IITKOJIH
nepmarosenepouiorii. M.I. CrykoBenkos OyB riiu-
GOKO TIepeKOHAHUI, 110 BidyasibHe HABYAHHS BiJi-
rPa€ KIIIOYOBY POJIb Y MiATOTOBIN MalOyTHIX JIiKapiB.
YV nozpasibiuiomy Horo mocaigoBHUKN (CIiBpOGITHM-
k1 ipodisibHOT Kadepn ) He suiie 30epiranu Mmyseit
MYJISKIB, @ I TPOIOBKYBAJIM TIOCTIHHO TTOTIOBHIO-
BaTU KOJIEKI[II0 HOBUMU €KCKJIIO3UBHUMMU €KCITOHA-
tamu. OcobsiMBy yBary HaOYHHUM MarepiajaM sK
eeKTUBHOMY 3ac00y BUKJIAJAHHS MPUIIJISIB MIPO-
decop B.I. TepebunHchbKuii, skuii 04ooBaB Kadeapy
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PrcyHok. EKCnoHaT My3eto MyAsKiB KadpeApr AEPMATOAOTIT TO BEHEPOAOTii 3 KYPCOM KOCMETOAOTiT
HMY imeHi O.O. BoromoAbLs
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y 1917—1919 pp. Bin niucas: <Y BUKJIaZaHHi MeTN-
LUHY [OTPiOHE HAaOuHe HABYAHHS, ajle OCOOIUBO
BOHO HeoOXijIHe II0/0 IePMATOJIOTii Ta BEHEPOJIOTii.
Besniepeuny mepesary mepej yciMa 3acobamu Haod-
HOCTI MaIOTh MYJISIKI, IKi 1a10Th 00’ €MHE IJIaCTUYHE
300paskeHHsT GOJIICHO 3MiHEHOro opraHa 3 ycima
HalAPIOHIINMY TOAPOOULISIMIU >

Konexiia mysero ¢hopMyBasacs OCTYTIOBO, 1 Ha
CBOTO/IHI BKJIIOYAE K €KCKJIIO3UBHI MOJEJIi, BUTO-
TOBJIEHI BPYYHY B MYJISKHUX MaticTepHsax [lapmka
i Kuesa B xinmi XIX — ma movyatky XX CT., TaK i
Cy4acHi, CTBOPEHi 3a TOIOMOTOI0 HOBITHIX TEXHOJIO-
Tiff, 1110 JIIOCTPYE PO3BUTOK MEUITMHU Ta MiIXOAN
710 IIaTHOCTUKY Ta JIIKyBaHHS HU3KU 3aXBOPIOBAHb.
Bockosi myuski, BurotoBieni monan 100 pokis
TOMY, HE BTPATUJIU CBOTO MIPAKTUYHOTO 3HAYEHHST i
norenep. 3a J0MOMOT0I0 BOCKOBUX 3JIITKIB XyI0XK-
HuKu-mMyJsspkuetn y XIX — na nmouatky XX crT. He
JIUIIE BiJITBOPIOBAJIM IATOJIOTIUHI IIPOIeCH TPU
3aXBOPIOBAHHAX IIKIPU Ta CIU30BUX 000JIOHOK, a i
HAOYHO TOKA3yBaTU KJIIHIYHUN eDeKT 3aBITKH
3aCTOCYBAHHIO JIIKAPCHKUX 3aC00iB.

YHiKaJbHICTh MY3€I0 TIOJISITAE B TOMY, 1O BiH
3abe3reuye TPUBUMIPHE BUBYEHHS MATOJIOTI, 110
HEMOIKJIUBO TIePeIaTh JIUIIE 32 IOMTOMOTOTO TTi/IpyY-
HUKIB 9 1 poBHX 300paskeHb. [letanbHa imiTaris
TEKCTYPH, KOJIBOPY Ta MOP(OJIOTIUHIX 0COOIUBOC-
Teil I03BOJISIE TIKOIIE 3PO3YMITH KJITHIYHY KapTHHY
3aXBOPIOBAHb, MOJIIIIYIOUN [iarHOCTUYHI HABUYKH
MaiiOyTHIX CIIeIlianicTiB. 3aBAsSKI eKCIIOHATAM, 1110
BizoOpaaioTh pisHi crazii XBOpoO, CTyAeHTH Ta
MaiiOyTHI JIiKapi MOKYTh CIIOCTEPIiraTH, sIK 3MiHIO-
€TBCS KIIHIYHA KAPTUHA YIPOAOBIK ITPOTPECYBAHHS
MATOJIOTIYHOTO TIpoIlecy. Takuil miaXin € HesaMiH-
HUM JIJIS TTHOOKOTO PO3YMIHHSI [TATOT€HE3y 3aXBO-
pIOBaHb, a/Ke MAa€ 3MOTY OIIHUTH, SK IIKipa Ta
CIM30B1 060JIOHKN pearyioTh Ha PisHi MeTOIU Tepa-
mii, gKi YCKIaAHEHHS MOKYTh BUHUKHYTHU Ta SKi
O3HaKM CBiTYaTh PO o/1y-KaHHsA. My3eiiti ekcrioHa-
TH TAKOJK JIOTIOMAraloTh aHAJI3yBaTH BUTIA/IKY HEJIO-
cTaTHBOI ab0 HempaBUILHOI (0COOJNUBO B icTOpPHY-
HOMY aCIIeKTi) Teparlii, o € BA)KJTUBUM y HaBUYAHHI
MaiiOyTHIX JiiKapiB.

Kouduikry intepecis Hemae.

Crorojiai poboTa 3 MyJISZKAMU € HEBIJ €MHOIO
JACTUHOIO HABYATBHOTO TIpotiecy Ha Kadeapi. Buk-
Jiajladi aKTUBHO 3aCTOCOBYIOTH iX Il Yac JeKIin i
HPAKTUYHUX 3aHATh, POOASUM HaBYAHHS OiIbII
HAOYHWUM, iHTEPAKTUBHUM Ta edeKTuBHUM [7].
[urerpaitist po60OTH 3 My3€€M MYJISKIB Y HAaBYAIbHY
Mporpamy JIa€ 3MOTY CTy/IEHTaM Ta iHTepHaM OTpPHU-
Matu BCeOIYHUIT JOCBi, TOEAHYIOUN TEOPETHYHI
3HAHHS 3 Bi3yaJIbHUM CIIPUMHATTSAM 1 IPaKTUYHUMU
HaBuukamu. PoGora 3 mysspkamu B Mexkax CH
MOKPAIIY€E AKICTh OCBITH Ta MPAKTUYHOI ITi/IFOTOBKH,
3abesneuyour 00'€KTUBHY OIIHKY TpodeciiiHmx
HaBUYOK CTY/ICHTIB Ta iHTEPHIB.

OTxe, CH miaBuinye sAKicTh MiATOTOBKU Mali-
OyTHIX JiKapiB, 1O CHPUSE PO3BUTKY MEIUYHOI
ocBiTH. BaksmBy posib y IIbOMY Bijlirpac Mmyseit
MYJISKIB, SKMI TTOEAHYE 1CTOPIIO Ta cydacHi Tij-
xoau, 30epira€ 3HaHHA W TpaguLii MEIUIUHU.
Ciryryioun MiCTKOM MizK MUHYJIUM i MaiiOy THIM, BiH
JIOTIOMAarae CTyJeHTaM 1 JiKapsiM TIrOIIe po3yMiTh
€BOJTIONII0 MEJIUIIMHY, BIOCKOHATIOBATH HABUYKU
Ta IKICHO TOTYBaTUCA 10 TPO(eCiiiHOI AisIbHOCTI.

Bucnosknu

BrpoBajkeHHs iIHHOBAIIHHUX TEXHOJIOTH, 30KpeMa
CH, mae MOKJIMBICTH CTYIeHTaM i MaliOy THIM Jrika-
PSIM BiApaIiboByBaTH HEOOXi[HI HABUYKY B YMOBAX,
HaOJIMKEHNX JI0 PeasIbHUX, 110 BiIMOBIIA€ Cy4acHUM
BUMOTraM MeanyHoi ocBitTu. Ile cipusge po3BUTKY
npodeciiHuX HaBUIOK, TiIBUIIEHHIO SIKOCTI OCBITH
Ta TPAKTUYHOI MiIrOTOBKH, a TaKOK 3abe3redye
00’ €KTUBHY OTiHKY TIPOheCiiHIX 3100y TKIB.

Ha cyuactnomy ertami cmiBpobiTHUKK Kadeapu
maHoOMUBO 30€piraloTh EKCK/IIO3UBHI €KCIIOHATU
My3€10 MYJISKIB. BUKOpUCTAHHS 1IMX MYJISIKIB,
MHEKEHIB i TPEHAKEPIiB /Ia€ 3MOTY He JIUIIIE IeTATbHO
BUBYATHU KJIHIUYHI TTPOIBU YpakKeHb HIKIpUA Ta BUIU-
MHUX CJM30BUX 000JIOHOK TIPH PI3HKX JePMaTO3aX Ta
iHexITisIx, M0 TepealoThCsT CTATEBUM HIJISTXOM, a i
crpusie epeKTUBHOMY 3aCBOEHHIO MaTepiary, PO3BU-
TKY TpodeciiHiX KOMIIeTEHIIii, a Takok 30epirae
ICTOPUYHI Ta KyJIBTYPHI TPAANIIii K CBITOBOI, TaK i
YKPaiHCBHKOI IEPMATOBEHEPOJIOTIYHOT IITKOJIU.

VYuyactp aBTOpiB: ines pocmiaxenns, po3podka konnenmnii — T.O. Jlutuncbka, B.I. Crenanenko; 36ip Ta onparfioBanms
matepiany — T.O. JIutuncska, B.I. Crenanenko, M.O. BacuneBcbka; Hanncanns, penaryBanns Tekety — T.0. JIntuHcbka,
B.I. Crenanenxo; ¢inanbHe 3aTBep/yKeHHs, BHeceHHs 11paBok — B.I. Crenanenko.
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T.O. Lytynska, M.O. Vasylevska, V.I. Stepanenko
Bogomolets National Medical University, Kyiv

Use of simulafion methods of training in dermatovenereology.
A modern approach to feaching the discipline

Objective — to substantiate the need to integrate innovative simulation technologies, in particular the use of dummies
that realistically reproduce skin lesions in various dermatoses and infections, mainly sexually transmitted, into the educational
process of students and interns to form professional competencies, improve the quality of education and practical training,
and ensure an objective assessment of professional skills.

Materials and methods. At the Department of Dermatology and Venereology with a course in Cosmetology of Bogomolets
National Medical University, innovative technologies are being introduced into the educational process, in particular
simulation teaching (ST) methods. For this purpose, various tools are used, in particular dummies, educational games
(imitations), simulation training, and the standardized patient technique, which allow students and novice doctors to
improve their skills in diagnosing numerous skin diseases and infections that are mainly transmitted sexually without risk
to the patient. The Museum of Dummies, which operates at the department, performs not only an educational function,
but is also an integral element of simulation training.

Results and discussion. The use of simulation training is an integral part of modern medical education, as it provides an
effective process of acquiring practical skills necessary for successful professional activity. The simulation system, in which
dummies occupy a special place, allows students to repeatedly train practical skills, gain experience in conditions close to
real ones, learn effective communication with colleagues and patients, and make informed decisions in a safe environment.
Simulation training contributes to strengthening professional confidence and successful adaptation to future work, and
also prepares future doctors for practical activity and improves the quality of their professional training, which is key to
the development of medical education.

Conclusions. The use of innovative technologies, in particular simulation training, allows students and doctors to practice
the necessary skills in conditions close to real ones, which meets the modern requirements of medical education. This
contributes to the development of professional skills, improving the quality of education and practical training, and also
provides an objective assessment of professional achievements.

The department’s staff respectfully preserve the exclusive exhibits of the Museum of Dummies. The use of these dummies,
models and simulators allows not only to study in detail the clinical manifestations of lesions of the skin and visible mucous
membranes in various dermatoses and sexually transmitted infections, but also contributes to the effective assimilation of
the material, development of professional competencies, and preserves the historical and cultural traditions of both the
world and Ukrainian dermatovenereological schools.

Keywords: simulation technologies, dummies, dermatovenereology, practical skills, professional competence.
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H.O. BuHorpaa, 3.I. BacuaniimH, A1, Kosak, Y.A. LUyAb, |.A. Banaaaka
/AbBIBCbKUIN HALIOHOABHUA MEAUNYHUIN YHIBEPCUTET IMEHI AQHUAQ [OAULBKOTO

IHPEKLIMHN KOHTPOAb
Y AEPMATOAOTIYHIV MPOAKTUL

[Ipodinakruka i KoHTpPOJIB iHbEKIIII, TTOB s13aHNX 3 HajlaHHsIM MeinaHoi gortomoru (ITTHM/I), BkiriouaioTh KoMILIeKe cydac-
HUX IAXOAIB 1 IPAKTHK, SIKi 3MEHIIYIOTh COLIaJIbHO-eKOHOMIUHMIT 1 Megumuanuii Tsirap npobiemu IITHM/I.

Mera po6oTH — y3araJbHUTHU JIOCBI/l 3aIIPOBA/PKEHHST CyYacHUX CTaHAapTiB iHdekiiiinoro koutposo (IK) y aepmaromoriy-
Hill IpaKTUI BiJIIIOBIIHO /10 pekoMenalliil BeecBiTHbOI opranizariii oxoponu 310pos’s (BOO3), 3akoniB Ykpainu, HakasiB
MiwnicrepcrBa oxoponu 3710poB’ss (MOJ3) Ta iHIMX HOPMATUBHUX JIOKYMEHTIB HAIIIOI I€P/KABU.

Marepianu Ta MeTOM. 3 BUKOPUCTAHHIM aHATI THYHOTO TPUHOMY KOMIIEKCHOTO €I /IeMiOJIOTTYHOTO METO/TY CUCTEMATH30-
BaHO cydacHi mizixoau 1o opranizaitii IK 3a crangapramu BOO3 i HopmatuBaumu nokymentamu MO3 Ykpainu 3 ypaxyBaH-
HAM crienndiky HaJaHHSI MeMYHUX HOCJIYT Y A€PMaTOIOTIYHII IPaKTUIL.

Pesyabrati Ta 06roBopenns. BOO3 3/iiicHIOE OMITUKY 3aXUCTY MAIIEHTIB i MEMYHOr0 epCoHaIy Bif iiMoBipHOTO iH(DI-
kyBarHs 30yaarkamy [ITHM/I 3aBastki yIOCKOHATIEHHIO CTAaHAAPTHHUX 1 crieniasbaux mporeayp 1K. 3ampoBamkeHtst pexo-
MEH/IATTiH 1110/10 METO/IiB MEIIMTHOTO BITIBY 3 MeToto Tpodimaktikn [ITHM/] Mae BiaMiHnHOCTI B pi3HUX MEAMYHNX 3aKIa/aX
Ta CHeliaTbHOCTIX. TaKkoK iCHYIOTh BIZIMIHHOCTI y perJlaMeHTallii cTaHAapTHUX ONepaIiiiHuX MpoIe/yp y TepareBTUIHIN i
XIpypriufiil MpaxkTHIli, 1[0 3yMOBJIEHO PIBHAMM PU3UKIB Ta HMmoBipHicTio BunukHeHHs [IIHM/I, a Takox 3 ypaxyBaHHSIM
PiBHIB H/ITaHHS MEJIMYHOI JIOTIOMOTH.

Y cBiTi TPOAOBKYIOTHCS MUCKYCii (DaxiBINB i3 MTUTaHb CTPYKTYPH, TIOCTIJIOBHOCTI Ta KOMIIIIEKCHOCTI 3aMTPOBA/IPKEHHS HU3KH
criemianpHUX 3axoiB 1K y gepMaTooriuniil mpakTuIl, MOranOIeH0 BUBYAETHCS CTIEKTP 36y1_IHI/IKiB, SKi X CIPUYUHSIOTH.
CIeKTp NaToreHiB BKJIIOYAE PISHOMAHITHI TAKCOHOMIUHI IpyIy Bipycis, 6akrepiii, rpubis i napasutis. HabyBae rocrporu
npobsieMa (hopMyBaHHS PE3UCTEHTHOCTI MIKPOOPTaHi3MiB 10 crieludiuHUX TePAlleBTUYHUX [IPENAPaTiB.

Y Harmiii epskaBi HOpMaTHBHO-TIPaBOBa 6a3a MO0 IUX MUTAHb JJIs IEPMATOJIOTI1, BEHEPOJIOTIT i KOCMETOJIOTIT He crcTeMa-

TH30BaHa, a MiCTUTHCSI OKPEMIMHU TIOJIOKEHHSIME Y HUBI[ 3aKOHIB YKpainu, mocranos Kabinery MinictpiB Ykpaitu, Hakasis
MO3 Ykpainu Ta iHIINX TOKYMEHTaX.

BucHoBku. 3anposapkents crangapris 1K y gaepmarosorivniii npaktuii B YKpaiui mepeOyBae Ha [OYATKOBOMY €Talll.
CTBOpeHHSI HOPMATHBHOTO JIOKYMEHTA 3 y3arajbHEHHSIM HaJeKHUX NpakThK [K € akryasbHuM 3aBlaHHSM, OCKUJIBKU Iie
cupugTIMe TiaBuIeHHIo ebexTrBHOCTI TpodinakTuku [ITHM/] y nepmatosorii, BeHeposiorii Ta KOCMeTOJIOTii.

Kirouosi ciioBa

[rdexitiamii KOHTPOJIB, CTAHAAPTHI 1 CIIEIiaTbHI TPOTIETyPU, IEPMATOIOTITHA TPAKTUKA.

33 JanuMu BeecBiTHBOI opraHizailii 0XopoHu
3nopoB’s (BOOJ3), memae KomHOI Kpainu, ne
BificyTHi iH(eKITiT, OB s3aHi 3 HAIAHHIM MeTUIHO1
noriomoru (IITTHM/T). ¥V kpainax i3 BUCOKUM piBHEM
PO3BUTKY €KOHOMIKM ypaskeHb 3a3HA€ MPUOIU3HO
KOKHUI IeCATUHN MAITIEHT, IKUN OTPUMYE METUIHY
JIOTIOMOTY. Y KpaiHax i3 HU3bKUM i cepe/IHIM PiBHEM
€KOHOMIYHOTO PO3BUTKY MIOPIYHO PEECTPYIOTH
nmoHaa 134 MJIH BUTAAKIB HeCITPUSITIUBUX IO,
OB’ SI3aHUX 3 HAAAHHIM MEIUYHOI JOIIOMOTHU, Ta
2,6 MutH cMepTell BHACTiOK muX moxiit. Hazaran

IIIOPIYHO y CBIiTi peecTpyioTh M0 16 M cMmepTeit
BHaciizok IITHM/L [20].

[HITOI0 CKJIa0BOI0 MPOGJEMH € 3pocTaiya
pesucrenTHicTh 30yaaukiB ITTHM/] 1o aHTHMIK-
pobnux npemnapatis (AMII). 3a nporrosamu (axis-
1B, Y pasi 30epesKeHHsT TeMITiB (hOPMyBaHHST aHTH-
6I0TMKOPE3UCTEHTHOCTI MiKPOOPTaHi3MiB CMepT-
HicTh Bixg cupuunHennx Humu IITHM/L go 2050 p.
3pOCTe B JIECSTKH PasiB: MOPIYHO Oy/ie MOMUpPATH
no 10 muH xBopux. EXOHOMIUHI BUAATKU Ha iXHE
JIIKYBaHHS CATHYTD 8 TPJIH pojapis [23].
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3riano 3 pekomenaaiieio BOO3 onTuManibHOIO
crpareriefo 3mentents Taraps [TTHM/] € 3amnpo-
BQ/UKEHHS y 3aKkjagax oxopoHu 3m0poB’s (303)
eTIEMIOIOTIYHOTO HATJISAMY 3 aIeKBAaTHO OPTraHi3o0-
BanuM indexiiiaum kouTposeM (1K) [11, 21—23].

IK — 11e xommIeke oprasisamiiiHux, npodizak-
TUYHUX Ta MPOTUETIIEMIYHUX 3aX0/1iB, CIIPSIMOBA-
HUX Ha 3a100iranis BUHUKHEHHIO 1 OUIMPEHHIO
iHgeKIiiHNX 3aXBOPIOBaHb, OB I3aHNUX i3 HaJaH-
HaM MenuuHOi gotoMoru B 303 [2]. AmekBaTHUI
IK nmae 3mMoTy 3HU3UTH MOMIMPEHICTH i 3aXBOPIOBA-
nHicte Ha [IIHM/I cepen mepconanmy i xBopux, a
TaKOX 3MEHIITUTH ITUPKYJIAIII0 PE3UCTEHTHUX TITTa-
miB 36yauukiB ITTHM/I i 3ymMoBiIeHy HUMHU 3aXBO-
PIOBaHICTb i JleTasnbHiCcTh [1].

Merta po60TH — y3araJbHUTH OCBi/L OpraHisariii
IK y nepmaTosioTiuniii IpakTHIli B Pi3HUX KpaiHax
BifmoBiHO 10 pekoMenpaliiii BOOJ3, a Takox orii-
HUTH cydacHuii etan 3ampoBamkents [K y 303
HaIllo1 JiepsKaBy Ha ITi/ICTaBi 3aKOHIB YKpaiHu, HaKa-
3iB MinicrepctBa oxoponu 3mopos’ss (MO3) Ta
IHITUX HOPMATUBHUX IOKYMEHTIB YKpaiHM.

Marepiaiu Ta MeTOAN

3nificHeno TomyK iHdopMallii B 3aKOPAOHHUX i
BITUU3HIHUX HAYKOBUX Ta OMIIiITHUX BUTAHHIX, B
6aszax manux pisnux Kpain, PubMed momo mpo6ie-
mu ITTHM/I Tta opranizamii IK. CmiBcraBieno
ingopmartito Mozo crexkTpa MUPKYJIIOIOYNX MTATO-
TeHHUX areHTiB y JikapHaHoMmy cepenoBuiili 303,
AIKi HaJai0Th MPOGIIbHY MEIUYHY JOTIOMOTY XBO-
pUM, a TAaKOK MUTaHb, OB’ I3aHUX 3 (DOPMYBAHHIM
PE3UCTEHTHOCTI 30YAHUKIB 0 IperapariB CIelu-
¢iunoi Tteparmii. BigmosimHo m0 pexkomeHariit
BOO3 cucremarnszoBato i mpoaHasizoBaHo 0coo-
JIMBOCTI HAIIOHAJIBHUX MIAXOAIB 10 3miticHennda [1K
y 303 nepMaToJIoTiuHoT0, BEHEPOJIOTITHOTO i KOC-
METOJIOTIYHOTO TTPOMIIII0 Pi3HUX (POPM BIACHOCTI.

PesyibraTu Ta 00roBOpeHHS

3akIaau AepMaToIOTiYHOTO MTPOodiIio HaJIekKaTh /10
00’€KTIB BHCOKOTO PU3KMKY MOIIMPEHHS PISHOMAHIT-
HUX TaTOTeHiB, SIKi CTAHOBJIATH HeOE3IMEeKy He JIMIIe
JUT TIAINIEHTIB, ale 1 MeAndHOTrOo TepcoHany [18].
Peasbha moctiiina 3arposa 3aHeceHHs 30YAHUKIB 10
303 BumMarae perebHOTO JoTpUMants 3acay [K st
3an00iraHis IXHbOMY IOIIMPEHHIO B JIKAPHSHOMY
cepeIoBHII, a TAKOK TIOTPAIJISTHHIO 32 MesKi 1ux 30 3.

3a MaHuMK BITYM3HSAHUX 1 3apyOisKHUX TOCIiL-
HUKIB, CTAJI0IO IIPOOIEMOIO /IS 3aKJIAIB JepMaTO-
BEHEPOJIOTIYHOrO IPOMIIIo € HIU3Ka HakTepiaIbHUX
areHTiB, cepe/l TKUX MePeBAKAIOTH S. aureus, CTper-
TOKOKH Tpymnu A, KopuHedopmHi bakrepii, criipoxe-
TH, MikoOakTepii [8, 26].

Bimomo takosk monaz 20 BipyciB, sIKi CTAHOBJIATD
HebeseKy TpodeciitHoro 3apakeHHsT MEIUYHOTO

EnigemMiosoriyamii
HarJIs

Tudexuiinmii
KOHTPOJIh

Bigain indexiiiinoro |
KOHTPOJIIO

v
Tiriena pyx

\ 4

A/MiHICTpYBaHHS
AHTHUMIKPOOHHX IpPenaparis

(norpumarnis 90 %
MIEPCOHATIOM 3HITKYE
ITTHM/T na 60—70 %)

(BHIKYE CIIOKUBANHS
AMII na 70 %)

Puc. 1. KAFo4OBi KOMMOHEHTU NporpamMmm 60poTboMm
3iMHMA

MepCcoHaTy, a TaKOK XBOPHUX i3 /I€PMATOJOTIYHOIO
naTtoJioriefo. Jlo HUX HaJekaTh Teprec-BipycH, Bipy-
CH TIapEHTEPATbHNX TEMaTUTIB (BipyCHOTO remaTh-
Ty B, Bipycnoro renatuty C), Bipyc imyHozedinuTy
JIIOIMHU, BipyC KOHTATiO3HOTO MOJIOCKA, MPOX,
HU3Ka eHTeposipycis [12, 24, 25].

Oxpim gepmarodituux rpubis Trichophyton
rubrum, pobsemoro st xBopux € Candida spp.,
0CO0JIMBO 3a HAABHOCTI Y HUX iMyHOZEePIIIUTHIX
craniB. Hebe3neunnm € iHBasUBHUIT acnepriibos,
cupuunHenuit A. fumigatus, A. flavus, A. niger i
A. terreus 7,9, 17].

HagnicTh y maIieHTiB TakKuxX Iapa3uTapHuX
3aXBOPIOBAaHb, SIK MEANKYIbO3 (BOIMi) Ta KOPOCTA,
Moske symoButy B 303 nommupents Pedicullus spp.
Ta Sarcoptes scabiei [16, 19].

Ykpail BaKJIMBO BpaxoByBaTH MMOBIPHICTD 3aHe-
ceHHs1 30yIHUKIB 0COOIMBO HeGE3MeUHNX TH(EKIIIT,
KOJIW IEPMATOJIOT € TIEPITUM MEITUIHUM TIPAIliBHH-
KOM, sIKuii 11e BusiBiisie [6, 15].

Cxknaznicts 6opors6u 3 IITHM/I nosisrae y Bia-
CYTHOCTI €IHO1 (hOPMYJIU CTBOPEHHS 1 DYHKITIOHY-
Banus cucremu 1K, amxe 303 pisusarbes 3a mpo-
(disem, CTPYKTYpoOIo, MpobieMaMu, TepPCOHATOM
toto. Tomy koskauit 303 MOBUHEH MaTH BiAIOBII-
uuii go peaniii wian IK, ae 3 gorpumanisam xoda 6
MiHiMaTbHUX pekoMengoBanux BOOJ3 i nakazamu
MO3 VYkpainu Bumor: HasgBHICTh Biaminy 3 IK,
IUIaHy Iiii, ge MaioTh OyTH 3a3HadyeHi OMOKeT i
peasbHi mkepesna hiHaHCYBaHHS, DYyTUHHUN HATTIST
3a IITTHM/I, xoutposb cnosxkuBannusg AMII i momi-
TOPUHT PE3UCTEHTHOCTI MiKPOOPTaHi3MiB 710 HUX [4,
11, 21, 22] (puc. 1).

3anpononoBaruii BOO3 miaxia 10 cTBOpeHHS
Ta QYHKIIIOHYBaHH e(DEKTUBHUX MTPOTPaM Mpodi-
nakTuky i 6oporodu 3 IITHM/I BKIoUae 3ampoBaj-
JKEHHS CTAaHAAPTHUX i creriagbuux mnporenyp 1K,
[0 JIA€ MOKJIMBICTH 3HU3UTH PU3UK MOIIUPEHHS
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C

Bigin indexiiiitnoro KOHTpoJII0 — 3aBijyBay, erijiemMiosor

)

A

A

Jlikytountii siikap
(zepmaToJior)

C )]

Bukonasii mporpamu aamMiHicTpyBaHHS
AHTUMIKPOOHKX MIPerapaTis

—>( Jlikap-6akTepiosor )

Y

4

( Kaniniunnit papmarest )

Puc. 2. BukoHaBLj nporpamm aaMiHicTpysaHHs AMM y 303

30yAHUKIB iH(MEKITITHNUX 1 MapasuTapHUX 3aXBOPIO-
BaHb B JIIKAPHSHOMY cepeqoBHuiii [5].

CraHgapTHi 3aX0AU 3aXHCTY, SIKUX HEOOXiIHO
JAOTPUMYBATHCS i Yac AOIJIAAY 3a OyIb-sSKUM
MAaIliEHTOM, 3aCHOBAHI HAa YHEMOKJIUBJEHHI HOTO
3apaskeH s iH(MEKIIHNM areHTOM TIEBHUM IILISTXOM:
KOHTaKTHUM, KpaneJbHUM, TOBITpaHUM [3].

CrangapTHi IpoleAypu MaloTh OyTH 3aripoBa-
JKeHi moctiiino y Beix 6e3 BumsaTky 303 i mepen-
6avyafoTh TaKi 3aXOAU: Tiri€Hy PYK; BUKOPUCTAHHS
PYKaBUYOK 3aJI€5KHO BiJl METO/IIB IOTJISLY; 32CTOCY -
BaHHs 3aXMUCHOTO XaJyaTa Bifl iHpeKIinHuX arenTiB
(3XIA) 3 ormaay Ha METOU JOTJISAY; PECIipaTop-
HY TiTI€EHY 1 €TUKET KalllJIio, BUKOPUCTAaHHS MaCOK
BIZITOBITHO /10 METO[IB MOTJISAY; BUKOPUCTAHHSI
3aXMCHUX OKYJSAPIB ab0 MIUTKIB 3 ypaxXyBaHHAM
METOJIIB JIOTJISILY; JAOTPUMaHHs Oe3IeKH IIijl Jac
BUKOHAHHS 1H'€KIIifl; BUKOPUCTAHHS YUCTOTO i 6e3-
eYHOTo OOJIa[HAHHS Ta IHCTPYMEHTapito st
JOTJIsALY; Ge3nedHe TOBOIKEHHS 3 MeJUYHUMMU BiJl-
XO/IaMH; OUMIINEeHHs Ta Je3iH(hEeKIIo MPUMIIeHb;
3aCTOCYBaHHS YKCTOI Ta Gesneuynoi 6inusnu [3].

Crnerianpni 3axomau IK pekomenzioBani y Bumai-
KaX BUHUKHEHHS elliJIeMiYHUX YCKJIaJHEeHb BHACJT-
JIOK 3aHECEHHsI BUCOKOKOHTArio3HUX 30YAHUKIB i
nepea6avaoTh 3aPOBAIKEHHS KiTbKOX GJIOKIB, SIKi
CTOCYIOTBCST: 3aXUCTY MEIUYHOTO TEePCOHANY: pec-
mipaTopu Kjacy 3axucty He Hmkye FFP2 (B mpo-
tutTy6epkynbosanx 303 i iz yac AorJsiLy 3a naii-
entaMu 3 BiTpgHoio Bicroo) i FFP3 (mormsan 3a
xBopuMu Ha Kip); FFP2 y pasi nposenenns aepo-
30JIbTeHEePyBAJILHUX TTpollelyp (MeInYHI TIpalliBHU-
K1 MaioTh MOIEPEIHbO MIPOITH TECT Ha MPUJISITaH-
Hs — (iT-TEeCT); 3aX0/1iB 3 BUSBJIEHHS MOTEHITITHNIX
JuKepest 30yHUKA; PO3MIIIEHHS XBOPHX: IMajlaTh
i30JI411i1 TIAIIEHTIB 3 aepOTEHHOIO iH(EKITIEIO; PO3-
MEKYBaHHS MTOTOKIB XBOPUX; aZIeKBATHOI BEeHTUJIAITI1
(TIpOBITPIOBAHHSA ): CTIEIiATbHI CUCTEMHU JTeKOHTaMi-
Hallii TTOBITPST; 3MEHIIIECHHS KiTBKOCTI MePCOHATY B
3oHax izosamii [3]. Ile magsBuYaitHo BaXXKJIWUBO 3
OIJISIy Ha JOCBi 3IiICHEHUX GIOTEPOPUCTHYHUX
aTak [6], a Takosk peaJbHUX 3arpo3 B YKpaiHi y mepi-
Ol aKTUBHOI (ba3n POCIChKO-YKPATHCHKOI BIHML.

Okpim TOTO, TIEpeIdadeHO 3aCTOCYBAHHST 10/1aT-
KOBHUX 3aXO/[iB, CIIPAMOBAaHNX Ha 3amobirans irdi-
KYBAHHIO: IOCTKOHTAKTHA XiMiOMPOMdiTaKTUKa aH-
TUBIPYCHUMHU Ta aHTHOAKTEPiaTbHUMHU TTperapara-
MU: KAlJIIOK, MEHiHTOKOKOBa iHdexiis, cubipka,
rpun ta BlJI-indexkisa; BakimuHompodiTakTuKa
(BKJIIOUA€E BaKIMHU, IO BUKOPUCTOBYIOTH /10 Ta
icJIg KOHTAKTY 3 iHDeKIiHHNMY areHTaMu ); CKPU-
HIiHT i 0OMeskeHHsT epebyBaHHs Ha Teputopii 303
Bi/IBiZlyBauiB 3 0O3HAKaMM KOHTATiO3HUX iH(EKIIili-
Hrx XxBopod [3].

Inmum kommonentom IK y 303 € xommiekc
3aXO0/1iB /U151 3a1100iraHHs (hOPMYBAHHIO PE3UCTEHT-
HocTi 30yanukis 10 AMII, 1m0 B HOpMATHBHUX
JIOKYMEHTaX O3HAUEHO TEPMIHOM «aIMiHICTPYBAHHSI
AMII», BUKOHABIIIB STKOTO HaBEeJIEHO Ha PHC. 2.

3asnanuamu aaminictpyBanusa AMII € mpodi-
JIAKTHMKA MOMUPEHHS PE3UCTEHTHUX /10 aHTHOIOTH-
KiB MikpoopranizmiB y 303 i m03a HIM; pailioHaIb-
He 3actocyBanusg AMII 3 mpodimakTrunoio i JiKy-
BaJbHOIO METOIO; MiABUIINEHHS e(heKTUBHOCTI eMTTi-
puunoi AMII-Teparmii; onmTumisaiis/3HMKeHH
Butpar 303 Ha AMII; 3MeHIIeHHS TepMiHY Tiepe-
OyBaHHsI MAIEHTIB Ha CTalliOHAPHOMY JIIKYBaHHi;
onTumizaiiga miaxoxiB go JgikyBanHga [ITHM/I.
OcHOBHMMU HAMIPSIMaMM 3aTIPOBA/KEHHS TIPOTPaMU
€ obmesxkenns pukopucranus AMII uepes Busna-
YeHHs iXHbOTO peajbHoro BUKopuctanug y 303 i
3aMpOBA/IKEHHS MPOTOKOJIIB eMIIIpUYHOI Teparii;
MiKpOOiOIOTiYHUI KOHTPOJIb YYTIMBOCTI MiKpoO-
oprasniamiB 10 AMII; ctBoperns dhopmynsapa AMIT;
HaBYaHH JIiKapiB; KOHTPOJb i 3BOPOTHUH 3B’SI30K;
oTfiHIOBaHHSA epeKTUBHOCTI Tporpamu (puc. 3) [1].

Buxopucranng AMII y 303 persiameHTy€eTbCs
HOPMATUBHUMU nokyMeHTamn M O3 Ykpainu, gki
CBOEIO YEPTOIO IPYHTYIOThCS Ha ctangaptax BOO3
oa0 TPhOX rpynm mpeaBtopusanii AMII
(WHOAWaRe-kmacudikartii).

Ipyma A (rpyma poctymy) — AMII, axi mikap
303 MoKe TPU3HAYNUTH CAMOCTIITHO 7T JIIKYBAHHST
i mpodiMakTuKN iH(EKIITHNX 3aXBOPIOBaHb Bi/IITO-
BizHo 10 3arBepakennx y 303 mpoTokosiis abo
aJITOPUTMIB JIIKYBaHHS.
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AnMiHiCTpYBaHHS aHTUMIKPOOHUX NpenapaTtiB

Y

Mikpo6iosoriyHuil KOHTPOJIb Ty TIAUBOCTI

ObmeskenHs Bukoprctanist AMIT

Y

Mikpoopraniamis 10 AMII

Y

\ 4 \ 4

Busuenns peasb- 3arpoBaizKeHHs

Hapuanns i Tpeninru

HOTO BUKOPHCTAH-
ust AMITy 303

ITPOTOKOJIIB €MTTi-
pUYHOI Tepartii

Y

KoHTpoJib i 3BOPOTHUIT 3B’I30K

Y

OmuintoBa#Hs €(heKTUBHOCTI ITPOTPaMu

Puc. 3. CKAOAOBI @AeMeHTU AMIHICTPYBAHHS AMIT

Ipyma B (rpyma ciocrepeskents ) — AMII, nmpu-
3HAYEHHS SIKMX Ma€ OyTH TOTOKEHO KJIIHIYHUM
npoBizopoMm Biaminy 1K, 3oxkpema depe3 BmpoBas-
skeHHs B 303 HOBUX KJIIHIYHUX MTPOTOKOJIB €MITi-
puunoi AMII-reparii.

Ipyma C (rpyma pesepBy) — pesepHi AMII,
[PU3HAYEHHS SKUX Ma€ OyTH Y3TOMKEHO i3 KIIiHiY-
HUM TIPOBI30OPOM uepe3 3alloBHEHHs (hopMu Tipe-
apropusariii AMII rpynu pesepsy [1].

Mikpo6ioJ10ridamii KOHTPOJIb 0O0B’I3KOBO 3/1iiic-
HioloTh 1moao nupkyJdiii B 303 ESKAPE-nato-
reniB: Enterococcus faecium VR (BankoMinumpesuc-
rertuuii); Staphylococcus aureus MR (MeTuiiurin-
pesucrentauii); Klebsiella pneumoniae KPC (tipoxy-
Kye Kapbarnenemasn ); Acinetobacter baumannii MDR
(MHOKMHHA pesucTeHTHiCTh 10 AMIT); Pseudomonas
aeruginosa MDR (MHOXUNHA PE3UCTEHTHICTH 0
AMII); ponuna Enterobacteriacea ESBL (TipomyKytoTb
B-makTamasu posimpeHoro crekrpa) [1].

Mikpobiosoriura 1abopaTtopiss € KII0YOBUM
eJIeMEHTOM Y 3a0e31edeHHi MOHITOPUHTY ITUPKYJIIO-
founx y 303 MikpoopraHi3mis, sika Ma€ BUBHAUATH
gyTauBicTh 70 AMII BignmoBigHO M0 CcTaHmapTiB
EUCAST [10].

Hewmae kool kpainu, ge 6y10 6 HaJIeKHO opra-
HizoBaHO emizemionoriunnii Harsg npu [TTHM/]
Ta 3anpoBakeno IK mpunaiiMui Ha piBHi crangapt-
HuX npotenyp. 3a gauumu BOO3, y TpeTuni kpain
ceity BigcyTHii IK mpu ITTHM/] [20].

3anposamkenns 1K Bumarae crispobiTHUIITBA
agminictpartii 303, KepiBHUKIB CTPYKTYPHUX ITi/T-
PO3IiJIiB, IOTPUMAHHS KOKHUM ITPAIliBHUKOM CTaH-
naptaux ornepatiiaux mporexayp (COIliB). ¥ 303
MatoTh OyTH CTBOPEHI i 3aTBEP/KEHI KePiBHUKOM
3aKjaay/ycranosn Huska o60B’s3koBux COITIiB:
ririeHa pyK; JeKOHTaMiHalliss MeIUYHUX BUPOOIiB;
OUMUIIEHHS i 1e3iH(EKITisT TOBEPXOHb; TTOBOKEHH ST
3 MEIUYHMMHM Biaxomamu; Oe3leka BUKOHAHHS
M’ €KIIiiT; cTanapTHi, KOHTaKTHi, KpareJbHi Ta aepo-
TeHHI 3aX0/IH, CIIPSIMOBaHI Ha 3arobiranHst iH(iKy-

BaHHIO; pearyBaHHs Ha BAHUKHEHHS Ha/I3BUYAITHITX
cutyartiii; mepenik AMII, gKi BUKOPUCTOBYIOTH y
303; mPOTOKOJIIB TIepionepariiiinoi i eMITipuIHoi
anTHOaKTePiaNIbHOI TEPILil; 3aTBEPAKEHHS IIPOTOKO-
JIiB mpeaBTopu3artii npusnavenns AMII [4].

Opranizariiio IK y 303 orinoTs y 6anax 3a
YOTUPMa PIBHAMU PaHKyBaHHS: HelocTaTHil (710
200 GauiB), 6asoBuii (201—400 GaniB), cepeiii
(401—600 6anis), Bucoknit (601—800 6aiB), 1110
repes6aueHo HOPMATUBHIMU JTOKyMeHTaMu |2].

Buxkiazeni Buille OCHOBHI IIOJIOJKEHHS II[O/I0
opranizartii [ Ky Hammiit mep:kaBi perIaMeHTyIOThCS
3HAYHOIO KiTbKiCTIO HOPMATHBHO-TIPABOBUX JIOKY-
MeHTIB: 3aKoHiB Ykpainu, nocranos Kabinery Mi-
HicTpiB, Hakaszies MOJ3 Ta iHmmMxX MiHicTEPCTB i
BizoMcTB. besmnepeuno, 1e ycKIAMIHIOE TiATbHICT
303 miono amexkBaTHOrO 3abe3MedeH s i JoTpu-
mannsa 3acan IK. Inmoio mpobiemoio € 3madna
crienrdika AisabHOCTI MEAMYHOI TaTy3i, a BiATaK,
0cOOJIMBOCTI HAZlaHHST MEIUIHUX MTOCJAYT Y PIBHUX
cepax i Ha pi3HUX PIBHAX HAZAHHSI METUIHOI
JIOTIOMOTH HaCeJIEHHIO. YpaxyBaHHST IIUX 0OCTaBUH
3yMOBJIIOE TOTPeOY B CTBOPEHHI HOPMATUBHMX
JMOKYMEHTIB Ha KIITaaT HacTaHoB 3 [K ng meBHuUx
BUJIiB MeIMYHOI isSILHOCTI, e MafoTh OYTH O3Ha-
YeHl OCHOBHI NMPUHIMIIA TaKOi JiSIIBHOCTI, CTaH-
JlapTy I10/I0 OIIHIOBAHHS PU3UKIB 1 3/iliCHEHHS
KOHKPETHUX Mili y 3ampoBaiKeHHI KOXKHOTO 3
eneMenTiB 1K.

Came Tak y po3BUHEHNX KpaiHaX CBITYy Ha cydac-
HOMY eTarli yCIIIHO 3anmpoBakyioTh IK y nepma-
TOJIOTii, BeHepoJioTii Ta kocMeTodiorii [13, 14].

Buchnoskn

Ykpaina posnouasa 3ampoBakeHs cuctemMu 1Ky
303 3a cranmaptamu i mpaktukamu BOOJ3 i3
METOIO 3MeHIIeHHsT Taraps mpobiaemu ITTHM/I.
CTBOpeHa B HaMIill Aep:KaBi HOPMATUBHO-TTPABOBA
6aza opramisaii emigemiooriunoro Harsamy ta IK
npu [ITTHM/] perymioe mopsok CHCTEMHOTO 3aIIpoO-
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Bamkenns [K y 303 pisnoi ¢opmu BiacHocTi,
KOHTPOJIb €(EeKTUBHOCTI [isIABHOCTI MeIMYHOI
raiysi moo mpodiJakKTUKK, OIIHIOBAHHS i KOHT-
poro IITHM/I.

Cepen TpobJIEMHUX MOMEHTIB, sIKi BU3HAYAIOTh

MOJKJTUBOCTI a/IeKBAaTHOTO (DYHKITIOHYBAaHHS CUCTe-

Kouduikry inTepeciB HeMae.
Vuyacrtp aBropis: konneniigs — H.O. Bunorpax; 36ip ta anamis ganux — 3.I1. Bacummmmm, JLIT. Kosak, 1./I. Baiiganka,
Y.A. llynw; nanucanng crarti — H.O. Bunorpaz, 3.11. Bacuiumms, JIIT. Kosak; peparyBanHs Ta 3aTBEp/KEHHS OCTaTOY-
noro Bapianta crarti — H.O. Bunorpan, 3.11. Bacuaumms, JI.IT. Kozak.
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N.O. Vynograd, Z.P. Vasylyshyn, L.P. Kozak, U.A. Shul, I.D. Baidalka
Danylo Halytsky Lviv National Medical University

Infection control in dermatological practice

Prevention and control of healthcare associated infections (HCATI) include a set of modern approaches and practices that
reduce the socioeconomic and medical burden of the problem of HCAL

Objective — to summarize the experience of implementing modern standards of infection control (IC) in dermatological
practice in accordance with the recommendations of the World Health Organization (WHO), Laws of Ukraine, Orders of
the Ministry of Health and other regulatory documents of our state.

Materials and methods. Modern approaches to the organization of IC have been systematized by using the analytical
technique of the complex epidemiological method, according to WHO standards and regulatory documents of the Ministry
of Health of Ukraine, taking into account the specifics of the provision of medical services in dermatological practice.

Results and discussion. WHO implements a policy of protecting patients and medical personnel from possible infection
with pathogens of HCAI by improving standard and special IC procedures. Implementing recommendations on methods
of medical influence for the prevention of HCAI differs in multiform medical institutions and specialties. There are differences
in the regulation of standard operating procedures in therapeutic and surgical practices, which is due to the levels of risks
and the probability of the occurrence of HCAI, as well as taking into account the levels of medical care.

In the world, discussions among specialists on the structure, sequence and complexity of the introduction of a number of
special IC measures in dermatological practice continue, and the spectrum of pathogens that cause them is being studied
in depth. The spectrum of pathogens includes various taxonomic groups of viruses, bacteria, fungi, and parasites. The
problem of the formation of resistance of microorganisms to specific therapeutic medications is growing.

In our country, the regulatory framework on these issues for dermatologists, venereologists and cosmetologists is not
systematized, but is contained in separate provisions in a number of Laws of Ukraine, Resolutions of the Cabinet of Ministers
of Ukraine, Orders of the Ministry of Health of Ukraine and other documents.

Conclusions. The introduction of IC standards in dermatological practice in Ukraine is at an early stage. The creation of
aregulatory document summarizing good IC practices is an urgent task that will contribute to increasing the effectiveness
of HCAI prevention in dermatology, venereology, and cosmetology.

Keywords: infection control, standard and special procedures, dermatological practice.
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VK 616.5+616.97](092)

JKATTST TIIMIOB y 3aCBiTH MIAHOBAHUN HaMU
koJtera Ouekcanzap Lmmiy 3aituenko.

Binmatoun octanHio many, 3araaiiMo HayKOBY Ta
MPAKTUYHY CHAIITHY JIiKaps-/epPMaTOBEHEPOJIOTA,
KaHaugaTa MenuaHux Hayk (1964), nonenta (1974),
npodecopa (2004) Onekcanapa lnmriva 3aftuenka.

MaxoBa CI1iJIbHOTA JIEPMATOBEHEPOJIOTIB YKPaiH!
snae O.1. 3afiuenka sk BYeHOTO B Tamy3i mpodizak-
TUKHU mpodeciiHNX 3aXBOpIOBaHb mikipu. Hampsama-
MI HOro HayKOBOI AisS/IBHOCTI OyJIM OIpamioBaHHsI
CKJIAJIOBUX Ta TEXHOJIOTIH iHANBIAYaTbHOTO 3aXUCTY
IIKipH, AiarHOCTHKA aJiepTiiHuX MpodeciiHnx
3aXBOPIOBAHD Ta CTBOPEHHS KOHIEILIi mpeMopoiz-
HOTO CTaHy TpodeciitHuX anepropepMaTosiB. Bim
PO3POOUB HU3KY HOPMATUBHUX JIOKYMEHTIB i3 TIpo-
dinaxtuky mpodeciitnux gepmaTo3iB. ABTOp TOHA
200 HayKoBUX IIpallb, y TOMY YHMCJIi TPHOX MOHOTPa-
bift, a TakOK HM3KY TIATEHTIB i aBTOPCHKUX CBiJIONTB
Ha BUHAXO/IA Ta KOPUCHI MOJIEJII.

Cepen mpakTHUHUX HarpaifoBanb OJexcanipa
Ltiva sik HAyKOBIS MOTPIOHO BiBHAYMTH TIPOTH-
rpubKoBY Mazb «CysbhyHAEIUT>, Ma3eBy KOMIIO-
3UIII0 I 30BHINTHBOTO JIKYBAHHS MIKO3iB CTOTI,
croci6 KiTbKicCHOTO BU3HAUEHHSI CEUOBUHU B JIiKap-
CbKUX (hopmax 3 JMoMiJIbHOIO OCHOBOIO, PO3UYNH
TS 30BHINITHBOTO 3aCTOCYBaHHS « CHHIIEIIUTS , KiJTh-
KicHe BU3HAUEHHS CKJIAIy NIKIPHOTO cajia Ha Io-
BEpPXHi MIKipXU METOZIOM JIEHCUTOMETPIl, Bi/AIMUBOUHY
macTy «XeJyaziepMs», MeTO 30BHINTHBO1 (hOTOXIMiO-
Teparii copiasy Ta 4epBOHOTO TIIIECKATOTO JTUIIIAIO,
amapart /i JTIKYBaHHS epMaTo3iB i3 3aCTOCYBaH-
HSAM JIOBTOXBUJIBOBOTO YJIBTPagioIeTOBOTO BUTIPO-
MiHIOBaHHS, BJIOCKOHAJICHHSI arapara Jijisi BU3HA-
YeHHS aJIKAJIOPe3UCTeHTHOCTI MIKipH, crocib oTpu-
MaHH: eMYJIbCIHHOI Ma3eBO1 OCHOBU 3 BUKOPUCTAH-

HB&HHHTL apyroro jirotoro 2025 p. Ha 93-my pori

[lam 4T
OnekcaHAPa IAAHa
SANYHEHKA

HIM CTeapaTiB IYKPO3U, METO/T BUSHAYEHHS TIPOTHU -
rprOKOBOI aKTUBHOCTI XIMIYHUX CITOJYK Ma3eBUX
OCHOB TOIIIO.

3a 3acyyru mepejl YKpPaiHCbKUM HapoOiOM ¥y
2006 p. Ozekcanapa Imiva 3aiiuenka Gys10 Haro-
pomxeno I'pamoroio Bepxosnoi Pagu Ykpaiau.

Haponuca Onexcanap Lmaia 6 cepmist 1932 p.
B XapKoBi B POJINHI TAJIAHOBUTHX JIiKapiB Ta opra-
Hi3aTOPiB OXOPOHM 3/I0POB’sT — Mpodecopa 3aiiueH-
ka L JleonriftoBuua ta Osenn @pannisun. /i
Ouexcanapa Ltiva — Jleonriii 6yB kozakom Omesrb-
HUITPKOI COTHI KpeMeHUyIbKOTO MOJKY, TePOEM
OuTBM 3a I11€BHY, 1110 TO3HAYNIIOCS HA YCiii MoIab-
T pOAWHHIN 1CTOPIl KO3aITPKOTO POy 3ailueHKiB.

[utuncTso Ta oricTs Onexcanap Lamid mposis
y Xapkosi, Kuesi, Ozneci, MykaueBi — wmicTax, ne
nparoBaau Oarbku. Ha 1eit yac npumasu Tonomo-
Mop Ta Ipyra cBitosa Bitina. [Ipo 1i Ta inmri Tpariu-
Hi i gpamaTuyHi ictopmuni momii, ski OJexcanmap
[ytiy 6aunB Ha BJIACHI OYi, BiH [LJIMBCS CIIOTAIaMMU.

HaBuanHs B IIKOJII 3aBEPIIUB 31 CPiOHOIO Meaa-
a0, Y 1950 p. Berymus 710 JIBBIBCHKOTO /IepsKaBHO-
ro MeIWYHOTO IHCTUTYTY. SK HayKOBelb ITOYaB
(opmyBatuch 1Me B CTYACHTCHKI POKH, 30KpeMa
HikaBuBca Mikpobiosoriero. Ilicis sakiHuenHs Me-
maHOTO iHcTuTyTy 1957 . MPOHTIIOB criemiamizartio
3 mepMaToBeHepoJIoTii, y 1964 3axucTuB Kananaat-
CbKy nuceprailiio Ha Temy «DyHKIIOHATBHUI cTaH
SE€YHUKIB Y XBOPUX JETKUMHU XPOHIYHUMU JepMa-
TO3aMU>.

I3 60-x pokiB mogyastacst 1oro BUKJIaIaIlbKa [TisLib-
HICTh Ha MMocajli acucTeHTa Kadeapu 1epMaToBeHe-
posorii TepHOiIbCHKOTO MEIUUHOTO IHCTUTYTY.

Y 1979 p. sycusisamu O.1. 3aituerka 6yio cTBO-
PEHO Kypc IePMaTOBEHEPOJIOTIT (PaKyJIbTETy TiCIs-
JIATLIIOMHOI OCBITH JiikapiB JIbBIBCHKOTO fiep:kaBHO-
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ro MeIudHoro iHctutyty, a 3 1982 — xademnpu
JepMaTOBEHEPOJIOTil (haKyIBTETY MiCAIAUTIIOMHOL
OCBITH JIiKapiB JIbBIBCHKOTO JIEPKAaBHOTO MEJUYHO-
ro inctutyty. 3 1982 no 1997 p. Onexcanap lmmiga
6yB 3aBigyBaueM npodinproi Kadeapu Ha haxyib-
TeTi MiCASAUIIOMHOI ocBiTH, a 3 1997 1o 2005 p. —
3aBizyBauem 00’€iHAHOT Kadeapu JepMaToOBeHEPO-
JIOTii. 3aBEpIINB CBOIO BUKIAAAIBKY AISJIBHICTD Y
2012 p. ma mocazi mpodecopa kadeapu TeXHOIOTIT
6i0JIOTIYHO aKTUBHUX CIIOJYK, hapmaitii Ta bioTex-
HoJsiorii HartionanbHoro yHiBepeutety «JIbBiBebKa
MO TEXHIKa».

Onexcanap lmmiu 3aiiyenko 3aiiMaB TBEPLY
MATPIOTUYHY MO3UITII0, aKTUBHO 3aiIMaBCs TPOMA/I-
ChbKOIO istibHicTIo. Y 1986 p. micis YopHOOMIbCH-
Kol KatacTpou MiHicTEPCTBO OXOPOHM 370POB’SI
namnpasuio Onekcanapa Lriva 3aituenka na YAEC
SIK PO3POOHMKA YHIKAJIBHOTO MUITHOTO 3aC00Y.

Bin 6yB useHoM YKpaiHChKOIO TOBApUCTBA 0XO-
POHU TIaM SITHUKIB 1CTOPii Ta KYJABTYPH, IEIYyTaTOM
paitonnoi paju. IIparoBaB mo3amTaTHUM paJiHU-
koM Tos10Bu JIbBiBCHKOI 06/1aCHOI pajim.

Ousekcannp lanniv moeanyBaB HayKOBY, BUKJIA-
JAIbKy Ta TPOMAMCHKY MiSJIBHICTH 3 JIIKAPCHKOIO
MPAKTUKOIO. 3aXOILJIIOBABCS aJIbITiHiI3MOM, TipChKU-
MU JIMKaMM, CIIaBOM Ha OGaiizapkax. Y 72 poku

mignsases Ha Ens6pyc. ByB ayske KoMyHiKaOeIbHOIO
i bararorpaHHOIO OCOOUCTICTIO, 3HAXOIUB CIILIbHY
MOBY Ta YMIiB JIDY>KUTHU 3 TIPEICTABHUKAMU Pi3HUX
MOKOJIiHb. 3aBKAM 3 BISYHICTIO TA TIOBATOIO 3Ta/ly-
BaB cBOix BumuTeniB — mpodecopiB O. Illreiina,
T. Tnyxenbkoro, M. /ly6oBoro.

JIro6us ciM’io Ta poauny. CtaB 6aTbKOM YOTH-
prox miteit — Jlaauna, Hazapa, Apunu, Codii i mi-
JlyceM IAThOX OHYKIB 1 mpaBHyKa. /[iTh 3aBAsS4YyIOTh
IOMY TIPUCTPACTIO 10 TTOLOPOKEN, IKY OTPUMANN Y
CIIQJIOK BiJl HbOTO, 3aBXK/IM 3ra/lyl0Th BiJIBEPTI PO3-
MOBH, TOYYTTSI TyMOPY, HAaCTaHOBU B mpodecii,
OIITUMI3M, 4yiTHICTh, €PYAUIIi0 Ta Z06POTY HaTbKa.

Outexcanap liuriv 3aBskau TIOOUB MaiicTpyBaTH,
3aiiMaBcst O/DKOJISIPCTBOM, 3aXOILTIOBaBCs (HoTO-
rpadiero, dinaTesni€eio, MiKaBUBCSI HOBUHAMU Me/IH-
IIUHU 1 Cy4aCHUMHU TEXHOJOTisAMU. [0 KIHIIA SKUTTS
30epiraB CBIT/IMIT PO3yM, TpallfOBaB, BiB aKTHBHE
JKUTTS.

BHCIOBIIOEMO CITIBUYTTS PiHIM Ta OJIM3bKIIM
Oumnekcanzapa Lnriva.

Jlikapcbka cmibHOTa YKpainu Tmmam siTaTuMe
Oumnexcanapa [nniva 3aiiuenka gk 4yHHOTO JiKaps,
TAJAHOBUTOTO HAYKOBIIS, IT€Iarora, TPOMaJIChbKOTO
nigya.

Jixapi-depmamoseneponozu Jlvsiecokoi obiacmi

IIpesudis Yxpaincvkoi acoyiauii rixapis-depmamoseneponozis i Kocmemonozie

Peokonezis «Ykpaincokozo jacypnany 0epmamonozii, 6eneponozii, KoCMemonozii>
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110 6GATBKOBI BCiX aBTOPIB, HA3BH YCTAHOB, B SIKIX TTPAIIOIOTH
aBTOPH, MiCTa, HAYKOBI CTYTIEHi, 3BaHHSI, TOCA/IN, KOHTAKTHI
nani Ta izenrndikaropu ORCID. YBATA! Ilpi3Buma Tta
iMeHa pe/laKIi€l0 He KOPUTYIOTbCS, APYKYIOTbCS B aBTOP-
cbKiii pegakuii. [Tpocumo 1epeBipsTH PABUIIBHICTD HATIH-
canHs. Tpancuitepaitito BUKoHyBaTu 3rifino 3 IloctanoBoio
Ne 55 KaGinery MinictpiB Ykpaiuu Big 27 ciuns 2010 p.
«IIpo BropsiikyBaHHs TpaHcIiTepailii yKpaiHChKOro asidasi-
TY JIATUHUTIEIO.

J1151 KOJIEKTUBHOI CTaTTi 000B’SI3KOBI MH/IMTHCH BCiX aBTOPIB.

Y KiHIi cTarTi MoAaoTh AaHi Mmoo KOHGIIIKTY iHTepeciB
(Hanpuk/a, poboTy BUKOHAHO 3a MiATPUMKH Kommanii N)
Ta y4JacTi KO)KHOTO aBTOpa Y HAMMCAaHHi cTaTTi (KOHIIEMIis i
AM3aiiH J0CpKeHH ST, 30ip MaTepiasly; OlpalfoBaHHs MaTe-
piajty; cTaTUCTUYHE ONPALIOBAHHS JTAHUX; HAIIMCAHHS TEKC-
TY; pelaryBatHs ToIIo).

PUCYHKU, TABJINIILI, ATATPAMU ta dopmyan
MatoTh GYTH BKJIIOYEH] B TEKCT.

TABJINII cnip 6Gynysatu B penakropi Microsoft Word.

Irmni imoctpatuBHi Marepiamu (pororpadii, MaTOHKH,
KpecJIeHH, iiarpaMiu, Tpadiku TOIIO ) O3HAYAIOTD K «PUC.»
Ta HyMepyIoTb 32 ITOPSIKOM iXHBOT'O 3rajlyBaHHs B CTaTTi.

DOOTOTPADIT, EXOTPAMU mofaioThcst B OPUTiHATD-

HOMY a00 €JIEKTPOHHOMY BUIJISI/II, BiZICKAHOBaHI 3 PO3/iJib-
HicTio He Menie Hix 300 dpi i 36epeskeni y popmarax tiff un
jpg. Hammucn ta mo3HayeHHs: Ha PUCYHKAX MaloTh OyTH 9iT-
KUME 1 100pe 4uTaTthcs Mpu 3MEHIIeHHI 300pasKeHHs 10
poamipiB skypHasbHoi Kosmouku. Motorpadii mamienTis
HOJAIOTHCS 3 IXHBOI MICHMOBOI 3rofiut 200 B TAKOMY BUTJISI,
1106 0co0y XBOPOTO HEMOKINBO GyJi0 BetanosuTi. Ha 3B0-
porHOMY 6011l (POTOKAPTKU HAKJICIOKOTH SIPJUK 13 3a3HAYCH-
HSM Ha3BHM CTaTTi, MANUCY 0 PUCYHKA, BEPXy Ta HU3Y
300pakeHHsI.

CTPYKTYPA 0cHOBHOTO TEKCTY CTATTi Ma€ BiJIIOBiaTh
3araJIbHONIPUMHATIN CTPYKTYPI I HAyKoBUX crareil. Tak,
CTaTTi, SIKi MiCTSATD Pe3yJIbTaTH eKCIIePUMEHTAIbHUX JI0CTi/I-
JKEHb, 30KpeMa JIUCePTALiiHUX, I po3MillleHi g pyOprKow0
«OpuriHaibHi OCTIKEHHsT», CKIANAIOTHCS 3 TAKUX PO3JLi-
aiB: «Beryn», «Merta poGoru», «Marepianu ta MeTonn»,
«Pesyusrarit Ta 06roBopentsi», «BucuoBkwms. 11i my6ikarii
MalOTh BKJIIOYATH TaKi HEOOXiHI €JeMEeHTH: MOCTAaHOBKA
POGJIEMT Y 3aTATBHOMY BUTJISIZ Ta 11 3B'S130K i3 BasKTMBUMMI
HAayKOBUMU 200 PAKTUYHUMU 3aBIAHHSIMU; aHAJI3 OCTAHHIX
JOCJIJKEHD 1 MyOTiKalliii, B AKMX 3aII049aTKOBAHO PO3B’sI3aH-
Hs 1€l pobsieMu 1 Ha sKi CIMPAEThCS aBTOP, BUALICHHS
HEPO3B’sI3aHKX PaHillle YACTHH 3araibHOl IPOGIeMu, KOTPUM
IIPUCBSAYYETLCS 3a3HA4YeHa CTATTS; (HOPMYJIOBAHHS Ilijeit
CTaTTi; BUKJIaJl OCHOBHOTO MATEPiay IOCiJIZKEHHST 3 TTOBHUM
OOIPYHTYBaHHSIM OTPUMAHKMX HAYKOBUX PE3YJIbTaTiB; BUC-
HOBKM 3 I[bOTO JIOCJI/IPKEHHSI 1 MEPCIEeKTUBU TTOAJIbIITNX
PO3BIJIOK Y 1IbOMY HAIIPSIMI.

PE3IOME /1O CTATT], B sikiii my0uriky1oThCst pesyJibra-
TH €KCIIEPUMEHTAIbHUX JIOCJi/KEeHb, TOBUHHO MaTH Ty K
CTPYKTYPY, 0 i1 crarrs, i MictuT Taki % pyGpuxn: «Merta
poborus», «Marepianu ta Metoau», «PesysraTu Ta 06roBo-
penHs», « BUCHOBKM».

THIII CTATTI (xminiuHi cmocTepeskeHHsI, JIeKIlii, OTIsI-
I, CTATTi 3 icTOPil MEAMIIMHK TOIIO) MOXKYTb O(DOPMIATUCS
iHaKIIe.

Koskna my6itikartist He aHIJIiCHKOI0 MOBOIO CYIIPOBO/IKY -
€ThCsI AHOTALIEI0 AHTJIIICHKOI MOBOK 00CSTOM He MEHII SIK
1800 3makiB, BKJIIOYa04M KJI04Y0OBi cioBa. Koxkna my6orika-
1isi He YKPaiHCHKOIO MOBOIO CYTIPOBOJIKYETHCS aHOTAIIEID
YKPAiHChKOIW MOBOI 0Ocsirom He MmeHIn sik 1800 3HakiB,
BKJIIOYAIOYH KJIIOYOBI CJIOBA.

Bumorn 1o odopmients moBioMIeHHS PO KITTHIYHIH
Bunagok perymoorbest crangaprom CARE (http://www.
care-statement.org), a /10 0ohOPMJICHHS PAHIOMi30BaHUX
nocaimkenb — crangaprom CONSORT  (http://www.
consort-statement.org). Cranzapti Ta peKOMeH/allii /s
BCIX THUIIB MEAMYHUX JOCJIPKEHb i Tajys3eil MeIuluHn
MOJKHA 3HalTH Ha caiiti http://www.equator-network.org.

SAKIITO cTaTTA MiCTUTD ONKC €KCIIEPUMEHTIB HAJl JIIOIbMU,
3a3Hayre, YW BIJIIOBiala METOJMKA IXHBOTO ITPOBEJCHHS
Tencinenkiit aexmapartii 1975 p. ta ii mepermsaay 1983 p.
IToBigomMTe, 4N y3TOMKYIOTHCA METOAU 3HEOOMIOBAHHS Ta
M030aBJICHHS JKUTTSI TBapUH, SIKIINO Taki Gpaju yd4actb y
BaluX J0CHIKeHHX, 3 «[IpaBujiaMu BUKOHaHHS POOIT 3
BUKOPUCTAHHAM €KCIIEPUMEHTAIbHIX TBAPUH», 3aTBEPIKe-
nnmu HakazoM MOJ3 Ykpainn.

CIIMCKUN JIITEPATYPU cknaators Tiibku 3a ayidasi-
TOM: CIIOYATKy IIpalli KUPUJINIeI0, a IOTIM JIaTHHUIEI.
Odopmnenns mae Bignosizatu crangapty NLM (National
Library of Medicine; https://www.ncbi.nlm.nih.gov/books/
NBK7256/).

[Tocumanus Ha cTatTi i3 JKypHAITY 0OPMIIOIOTH TaK: iHi-
1iaJId Ta TIPi3BUINA aBTOPIB, TOBHA Ha3Ba CTATTi, CTAHAAPTHO
CKOpoYeHa Ha3Ba JKypHasy abo 36ipHIKa, PIK BUJAHHS, TOM,
HOMep, CTOPIHKY (TIepIna i OCTaHH: ), Ha SKUX BMIIll€HO CTaT-
ti0. [Tocunanust Ha Monorpadito: iHilianu Ta mnpisBuIa
aBTOPIB, Ha3Ba KHUKKH, MicIle BUJIaHHS, PIK BUIAHHS, KiJlb-
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KicTb cTOpiHOK. [TocuIanHst Ha neprojzKepesa, onyo/iKoBa-
Hi 1HO3eMHUMU MOBaMH, O(MOPMJIOIOTh aHAJIOTIYHO.
VYBATA! Y 38’s13Ky 3 HeOOXiIHICTIO CTBOPEHHS aHTJIOMOBHO-
TO CaliTy SIK OJHIE] 3 BUMOT MIXKHAPOHIX HAYKOMETPUIHIX
6a3 BHECEHO 3MiHU 10 ODOPMJIEHHS CIUCKIB JITEPATypu.
Bi6aiorpadiuni mocuaaHHs KUPUIMILE HeoOXiAHO 1y6IIio-
BaTH aHMIHCHKOI0 MOBOIO (Ha3By OpaTh 3 aHTIiiiChKOro
pesioMe) i 3a3HavaTH MOBY HAIMCAHHS CTATTI B JY’KKax
(Ukrainian).

SIKIO B TEPHIOMZKEPENTI HEMaE Pe3ioMe, CJif 3poouTh
kBasmiikoBanuii Tepeknaz abo TpaHCaiTepalilo Ha3BU
JIATUHCHKUMHM JIiTepaMU. 3 YKPaiHChKOI MOBU TIPi3BHIIA
ABTOMATHUYHO MOJKHA TPAHCJIITEePYBATH 3TiIHO 31 CTAaHAAPTOM
KMY 2010 (macniopruwmii), reorpadiuii HazBu — 3rifHO 3i
crangaproM Y KIIIIT 1996 (cripormenuit) 3a mocuianHsIMN
https://www.slovnyk.ua/translit.php, https://pasport.org.
ua/vazhlivo/transliteratsiya.

TpascitiTepallito 3 pociiichkol MOBM MOKHa 3pOOMTH 3a
MOCUJaHHAM http://ru.translit.net/?account=bsi.
Hanpukinmi noTpibHo BKazyBaTH yHIKaabHWIT 1pPOBMIL
inentudikarop crarti DOI, gximo Takwmii €. [lepeBipnT HasB-
HicTb y crarTi izenTudikaropa DOI MokHa Ha caiitax http:/
search.crossref.org um http://www.citethisforme.com. [lus
orpumanns indopmarii moxo DOI norpibHo BBECTH B MOIITY-
KOBHUIl PSIIOK Ha3BY CTAaTTi aHIVIIHCBKOIO MOBOIO. ABTOPH
MoyTh BKasyBati cBiii ID ORCID (Open Researcher and
Contributor ID).

Vei crarti, Hagicaani st myOikaril y posiiax sKypHasy
«Haykogi nocrizkentsi», «Dapmakorepartiist B iepMaTtoBeHe-
podorii», «Ormsamus, «Ha rormoMory mpakTiaHoMy JiiKapios Ta
«Kuriniunmit BUNIaZIoKs, TiVIATAI0Th PEIEeH3YBAaHHIO Ta PeJiary-

3pasku opopmieHHs JirepaTypu

Crarra

I0TBCS BIITIOBIHO /10 yMOB 1yOurikariii B skyprasi. Pernta —
OIIHIOETBCS TOJIOBHUM PEJIAKTOPOM UM YJIEHAMU PEJKOJIETI.

Jlns Bcix crareil BU3HAYAETHCS piBeHb YHIKATBHOCTI
ABTOPCHKOTO TEKCTY 3a JIOIIOMOTOI0 MPOTPaMHOTo 3a0esire-
YeHHs, 1110 BU3Hava€ piBerpb yHikaabHocti ctarTi (Unicheck:
https://unicheck.com). Penaxuist 3aiuinae 3a co60io mpaso
3MIHIOBATH CTHIL O(QOPMICHHS CTaTTi. 3a HeoOXimHOCTI
crarTst Moke GyTH MOBEPHEHA aBTOPAM JIJIsT I0OTIPAIIIOBAHHS
Ta BIZINOBIJIEl HA 3aIUTaHHS.

KopekTypy aBTOpaM He BUCHJIAIOTD, BCIO AOAPYKAPCHKY
MiZITOTOBKY PE/IaKIlis MMPOBOAUTDH 3a aBTOPCHKUM OPHTiHA-
JoM. Binxuseni pykomicu aBTopaM He IOBEPTAIOTb.

He upuiimMatorbest 10 APYKY Bike oryOsrikoBaHi cTarti abo
HajlicjaHl B iHII BUIAHHS.

PexnaMui MaTepiaim B JKypHaJIi BiITOBITHO 10 3aKOHIB
Yxpainu «IIpo menias, «IIpo pexiaamy» inenTudikyrorbes Ta
BiZIOKPEMJIIOIOTHCS Bijl iHIIOI iH(opMaltii 3 BUKOPUCTAHHSIM
CTIOBa «peKIaMar. 3a 3MICT peKJIaMHUX MaTepiasiB BifIOBi-
JTAIOTh PEKJIAMO/IABIIL.

Pykonucu HajicuiiaTi Ha ajipecy:
03179, m. Kuis, Bys1. Akaznemika Edpemona, 19a, od. 3
Email: vitapol3@gmail.com

Ilepennnatry Ha mnepioguyHe JPYKOBaHE BHIAHHS
«YKpaiHChKHii KypHAJI IePMATOJIOrii, BEHEPOJIOTii, KocMe-
TOJIOrii» MOKHA odopMuUTH B perakiiii. KimpkicTs pexsamn
CTAaHOBUTH OJIM3BKO II'SATOI YACTHHY BiJl 3araJibHOTO 00CSTY
BUJIAHHSI.

E-mail: vitapol3@gmail.com
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Crarra

Pesniuenko HIO, diomion AJl, Pesniuenko I'l. Artomiunmii
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Kunkka
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10.30978/UJDVK2019-3-58. Ukrainian.

Pesniuenko HIO. Cywachi norsisiin Ha npobieMy Ta JKy-
BaHHsT BYrpoBoi XxBopo6Gu. 3amopixkskst: <«IIpocsitas; 2008.
108 c.

Reznichenko NY. Sychasni poglyady na problemu ta likuvannya
vugrovoi khvoroby [Modern attitude to problem and treatment for
acne vulgaris]. Zaporizhzhya: Prosvita; 2008. 108 s. Ukrainian.
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NILEH3INHI YMOBW BUKOPUCTAHHS HOYKOBOI CTATTI
B «YKPOAIHCBbKOMY »KYPHOAI AEPMATOAOTII,
BEHEPOAOTI, KOCMETOAOTI»

Hasga crarri

ABTOpH cTaTTi

Mu, aBTOpU CTATTI, HiATBEPKYEMO, 10 O3HANOMIIEHI 3 TIOJJAHUM PYKOIIMCOM 1 cXBaluiau ioro. Mu rapas-
TYEMO, 1110 CTATTS € OPUTTHAIBHOIO POOGOTOIO aBTOPiB. MU TapanTyeMo, 1o cTarTs He GyJia omybiikoBaHa Ta He
POBLISAAEThCS A1 Iy OmiKalil B iHmmx Bugaduax. Bix iMeni BCiX aBTOPIB cIiBaBTOD

Hece TIOBHY BiJIITOBIZIATTbHICTD 32 TOIAHHS PYKOIIUCY.

Mu miaTBepaKy€eMOo Toii (aKT, 1110 BCi aBTOPH, IepepaxoBai Ha TUTYJ/IbHii CTOPIHIIL, 3pOOIIN 3HAYHNUI BHECOK
y poOOTY, IPOYUTAIU PYKOIHC, MiATBEPAKYIOTh AIMCHICTD i JIEMITUMHICTD JaHKX Ta IXHIO iHTepPIIPETalliio, a TAKOX
MOTO/IKYIOTHCS Ha TIOJIAHHS CTATTi JI0 « YKPAIHCHKOTO KypHaJIy JIepMaToJIorii, BEeHEPOJIOTii, KOCMETOJIOTii».

Yci aBropu 1OTOKYIOTBCS, IO CIMCOK aBTOPIB € IIPABUJILHUM Y CBOEMY 3MICTi Ta [TOPS/IKY.

Vi aBTOpH HOTOKYIOThCS 3 PIIIEHHSM IOJIOBHOTO PEAAKTOPa PO MPUHHATTS PYKOIHUCY 40 myOurikanii abo
BiIXWJIEHHS], & Y pasi BUBJIEHHsI Oy/Ib-SIKOTO TIOPYILIEHHS eTHYHUX IPUHIIUIIB BUAAHHS B « YKPAIHCHKOMY JKypHaJIi
JIEPMaTOJIOTi1, BEHEPOJIOTii, KOCMETOJIOTii» BIIKITMKAHHS PYKOIIHICY € OCTAaTOYHUM.

Mu, aBropwm, Jliniensiapu, rapaHTy€eMO, IO BOJIOMIEMO BUKIIOYHIMH aBTOPCHKUMU MPaBaMU Ha CTATTIO

i Hagmaemo JlimeHsiaty, BUAABIIO «YKPaiHCHKOTO JXKYypHAJy [€pPMaToJioTii, BEHEPOJOrTii, KOCMETOJIOTii»
TOB «BIT-A-TIOJI», 6e30TUIaTHO HEBUKJIFOUHY JIIIEH31t0 Ha i1 OMPUITIOAHEHHS Ta BAKOPUCTAHHST:

- Ha MIepPBUHHE OIMyOJIKYBaHHS CTATTi B « YKPAiHChKOMY JKYPHAJI IEPMATOJIOTI], BEHEPOJIOTi], KOCMETOJIOTIT» Ha
ymoBax Jitensii CC BY-ND 4.0;
Ha aJIanTaIiio CTaTTi 3TiTHO 3 pelaKIliTHUMHU BUMOTaM;
Ha MEPEBIPKY TEKCTY PYKOMHCY Ha TLJIaTiaT;
Ha BUKOPUCTAHHS METaJaHUX CTATTi IJIIXOM 0OPOOJIEHHS i CUCTeMaTH3allil, 10BeIeHHS JI0 3arabHOrO BiZIOMa;
Ha PO3MIITIEHHSI CTATTi B MepesKi [HTepHeT Ha caiiTi KypHaJTy Ta Ha CTIEIlali30BaHIX caiiTax Me/IITIHOI iH(opMalrii;
Ha BHECEHHSI JIO MOIMTYKOBUX CUCTEM 1 HAYKOMETPUIHHUX (as;
Ha TIEPEKJIaJ] CTaTTi iHITMMU MOBaMU;
HAa PO3MOBCIOJIKEHHSI CTATTi HCOOMEKCHUM HAKJIAZIOM Y Oy/Ib-IKUX (hopMaTax Ha PisHUX HOCISIX iH(opMaITii,
30KpeMa 3 KOMEPITIHOIO METOIO;
Ha Tiepe/1aqy, 30epiraHHs Ta OMpaIlfoBaHHST IEPCOHATBHIX JAHIX O€3 0OMEKEHHSI CTPOKY BiMOBIIHO 10 3aKOHY

Ykpainu «IIpo 3axucT mepcoHaIbHUX JaHUX>.

Astopu (Jlinensiapn):

(npiseuwa ma nionucu)

Jlarta

70 YKPQIHCBKMI )KYPHOA ACPMATOAOTT, BEHEPOAOTT, KOCMETOAOr T o N2 1 (96) « 2025



