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A modern view of skin microbiome and its importance in pathogenesis of
different dermatoses are shown in this article. In particular, there
underlined involvement of Staphyloccocus aureus in initiation and
maintaining of inflammation in atopic dermatitis as well as a role of
Malassezia lipophilic fungi in pathogenesis of seborrheic dermatitis and
folliculitis. New opportunities of correction of skin microbiocenosis are
discussed. Data of own clinical studies are adduced.

Key words: skin microbiome, Staphyloccocus aureus, Malassezia,
activated zinc pyrithione.

Microbiome and its role in development of skin diseases

An international “Human Microbiome Project” aiming improvement in the
health by monitoring and manipulating the human microbiome became
one of the fundamental achievements of the medicine at the beginning of
the XXI century.

From the point of view of modern medicine microbiome is comparable
with reservoir of human genes and their coexistence is a result of the joint
evolution [1]. Axis development “microbiota - intestines — brains” starts
during a prenatal period and presents a dynamic matrix of tissues and
organs which interact in a complicated and multidirectional way to
maintain homeostasis. Microbiota changes may lead to a wide range of
physiologic and behavioral effects including hypothalamic-pituitary-
adrenal-axis activation and influence on activity of neuromediator systems



and immune function [2]. Microbial community on skin surface must be in
an ideal condition to provide an effective regulation of immune tolerance
which permits to avoid pathogenic infiltrations. Inability to maintain
balanced relations between microbes and the macroorganism becomes a
reason of majority skin diseases, including chronic ones [2]. A correct
development of immune cells at the early stages of ontogenesis plays the
main role for the health during the whole life. A predominant generation
of innate lymphoid cells (cutaneous lymphocyte antigen ILC1ls)
programmed during the development helps to regulate an early
colonization of skin microbiota at perinatal stages [3]. A functioning of
tissue-specific immune cells at neonatal stages for settling a local tissue
immune homeostasis is essential. It is proved by an experiment in
newborn mice that NK1+ ILC1s regulate in skin a correct colonization of
microbiota and control a potential pathogen Pseudomonas aeruginosa [4].

The information about influence of microbial community on the adaptive
and innate immune systems in patients with atopic dermatitis (AD),
psoriasis, acne, seborrheic dermatitis and other skin diseases was received
in the last few years [5-9]. In particular, it is proved that strains with
antimicrobial activity are often found in patients without AD, antimicrobial
peptides unknown before, produced by some CoNS species including S.
epidermidis and S. hominis are strain-specific, powerful, suppress
selectively S.aureus growth and work synergistically with human
antimicrobial peptide LL-37 [9, 10].

In patients with AD strains with antimicrobial activity on skin are found
significantly more seldom than in healthy people and their occurrence
correlates with Staphylococcus aureus colonization [11, 12].

There was offered a safe and available for appliance in clinical practice
protocol of whole genome metagenomics analysis in a new study of an
international group of scientists. Through its use there was discovered the
difference of atopic skin microbiome from a healthy skin one:
Streptococcus and Gemella concentration and absence of Dermacoccus.



The results of experiments on keratinocytes and dendritic cells received
from monocytes prove that an immune respond on S. gureus andS.
epidermidis differs in healthy and unhealthy people.

The differences are noticed herewith in innate immune response with
interleukin 1 (IL-1) as well as in adaptive — in the presence of T-helpers.
The presence of the bacteria is combined with disturbance of eukaryotic
community and functional shift in gene pattern of a joint microbiome
which severe dryness and alkalization of the skin in atopic dermatitis. That
again stimulates growth of pathogen populations and inflammations.
Thus, a disordered relationship between immune system, microbial
communities and microenvironment on skin surface increases the
imbalance of the system and provokes aggravation of atopic dermatitis
[11, 13].

Factors influencing skin microbiome

It is evident that exogenous and endogenous factors have an effect on the
condition of skin microbiome. A significant role here plays a skin pH. If pH
indicators are 4-6 then internal pH is 7-9 which is close to neutral. That
makes a sharp 2-3 units gradient between epidermis and derma
indicators. Higher pH meanings associate with Propionibacterium and
Staphylococcus colonization. A normal skin flora grows in acidic
environments while a density of pathogenic population increases in a
neutral environment [5, 6, 10].

Corneal penetration depends on its hydrophobic ability, lipid distributions
and their organization into lamellar bilayers. Two key ferments involved in
processing of lipids: B-glucocerebrosidase and acid sphingomyelinase —
also take part in ceramide synthesis — crucial components of corneal
penetration. Maintenance of acid environment in the corneal layer
prevents the development of hapten-induced atopic dermatitis. A pH
indicator reduction prevents epidermal dysplasia, reduces eosinophilia
and normalizes epidermis structures. Presenting “physiological gaps” in
acid barrier depend on skin zone. Especially that concerns web spaces and
large skin folds — axillary, inguinal, inframammary where pH meanings is
higher than in other parts of skin. Dermcidin, an antimicrobial peptide



found out in sweat, has an antimicrobial activity towards different
pathogenic microorganisms. When S. aureus incubates in the seventh
fraction of sweat containing dermcidin in 5,5 pH buffer antibacterial effect
exceeds 90% while in 6,5 pH buffer it descends to 60% [14, 15].

Nowadays a significant attention is paid to the exposome as to one of the
reason of dysbiotic processes in skin. A short radiating wave of a visible
light from smartphones and tablets increases the extension of S.aureus
and misbalances a skin microflora. Ultraviolet A and B also influence the
composition of skin microbiome in quantity and quality. Microbiome
changes happen after each dose exposure and continue at least 24 hours
after it. Studies demonstrate that different microorganisms make distinct
influence on skin condition by UV radiation. Cyanobacteria family
produces connections able to irritate the skin and provoke breakouts.
Lactobacillaceae, instead, keep the skin healthy and show an anti-
inflammatory activity. Besides, they are capable to reduce a negative
influence of UV radiation on the skin [16].

Antibacterial soap, topic and peroral antibiotics affecting the skin
microbiome may boost pathogenic microorganism colonization and favor
biofilm formation [9]. Herewith, S.aureus rapidly colonize eccrine glands
and influence cytokine secretion by keratinocytes provoking
differentiation and apoptosis of the latest. The induction of release of IL-
la and IL-36 by keratinocytes and IL-17 synthesis with defect of reduction
of levels of IL-1a and IL-36 lead to lowering of local inflammatory reaction
activity and inefficiency of staphylococcus-induced inflammation.
Adhesion with skin, tissue invasion, resistance to phagocytosis and survival
inside phagocytes, secretion of hemolysins, lipase, deoxyribonuclease,
staphylokinase, coagulase and superantigen creation are also considered
to be biological effects of S.aureus [12, 14, 15].

Atopic dermatitis

A role of S.aureus in pathogenesis of atopic dermatitis is undeniable. This
type of bacteria prevails in the aggravation of the disease. A negative
effect of S.aureus is related with proteolytic activity and capability to
break a multicomponent skin barrier, T-cells activation, stimulation of



basophil degranulation and mast cells and immunoglobulin E (IgE)
production.

When the predominant affected areas are hairy parts of the head and
neck (a form of AD quite difficult to cure) the leading role in the initiation
of the disease casts to Malassezia allergens. Thus, there was found a
thread connecting type 1 hypersensitivity reaction and Malassezia
antigens. M. globosa (MGL_1304) and its homologues from M.
sympodialis (Mala s 8) and M. restricta (Mala r 8) resulted involved into
pathogenesis of the head and neck dermatitis and showed different
activity in histamine release [17].

Proteins of Malassezia can be found in sweat that is the reason why the
disease is followed by perspiration (so called “allergy to sweat”).
Erythematous involvement of eyelid, forehead and neck skin is noticed.

Sometimes the changes remind hives [17, 18]. A higher pH indicator may
favor allergen Malassezia release which is common in patients with atopic
dermatitis. Herewith IgE-antibodies to Malassezia are found in about 27%
of children and 65% of adults with AD [17, 18].

Anti-inflammatory cytokines and Malassezia-specific IgE-antibodies are
produced through T-cell dependent activation of B cells as well as through
dendritic and mast cells which leads to skin inflammation. An interaction
between Malassezia and immune system of skin can be both humoral and
cell-mediated. That aggravates already existing skin inflammations [19,
20].

Nowadays there are known 17 types of Malassezia yeasts. They are part of
a normal skin microbiome. However they possess a pathogenic potential
and ability to provoke skin diseases by immune system activation which is
noticed not only in AD but in seborrheic dermatitis or chromophytosis and
by colonization of pilosebaceous units by large quantities of Malassezia
yeasts as in folliculitis caused by Malassezia [21-23].

Malassezia interacts with almost all skin components of a normal
epidermis (keratinocytes, Langerhans cells and melanocytes) as well as



with host immune system immediately and/or through chemical
mediators [23].

The presence of different types of Malassezia depends on exogenous
lipids as long as all of them except M. pachydermatis do not have fatty
acid synthesis genes. There are also a correlation between the species
diversity and anatomic placement. Species diversity and pathogenic
potential of yeasts vary depending on a disease (head and neck or
seborrheic dermatitis, tinea versicolor and folliculitis). Diseases caused by
Malassezia are treated by antifungal products. When there are symptoms
of inflammation they add anti-inflammatory therapy [18, 23, 24].

Seborrheic dermatitis

Seborrheic dermatitis — an inflammatory dermatosis in places with a high
concentration of sebaceous glands is also an important problem in the
modern dermatology. The disease prevalence is notably higher in patients
with HIV, Parkinson’s disease and spinal cord trauma [9]. There are such
predisposing factors as immunosuppression, diabetes, hematologic
malignancies, occlusion and hyperhidrosis. There are no doubts of
Malassezia yeasts growth in pathogenesis of seborrheic dermatitis.
M. furfur isolated from the focus of the disease produce in vitro
considerably more biologically active indole substances than the strains
isolated from a healthy skin.

Such substances as indirubin, 6-formylindolo[3,2-b] carbazole (FICZ),
indolo[3,2-b] carbazole (ICZ), malassezin and pityriacitrin are found on skin
with seborrheic dermatitis and correspond to the main popular ligands of
acrylic carbohydrate receptors [21, 22]. Indirubin is used in treatment of
psoriasis as the marker of their clinical meaning. Clinical studies where
ligands of acrylic carbohydrate receptors using locally for seborrheic
dermatitis therapy are assessed continue [25]. During their life cycle
Malassezia release free fatty acids and squalene peroxide which provoke
skin barrier damage and skin irritation.

Seborrheic dermatitis should be differentiated from sebopsoriasis.
Disorders in regulation of immune response to microbiota skin antigens
play a significant role in the progress of inflammation. The composition of



skin microbiota changes and a concentration of antimicrobial peptides are
increased in patients with psoriasis. In foci of psoriasis the level of
Firmicutes — gram-positive bacteria with a low concentration of guanine
and cytosine among which are staphylococcus, streptococcus,
enterococcus, clostridium and lactobacillus increases. Besides, a number
of actinobacteria and propionibacteria in patients with psoriasis is notably
lower [26, 27]. Immunohistochemical markers which deal with clinical and
pathological unclear cases of sebopsoriasis are used for differentiation of
overlapping psoriasis and seborrheic dermatitis (sebopsoriasis). Patients
with seborrheic dermatitis and with psoriasis do not have common loci of
sensitivity [21].

Folliculitides caused by Malassezia

Malassezia is responsible for follicilitides progression. More often M.
globosa (83,9%), M. sympodialis (12,9%) and M. furfur (3,2%) associate
with such a pathology. Herewith a high genetic variation of M. globosa is
seen [9, 23]. Malassezia-folliculitis may be diagnosed as acne or bacterial
folliculitis especially in teenagers, though in that case there are no
comedones while a common symptom is pruritus [9, 17]. In folliculitis
Malassezia penetrate the pilosebaceous complex. There seen a reticular
pattern of blockage by keratin which leads to follicular dilatation, breaks in
the follicular wall, formation of a mixed inflammatory infiltrates of
neutrophils, lymphocytes and histiocytes in derma and clinical
inflammation [23].

Almost in all pathological states S. aureus enterotoxins and enzymatic
activity of Malassezia spp. inhibit apoptosis of cells of inflammatory
infiltrate (CLA+-T lymphocytes firstly) which provokes chronization of
inflammation [3, 6, 12, 15, 20].

Activated zinc pyrithione

Activated zinc pyrithione is a primary ingredient of a non-steroid anti-
inflammatory product Skin-cap. It reduces colonization in skin of M.furfur
and other fungi as well as S. aureus. Use of Skin-cap is followed by
soothing itchy skin, reducing skin process activity and need in topic and
antihistaminic medicines [28, 29].



Skin-cap almost is not absorbed from the skin surface, does not have a
cytostatic effect, nor influences DNA synthesis. It connects with
phospholipids, breaks membrane permeability and decreases the
adenosine triphosphate level. The disturbance of main fermentation
processes on membranes leads to destruction of bacteria (streptococcus,
staphylococcus, Pseudomonas aeruginosa, E. coli and Proteus bacterium)
and fungi (Malassezia spp., Candida spp.) [28, 29].

In a study performed by M.Park and coauthors zinc pyrithione increased
the phagocytic activity of macrophages and significantly improved the
cellular zinc levels and slightly — of cellular copper. It also inhibited
mitochondrial function and Fe-S cluster synthesis in M. restricta and
reduced expression of lipase [30].

Activated zinc pyrithione may be used in microbiome skin correction in
different inflammatory dermatosis where microbiocenosis misbalance
plays an important role in their pathogenesis (psoriasis, atopic dermatitis
and seborrheic dermatitis). As it was mentioned before the activated zinc
pyrithione medicine possesses an anti-inflammatory, antifungal and
antimicrobial activity. Its singular mechanism of action lets avoid an extra
sensitivity or formation of microorganisms’ resistance.

Skin-cap is produced in the following medical forms: cream, shampoo,
aerosol and also as a cosmetic product — shower gel. The choice of a form
depends of disease severity.

Together with activated pyrithione zinc into the composition of Skin-cap
cream enter polyglyceryl distearate — an emulsion component, hydrating
and soothing substance, isopropyl palmitate — possesses a soothing
action, sucrose cocoate — hydrophilic emollient, glycerol — soothing and
dermo-protective component with hygroscopic and lubricating properties
activating exchanging processes in skin, methyl dextrose and macrogol-20
ester — moisturizer, skin conditioner and emollient. The product has a nice
flavor, does not leave stains on clothes and is easy to apply which gives a
high patient compliance. Other advantages are that it is suitable for
children from the age of 1 year old and for all parts of body without area
size limitations [31].



Clinical use

Clinical case 1. A 10-year-old patient K. was under medical supervision. At
the first visit there were complaints about a constant itching and solid
thick scales on the hairy part of the head. In the history of the present
illness it was stated that the patient suffered from the disease since the
age of two. During 8 years they applied oil onto the crusts and removed
them. The family history was confounded from the maternal lineage — she
had eczema and allergic rhinitis. On examination: an extensive disease.
The body skin was dry; there were small papular eruptions in the bends of
the elbows 0,1-0,2 cm. There were thick, firmly attached greyish-brown
scales and bald spots on the temporal-parietal areas of the head.

Pic.1 Patient K before the therapy
Pic.2 Patient K. one month after the therapy

Pic.3 Patient K. six months after the therapy

Pic.4 Patient B. before the therapy
Pic.5 Patient B. one month after the therapy

Pic.6 Patient B. six months after the therapy

Diagnosis: atopic dermatitis, infancy, scuamoase-pruriginous form,
medium severity, pityriasis amiantacea (pic.1).

The therapy indicated: daily - emollients, weekly - systemic fluconazole
100mg #6, topically — Skin-cap shampoo 2-3 times a week and Skin-cap
cream twice a day during one month. A significant response was seen at
the control visit in December 2018, the scales diminished and softened,
the itching reduced distinctly (pic.2).

The patient continued the supporting treatment with Skin-cap cream.
Administration schedule: once in 7 days.

In picture 3 the patient K. six month after the beginning of the therapy.



Clinical case 2. An 18-year-old patient B. was under medical supervision.
At the first visit in august 2018 he complained about skin eruptions on the
hairy part of the head, a moderate pruritus, skin peeling and nail plate
changes. The symptoms had been presented for a year. The eruptions on
the hair growth line appeared after a stressful situation. The patient
applied various shampoos with no success. About six month later he
noticed changes in his nail plate. The family history without confounds.

On examination: the pathological process localized on the area of hair
growth on the head, mostly on the hair growth line, moderate peeling,
patch borders distinct, irregular shaped, bright pink. There were flat
patches up to 1.0-1.5 cm with a moderate peeling in the bends of the
elbows. Psoriatic triad was positive. The nails of the thumb and index
fingers of both hands had ice pick-like depressions.

Diagnosis: psoriasis vulgaris in advanced stage, scalp psoriasis, nail
psoriasis (pic.4).

The therapy indicated: betamethasone dipropionate and calcipotriol
combination in gel twice a day during one month and Skin-cap shampoo 2-
3 times a week. A positive clinical effect was achieved on treatment
(pic.5). Due to the reason that the patient suffered a stress because of his
disease and herewith had a strong steroid phobia he was recommended a
supporting treatment with Skin-cap cream 0,2 % twice a day for a month
and then once a day 2-3 times a week. At the control visit in eight months
a slightly visible hyperpigmentation was seen (pic.6). The patient
thoroughly followed all the recommendations.
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B cmamve paccmampusaemcs cospemerHoe npedcmasnieHue o MUKpoouome
KOJHU U €20 3HAYeHUU 6 namozeHe3e pasHblx 0epmamo3oe. B uacmnocmu, coenan
akuenm Ha yuacmuu Staphylococcus aureus 6 uHuyuayUYU U NO0OePHAHUU
80CNATIEHUST NPU AMONU1ecKOM depmamuime, PO TUNOPUNLHVIX 2PUO0B

poda Malassezia 6 namozerese ce6opeiinozo depmamuma u QOATUKYAUMA.
Obcysncoaromcst 603MOHCHOCIU KOPPEKUUU MUKPOOUOUEHO3A KONHU.
IIpusodsmcs 0arHble cOOCMBEHHBIX KTUHUHECKUX HAOTIOO0eHUL.
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Mukpo6uom u ero ponb

B pa3BUTUKN 60ne3Hell KOXu
OpuuM n3 QyHZaMEeHTANbHBIX J10-
CTVDKEHUIT MeTUIMHbI Hayasia X XI B.
CTaJIO BBINOTHEHVE MEXXAYHAPOLHO-
ro nmpoexTa «MuKpo61oM deoBeKa»
(‘Human Microbiome Project’), xo-
HeyHas Ije/ib KOTOPOro yIy4lIeHue
3[J0POBbSI IIOCPEACTBOM MOHIUTO-
PUMHTA WIN MaHUIYIUPOBAHMS de-
JIOBEYECKVM MIUKPOOIOMOM.

C mosunuit COBpeMeHHOI MeMu-
LMHBl MUKPOOMOM COIOCTaBUM
C pe3epByapoM TeHOB dYe0BeKa
U UX COCYIIeCTBOBAHNUE SIBJISIETCS
pe3yIbTaTOM COBMECTHOI 3BOJIIO-
yun [1]. DopMupoBaHme ocu «Mu-
KpoOmoTa — KMIIEYHUK — MO3I»
HauyMHAETCs y)Xe Ha JTame BHY-
TPUYTPOOHOTO PasBUTUSA U Npef-
crasisgeT co00il [UHAMUYECKYIO
MaTpuLy TKaHell ¥ OPraHoB, KOTO-
pble B3aMIMOZEHCTBYIOT CIOXXHBIM
pasHOHAmpaBIeHHBIM O00OpasoM
IIs1 TOAIEepXaHUs TOMeocCTasa.
Vi3sMeHeHMEe MUKPOOUMOTBI MOXKET
HPUBECTU K IIMPOKOMY CIIEKTPY

busmonornveckux u IMOBefeHYe-
cKux 9¢peKToB, BKIOYAsA aKTUBA-
M0 TUIOTaNaMo-runo¢pusapHo-
HAJIIOYeYHNKOBOI OCU, BIMSAHUE
Ha aKTMBHOCTD HEMPOMeIaTOPHBIX
CHCTeM ¥ MMMYHHOI GyHKuMH [2].
Mukpo6Hoe coo61ecTBO Ha IO-
BEPXHOCTM KOXM JO/DKHO MMEThb
UfeanbHOE COCTOsIHME A 9ddex-
TUBHOTO PETYIMPOBAHMS UMMYHHOII
TOJIEPAHTHOCTH, YTO HO3BOJISIET U3-
6erarp IIPOHMKHOBEHVS TATOrEHOB.
Hecnoco6HoCTb mopmepxuBarh rap-
MOHUYHbIE OTHOLIEHUS MEXIY MU-
KpobaMyu M MaKpOOPraHM3MOM
CTAaHOBUTCA NPUYMHON CTpaflaHui
OT OOJIBIITHCTBA KOXKHBIX 3a0071eBa-
HIIT, BK/TIOYasi XpoHMdecKue [2].

[TpaBuabHOE pas3sBUTIE MMMYHHBIX
KJIETOK Ha PAHHUX CTAIVUAX OHTO-
reHe3a MMeeT pellaoliee 3HaAYeHIe
7151 3I0POBbsI Ha MPOTSDKEHUY BCeil
xxusuu. [IporpaMmupyemoe B mpo-
1jecce pasBUTHSA IPEUMYIeCTBEHHO
[TOKOJIeHVIe BPOXKIEHHBIX TUMGO-
MJHBIX KJIETOK (KOXHBII nuMgo-
uutapueii antured [ILCls) Ha me-

PMHATAJIbHBIX CTafMAX IIOMOTaeT
perympoBarb paHHIOO KOJIOHHU3a-
LU0 MUKPOOHOTHI KON [3]. VIMeH-
HO (QYHKIMOHMPOBAaHUE TKaHeCIIe-
nuPUIeCKNX MMMYHHBIX KIETOK
Ha HEOHATa/IbHBIX CTaMAX He00Xo-
JMMO IJIsl YCTAaHOBJICHNS MECTHOTO
TKaHEBOT'O MMMYHHOTO TOMEOCTa3a.
B skcmepuMeHTe Y HOBOPOXJEH-
HBIX MBIIIEI II0KAa3aHO, YTO B KOXe
NK1* ILCls perynupyoT MpaBUb-
HYI0 KOJIOHM3AIMI0 MMUKPOOUOTHI
U KOHTPONUPYIOT YCIOBHO IIaToO-
TeHHbI1 Bo30ynuTenb Pseudomonas
aeruginosa [4].

B nocnenHme ropbl MONy4YeHbl faH-
HBbIe O BIVSHUU MUKPOOHOTO C006-
m[eCTBa Ha (YHKIMIO afalTUBHOIN
U BPOXXJIEHHOI MMYHHOI CUCTEMBI
y TaIVIeHTOB C aTOIMIYeCKUM JiepMa-
tutoM (AT]l), mcopuaszom, akHe, ce-
6OpetHBIM JIepMaTUTOM U APYTUMU
3aboneBaHuaMI KOXU [5-9]. B gact-
HOCTY, YCTAHOBJICHO, YTO IITaMMBbI
C QHTUMMKPOOHOI aKTMBHOCTBHIO
YacToO BCTpedarorcs y mul 6es At]l,
paHee HeM3BeCTHbIE aHTMMUKPOO-
Hble MeNITHUADL, IPOAYLpPYyeMble He-
xotopeiMy Bupamu CoNS, BkIouas
S. epidermidis v S. hominis, ABNAOT-
CA IITaMMOCIEIVI(PUIHBIMYU, BBICO-
K03 PeKTUBHBIMMU, U36MpaTENbHO
HOJABJISAIOT POCT S. aureus u BBICTY-
[IAI0T B CIHEPTU3Me C YeIOBEYeCKIM
AQHTUMMKPOOHBIM nentupoMm LL-37
[9, 10].

Y nmanuenToB ¢ At]] Ha MOBepXHO-
CTM KOXI LITAaMMBI C aHTVMUKPOO-
HOM aKTMBHOCTBIO BCTPEYAIOTCA
3HAYUTEIBHO PeXe, 4eM Y 3[0POBBIX

JddexTBHaA hapmarotepanua. 7¢/2020



JIIOfieit, M MX PAaCIpPOCTPAHEHHOCTh
KOppenupyer ¢ KOJOHU3aIMeln
Staphylococcus aureus [11, 12].

B HOBOM HCCIeOBAaHUM MEXJY-
HApPOJHOI TPYIIBI yIEHBIX IHIpef-
JIO)KEH HaJIeXXHBIN U JOCTYIHBIN
11 IPUMEHEHNsI B KIMHWYECKOI
IpaKTHUKe TPOTOKOJ ITOTHOT€HOM-
HOTO aHajaM3a MerareHoma. bia-
rofiapst €ro IPUMEHEHUIO0 YHAI0Ch
BBISIBUTH OT/INYME MUKpoOmoma
aTONMYHON KOXM OT MUKpobOmoma
370pOBOIT KOXKI: oborarenne Strep-
tococcus nu Gemella u oTcyrcTBue
Dermacoccus. PesynbraThl 9KcIle-
PMMEHTOB Ha KEPATUHOL[UTAX U II0-
JTy4eHHBIX 113 MOHOIIMTOB JIEHIPUT-
HBIX K/IeTKaX CBUJETeNbCTBYIOT, YTO
UMMYHHBbIII OTBET Ha S. aureus u S.
epidermidis pasnu4aercs y 3gopo-
BbIX 11 6onbHBIX. [Ipu aTOM pasmu-
Y1 OTMEYeHbI KaK IpPU BPOXKIEH-
HOM MMMYHHOM OTBeTe C y4acTHeM
uHTepneiiknHa 1 (MJI-1), Tak u npu
aflallTMBHOM — C y4actueM T-xen-
nepoB. IIpencTaBIeHHOCTD yKa3aH-
HBIX 6aKTepumit coyeTaeTcs ¢ Hapy-
HIeHJeM CO00IIecTBa 9YKapUOTOB
U QYHKLIMOHATBHBIMM CABUTAMU
B Habope reHOB COBOKYITHOI'O MU-
KpoOuoMa, yCyryonsamommumu cy-
XOCTb U 3alljeflaulBaHMe KOXKIU IpU
At/l. 910 B CBOIO 0Yepenp ciocobet-
BYeT POCTY HOIY/ISLINNU ITATOTEHHBIX
MUKDPOOPTAHN3MOB 1 BOCIIAJIEHNIO.
Takyum 06pa3om, HapylueHye B3anu-
MOZENCTBMA UMMYHHON CHUCTEMBI,
MUKPOOHOTO cOo0bIIecTBa 1 MIU-
KPOOKPYXXeHHUsI Ha IIOBEPXHOCTHU
KOXU yCUIMBaeT gucbananc B 3TOM
cHcTeMe 1 IPUBOJNT K 060CTPEHMIO
arommyeckoro gepmaruta [11, 13].

OakTopbl,
BAMAIOLYME HA MUKPOGHOM KoMK

O4eBUHO, YTO HA COCTOSHME MU-
KpoO1OMa KOXU BINAIOT 9K30T€H-
Hble 11 9HforeHHble (akTopsl. Cy-
IIeCTBEHHAs PO/Ib B 3TOM OTBOAMTCS
pH xoxu. Ecnu pH xoxxu HaxoauTcA
B AuamnasoHe 4-6, pH BHyTpeHHeil
Cpenbl OpraHM3Ma HOJ/IeP>KUBaeT-
cs1 B mpeqenax 7-9, To ecTh 630K
K HeliTpa/ibHOMY. DTO CO3/IaeT pes-
KIII TPaJyIeHT B JIBe-TPY e[VMHMNIIbI
Mexjy pH snmpepmuca u epmbl.
bonee Bricokme sHavyenusa pH ac-
COLMUPYIOTCA C KOJOHM3aLMel
nponuoHobakTepusaAMu u cradu-
JIOKOKKaMu. BospacraHue 4dncien-

[lepMaToBeHeponors u iepMaTokoCMeTonorus

HOCTY HOPMAaJIbHOI (IOPBI KOXMU
NPOMCXOIUT B KUCJION Cpefie, IaTo-
TeHHBIX OaKTepuil — B HEMITPaIbHO
(5, 6, 10].

[TpoHNIIaeMOCTb POTOBOTO CJIOS
3aBMCUT OT ero rujpodoOHoIl cro-
COOHOCTM, pacIpefie/ieH s IUINIOB
U VX OPTaHU3aLUY B IUIACTHHYATBIE
6ucnon. IBa xnwo4ueBbIX pepmen-
Ta, 3a/IeIICTBOBAHHBIX B 06paboTKe
IUNONAOB: P-TIoKonepebposnmasa
u Kucmas cOUHTOMMeENMHasa —
TaK)Xe yYacTBYIOT B CUHTe3e liepa-
MUJIOB — KPUTMYECKUX KOMIIOHEH-
TOB OapbepHOIl HMPOHNIIAEMOCTH.
IMoppep>xaHme KUCTION Cpefpl B PO-
TOBOM CJI0€ TIPENOTBpaIaeT PasBu-
THEe MHAYLVPOBAHHOTO TallTeHOM
arommyeckoro gepmaruta. CHIDKe-
Hue pH mpepgorspamaer snupep-
MaJIbHYI0 TUIIepIUIasUIo0 TKaHel,
YMeHbIIaeT 903MHOPUINIO ¥ HOP-
MaJusyeT CTPYKTYPhI SMUepMUCa.
CymecTByroliye «pu3nonorndecke
Ipo6enbl» IIpu KUCTIOTHOM bGapbepe
3aBUCAT OT 30HBI KOXKHOTO IIOKPOBa.
Oco6eHHO 3TO KacaeTcsi MeXXIasb-
I[eBbIX HPOCTPAHCTB M KPYIHBIX
CK/IaJlOK — MOAMBIIIEYHBIX, [1aX0-
BBIX, IOATPYAHBIX, [e 3HAYCHINS
pH Bblite, YeM Ha [Pyrux yd4acTKax
KoXM. JlepMUIMAMH, aHTUMU-
KPOOHBI MenTus, 06Hapy>KeHHDII
B moTe, 06/magaeT aHTUMUKPOOHOI
aKTVMBHOCTBIO B OTHOIICHUY PasHbIX
[IaTOTeHHBIX MMUKPOOPraHU3MOB.
[Tpu uHKy6auNu S. aureus B CefbMOIL
¢bpakuny nora, copepyKalelt fepMu-
uanH, B 6ydepe ¢ pH 5,5 6akrepu-
nupHbll 9¢dext npesbimaer 90%,
B 6ydepe ¢ pH 6,5 — cHiDKaeTcsa 1o
60% [14, 15].

Bonbitoe BHUMaHMe CETOHS yre-
JAeTCA 3KCI030M-PaKTOpaM Kak
OJIHOJI M3 NPUYUH JUCOMOTUIECKIX
IIPOLIECCOB, IIPOUCXOMAIIUX B KOXKE.
KopoTkast [yinHa BOMHBI BUAVMMOTO
CBeTa, M3y4aeMOro ot cMaprdo-
HOB J IUIAHIIETOB, yBe/IMYMBAET
pacmpocTpaHeHue 30JTO0TUCTOTO
cTapuIoKOKKa 1 pasbanmaHcupyeT
MUKpodIopy Koxu. YnbTpaduo-
neT A m B TaxXe OoKa3bIBaeT BbI-
pakeHHOe KayeCTBEHHOEe U KOJIU-
YeCTBEHHOEe BJIMsHNE Ha COCTaB
Mukpobmoma koxu. VaMeHeHue
B COCTaBe MUKPOO1IOMA IPONCXOIANUT
TIOC/Ie BO3JIEVICTBUSA KaXKJOM U3 103
11 COXPaHAETCs KaK MUHMMYM 24 9aca
II0CIIe BO3IEVICTBYA yIbTpaduoneTa.

KNMHKUeCKasa npakT

B mccremoBaHMAX MOKa3aHO, YTO
pasHble MUKPOOPTAHM3MBI TIOJ] BO3-
IeiicTBueM ynbTpaduoneTa mno-pas-
HOMY BIMSIOT Ha COCTOSIHIE KOXKIL.
Bakrepun cemeiicrsa Cyanobacteria
IPOAYLUPYIOT COAVHEHIsI, CHOCO6-
Hble pa3gpakaTb KOXY U BbI3BIBATH
nosiBrenue coinu. Lactobacillaceae,
HAIPOTUB, HOAJEPXKUBAIOT 3[0PO-
Bbe KOXXI 1 TIPOSIBJISIFOT IIPOTHBOBO-
CHIa/INTENBHYI0 aKTUBHOCTH. Kpome
TOTO, OHU CIIOCOOHBI CHU3UTH Hera-
TYBHOE BIIUSHIIE Ha KOXXY yIbTpadu-
071€TOBOTO U3MydeHus [16].
AnTrbakTepnanbHOe MbIIO, TOIN-
YeCKume MM MepopaabHble aHTUOM-
OTUKY, BO3[IE/ICTBYS Ha MUKPOOIOM
KO>XM, CIIOCOOHBI YCUINUTD KOTOHMU-
3aI[MI0 TATOTeHHBIX MUKPOOPTaHU3-
MOB U CIOCOGCTBOBATH POPMUPO-
BaHuio 6nomnenku [9]. Ilpu arom
S. aureus aKTMBHO KOJIIOHM3UPYeET
9KKPVMHOBBIE KaHAJIBI >Kelle3 KOXU
U BIMSIET HA CEKPELVIO [UTOKIHOB
KEPATMHOLMTAMM, BBI3bIBas Hud-
dbepeHIMAMIO U ATIONTO3 MOCIEN-
Hux. VIHAYKUysA BBICBOOOXAEHMUS
kepatuHouutamu WMJI-1 u WJI-36,
cunresa VJI-17 npu pedexre cHu-
xeHusa yposua MJI-la u MJI-36
MPUBOJINT K CHIDKEHNIO aKTUBHOCTH
JIOKAJIbHOJI BOCIA/INTENIbHO peaK-
uu u HeadexTuBHOCTH CTadMIO-
KOKK-MH/[yIJUPOBAHHOTO BOCIIasIe-
uus. K 6nonornuecknm apdexram
S. aureus Tak)Xe OTHOCST afir€3MI0
C KOXXHBIM INOKPOBOM, MHBa3NB-
HOCTb B TKaHU, IPEMATCTBOBaHIME
(darounTosy u BBDKUBAHUIO BHYTPH
($haronuToB, BbIfle/IEHNE TEMOTIU3N-
HOB, JIMIAa3bl, Je30KCUPUOOHYKITe-
a3bl, cTaQUIOKMHA3bI, KOATy/Ias3Hl,
obpaszoBaHMe CYIepPaHTUIECHOB [12,
14, 15].

Atonuyeckuit gepmaTut

Ponb S. aureus B maToreHese aToONu-
YEeCKOTO JepMaTUTa HeOoCIOopUMa.
Jauusii Bupg 6akTepuit mpeobmama-
eT U py 060CcTpeHNN 3ab0neBaHNA.
Herarusnas ponb S. aureus cBsisaHa
C IIPOTEONUTUYECKOI aKTUBHOCTDIO
U CIIOCOOHOCTHIO HAPYIIATh MHOTO-
KOMITOHEHTHYIO CHUCTEMY KOXXHOTO
6apbepa, akTUBALNIO T-K/IeTOK, CTH-
MY/IALUI0 ferpaHynsauuyu 6asodu-
JIOB, TYYHBIX KJIETOK U MPOAYKIINU
nmmynorno6ymHa E (IgE).

IIpu mpemMmylecTBEHHOM IIOpa-
JKEHIU BOJIOCKCTON 4acTU TOTOBBI
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u mwey (JOCTaTOYHO TPyHZHOU3JIE-
yyMas ¢popma At/l) Begyias poib
B MHMIIMALUM 3a00/I€EBAHUS OTBO-
nutcs annepreHam Malassezia. Tak,
YCTAQHOBJIEHA CBSI3b C peaKiyelt I'u-
IepYyBCTBUTEIBHOCTU IIEPBOTO
TuIa K auturenam Malassezia. benok
M. globosa (MGL_1304) u ero romo-
norn u3 M. sympodialis (Mala s 8)
u M. restricta (Mala r 8) okasanuch
BOBJ/IEUEHHBIMI B [IATOT€HE3 JiepMa-
TUTA TOJOBBI U IIEU U MPOSBISIN
Pas3IMYHYI0 aKTUBHOCTD B BBICBOOO-
SKIEHUN TUcTaMuHa [17].

Benxn Malassezia 06Hapy>KuBaOTCSI
B IIOTe, II09TOMY 3a00JIeBaHIe IIPO-
BOLIVIPYeTCs IMOTOOTAeNeHNeM (Tak
HaspIBaeMas ajureprus Ha not). Ot-
MeJaeTcsl IPUTEMATO3HOE BOBJIEUe-
HUE KOXI BeK, 16a u meun. VHorma
M3MEHEHNsI HallOMUHAIOT KpaluB-
Huny [17, 18].

BoicBoboxaennio amneprena Mal-
assezia MOXKeT CII0CO6CTBOBATD II0-
BpIIeHHBIT pH, 4TO XapakrepHO
JI/Is1 TIAL[MEHTOB C aTOIMYECKNM Jiep-
marutoM. IIpu stom IgE-anturena
K Malassezia o6Hapy>X1BaIOTCs MPU-
MepHO Y 27% neteit u 65% B3pOCIbIX
c At]] [17, 18]. ITpoBocIianuTenbHble
UUTOKMHBL U Malassezia-cnenudu-
yeckue IgE-anturena BoipabaThiBa-
10TCs Yepe3 T-KIeTouHyIo omocpe-
NOBAaHHYI0O aKTMBALMIO B-KmeTok,
a TaKXe 4epe3 JICHAPUTHBIC U TyY-
HbI€ KJIETKI, YTO IIPUBOJUT K BOCIIA-
JIEHWIO KOXKIL.

BsaumopeiictBue Malassezia ¢ um-
MYHHOJ CHCTEMON KOXU ABIIAETCA
KaK T'YMOPa/IbHBIM, TaK 1 KJI€TOYHO-
OIIOCPelOBaHHBIM. DTO YCUIMBAET
paHee CylLeCTBOBaBIlee BOCIIAIEHIEe
xoxu [19, 20].

Ha cerogHAmHMUMN meHb M3BECTHO
17 BupoB ppoxoxeit Malassezia. Oun
SIBJISIIOTCS YaCThI0 HOPMaJIbHOTO MM-
Kpobmoma Koxxu. OfHaKO UM IPUCYIL]
M TIATOTEHHBII IIOTEHIMAI, CII0CO0-
HOCTb BBI3BIBAaTh KOXKHbIE 3a00/eBa-
HUA 4Yepe3 aKTUBAILVIO VMMYHHOI
CUCTEMBI, YTO OTMEYAETCS HE TOJIb-
KO IpM aTONMYeCKOM IepMaTUTe,
HO 11 IpY CeOOpeiTHOM JlepMaTuTe, OT-
PyOeBMIHOM JINIIIae, YIY KOJIOHM3a-
M0 OOJBIINM KOMTMIECTBOM Majtac-
Ce3UIHBIX JIPOXOKEN MUIO-CanbHOM
eNUHNIIBI, KaK Npu QONIIUKYINTE,
BbIsBaHHOM Malassezia [21-23].
Malassezia B3auMOJeICTBYIOT IIpa-
KTUYECKU CO BCEMM KJIE€TOYHBIMU

KOMIIOHEHTaMy HOPMaJIbHOTO 9IN-
mepmuca (KepaTMHOLMTAaMMU, KIIET-
kamu JlaHrepraHca, MelaHOLMTa-
M), @ TAK)Ke C MIMMYHHOJ CUCTEMOI
XO03sMHa HENOCPeJCTBEHHO W/VUIN
OTIOCPE/IOBAHHO Yepe3 XMMUIeCcKue
MenuaTopsl [23].

[IpepcTaBneHHocTs Bupfos Mal-
assezia 3aBUCUT OT SK30T€HHBIX
JTUINJOB, NOCKOJIbKY y HUX, 3a
uckmovenyieM M. pachydermatis, ot-
CYTCTBYIOT I'€HBI CMHTA3bl KMPHBIX
k1cnoT. CylecTByeT Takke Koppe-
AALNA MEXJY BULOBBIM PasHOO-
OpasueM 1 aHATOMUYECKUM MECTOM.
BupmoBoe pacupepeneHue 1 maTore-
HETUYEeCKUI IOTEHIMAJL JIPOXIKell
BapbJPYIOTCS B 3aBUCHMOCTH OT 3a-
6onmeBaHMsA (HepMAaTUT TONTOBBI
u 1wen, cebOpeitHBIN JepPMaTUT, pas-
HOL|BETHBIJI JIMIIAi, (POUIMKY/INT).
3aboneBaHus, Boi3BaHHbIe Malas-
sezia, me4ar MpOTUBOrPUOKOBBIMU
npenaparamu. [Ipu cumnromax Boc-
najieHusi o06aBIsAI0T MPOTUBOBO-
ClIa/IMTeNbHYIO0 Tepamnuio [18, 23, 24].

Ce6opeiiHblil gepmaTut

He menbpuryio mpobmemy B coBpe-
MEHHOI [IepMaTOMOTUY TIPECTAB-
sieT cebOpEHBIIT TEPMATUT — BOC-
Ha/TNTeNbHBI IePMaTo3 B MeCTax
C BBICOKOJ KOHIIEHTpalLMell Ca/IbHbIX
xernes3. PacripocTpaHeHHOCTD ce6o-
PeTHOTrO JlepMaTuTa 3HAYUTENBHO
Boie y BUY-unduumposanusix,
HaryeHToB ¢ 6oe3Hpio [TapkuHcoHa,
AL} C TPABMOJI CIIMHHOTO Mo3ra [9].
K mpegpacnonararomnm dakropam
ceOOpeitHOTO lepMaTUTa OTHOCST
MIMMYHOCYIIPeCCHIO, [yabeT, reMaro-
JIOTMYECKIE 37I0KaYeCTBEHHbIE HOBO-
06pa3oBaHus, OKK/ITIO3UIO ¥ HOTINU-
BOCTb.

Ponp ppoxokeit Malassezia B ma-
TOreHe3e ceOOpetHOro fepMaTuTa
He BbI3bIBaeT COMHeHmit. M. furfur,
BbIJIe/IEHHBIE 113 OYaroB cebopeitHo-
TO flepMaTUTa, IPOJYLUPYIOT in Vitro
3HAYNUTENbHO OOJIbIIE OMOMOruye-
CKV aKTMBHbBIX MHIO/IbHBIX BEIIECTB
[I0 CPAaBHEHMIO CO LITaMMaMM, BbI-
LeleHHbBIMU U3 3[0POBOIl KOXIU.
Taxue BewjecTBa, Kak MHAMPYOUH,
6-¢dpopmunmmugono[3,2-b] kapbason
(FICZ), nupono[3,2-b] xap6ason
(ICZ), mamaccesMH u ONUTUPHUALIL-
TPUH, OOHAPY)XEHBI Ha KOXe IIpU
ceb6OPEITHOM lepMAaTUTE U COOTBET-
CTBYIOT Haubojiee M3BECTHBIM JIN-

FaHJaM apUIOBBIX YI/IEBOZOPOLHBIX
peuemnropoB [21, 22]. B kauecTBe
MapKepa MX KIMHUYECKOTO 3Haue-
HVSI MHAVPYOUH UCIIONb3yeTCs AT
nedeHus mcopmasa. Knmumdeckme
UCIIBITAHNUS, B KOTOPBIX OLIEHNUBA-
I0TCsI TUTAH/IBI APUJIOBBIX YITIEBOJO-
POJHBIX PELeNTOPOB, IPYMEHAEMbIX
JIOKQJIbHO J/Is Teparun cebopertHo-
TO lepMaTNTa, IPOLO/DKAITCA [25].

B mpomnecce XnsHegeATENbHOCTI
Malassezia BpIgenAlT CBOOOMHDIE
JKUPHBIE KUCTOTHI, IEPeKUCh CKBa-
JIeHa, YTO CII0COOCTBYET HAPYIICHUIO
KOXXHOTO 6apbepa 11 BbI3bIBAET pas-
IpakeHue KOXKIL.

CebOopeilHBIl BepMaTUT CIefyeT
nnddepeHnMpoBaTh OT ceboncopu-
asa. HapyIueHue perysuny IMMyH-
HOTO OTBETa HA AHTUTEHBl MUKPO-
6MOTBI KOXXI UTPAET CYIIECTBEHHYIO
pornb B pasBUTUM BocnaneHus. [Ipu
Icopuase B KOXKe IOBBINIEHa KOH-
LIeHTPALVsI AaHTUMUKPOOHDIX e TH-
JIOB, M3MEHSIETCSI COCTAB €€ MUKPO-
6moThl. B mcopuarmyecknx odarax
noBbIlieHa fonss Firmicutes —TOJI-
CTOCTEHHBIX TPAMIIONIOKUTETBHBIX
OaKTepuil C HUBKUM CO[ePXKaHU-
eM IyaHIHa I INTO3MHA, K KOTOPBIM
TaKXXe OTHOCATCS CTa(UMIOKOKKI,
CTPENTOKOKKM, SHTEPOKOKKH, KO-
crpuauu, nakrobannmisl. Kpome
TOTO, IIPYU IICOpUa3e 3HAYUTETHHO
CHIDKEHO KOJIMYeCTBO aKTNHOOAKTe-
puit u npormonobakrepuii [26, 27].

Ons puddepennmanun mnepe-
KPBIBAIOLINXCS C/Iy4daeB ICOpMasa
u cebopeitHoro mepmarura (ce-
6orcopnasa) UCIONB3YIOT UMMYHO-
TUCTOXMMUYECKIe MapKepbl, KOTO-
pble 06pAIIAIOTCA K KIMHIYECKUM
U TIATOJIOTMYECKNM HEYeTKUM CIIy-
gasM ceborcopuasa.

IManmeHTsl ¢ cebopeliHBIM Jep-
MaTUTOM U 6ONbHBIE MCOPUA30OM
He MMEIOT OOILINX TOKYCOB BOCIIPU-
uMauBocTu [21].

Oonnukynutbl,
Bbi3BaHHble Malassezia

Malassezia OTBETCTBEHHBI 3a pas-
Butne ¢omukymros. Hanbonee
YacTO C JaHHON IaTOJIOTMeN ac-
couyuupytorcsa M. globosa (83,9%),
M. sympodialis (12,9%) n M. furfur
(3,2%). IIpn aTOM OTMe4YaeTcst BHICO-
Kasi TeHOTUIINYIeCKasi U3MEHUNBOCTD
M. globosa [9, 23]. Malassezia-don-
JIMKY/IUT MOXKET OBbITh JUaTHOCTIPO-
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BaH KaK aKHe 1y GaKTepuanbHBbIil
$O/IUKYIUT, 0COOEHHO y MOAPOCT-
KOB, OJ[HAKO KOMEJJOHBI IIPY HeM OT-
CYTCTBYIOT, @ 3YJ SBJISIETCA PacIpo-
CTpaHEHHBIM cuMITOMOM [9, 17].
ITpu pomnmukynure Malassezia BTop-
FAlOTCS B IIMJIO-CA/IBHBIN KOMIUIEKC.
BuyTpu donnuxynos Habmogaercs
PETUKY/LIPHBIII PUCYHOK KepaTHHO-
BOII 3aKYIIOPKIY, YTO IPUBOJUT K AN~
naTayuyu (QOJUIMKYIOB, Pa3phIBY MX
CTeHKM U (GOPMUPOBAHNIO CMELIaH-
HOTO BOCIAJIUTEIbHOrO NHQUIBTpA-
Ta 13 HENTPOPuUIOB, TMMPOUNUTOB
U TYCTHOLINTOB B lepMe U K/IMHIe-
CKOMY BOCIajIeHmIo [23].
[TpakTudecky Ipu BCeX MaTOIOTH-
YeCKUX COCTOSIHUAX SHTEPOTOKCHU-
HBl S. aureus 1 pepMeHTATUBHAS
mesiTenbHOCTD Malassezia spp. nHru-
OUPYIOT AIOITO3 KJIETOK BOCIIA/IN-
Te/IbHOTO MH(pUIbTpaTa (B mEpByI0
ouepenp CLA*-T-nmumdonnros), 4To
CIIOCOOCTBYET XPOHM3AI[UY BOCIA-
nenusd [3, 6,12, 15, 20].

AKTMBUPOBAHHDIN
NUPUTNOH LIMHKA

AKTUBVPOBAHHBII TMPUTIOH LIVHKA —
HeliCTBYIOIlee BelleCTBO HeCTepo-
M/JHOTO NPOTUBOBOCIATNUTENBHOTO
npenapata CkmH-Kan. OH CHIDKaeT
KOJIOHM3aNmo Koxu M. furfur u apy-
VX BUZIOB IpubOB, a TaKXe S. aureus.
[Tpumenenne mpemnapata CKuH-KaIm
COIIPOBOXK/AAETCS] YMEHbIIEHIEM BbI-
PaXEHHOCTU KOXKHOTO 3y/ja, CTeIeHN
aKTUBHOCTHU KOXXHOTO IIPOLIeCCa, Io-
TPeOHOCTN B TONMYECKVX U aHTUTH-
CTaMMHHBIX ITperaparax [28, 29].
CKMH-KaIl TIPaKTUIecK! He BCachIBa-
eTCsl C MOBEPXHOCTU KOXKU, He OKa-
3bIBaeT IIUTOCTATNIECKOrO 3¢ dexTa
U He Bo3fericTByeT Ha cuHTe3 JTHK.
CaasbiBaercsa ¢ Qochomunupamu
U HapyllaeT IIPOHMIAeMOCTb MeM-
OpaH, CHIDKAeT ypOBEHb aleHO3MH-
rpudocdara. Hapyurenne 0cHOBHBIX
(epMeHTaTUBHBIX IIPOLIECCOB HA MEM-
OpaHax MPUBOAUT K rubenn 6akTepuit
(cTpenTOKOKKa, CTaMIOKOKKA, CHe-
THOVHOJ ITa/I0YKK, KMIIEYHON 1aI0Y-
KI1, IpoTest) u rpu6os (Malassezia spp.,
Candida spp.) [28, 29].

B uccnegoBaHuM, NpOBeREeHHOM
M. Park u coaBT., IMPUTHOH LIMHKA
yBenmuunBan (GaronuTapHy akK-
TUBHOCTb MaKpO(aros, 3HAYNTENb-
HO IIOBBIIIA/I YPOBEHDb K/IETOYHOTO
[VHKA U He3HAUYUTE/IbHO — K/IETOY-

[lepMaToBeHeponors u iepMaTokoCMeTonorus

Hot Megu. OH TakXe MHIMOMPOBA
GYHKIMIO MUTOXOHJPUIT ¥ CHHTE3
knactepoB Fe-S B M. restricta, cuu-
YKaJI 9KCIpeccuio numassi [30].
AKTUBMPOBaHHBII IMPUTHOH IIMHKA
MOXXET TIPUMEHATHCS [T KOPPEKINI
MUKPOOMOMa KOXU TIPYU PA3TINMIHBIX
BOCIIAJINTENbHBIX IepMaTO3ax, B IIa-
TOTeHe3e KOTOPBIX 3HAYMMYI0 POJIb
UrpaeT HapylleHne MIKPOOMOLeHO3a
(mcopmas, aronuyuecKuil JepMaTuT,
cebopertnbiil fepmarut). Kak 6b010
OTMeYeHO paHee, IiperapaT akKTUBUPO-
BAHHOTO LIMHKA MMPUTIOHA 0O/IagaeT
[IPOTMBOBOCIIA/INTEIBHOI, IPOTUBOL-
PUOKOBOII 1 IIPOTUBOMMKPOGHOIT aK-
TUBHOCTBI0. OCOOEHHOCTI MEXaHMU3-
Ma ero JeJiCTBIs MO3BOJLIIOT n30erath
IOTIO/THUTENIbHON CeHCUOMIn3aun
it pOPMMPOBAHIST PE3UCTEHTHOCTI
MMKPOOPTaHI3MOB.

CKMH-KaIl BBIITYCKaeTCs B CIefyIo-
IIMX JIEKApCTBEHHBIX GopMax: KpeM,
[IAMITyHb, a39P030JIb, @ TAK)XXe B Ka-
4eCcTBe KOCMETHYECKOTO CPeACTBa —
resid i gyuia. Beibop ¢popMel 3aBu-
CUT OT OCTPOTHI IIpoLiecca.

[ToMMMO aKTMBUPOBAHHOTO M-
PUTHMOHA IIMHKA B COCTaB Kpema
CKUH-Kall BXOMNAT TOTUTINIIEPUTT
AMCTEapaT — SMY/IbCUOHHBIN KOM-
[IOHEHT, YBIAKHIIOLIee U CMsArda-
I0lllee CPeICTBO, M30MPONNUIT Hasb-
MUTAT — BellecTBO, objamapliee
CMSTYAOIMM BO3JelICTBUEM, CY-
KpO3bl KOKOAT — TMAPOQUIbHBII
9MOJIEHT, [JIMIePONl — KOMIIOHEHT,
OKa3bIBAIOIIMIT CMsTYAoLIee U [ep-
MaTOIPOTEKTOPHOE BO3JEIICTBIUE,
061aal0I NI TUTPOCKONMIHBIMU
Y CMa3bIBAIOLIVIMY CBOJICTBAaMY, aK-
TUBUPYIOLINIT 0OMEHHBIE TIPOL[eCChI
B KOXe, ¥ METM/ILEKCTPO3bl 11 Ma-
Kporona-20 aup — yBIRKHUTEND,
KOH/IVILIIOHED AJIsI KOYKI, SMOJIEHT.
[Tpenapar o6nazaeT MPUATHBIM 3a-
[1aXOM, He MayKaeT OfEeXAY, erKO
HAHOCUTCS, IYTO 00eCIednBaeT BHI-
COKYI0 KOMITA€HTHOCTD NALMEHTOB
JIe4EeHIO.

K npenmyiiectBam Kpema 1 asposo-
7151 CKMH-KaIl TaK)Xe C/leflyeT OTHECTH
BO3MOXXHOCTb IIPYMEHEHUs y JeTell
C TOfja 1 Ha BCeX y4acTKax Tenma 6e3
orpaHmueHmit mo momgau [31].

OnbiT NnpUMeHeHuA

Knunuuecxuii cnyuati 1. Ion Habmio-
nmeHureM Haxomuics nanueHt K. me-
CATHN JIET.

KNMHKUeCKasa npakT

[Tpn mepBUIHOM O6paIeHNN B HO-
si6pe 2018 r. 5kamo6bI Ha IOCTOSH-
HBIN 3], IJIOTHbIE TOICTbIE KOPKIU
Ha BOJIOCUCTOI YaCTH TOTOBBL.

VI3 anamHe3a M3BECTHO, YTO OO/IEH
C IByX JIeT. B TeyeHme BoCcbMU JIeT
KOPKM CMa3bIBaIy MAac/IOM M yAasA-
. CeMelHbBII aHaMHe3 OTATOIIEH
II0 MaTE€PUHCKO NUHUMN. Y MaTepu
9K3eMa U IIOJUIMHO3.

IIpn ocmoTpe: pacnpocTpaHeH-
HBIJl NATO/NOIMYecKUIl Ipolecc.
Koxxa TymoBuia 1 KOHEYHOCTeIt
cyxas, B JIOKTEBBIX Crubax MenKue
He3HA4YMTe/IbHbIE IaIy/Ie3HbI€ BbI-
cermanug mo 0,1-0,2 cm. B Temen-
HO-BUCOYHOJ 00/1acT TOJNCTHIE
cepoBaTO-KOpPMYHEBbIEe IIOTHO
IpuIerawiue KOpKU U o4aru 06-
JIBICEHMA.

Puc. 3. Ilayuenm K. uepe3 wecmo
MmecAues neHeHus
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Puc. 4. Ilayuenm B. 00 neuenus

Puc. 5. Ilayuenm b. uepe3 mecsy, neveHust

Puc. 6. Ilayuenm b. uepes socemv
mecAaues neHeHus

Nvreparypa

Jyarno3: aTonm4yeckuit fepMaTurt,
HNEeTCKIUI BO3PACTHOI IIE€PUOJ, CK-
BaMO3HO-NIIPypUTMHO3Hasg dopma,
CpenHsIsl CTeleHb TsKeCTH, achecTo-
BMIHBII nuiait (puc. 1).
HasnaueHa Tepanmusa: 5MOJIEHTBI
eXe[JHeBHO, CUCTeMHBII (IyKoHa-
301 100 Mr exxeHemenbHO N2 6, Ha-
py>Ho mamnyHb CKMH-Kal 1Ba-Tpu
pasa B Hefeno u KpeM CKUH-KaIl
IOBXXIBI B IEHb B TeUeHNE MeCsIIa.
Ha xoHTpo/nbHOM Bu3NUTE B J1eKab-
pe 2018 r. oTMEYEHO BBIPAXKEHHOE
yaydlleHne, KOPKY CTaly MeHble
10 pasMepy U MArdYe, 3HAYNTETbHO
YMeHbIIWICA 3yR (puc. 2).

[TanyeHT MPORO/DKAM TTOMYYaTh MOJ-
Hep>KMBAOLIYI0 Tepamuio KpeMoM
CkuH-Karl. PexxyiM TpuMeHeHUA: OI1H
pas B cemb jHelr. lammynp CkyH-Kam
JCIO/Ib30BAJI Pa3 B IBE HEJeTII.

Ha pucynke 3 manuent K. cnycra
IIECTh MECSIIeB OT Havasla JIeyeHNsl.
Knunuueckuii cnyuaii 2. Ilop Ha-
6/TI0leHEM HAXOMM/ICA MalMeHT b.
18 ner.

Ha moMmeHT mepBoro obpamuieHus
B aBrycre 2018 r. >Kasi0BaICs Ha BbI-
ChIIIAHUSA HA BOJIOCUCTOI YaCTU T'O-
JIOBBI, yMEPEHHDIN 3], IIe/TyLIeHNE
¥ U3MeHeHMe HOTTEBBbIX IJIACTHH.
bonen okono ropma. BeichimaHus
Ha TpaHUIle POCTa BONOC MOSABU-
NUCh mocne crpecca. Ilpumenan
pasHble mIaMIyHu, HO 6e3 addex-
ta. [IpumepHO mIecTp MecsleB
Ha3aJl OTMeTUJI U3MEHEeHVEe HOI'Te-
BBbIX ITacTvH. CeMelHbINl aHaMHe3
He OTATOILEH.

ITpn ocMoTpe: maTomorn4ecKuii mpo-
1ecC JIOKa/IM3yeTCs Ha ToIoBe B 0671a-
CTH POCTa BOJIOC, TPEMMYILIECTBEHHO
II0 Kpalo, yMepeHHOe LIeMyIleHue, Tpa-
HMIIBI O/IAIIIEK YeTKIIe, HEIIPABI/IbHbIE,
SIPKO-PO30BOro 11BeTa. B o6macty 1ok-
TEBBIX CYCTaBOB IVIOCKMeE OIAIIKY [0
1,0-1,5 cM ¢ yMepeHHBIM LIETyIIEHN-
eM. IIcopmarndyeckas Tpuaja 1oso-
>kmTenbHa. Horru Ha 60/IbIIOM 1 yKa-
3aT€/IPHOM IIa/Ibljax 00enx KucTeil
C TOYEYHBIMY YIITYONTeHVAMIL.
JInarHO3: ByNbTapHBIN IcOpuas,
IIPOrpeccUpyIoIas CTafusA, ICoOpyuas
BOJIOCHCTOJT YaCTH T'OJIOBBL, IICOPMa3
Horreit (puc. 4).

HasHayeHo nmedyeHume: KoMOMHa-
nus 6eraMeTasoHa AMUIIPOMMOHATA
U Ka/IbIUIIOTPMO/IA B BUJE TeJIA [iBa
pasa B JIeHb B Te4eHNe MeCAIa, IaM-
nyHb CKUH-KAIl IBa-TpU pas3a B He-
JIeTio.

Ha ¢done Tepammu [OCTUTHYT XOPO-
it KimHngecknit a¢dexr (puc. 5).
ITockONMbKY MalMeHT VMCIBITBIBAJ
CTpecc o MOBOJY CBOero 3abojeBa-
HUsA, IPU 3TOM MIMeJl BBIPAXKEHHYIO
creponodobuio, B KauecTBe MOf-
Iep>KMBAOIIEell Tepanuy peKOMeH-
moBaH CxmH-kam kpem 0,2%-HBIit
iBa pasa B [leHb B TeYeHUe MeCAla,
3aTeM OfIMH pa3 B IeHb [iBa-TpU pasa
B HEJIeIIIO.

Ha KOHTpO/NbHOM BM3UTE Yepes BO-
ceMb MecsAlleB OOHapy)keHa eiBa 3a-
MeTHas rumepuurMmenTanys (puc. 6).
[TanmeHT HpuUBEp)KeH JIeYEHUIO
U TIATeJIbHO BBIIONHAET BCE PEKO-
MeHganum. @
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Skin Microbiota from the Point of View of Fundamental Medicine
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The article discusses the current understanding of the skin microbiome and its significance in the pathogenesis
of various dermatoses. In particular, emphasis is made on the participation of Staphylococcus aureus

in the initiation and maintenance of inflammation in atopic dermatitis, the role of lipophilic fungi of the genus
Malassezia in the pathogenesis of seborrheic dermatitis and folliculitis. Discussed the possibility of skin
microbiocenosis correction. Provided data of our own clinical observations.

Key words: skin microbiome, Staphylococcus aureus, Malassezia, activated zinc pyrithione

CLOSE 30dekTuBHad dapmakoTepanua. 17/2020



	Botón1: 


