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Annomauyus. Ilo nocyiegHUM JIJaHHBIM, 710 80% JII0/1ell B MUpe ABJIAIOTCA HOCUTEIMH KJIeIlel poaa
Demodex. CBeTOBasi MUKPOCKOIIMA HCIOJIB3YETCA I OOHAPYKEHUA KJIElel IIPY IPOBEZeHUH CTaHapTU3HPO-
BAHHOH ITOBEPXHOCTHOH OMOIICHH KOXKH, COCKODA KOXKH W Jp. VI3ydeHHe T'MCTOJIOTHYECKHUX IIPENaparoB KOXKH,
ropakeHHOH Demodex, moMoraeT mpoaHaIM3upoBaTh Mopdosiornyeckre N3MEeHEHUA CTPYKTYP KOXKH, YTOUHUTD
CTpOEHHE ¥ JIOKau3anuio ocobeil. Ilesrpio nccaesoBaHu:A Obl1 aHATH3 MOP()ODYHKIIMOHATBHBIX H3MeHEeHUH
KOXXH YeJIOBEKa B NPUCYTCTBHH Kilemeld Demodex. MarepuaJj u MerToabl. lcnonp3oBasu Marepuan OT
16 My>XKYHMH-ZI00POBOJIBIIEB B BO3pacTe 26—74 JieT. Bce yIacTHUKY UMesIHN IPU3HAKY JIEPMATUTa. AHATN3UPOBAIIN
IIaTOJIOTUYECKNE U3MEHEHHNA YJaCTKOB KOXHU IIPHU HAJIUYUU KJIEHIEﬁ Demodex B CpaBHEHUHU C HOpMaJIbHOfI KO-
skefi. OBcIezryeMbIM IIPOBO/IMITN ITAHY-OHOIICHIO, a 3aTe€M OKPAIIMBAJIN IIPeaparhl reMaTOKCUINHOM U 503WHOM
110 CTAH/AAPTHOH MeTonuKe. 107 MUKPOCKOIIOM OCYIIIECTBJLUTH MOPGOMETPHIO CJI0EB KOXKH, OIIPENEIIAIN K03(-
q)I/I]_[I/IeHT CKJIEpO3UPOBAHUA CAJIbHBIX JK€JI€3 U CTEIIE€Hb JIECTPYKTHUBHBIX W3MEHEHHMI KOJIJIar€HOBBIX BOJIOKOH
JlepMbl 1 Hatuuue uHwisTpanuu. Pegyabrarsl. [ucTosiornyeckie U3MeHeHUs KOXKU, IIOPaXKeHHOU KJIelllaMH
pona Demodex, xapakTepHn30BaINCh IHIEPTPOdHEH CI0eB SIUAEPMUCA, a TaKKe ero AecTpyknuei. Hammane
«KaIcyJa» C Kiemamun Demodex u OPOAYKTAMHU UX XKU3HEAEATCJIBHOCTU IIPOABJIAJIOCH B BU/IE€ TUIIEPIIA3UU 1IN~
TeJIVs U CAJIBHBIX JKeJle3. BocmanTeIbHbIN MpoIiece, BhI3bIBaeMbli KilemamMu Demodex, MpUBOAMI K 06pa3oBa-
HUIO BOCHQJINTEJBHOM MOHOHYKJIEADHOM MH(IWIBTpAIMKM W HAPYUIEHWIO CTPYKTYPHI KOJUIAT€HOBHIX BOJIOKOH,
HU3MEHEHHUIO MTPOCBETA KAWUIIPOB, YAaCTUIYHOMY Pa3phIXJIEHHIO UX 6a3aibHONU MeMOpaHbl. CO CTOPOHBI CATBHBIX
JKeJle3 B IIperapaTax BCTPeYaIH IIPOLECCH CKJIEPO3UPOBAHNA, U3MeHeHNs ()OPMBI, THIIEPTPOMUN CTEHOK, aTpo-
(um cebonUTOB U HAPYIIEHMA IEJIOCTHOCTH 6a3aybHON MeMOpaHbl. 3akaodenue. Kinemy pona Demodex oka-
3BIBAIOT BEIPAYKEHHOE BO3/IEHCTBIE HA CTPYKTYPY I'HCTOTeMaTHIeCKOro 6apbepa KOXKHU YesIoBeKa. DTO IIPOSABIIAET-
CA B HAPYIIE€HUU IIE€JIOCTHOCTU 6a3aIbHbBIX MeM6paH €ro KOMIIOHEHTOB, a TaKKe€ B IIaTOJIOTUU COCYyIOB MHUKPO-
IUPKYJIATOPHOro pycia. B 6uonTarax obHapyKeHBI JIeHKOIUTapHbIe MHOUIBTPATH ¥ HUCTOHUEHNE KOJUIareHo-
BBIX BOJIOKOH JIEpMBI B MeCTaX JIOKaIN3anuu Kiemiei Demodex.
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Abstract. According to the latest data, up to 80% of people in the world are carriers of Demodex mites.
Light microscopy is used to detect mites during standardized superficial skin biopsy, skin scraping, etc. The study
of histological preparations of the skin affected by Demodex helps analyse morphological changes in the skin
structures, specify the structure and localization of insect units. The aim of the study was to analyse the mor-
phofunctional changes in human skin affected by Demodex mites. Material and methods. The authors
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studied material from 16 male volunteers aged 26—74 years. All participants had signs of dermatitis. Pathological
changes in the skin areas affected by Demodex mites and in the normal skin were analysed and compared. The
study participants were punch-biopsied and then the preparations were stained with hematoxylin and eosin
according to the standard technique. Skin layers were morphometrically detected, the coefficient of sclerosis of
the sebaceous glands, the degree of destructive changes in the collagen fibers of the dermis and presence of
leukocyte infiltration were also determined. Results. The histological picture of the skin affected by Demodex
mites demonstrated hypertrophy and destruction of the epidermis layers. The presence of “capsules” with De-
modex mites and their metabolic products was manifested as hyperplasia of the epithelium and sebaceous
glands. The inflammatory process caused by Demodex mites led to the formation of inflammatory mononuclear
infiltration and disruption of the structure of collagen fibers, changes in the lumen of the capillaries, partial
loosening of their basement membrane. In the sebaceous glands, processes of sclerosis, shape changes, hyper-
trophy of the walls, atrophy of sebocytes and disruption of the basement membrane were registered. Conclu-
sion. Demodex mites have a pronounced effect on the morphological structure of the histo-hematic barrier of
the skin. This is manifested in the impaired integrity of its basement membranes, and in the pathology of the
microcirculatory blood vessels. Histological preparations revealed multiple leukocyte infiltrates and thinned

collagen fibers of the dermis at the sites of Demodex mites localisation.
Keywords: morphological and functional features of the skin; histo-hematic barrier of the skin;

Demodex mites

Conflict of interests: the authors declare no conflict of interests.

For citation: Pustovaya K.N., P'vavchenko G.A., Alexeeva N.T., Kuznetsov S.L. Morphological and functional
changes in human skin resulted from the impact of Demodex mites. Journal of Anatomy and Histopathology. 2023. V. 12, Ne2.

P. 64—71. https://doi.org/10.18499/2225-7357-2023-12-2-64-71

BBenenue

ITo mmociemHUM JAaHHBIM, 70 80% sozeli B
MHpe SBJISAIOTCS HOCUTESIMH KJeIled poja
Demodex. Cumuraercs, 4TO 3TH YJIEHHUCTOHOTHE
SIBJISIIOTCS TIPECTABUTESIMI HOPMAaJILHOTO MUK-
pobroMa KOKU JIMIA, B YAaCTHOCTH, B 00JIaCTH
a0a, mek u Hoca [6]. OmHako, HMCCIeI0BaTEN
E. Zeytun u coasr. [15], C.A. Elston u coasT. [9] u
JIp. YKa3bIBAIOT Ha CBS3b HEKOTOPHIX (popM Jep-
MaTUTOB ¢ Demodex, 4TO [enaeT akTyaabHOI
TeMy BJIMSIHUA KJIEIeld Ha OTAEeIbHbIE CTPYKTYPBI
KO’KM 4esioBeka. Vcrosib30BaHWEe METOLOB CBe-
TOBOH MUKPOCKOIIMH aKTyaJbHO JJI OOHapyxKe-
HUsA KJIEIed MPU MPOBEIEHUHN CTAaHIApPTU3UPO-
BAaHHOU IIOBEPXHOCTHOH OWOIICMH KOXKH, IIO-
BEPXHOCTHOTO KOKHOTO COCKO0a, CKOTU-IIPOOHI,
nany-ouoncuu [13]. AHaJIU3 THUCTOJIOTHYECKHX
MperaparoB KOKHU, mopakeHHo Demodex, maer
BO3MOKHOCTb U3YUHUTh MOPGOJIOTHIECKIE U3Me-
HEHUs BOJIOCSHBIX (DOJITUKYJIOB, CAJIBHBIX JKEJIe3
U COETMHUTEHHON TKAaHH, YTOYHUTH CTPOEHMUE,
JIOKaIM3aIMI0 ¥ KOJTUYECTBO OCO0EH.

Lenpio wHccaeOBaHUSA CTAJIO U3YyYEHUE
MOpdODYHKIIMOHAILHBIX U3MEHEHUH KOXKHU ue-
JIOBEKa B MPUCYTCTBUU Kiieleii poxa Demodex.

MaTepnaJI U MEeTOAbI HCCJIeJOBAHUA

J1151 U3TOTOBJIEHUS THCTOJIOTHYECKUX TIpe-
IapaToB UCIIOJIB30BAJIM MAaTEPHUAI, TOJTyUeHHBIH
oT 16 MyXYMH-ZOOpOBOJIBIIEB B BO3pacre
26—74 JseT, CpeJHUN BO3pACT 0OCIEAyeMBIX —
51 roji. Bce yyacTHUKYM MMeH MPU3HAKY JiepMa-
TUTa (ApPUTEMY, MAIYJIO-IYCTyJIe3HbIE BBICHINA-
HusA, 1menymieHne). CyObeKTUBHBIE JKaJI00BI
BKJIIOYa/IN 3yA. MccienoBany CTPYKTypHBIE W3-
MeHEHUs YYACTKOB KOXKHM B YCJIOBUSIX BOCIAJIH-
TeJIbHBIX 3a00JIEBAHUI B CPAaBHEHUH C YUACTKAMU
HOPMAJIPHOU KOKU Y OJTHOTO U TOTO JKe TaIllleH-
Ta.

B3aTne Guomncuu oCyIIeCTBIIAIN € K00po-
BOJIBHOTO WH(OPMHPOBAHHOTO COIJIACHA MaI-
eHToB. OO0CJEyeMbIM TIPOBOAWIN aHECTE3UIO
BBIOPAHHOTO y4YacTKa IMOPaKEHHOM KOXKH pac-
TBOPOM 1% yJsbTpakauHa. Jlajiee HUCIIOIB30BAIU
MeToJ| MaH4Y-OUoICHH, JJIA YEeTrO IUPKYJIAPHBIN
HOXX IIOTPY’KaJIM B KOXKY HOCOTYGHOU CKJIQZIKU U
si6a Ha 8 MM, 3aTeM MOJIyYEHHBIH YyIacTOK OTCe-
Kanu ckaspnesneM. Kaxxapiii pparMeHT momerra-
JI1 B IUIACTUKOBYIO THCTOJIOTHYECKYIO KacceTy U
¢uxcupoBanu B 10% HelTpasrbHOM (HOpPMAIMHE.
Oxpacky MaTepuasa NPOBOAWIN TeMaTOKCUJIN-
HOM U H03MHOM IIO CTaHAApPTHOU MeToauKe. Bee-
ro ObUIO MOJydYeHO 32 mpemapara oT 16 obcie-
JyeMbIx. OcCylllecTB/IAIU NOAcCYeT U MopdoMer-
PHIO CJIOEB KOXKH, OIpPeJessyIi HaJUudue JIeHKo-
nuTapHOH MHOPUWIBTPALUH, 4 TaKXKe BaKyOJIU3U-
POBAaHHBIX KEPATUHOIUTOB U WX OCTaTKOB B
6 IOJIAX 3pEHUs B 2 THCTOJIOTHYECKHX IIperapa-
Tax OT KJKJOrO IanMeHTa II0Ji MHKDPOCKOIIOM
Axioskop 2 ¢ kamepoit ToupCam TP108500A u
IIPOrpaMMHBIM obecrieueHEM ToupView
(ToupTek, Kuraii). s onpenenenusa koaddu-
[IMEeHTa CKJIEPO3WPOBAHUA CAJBHBIX JKEJIe3 BBI-
YUCJIANN OTHOIIEHHE IUIOMAAN YIacTKOB (Qub-
po3a K 00IIell IJIOMa/IN CAIbHON Jkese3bl. Kpu-
TEPUEM CTENEHU JIECTPYKTUBHBIX W3MEHEHUN
KOJIJIAT€HOBBIX BOJIOKOH JIEPMBI ABJIAJIOCH OIIpe-
JleJIeHUE WX TOJIIIUHBI B CPABHEHUH C TAKOBBIMU
Ha HOPMAaJIBHBIX YYaCTKaX KOXKHU.

J114 onpeziesieHUs1 METOZOB aHAJIN3A MeXK-
TPYNIIOBBIX PAa3JIMYNi BBIUUCIAIN KPUTEPHUH
KonmoropoBa—CmupHoBa. Ha ocHOBaHMU Hero
JleJIaJid BBIBOZ, O HOPMAJIBHOCTH paclpeiesieHus
CIydalHBIX BeJIWYMH. B ciydyae HOpMasibHOTO
pacmpesiesieHUs BBIUYUCIIAIN cpeiHee 3HaUYeHNE U
omm6bky (M+SE) u mpoBosinyi cpaBHeHUe Iap-
HBIX BeJIM4YUH 10 t-kputepuio CreofieHTa. B ciy-
4yae paclpezieieHus], OTJINYHOTO OT HOPMaJIbHO-
T0, OIpEeNeANId MeANaHy W MeKKBAaPTHJIBHBIN
pasmax — Me (25L; 75U), mocie dero
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Puc. 1. IIpenapam kodxcu uenogexa 8 8ozpacme 61 200a, ¢ Haauvuem xaewetl poda Demodex 6 canvHoll scenese.
A — 6enoil cmpenkoll ommeueH UHKANCYAUPOBAHHDII Kaew, CuHell — noepexcoeHue 6a3anbHOU MemMOpaMbl,
KPACHOU — npudHaxu decmpyxyuu ceboyumos, 3eneHoll — udbpo3Hble USMEHEHUS 8 CANbHOU Jcenele. Yeeauue-
Hue K/A1emoyHocmu coeQuHUMeAbHOIl MKAHU 8 OCHOBHOM npedcmasneHo aum@oyumamu u pubpobaacmamu.
BocnaaumenvHotil unguavmpam (dceamas cmpeaxa) npedcmasner makpogazamit, AUMPBoOyUMamiL, naa3ma-
MUYeCKUMU KAeMKAMU, MHO20HUCAeHHbIMU Pubpobaacmamu. Hmeromes npusHaxu omeka okpyxcaroujux ¢on-
Aukyn mrawell. b — canvbHas jicene3a 8 yuacmye HeusmMeHeHHOIl koxcu moeo e nayuenma. Cumell cmpenxoil
ommeueHa yeaocmHan 6a3anrvHas membpaHa, KpacHoil — ceboyumowt b6e3 npusHaxos decmpykyuu. Okpacka 2e-
MamoxcuauHom u 3o03urom. 06. 40; oK. 20.

Fig. 1. Skin preparation of a 61-year-old human with the sebaceous gland affected by Demodex mites. A — the
white arrow indicates an encapsulated mite, the blue arrow indicates damage to the basement membrane, the
red arrow indicates signs of sebocyte destruction, and the green arrow indicates fibrous changes in the seba-
ceous gland. The increased connective tissue cellularity is mainly represented by lymphocytes and fibroblasts.
The inflammatory infiltrate (yellow arrow) is represented by macrophages, lymphocytes, plasma cells, and
numerous fibroblasts. There are signs of edema of the tissues surrounding the follicle. b — sebaceous gland in the
area of intact skin of the same patient. The blue arrow indicates the intact basement membrane; the red arrow

indicates sebocytes without signs of destruction. Stained with hematoxylin and eosin. Ob. 40; oc. 20.
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Puc. 2. Koaguyuenm cxaepo3uposaHus CanbHwlx
acenes, Me (25L; 75U); * — docmosepHocmb pasauvuil
U3yuaemwlx nokasameell 8 CpagHeHUL KOHMPOALHOLL
2pynnoil, p<0.001.

Fig. 2. The coefficient of the sebaceous glands sclero-
sis, Me (25L; 75U); *— reliability of differences in the
studied parameters compared to the control group,
P<0.001.

OCYIIECTBJIAJIA MEXIPYIIIOBOE CPaBHEHHE II0
U-kpurepuio ManHa—YUTHU.

Pe3yabTaThl M X O00CY:KIEHHE

Ha rucrosiormueckux mpernaparax, OKpa-
[IEHHBIX TEMATOKCHJIMHOM H D5O03WHOM, BH/IHA
JIOKQTU3aIUs KJIeIed B CTPYKTYpax SMUAepMuIca
u nepMmbl. [TosyueHHBbIE M300pasKEeHUs MOKA3BI-
BAaIOT, YTO Iapa3uUThl 0OUTAIOT U cBOOOHO 1Iepe-
MEIIAIOTCA B CAJIbHO-BOJIOCSHOM KOMILIEKCE KO-
JKM YesioBeKa (puc. 1, 3, 4), HHKAIICYJIUPYICh IIPHU
rubesy, a 3HAUYUT, IPOAYKTHI UX JKU3HEIAEATEb-
HOCTH U Pacrajia MOTYT OCTaBaThCS B IVIyOOKUX
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c10AxX Koku. YacTo B pesysbrare JesATeIbHOCTH
KJIeIel OTMEeYasJoch OYaroBO€ IIOBpEXJIeHUe
0azaybHOM MeMOpaHbI CaJIBHOU Keje3bl. ba-
3aJIbHbIE KJIETKU OBLIM M3MEHEHHI, AApa IMUKHO-
TU3HUPOBAHbI, YIUIOIIEHbI. ba3anpHaa memOpaHa
B 30HE IOBPEXAEHHA OTCyTCTBOBaJIA, ObLIa Ha-
pyIlleHa IeJIOCTHOCTh 6a3ajbHOTO CJIOA KJIETOK
anyHyca cayJbHOH xese3wl (puc. 1A). CpaBHH-
TeJIbHBIM aHAIN3 THCTOJIOTUYECKUX IPErapaToB
ITPOBOJYTM C HOPMAJIBHBIM YYaCTKOM KOXKHU TOTO
ke manueHTta (puc. 1B). Ilpu BeIUMC/IEHUH KO-
s¢dduIenTa CKIEPO3UPOBAHUSA HOJIyUUITIN JOC-
TOBEPHBIE PE3YJIBTATHI ITOBBIIIEHHOTO GUOPO3U-
POBaHUA CAJIBHBIX KeJle3 Y 00C/IelyeMbIX C BBI-
ABJIEHHBIMH KilemamMu Demodex B cpaBHEHUH C
JKeJIe3aMU, PACIIOJIOKEHHBIMHI B HEIOPaKEHHBIX
ydJacTKax KoxkH (puc. 2).

IIpucyrcTBue KiIemel B MPOCBETE BOJIOCA-
HOTO (POJUIHKYJIa XapaKTEPU30BAIOCh HATNUUEM
0oJiee BBIPDAKEHHBIX I1aTOJIOTHYECKHX W3MeEHe-
HUH B snujiepMuce u gepme (puc. 3A). B uactHo-
cTH, HabogaMch TUMQOIUTAPHbIE WHOUIBT-
paTsl. BocnasmTenpHbIN HHQUIBTPAT OBLI MIPEN-
craBjieH Makpodaramu, TuM@oIuramMmu, mia3ma-
TUYECKUMHU KJIETKaMH, a TaKXKe OOJIBIINM KOJIH-
vecTBOM (pubpobiactoB. Habmromanuck mecTpyk-
TUBHBIE M3MEHEHHSA KOJUIATEHOBHIX BOJIOKOH
PBIXJIOM BOJIOKHUCTON COEIUHUTEIPHON TKaHU,
YMeHBIIIEHNEe WX TOJIIWUHBL. IIpu cpaBHEHHH C
YJacTKOM KOKU 3TOTO JKe ManueHTa 6e3 mpu3Ha-
KOB /IepMaTHTa BOCHAJIUTENIbHBIX HU3MEHEHUH He
BBIsIBJIEHO (puc. 3B).

Takske HaMU BBISIBJIEHBI MPU3HAKU THUIIE-
PEMUU U, KaK CJIEZICTBHE, HAapyllIeHUe MECTHOTO
KpoBOOOpaIeHus1 B OJIM3JIeKAINX OT MecTa WH-
Ba3WM TKaHAX Ha cpese (puc. 4A). B HemopakeH-
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Puc. 3. IIpenapam kodxcu 1enosexa 6 gozpacme 38 nem, ¢ Haauvuem kaeweil pooa Demodex 8 npoceeme 80410-
csHoz2o Ponrauxyna. A — 6enotl cmpenkoil ommedeH Kaew, CuHeil CMpeaKoll NOKA3aHO YMeHblleHUe MOAUUHbL
K0/1a2eHO8bLX 8010KOH. YeeauueHue KAemo1YHOCU coeOuHUMeAbHOU MKAHU 8 OCHOBHOM NpedcmasneHo AUM-
doyumamu u gubpodbracmamu. InumeauanvHulil 8010CAHOU HOANUKYA UHGUABMPUPOBAH AuMPboyumamu.
Bocnaaumenvhulil uHpuavmpam (dceamas cmpeaxa) npedcmasnen makpogazamu, aum@boyumamu, n1asma-
MUYeCKUMU KAemKaMu U MHO20HUCAeHHbIMU $Pubpobaracmamu. Hmeromes npusHaxku omexka OKPYMCAOWUX
Pornuxyn mramell. b — yuacmox HeuameHeHHOU KOX*CU MO20 e nayueHma 6e3 Npu3HAK08 80CNANEHUS 8 NPO-
cgeme 8010cH020 Poanukyna. Eounuumsle knemxu npedcmasaervt aumgpoyumamu. Okpacka semamoxcuaul-
HoMm u 303uHoM. 06. 40; OK. 20.

Fig. 3. Skin preparation of a 38-year-old human with Demodex mites in the lumen of the hair follicle. A — the
white arrow indicates a mite; the blue arrow indicates a decreased thickness of collagen fibers. The increased
connective tissue cellularity is mainly represented by lymphocytes and fibroblasts. The epithelial hair follicle is
infiltrated with lymphocytes. The inflammatory infiltrate (yellow arrow) is represented by macrophages, lym-
phocytes, plasma cells, and numerous fibroblasts. There are signs of edema of the tissues surrounding the folli-
cle. b — intact skin area of the same patient without signs of inflammation in the lumen of the hair follicle. Spo-
radic cells are represented by lymphocytes. Stained with hematoxylin and eosin. Ob. 40; oc. 20.
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Puc. 4. IIpenapam xoxcu ueno8exa 8 803pacme 49 aem, ¢ Haauvuem kareujeti Demodex 8 npomoke canbHoil JHce-
ne3vl. A — 6enoil cmpenkoil ommeuen Kaewj 8 npocgeme 8010CsAHO20 Pornuxyaa. Cuneil cmpeaxoil nokazaHo
YMeHblUleHUe TOAUUHDBL KOA1Aa2eHO8bIX 8010K0H. Cepoll cmpeakoil 0603HaveH 00uH U3 NOAHOKPOBHbIX Kpose-
HOCHbIX KaNUAAspos, Haba00aromes NPU3HaKU HApYWeHus MecmHo20 kpogoobpawerus. b — yuacmok Heus-
MeHeHHOU Kxodxcu moeo e nayuenma. Cepotl cmpeaxot 0603HaueH 00uUH U3 KPOBEHOCHbIX KANUAAAPO8 be3 Npu-
3HAK08 HApYWweHUs MecmHo20 kposoobpawyerus. CuHell cmpeakoil NOKA3aHvl K0A1A2eH08ble B80A0KHA HOP-
ManvHoll moawunst. Oxpacka 2emamoxkcuauHom u 303urom. 06. 40; oK. 20.

Fig. 4. Skin preparation of a 49-year-old human with Demodex mites in the duct of the sebaceous gland. A — the
white arrow indicates a mite in the lumen of the hair follicle. The blue arrow indicates a decreased thickness of
collagen fibers. The grey arrow indicates one of the full-blooded blood capillaries; there are signs of the im-
paired local blood circulation. b — intact skin area of the same patient. The grey arrow indicates one of the blood
capillaries without signs of the impaired local circulation. The blue arrow indicates collagen fibers of normal
thickness. Stained with hematoxylin and eosin. Ob. 40; oc. 20.

HOU KO2Ke HabJII0J]ayIi OTCYTCTBHE MTOJTHOKPOBUS
U KJIETOK-MapKEPOB BOCIAJIUTEILHOTO IIPOIIeCca,
a KOJUTareHOBblE€ BOJIOKHA WMEJIM HOPMAaJIbHYIO
touay (puc. 4b). IIpoBeneHne cpaBHUTETH-
HOUM MOPdOMETPHUU MMOKA3aJI0 JOCTOBEPHOE CHU-
JKeHHUe TOJIIUHBI KOJUIaTeHa B YYacTKaxX KOXKH C
MpU3HAKaMU JIEPMATUTa, BhI3BaHHOTO Demodex
(puc. 5).

Knemu poma Demodex ob6pasoBsiBasiu
«KaIICyJIbI», OKPY)KE€HHbI€ POTOBBIMH MAaCCaMHU,
MPOAYKTAMHY >KU3HEESITETbHOCTH apa3suTOB U
HUX OCTaTKaMH, BBI3BIBAs OTBETHYIO PEAKITHUIO KO-

kU (puc. 6A), B HEIOPaXKEHHBIX YYACTKAX TaKHe
u3MeHeHus oTcyrcTBoBau (puc. 66). IIpoBene-
HHe MOP(HOMETPHUUECKOTO H3MEPEHUs JIUEep-
MHCA TOKa3aj0 JOCTOBEPHOE yBeJIMYEHHE TOJI-
IUHBI 6a3aJIbHOTO, IIUIIOBATOTO, 3€PHUCTOTO U
POTOBOTO CJIOEB B CPaBHEHHH C SIHAEPMHCOM
HOPMAaJIBHOU KOXKU (pHUc. 7).

Cucroslornueckas KapTWHA KOXKHU, IOpa-
JKeHHOU wiemamu poga Demodex, meMoHCTpu-
poBaJia HapyIlleHNe apXUTEKTOHUKH CJIOEB KOXKH,
B YACTHOCTH JIECTPYKIUIO U JIECKBAMAIIUIO SIIH-
Tesud. OZHON M3 NPUYUH SBJISAETCA IOBPEXK/E-
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Puc. 6. IIpenapam kooicu uenosexa 8 8o3pacme 35 nem, ¢ Haauvuem xaewetl Demodex 8 moawe anudepmuca.
A — uHKancyauposaHHvle KAewjl, CMeHKU Kancyavbl 06pasosamsl po2osvimu maccamu (1). OmmeueHo ygeauve-
HUe MOAWUHBL WUNOBAMO20, 3ePHLCMO20 U PO208020 c10e8 dnudepmuca. b — anudepmuc yuacmka HeusmMeHeH-
HO1L KodcU Moe2o e nayuenma. Okpacka 2emMamoxcuauHom u 303uHom. 06. 20; ok. 20 — A; 06. 40; ox. 20 — b.

Fig. 6. Skin preparation of a 35-year-old man with Demodex mites in the epidermis. A — encapsulated mites,
capsule walls formed by horny masses (1). An increased thickness of the spiny, granular and horny layers of the
epidermis is detected. b — epidermis of the unaltered skin area of the same patient. Stained with hematoxylin

and eosin. Ob. 20; oc. 20 — A; ob. 40; oc. 20 — B.
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Puc. 5. CpasHumenvHas mopgomempus MOAUUHDBL
K0/1a2eH08bIX 8010KOH Odepmbvl, Me (25L; 75U);
* — docmosepHOCb pa3AuMull U3YyHaeMmbvlx nokasa-
menell 8 cpasgHeHUU C KOHMPOALHOU 2pynnoil,
Pp<0.001.

Fig. 5. Comparative morphometry of the thickness of
the dermal collagen fibers, Me (25L; 75U); * — reli-
ability of differences in the studied parameters com-
pared to the control group, p<0.001.

HHeE KOKH POTOBBIM aIlllapaToM KJIEIa, IPYTrou —
MexaHUuUecKas OJIOKMPOBKA Mapa3uTaMU CaJIbHO-
BOJIOCSTHOTO KoMILiekca. OOpa3oBaHue «KarCysi»
¢ wremamu Demodex ¥ MPOAyKTaMU HUX JKU3HE-
JIeSITEIBHOCTU THUCTOJIOTHYECKU TMPOSBJISIIIOCH B
BUJIe TUIEPIIA3UU SIUTEIUS U CATBHBIX JKeJie3.
Co BpeMeHeM, MPOUCXOAMJ IPOIECC CKIIEPO3H-
pOBaHMsA 3a cueT oOpa30BaHUsS U MPOPACTAHUS
COETMHUTETPHOTKAHHBIX TSDKEU B DIUAEPMUC U
HapyIlIeHne IEeJIOCTHOCTU U CTPYKTYphl 0Oa3ajib-
HOU MeMOpaHbl. BocmajmTespHBIN IpoIecC B
KOJKe, BBI3bIBAeMbIN Kjemamu poza Demodex,
HUX OCTaTKaMU W TPOAYKTAMHU KU3HEIEATEIbHO-
CTH, a TakKe OAKTEpUSAMHU U BUPyCaMU, OOUTAIO-
IUMHU Ha TOBEPXHOCTU OCOOeH, BBI3BIBAI 0Opa-
30BaHHE BOCHAJIUTEILHOM MOHOHYKJIEAPHOU
UHOWIBTPAINH, A TAKXKe HapyIIeHHe CTPYKTYPhI
KOJIJIaT€HOBBIX BOJIOKOH, (ubpobaacros. Ha-
Oomanuch M3MEHEHHe IMPOCBETa KaIMJUIAPOB,
paspsIxiieHne ux 6a3aapHOW MeMOpaHbI U Iepu-
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BaCKyJIApHBbIe 0TeKU. CO CTOPOHBI CAJIbHBIX JKe-
Jie3 B pa3HBbIX IpernapaTax BCTPeUaIoch UX CKJIe-
po3upoBaHue, u3MeHeHue GOPMbI, rTHIePTPodUA
CTEHOK, aTpodus ceOOIUTOB. BrIpaskeHHOCTH
BBIIIIEYKA3aHHBIX IIPOIIECCOB 3aBUCEJIA OT KOJIH-
YecTBa KJIEIEH B SIUJIEPMUCE U IEpMe, a TaKKe
JIaBHOCTHU Tporiecca. OyHKIIMOHAIbHBIE HapYIIle-
HUS BBIPOKAINCh B YBEJIMUEHUU MPOTYKIIUH
KOKHOTO CaJIa, POTOBBIX MAacCC, IOSIBJIEHUH PBIX-
JIOCTH CJIOEB SIHJIEPMUCA U JEPMbI (CHUKEHUU
Typropa KO>X{), HapyIIEHUU IPOIECCOB TPaHC-
IopTa U NUTaHUsA KOXKU (paspylieHUd 3HAOTeE-
JIASI KAaUJUISPOB).

KosimuecTBeHHBIN aHaIUu3 KJIETOK
(Tabis. 1), xoaddunMeHTa CKIEPO3UPOBAHUA
CaJIbHBIX JKeyie3 (puc. 2), TOJIUHBI KOJUIAareHo-
BBIX BOJIOKOH (pHIC. 5) U CJIOEB SIHIEpPMHCA
(puc. 7) MOATBEPANIT THUCTOJIOTHYECKYIO KAPTHHY
JIECTPYKTUBHBIX HM3MEHEHUU B OJIUAEPMHUCE U
JlepMe, HapyllleHHue THCTOTeMaTHYeCKoro Gaphe-
pa, MOsIBJIEHNE BOCIATUTEIBHBIX HHQUIBTPATOB
B KOKe, IIOPaKEeHHOH KiteramMu poga Demodex.

Takum o6pa3oM, MbI HAOIIOAIN HapyIIIe-
HHue MOPGODYHKIIMOHATBHON CTPYKTYpHI U Iie-
JIOCTHOCTH aPXUTEKTOHUKU KOXKHU, a TAKXKe CaJTh-
HO-BOJIOCSIHOTO KOMILIEKCA, KaNWJULIPOB M CO-
€IMHUTEJIPHOU TKAHW. OTH KOMIIOHEHTHI SIBJIs-
IOTCSI COCTAaBHBIMH YaCTSMHU THCTOTEMATHYECKOTO
bapbepa KOXKH.

BunepBrie kiemu poga Demodex Obuin
onucaHbl (PaHIy3CKUM JepMaTosioroM Berger.
OH OOHaApYKUJI UX, UCCHIENYs COAEPKUMOE CO-
ckoba HapyKHOTO CJIyXOBOTO Ipoxoza. B maib-
HeHWIlleM CBOel BKJIAJ, B OIpeZiejieHre BU/IOB,
CcTpoeHUs U Jiokanuzanuu Demodex BHecn yue-
vele G. Simon, JI.X. AxOynaToBa, S. Ayres, u Ap.
[1,5,8,14].

Bompocer  ocoGeHHOCTEHI  KU3HEHHOTO
[IMKJIA TTapa3uTa U €ro BJIUSHUSI HA KOXKY YeJo-
BEeKa B MpOIECCe JKU3HEEeSITeIHHOCTH OCTAIOTCS
akTyaabHbIMUA. OTHUM W3 METOZOB, IO3BOJIAIO-
IUX U3YYUTh STU BOIPOCHI, SBJISIETCS TOJyUEeHUEe
MukpodoTorpaduil cpe3oB KOXKU ¢ AaTbHENHITNM
WCIIOJIb30BAaHUEM  CBETOBOM  MUKPOCKOIIHH.
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Puc. 7. TomuyuHa caoes anudepmuca moukoi koxcu, Me (25L; 75U). Obos3nauenusn: A — 6a3anvhslil, b — wuno-
eamblil, B — 3epHucmylil, I' — po20goil caou; * — docmosepHocmb pasauvull usyuaemvlx nokasameeil 8 cpagHe-
HUU ¢ 2pynnoil KOHMpPOoAs, P<0.001.

Fig. 7. The thickness of the layers in the epidermis of the thin skin, Me (25L; 75U). Notes: A — basal; B — spiny;
B — granular; I" — horny layers; * — reliability of differences in the studied parameters compared to the control
group, p<0.001.

Tabauya 1/ Table 1
CTpyKTypHI B annuepmMuce u nepme koxku, M+SE (ex. B 11.3.)

Structures in the skin epidermis and dermis, M+SE (units in the field of view)

CrpyKTypst I'pyniner _
Hopma Hanmuue kienieit poga Demodex
JIumdouuTsl, €. 3,0+0,4 10,0+2,1%
HetiTpoduisl, ef1. 0,5+0,1 2,6+0,8%
D03uHODWIIBL, €. 3,7+1,4 16,8+4,1*
IPUTPOIUTHI BHE COCY/IOB, €. 0 7,3+1,1%
Bakyosm3upoBaHHbIE KEPATHHOIUTEL, €. 3,8+1,1 24,3+5,2*
OcTraTKy KepaTUHOLIUTOB BHE DOIOBOTI'O 5,940,4 16,142,0*
CJIOSI BIIUAEPMHUCA, €T,

ITpumeuanue: * — docmogepHocmy pasauvuil U3yuaemMvlx nokazamenetl 8 cpasHeHuU ¢ epynnoil 6e3 ebli6.aeH-
Hbix Kaewjell poda Demodex, p<0.05.

M.B. JlaBpuHEHKO ¢ cOaBT. [3] mpeacTaBuMIu B
cBOel paboTe HanboJIee pacIPOCTPAaHEHHBIE Me-
TOZABI AUATHOCTUKU U UJIEHTU(PUKAIUU Kielen
Demodex. C.A. Elston u D.M. Elston B 2014 rozy
OHY6)'II/IKOB3.JII/I CHUMKH MUKPOIIpErnapaToB C UC-
II0JIb3OBAHUEM OKPACKH IeéMaTOKCUJIMHOM U 30-
3uHOM U 6e3 Hee [9]. Ha atux mukpodoTorpa-
¢uax ocobu Demodex pacriosoxkeHsl B BOPOHKE
BOJIOCSIHOTO (DOJUTHKYJIA B BHJE IUITUKOB, a BO-
KPYT HUX UMEIOTCA IIPOAYKTHI UX KU3HEAeATeJIb-
HOCTHU 1 MHOXKECTBEHHbIE POTOBbIE ‘-IeIHyIL/,IKI/I. Ha

U300paKEeHUAX, IOJyUeHHBIX 0e3 KCII0JIb30Ba-
HUSA TUCTOJIOTHYECKUX KPACHUTeNIeH, aBTOPHI TaK-
JKe OIIEHWJIM BHEIIIHEee CXOZCTBO JIBYX BHUOB
kiemeit: D. folliculorum u D. brevis.

BakHBIM BOIIPOCOM OCTaeTCsl H3ydYeHUeE
maToMOpPGOJIOTHIECKUX U3MEHEHUH CTPYKTYP
KOJKM, CBA3aHHBIX C Kjemamu poga Demodex.
lC'ucroslornueckoe mopakeHue KOXKU B IIPUCYTCT-
BuM Kiemeid poga Demodex omumcansr B pabore
M.B. JlaBpuHEHKO C COaBT. [3]. ABTOpBI yKa3aiu
Ha HaJM4Yde OYaroBoM Jum@oriazMaTuyecKou,
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HeUTpoduapHOH U 503UMHO(PUIBHON HHOUIBT-
panuu, a TakKe paspylleHue STUTeNus ¢GOoJIIH-
KYJIOB, THIIEPIJIACTO3 U BO3MOKHOE 0Opa3oBaHUe
nuct u rpa"yiaeM. B 2014 romy C. Elston u
D. Elston ormeTniu criocoGHOCTh GaKTepHii, BXO-
Iamumx B cuMbuo3d ¢ Demodex u pasmHOKaro-
IUXCS Ha TIOBEPXHOCTH U B IKEJIYIOYHO-
KUIIIEYHOM TpakKTe KJIelleld, CTUMYJIMPOBATh
nposudepauio JUMGOIUTOB B MECTe JIOKAJIU-
3anuu 0cobell B CTPYKTYpax CabHO-BOJIOCSHOTO
KOMIUIeKca [9]. PesysnpraThl HCCIETOBAHUSA
W. Chen u G. Plewig B crathe 2014 roma mop-
TBEPKAIOT JaHHbIE, CBA3BIBAIOIINE BO3HUKHO-
BeHUe BBIDAKEHHOU (OJUIMKYJIAPHON U Iepu-
(poyTUKyYIApDHOM BOCHAIUTENBHON WHOUIBTPA-
muu ¢ npucyrcrBueM Demodex [6]. Iloszke
E. Zeytun u Y. Karakurt Tak:ke mumryT o croco6-
Hoctu Kiemedl Demodex paspymars smuTesv-
aJIbHble KJIETKH BOJIOCAHBIX (OJUTUKYJIOB [15].
HepaBuue ucciaegosadus S. Jacob ¢ coast. [12]
MIPO/IEMOHCTPUPOBaIH CBsA3b Demodex ¢ mporiec-
COM pPa3BUTHS XPOHUYECKOTO BOCITAJIEHHU .

B 2017 r. B uccinemoranuu 10.1. Porosa c
COoaBT. [4] ObLIM BBIABJIEHBI OTAEJIbHBIE 0a30-
(usbHBIE YaCTHIIBI KJIEIIa B 00JIaCTH BOJIOCSTHBIX
BOPDOHOK, CAJIBHBIX JKejle3 U IHIOCe0aleHbIX
KOMIUIEKCOB. AHAJIN3 OWOICHI TNpU HAJTUYUU
BOCIIAJIUTEILHBIX IMOPAXKEHUH KOXKH ITOKA3aT
MIPUCYTCTBUE TEPUPOKATIBHOTO TPOAYKTHUBHOTO
BOCIIQJIEHUST PA3HOM CTENEHU TSHKECTH, YacTO C
TOBpeXKAeHueM (POJUIHKYJIAa U MPOHUKHOBEHUEM
CTPYKTYp KJIema B epMy. B 0630pHO# pabore o
BJIMSHUU Kiemeldr Demodex Ha KOXKy UesloBeKa
H.IO. BenoycoBa ¢ coaBt. [2] mumiyr o rumep-
TpoduH, pa3pylIeHUN KeJIe3UCTOTO AIUTETU U
HapYIIEHUHU BbIPAOOTKY JIUMH/OB, YTO IPUBOIUT
K BBIPAKEHHOH CYXOCTH KOXKHOTO ITOKPOBA.
B pa6ore F.P. English ¢ coast. [10] oTMeuartoT,
uto ocobu Demodex, Murpupys uepes3 cajbHbIE
JKeJie3bl, Pa3phIBAIOT MeEJIKHE KPOBEHOCHBIE CO-
CyZBl, NEIUIASACH 32 HUX Korramu. Kak ciefcraue,
BO3HHUKAeT HMHTEHCHUBHOE JIOKAJIM30BaHHOE BOC-
najieHue CIbHBIX Kejie3. B 2018 r. E. Zeytun u
Y. Karakurt [15] ommcanu crmocoOHOCTD KJIelei
TIOCPEJICTBOM POTOBOTO amrmapaTa pa3pyllaTh
SIUTEINATbHbIE KJIETKU CAJIbHBIX KeJie3, MEeJIKO-
KasubepHbIe COCYZIbI M HApyIIaTh Oaphep KOXKH,
nposonupyd  BocnaieHue. Kpome  3Toro,
H.G. Demirdag c coasrt. [7] B cBoeM HcciemnoBa-
HUHU OTMEYAIOT CHIDKEHUE BHIPAOOTKH U U3MeHe-
HHeE COCTaBa KOKHOTO cajia y marueHToB. Heko-
TOpBIE HCCJIEIOBAHUSA CBUETEIBCTBYIOT O BJIUS-
HUU KJIEIa Ha KOXKY B IIeJIOM: TPYIIIIA YUEHBIX BO
miaBe ¢ H.G. Demirdag [7] u R. Foley [11] B oT-
JIeJIbHBIX paboTax BBIABHJIM CHIIKEHUE IOKa3a-
TeJled BJIQXKHOCTU KOk u pH OGoslee ueM Ha
0,05 eINHUII.

Takum obpa3oM, Halle HCCIEIOBAHNE
TIOATBEPIK/IAET U JIOMOJIHSET paHee OIyOJIMKO-
BaHHbIE JTAaHHBIE O CIIOCOOHOCTH KJIelled poja
Demodex BBI3BIBATh BOCIINTEBHYIO PEAKITHIO
B KOKe, 00pa30OBbIBATh «KAaIICyJIbl», HAIMOJHEH-
HbIe TOMOTE€HHBIM BEIIECTBOM, Pa3pyIlaTh CTPYK-
Typbl CAJIBHO-BOJIOCSHOTO KOMIUIEKCA, & TaKXKe

70

COCyAbl MaJIOTO KaJ'IH6pa, JiexKaniue BO/IM3U Mec-
Ta OOUTaHUA Imapa3uToB.

3axJIIoueHue

Krermu poyta Demodex oxa3bIBalOT 3HAYUM-
TeJIbHOE BjMAHHE Ha MOPDOPYHKIMOHAJIBHOE
COCTOSTHHME THCTOTEMAaTHYeCKOTO Gapbepa KOXKH
4JesioBeKa. ATO BBIPAKAETCA B MOBPEKIEHUU Iie-
JIOCTHOCTH  6azajibHBIX MeMOpaH  CaJbHO-
BOJIOCSHOTO KOMILIEKCA, a TaKKe B HapylIeHUU
MUKPOIIMPKYJIATOPHOTO pycJia B BUJE IOJTHOKPO-
BUS KaNWUIAPOB U YaCTUYHOU AECTPYKLIUHU HX
CTEHOK, 0O0pa3oBaHUU JIEHKOIUTAPHBIX WH-
(puIBTPAaTOB U HCTOHUEHUU KOJIIAaT€HOBBIX BO-
JIOKOH JIepMBI PSAJIOM C MeCTaMU JIOKJIN3aIllUU U
WHKarcyaanuu kienieii. Kpome toro, Habmiona-
JIA JIOCTOBEPHOE yBeJINUEHUeE TOJIIMHBI 6a3aib-
HOTO, IIIUIIOBATOTO, 3€PHUCTOTO U POTOBOTO CJIO-
eB SIIUJIEpPMUCAa B CPAaBHEHUU C y4acTKaMHU HOp-
MaJIbHOM KOxku. Kak mpaBuio, Takue n3MeHeHUs
MOTYT HaOJIOAAaThCcA B pe3yJsbTare JJINTETHHO
TEKYIIEr0 BOCIAIUTEJBHOIO IPOIECCa, BAKHYIO
poJib B KOTOPOM MOTYT HUrpaTh KJEId poja
Demodex.
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