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Abstract

THE 3D SKIN HISTO-HEMATIC BARRIER (SHHB) MODEL CREATION
FOR STUDYING LOCALIZATION OF DEMODEX MITES

Background: Demodex (D.) mites were first identified by Henle F.G.]. in 1841, then Simon C. in 1842 described
their structure. D. folliculorum, D. brevis and D. canis can inhabit humans skin. The role of mites in dermatological
diseases is widely discussed. There are few studies on the effect of parasites on the skin microbiome and the cour-
se of dermatological pathologies, such as acne, rosacea, perioral dermatitis, seborrheic dermatitis. In our opinion,
SHHB is one of the key components for the human skin protective function, and its penetration is a trigger for the
start or exacerbation of pathologies.

Material and methods: to visualize these processes and the role of SHHB in the pathogenesis of some facial
dermatitis, for example dermatitis associated with Demodex mites, a 3D model of SHHB was created. Sequential
stages of the model development: creating a drawing of a 3D model on paper, computer modeling and visualization
of an object, printing on a 3D printer, coloring on a finished model.

Results: the components of the SHHB: sebaceous-follicular complex, loose connective tissue and capillaries.
Parasites can penetrate through various structures of the complex, localized in the sebaceous glands and enter the
connective tissue or capillary bloodstream. Demodex mites can be one of the causes for exacerbation of dermatitis.

Conclusion: Using the 3D-model made it possible to learning the Demodex mites influence on the state of
SHHB.
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AKTYyaJIBHOCTD

Kunenu poga Demodex (D.) BnepBbie 66114 BhisiBieHbl Henle F.G.]. B 1841 r. [1], 3aTeM Simon C.
B 1842 1. [2] onucas UX CTpoeHuUe.

B 1963 r. Ak6ysatoBa JI.K. [3] Beigenunsia gBa Buga Demodex folliculorum longus u Demodex
folliculorum brevis. B HacTosi1iee BpeMs U3y4eHbl 0K0JIO 65 BUA0B napa3uToB. Ha yesioBeke MOryT
obutarts D. folliculorum, D. brevis u D. canis [4].

PoJib KJ1eled B IepMaToJIOrHYeCKUX 3a60/IeBaHUSIX YeI0BeKa IIMPOKO 06Ccyxaaetcs [5-8].

[lo HameMy MHeHU1O, [TBK siBA1sIeTCcs 0JHUM U3 K/I0YeBbIX KOMIIOHEHTOB 3allUTHON QYHKLIUHU
KOXKHBIX IOKPOBOB YeJIOBEKa, a ero HapyllleHre — TPUTTepoM JiJIsl HadyaJsla Ui 060CTpeHUs NaTo-
JIOTUH.

Lenb. Co3paTh 3D-Moziesib rUcTOreMaTUdeckoro 6apbepa koxu (I'TBK) auis usydeHus Jjioka-
JIM3alMHU Kielien poga Demodex.

MaTepI/laJIbI U MEeTOoAbI

Jns HarnsggHoro npejcrtaBaeHds poau [TBK B pa3BuTuu JepMaTHTa, acCCOLIMMPOBAHHOIO C
kJemamu poga Demodex co3gana 3D-mogenb ['TBK.

[locnepoBaTesibHbIE 3Talbl pa3pabOTKU MakeTa: co3JaHUe pucyHka 3D-Mogenu Ha Gymare,
KOMIIbIOTEPHOE MO/IeJIMPOBAaHME U BU3yasiM3alius 00'beKTa, NedyaTh Ha 3D-npuHTEepe, 11BETOIEpE-
Jlaya Ha TOTOBOM MOJieJIH.

Pe3ysibTaTbl M 06CYKAEeHHE

ITBK (Puc. 1) cocTOUT U3 CTPYKTYP CaJIbHO-BOJIOCIHOTO KoMIuiekca (1), kanuaasapoB (3) u
NPOCJOMKU COeIUHUTENbHON TKAaHU MEXAY HUMH (2).
Mel npeanosaraeM, 4To MapasuThl MOTYT NIPOHUKATh Yepe3 pa3IMyHble CTPYKTYpPbl KOMIJIEK-
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Ca, HO Jallle pa3pymarT CTEPXKEHDb BOJIOCA, BHYTPEHHEE U HAPYKHOE€ KOPHEBbIE 3IIMUTEJ/INAJIbHbBIE
BJ1araJjiniia.
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Puc. 1. Komnonenmut ITBK

Takxxe OHU MOTYT 06MTATh KaK B CaJIbHbIX 3KeJle3ax, TaK U 0NaJaTh B COEJUHUTENbHYIO TKaHb
WJIM B KallWJLISIPHBIA KpoBOTOK (Puc. 2).

Puc. 2. Tucmozemamuyeckuil 6apbep Koxcu
1. Mo3szogoe gewjecmso. 2. Kopkosoe seujecmeo. 3. Kymuky1bl 6HympeHHe20 KopHe8020 anumenuaabHo20
s/aaz2a1uwa u 8oa0ca. 4. BHympenHee kopHesoe anumeauaavHoe gaazaauuje. 5. HapysjcHoe kopHegoe
anumeauaavHoe saazaauue. 6. [lepmansHoe kopHegoe saazaauuje. 7. bazaavHas memopaua.
8. Pvixaas coeduHumebHass mkaMs. 9. Ipumpoyumel 8 KANUAASDE.

B aTOM c/iyyae 61M0JIOrMYeCKU aKTUBHbIE BellleCTBaA (aHTUTeHbI KJjellel posa Demodex v npo-
JYKTBI UX pacnazia) AeiCTBYIOT Yepe3 I0BEPXHOCTHbIE KJIeTOYHbIe PeLeNITOPhI, BbI3bIBasd MECTHbIE
Y CUCTeMHbIe peaklUHu. [IyTh, KOTOPbINA Napa3uThl MOTYT MPOXOJUTh OT CBOEU MepBUYHOM JIOKAIU-
3al1M 10 KPOBEHOCHBIX U JIUMpaTHYeCKUX COCY/I0B MT0Ka3aH ¢uoJieTOBOW TuHUeH Ha (Puc. 2).

165



[lenetpanusa I'TEK yaie nporcxoauT noj BAUSAHNUEM ps/ia BHELIHUX U BHYTPEHHUX GaKTOPOB.
K nmepBbIM MOXXHO OTHECTH TpaBMaTHU3aLMI0 6apbepa napasuToM, JelcTBue YP uznyyeHus, Uc-
N0JIb30BaHUE JIEKAPCTBEHHBIX U KOCMETHUYECKUX CpeAcTB. Ko BTOPbIM — Ha/JlMuMe XpPOHUYECKUX
COMaTUYeCKUX NaTOJIOTHUM.

Bo/IbIIMHCTBO UCCIeJOBAHUN HallPaBJIeHO Ha KJIMHUYEeCKUe TPOSABJIeHUs JlepMaTHTa, aCCOLU-
MpPOBaHHOTrO C Kji1ewaMu Demodex. OfHAKO CyIeCTBYIOT pab0Thbl, KOTOpPbIE OMUCHIBAIOT MOP(OJI0-
ruyecKkre U3MeHEeHHs KOXKHU pU 3ToM 3abosieBaHuU. UcciegoBanue Porosa 10.U. v coaBT. [9] BbI-
SIBUJIO 6a30QHUJIbHbIe YaCTUYKH KJIellla B y4acTKaX KOXKH C COXpaHEHHOHW CTpyKTypoi. Jlokaniusa-
IIMA OCTAaTKOB Napa3WTa COBIaJajia C UX ePBUYHBIM MeCTOM 06WTaHus. [Ipy BocrmaniuTeIbHbIX
NOpa)XeHUAX 0TMeYasioCh nepudoKaJbHOE BOCNAJEHUEe PAa3HOM aKTUBHOCTH, YacCTO C MOBpeXx/e-
HUeM QOJUIUKY/ISIPHOTO 3MUTEJINS, C ero MOJHbIM pa3pyllieHHeM U BbICBOOOX/IEHUEM 3/IEMEHTOB
KJelia B iepMy.

A. P. Norgan u coaBT. [10] u3yuyuin U3MeHEHUsI KOXKU MPHU Mapa3uTapHbIX 3abosieBaHUAX. B
cJydae JleMoJieKo3a aBTOPbl HAa6GJII0/1a/ M BOCIAJUTEbHbIM HUHOUIBTPAT, COCTOAIMN U3 JTUMO-
[IUTOB, HEUTPOPUJIOB U TMFAHTCKUX KJIeTOK MakpodaraibHoi npupoasl. E. Bonnar u coaBT. roBo-
pPAT 0 BOSHUKHOBEHUHU I'PaHyJ/IeM KOXHU B CJIe/ICTBUE BO3/1eHMCTBUS XUTUHOBOI'O 3K30CKejeTa KJe-
11eH, a TaKXKe rUIepKepaTo3a U 3SNUTeHalbHOW rUnepnaa3vum n3-3a MeXaHU4eCcKoro 6J10KMpoBa-
HUS BOJIOCSAHBIX QOJIJIMKYJIOB U IPOTOKOB Ca/JIbHBIX kKeJie3 [11].

JlaBpuHeHko M.B. 1 coaBT. HaG/1I0ja/IU paclIUPEHUE U YTOJILEeHHEe CTEHOK COCY/I0B, 04aroByI0
JUMGOLUTAPHYI0, HEUTPOPUIBbHYIO U 303MHOPUIbHY0 HHOUIBTPALMIO, TUIIEPIIJIA3UI0 CaJIbHbIX
KeJie3 ¥ pa3pylueHue snuTeansa GOJIIMKYJI0B U 00pa3oBaHUe B iepMe LIUMCT U rpaHysieM [12].

BbiBO/J,

Coszpana 3D-mozennb I'TBK, koTopas momMoxeT U3y4YMUTh JIOKAJIM3aLUI0 Kiellerd poaa De-
modex B caJIbHO-BOJIOCSIHBIX KOMILJIEKCAX Y YeJIOBEKa.
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