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OADb peueHTopa apOMaTHqCCKHX YFACBOAOPOAOB B ITATOI'CHE3C
ATOITMYCCKOI'O ,A,epMaTI/ITa

© lopoaHuyes M. B.

Hwxeropoackuit ounuan MocyapCTBEHHOM0 Hay4HOro LiEHTpa IepMATOBEHEPONOrAN 1 KocMeTonoruu, HuxHui Hosropog, Poccust

Peuentop apomaTtndecknx yrnesogoponoB (AhR) npencraenset co6oi LmMTonnasmaTmyeckmii peLenTtop

1 pakTop TPaHCKPUNLUUKN, KOTOPLIA, NyTEM CBA3bIBAHUA CO CNeLndUYecKUMn nuraHgamu, perynupyet
LLUMPOKUIA CNEKTP BUONOrMYECKUX U TOKCUKONOrMYecKux 3dhheKkToB, BKIIIOYas OETOKCUKALMIO KCeHOOMO-
TUKOB, NoAfep>XaHue TKaHeBOro roMeocTasa, perynauuio UMMYHHOro oTBeTa. B aTom 0630pe paccmarpu-
BaloTCA CTPyKTypa 1 oyHKummn AhR. MNogpo6HO paccMOTpeHbl MeXaHU3Mbl FOMeocTasa KOXW C ydacTnem
peuenTopa apoMaTUYeCKUX yrneBogopofoB, B YaCTHOCTU, BIIUSIHUE Ha OKUCIUTENbHBIE peakLmu, yyactue
B nogaep>XxaHun 6apbepHon yHKUmn anuaepmmca. OcBeLLieHa ero posnb B NatoreHe3e atonn4eckoro
JepmMatuTa, nokasaHo yyactne AhR B peanusaumm MMMYHHbIX MEXAHU3MOB 3TOro 3aboneBaHus, B pe-
rynsauumn BelpaboTKM KNIOYEBLIX 6EIKOB KOXHOro 6apbepa. [NpeacrasneHbl faHHbIe O TepaneBTU4EeCKOM
3Ha4YeHUn ero hapMakosnorMyeckon Moaynauumn, B YaCTHOCTU pe3ynbTaToB KIMHUYECKUX UccnefoBaHni
Tonnyeckoro nuranga AhR TanuHapoda. lNMpoaeMoHCTpUpoBaHa posib peLentopa apoMaTUyecKmx yrne-
BOOOPOOOB B peanuzauuun adpdekra botoTepanum atonn4eckoro gepmarmra.

KntoyeBble crnoga: peLenTop apoMaTU4ecKuX yrineBoAopoAoB; aTONMYEeCKUN epMaTuT; natoreHes; pototepanus

KOHMNVKT MHTEPECOB: aBTOp AeKNapupyeT OTCYTCTBME SIBHbIX M MOTEHLMASIbHBIX KOH(NMKTOB NHTEPECOB,
CBA3aHHbIX C Ny6nnKauuen HacTosLen ctaTbu.

NCTOYHUK hrHAHCUPOBAHWS: pykonuch NMoAroToBrieHa U ony6iMKoBaHa 3a CHET (OMHAHCUMPOBaHUS MO MECTY paboThl
aBTopa.

Ona yntuposaHus: MopogHuyes M. B. Ponb pelentopa apomaTuyeckux yrineBofopofoB B NaToreHese atonuyeckoro
JepmaTuta. BecTHuk gepmaTtonorum n BeHeponorun. 2023;99(3):11-22. doi: https://doi.org/10.25208/vdv4775

B BecTHuk gepmaTonorumn n seHeponorun. 2023;99(3):11-22

B Vestnik Dermatologii i Venerologii. 2023;99(3):11-22 Vol. 99, Iss. 3, 2023
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The role of the aromatic hydrocarbon receptor in the pathogenesis
of atopic dermatitis

© Pavel V. Gorodnichev

Nizhny Novgorod Branch of the State Research Center of Dermatovenereology and Cosmetology, Nizhny Novgorod, Russia

The aromatic hydrocarbon receptor (AhR) is a cytoplasmic receptor and transcription factor that regulates
a wide range of biological and toxicological effects by binding to specific ligands. Among the effects there

is detoxification of xenobiotics, maintenance of tissue homeostasis, regulation of the immune response.
The structure and functions of AhR are described in the review. The mechanisms of skin homeostasis

with the participation of the aromatic hydrocarbon receptor such as the effect on oxidative reactions and
participation in maintaining the barrier function of the epidermis are demonstrated in details. The role of
AhR in the pathogenesis of atopic dermatitis is discussed. The participation of AhR in the implementation of
immune mechanisms of this disease as well as in the regulation of the production of key proteins of the skin
barrier is shown. The data on the therapeutic value of its pharmacological modulation including the results
of clinical studies of the topical ligand AhR Tapinarof are presented. The role of the aromatic hydrocarbon
receptor in the realization of the effect of phototherapy of atopic dermatitis is demonstrated.

Keywords: aryl hydrocarbon receptor; atopic dermatitis; pathogenesis; phototherapy

Conflict of interest: the author declares the absence of obvious and potential conflicts of interest related to the
publication of this article.

Source of funding: the work was done and published through financing at the place of work of the author.

For citation: Gorodnichev PV. The role of the aromatic hydrocarbon receptor in the pathogenesis of atopic dermatitis.
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Il Beepenue

ATonuyeckun pepmatuT — XPOHUYECKOe Bocnanu-
TenbHoe 3abonesaHVe KOXMW, XapakTepuaylolieecs Ha-
pylleHneMm yHKUMM 3nuaepMarnsHoro 6apbepa U Co-
NPOBOXAALLEeCs WHTEHCUBHbIM 3ydoM. 3abonesaHuve
nopaxaet okono 15-20% pgetent u 3—10% B3pocnbix [1, 2].
PacrnipocTpaHeHHOCTb aTonuyeckoro gepmaruta y B3poc-
nbix B Poccunckon defepaumm oCTaeTcs Ha BbICOKOM
ypoBHe, coctasums B 2021 r. 390,4 Ha 100 TbIC. HaceneHus
[3]. XpoHu4eckoe peuuavsupyloLLee TedeHue 3abonesa-
HUA CYLLLECTBEHHO YXYALLIAET Ka4eCTBO XWU3HU U CHMXKaeT
YOOBNETBOPEHHOCTL NleYeHneMm [4].

Koxa urpaet BefyLlyto pofib B MeXaHU3Max 3aluumTbl
OT BHELUHNX Bo3aencTBuin. OCHOBHbIM (hranydeckum 6apbe-
pOM, MPEnATCTBYIOLLMM NMPOHUKHOBEHUIO TOKCUHOB U annep-
reHoB, SIBMAETCA Porosou crnon. B dmanonornyeckmx ycno-
BUSIX roMeocTa3 6apbepHOr (OYHKLMM KOXW perynumpyeTcs
aKcrpeccuren 6apbepHbIX 6eKOB, MEXKNETOUHBIX NMUNUA0B
N KOPHEOZECMOCOM B 3€PHUCTOM U pOroBoM cnosix. OcHOB-
HbIMW 6erKamMu, y4acTBYIOLLMMK B NPOLECCE TePMUHATBLHOMN
O pepeHUMPOBKN  KEPaTUHOLIMTOB, SBMSIIOTCH WHBOJHO-
kpwH (IVL), nopukpuH (LOR) n dmnarrpun (FLG) [5].

[na nognep>xaHns romeocTasa KrneTkamm KoXun aKcrpec-
cupytoTest paf 6eNKoB — XUMWYECKUX CEHCOPOB, OCHOBHYIO
porb Cpeam KOTOPbIX UrpaeT peLenTop apomMaTUyeckux yrne-
BOJOPOAOB (CHH. peuenTop apunyrnesogopofa) (AhR) [6, 7].

ApunyrnesogopogHeii peuentop (AhR) sBnsetcsa nu-
raHA3aBUCUMbIM (DAKTOPOM TPaHCKPUMNLUU, KOTOPbINA CBSI-
3bIBAETCH CO CTPYKTYPHO pa3HOO6pa3HbIMU CUHTETUYECKU-
MU U MPUPOIHBLIMW XMMUYECKUMW BeLLecTBamMK, BKoYas
OVOKCUHBI, chnasoHouApbl, OTONPOAYKTLI TpunTodaHa
N MUKPOGHbIE BuonpofdykTsl. locne cBa3biBaHUA CO CBOU-
MU nuraHgamu umMtonnasmaTtudeckun AhR nepemellaetcs
B f1PO, COEMHAETCS C fAepPHbIM TPaHCNIOKaTOPOM peLer-
Topa apunbHbix yrnesogopofos (ARNT) wn onocpegyet
MHOMO4YUCINEHHbIE BUONOrNYecKue 1 TOKCUKOSOrnyeckue
a(pdheKTbl NyTEM MHOYLMPOBAHUS TPaHCKpUNuuMuM pas-
nnyHbIX AhR-4yBcTBUTENBHBIX reHoB. JlurmposaHnve AhR
KOHTPONMPYeT  OKUCIIEHWE/aHTUOKNCTIeHe, 6apbepHyto
yHKUMIO annaepmuca, MOTONHAYLMPOBAHHLIA OTBET, Me-
naHoreHes 1 BPOXAEHHbLIA UMMYHHbIN OTBET [8].

MpupoaHble UMM CUHTETUYECKUEe nuraHgpl Ona apun-
yrneBofOpPOAHOrO peuentopa SBNSAIOTCA MOLLHbIMU pery-
naTtopamu akcnipeccun FLG, LOR wm IVL, Tem cambiM Bnnss
Ha (PyHKLMOHMpOBaHWe KoxHoro 6apsepa [9, 10]. AhR asns-
€TCsl HeCeNeKTUBHLIM PELIenTOPOM M aKTUBUPYETCA MHOXe-
CTBOM 3K30MeHHbIX U 3HOOreHHbIX nuraHgos. B dusmonoru-
YeCcKuX ycnosuax Takne nurasgbl AhR, kak oTonpoayKThbl
TpunTodaHa n MUKPoBHbIe GUOMNPOAYKTLI, MOTYT NOBbLILLATL
3KCMpeccuio reHoB KOMIIeKca anuaepmMarsHon anddepeH-
umposkm (EDC) nocpepcteom aktusauum AHR v nogaepxu-
BaTb 30POBbIN anuaepMarbHbI 6apsep [11-14].

YuutbiBas yyactme AhR B pyHKUMOHMPOBaHUN KOX-
Horo 6apbepa, Lenbio AaHHOW CTaTbu SIBUOCh U3yYeHue
ponu apwvnyrnesofopoAHOro peuerntopa B MaToreHese
aTonMu4Yeckoro Jepmarvra 1 aHanua faHHbIX nutepartypsl
O BO3MOXHOM TepaneBTUYecKoM npumeHeHun AhR nytem
MOAYNALMM NaTONMOrMYeCcKNX MpoLeccoB cneumpuy4eckomn
nuraHa-3aBMCUMON akTUBaLMEN.

CTpykTypa u thyHkumn AhR

CTpyKkTypa

AhR npuHagnexuT K CeMencTBy OCHOBHbIX 6GErKoB
TMna «cnupane-netns-cnupans» (bHLH)/PAS. Ero nep-
BMYHYIO CTPYKTYPY MOXHO pasfgenuTb Ha TpW OTAeSIbHbIX
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noomMeHa, a nMmeHHo: N-koHueBon gomeH bHLH, gomeHbi
Per-ARNT-Sim (PAS) (A 1 B) n C-koHLeBOW JOMEH TpaHc-
aktnBaumu (TAD) [15]. Ocb akTvBauum AhR Bkno4aeT ac-
coumaumio ¢ nuraHgoMm, AanbHeunLlyo aaepHy TpaHCno-
Kauuio U CBA3bIBAHME C 3MEMEHTOM KCEHOOMOTUYECKOrO
oTeeTa (XRE) reHoB-MuLLeHew [16].

XoTa TpexmepHas cTpykTypa AhR ocTaeTcs HegocTyn-
HOW, KpucTannuyeckas cTpyktypa komrnnekca AhR-ARNT-
XRE onpepeneHa [17]. C onopoit Ha aHanmM3 CIOXHOM
CTPYKTYpbl, @ TaKXe Ha U3y4yeHne roMOSOrnyHbIX 6efnkoB
cemerictea bHLH-PAS, npegnonaraetcs, 4to cTabunb-
HocTb B3ammogencTteua mexay AhR n ARNT B ocHOBHOM
KOHTponupyetca gomeHamu bHLH wn PAS [18]. HomeH
PAS-B npepnctaBnseT cobor y4acTok, CBA3bIBAKOLLUWA fn-
raHf, OCHOBHOW ero yHKUMEA saBNseTcs BoOCrpusiTue
CUrHanoB KCEHOOMOTUKOB. B otnuume ot PAS-B, nomeH
PAS-A B nepBylo o4epefb KOHTPONMPYET CneLnguyYHOCTb
n ctabunoHocTb cBaAsbiBaHnA ¢ ARNT. HomeH bHLH
cneumdmyeckn pacnosHaeT nocnegosatensHocTb XRE
(TTGCGTG) n B3aMMOJENCTBYET C HEW C MOMOLLIbIO ABYX
a-cnupanen Ha N-koHue [15—-18].

CBoe HasBaHve peLenTop apoMaTU4ecKux YrneBo-
JOpodoB nony4vmn BBuAY y4acTus B MeTabonumame Kce-
HOOGUOTUKOB, B 4aCTHOCTU, (POPMUPOBAHUSA COEONHEHUN
C apomMaTudeckumu yrinesogopogamu [19]. NMepBoHavanbHO
OH 0603Havasncs UMeHHO Kak peLenTop AMOKCUHA, U paH-
Hue uccnegosaHus AhR 6b111 B OCHOBHOM cocpefoTO4eHb!
Ha TOKCUKOSOrMYeCKMX acrnekTax, 06yCrnoBeHHbIX ero ak-
TMBaUMENn OMOKCMHAMU (TOKCUHaMM OKpyXXatoLLen cpenbl)
[20-22].

Mpn otcytctBUM nuraHgos AhR HaxoguTcs B UUTO-
nnasme, rge ob6pasyer 6erfiKOBbIA KOMMMEKC C 6eflkom
Tennosoro woka 90 (HSP90), X-accounnpoBaHHbIM 6en-
KOM 2-ro Tuna Bupyca renatuta B (XAP-2), p23 u npo-
TenHkMHa3don c-Src [8]. OCHOBHOW CUrHanbHbIA MNyTb,
no KOTOPOMY peuenTtop apoMaTuyeckux yrnesofopOaoB
AhR BnnsieT Ha 3KCMpeccuio reHoB, BKMYaeT TpaHCo-
Kaumo AhR 13 uutonnasmel B 94p0 npu CBA3bIBAHUN NU-
raHfa c nocnegymLlen retepoammepusanment ¢ aagepHsbiM
TpaHCNoKaTopoM pelenTopa apomMaTUyecKux yrnesofo-
ponoB (ARNT), koTopbii Heo6xooum [ONsi CBA3bIBAHMA
OHK ¢ puokcuH-pearvpyowmmm anemeHtamm (DRES)
[23]. Danee AhR akTuBupyeT TpaHCKPUMNUUIO FrEeHOB-MU-
LLeHen, B YaCTHOCTU, (PEPMEHTOB CEMeENCTBA LMToXpoma
P450 (CYP1A1, CYP1A2 n CYP1B1), koTopble npuHuma-
I0T aKTUBHOE y4yacTue B NepBon hase metabonnama Kce-
HOOGMOTUKOB [21, 24].

B 1976 r. nccneposaHue, nposegeHHoe A. Poland
M COaBT., MPOAEMOHCTPMPOBANO, YTO OOHO W3 CaMbIX
TOKCUMYHbIX BELLECTB aHTPOMOreHHOro MNPOUCXOXAe-
Hua — 2,3,7,8-TeTpaxnopaméeH3o-n-gnokcmH (TCDD) —
CBAI3bIBAETCA C KNeToyHon Mmonekyno AhR ¢ BbICOKUM
CPOACTBOM B KJeTKax MneyvyeHu MbIlK, 4TO ObINO Krtoye-
BbIM LLAromM, BedyLwuM K onpegeneHunio neyeHo4yHon ab-
copbuuun coeguHeHus [25]. MNocnegyoLne ncecnegoBaHns
nokasanu, 4to AhR 9BONIOLMOHHO CcTabuneH Kak B CBOUX
OOMEHHbIX CTPYKTYpax, Tak U B PYHKUUSAX, BblpaXKEHHbIX
B pPas/fiMyHbIX TKaHAX, U UrpaeT pasfinyHbie ponn B rOMeo-
cTase [26]. YpoBHU akcnpeccun AhR 0CO6EHHO BbICOKM
B Ne4YeHu U B 6apbepHbIX opraHax, BKo4vas nerkue, Ku-
LLIEeYHUK 1 KoXYy [19].

AhR mMoxeT cBA3blBaTbCA U aKTUBMPOBATLCS JUraH-
JamMu ¢ npuénuanTesibHbIM pasMepoM Tpex GEeH30MbHbIX
konewy [27]. TakMe nuraHgbl MOXHO noapasfennutb Ha Tpu
rpynnel. Bo-nepBbiX, 3K30reHHbIE/CUHTETUYECKME, Takue
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KaK BbICOKOAKTMBHbBIN 3arpsi3HUTENb OKpYyXaloLlen cpefpl
TCDD v gpyrve nonMumKnmMyeckue apoMarmyeckue yrneso-
popopbl (Hanpumep, 6udernnsl, 7,12-gumeTunbeH3aHTpa-
LieH, MeTUNXoNaHTpeH nnn 6eH3anvper). Bropon rpynnow
SIBNAIOTCSH 9K30reHHbIe/NPUPOAHbIE COEAUHEHWsl, KOTopble
cofiep>XaTcs B NMULLIEBbLIX PACTEHUAX U METabon3nNpyIoT-
€Sl U3 HUX, TaKMe Kak rMioKo3nHonaTbl 1 onasoHougbl. OTu
BeLlecTBa MOryT nornagartb B KOXY MO0 Yepes nuLLEeBYHo
uenb, MO0 MyTeM MPAMOro KOHTakTa (Hampumep, ecnu
OHW MNPUCYTCTBYIOT B KOCMETUKE WU COSMHUE3aLUTHBIX
kpemax). Kpome TOro, Mmvkpocdpriopa KOXu Takxe MOXeT
npogyuuposartb nuradgbl. K TpeTbein rpynne oTHOCAT 06-
pasyloLmecs B opraHnamMe aHgoreHHble nuraHgsl AhR: ku-
HYpeHWHbl unn 6-dopmmnuHgono[3,2-6]kapbason (FICZ),
avmMep TpunTodaHa [27, 28]. Pap nccneposatenein oTHO-
caT FICZ K 3K30reHHON rpynne, NoCKosbKy OH o6pasyeTcs
nog so3gencTemem YOB-nany4eHns nnu ConHeYHoro cee-
Ta, a He MeTabonuyeckum nytem. MNMockonbKy Bo3gencTene
pasnuyHbIX NUraHgoB NPUBOOUT K pasHbIM pesynstaTtam,
TO MOXHO MpPefnosnioXuTb, YTO NpYpoaa nuraHfa onpefe-
nset otBeT AhR [29].

AhR Takxe urpaeT BaXHylo posib B pa3BUTUM HEKOTO-
pbIX OpraHoB U TKaHen. Tak, nccnefoBaHnsa Ha MbiLlax Mno-
kasanu, 4to gecdouunt AhR BbI3bIBaET runepTpodunio cepa-
ua v runepnnasuio anugepmuca, nopgvepkmusas, 4to AhR
BaXKeH Ana HopmarnbHoro passutus in vivo [30].

Bnusuue AhR Ha okucnuTenbHbIe peakuun B Koxe

WccneposaHus, nposBefeHHble 3a nocfnefgHve pfsa
0ecAaTUneTus, BbISSBUNIM MHOXECTBO 3K30MeHHbIX U 3H-
AoreHHbIX nuraHgos AhR 1 packpbinv MHOMOYUCIIEHHbIE
dusnonornydeckne dyHkumMm peuentopa [8, 19, 31, 32].
OcHoBHble peanu3yemble ahdekTel AhR onpegenstotca
CBA3bIBAEMbIMU NUraHgamu. Tak, npu cBA3bIBAHUKU C MO-
nuapomMaTU4ecKUMun yrnesogopogamMm 1 AUMOKCUHaAMMU
OKpy>XaloLen cpefbl apunyrnesofopofHbi peuentop
CNocob6eH MHAYLMPOBaTb OKUCIUTENbHBLIA CTPEecC, reHe-
puvpys o6pasoBaHme n3bbiTKa akTUBHBLIX (POPM Kucrnopoaa
(ADK) [8, 19, 21].

Psg nuraHpoB AhR nposiBNsoT aHTUOKCUOAHTHYIO
aKTMBHOCTb, aKTUBMPYA aHTUOKCUAAHTHLIA TPaHCKpW-
LMOHHBIA AfepHbIN hakTop, CBA3AHHLIA C 3PUTPOULAOM
2 (NRF2) [20, 33]. NRF2 noBbIlLaeT 3KCNpeccuio reHoB
pas3nn4HbIX aHTUOKCUOAHTHBIX PEPMEHTOB, TaKMX KakK re-
mokcureHasa 1 (HMOX1), NAD(P)H germgporeHasa u xu-
HoH 1 (NQO1), n 3Tn aHTMOKCUZAHTHblE PEPMEHTbI HEN-
TpanuayoT ADK [33].

CurnanbHbim nyTe AhR Takxe MOXeT 3anyckatb NyTb
oTpuuaTensLHON 06paTHOM CBA3W MOCPeACTBOM CTUMYNSA-
umm penpeccopa AhR (AhRR). 3kcnpeccus AhRR perynu-
pyetcsa reHom XRE v ycunvsaeTcs npu aktMsaumm nuraHaa
AhR. AhRR cTpykTypHO nogo6eH AhR 1 o6pasyeT retepo-
anmep ¢ ARNT, nopasnsas TeM caMblM TPaHCKPUMLIMOHHYIO
akTuBHocTb AhR [18, 34].

MexaHn3m passuTus n3bbiTka ADK B Knetke peanu-
3yetcs no cnepgyrowemy nytn: CYP1A1 nbitaetca meta-
6onunanposatb TCDD, ogHako faHHbIA MEXaHW3Mm He cpa-
6aTbiBaeT, nockonbky TCDD cTpykTypHO cTabuneH [35].
B npouecce metabonmama CYP1A1 reHepupyeTcs n3bbi-
ToyHoe Konu4yecTso ADK, 4To MHAOYLMPYET OKUCIINUTENBHOE
noespexpeHue B KneTke [29, 36].

B pesynstate dyHKUnMoHuposaHus ocu  AHR-
CYP1A1-ROS un nosbiwerna AOK cTtumynupyeTcs Bblpa-
60TKa npoBocnanuUTefibHbiX UMTOKUHOB: IL-1, IL-6 1 IL-8
[37, 38]. B panbHenweM 3aTa akTmBaumsa MOXeET nopas-
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natbca nHruoumtopom AhR, nopasnennem CYP1A1/1A2
M aKTuBauuemn aHTMOKCUAAHTHOro dpaktopa TpaHCKpun-
umn NRF2, KoTopbii B CBOIO o4Yepefb CTUMYNUPYET 3KC-
npeccuto aHTUOKCUMAAHTHbIX depMeHToB hasbl I, T.e.
rnyTatmoH S-tpaHcdepas, remokcurenassl 1 (HMOX1),
NAD(P)H permngporeHasel, xuHoH 1 (NQO1) n ypuauH
5-ucbocornokypoHosuntTpaHchepas [39, 40].

B otnnumne ot nposocnanutensHon uHoykumm AHR-
CYP1A1-ROS, npegnonaraetcs, 4to ocb AHR-NRF2 sB-
naeTca NpoTUBOBOCNANUTENBHON N CHUXAET BbIPabOTKY
npoBoCnanuTenbHbIX ULMTOKUHOB [41, 42].

YyacTtue AhR B TepmuHanbHoi audhepeHunpoBke

KepaTuHoLlunToB

MHorve Mornekynbl, CBfi3aHHble C nogaepXaHvem
6apbepHON (PYHKLMU KOXW, SKCMPECCUPYIOTCA B 3epHU-
CTOM CI10€ U reHeTUYeCKM CBA3aHbl C JIOKYCOM XPOMOCOMbI
1921.3, KOTOpbLIA Ha3bIBAETCA KOMIMIIEKCOM 3nupepmarns-
Hol anddepeHumposkmn (EDC). Tak, reHbl, OTBETCTBEHHbIE
3a CUHTEe3 6erKoB unarrpmHa, JopuKpuHa U MHBOMIOKPU-
Ha (FLG, LOR u IVL coOoTBETCTBEHHO), pacrnosioXeHbI B re-
Hax EDC [43].

J. Loertscher u coasT. (2001) 66151 NEpBLIMK, KTO NPO-
JEeMOHCTpupoBar, 4To BosgencTene 2,3,7,8-TeTpaxnopau-
6eH30-n-gnokcuHa (TCDD) Bbi3biBaeT NpexaeBpeMEHHY0
VNN YCKOPEHHYI0 TEPMUHArbHY0 AN depeHLMpoBKY 3Mnu-
AepMarbHbIX KepaTUHOLIMTOB C MOBLILLEHHOW 3KCrpeccuen
IVL, LOR n FLG B Mogenu TpexMepHOro KOXXHOro 3KBu1Ba-
neHTa n Mogenu in vivo [44, 45].

B HacTosee BpeMa foKa3aHo, YTO aKTMBauUus cuUC-
Tembl AhR/ARNT ¢ nomouybto TCDD ycunueaeT akcnpec-
cuio reHoB IVL, LOR, FLG n FLG2, a TakXe Opyrux reHoB
EDC [44, 46]. AktnBauusa npogyktos reHos EDC no-
cpencteoM akTuBaumm AhR/ARNT nogyepkuBaeT cylie-
cTBeHHoe y4actme cuctembl AhR/ARNT B TepMUHanbHom
andpbepeHUnpoBKe snngepmmnca n 6apbepHort PyHKLUMU
KOXMW.

Bbinn npgeHtudnumposarsl nuradgbl AhR, KoTopble
OEeVCTBYIOT NMMB0 Kak NoJHbIE aHTaroHUCTLI, TIM60 Kak ce-
nekTBHble MogynaTopbl AhR. Bbino nokasaHo, 4To aH-
TaroHnctel AhR GNF351 n CH223191 MHrMOMpyIoT 3KC-
npeccuio FLG u IVL [47]. Takxe TCDD-nHgyuupoBaHHas
aktuBauus AhR/ARNT yBenuumnsana skcnpeccuio 75% re-
HOB, HE06XO0AMMbIX Afa 6UOCUHTE3a LepaMmmaoB de novo,
YTO NPUBOAMINO K NepenpousBoACcTBY Lepammnaos 1-7 1 9,
He BNUAA Ha YPOBHU XONecTepuHa U CBOOOAHBIX XUPHbIX
KUCIOT [46].

AhR MoOXeT akTMBMpOBaTbCs MHOTMMU OPYrUMWU §n-
raHgamy, TakMuMM KakK OMONPOAYKTbl KOMMEHCasbHbIX
UM CUMMOMOTUYECKMX MUKPOOPraHM3moB (Manaccesus
1 anvMaepMasbHbI cTadMnokokk) [12, 13], kocmeTnyeckne
cpepncTtea [48], pasnuyHble UTOXMMUYECKME BeLlecTBa
[49, 50] n nekapcTBeHHble cpefcTea [40, 51]. Bce atn nn-
raHgbl AhR, kak nssectHo, ycunueatoT akcnpeccuo FLG,
IVL, LOR [13, 40, 48-51].

Kpome Toro, BO3MOXHO noBbiLLeHne akcnpeccun FLG
1 LOR nocpegcteom ctumynsauumn AhR yepes gpyron dak-
Top TpaHckpunumm — OVO-like1 (OVOL1), yHuBepcanb-
HbI KOHCepBaTMBHbLIN TeH, y4acTBYIOLMIA B pasBUTUK
anuTenuansHon TkaHuu [49, 50]. B 1o xe Bpems OVOLA1
OTHOCUTENbHO HeobasaTeneH ansa AhR-uHgyumpoBaHHOM
aktmeudauum IVL [51]. MNpwu aTOM reHsl, kogupytowme FLG,
OVOL1 n IL-13, cumTatoTcs TpemMsa reHamu, obycnaBnmnea-
IOLLMMM MPefpacnonoXeHHOCTb K atonmyeckomy aepma-
Tnty [52].

BecTHuk gepmaTonoruu n BeHeponorun. 2023;99(3):11-22 M
Vestnik Dermatologii i Venerologii. 2023;99(3):11-22 M



OB30P JINTEPATYPbI / REVIEW

Yyactue AhR B natoresese aTonu4eckoro gepmarura

B HacTosilee BpemMsa CYLLUECTBYIOT [Be runoTessbl,
o6bACHAIOWME NaToU3NONornyeckne MexaHusmbl, ne-
Xallume B OCHOBE aToOMUYecKoro gepmartuTta: «CHapyXwu-
BHYTPb» (HapyLleHne 6apbepHON OYHKLUM KOXM) U «Ha-
PY>XY-U3HYTpW» (MMMYHHas gucperynaumsa) [7]. CornacHo
nepBon MoAeNN — «CHapy>Xu-BHYTPb» — pasBuUTUE aTto-
nM4Yeckoro paepmaruta OO6GYCMOBMIEHO HapyLlleHueMm Le-
NOCTHOCTU 3nuaepMarnbHOro 6apbepa KoXu, KOTopoe
NPUMBOANT K MPOHWKHOBEHUIO aHTUreHoB (B TOM 4ucne
anfnepreHoB), akTMBauuMm KNeTok WMMYHHOW CUCTEMbI
n nocnepgywowemMy passutuito Th2-nytn BocnanuTenibHom
peakumn. HanpoTus, B MOJENN «HapyXy-U3HyTpu» arto-
NUYeCcKNn flepMaTUT paccmaTpuBaeTcs Kak 3abonesaHue,
CBA3AHHOE C MMMYHHbIMW HapyLUEeHUAMU, MPU KOTOPLIX
akTneaums Th2-numdounToB, BPOXAEHHbIX MMMEOUAHBIX
KneTok 2-ro Tuna (BJIK2) n gpyrux KNneTtok MMMYHHOW cucC-
TeMbl U Npoaykunsa ummn Th2-untokuHoB, Bktoyasa UJ1-4
n UJ1-13, NpMBOAAT K NOPaXeHUIo KOXU 1 fAansHenemy
nogaepxaHuto Th2-socnaneHus [53].

XoTa npenmyLLeCTBEHHbIMW FreHeTUYeCKUMK hakTopa-
MU puUcKa pasBUTUA aToMMYECKOoro fepmaruta ABMSOTCA
MyTauum reHa FLG, oHM He 6biiv 06HapYy>XeHbl Y BCEX Na-
LMEHTOB C aTOMUYeCKUM JepMaTUTOM, pexe BCTpeyarnuchb,
Hanpumep, y NauMeHToB, NpoXusarLLmx Ha tore Esporbl,
OTCYTCTBOBaNM Yy O6ONbHbIX aTtonuyeckum AepMaTuToM
N3 HEKOTOpPbIX adppukaHckux ctpaH [52, 54, 55]. MoxHo
npeanonoXuTtb, YTo MyTauum reHa FLG nuwbs YacTtuyHo
06BbACHAOT NogasneHne cuHTesa 6enka FLG npu atonunye-
CKOM fiepmarure.

Th2-UMTOKMHbI, XapakTepHble AN AaHHOro Tuna BOC-
naneHus, akTBUPYIOT CUrHambHbIE U 3PMEKTOPHBbIE NYTH,
onocpegyroLwime naronornyeckne nameHeHus koxu. Oco-
60 BaXKHYI0 posfib B natoreHese aTonu4yeckoro aepmaruta
urpatoT IL-4 1 IL-13, He Tonbko onocpeayoLme NMMYHHYHO
Oucperynaumio nocpeacTsoM HanpasneHus auvddepeH-
LMPOBKN HauBHbIX T-xennepos B Th2-kKneTku v nepekrio-
YyeHuss B-knetok Ha cuHTe3 IgE, HO u cTumynupyowme
YTONLIEHNE 3NnAEepMUca, CHUXEHWE MpoayKuMn aHTu-
MUKPOOHbIX NENTUAOB, 6apbepHbIX GENKOB (B TOM 4uche
dunarrpvHa) n nMNEoB KOXK, BKOYasa Lepamuibl, Tem
camMbiM obycnasnueas XapakTepHble Af11 aToMMyecKoro
Jepmarurta cuMnToMel [5, 56].

MokasaHo, 4to IL-4 ©n IL-13 cHMXann ypoBeHb 3KC-
npeccumn FLG [9, 57, 58] in vitro. Takum o6pasom, Th2-nyTb
npv aTonMYeckoM fiepMatmuTe MOXET MMeTb 6osbLuee Bu-
sIHMe Ha nogasneHue akcnpeccum FLG, Yem myTaums reHa
FLG [59, 60].

OpHVMM 13 MexaHW3MOB B pPasBUTUM AUCHYHKLMK
KOXHOro 6apbepa npv atonnu4yeckom aepmarturte ABnseT-
Csl CHMXXEeHWe BbIpaboTKU 6efKoB TepMuHanbHom andde-
peHumpoBku: FLG, LOR u IVL [61]. Knto4eBbie LUMTOKMHBI
Th2-socnanenuns IL-4 u IL-13 MHMMOGUMPYIOT 3KCNPECCUIO
3TUX MOMEeKyn nyTeM akTusauuu npeobpasoBaTens cur-
Hana u aktueartopa TpaHckpunuun STAT3 [62]. Cyuue-
CTBEHHOE 3HaYeHWe B HapylleHun G6apbepHor OYHKLUMU
npyv arornuMyeckom pJepMaTuTe OTBOAAT TpaHcanuaep-
ManbHOW noTepe BOAbl Kak B MOPaXeHHbIX, Tak 1 B Hero-
pa)keHHbIX y4acTKax KOXHOro rnokposa, CrefcTBUeM Yero
SABNAIOTCA CyXOCTb, 3y W wenyweHune [52, 63]. Hapagy
C HapyLLeHneM LieffoCTHOCTU KOXXHOrro 6apbepa npv atonum-
YeCKOM [iepMaTuTe OTMeYvaeTCsl MOBbILLEeHHas KoNoHu3a-
UM MUKPOOPraHM3MoB, MPeUMYLLIECTBEHHO 30M0TUCTLIM
CTaUNOKOKKOM, 4TO elle 6onblue ycyrybnaet Th2-ono-
cpefoBaHHoOe BocnaneHne Koxwu [64]. MNMosbiwaeTcsa ypo-
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BeHb WHTepnerkunHos IL-4 n IL-13, koTopble nopgasnsaioT
3KCNpeccuio aHTUMUKPOOBHbLIX NenTnaos [65]. Kpome Toro,
XpOHMYecKas KONMoHU3auus KOXW 30/10TUCTbIM cTaduno-
KOKKOM MOXET MPUBECTU K MOBbILLEHWIO YPOBHS IL-17, BblI-
3blBasi BbICBOGOXAEHME MPOBOCMNANUTENbHbIX LUTOKUHOB,
Takux Kak IL-6 un IL-8 [66, 67]. OnuTensHoe XpoHUYeCcKoe
BOCMnasieHne npuBoanT K aucbanaHcy cooTHoweHuns Thi,
Th2 n Th17-numdountos. B pesynstate MHUnsTpaumm
knetok Th17 anutenuansHele KNeTkn npogyuupytoT IL-22
n IL-17A, 4TO NPUBOAMUT K (PMOPO3Y TKAHEN U XPOHNYECKO-
My BocnaneHuio [68, 69].

E. Lee 1 coaBr. (2022) ndy4anu noteHumasnbHble Tepa-
neBTUYECKUE MUKPOOUOMBI KOXW, MoAasnsaloLne MMMYH-
Hble peakuun, BbI3BaHHbIE 30SI0TUCTLIM CTadUITOKOKKOM,
1 MNoBbILaoLLMe perynsumio reHoB, CBA3aHHbIX ¢ 6apbep-
HOM hyHKLMEN KOXM Yepes curHanbHbii nyTs AhR. MNony-
YeHHble pesynsTaTbl CBUOETENLCTBOBANMM O TOM, YTO MO-
TeHumanbHble TepaneBTUYecKne MUKPOOGMOMBI KOXWU MOTYT
npepoTepaLlaTh HapyLleHne KOXXHoro 6apbepa, MHAyLMpo-
BaHHoe IL-4/IL-13 nogaBnennem FLG, LOR wn IVL, Bbi3BaH-
HbIM KOJOHM3aumen 30M0TUCTOrO CTadUIIOKOKKa, NyTem
nBonHon aktmeaumm AhR/NRF2. Kpome Toro, akcnpeccus
OVOL1 Takxe MOXeT MogynupoBaTbCsi (PYHKLMOHASbHbI-
MU MUKpo6MOMaMu MOCPeACTBOM [BOMHOW aKTuBaLuu
AhR/ NRF2 [70].

Mo paHHbIM Z.Z.Li n coasTt. (2019) 6bINO ycTa-
HOBMEHo, 4TOo nonumopduamel reHa AhR rs10249788
1 rs2066853 o6HapyXeHbl Y NauMeHTOB C aTONUYeCKnUm
AepMaTtmuToM, NcoprMasoM U 300POBbIX UL, KOHTPOSIbHOM
rpynnbl, HO He 6bIN0 O6HAPYXEHO CYLLEeCTBEHHbIX pasnu-
YA B YacToTax reHOTUNOB WNW annenen mexgy Tpems
rpynnamu. Npu 3ToM 661510 NokasaHo, 4YTo reHotunsl AhR
rs2066853 (AG + AA) unn rs10249788 (CT + TT) asns-
I0TCA (PaKTOPOM pUCKa pPasBUTUA BbIPAXKEHHOW CYXOCTH
KOXMW B KUTAMCKOM MONyNALUMM NauueHToB ¢ aToNn4ecknm
gepmatutom [71]. CnegyeT oTmeTuTb, 4TO rs10249788
cyLlecTByeT B NpoMOTOpHOM o6nactn AhR, roe agepHbiv
daktop 1C (NF1C) cBA3biBaeTcs U MnopasnsieT TpaHc-
Kpunuuio 1 akcrnpeccuio 6enka AhR. NpumedyatensHo,
yto agepHbii dpaktop 1C (NF1C) wawe accoummpyetcs
c annenem C no cpaBHeHuto ¢ annenem T B rs10249788.
Taknm obpasom, cybbekThbl ¢ annenem rs10249788 (CC)
akcnpeccupytoT MeHblle AhR, 4eM cy6bekTbl C annenem
rs10249788 (TT) [72]. dakTnyeckn ypoBHu MPHK AhR
ansa redotmna TT B 1,7 pasa Bbiwe, YeM Ons reHoTuna
CC. He 6b1510 NONYy4€HO CyLLECTBEHHbIX pasnu4ymin B Npo-
aykumm AhR mexpy reHotunamm CC n CT [73].

Mpu atonuyeckoM pAepmatute coobLuanocb 06 UM-
MYHOIMCTOXMMUYECKMX unccnepoBaHuax u TMUP-aHannse
B peanbHoM BpemeHu Ha AhR [74, 75]. C.H. Hong v coasr.
(2016) nokazanu noBbILLEeHHYIO 3Kkcnpeccuio kak AhR, Tak
1 ARNT 6e3 nHgykummn CYP1A1 B nopaXKeHHOW KoXe naum-
€HTOB C aTONMU4YeCKUM AepMaTUTOM MO CPaBHEHWUIO CO 3[0-
poBon koxew [74]. AnbtepHatuBHo, H.O. Kim wn coasrT.
(2014) nMpoaeMOHCTPMPOBanM MOBbILLIEHHYIO 3KCMNPECCUIO
ARNT 1 CYP1A1, Ho He AhR B nopaxeHHOI Koxe npwv ato-
nuyeckom gepmartute [75].

Mockonbky Th2-BocrnaneHne CHWXaeT BbIPaboTKy
dounarrpvHa n gpyrmx 6enkos, CBA3aHHbLIX C KOXHbIM 6a-
pbepom, noebieHHas perynaums AhR/ARNT moxeT 6biTb
KOMMNeHcaTopHon Ansa ocnabneHuns Th2-onocpefnoBaH-
HOrO CHWXeHUA npoaykumn dunarrpuHa. HepasHee uc-
cnefosaHve NPOAEMOHCTPUPOBAO BO3MOXHOCTb TOrO,
4yTO B ycnosusx Th2-socrnaneHus ymMeHbLLaeTcs BbIpaboT-
Ka sHgoreHHoro nuraHga AhR, Takoro kak MHgosn-3-anbge-
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rmg, KOMMeHcanbHON MMKPOBGUOTOM KOXM [13]. OTn pesyrnb-
TaTbl B COBOKYMHOCTW npegnonaratoT, YTO GOMbLUMHCTBY
Monekyn AhR, BeposiTHO, He#oCTaTo4HO M3unonoruye-
CKUX NUraHooB B cpefe, noasepxeHHon Th2-socnaneHuio
npu aronunyeckoMm pepmatute. CrnepoBaTenbHO, GbICTPO-
MeTabonuavpylowmecs nuraHgpl AhR, Takme kak FICZ
W nHpon-3-anbgerng, COOTBETCTBYIOLLMM 06pa3oM aKTUBU-
pytoT ocb AhR/ARNT/FLG, 4TO MOXET 6bITb MCMOSIL30BAHO
B TepaneBTuyeckux uensax [13, 14]. Npu aToM Npogomku-
TenbHasa aktueauma ocu AhR/ARNT/FLG meaneHHo meTa-
60NN3UPYIOLLIUMNCS ONOKCUHAMU U 3arpA3HUTENSMU OKPY-
XaroLen cpefibl MOXeT YyCUnuTb 6apbepHyo ANCHYHKLMIO
W ycyrybutb Te4eHne aTonmyeckoro gepmatuta [74].

Ponb AhR B peanusauun adychekta hoToTepanuu

dTONMU4ecKoro gepmarura

MeTogbl choToTEpanuy HalnNM LUMPOKOE MNpUMeEHe-
HVE B NeYeHUn XPOHNYECKUX 3aboneBaHnin Koxn. YPD-uns-
nyy4yeHve CnocobHo  MoANMUUMPOBATL  BPOXAEHHbLIN
N apanTUBHbLIA UMMYHHBIN OTBET, ornocpenys MexaHn3mbl
BO3OENCTBUS HA UUTOKUHbI, T-nMMOUMUTbI, 6ENKN KOX-
Horo 6apbepa, KOMMEHCasNbHbIA MUKPOOMOM KOXW. JTO
MOCNY>XMNO OCHOBOW A5 TepaneBTUYEeCKOro NpuMeHeHus
cnekTpanbHbIx gnanasoHos YOA n YOB ansa neyveHuns Boc-
nanuTenbHbIX ayTOUMMYHHbIX 3a60neBaHuni, BKNto4Yas ato-
nU4ecknn oepmatur [76—78].

Bospgeinctene VYO-U3nyyeHUss Ha KNEeTKU-MULLEHU
W TKaHuW 3aryckaetcs NyTAMU MOSEKYNAPHOro WU Krie-
TOYHOro MOBPEXAEHUs, KOTOpble WHAYLUMPYIOTCH, Korpa
yneTpaduoneT nornowaetca Xxpomodopamu, Haxopas-
wumucsa B koxe. YpokaHoBas kucnota (UCA) B porosom
cnoe u agepHasa OHK B anuaepmarnbHbIX KepaTuHoumTax
n kneTtkax JlaHrepraHca fBRSOTCA Hanbonee XopoLuo
N3y4YeHHbIMK XpomModopaMn B (POTOUMMYHONOMMHYECKUX
nccnegosaHuax [79]. OgHako Y®P-uanyyeHme Takxe oka-
3blBaeT BAVSHWE HA Apyrve Xpomodopbl, KOTopble 3a-
NyCKalT CUrHanbHble COObLITUS, O4eHb BaXKHble AN UM-
MYHHBbIX npoueccoB B koxe. E. Fritsche un coasT. (2007)
npefocTaBnaloT ybeauTenbHble AokKasaTenbcTsa TOro,
4YTO Befyllee CO6bITUE, KOTOPOE MPUBOAUT B [AEWCTBME
nyTs nepepadn curHana YOB-nanyyeHus, npoucxogut
B UMTOMNMasMe U COCTOUT U3 NUraHa-3aBUCMMON akTuBea-
Lumn peuentopa apuibHbix yrnesogopogos (AhR) [11].

BaxHO OTMeTUTb, 4YTO UWCCNefoBaHWs ex  Vivo
¢ AhR-dmbpobnactamv AMKOro tuna unn HynesbiMu ou-
6pobnactamMu nokasanu, 4To CbIBOPOTKa MbILLIEN, KOXa KO-
TOpbIX noasepranacb 15-MuHyTHOMY BO3perncTeuo YOB,
HO He KOHTpOSibHas CbIBOPOTKa, MopAepXxusana akTue-
HocTb aroHucta AhR B TeyeHne 30 MUHYT nocne YO-o06ny-
YeHus, HayLmpys akcnpeccuio AhR-3asncumoro reHa. bo-
nee TOro, 15-MUHYTHOE BO3JENCTBUE YNbTPadroneToBoro
N3Ny4YeHnst Ha KOXY UHayumMpoBano cneundunyHoe ana AhR
ceasbiBaHe [HK v perynaumio reHos-muLleHen in vivo
B TeyeHne 3—-6 4acos rnocne obry4eHuss B KPOBU U Nepu-
dhepryecKmx TKaHsX, BKNoYas KULWEeYHUK. OTK pesynbraThbl
NnoKasbIBaloT, YTO BO3AENCTBUNE Ha KOXY MbILLE OfHON MU-
HUMarnbHON 3puUTeMHON [o3bl YOB mnHaoyumpyeT 6bICTpyto
nepega4vy curHanos AhR BO MHOrMX nepudepruyecknx
opraHax, npepgoctaenas ybeauTenbHble AoKasaTtenbcTBa
TOro, YTO YMepeHHOoe BO3fencTBue ynsTpadmoneta Mo-
XeT OCYLLEeCTBMATb 3HOAOKPUHHBIN KOHTPONb MMMYyHUTETa
yepe3 AhR [80].

YT106b!I NPOBEPUTL BNUSAHME OOHOKPATHLIX [03 yMe-
peHHOro ynstpaduoneToBoro o6fly4YeHUs Ha nepepadvy
curHanos AhR B uccnegosaHusx in vitro v in vivo, npu-
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BeOEHHbIX HWXEe, MCMNOofb30Banu MPOTOKON 06ny4deHus,
KoTOpbIA reHepuposan 1,2 wnn 2,5 kOx/mM? nocne 15-
unm 30-MUHYTHOro BO3AENCTBUSA, YTO SKBUBANEHTHO MpuU-
MepPHO 1-2 MUHUMAaNbHbIM 3PUTEMHbBIM 003aM Y MbILLEN.
Takxe nokasaHo, 4TO UCMOMb3YEMbIN YyPOBEHb 065TyHEHUS
He BbI3blBAET BOBCE WM BbI3bIBAET TOMIbKO YMEpPEHHOEe
yBenu4eHue LUPKYNUpYoLWnX ypoBHe MeTabonmToB BY-
TamuHa D in vivo n, Takum o6pasom, npegcraBnsieT cob6om
HU3KYI0 unanonorndeckyto aosy. bbinv npoBegeHbl 3KC-
NepUMEHTbI in Vitro, 4TO6bI MPOBEPUTL KUHETUKY YD-UHAY-
LmpoBaHHoW fsaepHon TpaHcnokaunn AhR. cnons3osanu
Yy3KONomnocHbln (311 HM) MCTOYHUK ynbTPadmoNeToBoro
YOB unanydeHus gna uccnegoBaHWM in Vitro, NOCKOMb-
Ky LMpoKonosiocHeln Y®B uHAyLMpyeT MOBbIWEHHbIe
YPOBHU rubéenn KNeToK in vitro gaxe npu orpaHN4eHHOM
BO3dencTBUN. B 3TUX ycnoBuax ofHOKpaTHoe BO3dewn-
ctBue B TeveHne 10-30 MUHYT MHAOyuMpoBano SAEPHYHO
TpaHcnokauuio AhR B xopowo AuvddepeHUnpoBaHHbIX
KJieTkax MioCKOKeTO4YHOM kapunHombl SCC25 n kneTok
THP-1 B cTeneHn, cxogHou ¢ uHgyumposaHHon AhR. AHa-
nornyHasa cTeneHb fgepHon TpaHcnokauum AhR Takxe
Habnoganack B kepatuHountax HaCaT nocne ogHokpar-
Horo 15-muHyTHOro BosfencTeua Y®OB. AkTuBMpyemas
ceseToM AhR nepefaya curHanoB Ha6noganack B pasnuy-
HbIX KYNBTUBMPYEMbIX KNEeTKax CoO BPEMEHN MNEPBOro oTve-
Ta lNenHa B 1976 1. [80, 81].

Taknm 06pa3omM, B COBOKYMHOCTU NPUBELAEHHbIE BbiLLe
3KCNepUMEHThI in Vitro NOKa3bIBalOT, YTO YMEpPEHHOEe BO3-
denctene YOB nHayumpyet nepepadvy curHanos AhR BHy-
TPY KNETKMN.

ApuvnyrnesogopoHbI peLenTtop cam rno cebe He ABns-
€TCca XpOMOGYOPOM, a BbICTYNaeT B Ka4eCTBE NUraHa-akTu-
BUpyemMoro paktopa TpaHckpunuuu. MNpodune nHayumpo-
BaHHOW 3KCMNPEeCcCcun reHoB W, criefoBaTenbHO, KNEeTOYHbIN
MCXOL 3aMETHO BapbUPYHOTCSA B 3aBMCUMOCTM OT TUMa Kre-
TOK 1 ypOBHS aKcripeccun AhR [24].

B anugepmanbHbIX KneTkax nepegaya curHanos AhR,
Kak 6bI510 NPOAEMOHCTPUPOBAHO, MOXET aKTUBUPOBATb-
Csl B OTBET Ha Bo3fenctene YO-usnyyeHus. lNMornowieHve
YOB-u3ny4yeHus yutonnasdMmeHHbIM TpuntTohaHoM, KOTo-
pbifi, TaKUM 06pa3oM, (PYHKLMOHUPYET KakK Xpomodop,
npMBOANT K 06pa3oBaHmio (PoToNpoayKTOB, B HACTHOCTH,
6-hopmunuHgono[3,2-6lkap6ason (FICZ). ToTr B cBoOW
oyepedb C BbICOKOM adddMHHOCTLIO cBA3biBaeTca ¢ AhR
M aKTUBUPYET HUXKECTOSILLNE CUTHANMbHbIE NYTU: 3KCNpec-
CUIO pPa3fnNnyHbIX FreHOB, TakKMX Kak pepMeHTbI LLUTOXpomMa
P450 (CYP1A1) n UOI-2, yto moxeT cnoco6CcTBOBaTbL
MMMYyHOCYynpeccun, Bbl3BaHHON Y®-usnydyenvem [11].
FICZ ob6HapyxuBaeTcssi B KOXe 4enoBeka in vivo [82],
M ero MetabonuTbl NPUCYTCTBYIOT B MOYe nuL, noasepr-
wmnxca sosgenctenio YO-nanyyveHus [83]. MecTtHoe npu-
MeHeHune aHTtaroHmncta AhR 6b1510 NCMNOMb30BaHO, YTOObI
nokasarb, 4YTO Bo3fencTeme Y®-nasnyvyeHusa nugyumpyer
akcnpeccuio AhR-3aBMCUMMOro reHa B KOXe 4venoBeka
in vivo [84].

Psan akcnepuMeHTanbHbIX MUCCRnefoBaHUM NPOOEeMOH-
CTpupoBan, 4to MMMyHomogynupyoLme adpdekTol poTo-
Tepanuu peannuayrloTca Yepe3 MOOVUMULMPOBAHHYIO 3KC-
Npeccuio LUMTOKMHOB CO CHwxeHuem IL-5, IL-13 un IL-31,
MHOyKumMen anonto3a T-NMMEOLUTOB U YMEHbLLUEHUEM
KOSIMYECTBA OEHAPUTHLIX KneTok. OTMeYanocb CHWXeHue
3KCnpeccuMn reHoB, Koaumpyoowmx Th2-accoummpoBaHHble
XEMOKWHbI U uutokmHbl (IL-13, CCL11, CCL17, CCL18,
CCL22). bbino nokasaHo, 4TO 3Kcnpeccusa reHa IL-22,
3HaYNTENbHO YBENMUYEHHAA B CPABHEHUW C COAEpXaHUEM
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B HOpPMasibHOM KOXe, [JOCTOBEPHO CHMXarnach rnocne Bo3-
pevictena YOB-311 (p < 0,05) [85-88]. B mogenu gepma-
TMTa y Mblwen MecTHoe npumeHeHne FICZ akTusuposano
AhR 1 3Ha4UTENbLHO YMEHbLUWIO BbIpaXXeHHOCTb AepMaTu-
Ta W M1MCTONMOrMYECKNE NPU3HaKN BOCNANIEHNS CO CHUXXEHU-
eM 3Kcnpeccum reHa IL-22 npu XxpoHn4eckom gepmaruTe,
BbI3BAHHOM aHTUreHoOM Knetua [14].

Ma3secTHO, 4TO AhR npucyTcTByeT BO BCeX KneTkax
KOXW 1 BbICOKO 3KcrpeccupyeTca B T-xennepax 17-ro tuna.
AhR y4acTByeT Takxe B UHOYKLUUU PerynaTopHbIX T-KNeTok
(Tregs) 1 B mogdepXaHun ux NOOABASAIOLLEN aKTUBHOCTU
[24]. 9TO umeeT pewlatoLlee 3Ha4eHne s 6anaHca Mex-
gy perynatopHbiMu T-knetkamu (Tregs) um nposocnanu-
TenbHbIMU T-kKnetkamu. [encTBUTenbHO, yb6eauTenbHble
JaHHble CBMOETENbLCTBYIOT O ToM, 4To AhR crnoco6cTByeT
AvdpepeHumpoBke 1 nponudepavummn Tregs [89].

Kpome Toro, mectHoe npumeHerne FICZ BoccTaHas-
NVBarno BbI3BAHHYIO AEPMaTUTOM MOHMXXEHHYIO Perynsaumio
dunarrpvHa [14], no-BMaMMomy, no MexaHnamam, nogpoo6-
HO OMMCaHHbLIM BblLLe B JAHHOW CcTaTbe.

Mockonbky FICZ saBnaeTca 3HOOreHHbIM (hoToNpoayK-
ToM YOB [14], npoaeMOoHCTpupoBaHHbie Bbille 3deKTsI
FICZ Ha KOXHbI 6apbep U UMMYHHYIO PEryNaLUmIO B KOXe
MOrYT OOBLACHWUTL, MO KpamHen Mepe 4YacTU4HO, Moyemy
gotoTepanus YOB achdpekTBHa ANa nedeHus aTtonuye-
ckoro gepmatuta [78, 90].

B TO Xe BpeMmsi, XOTA aHTUOKCUAaHTHble nuraHgbl AhR
oKasbIBaloT TepanesBTUYecKoe BNUSHWE Mpu AepmMaTute,

To4ka akTMBaLuu
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ypeamMepHasa akTmsauns AhR nyTem reHeTu4eckux mMaHu-
NyNAUWA Y TPAHCTEHHbIX MbILLEA UMK Ne4eHUs OUOKCUHOM
BbI3bIBAET NPOSIBNEHUA AepmaTtuta, ConpoBOXAaBLLIerocs
3y[l0M, CKOpee BCero, n3-3a aHoMarsbHO YCKOPEHHOro npo-
Lecca KepatvHusaumm, anngepMansHoro akaHtosa, yoav-
HEHWS HEepPBHbLIX BOMIOKOH M BbIPAbOTKM apTeMuHa, OTBeT-
CTBEHHOIO 3a 3yA [46, 91, 92].

Taknm o6pasom, AhR MOXHO OTHECTU K CMUCKY Mone-
KYNAPHbIX MULLEHEeR, koTopble Y® ncrnonsb3yeT Ansa okasa-
HWSE UMMYHOCYMNPECCUBHOIO [eNCTBUSA.

Bo3moxHocTu AhR-TapreTHoil Tepanuu aTonM4yecKkoro

aepmartuta

Ha ocHoBaHWM faHHbIX O MaTOreHeTUYECKOM 3Ha4YeHUn
AhR n nonumopduramMa ero reHa npu aTonn4yeckom aepma-
TUTE 6bIIN NPOBEAEHbI KMMHUYECKME WCCNEQOBAHNA TOMK-
yeckoro nuraHga AhR TanunHapodpa, nokasasLimne ero agp-
(PEeKTUBHOCTb B Nle4eHNn aTonmyeckoro gepmartura [93, 94].

TanuHapod  (5-[(E)-2-dbeHnnatennn]-2-[nponaHn-2-un]
6eH3on-1,3-guon, WBI-1001, GSK2894512 unn 6eHTMBuK-
Mop) npepcTaBfiseT cobor NpPMpoAHbIM (HO B HacTosiLlee
BpPEeMSs MOSIHOCTbIO CUHTETUHECKUI) TMAPOKCUIIMPOBAHHbIN
CTUNbL6EH, NpoayumMpyeMblin 6akTepuarnbHbIM1U CUMOUOHTA-
MW QHTOMOMNATOrEeHHbIX HemaTtog [93, 94].

TanuHapod npeacTaBnsaeT co60M BbICOKOAPPUHHBIN
AhR-nuraHg ¢ aHTMOKCUAAHTHOM aKTUBHOCTLIO 3a cYyeT
aktnBaumm NRF2 n cTpykTypsl, nornowatorer AOK [95]
(pnc. 1). Tanunapod aktmeupyet ocb AHR/CYP1A1

TanuHapoda
HVOX1, |
NQO1 |
nap. Pl
T TNuraxg AHR
NRF2 1 -— AHR — CYP1A1 1
ARNT
0VOL1 | i STAT6 -— IL-4/IL-13
FLG IVL f

Puc. 1. MeTabonnyeckue addekTbl apunyrnesonopoaHoro petentopa (AhR) v To4ku aeicTBus TanuHapoma (KpacHble CTPenkiA)
Fig. 1. Aryl-carbohydrate receptor (AhR) metabolic effects and tapinarof action points (red arrows)
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W yBENMYMBAET 3KCMNpeccuo omnarrpuHa U MHBOMIOKPU-
Ha [94]. Mo gaHHbIM S.H. Smith (2017), TanuHapod no-
JaBnseT 3KCNpeccuo npoBOCnanuUTeNbHbIX LNTOKUHOB
B CTMMynMpoBaHHbIx CD4+ T-knetkax nepudepnyeckomn
KPOBU 1N KOXE YenoBeka ex Vivo N BANSAET Ha SKCrpeccuto
6apbepHbIX FeHOB B MEPBUYHbLIX KepaTuHouuTax 4eno-
Beka. O6a 3Tn npouecca, BEPOATHO, MPOUCXOAAT nocne
akTmBaummn AhR.

lMpoTuBOBOCMNANUTENbHBIE  CBOWCTBA  TanuHapoda
obycnosreHbl aroHnamMoM AhR, y6eauTenibHO NpPoAeMOH-
CTPUPOBaHbl Ha MbILWIMHOM MOAEnM ncopuasonofobHbIX
NopaXKeHU KOXMW, BbI3BaHHbIX UMUKBUMOAOM. MecTHoe
neyeHve Mbllen ¢ goctatoyHbiM ypoBHeM AhR TanuHa-
podhoM MPUBOAUIIO K OOGYCNOBMIEHHOMY COEOUMHEHMAMUN
YMEHbLLUEHNIO 3pUTEMbI, TOMNLUHBI SNUAEpMUCa U CHUXe-
HWIO YPOBHS TKaHEBbIX LIUTOKMHOB. HanpoTus, TannHapod
He OKa3sblBaeT BMVAHUS Ha BbI3BAHHOE MMUKBUMOLOM BOC-
naneHve Koxu y moiwer ¢ gedpuumtom AhR [94].

B 2021 r. 6b1110 NpoBegeHO ABOMHOE Crienoe KOHTPO-
nmpyemoe wuccrnegoBaHue sgdekTMBHocT 1% kpema
TannMHapod y MNauMeHTOB C aTONUYECKUM OepMaTUTOM.
MauneHTbl nonyyanu Hapy>HO Kpem TannHapod B KOH-
ueHTpauun 0,5%, nméo 1%, Nu60o nnauebo oauH unu asa
pasa B feHb B TedeHue 12 Hegenb ¢ nocneayowmm 4-He-
JenbHbIM Ha6nwogeHneMm. PeaynbTaTbl BKAYanu rno-
6anbHyto oueHky nccnegosatens (IGA), nHgekc nnowanu
n TaxKecTn ak3emsbl (EASI), nnowagb nopaxkeHHow nosepx-
HOCTW Tena, 6ansnbl N0 YMCNOBOM LUKane OueHKM 3yaa,
OLEHKY naumeHTamu TAXEeCTU CMMMNTOMOB aToMM4YecKoro
JepMaTtuta u 3yfa, a Takxe 6ansbl rno LkKane oueHKn 9K-
3eMbl, OpMeHTMpoBaHHoW Ha nauneHTa (POEM). Uccnepo-
BaHMe COCTOASO N3 TPeX OLeHOYHbIX nepuofos: oT 1 Ao 4
Hefenb CKpUHWHra, 12 Hegenb OBOWHOMO Cnemnoro ne4e-
HUA 1 4 Hegenu HabngeHna 6e3 nedeHuns. N3 247 601b-
HbIX, BKJTHOYEHHBbIX B uccneposaHune, 191 (77%) 3aBep-
LN nccrnepoBaHne, BKIoYas nocnefytoLee noceLleHne
Ha 16-n Hepene. B uenom ucxogHble gemorpacduyeckue
XapakTEPUCTUKMU N XapaKTepUCTUKN 3aboneBaHns 6blnn
COMNOCTaBUMbl MEXAY rpynnamMu neveHus. Y 60nbLUMHCTBA
ncnbiTyembix (91%) 6a3oBbii nokasatens IGA cocTtaBnsan
3 (ymepeHHbIn). 30% paHOOMU3NPOBAHHBLIX UCMbITYEMbIX
(n = 73) 661NN nogpocTkamu. NprMeHeHne Opyrux MeTo-
OOB Tepanuu, KOTopble MOrnu 6bl CYLLeCTBEHHO MNOBMK-
AITb HA peakuMio Ha Kpem TanuHapod, 6b1110 3anpeLLEeHo.
Mo pesynbTatam gaHHOro UccnegosaHna nokasarenu IGA
Ha 12-1 Hepene 6b1NY BbiLLE B rpynnax, nony4asLUmx Tanu-
Hapod, NO CpaBHEHUIO C rpynmnown, nonyyasLuen nnauebo,
JocTturas cTaTUCTUYECKOM 3HAYMMOCTU NPU UCMOMb30Ba-
HUKM KpeMa TanuHapod 1% asaxnbl B AeHb. NokasaTtenu
EASI Ha > 75%/90% OT MCXOQHOro YpOBHS Oblnn CTaTy-
CTUYECKN BbILLE B rpynnax, nony4asLlumx TannHapod 1%,
no cpaBHeHWto ¢ nnauebo 1 foson 0,5% oanH pas B AeHb,
n 0,5% ABa pasa B AeHb. lNnowans nopaxxeHHon nosepx-
HOCTM Tena 6blna 3HaA4YMTENbHO YMEHbLLeHa B rpynnax
TanuHapoda (3a ucknodeHnem 0,5% pBaxabl B OEHb).
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Bce naumeHTbl coobLLany 0 TOM, YTO TAXEeCTb CUMINTOMOB
aToNM4YecKkoro gepMmarvra u 3yga 3HaduTeNbHO/yMepeH-
HO yYMeHbLUMMach B rpynnax TanuHapoda. BonbwmnHcTBO
NOBGOYHBIX IPAEKTOB ObIN NETKUMU NN YMEPEHHBIMMN.
BONbLUMHCTBO MCMNbITYEMbIX MPaKTU4ECKU He WUCMbITbIBA-
N pasgpaxeHnsi B MECTE HAHECEHUS!, OLLEHEHHOr O Uccre-
JoBaTeneM, UM CaMOCTOATENbLHO CO06LLAnn 0 XOoKeHUn/
nokanblBaHUW N 3yfie B MeCTe HaHECEHWS B TeYEHME BCEro
nepuoga uccnefosaHus, 6e3 BUONUMbIX pasnnyvi mexay
KpeMoM TanuHapod 1 cpeacTeamMu ans yxoaa 3a KOXewn.

VnydlweHne KoHcTatupoBanochb yxe Ha 1-i Hepene
Tepanuu 1 COXpaHAnocb B TedyeHwe 4 Hefesnb nocne no-
cnegHero npumMeHeHus npenaparta. [NepBU4YHbLIN aHanu3
asbl llb gaHHOro uccnegoBaHUs nokasarn, YTo Kpem Ta-
nuHapod 3PheKTUBEH U XOPOLLO NEPEHOCUTCA B3POCHbI-
MW N NOAPOCTKAMU C aTONUYECKUM AepMaTUTOM, MOXeT
npegcTaBnaTe CO60M MEPCNEeKTUBHLIN METOL TOMUYeCcKon
Tepanuu. PeaynstaTthl ccregoBaHUs NoATBEPXOAt0T rmno-
Tesy, 4YTO KpeM TanuHapod npencrasnseT cobon BaxHoe
JOCTUXEHWe B pa3paboTKe TONMUYECKUX CPeAcTB Tepanuu
aTonu4eckoro gepmMaTtuta u TpebyeTt ganbHenLWero nayye-
HuA Ha aTane lll KnnHnYecknx ncenegosaHui [96].

3aknioyenue

B nocnegHue rogbl ONy6SMKOBAHO 3HaYUTENbHOE
YUCNO UCCNEefoBaHWW, MNOAYEepPKMBAKOLLINX pPerynupyro-
wyto ponb AhR B dmamonorum koxu. [lokasaHo yyactue
AhR B peanuzaumum UMMYHHbIX MEXaHW3MOB MaToreHesa
aTonn4eckoro gepmartura, B TOM Yucne perynauum yHk-
UMM KoxHoro 6apbepa. lNpeactaBneHbl gokasaTenbcTsa
KakK (pr3nonorn4ecknx, Tak U naTtonornyeckmx ageKTos
nepega4n curHanoes AhR B 3aBMCUMMOCTM OT BO3[ENCTBY-
lowero nuraHga. OencTBuUTenbHO, U3MEHEeHHas yHKUUsS
AhR, no-BugumMomMy, MOXET 6bITb CBi3aHa Kak C HapyLue-
HUWEeM KOXHOro 6apbepa, Tak U C BbICBOOOXAEHMEM MPO-
BOCNaNUTENbHbIX LUTOKUHOB — ABYX KITHOYEBbLIX haKTOpOB
B pa3BuUTUM aTOMNYECKOro gepmarura.

B HacTosiwee Bpemsa aroHucTt AhR TanvHapod B xoge
Il hasbl KNMHUYECKUX MCCNefoBaHWMiA nokasasn cBo 3d-
(PEKTMBHOCTb MpPU fEeYeHUM aTonuyeckoro pepmaTtuta.
OpHako 4acTb peanuadyembliXx MEXaHU3MOB apunyrieBoo-
poOHoro peuentopa HegoCTaTOYHO MU3y4eHa, BBUAY 4ero
TpebyloTca fanbHenwmne nccnefoBaHns no yCTaHoBNEHMIO
ydactma AhR kak B (puanonornyeckmx, Tak 1 B naTosnoru-
YecKMX rnpoLeccax B KOXe, a Takxe onpegeneHus addek-
TUBHOCTU 1 6€30MaCHOCTU TEX NN UHBIX METOOOB Tepanuu,
peanuayloLmx cBoe gencteune Yyepes BnmaHue Ha AhR.

B cBaA3M C 9TMM npeacTaBnseTcs MNepCcreKTUBHbIM
npoBefeHne AanbHEWWUX WUCCNEefoBaHUA MO U3YYEHUIO
ponn AhR B TepanesTu4eckon a(PeKTUBHOCTN METOA0B
coToTEpanUn y 6OMbHbLIX aTONMUYECKUM AepMaTUTOM, UC-
nosib3yeMbiX B HacTOsiLLiee BpeMsl ONs NeYeHUs OaHHOro
3abonesaHus. [lonyyYyeHHble OaHHble MNO3BOMAAT OLEHUTb
B3anMoCBA3b YPoBHSA aKcrpeccun AhR ¢ adheKTUBHOCTLIO
1 6e30MacHOCTLIO hoToTepanuu y faHHbIx 6onbHbIX. [l
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OBPEMEHHBII KOHCEHCYC OTHOCUTEABHO AUMATHOCTUKH U ACYCHUA
sKcTpamaMMapHOro paka Ileaxera

© EmenbsiHosa 0. 0., 3ukupsxomkaes A. 1.3, CapubeksH 3.K.", dunonexko E. B."?

" MOCKOBCKII Hay4HO-WCCNE0BATENbCKMI OHKONMOMNYECKMIA MHCTUTYT umeHn M. A. FepLieHa — duninan HaumoHanbHoro
MEVLMHCKOrO CCNE0BaTeNLCKOro LeHTpa paauonoruu, Mocksa, Poccust

2 Poccuiickuii yHuBepCUTET Apy0bl Hapoa0B, Mocksa, Poccust

$Tepablit MTMY um. U. M. Ceverosa (CeveHoBcKuit yHuBepeuTeT), Mocksa, Poccus

OKcTpamamMMapHbIv pak Negpketa — MepJieHHO pacTyLlas KoXXHas BHYTpManMTenuansHasi ageHokap-
LMHOMA anOKPUHHbIX XeNe3 B aHOreHUTannbHOM U NogMblLLEeYHbIX ob6nacTsax. 3a6oneBaHne BCTpeYaeT-
Csl KpaHe pefKko, MPENMYLLIECTBEHHO Y XEHLLMH NOCTMEHOMNAay3abHOro BO3pacTa 1 xapakTepuayeTcs
HecneumMguyeckom KINMHUYECKOM KapTUHON, B CBA3W C YEM OT MOMEHTa MEPBbLIX KIIMHNYECKUX MPU3HAKOB
00 NOCTaHOBKMW fMarHosa MoXeT nponTtu 2—10 ner.

Yaule Bcero nopaxatroTtcs BynbBa v nepuaHanbHas 30Ha, Npu 3TOM KJIMHUYECKX 3a6oneBaHne nposie-
NSEeTCA B BUE HYETKO OHEPHEHHbBIX APUTEMATO3HbIX 6MSALLEK CO BTOPUYHBIMU U3MEHEHUAMU, TAKUMU Kak
LwenyuieHve, N3bA3BIEHNE U faXe KPOBOTEYEHME.

OunddepeHumnansHan guarHocTnka NpoBoauTca MeXay NepBUYHbIMU U BTOPUYHBIMU dhopMaMn aKCTpa-
MamMapHoro paka lNemgpxkeTta, KaHAMO030M, KOHTAKTHbIM AepMaTUToM, 60ne3Hbi0 KpoHa, 9K3eMon, 3po-
3UBHBIM KPacCHbIM MI0CKMM NULLAEM, THOWHbBIM rMapageHUTOM, TMCTUOLUTO30M U3 KNETOK JlaHrepxaHca,
cKnepoaTpohnHECKUM JINXEHOM, MCOPNA30OM, MIOCKOKIETOHHON KapLUMHOMOWM in Situ, amenaHoTUYeCKon
MeNaHOMOWN N rpn6oBMAHBIM MUKO30M.

JledeHre B OCHOBHOM BKIHOYAET XMPYPrud4ecKmUii KOMNOHEHT, TaKXe BOSMOXXHO NPUMEHEHUE hoToaNHA-
MWYECKON Tepanun, LUMTOCTaTUYECKMX areHToB, B 3aBUCUMOCTU OT CTaAMN — CUCTEMHOMN XMMUOTEpPanuMu.

KntoyeBble crnosa: aKcTpamamMapHbin pak MNepxerta; guarHocTuka paka lNepxxerta; natoreHe3 paka MNepxeTa; poToau-
HamMuyeckas Tepanus

KOHMNMKT MHTEPECOB: aBTOPbLI JAHHON CTaThW NOATBEPAUN OTCYTCTBUE KOH(NMKTA MHTEPECOB, O KOTOPOM
Heob6XxoaMMO COOBLLMNTD.

NCTOYHUK hrHAHCUPOBAHNS: pykonuch NoAroToBIieHa U ony6iMKoBaHa 3a CHET (PMHAHCUMPOBaHUS MO MECTY PadoThl
aBTOPOB.

Ona yutupoBaHus: EmenssiHoBa O. 0., Bukupsxomxaes A.[l., CapubeksH 3.K., dunoHeHko E. B. CoBpeMeHHbI
KOHCEHCYC OTHOCUTESIbHO ONArHOCTUKM U NIeYEHUS SKCTpaMamMMapHoro paka Nepxeta. BecTHuk gepmatonorum
n BeHeponorun. 2023;99(3):23-32. doi: https://doi.org/10.25208/vdv1400
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The current consensus for the diagnostic and treatment
of extramammary Paget’s disease

© 0lga 0. Emelyanova', Aziz D. Zikirjahodzhaev" >3, Erik K. Saribekyan', Elena V. Filonenko'-2

'P.A. Hertsen Moscow Oncology Research Institute, Moscow, Russia
2RUDN University, Moscow, Russia
3 Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

Extramammary Paget's disease is a slow-growing cutaneous intraepithelial adenocarcinoma of the
apocrine glands in the anogenital and axillary regions. The disease is extremely rare, affects predominantly
postmenopausal women, and has nonspecific clinical caracteristics, so that it can take 2—10 years from the
first clinical signs to diagnosis.

The vulva and the perianal region are the most affected zones. Extramammary Paget’s disease is clinically
manifested as well-defined erythematous plaques with secondary changes, such as scaling, ulceration and
even bleeding.

Differential diagnosis is made between primary and secondary forms of Extramammary Paget’s disease,
candidiasis, contact dermatitis, Crohn's disease, eczema, erosive lichen planus, hydradenitis suppurativa,
Langerhans cell histiocytosis, sclerosing lichen, psoriasis, squamous cell carcinoma in situ, amelanotic
melanoma and mycosis fungoide.

Treatment mainly includes the surgical component, as well as the use of photodynamic therapy, cytostatic
agents, and, depending on the stage, systemic chemotherapy.

Keywords: extramammary Paget's disease; diagnosis of Paget's disease; pathogenesis of Paget's disease; photodynamic
therapy
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B S«kcTpamammapHbii pak Memxeta (SPM) asnseTtcs
pegkum 3abonesaHvem, MpeacTasnsawoWmMM cobon men-
NEHHO PAacCTYLLYI0 KOXHYHO MHTpasnuTenuasbHylo ageHo-
KapuMHOMY anoKpUHHbIX Xene3 B aHOreHMTanbHOM 1 nog-
MbILLEYHBIX 06NaCTAX W NPOSIBASIOLLYIOCH HexapakTepHON
KMYHNYECKON KapTUHOW, YTO CO3[aeT CIIOXHOCTU B NocTa-
HOBKe AmarHo3sa [1]. 3abonesaHvne B OCHOBHOM BCTpeYaeT-
cs 'y mopewn ctaplue 60—80 neT, Npu 3TOM cpeam XeHLMH
OPT1 vawe BCTpeyaeTcs B €BPONEOVOHOM pace, a cpeu
MY>X4YMH — B a3uarckou pace [2, 3].

BblgensioT nepeuyHbIA pak (Tvn |), KoTopbeii paccma-
TpUBAETCH Kak BHyTpUanuaepMasibHas anokpuHHas kapLm-
HOMa MOTOBbIX Xefne3, BTOPUYHBIA NN «KONIOPEeKTasbHbIN»
pak (tvn Il) n yporeHuTaneHbin pak MNepxeta (tvn ll). 3a6o-
nesaemocTb HM3Kas: 0,1-2,4 Ha 1 000 000 xuTenen B rop.
CooTHoLleHne 3a601eBaEMOCTU Y MYXUMH U XEHLUMH CO-
crtaBnset 3—4,5:1 [4-6].

K. Ohara n coaBTt. B 2016 r. pa3pa6oTanu cuctemy
cTagupoBaHua 3abonesaHus JPI1 cornacHo mexpayHa-
pogHor HomeHknatype TNM [7]. Ncxopsa 3 pesynstaTos,
nony4deHHbIx asTopamu Ha 301 nauuweHTe, npegnaraertcs
crnegyoas cuctema ctagnposaHus: | ctagus, npu KoTo-
pow HabnogaeTcs pasmep nepsuyHor onyxonu T1, HO HeT
pacnpocTpaHeHusi B permoHapHble NMMAOoy3nbl U OTAaNeH-
HbIx MeTacta3oB (NOMO); Il ctagus xapakTepuayeTcs pas-
MepOM MNepPBUYHOM OMyXonu He MeHee T2 U OTCyTCTBUEM
pacnpocTpaHeHusi B permoHapHble NMMAOoy3nbl U OTAaNeH-
Hbix meTacTasos (NOMO); lll ctagua npegnonaraet no6oe
3HayeHve nokasatens T, HO pacnpocTpaHeHue B permo-
HapHble numdoyanel (N1 B ctagum llla n N2 B ctaguu llib);
npw IV ctagumn moxeT 6bITb Nto6oe 3HadeHne T u N n npu-
CYTCTBYIOT OTAaNneHHble meTactasbl (M1).

Knunuyeckas kaptuia

OPI1 B OCHOBHOM MopaxaeT y4acTKM C BbICOKOWN KOH-
LeHTpaumen anoKpUHHBIX Xeres, Takne Kak Koxa reHura-
JIMA, NOAMBILLEYHbIX BNaAUH 1 aHyca/nepuaHanbHOW 30HbI
[4, 5, 8]. Hawe Bcero nopaxaetcs ByNnbBa, Ha OO0 KOTO-
poi npuxoauTcs NpUnNnanTensHo 65% Bcex cnyyaes IPT.
4—17% BynbBapHbix P cBA3aHbI C CUMYNETAHHBIM PAKOM
cocedHUX OpraHoB, NATas AONA KOTOPbIX NonagaeT Ha pak
Bfaranua, Qpyrux yporeHuTasnbHbIX CTPYKTYp, MPsSMON
1 TONCTOW KULWKK [8, 9] (puc. 1).

MepuanansHaa 30Ha — BTOpasi Mo 4actoTe nopaxe-
Hua OPT1, coctaenaeT npnbnuantensHo 20% cny4yaes [10].
OPTI1 nepraHanbHOM 30HbI CBAA3aH C pakoM 61m3nexaLymnx
30H (pekTanbHbIin, TybooBapuasbHbii) B 33—-86% cnyyaes
[11, 12].

Myxckune nonosble opraHbl nopaxatTtcs ISPl B 14%
cny4aeB, 11% M3 KOTOPbIX CBSI3aHbl C CUMYIbTaHHbIM pa-
KOM MpOoCTaThl, AMYEK 1 MO4EBOro ny3bips [9].

MepBuyHble nopaxeHus SPIT MUMUKPUPYIOT nog pas-
NMYHbIE Oepmato3bl, Kak, Hanpumep, aK3ema, ncopuas,
KaHAMO03 KOXHbIX CKNagoK Uin Opyrue KOXHble MUKO3bI.
KrnvMHn4yeckn aTn oyvarn nposiBfsioTCS Kak YeTKO OYepyeH-
Hble 3pMTEMATO3HblE GMALLKMA C KPOBOUSMUSAHUAMU 1N BTO-
PUYHBIMW N3MEHEHUAMMW, B BUAE LUENYLUEHNA U U3ba3Brie-
Hua [13—15] (puc. 2). CnegyeT 06paTTe BHMMaHWE Ha To,
yto OPI1 4acTo MOXET UMEeTb MyNbLTUGOKaNbHBIA POCT
B nNpefgenax «KNMHUYeCKn 300poBbIX» TKaHEN, YTO co3gaeT
onpegeneHHble CAOXHOCTU MpU NIaHNPOBaHUN pe3eKumn
B npegenax Y1CTbIxX rpaHuy, [16].

Ouyarn OPIN moryT 6bITb COBEpLLUEHHO 6eCCUMMTOM-
HbIMW, WM, HA06OPOT, COMPOBOXAATLCA 3YAOM, XOKEHU-
eM M BbICOKOW 4yBCTBUTENbHOCTLIO [17, 18]. B cBA3mn

B BecTHuk gepmaTtonorum n BeHeponoruun. 2023;99(3):23-32
B Vestnik Dermatologii i Venerologii. 2023;99(3):23-32

wi i EAT
ol ey

L4 F -
e “tl ahian

Puc. 1. 3kcTpamavmapHblil pak Nemxera BynbBapHOii 30Hl
Fig. 1. Extra-mammary Paget cancer of the vulvar zone

Puc. 2. 3kcTpamammapHblii pak lempketa naxosoii 06:acTit B BIAAE 04EPHEHHOI
3PUTEMATO3HOM OMISLLKY C y4acTKamy 3p03MPOBAHIS 1 MaLepaLian KOXu

Fig. 2. Extra-mammary Paget cancer of the inguinal region in the form of
a delineated erythematous plague with areas of erosion and maceration of the skin

C 3TUMV HecneungruyecKuMmn cCUMNToMamMm B KIMHUYECKOM
npakTUKe MX Yalle NPpUHUMAaloT 3a KOXHble 3a6onesaHus
M MbITAIOTCH MPUMEHUTL KOPTUKOCTEPOUAbLI UNU MPOTUBO-
rpubKoBbIe Npenaparbl, KOTopble He3MEKTUBHLI B Cryvae
QP [17].
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Mpn HaNM4YMM CUMNTOMOB N OTCYTCTBUMN 3PEKTUBHO-
CTVU 3MMNUPUYECKOrO NleYeHns cnegyowmmM aMarHoctuye-
CKUM LLArom aBnsieTcs buorcmsa Koxu. K coxxaneHuto, ¢ Mo-
MeHTa MepBbIX KIMMHUYECKMX NPU3HAKOB [0 Bepudukaumm
AnarHosa npoxoaut B cpegHem 2—10 net [19].

Jle4yebHo-aMarHocTM4eCKUn  anroput™, MpUMEHsIEMbIN
y NaumeHToB ¢ Nofo3peHveM Ha SPT1, npegcTaeneH Ha puc. 3.

MatoreHes

HecmoTps Ha TO 4TO NMpU UMMYHOrMCTOXUMUYECKOM
okpalumBaHun Knetkn [legxeta B OCHOBHOM MOXOXW
Ha KNETKN XXenesucToro anuTenns, TOYHOEe MPOoUCXOoXae-
Hne BPI1 o cux nop He BbIACHEHO [5, 9].

CornacHo ofHol M3 pacnpoCcTpaHeHHbIX TEOPUIA NaTo-
reHesa OPT1, kneTkamu-NpeaLecTBEHHNKaMM 3TOro paka
SIBNAIOTCA TaK Has3blBaemble KneTku Tokepa. lNMocnegHue
SABMAIOTCA BHYTPUINUTENMANBHLIMU KNEeTKamMu CO CBETIOMN,
6negHO OKpalleHHOW LMTOMNNIa3Mon, KOTopble OblNn CBS-
3aHbl C «MOMIOYHONOAOOHBIMM Xenesamu» (mammary-like
glands) B npegenax BynbBbI [20, 21].

Mo pesynstaTaM Lenoro pspa rucTtonorn4eckux mc-
cnepgoBaHu 6uontaTtoB npu OPI 6bino BbigeneHo Oge
rpynnel natonorun [3]:

Hanbonee pacnpocTpaHeHHbI Tun nepsuyHoro SPT,
npu KOTOPOM KNneTku MNemxketa umenu anugepmansHoe
NPOUCXOXAEHVE U pacrnpoCTPaHANUCL Yepes anuaep-
MUC 1 NpupaaTku, ¢ NoTeHUMaibHOM NHBa3nen B AepMy
Ha NO34HeN cTaguu;

6onee pepkuin Tmn BTOpMYHOro OPTI, BO3HWMKaBLUMA
B pesyrnbraTe BHYTPEHHEro 3110Kka4eCTBEHHOro HOBO-
o6pa3oBaHus C 3anupepmasnibHON MHBa3uen KreTok
3NnoKa4eCcTBEHHON afjeHOKapLMHOMBI.

OB30P JINTEPATYPbI / REVIEW

Mpn BTOpUu4HOM OPI1 npegnonaraeTcsi, YTO 3M0OKa-
YeCTBEHHOE HOBOOOpa30BaHWE, CKOpee BCEero, SBMSeTcs
pesynsTatoM 3NMAepMOTPOMNHOro pacrnpocTpaHeHus 310-
Ka4yeCTBEHHbIX KNEeTOK Opyroro paka, f10Kanm3oBaHHOro
B cocefHux opraHax [22]. B HacTosLlee BpemMs cyuTaeT-
Cfl, YTO MHOrMe cfiydau, O KOTOPbIX paHee coo6Llanochb
KakK O COMyTCTBYIOLLEN KapuuHOMe NpuaaTkoB, HA CamoM
nene 6blnn BbI3BaHbl HUCXOAALLEN UHBA3MEN KNeToK ea-
XeTa B npugatku [3].

NnarHocTuka 3PIT: TucTonorMyeckoe uccneaoBaHue

Kak 6bIf10 CKa3aHo Bbllle, KMO4Y4eBbIM 3TarnoM Aua-
rHocTuku IPI1 ABnseTcs 6Uoncusa KOXXHOro 06pa3oBaHus.
BuontaT ganee okpaluvBaeTCcs reMaToOKCUAMHOM U 303U-
HOM NM60 nogBepraeTcss UMMYHOrMCTOXUMUYECKUM Me-
ToAaMm uccrnegoBaHusa ¢ onpefeneHnem cneumuyeckmx
aHTUreHHbIX MapKkepoB 3abonesaHus. KneTtku MNepxeTa sB-
NATCA KPYMNHbIMU, KPYITbIMU, aTUNUYHbIMUA BHYTPUINUTE-
nnanbHbIMKU KNeTKkamu co cnabo oKpaLleHHOW BaKyonuau-
POBaHHON LMTONNA3MON (06UNbHOE COfEep>XXaHNe MyLMHA)
M BbIpaXEHHbIMU fApaMnU MPU OKpPacKe remMaTOKCUINH-
303UHOM [23, 24].

OudbpepeHumanbHas guarHocTrKa npoBoANTCS MeXay
NepPBUYHBIMU U BTOPUYHBLIMU chopmamm IPT1, kKaHamMoo3om,
KOHTaKTHbIM AepMaTuToM, 6onesHblo KpoHa, 3k3emow,
3PO3UBHBLIM MSIOCKUM NULLAEM, THOMHBLIM FMAPafEeHUTOM,
rMCTUOLUMUTO30M U3 KNETOK JlaHrepxaHca, CKneposupyto-
MM finLLaem, NcCopmasoM, MITOCKOKNETOYHOM KapLMHOMOM
in situ, amenaHoUUTHON MenaHoMOoMn 1 rpU60BUAHLIM MUKO-
30M [24—-26].

Mpy¥ UMMYHOMMCTOXMMNYECKOM UCCNEeOOBaHUN TKaHeN
6uonTtata gna nepsudHoro OPI1, kak npaBuno, obHapy-

Bepudomkaums 3P pesynsratamu
TUCTONOTNYECKOr0 NCCNeA0BaHNS

[inqa UCKNio4eHNa paka Apyroil NoKanusauni:
06CNnefoBaHNe 0praHoBs 1 CUCTEM, NUMAATUHECKMX Y3I10B, 330¢haroracTpockonus, KoIOHOCKONKS,
umucTockonus, Mmammorpadus, abgomunansHas KT n KT opraHos manoro Tasa

In situ

l

LLInpokoe xupypru4eckoe McceveHue
unu npumeHeHne ®OT

l

Ha6ntopgeHne
J10 OTANEHHbIX UCX0/0B

Puc. 3. uarHoctnyeckii anroputm 3P
Fig. 3. Diagnostic algorithm of EPD
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l !
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l
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XvBaeTcs Hanuume umtokepatuHa-7 (CK7) n otcytcTeme
umTokepaTunHa-20 (CK20), B TO BpeMsl Kak npy BTOPUHHOM
OPT1 npucyTcTByHOT 06a 3TMX Mapkepa [27] (Tabn. 1).

Mpu 3Pl onpepeneHHON AMArHOCTUYECKOW YyBCTBU-
TeNbHOCTbIO 06N1aJatoT TaKXKe pakoBO-IMOPUOHASIbHBIV aH-
TureH (CEA) v aHTuren anutennaneHon memépanbl (EMA),
KOTOpble O6HAPYXXMBaTCA Kak Npuv NEPBUYHOM, Tak 1 Npu
BTOpM4HOM OPI1 [28].

IunarnocTtuka 3PI1: MonekynsapHo-reHeTH4ecKoe

npochunupoBaxue

MonekynspHo-reHeTuyeckme xapaktepuctukn OPT]
CyLLEeCTBEHHO BMSAIOT Ha NPOrHo3 3abonesaHus [27-28].
OcHoBHble Mapkepbl, cBa3aHHble ¢ OPT1, npegcTaBneHsl
B cBOOHOM Tabn. 1.

B HeKoTOpbIX MONEKYNApPHbIX UCCedoBaHMAX Oblno
NPOAEMOHCTPMPOBAHO, YTO MyTauun reHa, KoavpytoLle-
ro cuHTe3 dochaTManInHoO3nTON-3-KNMHa3bl/NPOTENHKM-
Ha3bl B (PIK3CA/Akt1), conpoBoxaarTcs 3nNMreHOMHbI-
MW U3MEHEHUAMMW, YTO BEAET K MOTEPE UMN K CHVXXEHWUIO
akcnpeccun E-kaprepuHa, 4To B CBOKO O4epefb CBA3aHO
c nporpeccuein nepsuyHoro 9Pl B MHBa3uMBHbIN pak. B ak-
TMBaLMN CUTHANBLHOroO NyTn ochaTnanINHO3UTON-3-Ku-
Hasbl (PI3K) n npotenHkmnHasel B (Akt1) onpegeneHHyto
pornb uUrpaeT runepskcnpeccus peuentopa anugepmarns-
Horo ¢pakTopa pocta 2-ro tuna (HER-2/neu), Bbicokui
YPOBEHb KOTOPOro KOppenupyeT ¢ UHBa3MEN B HUXeNexa-
e TKaHu N ¢ MeTacTasvpoBaHMeM B NMMAoy3nbl [29].
Momumo 3Toro, Takxe 6biNn BbIBIEHBI MyTaUMK B reHax
MLH1 (mutL homolog 1), MLH3 (mutL homolog 3), MSH2
(mutS homolog 2), MSH6 (mutS homolog 6) n PMS2
(PMS1 homolog 2, mismatch repair system component),
KOTOpble MOryT MPMBECTM K MUKpoOcaTeNsIMTHON HecTa-
6MNbHOCTU. EOAMHUYHBIE HYKNeoTuAHble NONUMOPMU3MBbI
B reHax, KoanpyoLmx CTPYKTYpY penapaunoHHOro nepe-
KpecTHo-koMnnemMeHTupytorero 6enka 1 (XRCC1, X-ray
repair cross-complementing protein 1), conps>eHsbl ¢ 60-
nee arpeccuBHbIM TedeHuem OPI1 [28].

427

HnarHocTuka 3PIT: cTpaTUthmKauus pucka u HabnofeHue

V naumeHToB ¢ gnarHo3om 3Pl uenecoobpasHo npo-
BOOMTL cTpatudpmkaumio pucka [17]. Ecnv y naumeHToB
C afieHoKapUnHOMOW 6nmM3snexalinx opraHoB Bce npenenb-
HO ficHO — JPT1 pa3BuBaeTCs Kak BTOpUYHas kapumHoma,
TO OTHOCUTENBHO NepBuyHoro API1 cunTaeTcs, YTO OH Ha-
YMHaEeTCAa B BUAE in Situ KapuMHOMbI, @ fanee Ha4nHaeTcs
npoLecc uHeasum B rnybokmne crnon gepmsl [9]. Cneposa-
TENbHO, OLleHKa MHBa3uM OMyXOJNieEBbIX KNETOK B AepMy AB-
NIIeTCA KNIOYeBbIM 3TarnoM Ans NiaHMpoBaHUs afeKkBaTHO-
ro neYeHus.

B cBfi31 C BbICOKMM PUCKOM peunamea npyv HeMHBa3mMB-
HoM 3PI1 pekomeHgyeTcA TLaTenbHOe 1 YacToe Habnoge-
HWe nauneHToB — 2 pasa B rof B Te4eHue nepBbIX TPeX et
1 ganee exerogHo, B TedeHue 10 net. lNpu nHBa3MBHOM
OPI nnn BTopu4Hom IPI HabnopgeHve 3a nauveHTamu
NpPoBOAUTCA C elle 60sbLUe 4acToToM N 06593aTenbHON
6uoncuen Bcex Nofo3puTenbHbIX obpasosaHui [14].

Mpu nHBasmeHoM JPI1 Bce 6onee NonynspHOM CTaHo-
BUTCS npoueaypa onpefeneHns U n3y4eHnss CTOPOXEBbIX
NMMAOY3MoB, KOTopas UMeeT BaXHOe MPOrHOCTUYEeCKoe
3HadveHue [17].

MpornocTuyeckue hakTopbl

Mpun OPI1 obLiasn 5-neTHAs BLDKMBAEMOCTb COCTaBNA-
€T 94,9%, Npu HanM4nmn fIOKOpPErnMoHapHbIX MeTacTa3oB —
84,9% 1 npu oTganeHHoM mMeTtacTtasumpoBaHum — 52,5%.
HekoTopble aBTOpbl Aaxe 0TMeYaloT, YTO obLuasn 5-neTHas
BbDKMBAEMOCTb MPU OTAANEHHbIX MeTacTa3ax CoCcTaBnsieT
Bcero 7% [30].

lMporHo3 3aBuMCUT OT foKanuM3aumm o6pas3oBaHUs:
y NauueHToB C BarvHanbHbIM PakoMm 605ee BbICOKUM pUCK
CMEPTHOCTM MO CpaBHEeHMIO ¢ nauueHTamm ¢ OPI1 BynbBbI
[17]. K He6bnaronpuaTHbIM MPOrHOCTUYECKUM MNpU3HaKam
OTHOCSAIT MOXWION BO3PAacCT, MY>CKOW NOM U CBETNbIA UBET
koxu [30]. HekoTopble nccnegoBaHus nokasanu, 4To naum-
€eHTbl ¢ 2 1 6onee MeTacTasamu B nuMmarmyeckme yanbl
MMenu XyfLive nokasaTenun BbDKMBAEMOCTU N0 CPaBHEHUIO

Tabnuua 1. 3KCnpeccust Mapkepos B 3aBUCUMOCTY OT Tna AP Mpu IMMYHOMMCTOXMMUYECKOM MCCTEL0BAHNM
Table 1. Expression of markers depending on the type of EPD during immunohistochemical examination

Ha3Banue mapkepa PN Tin PN TUN
CK20 OTpuuatenbHbli MonoXnTenbHbINA
CK7 [ToNoXNTENbHbII [ToNoXNTENbHbIIA

LinTokepatun-5/6 (CK5/6)

OTpuuaTenbHbilii

[ToNoXNTENbHbII

HER-2/neu OTpuuaTenbHbliA/Mon0KNTeNbHbIIA OTpuuatenbHblii/Mon0KNTeNbHbIIA
S-100 OTpuuaTenbHbiii OTpuuaTenbHbiii
HMB-45 OTpuuatenbHbIi OTpuuatenbHbIi
MART OTpuuatenbHbili OTpuuaTenbHbIi
CEA [onoxuTenbHbIi MonoxuTenbHbIn
EMA MonoxuTenbHbIi MonoxuTenbHbIi
GCDFP [ToNoXnTeNbHbIA OTpuuatenbHbIi
MUC1 MonoxuTenbHbli He BbIicCHEHO
MUC5AC MonoxuTenbHbli He BbIiCHEHO

Il BecTHuk gepmaTonorumn n seHeponorun. 2023;99(3):23-32
B Vestnik Dermatologii i Venerologii. 2023;99(3):23-32
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C TeMU, Y KOTOPbIX ObI1 NOpaxxeH BCEro ofuH numdatnde-
ckuin ysen [31]. Takxke 6b110 06HapPYyXEHO, YTO MauneHTbl
6e3 MeTacTasos B MMdaTnyeckmne yanbl, HO C TONLLMHON
onyxonu 6onee 4 MM UMenu XyaLuyto BebknsaeMocTs [30].

Ponb 6uoncum CTOPOXEBOro NuM@aTuyeckoro yana
npu 9P go cmx nop HesicHa. B ogHOM M3 peTpocnekTuB-
HbIX UCCnefoBaHU MeTacTasbl B CTOPOXEBOM nuMdoyane
6bInn obHapyxeHbl Yy 107 u3 151 naumenta ¢ numdane-
Honatuen. Npu aTom 15% nauneHToB 6€3 NuMdageHona-
TUM UMENU NOSNOXMUTENBHBIA CTOPOXEBOM NUMAATUHECKUIA
y3en no cpaBHeHUto ¢ 80% naumMeHToB ¢ nuMdageHonaTu-
en. CTaTyc CTOPOXEBbIX IMMAOY3/0B HE OKa3biBas BUs-
HWUS Ha OO6LLIYIO BbXMBAEMOCTb naumeHToB [30].

Neyenue

M3-3a HM3Kon 3a60N1eBaeMOCT N OTCYTCTBUSA paHdo-
MU3NPOBAHHbLIX KOHTPONMUPYEMbIX UCCefoBaHUA AaHHbIe,
kacatowpmecs nedenus OPI1, ocHOBaHbI NPENMYLLIECTBEHHO
Ha 4YacTHbIX HabnaeHUsAX. XOTa A0 CUX Nop He pa3pabo-
TaHa eguHas cTpaterus nevyeHus, B 60MbLUMHCTBE Cny4Yaes
NPUMEHSIETCS XUPYPrn4ecknin MeTop,.

Knaccuyeckoe Xvpypruyeckoe LLUMPOKOE WcceveHune
B npefenax 340pOoBbIX rpaHuL, NMOCTEMNeHHO ycTynaeT Me-
CTO MUKporpadguyeckon xmpyprim Moc, npu KOTOPOW BHY-
TpronepaumMoHHO NCCNeayTCA rpaHunLbl ncceveHus 0o Oo-
CTVXKEHUS «4UCTbIX» OT onyxonu rpaHuy [32, 33].

Llinpokoe ucceyexue

HecmoTpsa Ha BbI6op MeToda fevyeHus — pacLUnpeH-
HOe nccedeHue, LLUMPOKOe nccedeHue unu xmpyprus Moc,
B NnuTepaType OTMeYaeTcs BbICOKas 4YactoTa peunanBoB
(30-60%) [33], 4TO B OCHOBHOM CBSAI3aHO C MUKPOCKOMu4e-
CKMM pacnpocTpaHeHNeM OrnyxoneBbIX KNETOoK 3a npegensl
MaKpOCKOMUYECKMUX rpaHuL, oyara U MynbTUOKasbHbIM
pocToM. lMpy O6bLIMHOM LUMPOKOM WUCCEYEHUU yOanseTcs
60nbLLON 06bEM TKaHEW, B CBA3M C YEM YAaCTO BO3HUKAET
HEeOB6X0AMMOCTb 3aKpbITUSA paHeBoro gedekra ¢ NOMOLLbIO
KOMIMJEKCHbIX PEKOHCTPYKTUBHbLIX Onepaunii, YTO CHUXaeT
pUCK peunamnea, HO MOBbILLIAET PUCKU NOCeonepaumoHHbIX
OCIIOXHEHUA N HEeyOOBMEeTBOPEHHOCTb 3CTETUYECKUM pe-
3ynstaTom [33].

MMpu 3TOM B nNuTepaType HeT eOUHOr0 MHEHWUs OTHO-
CUTENMBbHO FPaHnL, «LUMPOKOro uccedeHns» npu IPI1 [34].
YacTb aBTOPOB CHUTAIOT 4OCTATO4HbLIM OTCTYN Ha 1 cMm [35],
Opyrve HacTamBarT, YTO HEOOXOAMM OTCTYN KaK MUHUMYM
Ha 3-5 cM OT BUAMMbIX rpaHuy, onyxonu [36].

CuctemaTnyeckmii 0630p cornacHo Kputepuam Ko-
KpenHa npoOoeMOHCTpUpoBarn, 4YTO pas3Mepbl «YUCTbIX
rpaHuu» He BAMAIOT Ha 4acToTy peumamBupoBaHusa [37].
C ppyrow CTOpOHbI, TONIbKO B 57% PacCMOTPEHHbIX UCCe-
[0OBaHUM NpPOBOAMMOCE BHYTPMOMNEpaunoHHOe uccnenoBa-
HWe rpaHuL ucceyeHus. B pesynbstate aBTopbl 0630pa Npu-
LM K BbIBOAY, YTO HE CYLLECTBYET AoKa3aTenbHOW 6a3bl
ONs COCTaBMNEeHUs pekoMeHOaunin OTHOCUTENBHO XUpYpru-
Yeckunx BMeLuatenscTs npu IPM [37].

Mukporpaciuyeckas onepauus Mooca (MOM)

Mpn MOM nposogutca 100%-9 oueHka rpaHuy uc-
ceYyeHusi, Npy KOTOPOM yAaeTcsi UCCeYb TOMbKO NOpaXeH-
Hble TKaHW 1 YMEeHbLLUUTb 4acToTy peunamsuposaHus [38].
Bo Bpemsi jaHHOM onepaumu 3a OfMH pa3 yaanseTcs OauH
CfIoM TKaHW BOKPYr BWOMMOM OMyXOnu W NpoBepsieTcs
Nnof MMKPOCKOMNOM Ha Hanu4ne pakosbIX KNneTok. [ns ato-
ro BbINOMHAETCA WHTPaonepaumoHHOEe TMCTONOrn4eckoe
nccnegoBaHne CBEXe3aMOPOXEHHbIX CeKLMI, KOTOpoe no-

T. 99, Ne3, 2023
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3BOSIAET MCCreaoBaTh Kpasi ¢ TOYHOCTLIO A0 MeHee 0,1 Mm
[38]. lMNpouecc nosTopsieTcs OO Tex nop, noka He 6yget
ypaneHa Bcsl atunu4yHas TkaHb. [pyn 9Tom BUAae onepaumm
yoanseTcs Kak MOXHO MeHblle HopMasbHOW TKaHu [39].
KoropTHoe uvccnegoBaHue, npoBegeHHoe S.J. Kim m co-
aBT., MPOAEMOHCTPUPOBANO 4acToTy PpeLManBYPOBaHUS
11% nocne MOM no cpaBHeHuto ¢ 31% nocne LnMpoKoro
ncceveHus [40].

B cBfA3n ¢ HM3KOW pacnpocTpaHeHHocTbio JPI po-
kasatb acdpgektnBHoctb MOM kparHe cnoxHo [33].
Yactota peumagmeoB npu wucnonb3osaHun MOM octa-
€TCA Ha CYLEeCTBEHHOM YPOBHE, 4TO, BO3MOXHO, TakK-
Xe CBA3aHO C MyNbTUAOKaNbHbIM POCTOM 3abonesaHus
N CNOXXHOCTBIO MUKPOCKOMMYECKOro pacno3HasaHus JPT1.
OpHMM 13 BO3MOXHbIX MyTeN ynydlleHus BHyTpuonepa-
LIMOHHOM AMarHOCTUKN SBNSIOTCA 60fiee TOHKME CeKuuu,
Ka4yeCTBEHHOe OKpaluMBaHWe W MpUMEHeHue WHTpaone-
pauUMOHHOrO0 MMMYHOOKpALLMBAHNA Ha Takue MapKepbl,
Kak untokepatunH 7 (CK7) [25] n pakoBO-aMOpUOHanbHbIN
aHTureH (CEA) [41].

MpymeHeHne MOM ansa neyeHns 60MnbLWMX NO 06bEMY
oyaros OPT1 Heuenecoobpas3Ho B MnaHe pacxofa BpeMeH-
HbIX W OPYrvX pecypcos, MO3TOMY AJ15 MOJO6HbLIX CriyYaes
paspaboTtaHa mMogudmumposaHHas MOM. Tak HasbiBae-
Mas nepudpepudeckas mogudukaums MOM BkniovaeT mc-
CeYyeHue LeHTparbHOW 4acTu C OMNyXoribio A0 BEPXHEW No-
FIOBMHbI MOJKOXHO-XMPOBOro Cfosi ¢ npuMmeHeHem MOM
Ona onpepenexHns nepudepudeckmx Kpaes [42].

[na nosbiweHns 3EEKTUBHOCTU  XUPYPru4eckomn
pesekummn J.N. Ye u coasT. Npeanoxunm MecTHoe npume-
HeHve 5-TopypaumnoBor masu nepepn XvMpypruyecknm
neyeHnem Ansa nogaBneHns CyoKIMHUYECKNX 04aroB, foka-
JIN30BaHHbIX B OTAANEHHOCTUN OT MepBMUYHOro o4ara, YToobl
yBENM4UTb LLIAHChI Ha NOoNHoe naneyeHune. boino nokasaHo,
4YTO nepuoanyeckoe npuMeHeHne 5-cptopypauuna nocrne
ne4veHns ans NnpouNakTUKM PaHHUX UM CYOKIMHNYECKMX
peunanBoB ABMSIETCA MHOroo6eLlaLmmM Metogom [43].

Jiumchapenaktomus npu 3PN

OHEKTUBHOCTL  PErMOHAPHON  NMMAaOEHIKTOMUM
y NaumeHToB C uHBa3MBHbIM JPI1 sBnsetca cnopHon [17].
A. Tsutsumida n coaBT. npegnaraloT NMMbageHIKTOMUIO
AN naumMeHToB C MobbiM U3 CrepyroLmxX NPU3HaKoBs: Ha-
nvyve numdpageHonaTtumn, MetactasvposaHne B nMmdoys-
Ibl, OMYyXOSX, NPOHUKAalOLLME rIy6Xe ceTyaTon Aepmebl [44].
Bo Bcex ocTanbHbIX Criydasix OTCYTCTBYIOT yo6eauTenbHble
OaHHble 06 3(PHEKTUBHOCTM permoHapHom NMMAaaeH3KTo-
MWW MPU OTCYTCTBUU KITMHNYECKUX MPU3HAKOB MeTacTasmpo-
BaHuWA. Y naumeHToB ¢ nHBasunsHbIM OPI1 nocne xmpyprude-
CKOro feYveHunsi pekoMeHmayeTcs TartenbHoe KIMHUYeckoe
HabnoaeHne BMeCTo numMgageHakToMmum [17].

doToanHamuyeckas Tepanus

KoHcepBaTuBHblE METOAbI Nle4eHNss NoaxoaaT ana na-
LIMEHTOB, KOTOPbIM NPOTMBOMOKAa3aHbl XMpyprudyeckne me-
TOAbl flIe4eHNs B CBA3M C COMYyTCTBYIOLMMU 3a60N1eBaHNs-
MU UNN NOXWUIbIM BO3PaCcTOM, BbICOKMM PUCKOM Hapko3a
1 rocneonepaLyoHHbIX OCIOXHEHWNA, MHOXECTBOM 04aros,
a Takxe B criydae oTKasa nauueHTa oT onepauuu [44].

®doTtogmHammyeckas Tepanusa (POT) ycnewHo npume-
HAETCA AN neYeHus NOBEPXHOCTHbIX SnMaepMaribHbIX HO-
BOOOGpa30BaHUi, TakUX Kak akTMHUYECKUA KepaTos3 W no-
BEPXHOCTHble 6a3annomsbl, B ToM Yucne ana IPI in situ.
OAOT Takxke NPUMEHSIOT B COYETaHUU C XUPYPruyeckum
NieYeHneM ans nevenns nHeasmsHoro JPM [17].
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OOT aBnseTcqa MeHee MHBA3UBHbLIM fle4EeHUEM, MNo-
MOraeT Bblfle4nUTb o4aru BO BpeMs eQuHOM Ceccumn n no-
TeHUuManbHO 3axBaTblBA€T KI/IMHWYECKN COMHUTESIbHbIE
ovarwu [45].

C TOYKM 3peHust fokasaTenbHON MeauuMHbl dddeK-
TmBHocTb OOT npu nevenun SPT1 HeybeguTensHa. Bee xe
oTOesflbHble UCCMefoBaHUa Ha AaHHYI TeMy OeMOHCTpU-
pytoT 3(PEKTUBHOCTL AaHHOro Metoga nedeHus. OpHo
U3 HelaBHUX NUccrnegoBaHui nokasano, 4to npu ®OT HenH-
BasusHoro OPI1 B 78% (7 u3 9 o4aro) 6bl1v JOCTUMHYThI
NOMHbIN OTBET N 6e3peunanBHbIN nepuod ot 12 ao 96 me-
caues [46].

MecTtHas JiekapCcTBEHHad Tepanuna

Ins nedeHus OPI1 B Ka4ecTBe MECTHbIX areHTOB valle
BCEro UCMNonb3yTCA Ma3u 1 KpeMbl Ha OCHOBe 5-hTopypa-
umna, 6neomMuumMHa 1 UMUKBUMOA.

Masu, copgepxalime 5-cpTopypaumn n 61eOMULMH,
NPOAEMOHCTPUPOBANN MNOCPEACTBEHHYIO 3PHEKTUBHOCTb
B KITMHWUYECKUX UCCNEeOOoBaHUNAX, B KOTOPbIX NaUMeHTbl Tak-
Xe oTMeYanu cepbes3Hble N060YHbIE 3PMEKTLI, B TOM YUC-
e CUnbHYI0 6011b, N36bITOYHOE LLENYLLIEHNE KOXW U annep-
rmyeckue peakuum [17].

HekoTopble KNMHWYECKWe uccrnegoBaHus NpoAEeMOH-
CTpuUpoBanu, 4To y NauMeHToB Ha POHE MECTHOrO feveHus
5-tpTopypauuncogepxalimmm  npenapatamu  Habnoga-
€TCA KNMHMYecKoe ynydlleHue, HO nocnegytollee rmcro-
NIOFMYEecKoe mccrnegoBaHMe GMONTATOB KOXWM MOKa3biBaeT
coxpaHeHne natonormyeckoro npouecca [47]. MNpu atom
nuccrnefoBaHus NokasblBatoT, YTO NPUMeEHeHWe 5-pTopypa-
LUMNOBOM Ma3u B COYETAHUN C XMPYPrUYECKUM NeYeHnem
ABnaeTca 3(pPeKTUBHOM KOMOUHaumen [44].

MHTepecHbIMM nMpefacTaBnaoTcs AaHHele M. Sawada
W COaBT., KOTOpble NoKasanu 3HEKTUBHOCTb UCMOMb30Ba-
HUA 5% Kpema UMMKBMMO[, B Ka4eCTBe cpefcTea Ans MecT-
Horo neyenust OPI1 [48]. OgHaKo B 3TOM Xe UCCneaoBaHnn
y npenapara Habnoganucb nobo4Hble 3apdekTsl B BUAE
MECTHOro pasfpa)xeHusi, KOTopble YCTPaHANUCbL BPEMEH-
HOM OTMEHOW fleYeHus.

Jlyyesas Tepanus

JlyueBas Tepanus Kak nepBuvYHasd, Tak U agblOBaHT-
Has, ABMSETCA MOTEHUMANbHO MEepCrneKTUBHLIM BapwuaH-
ToM nedeHns ISPl ¢ yacToTol OoTBETa B AManasoHe oT 62
0o 100% [49]. Kak n B cny4ae ¢ gpyrumm MeTtogamu ne-
YeHusa npu P, oTHOCUTENBbHO 3PPEKTUBHOCTU NyHEBON
Tepanuu OTCYTCTBYIOT paHAOMN3NPOBAHHbIE KOHTpONUpYe-
Mble UCCNneaoBaHUs, CpaBHUBAIOLLME €€ C XUPYPruyecKnM
ncceyeHneMm, Takxxe OTCYTCTBYIOT UCCNeaoBaHUSA C npume-
HEHMEM pa3NNYHbIX PEXUMOB paauoTepanuu (BKo4as
OUCTaHUMOHHYIO Tepanuio, MHTepcTuumarnbHyto 6paxure-
panuio n nnesmotepanuio) [17].

M. Tolia n coasT. ony6nukosann KokpaHOBCKWUI 06-
30p KIMHUYECKMX MCMbITaHWA, B KOTOPbIX MPUMEHsNnach
nyyesas Tepanusa y naumeHtoB ¢ OPI1 B gnana3oHe [o3
49-63 I'p [50]. CornacHo 3ak/O4eHN0 aBTOPOB Jly4YeBas
Tepanusa MOXET NPUMEHSTLCA Y MOXMUIIbIX NALMEHTOB U/unm
Npy HanU4yMM MEeOVLMHCKUX MPOTMBOMOKA3aHWUA, a Takxe
MOXET ObITb pacCMOTPEHA MPU HaNUYMN PakToOpOB PUCKa,
CBSAI3aHHbIX C JIOKasnbHbIM peunanBoM, U Npu Heonepabesb-
HOM MeCTHO-pervoHapHoMm peuuause. M. Hata n coasr.
NPVBOZAT faHHble 0 22 naumeHTax ¢ AP, y KoTopbix 6bina
npuMeHeHa AUCTaHUMOHHAA NyyYeBas Tepanus ¢ o6Llen fo-
301 o6nyyeHus ot 59,4 po 70,2 'p 1 cpokoM HabnoaeHus
ot 0,6 po 11 net [51]. Y 13 13 22 nauneHToB Habnogan-
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cs peunaue B Cpoku oT 3 Ao 43 MecsaueB rnocne fy4esomn
Tepanuu, u3 HUX y 3 6bI10 MEecTHoe nporpeccupoBaHve
B Npefgenax nons oényyexHus, a y 10 pasBunmcb Metacta-
3bl B MMdaTUYECKMX y3nax unu otganeHHble metacTasbl
3a npegenamu nons o6y4eHust.

C [pyror CTOpOHbI, NlydeBasi Tepanunst 4HacTo COMNpoBO-
XOAEeTCA KOXHbIMU OCNOXHEHUSIMU, @ XUPYPrn4eckoe ne-
YeHVe peuMaMBOB Y NAUMEHTOB, paHee yXe nepeHecLunx
Ny4yeBylo Tepanuio, CONPOBOXAAETCA HapYyLLEHUEM 3aXMB-
nenus [50].

CuctemHas XuMuortepanusa

Mpu nporpeccupytoiem BPI1 ¢ oTaaneHHbIMM MeTa-
cTazamu 60MbLUMHCTBO METOA0B feYeHs1 OCHOBaHbI TOSb-
KO Ha OTAESbHbIX COOBLLUEHUAX O KNMUHUYECKUX CyYasX.

JaHHble 0 peaynbTatax NpUMEHEeHUs XumMmoTepanum
B Bue MOHOTepanuu npu gUCCEMMHUPOBAHHOM MeTacTa-
TnyeckoM IPIT 6binm HeyTewmTenbHbIMU. OHAKO HEKOTO-
pble nccnegosartenu gokasanu aMeKTUBHOCTb NPUMEHe-
HUS KOMOUHUPOBaHHOM XMMuoTepanuu [52, 53].

K. Oashi 1 coaBT. ony6nukoBanu pesynsraTbl 3hdek-
TUBHOIO MPUMEHEHUS KOMOWHMPOBAHHOW XMMMOTEpanum
(anmpybuumH, MutoMnuMH C, BUHKPUCTUH, KapbonnaTuH,
5-cbTopypauun) y 7 naumeHToB ¢ meTactatmyeckum OPTI
[54]. Y nauueHTOB MefguaHa o6Lien BbDKMBAEMOCTU CO-
cTtaBuna 9,4 mecsua, BbXXMBAEMOCTU 6e3 NporpeccnpoBa-
HUA — 6,6 Mecaua, a nokasartesnb rogu4HoOn BbDKUBAEMO-
CcTn Habnogancs y 43% nauneHToB.

B wuccnegoBaHum H. Cai 1 coaBT. OTMEYEHO,
YTO NPY NPUMEHEHUN UHTEPMUTEHTHON KOMOUHUPOBAHHOM
XMMuoTepanuu AoueTakcesnoMm U umcnnatMHoM y 8 naum-
€eHTOB ¢ MeTacTaTtnyecknum OPI1 yacTtoTa obLiel 5-neTHeln
BbKMBaemMocTn coctasuna 87,5% [55].

JlaszepHoe neyenue

Psan vccnepoBaTtenein oTMeYaloT NasepHyto OecTpyK-
uuio npy OPT B Ka4ecTBe NepCnekKTMBHOrO MeToda Ans ms-
y4eHus [56-58]. OgHako, HECMOTPS Ha METOOUYECKME Mpe-
MMyLLIeCTBa WM MNPOCTOTY B BbINOMHEHUN, LOCTOBEPHbIX
pasnuyunini No 4acToTe PeuuamnBOB/OCIOXHEHUA U O6LLEeNn
BbDKMBAEMOCTM [N Na3€epHOro JieYeHusi, B CPaBHEHUU
C TPaAULMOHHBIM XMPYPru4eCKUM METOOM, He 6bINI0 OTME-
4yeHo [56]. Kpome Toro, ucnonb3oBaHue nasepHom 0ecTpyK-
UMM B BMAe MOHOTepanun nokasano 6onee 4actoe pas3su-
Tne peunameoB IMP (67%) No cpaBHEHUIO C KOMOUHaLMEN
C LUMPOKMM ncceveHrem (33%) [58].

ﬂpyrue METOoAbl NeYeHuq

B nutepatype o nedeHun 3BPI1 umeroTca paHHble
O BO3MOXHOCTW UCMOSb30BaHUA B Ka4ecTBe ansTepHaTu-
Bbl XMPYPruyeckoMy MeTofly MHrMbuTopoB hakTopa pocTta
anupgepmunca 2 (HER-2/neu) [59, 60], a Takxe onucaHune
NO3UTUBHBIX KIMHUYECKUX CllydaeB NMPUMEHEHUs aHTaro-
HUCTOB CTEPOUOHBIX FOPMOHOB [61] 1 9CTPOreHHbIX peuen-
TOpoB [62].

BaXHO OTMETUTb, YTO MONYyYEeHHble HeJABHO OaHHble
O MOTeHUManbLHo xopoLuen 3PdPeKTUBHOCTU UHIMOUTOPOB
MMMYHHbIX KOHTPOSbHbIX To4vek (Ununumymaba n Husony-
Maba) NpeacTaBnAlTCA MHOroobellaWwmyMm Ons Aanb-
HenLwero n3y4yeHns BO3MOXHOCTEN MPUMEHEHUS 3TUX Npe-
napaToB npu MeTactasuvpytoLLern popme IPI [63, 64].

3akniouenue

AkcTpamamMapHbid pak MNegxeTa ABASETCH OTHO-
CUTENbHO pefdKMM 3a6orneBaHWEM C HeJOCTaTO4HO W3Y-
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30,

YeHHbIM NaTtoreHe3oM. VIMEHHO NO3TOMY OYEeHb CMOXHO
uccrnegoBatb 3PPEKTUBHOCTb TOrO UAM UHOro Metofa
ne4vyeHuns unu paspaboTaTb efuHble NPOTOKOMbl Ha OC-
HOBaHUM KOHTPONMUPYEMBbIX PaHOOMU3UPOBAHHBIX WUC-
cnegoBaHui. [unarHoctmka 3aboneBaHus [OSKHA OcC-
HOBbLIBATbCA Ha rMUCTOMNATONIOMMYECKOM WCCefoBaHum
M UMTOreHeTU4eCckoM aHannise. BaxHOW cocTaBnstoLemn
ne4vyebHbIX MeponpuATUA ABRASETCA MOHUTOPUHI peumu-
OUBOB 3a60neBaHus, KOTOPble BO3HUKAIOT C BbICOKOW

OB30P JINTEPATYPbI / REVIEW

4acTOTOW, B CBSI3N C 4YEM MOABMAETCA HEO6XOANUMOCTb
NOBTOPHbLIX KYPCOB NeYeHuUss 1 KOMOMHMPOBAHUA pasnuy-
HbIX METOJOB Jle4eHUs, C Y4eTOM UX BO3MOXHbIX NO60Y-
HbIX 3adpdekToB. CambiMU BaXHbIMU MPOrHOCTUYECKUMMU
hakTopamu npu IPI1 ABNAOTCA yPOBEHb NHBA3UU U CTe-
neHb nopaxeHus nuMdoysnos. [Ona Metactatuyeckoro
3aboneBaHns [0 HACTOSLLLEro MOMEHTa He NpeasnoxeHsbl
3(ppeKTNBHLIE METOAbI NleYeHus, YTo TpebyeT fanbHemn-
wero uayderus gaHHon Temol. JJi
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Parietal and occipital hair loss patterns in initial stages
of androgenetic alopecia in men

© Kondrakhina I.N."*, Verbenko D.A.", Zatevalov A.M.2, Deryabin D.G.!

' State Research Center for Dermatovenereology and Cosmetology, Moscow, Russia
2 G.N. Gabrichevsky Research Institute for Epidemiology and Microbiology, Moscow, Russia

Background. The initial stages of androgenetic alopecia in men are characterized by a variety of clinical
manifestations in the parietal or occipital scalp regions. However, the differences in the pathogenesis of
hair loss patterns are not well understood; no selective treatment has been developed.

Objectives. To assess the trichological characteristics of patients with initial stages of androgenetic
alopecia, identify the genetic and non-genetic factors being responsible for hair loss in different scalp
regions, and assess patients’ response to conservative therapy.

Materials and Methods. Trichograms were photodocumented using an AramoSG microcamera (Republic
of Korea). The genetic factor was analyzed by minisequencing of single nucleotide polymorphisms
rs929626, rs5919324, rs1998076, rs12565727, and rs756853. The study of non-genetic factors involved
assessment of the hormonal status (total and free testosterone, dihydrotestosterone, 170OH-progesterone,
dehydroepiandrostenone, and SHBG) and blood contents of trace elements (Mg, Ca, Zn, Cu, Se, Fe) and
vitamins (B12, D, E, folic acid). Conservative treatment consisted of topical application of 5% minoxidil
(twice daily, 4 months) and personalized correction of micronutrient deficiencies.

Results. The study involved 47 males with initial stages of androgenetic alopecia. Their trichological
examination showed two patterns consisting in a predominant decrease in hair density and diameter in the
parietal and occipital scalp regions, which were the criteria for patient allocation into subgroups. Intergroup
comparison revealed similar genetic risk, while hormonal parameters (increased dihydrotestosterone
levels and decreased free testosterone) characterized the subgroup with the parietal hair loss pattern.
Multiple deficiency of Zn, Cu, Se and vitamins B12, D, and folic acid was also detected in all the patients.
Subsequent conservative treatment had a positive effect in patients with the parietal hair loss pattern, while
no significant response was observed in patients with the occipital pattern.

Conclusions. The study develops ideas about differences between the androgen-dependent parietal and
androgen-independent occipital hair loss patterns in the initial stages of androgenetic alopecia, requiring
different approaches to their conservative therapy.

Keywords: androgenetic alopecia, hair loss patterns, pathogenesis, conservative therapy
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apHeTaAbelfI U OKITUIINTAABHBI HATTEPHBI YTPATHI BOAOC
IIPU PAHHUX CTAAUAX AHAPOTEHHOM AAOIEINH Y MYKINH

© Konpapaxua W.H.™, Bepberko [.A.", 3atesanos A.M.2, depsoun 1.

' TocynapCTBEHHbIA HAy4HbIN LIEHTP AEPMATOBEHEPONOrM 1 KocMeTonorin, Mocksa, Poccus
2 MOCKOBCKIIA HAY4YHO-VICCNIE0BATENbCKIUI MHCTUTYT anuaemmnonorun i Mukpobuonorum um. T H. Tabpuyesckoro, Mocksa, Poceus

0O60cHoBaHue. PaHHVe cTagmnm aHOPOreHHOM anoneumm xapakTepuayloTcs pa3Hoo6pa3nemM BapnaHToB TeYEHWS,
HepaBHOMEPHO 3aTparvBaroLLmMX NapueTanbHy0 UK OKLMNUTaNbHY 0611acTy Koxu ronoebl. OgHako pasnuyus B na-
TOreHe3e AaHHbIX COCTOAHUIN N3y4eHbl HELOCTATOYHO, a NPOTOKOMbI UX Tepanun He 060CHOBAHbI.

Llenb nuccnepoBaHunsa. AHann3 TpUXonorMyecknx XxapakTepmMCcTuK NauMeHTOB C paHHUMK CTaansaMU aHaPOreHHON
anoneuun ¢ ngeHTUdMKaLumen reHeTUYeCKNX N HereHeTUYeCcKuX hakTopos, onpeaensaoLmnx yTpaTy Bonoc B napue-
TanbHOM M OKUMNUTANBbHOM 30HaX CKanbmna, a TakXe BbIPaXXEHHOCTb OTKIINKA HA KOHCEPBATUBHYIO Tepanuio aHHOro
3aboneBaHus.

MeTopabl. XapakTepuUCTUKM TpUXOrpamm npoaHannanpoBaHbl ¢ UCMoNb3oBaHMEM MUKpokamepbl Aramo SG (Pecny6-
nvka Kopest). Ponb reHeTnyeckoro akropa oueHeHa Ha OCHOBE OHOHYKNEOTUAHbIX NONMMOP(M3MOB rs929626,
rs5919324, rs1998076, rs12565727, rs756853. ViccnenoBaHne HereHeTMYeCcKmx (bakTopoB BKJOHAIO nokasaTtenm
ropMoHarnbHoro choHa (6L 1 CBOBOAHbIM TECTOCTEPOH, AnrnapoTectocTepoH, 170H-nporectepoH, oernapoanu-
aHgpocTteHoH, 'CIIN), a Takxe cofepxaHue B Nna3me Kpou Mukpoanementos (Mg, Ca, Zn, Cu, Se, Fe) n BuTammHoB
(B12, D, E, chonuesoin kncnotbl). icnonb3oBaHHbIN BApraHT KOHCEPBATMBHOM Tepanuu npegycMmaTpmsan MecTHoe
npumMeHeHne 5% pactesopa MUHOKCMAuNa (2 pasa B AeHb B TeYeHue 4 MecsLeB), JONOMHAEMOe NepcoHann3npoBaH-
HOW KOPPEKLMEN BbIABMEHHBIX MUKPOHYTPUEHTHbIX edULNTOB.

Pe3ynbTtatbl. B uccnegosaHune BkntoYeHbl 47 NaUMEHTOB C paHHUMUK CTagusaMu aHaporeHHon anoneuun. Nx Tpmxo-
nornyeckoe ob6crnefoBaHne Nokasano Asa BapuaHTa Te4eHns JaHHOro 3a6ofeBaHns, 3aknio4aroLLmecs B HepaBHoO-
MEPHOM YMEHbLLEHUN NIOTHOCTU 1 AMamMeTpa BOSOC B NapueTanbHOW U OKUMAUTASIbHOM 30HaX CKanbna, 4To ABUIOCh
060CHOBaHWEM A1 (DOPMMPOBAHNA COOTBETCTBYHOLLMX Noarpynn. CpaBHUTENbHBIA aHanna B noarpynnax nokasar
CXO[HbIN YPOBEHb FEHETMYECKOrO pUCKa, B TO BPEMSA Kak napameTpbl FOPMOHANbLHOIO (hoHa (NMOBbILLEHHbINA YPOBEHb
OVrnapoTecTocTePOHA NP CHMXXEHUN CBOBOOHOIO TECTOCTEPOHA) CTATUCTUYECKM 3HAYNMO BbIAENANN NaLUeHToB

C napuveTanbHbIM NaTTEPHOM yTpaTbl Bonoc. Ha aToM hoHe MHOXeCTBEHHbIE AedmunTbl Zn, Cu, Se n BUTaMUHOB
B12, D, ponmeBoin KUCNOTbI ObINN XapakTepHbl 418 BCEX MaUVEHTOB C paHHUMKU CTagusaMn aHaPOreHHon anoneuuu.
MocnepytoLan KoHcepBaTBHaA Tepanusa No3BoNmnna QOCTUYb BbIPAXKEHHOMO KIIMHWMYECKOro adidhekTa y naumeHToB

C napveTanbHbIM NaTTEPHOM yTpaTbl BOMOC, B TO BPEMS Kak NauneHTbl C OKUMNUTasIbHbIM NATTEPHOM HE AEMOHCTPU-
poBanu 3Ha4MMOro ynyyLleHus napaMmeTpoB TPUXOrpamMm.

3akntoyeHue. Pe3ynbrathbl NPOBEAEHHOIO MCCNeaoBaHNa (DOPMUPYIOT NPeACcTaBleHNs 06 aHApPOreH-3aBUCMMOM Na-
pueTanbHOM 1M aHAPOreH-He3aBNUCUMOM OKLMNUTaNbHOM NaTTepHax yTpaTbl BOMOC NPU PAHHUX CTaausaxX aHaporeHHoM
anoneuun, TpebyoLmUX pasHbIX TepaneBTUYECKMX NOOAXOA0B.

Knto4eBble cnosa: aHAporeHHas anoneuus; NnaTTepHbl yTpaTbl BONIOC; NaToreHe3; KOHcepBaTUBHasA Tepanusa
KOHd)J‘IVIKT MHTEPEeCOB: aBTOPbI JAHHOW CTaTby NOATBEPAUIIN OTCYTCTBME KOHMIIMKTA HTEPECOB, O KOTOPOM
HEeob6XxoaMMO COOBLLMUTD.

MNcToYHUK CbI/IHaHCI/IpOBaHWiI: PYyKONUCb MOAroTOBNEHA U ONy6fMKOBaHa 3a CHET (PMHAHCMPOBAHMA MO MECTY
paboTbl aBTOPOB.

Bblpa)KeHl/Ie NPU3HaTENbHOCTW: aBTOPbI BbIpaXatoT UCKPEHHIO 61aroqapHoCTb nauneHTamM 1 30opoBbiM
006pOoBOsbLAM, MPUHABLLMM yYacTue B NMPOBEAEHWUM UCCNeN0BaHUS.

Ona yntuposaHus: KongpaxuHa U.H., Bep6erko . A., 3ateBanos A. M., Jepsi6ux O.T. MapuetansHbiit

M OKLMNUTaSIbHbIA NaTTepHbI yTpaThl BOIOC NPY PaHHUX CTaausaX aHAPOreHHON anoneuum y Myxu4mH. BecTHuK

AepmaTtonorum n seHeponorun. 2023;99(3):33—43. doi: https://doi.org/10.25208/vdv1409
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Il Background

Androgenetic alopecia (ICD-10 code L64) is the
most common type of pathological hair loss [1], whereas
alopecia areata, cicatricial alopecia, and other types of
alopecia are much rarer in modern clinical practice. This
disease is characterized by well-discernible stages of
progressive hair loss, which is represented in most of the
proposed classification systems, the Hamilton—Norwood
scale being the most popular one [2]. Early stages (I-1V) of
androgenetic alopecia are characterized by a broad variety
of hair loss patterns in different scalp regions, which should
be regarded as specific types of the disease preferentially
affecting the parietal or occipital regions [3]. The current
position on importance of biophysical and physiological
parameters in these scalp regions, which are considered
to be androgen-dependent and androgen-independent,
are another argument in favor of analyzing these patterns
individually [4].

The contemporary views on the mechanisms of the
onset and development of androgenetic alopecia indicate
that this disease has a multifactorial pathogenesis, which
is determined by combined action of a number of genetic
and non-genetic factors [5]. Thus, the modern DNA analysis
techniqgues have made it possible to identify genetic
polymorphisms associated with the risk of developing
androgenetic alopecia [6] and predominantly related to loci
encoding cellular development and cytodifferentiation. In
turn, elevated levels of male sex hormones (androgens),
and dihydrotestosterone (whose effect consists in reduction
of the phase of active hair growth (anagen), lengthening
of the regression phase (telogen), miniaturization and
fewer total number of hair follicles) in particular, have
conventionally been regarded as the key non-genetic factor
responsible for the development of androgenetic alopecia
[7]. Individual vitamins and micronutrients whose deficiency
presumably has a negative effect on the trophism of skin
appendages have been identified as other non-genetic
factors [8]. Integral consideration of these factors within
a unified multi-parametric model has made it possible to
elaborate a theoretically substantiated system for predicting
the onset and development of androgenetic alopecia in
men [9], whereas their role in identification of different hair
loss patterns at early disease stages has remained beyond
the scope of the conducted analysis.

Due to the progress in understanding the pathogenesis
of androgenetic alopecia, there has been interest in
developing conservative therapy modalities for this disease,
which aim to restore the structure and function of hair follicles.
A very extensive range of tools has currently been proposed
for this purpose [10], including finasteride (an inhibitor of
5a-reductase catalyzing testosterone to dihydrotestosterone
conversion), minoxidil (a vasodilator acting as an agonist
of nitric oxide receptors and an adenosin-5'-triphosphate-
sensitive potassium channel opener), as well as various
nutraceuticals and folk remedies [11]. Meanwhile, the gold
standard of therapy for early-stage androgenetic alopecia
still needs to be elaborated; there are no Russian clinical
guidelines for this problem, while the existing international
guidelines do not involve information on restoration of hair
growth in individual scalp regions.

Objective: To assess the pattern of hair loss in the
parietal and occipital scalp regions in patients with early-
stage androgenetic alopecia, analyze the key pathogenetic
factors responsible for the preferential hair loss in the
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investigated scalp regions, and assessing the effectiveness
of conservative treatment of this disease.

Methods

Study design

The study was conducted in compliance with the
principles of evidence-based medicine. Case—control study
was performed for the part where genetic and non-genetic
factors responsible for different hair loss patterns were
identified, while prospective cohort study design was used
to analyze effectiveness of conservative therapy of early-
stage androgenetic alopecia.

Eligibility criteria

Examination of patients in the study and control groups,
as well as treatment in study subgroups, were conducted in
compliance with the standards of primary medical care for
patients with androgenetic alopecia (approved by the Order
of the Ministry of Health of the Russian Federation dated
March 25, 2013; registration number 27867).

The inclusion criteria for the study group were
as follows: males with verified clinical diagnosis of
androgenetic alopecia (ICD-10 code L64), hair loss
corresponding to stages |-IV according to the Hamilton—
Norwood scale. Other types of alopecia, as well as cases
when hair loss was a complication of another disease,
were the non-inclusion criteria. The criteria for including
patients in the control group were normal parameters of
scalp trichogram and no signs of alopecia in subject’s
parents or close relatives.

Study conduct

Clinical examination and analysis of the parameters
of trichograms and phototrichograms were conducted
at the Consultative and Diagnostic Department of the
State Research Center for Dermatovenereology and
Cosmetology of the Ministry of Health of the Russian
Federation. The genetic markers of the risk of developing
androgenetic alopecia were studied at the Department of
Laboratory Diagnosis of Sexually Transmitted Infections and
Dermatosis; the non-genetic markers were analyzed at the
laboratory center of the same medical institution.

Study duration

Allocation of patients into the study and control groups
was performed during the period between January 2017
and December 2018. Conservative treatment of patients in
subgroups and instrumented assessment of its effectiveness
was carried out during the period between July 2017 and
June 2019.

Description of medical intervention

Quantitative characteristics of hair (separately in the
parietal and occipital scalp regions) were assessed by
analyzing trichograms and phototrichograms recorded using
an Aramo SG (Aram HUVIS Co. Ltd., Republic of Korea)
and processing the resulting images using the professional
hair and scalp diagnostic software Trichoscience PRO v.1.4.
The following parameters were assessed: hair density (HD)
characterized by number of hairs per cm?; hair diameter (D)
expressed in ym; and the proportion of anagen and telogen
hair expressed as a percentage with respect to the total
number of pigmented hair shafts. Details of the method were
described earlier [9].
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During the same period, venous blood samples (5-
10 mL) were collected from each study subject into Vacuette
K3 tubes containing EDTA (Greiner Bio-One, Austria)
and subsequently separated into the cellular and plasma
fractions by centrifugation in an Allegra X-14 centrifuge
(Beckman Coulter, USA) at 3000 g during 10 min.

The cellular fraction was used to isolate total DNA,
which was analyzed by minisequencing to identify A/G
single-nucleotide polymorphisms (SNPs) at rs5919324,
rs1998076, rs929626, rs12565727, and rs756853 loci
according to the procedure described previously [9].

Blood plasma was separated into aliquots; some of them
were used to analyze the hormonal status (total and free
testosterone, dihydrotestosterone, 17-OH-progesterone,
dehydroepiandrostenone, and SHBG levels) by enzyme-
linked immunosorbent assay (ELISA) using test kits (DRG
Instruments GMbH, Germany) on a Multiscan Ascent
microplate photometer (Thermo Scientific, USA).

The remaining aliquots were provided for measuring
concentrations of trace elements and vitamins. The
contents of Mg, Ca, Zn, Cu, Se, and Fe were analyzed
by direct colorimetry on a KONELAB 20XTi biochemistry
analyzer (Thermo Scientific, USA) or by atomic absorption
spectrometry on the AA-7000 platform (Shimadzu, Japan).
Concentrations of vitamins B12, D, E and folic acid were
determined by ELISA, luminescence immunoassay, and
high-performance liquid chromatography coupled with mass
spectrometry on the EVOQ TQ MS platform (Bruker Daltonik
GmbH, Germany).

Once examination had been completed, all the study
group patients received basic conservative treatment with
5% minoxidil solution (applied topically, twice daily) during
four months; personalized correction of the revealed
micronutrient and vitamin deficiencies was also performed
within the first two months. This correction included
administration of one or more available dosage forms of
magnesium orotate dihydrate (500 mg twice daily), zinc
sulfate (124 mg twice daily), copper chelate (400 mg once
daily), selenium (50 pg twice daily), iron (lll)-hydroxide
polymaltose complex (357 mg once daily), vitamin B12
(1 mg IM every other day N = 10), vitamin D3 (5000 IU once
daily), vitamin E (400 mg once daily), and folic acid (5 mg
once daily).

Study outcomes

Primary outcome: The effectiveness of conservative
therapy of early-stage androgenetic alopecia was assessed
according to the direct objective criterion: changes in
quantitative characteristics of hair with calculated difference
(A) of each analyzed parameter in each individual patient
before and after completion of therapy course.

Subgroup analysis

Subgroups of patients with preferential hair loss in the
parietal and occipital scalp regions were formed from the
overall study group of patients with early-stage androgenetic
alopecia based on comprehensive consideration of
trichogram and phototrichogram data documented during
initial examination. Association of each patient with a certain
hair loss pattern was determined using the highest value of
the respective score calculated by factor analysis (see below).
During further subgroup analysis, patients were compared to
the control group according to the genetic risk of developing
androgenetic alopecia, hormonal characteristics, as well
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as the micronutrient and vitamin status. Subgroup analysis
was also conducted when assessing the effectiveness of
conservative treatment.

Ethical expertise

The study conduct was approved by the Local
Ethics Committee of the State Research Center for
Dermatovenereology and Cosmetology, Ministry of Health
of the Russian Federation (Protocol No. 7 dated October 31,
2017) and was found to comply with the standards of Good
Clinical Practice and evidence-based medicine.

Statistical analysis

Principles of sample size calculation:

Sample size calculation was not preliminarily calculated.

Statistical analysis methods:

The data were analyzed using the STATISTICA 13.0
software package (StatSoft Inc., USA). The threshold values
p < 0.05, p < 0.01, and p < 0.001 were statistical criteria
used to prove differences between groups and subgroups.
Algorithms of multiple correlation and factor analysis were
employed for analyzing trichogram parameters significant
for identifying the parietal and occipital hair loss patterns.

Results

Study participants (subjects)

A total of 47 patients with early manifestations of
androgenetic alopecia (ICD-10 code L64) corresponding
to stages |-IV of the disease according to the Hamilton—
Norwood scale were included in the study. Their baseline
trichological examination provided a thorough quantitative
description of hair in the parietal and occipital scalp regions;
further statistical analysis of the resulting data gave an idea
about the key relationships and factors characterizing the
hair loss patterns in the scalp regions being compared.

The strongest inverse correlations were observed for the
proportion of telogen (T) and anagen (A) hair in the parietal
(r =-1.00; p < 0.001) and occipital (r = =0.91; p < 0.001)
regions, which was supplemented by existence of
statistically significant positive coefficients of correlation
between the proportion of hair that were in the anagen
(r = 0.66; p <0.001) or telogen phases simultaneously in
both scalp regions. The integral consideration of these
parameters in accordance with the factor analysis algorithm
demonstrated that the proportion of anagen and telogen hair
played a crucial role in the development of androgenetic
alopecia (factor F1 = 3.65; explained variance 45.6%), which
was consistent with the views on the universal mechanisms
of the pathogenesis of this disease consisting in shortening
of the active growth phase and lengthening of the resting
phase followed by hair loss [12].

On the other hand, the second (F2) and third (F3) most
important factors revealed by multiparametric analysis of
trichograms perfectly correlated with hair density (HD) and
diameter (D) in individual scalp regions (Fig. 1a). Thus,
the structure of factor F2 (value 1.47; explained variance
18.4%) was composed of the high factor loading of the
variables hair diameter (0.827) and density (0.787) in the
parietal region, which was typical of 27 out of 47 subjects in
the analyzed sample. In turn, the remaining 20 patients were
associated with factor F3 (value 1.22; explained variance
15.2%); its feature depended on the high factor loading for
the variable hair diameter (0.804) in the occipital region,
supplemented by a somewhat less significant value (0.554)
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Fig. 1. Trichogram parameters characteristic of the parietal (F2) and occipital (F3) hair loss patterns in early-stage androgenetic alopecia in men; (a) the structure F2 and F3 factors
including significance of trichogram parameters (from +1.0 to —1.0); (b) the distribution of hair diameter (D) and hair density (HD) ratios in the parietal and occipital zones in

patients associated with F2 and F3 factors

Puc. 1. lapameTpbl Tpuxorpamm, audhepeHLMpyoLLve napueTanbHbii (F2) v okumnuTanbHbIi (F3) naTTepHbl yTpatkl BOAOC MPW PaHHUX CTAANsX aHApOreHHoN anoneuun: a —
CTPyKTYpa thakTopos F2 u F3 ¢ onpeaenstoLmin ux akTopHbIMU Harpy3kamu 0TAeNbHbIX NapamMeTpoB Tpuxorpammbl (0T +1,0 4o —1,0); b — pacnpefieneHine CoOTHOLLIEHNI
nvameTpa (D) 1 nnotHocTv Bonoc (HD) B napueTanbHoii v OKUMNUTANbHO 30HaX Y NaLMeHTOB, aCCOLMNPOBAHHbIX ¢ hakTopamm F2 1 F3

of factor loading for the variable hair density in the same
scalp region.

Calculation of secondary variables proposed by Vecchio
et al. [13; 14], which showed the relationship between hair
diameter and density in the parietal and occipital regions in
individual patients with their representation in the respective
coordinate system (x = HDp/HDo; y = Dp/Do), proved that
two alternative hair loss patterns detected in subgroups
consisting of 27 and 20 patients do objectively exist (Fig. 1b).

Hence, the results obtained gave grounds for continuing
the in-depth study of our sample aiming to identify genetic
and non-genetic factors responsible for preferential hair loss
in the parietal and occipital scalp areas at early stages of
androgenetic alopecia in men.

Primary findings

Further analysis in subgroups consisting of 27 and
20 patients was supplemented by comparison with the
control group consisting of 25 age- and sex-matched
volunteers who had no objective signs of hair loss when the
study was conducted.

Genetic risk factors were analyzed by studying five
single nucleotide polymorphisms (SNPs): rs929626,
rs5919324, rs1998076, rs12565727, and rs756853, whose
role in the development of androgenetic alopecia has been
previously proved [15]. For individual SNPs, statistically
significant differences in frequencies were demonstrated
for homozygous carriers of the high-risk GG alleles in
the rs12565727, rs756853, and rs929626 loci (Table 1).
Thus, in the rs12565727 locus residing in the TARDBP
gene (encoding the DNA-binding protein, transcription
suppressor TDP-43), no homozygous GG genotype was
found in subgroup F2, which was important for ensuring its

B Vestnik Dermatologii i Venerologii. 2023;99(3):33-43
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difference with the control group (p < 0.05); contrariwise, it
was most frequently observed in subgroup F3 (p < 0.001).
Another case of the homozygous GG genotype responsible
for differences in subgroups F2 and F3 was related to the
rs756853 locus in the HDAC9 gene (encoding histone
deacetylase 9): its frequency in patients with the occipital
hair loss pattern was 2.5-fold higher than that in patients
with the parietal hair loss pattern and 3.25-fold higher than
that in the control group (p < 0.01). The third observation
was the high frequency of the GG allele in the rs929626
locus in intron of the EBF1 gene (encoding early B-cell
factor 1) that was typical of subgroups F2 and F3, which
made these patients differ qualitatively from the control
group in terms of this SNP. Therefore, these data suggested
that significance of the genetic factor was somewhat higher
in the subgroup of patients with the occipital hair loss pattern
(F3) compared to the other subgroup having the parietal
hair loss pattern (F2); however, calculation of the integral
parameter in accordance with the previously elaborated
algorithm [9] demonstrated that proportions of patients with
a high genetic risk of developing alopecia were nearly equal
in subgroups F2 (66%) and F3 (61%).

An analysis of the hormonal status of patients with
androgenetic alopecia (Table 2) revealed oppositely directed
changes in total testosterone and dihydrotestosterone levels
in subgroup F2. Whereas plasma level of dihydrotestosterone
in subgroup F2 subjects was elevated to 1132.2 + 664 pg/mL
vs 627.6 + 192.8 pg/mL in the control group (p < 0.001), the
total testosterone level was decreased: 19.9 + 11.9 nmol/L
vs 27.1 = 13.9 nmol/L in the control group (p < 0.05).
Therefore, this finding was consistent with the long-held
views on the role of increased activity of 5a-reductase, which
has conventionally been considered one of the mechanisms
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Table 1. Expression of markers depending on the type of EPD during immunohistochemical examination
Tabnuua 1. kenpeccust Mapkepos B 3asvcumocTy oT Tvna P npu MMMYHOTMCTOXMMINYECKOM MCCNIE[0BaHNN

Analyzed SNP and its position in the T Control group Subgroup F2 Subgroup F3
genome L (n = 25) (n=27) (n=20)
AA 64 58 63
rs12565727,
the TARDBP gene 4G 32 42 26
GG 4 0* 11xx
AA 36 31.5 33
rs756853,
the HDAC9 gene AG 56 58 41
GG 8 105 26+
AA 32 26 22
rs929626,
the EBF1 gene 4G 64 53 44
GG 4 21> 33***
AA 24 15.8 14.9
rs1998076,
located between the PAXT AG 40 52.6 444
and FOXA2 genes
GG 36 31.6 40.7
rs5919324, A 88 84.2 89
located upstream of the androgen
receptor gene G 12 15.8 1

The differences are significant: * p < 0.05; ** p < 0.01; *** p < 0.001.
Pasnuuus poctoBepHsbl: * p < 0,05; ** p < 0,01; *** p < 0,001.

Table 2. The blood levels of hormones, trace elements and vitamins in patients with early-stage androgenetic alopecia (F2 and F3 subgroups) vs the control group
Tabnuua 2. Coepxaine ropMOHOB, MIKDO3NEMEHTOB 1 BUTAMIHOB B M1a3Me KPOBY NALNEHTOB C PaHHUMM CTaAUSMI aHAPOreHHo anoneuyin (moarpynnbl F2 u F3) oTHocuTensHo
KOHTPOMBHOI FpynMbl

Parameters analyzed sz:'rglzgsr;wp s"?f?;“;.';)n Su(b”gLo;g)F:i
Total testosterone (nmol/L) 271 £13.9 19.9+ 11.9* 25.8+16.5
Free testosterone (pg/mL) 20.0£10.0 211 £12.6 17.2+9.2
Dihydrotestosterone (pg/mL) 627.6 +192.8 1132.2 £ 664*** 828.9 +551.6

17-0OH-progesterone (ng/mL) 1.2+0.5 14+0.6 1.7 £0.9*"
Androstenedione (ng/mL) 19+0.8 23+12 21+£1.6
SHBG (nmol/mL) 38.4+20 31.7+123 40.6 +21.5
Mg (mmol/L) 0.9+0.1 0.9+0.1 0.8+0.2***
Ca (mmol/L) 24+0.1 24+0.1 2.3+0.1
Zn (pumol/L) 13.5+2 11.6 £3.2* 11.3£3.4*
Cu (umol/L) 181+£27 12.2£3.9** 12.7 £ 4.7%**
Se (pg/L) 1.0+0.1 0.8+0.3** 0.7+0.2"**
Fe (umol/L) 244+49 21.0£6.7* 24.0+7.3
Vitamin B12 (pg/mL) 501.0 + 2731 366.7 £ 194.6* 331.7 £ 247.9*
Vitamin D (ng/mL) 47.2 +14.5 29.2 £12.2*** 24.6 £13.4***
Vitamin E (ug/mL) 10.8+3.9 6.8 +4* 8.8+4.4
Folic acid (ng/mL) 10.8 +2.6 5.3+3.0%** 7.8+£4.9*

The differences are significant: * p < 0.05; ** p < 0.01; *** p < 0.001.
Pasnuuus poctoBepHbl: * p < 0,05; ** p < 0,01; *** p < 0,001.
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of developing androgenetic alopecia [16]; as a result,
testosterone is actively converted to dihydrotestosterone
that strongly binds to androgen receptor and triggers
transcription of target genes when migrating to the nucleus
of hair follicle cells. Meanwhile, these hormonal shifts were
not observed in subgroup F3 subjects; the only finding was
the elevated level of 17-OH-progesterone (1.7 + 0.9 ng/mL
vs 1.2 + 0.5 ng/mL in the control group; p < 0.01), which is a
precursor for cortisol and regulates the catabolic processes,
blood pressure, and activity of the immune system through
it. Nonetheless, our findings prove the canonical androgen-
dependent mechanism of the development of androgenetic
alopecia in the parietal scalp region, thus indicating that
there are other reasons for occipital hair loss, which may
be partially related to altered adrenal function and metabolic
disorders caused by it.

The third group of parameters analyzed involved
micronutrients: minerals and vitamins playing a crucial
role in the normal hair follicle cycle [8]. The present
study has proved it as it has been demonstrated that
a number of parameters in subgroups F2 and F3 were
statistically significantly changed with respect to the
control group (Table 2). Synchronous decline in the levels
of Zn, Cu, and Se minerals as well as vitamins B12,
D, and folic acid was observed in all the patients with
androgenetic alopecia; patients in subgroup F2 also had
Fe and vitamin E deficiency, while patients in subgroup
F3 had reduced Mg level. In turn, differences between
the subgroups of patients with androgenetic alopecia
preferentially characterized by parietal or occipital hair
loss patterns were much less pronounced and referred
to the parameters mentioned previously: profound folic
acid deficiency in subgroup F2 and reduced Mg level in
subgroup F3. In combination with the data obtained earlier
[16] and demonstrating that hair density and diameter
depend on the plasma level of some minerals and vitamins
in patients with androgenetic alopecia, the results of this
study broaden the views on the multifactorial nature of
this disease and evaluate the prospects of personalized
correction of micronutrient deficiencies as an additional
tool for conservative therapy.
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Secondary findings

Basic conservative therapy of early-stage androgenetic
alopecia involved topical application of 5% minoxidil solution
twice daily during four months in combination with two-month
personalized correction of mineral and vitamin deficiencies
detected at baseline examination. Objective assessment
of the outcomes was based on comparative analysis of
trichograms (calculating A) before and immediately after the
full therapy course had been completed.

The analysis in subgroups F2 and F3 revealed
significant differences in success of the therapy regimen
used, as well as features of response to therapy in the
parietal and occipital scalp regions (Table 3). The statistically
significant progress in hair regeneration was observed
in subgroup F2 (the oppositely directed changes in the
proportion of anagen (A = 10.03%; p < 0.01) and telogen
(A =-9.80%; p < 0.01) hair in the parietal region; increased
hair density (A = 21.50 hairs per cm?; p < 0.05) and diameter
(A = 5.90 pm; p <0.001) in this scalp region. Positive
changes in the ratio between anagen (A = 6.09%; p < 0.01)
and telogen (A = -5.04%; p < 0.05) hair in the occipital
region was documented for the same subgroup; however,
it was insufficient for to statistically significantly increase
hair diameter and density. On the other hand, while the
overall dynamics in trichograms were similar, no statistically
significant changes in analyzed parameters were observed
in subgroup F3, being indicative of insufficient response of
patients preferentially having the occipital hair loss pattern
to the conservative treatment regimen used in this study.

Hence, the results of this study refine the system
of indications for conservative treatment of early-stage
androgenetic alopecia [17], including identifying the types
of treatment course when this approach is most effective.

Adverse events
No adverse events were documented.

Discussion

Summary of the primary outcome of the study

A combination of findings demonstrates that two
alternative hair loss patterns objectively exist in males

Table 3. The dynamics in trichograms and phototrichograms in patients with different hair loss patterns (F2 and F3) after conservative therapy with topical minoxidil in combination

with personalized micronutrient correction

Tabnuua 3. 13meHeHne Tpuxorpamm 11 oToTpuxorpamm y NaLMeHToB ¢ pasninyHbIMIA NaTTepHami yTpaTbl Booc (F2 1 F3) nocne npoBeAeHUs KOHCEPBATUBHOI Tepanuin

Sernenio Parameter analyzed Subgroup F2 Subgroup F3
preg (A before and after completion of the therapy course) (n=27) (n=20)
Hair density [number of hairs per cm2] +21.50* +15.61
Hair diameter [pm] +5.90*** +2.83
Parietal
Proportion of anagen hair, % +10.03** +8.06
Proportion of telogen hair, % -9.80** -7.89
Hair density [number of hairs per cm2] +18.87 +9.56
Hair diameter [pm] +3.00 +0.94
Occipital
Proportion of anagen hair, % +6.09** +1.39
Proportion of telogen hair, % -5.04* -1.33
The differences are significant: * p < 0.05; ** p < 0.01; *** p < 0.001.
Pasznuuus goctoBepHbl: * p < 0,05; ** p < 0,01; *** p < 0,001.
B Vestnik Dermatologii i Venerologii. 2023;99(3):33-43
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with early-stage androgenetic alopecia, which differ in
terms of their trichogram characteristics, mechanisms of
pathogenesis, and response to conservative treatment.

Discussion of the primary outcome of the study

Analysis of the trichogram and phototrichogram data
recorded during primary examination of patients with early-
stage androgenetic alopecia showed that there are two
variants of this disease consisting in nonuniform changes in
hair density and diameter in the parietal and occipital scalp
regions detected in 57.4% and 42.6% of the analyzed sample,
respectively. Calculation of the relative HDp/HDo [14] and
Dp/Do [13] values is an informative tool for differentiating
these conditions providing additional information to
macroscopic follow-up of the pattern of changes in patient’s
hair that identifies these ratios in partially overlapping ranges
0.61-1.14 and 0.67—1.00 for patients with the parietal hair
loss pattern and 0.46-0.76 and 0.53-0.81 for patients with
the occipital hair loss pattern.

The subsequent analysis of the pathogenetic
mechanisms responsible for hair loss in individual scalp
regions revealed that the hormonal factor plays a key
role. It was most significant in the parietal region, where
the presence of 5a-reductase and androgen receptor in
hair follicles is considered to be most pronounced [18].
In turn, the results of the study demonstrating that the
dihydrotestosterone level is simultaneously accompanied
by a decline in total testosterone level as a result of its
conversion by 5a-reductase in patients with parietal hair loss
pattern strengthen the views on the androgen-dependent
mechanism of this condition, while the occipital pattern
proved to be androgen-independent and was associated
with a slight increase in 17-OH-progesterone level only.
Therefore, our findings make it possible to recommend
measuring the dihydrotestosterone level as a laboratory
test discerning the different types of disease course: when
it exceeds the reference range (250-990 pg/mL), it can be
considered an additional criterion for classifying the patient
as belonging to the subgroup of patients with androgen-
dependent alopecia with preferential involvement of the
parietal scalp region.

In this context, the numerous changes in the
micronutrient and vitamin status were not associated
with isolated variants of androgenetic alopecia course,
but were characteristic of all the observed cases of early-
stage disease, which simultaneously was an indication for
personalized correction of these deficiencies and using 5%
minoxidil in combination with the basic topical treatment.
Our earlier findings suggest that supplements containing
Fe, vitamin E and folic acid, whose normalization in plasma
directly correlates with hair restoration, are the most
effective correction tools [17].

In the context of this study, it is fundamentally important
that response to conservative therapy was significantly
different in patients with the parietal and occipital hair
loss patterns and developed nonuniformly in the scalp
regions being compared. The strongest positive effect
of treatment, which consisted in statistically significant
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increase in hair density and diameter, was observed for
the parietal region for patients with the parietal hair loss
pattern at baseline; for them, favorable changes in the
ratio between anagen and telogen hair were also detected
both in the parietal and occipital scalp regions. Hence, our
data attest to the pathogenetic adequacy and well-proved
clinical effectiveness of this approach; at early stages
of androgenetic alopecia in men, indications for its use
include the parietal hair loss pattern with the characteristic
HDp/HDo and Dp/Do values, as well as an elevated
dihydrotestosterone level, in addition to the previously
identified positive predictor of conservation therapy:
plasma level of Zr being > 10 pmol/L [19]. Meanwhile,
the same response in patients with the occipital hair loss
pattern was obviously insufficient, thus necessitating
deeper analysis of the mechanisms of development of this
condition and search for pathogenetically justified tools for
its conservation treatment.

Study limitations

The study into the genetic factors was confined to
five SNPs whose role in the development of androgenetic
alopecia had been proved previously, which did not allow
us to identify their role in identifying the parietal or occipital
hair loss patterns at early stages of this disease. This
problem can be solved by conducting large-scale screening
of SNPs aiming to identify genomic associations that are
characteristic of pathological hair loss in separate scalp
regions and are possibly related to the androgen-dependent
and androgen-independent mechanisms of development
and differentiation of hair follicle cells.

Conclusions

The findings obtained in this study indicate that there
are two variants of the course of early-stage androgenetic
alopecia in men, which consist in preferential hair
loss in the parietal or occipital scalp regions. The
hormonal factor (increased dihydrotestosterone level
and simultaneous decline in total testosterone level as
a result on 5a-reductase activity) was shown to play
a role for patients with the parietal hair loss pattern,
whereas changes in the hormonal status in patients with
the occipital hair loss status were confined to moderate
elevation of 17-OH-progesterone level. Furthermore,
multiple mineral and vitamin deficiencies have been
proved to be important non-genetic factors for the
development of androgenetic alopecia, which justified
their personalized correction in addition to conservative
treatment of this disease. The therapy course (topical
application of minoxidil) in combination with micronutrient
supplementation led to effective hair restoration in
patients with the androgen-dependent parietal hair loss
pattern. Meanwhile, patients with androgen-independent
occipital hair loss pattern were resistant to this treatment,
which makes it necessary to continue research into the
pathogenetic mechanisms of this variant of androgenetic
alopecia as well as search for tools for hair restoration in
the occipital scalp region. |jii
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KPOOHOAOTHYECKasA OIIeHKA 3(PEEKTUBHOCTH CTAHAAPTHOM
TEPAIINHU IIPH ATOIIMTIECKOM ACPMATHTE

© Ommcosa 0.10.", Ceutiy 0. A2, Mopay6ukos A.B.2, BapTaHosa H. A2, Motanosa M. b."*

" Mepebiit MTMY um. . M. Ce4erosa (CeuveHoBckmin yHuBepeuTeT), Mocksa, Poceus
2 Hay4Ho-1CCNEa0BaTENbCKINA MHCTATYT BaKLMH 1 CbIBOPOTOK UM. V1. 1. Me4Hukosa, Mocksa, Poccus

O60cHOBaHMe. ATONNYECKUIA AepMaTUT — BOcnanuTesisHoe 3aboneBaHme KOXM, XxapaKTepuayoLeecs
peunanBmpyIOLLIUM TEeYEHUEM U MHTEHCUBHBIM 3yAoM. B HacTosee BpeMs TakTUKa BeAeHUs nauneHTta
onpegenseTca CTeneHbIo TSHXKeCTU 3aboneBaHns, a Takxke Hanuyumem OCNoXHEHUI, HanpuMmep, npucoean-
HeHneM BTOpMYHON nHdeKummn. OgHaKko He Bceraa BblGpaHHbI METO[ NeYeHus JaeT oXmaaeMble pesysib-
TaTbl, YTO MOXET ObITb O6YCIOBIEHO HE TOSIbKO U3MEHEHUSIMU CO CTOPOHbI Pa3/IMYHbIX 3BEHHEB MMMYH-
HOW CUCTEMbI, HO U UBMEHEHHbIM COCTaBOM MUKPOBHOI0 COOBLLIECTBA KOXM.

Lienb uccnepoBaHus. N3y4mTtb n3ameHeHne 6aKTepuanbHOro coctaBa MMKpo6buomMa Ha NnopaxkeHHbIX

Y BUONMO HEM3MEHEHHbIX Y4acTKax KOXn Ha ooHe NpoBefeHNst KOMMNEKCHOW Tepanun rnpu atornmyeckom
gepmaruTe.

MeToabl. B uccnenoaHue 66111 BKMoYeHbl 20 NaumMeHToB ¢ aTONMYeCKNM AepMaTUTOM U 26 300POBbIX
JobpoeonbLes cTapLue 18 neT. Ona nsyyvyeHns MMKpobromMa KoXu 6b11 UCNonb30BaH METOS, NoceBa Ha cTe-
punbHble 6akneyaTKn 0QHOKPaTHOro NpUMeHeHus. Baatune matepmana y 60sbHbIX aToNMYecknm gepMatu-
TOM OCYLLIECTBNANOCH [0 M NOCTe Tepanuu Kak Ha nopaxeHHbIX, Tak U Ha BUOMMO HEM3MEHEHHbIX y4acTKax
crnbartefnibHON NOBEPXHOCTU BEPXHUX KOHEYHOCTEN. [10CeB MMKPOOPraHU3MOB C KOXW 300POBbIX Sitoden Obin
BbIMOSIHEH OOHOKPATHO C BHYTPEHHEN MOBEPXHOCTU Nieya. Buaosas naeHTndmnkaums KNMHUYeCckux n3onsaTos
NpoBOAnsIack C UCMOsSIb30BaHMEM METOAA Macc-CrieKTpoMeTpum Ha npubope MALDI Biotyper Sirius.
PesynbTaTbl. Ha UICXOAHOM yPOBHE Y NaLUMEHTOB C aTOMMYECKMM AepMaTUTOM Jonsa S. aureus OT BCEX
BbleneHHbIX 6akTepuin B 06n1acTn o4aros nopaxeHus coctasuna 34,20% 1 Ha BUONMO HEU3MEHEH-

HbIX y4acTKax KOXXHoro nokposa — 32,50%. [Nocne npoBefeHHOM Tepanmm 0TMe4anocb AOCTOBEPHOE
CHWXXEHME 4acToTbl O6HAPYXEHUA S. aureus Ha NOPaXXEHHbIX N BUOMMO HEU3MEHEHHbIX YHaCTKax KOXu

(p < 0,05). Onsa opyrmx cTacMnoKoKKOB 6bina BbiBEeHa TEHOEHUMNS K YBENTUYEHUIO HYaCcTOThl BCTpe4ae-
MOCTU MUKPOOPraHn3MoB AaHHOro pofa 6aktepun (p < 0,1). BaxHo oTMeTUTb, 4TO S. aureus B rpynne
CpaBHeHUA He 6bl1 O6HapYXeH.

3aknto4yeHue. [NonyyeHHble B X0e UccrnenoBaHus pesysfsratbl CBUAETENbCTBYIOT O TOM, YTO MpOBeaeHne
KOMIMJEKCHOWN Tepanun B COOTBETCTBUUN C KITMHUYECKUMU pekoMeHOaunsaMm crnoco6CTBYET UBMEHEHMIO
MUKPOBHOro cocTaBa Kak Ha MOpaXXeHHbIX y4acTKax KOXXHOMo MOKPOBa, Tak 1 BHE 04aroB MOopaXXeHusl.

Knto4eBble cnosa: MUKPOGMOM; aTONUYEeCKUI AepMaTUT; 30JI0TUCTbIN CTatPUNOKOKK

KOHMNNKT MHTEPECOB: aBTOpbI fAaHHOW CTaTbW NOATBEPAMIIN OTCYTCTBUE KOHAIIIMKTA MHTEPECOB, O KOTOPOM
HEoO6X0AMMO COOBLLNTD.

NCTOUYHMK domHaHCMpOBaHMWSA: UccnefoBaHWe BbINOMHEHO C UCMOMb30BAHUEM Hay4YHOrO 060PYAOBaHUS LieHTpa
konnekTueHoro nons3osaHus «HNNBC um. N. V. MeuHnkoBa» npu domHaHCOBOW nogaepXXke npoekrta Poccuickon
®epepaumen B nuue MuHobHaykm Poccun, CornaweHne Ne075-15-2021-676 ot 28.07.2021.

Ons umtupoBaHus: Onucosa O.10., Ceutuy O. A., Moany6ukos A.B., BaptaHoea H. A., Motanoea M.B.
Mukpo6uonormnyeckas oueHka a(peKTUBHOCTM CTaHAAPTHOW Tepanuu Npu atonnyeckom gepmartmre. BecTHnk
AepmaTtonorum n seHeponorun. 2023;99(3):44-52. doi: https://doi.org/10.25208/vdv1364
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Microbiological assessment of the effectiveness of standard
therapy in atopic dermatitis

© 0lga Yu. Qlisova', Oxana A. Svitich"2, Alexander V. Poddubikov?, Nune A. Vartanova? Mariia B. Potapova' -2

' Sechenov University, Moscow, Russia
2].1. Mechnikov Research Institute of Vaccines and Sera, Moscow, Russia

Background. Atopic dermatitis is an inflammatory skin disease characterized by recurrent lesions and
intense pruritus. Nowadays there is a stepwise approach to the treatment of atopic dermatitis, which

is defined by disease intensity and complications such as secondary skin infections. However, the current
management of atopic dermatitis may not always lead to the expected outcome due to not only immune
dysregulation of both adaptive and innate immunity but also imbalance of the skin microbiome.

Aims. The aim of the study was to evaluate changes in the composition of the skin microbiome in both
lesional and non-lesional skin in patients with atopic dermatitis during standard treatment.

Materials and methods. Twenty patients with atopic dermatitis and twenty six healthy controls over

18 years old were included into the study. All microbiome samples were obtained from lesional and non-
lesional skin sites of atopic dermatitis patients before and after therapy. Whereas samples from healthy
controls were taken once from a flexor surface of the elbow. Species identification of clinical isolates were
identified using MALDI Biotyper Sirius (Bruker Daltonics).

Results. At baseline, the prevalence of S. aureus colonization among patients with atopic dermatitis was
34.20% in lesional skin and 32.50% in non-lesional skin. After treatment, there was a significant decrease
in the prevalence of S. aureus carriage in both lesional and non-lesional skin areas (p < 0.05). However,
no significant difference was observed in the proportion of all other staphylococci (p < 0.1). Interestingly,
S. aureus was not found in healthy controls.

Conclusions. The results of the study demonstrated the effectiveness of standard therapy for managing
patients with atopic dermatitis as it had a positive impact on the skin microbial community and showed

a decrease in S. aureus proportion after the treatment.

Keywords: microbiome; atopic dermatitis; staphylococcus aureus
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[l O6ocHoBanue

Atonuyeckun pepmatut — BocrnanutensHoe 3abo-
neBaHMe KOXMW, XapakTepuayloLleecs peuuavBUpyrOLLIMM
TEYEHMEM W WHTEHCMBHbIM 3ygoM. WHgycTpuanusaums
N BbICOKME TeMnbl ypHaHm3auum CrnocoOCTBYOT POCTY
pacnpocTpaHeHHOCT 3aborieBaHus, koTopas gocturaer
0o 15-30% cpegu pgeten n 0o 10% cpenm B3pocnoro Hace-
neHuvs noscemecTHo [1, 2]. [Mpu aToM 3ab6oneBaHne 3Ha4u-
TeNbHO YXYALIAeT Ka4eCTBO XMN3HM NaumeHTa, NpensTcTBys
HOPManbHOMY TeYEHUIO0 MOBCEAHEBHOM XW3HU U Bbl3biBast
NCUXO3MOLIMOHAaNbHbLIN cTpecc [3].

Yauwle Bcero atonuyeckui gepmartuT pasBuBaeTcs
B paHHeM OeTCKOM BO3pacTe M MMeeT LUMPOKUIA CNeKTp
KITMHUYECKNX MposiBNeHui. Xapaktep W fokanusauus
KOXHbIX MPOSIBNIEHNI MEHSIIOTCA B 3aBMCUMOCTU OT BO3-
pacta. Kak npasuno, y geTten rpygHoro sospacTta Mo-
paxeHue KOXM HOCUT OCTPbI XapakTep, Hepedko C fiB-
NeHnsaMU 3Kccydauumn, n Hanbonee BbIpaXeHO Ha nuue,
pa3rmbartesnibHbIX NOBEPXHOCTAX KOHEYHOCTENW U AroAu-
uax. OgHako BO B3POC/IOM BO3pacTe KOXHbIA npouecc
npuobpeTaeT XPOHWYECKUI XapakTep M MOXEeT ObITb
npeacTaBfieH pasnmyHbIMM MOPAONOrMYeCKMMU 3IEMEH-
Tamu: oT nNanyn n HebonNbLUUX JIOKaNM30BaHHbIX OMsLLEK
0O pacnpoCcTpaHeHHbIX 04aroB NMxeHMduKaumm, conpo-
BOXOAKOLMXCA MHTEHCMBHBIM 3YAOM, WU 3pUTPOAEPMUN
B TSXEenNbIX cny4yasx [4, 5].

ATOnMYecKn oepMaTuT npegcTaBnsaeT cobon retepo-
reHHoe 3aboneBaHve. Ha passutne 3aboneBaHus BAUSET
COBOKYMHOCTb (DaKTOPOB, BK/OYAKOLAs rEeHETUYECKYI0
NpeapacnofioXXeHHOCTb, HapyLUeHWe LefOCTHOCTU KOXHO-
ro 6apbepa, AedeKkTbl MIMMYHHOW CUCTEMbI, @ Takxe BO3-
OencTBme oKpyxatoLlen cpefpl [6].

B nocnegHve gecatnnetus nosBieHne HOBbIX METOOOB
ngeHTUukaummn 6akTepuii NO3BONSET NPOBOAUTL UCCIe-
JOBaHMA Ha ypoBHE BMOOB W LUTAMMOB. JTO, B CBOIO O4e-
penb, cnocobcTeyeT 6oree AeTanbHOMY U3YYEHUIO BNUS-
HUS Pa3nNnYHbIX MUKPOOPraHM3MOB Ha TeYeHue 1 CTeneHb
TSKECTU pasnuyHbiX 3ab6onesBaHnii, B TOM YMCie atonmye-
CKOro gepmatura.

B Hopme yCnoOBHO-NaTtoreHHble MWKPOOPraHW3-
Mbl KOXXHOrO 6apbepa y4yacTBYIOT B 3aliuMTe opraHuama
OT MPOHWKHOBEHWUSI NATOreHOB, a TakxXe B nogaep>xaHuu
6anaHca Mexgy npo- U NpoTUBOBOCMANUTENIbHBIMU pe-
akunamMm ummyHuteTa [7]. BonblMHCTBO ycnoBHO-NaTo-
reHHbIX 6akTepuii, o6Hapy>XMBAEMbIX Ha KOXE 3[00pPOBO-
ro 4YenoBeKa, OTHOCATCHA K 4eTblpeM Tunam: Firmicutes
(Staphylococcus, Streptococcus), Actinobacteria (Micro-
coccus, Cutibacterium, Brevibacterium, Corynebacterium,
Propionibacterium, Actinomyces), Proteobacteria (Haema-
tobacter, Paracoccus) v Bacteroidetes (Chryseobacterium,
Prevotella, Porphyromonas) [8]. MNpwn atom Staphylococcus
epidermidis (S. epidermidis) sBnseTca [OMWHUPYOLLMM
rpPamnosioXnUTENIbHbIM BMAOM HOPMAanbHON MWKPOOWUOTHI
KOXW Yenoseka [9].

O6ocTpeHns aTonu4eckoro gepmaruta accoummposa-
Hbl C HapylLleHneM 6anaHca MUKpobuoma Koxu. Y 6onb-
LUMHCTBa MauMEeHTOB MPOUCXOAUT Pe3KOe CHMXEHWE MUIK-
po6HOro pasHoob6pasuns, CONPOBOXAAEMOE W3ObITOYHOW
KonoHusaumnen koxu Staphylococcus, npenmyLLEecTBEHHO
Staphylococcus aureus (S. aureus) [7, 10].

B HacTosiLee BpeMsi MOAXOL K NEYEHNI0 aTONMYEeCKoro
JepmaTtuTta, CornacHo QEenCTBYIOLMM KIMHUYECKUM PEKO-
MeHpauusaM, onpegenseTcs CTeneHbo TsxXecTn 3abonesa-
HUS, a TaKXe HanMuMeMm OCIIOKHEHWI, HanpvmMep, NpUco-
eOUHeHneM BTOpUYHOM MHekumm [11]. OgHako He Bcerga
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BbiOpaHHas TakTUKa Jie4eHUs OaeT OXupaeMble pesyrnbra-
Tbl, YTO MOXET ObITb O6YCNOBIIEHO HE TONbKO U3MEHEHUS-
MU CO CTOPOHbI PasfiMyHbIX 3BEHLEB MMMYHHOW CUCTEMbI,
HO U W3MEHEHHbIM COCTaBOM MWKPOOGHOro coobLiecTBa
koxu. CnepoBaTenbHO, UenecoobpasHo wuccrenoBaHve
BIINAHWA Tepanumn Ha MUKPOOMOM KOXMU.

Llenb uccnepoBaHusi: n3y4mTb U3MEHEHME BakTepu-
anbHOro coctaBa MUKpPOGMOMA Ha MOPaXKEHHbLIX N BUAMMO
HEM3MEHEHHbIX y4acTkax KOXM Ha (hoHe NpoBeneHUs KOM-
NSIEKCHOW Tepanuu Npu atonn4eckom aepmartumre.

MeTopab!

OcHoBHas rpynna

B wnccneposaHue 6binv BKOYeHbl 20 nauneHToB
C OMarHo3om «ATonuyeckui gepmatut» («dpyrne aTo-
nu4eckne gepmatutbl» L20.8 no MKB-10), HaxogusLLMX-
CSl Ha CTaLMOHapPHOM NeYEHUN B KITMHUKE KOXHbIX U Be-
Hepuyeckmnx 6onesHeri mm. PaxmaHoBa (CeveHoBCKUM
yHuBepcuTteT). Kputepmem BKMOYEHMs B UCCiefoBaHue
ABMANOCH!

BepUMULMPOBaHHLIA AnarHo3 «Atonmyeckuin gepma-
TUT» B COOTBETCTBUWN C MEXOYHAPOAHLIMU ANarHocTu-
yecknumm Kputepmamm Hanifin J.M. n Rajka G. [12];
cTagusa 6onesHun: ctagns 060CTPEHUS UMK BblpaXeH-
HbIX KIIMHUYECKUX NPOSIBNEHWNIA;

pacnpocTpaHeHHOCTb KOXHOro npouecca: pacnpo-
CTpaHeHHas unm anddysHasa popmel.

[na oueHKM cTeneHn TsXecTu 3abonesaHus Obin mc-
nonb3oBaH nHaekc SCORAD (SCORing Atopic Dermatitis),
cornacHo kotopomy 3HadeHuss SCORAD ot 25 pgo 50 co-
OTBETCTBYIOT cpefHen, a 3HaveHns SCORAD > 50 — Ta-
XKENoW CTeneHn TsXecTu atonudeckoro gepmatuta [13].
O6s3aTeflbHbIM YCNOBUEM BKITHOYEHUS ABMANOCH OTCYT-
CTBME MNPOBEOEHNS CUCTEMHOW W/MAM MECTHOW aHTubak-
TepuarnsHOW Tepanuu B Te4eHne rnocnegHero Mecsua. Bee
nauueHTbl nornyYand KOMMEKCHYI0 Tepanuio B COOTBET-
CTBUW C AENCTBYIOLLMMU KIIMHUYECKUMN peKOMeHJaumnsamMm
«ATonu4yeckui gepmaTut» (yTBepxaeHol MuHsgpasom PO
26.08.2021) no BegeHWIO MAUWEHTOB C [AHHOW MaTono-
rMen C y4eToM CTerneHn TSXecTU 3abofieBaHusi, BKIoYas
CUCTEMHYIO aHTUIMCTaMUHHYIO U [ECEHCUOUNN3UNPYIOLLYIO
Tepanuio, MECTHYIO (TOMUYECKMNE MIOKOKOPTUKOCTEPOAHbIE
npenapatbl U MHIMOUTOPbLI KanbLMHEBPMHA) N CUCTEMHYIO
NPOTUBOBOCMANUTENBHYIO Tepanuio, a TakXe Y3Kornosnoc-
Hyto YOB-Tepanuio 311 Hm [11].

[pynna cpaBHeHus

lpynna cpaBHeHWs1 cocTosna u3 26 [o6pOBONbLEB
cTapwle 18 neT, He UMEILLMX B aHaMHe3e anneprnyecknx
3a60neBaHUn KOXM M CUCTEMHBIX XPOHUYECKUX BOCNAu-
TeslbHbIX NPOLECCOoB.

Mukpobunonornyeckne MeTogbl

[na n3dydeHns mukpobromMa KoXu 6bln UCMOSb30BaH
MeTOf, MoceBa Ha CTepurbHble 6aknedvaTtkum ofHoKpart-
HOro MpUMEHEeHVa C Mnowafblo paboyer MOBEpPXHOCTH
4,5 cm? (Megnonumep, Poccus), NpoBOAMMBINA MO METO-
andeckum  pekomeHgauusaMm  «OnpefeneHve  KOKKOBOM
N OPOXOKEBON MUKPOMIIOPbl KOXU Y GOSbHBLIX C KOXHOW
natonorven» [14]. lNpegBaputenbsHO 6aknedyaTky 6binuv
3anofiHeHbl CeneKkTUBHLIMU cpefaMu: XenTO4YHO-CONeBomn
arap ()KCA) — gns BblgeneHns ctadmnnokoKKOB, 1 KPOBS-
HOW arap — Ans u3onauum éonee TpeboBaTenbHbIX K M-
TaTenbLHON cpefe MUKPOOpraHU3moB, Takux kak Neisseria
n Streptococcus [14, 15].
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MMocne oTKpbITUSA 6aKnevyaTku CTepPUsbHbIM MUHLETOM
NOBEPXHOCTb C NMUTATeNbHOM cpefon akkypaTHo, 6e3 Jo-
NONHWUTENBLHOrO AaBfeHns, Npuknageisanack K koxe Ha 20
cekyHf. B3siTne matepmana y 60nbHbIX aTonnyeckum aep-
MaTUTOM OCYLLIECTBIANIOCH A0 M nocne Tepanun (Ha 14-i
OeHb), MPOBOAMMOW B YCIOBMSAX CTauMoHapa, Kak Ha nopa-
XEHHbIX, TaK U Ha BUAMMO HEU3MEHEHHbIX y4acTKax cru-
6aTenbHONM MOBEPXHOCTU BEPXHUX KOHe4dHocTen. [loces
MUKPOOPraHN3MOB C KOXM YCIIOBHO 3[0POBLIX Ntofden 6bin
BbINOMHEH OJHOKPATHO C BHYTPEHHEN NOBEPXHOCTU Mnieya.

BakneyaTku nomMellanucb B TepMocTaT rnpu Temnepa-
Type +37 °C. Yepes 24-48 4yacoB BU3yasibHO OLLEHUBANNCh
BMA W KONMYECTBO BbIPOCLUMX KOMOHUWA. 3aTem C KaxK[ow
6akne4yaTkm oToUpannMcb OOHOTUMHbIE XapaKTepHble KO-
noHuun ans nocesa Ha Yawku MNetpu ¢ XKCA 1 KpoBSiHbIM
arapomMm Ans nonyyYyeHus YncTbIX KyneTyp. Bugosas vpen-
TUUKALMA KIMHUYECKUX W3ONATOB MpoBOAMnack € UC-
nonb3oBaHMeM MeToAa Macc-CrneKTpoMeTpun Ha npuéope
MALDI Biotyper Sirius (Bruker Daltonics GmbH & Co. KG,
lepmanus).

XpaHeHne v ctatncTnyeckas 06paboTka JaHHbIX

XpaHeHue 1 06paboTKa AaHHbIX OCYLLLECTBAANNCE C MO-
MOLLIbIO 3MEKTPOHHOM 6a3bl faHHbix REDCap (Research
Electronic Data Capture). [ins npoBefeHusi ctatucTuye-
CKOro aHanusa faHHbIX, a Takxe Ans ¢opMynpoBaHuUs
Tabnuy ncnonb3oBaHbl nakeTol nporpamm EXCEL 2003
n STATISTICA 7.0.

Mpu nposefeHnnN CTaTUCTUYECKOro aHanusa AaHHbIX,
MonyYeHHbIX B rpynne uccrnefosaHus, NpU3HaKu Onuchl-
BalMCb C WCMONb30BaHWeM abCoONMOTHOM W OTHOCUTENb-
HOM 4acToTbl MX O6HapyXeHusi. B rpynne wnccneposaHus
nonapHoe cpaBHEHME 3HAYEHUN NMPU3HAKOB, U3MEPEHHbIX
00 1 nocne nNpoBefeHHOro Kypca feYveHus, npoBoamnoch
C WCMONb30BaHNEM OUMHOMWMANBLHOTO KPUTEPUSsi, KOTOPbIN
oLeHVBaeT [OCTOBEPHOCTb pas3nuyuMim B KONMYecTse na-
LMEHTOB C pasHbiM XapakTepoM MU3MEHEHMUs (KONM4ecTBO
nauMeHToB, Y KOTOPbIX Nocre nevyeHns 6akTepyv noBTOPHO
He 06HapY>XUMCb UM NOSIBUNUCH BrepBble). [oporosbl-
MU 3HAYEHUSIMU [N BbIABMEHUA CTATUCTUYECKN 3Hauu-
MbIX Pasnuynii Unu TeHAEHUMI CHUTaNUChL O6LLENPUHATBIE
ypoBHU 3HauumocTn 0,05 n 0,1 COOTBETCTBEHHO.

PesynbTatbl

Mo pesynstataMm uWCCNegoBaHWs cpedHuid BO3pacT
NnauMeHToB C aToMUYecKMM [epMaTUTOM BapbupoBan
oT 18 go 58 nert. Npn 3TOM cpegHUin BO3pacT cocTaBun
31,85 roga, ¢ meguaHon — 31 rog. B ocHoBHOW rpynne
13 20 yenoBek 75,0% 6binu xeHLwmHbl (n = 15) n 25,0% —
MyX4nHbl (N = 5). CornacHo 3Ha4eHuio nHgekca SCORAD
y 60,0% nauveHToOB C aTtonuyeckum gepmMaTuTom 6blna
BbiIBfIeHA CpPEefHsA CTeneHb TsHXecTn 3aboneBaHus,
y 40,0% — TsKenas cTeneHb.

Mpy aHann3e Bcero cnekTpa BblAENEHHbIX MUKPOOpra-
HM3MOB 6bINN BbigeneHsbl 3 NokKasartens, KoTopble ABMAITCA
Hanbonee 3Ha4UMbIMU B NMaToreHe3e aToMNMYecKoro aepma-
TuTa: S. aureus, apyrve cTadunoKoKKU 1 apyrue 6aktepumn.
Ha pwvc. 1 npeacrtaeneHbl pe3ynsrartbl MOEHTUUKaLmmM MyK-
pOOpPraHM3MoB METOOOM MacC-CMEKTPOMETPUM, OTpadKato-
LLMe 4acToTy BCTPEY2EMOCTN MMKPOOPraHM3MoB cpeav na-
UMEHTOB C U3y4aemol NaToniornen u rpynmnbsi CPaBHEHWS.

Ha ucxogHOM ypoBHe Yy MauMEHTOB C aToONMYecKUM
nepMaTtutom fons S. aureus OT BCEX BblOENeHHbIX 6ak-
Tepuit B 06nactv o4aroB nopaxeHus coctasuna 34,20%
W Ha BUOMMO HEU3MEHEHHbIX Y4acTKax KOXHOro mnoKpo-
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Puc. 1. HacTota BCTPE4aeMOCTIA MUKPOOPraHM3MOB CPEA NaLNEHTOB
C aTtonN4ecKM AepMatuToM 1 rpynnbl cpaBHeHns (%)

Fig. 1. Prevalence of isolated bacteria (%) from patients with atopic dermatitis
and healthy controls

Ba — 32,50%. [Nocne npoBefeHHON Tepanuu YNCIEHHOCTb
S. aureus B o4arax nopaxeHus ymeHbLumnace B 1,6 pasa
(21,60%), B TO BpeMs KakK Ha HEMOPaXXeHHbIX y4acTKax —
B 2 pasa (15,6%). BaxxHo oTmeTuTh, 4TO S. aureus B rpynne
CpaBHeHUs He 6blnT 0O6HaPYXEeH.

B npuBegeHHo Tabnuue npeacTtaBfieHa AvHaMuKa
n3yyaeMbix nokasaTenen y nauuveHToB C aToMUYecKuwm
JepmaTtutom [oO M nocne Tepanuu (Taén. 1). Mo pesynb-
TaTaM MOXHO OTMETUTb [OCTOBEPHOE CHUXXEHWE YacTOThl
obHapy>XeHus S. aureus Ha MOPaXKEHHbIX Y HEMOPaXKEHHbIX
yqacTtkax Koxu (p < 0,05). Ans gpyrnx cTadviiOKOKKOB
6bin1a BbisiBNIeHa TEHAEHLUMSA K YBENUYEHWNIO YacTOTbl BCTPe-
4aeMOCTU MWKPOOPraHnM3mMoB [aHHOro popa 6akTepui
(p<0,1).

Ha cnepytolem atane NpoBoAMCS aHanua pacnpege-
NeHus cTadMoKOKKOB no Bugam (puc. 2). B nepsbii geHb
CTadMIIOKOKKOBas COCTaBNAoLLAaa MUKPOGMOMA KOXWN Xa-
pakTepu3oBasnacb JOMUHMPOBAHUEM S. aureus Kak Ha no-
paXKeHHbIX, TaK N HA HEM3MEHEHHbIX y4YacTkax Koxu: 53,6
1 48,0% cooTBeTCTBEHHO. Hepes3 14 aHen OoT Havana Tepa-
nuM YacToTa BblgeneHns S. aureus B ovarax nopaxeHus
coctaBmna 28,6% M Ha BUOAMMO HEU3MEHEHHOW KOXe —
20,8%.

B nepBsbI AeHb YacToTa BblAeneHua apyrux craguno-
KOKKOB Ha Mopa)KeHHbIX y4acTkax coctasuna 46,4%, cpeau
KOTOpbIX Npeo6naganu S. hominis — 14,3%, S. capitis —
10,7% wn S. epidermidis — 10,7%. Ha Bngnmo HenameHeH-
HOM KOXe Ha [0S0 KOMMEHCarbHbIX CTadMIIOKOKKOB Npu-
wnock 46,4%, ¢ npeo6nanaHuem S. epidermidis — 16,0%,
S. capitis — 12,0% wn S. haemolyticus — 12,0%. Ha 14-in
OeHb yOernbHbI Bec ApYrux CTaduiioKOKKOB COCTaBwn
71,4% Ha nopaxeHHbIX N 79,2% Ha HEM3MEHEHHbIX y4acT-
Kax KOXXHOro nokposa. Npu 3TOM Ha N3MEHEHHbIX yHacTKax

Vol. 99, Iss. 3, 2023
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Tabnuua 1. [luHamnka nokaaatenel nauveHToB ¢ aTonuyeckum AepMaTiToM [0 1 Nocie neyeHmns
Table 1. Changes in skin microbiome in patients with atopic dermatitis before and after treatment

KonnyecTBo nauneHTos, Konu4ecTso nayueHToB, y KOTOPbIX nocne P-3HaveHus
Moka3atenu Y KOTOPbIX 0 NeYeHns 6akTepuu bbinu nevyeHus 6akTepuu NOBTOPHO HE 06HAPYXUNUCh (6uHOMMANBHbIH
06HapyXeHbl WAN NOABMAUCD KpuTEpUiA)

[TopaxkeHHble yqacTkm (n = 20)

S. aureus 15 (75%) -9/2 0,046
[lpyrue cTachnnokokku 10 (50%) -4/11 0,072
[pyrue 6aktepuu 8 (40%) -6/3 0,274

HeunameHeHHble yHacTku (1 = 20)

S. aureus 12 (60%) -7/0 0,02
[pyrue cTaunoKoKKu 11 (55%) -3/9 0,09
[pyrue 6akTepun 9 (45%) -5/3 0,377
MOPAXEHHBIE YHACTKI
[o Tepanuu [Mocne Tepanumn
14,3%
14,3%
i 8,6%
11%
11%
10,7%
; . 71%
1 0’70/0 42,9°/o
BANMO HEM3MEHEHHBIE YHACTKI
8,3% 0,8%
48,0%
12,0% 8.0%
. 4,2%
20,8%
16,0% 16,7%
12,0% 20,8%
m Staphylococcus aureus m Staphylococcus borealis m Staphylococcus capitis Staphylococcus epidermidis
Staphylococcus gallinarum Staphylococcus haemolyticus Staphylococcus hominis B Staphylococcus saprophyticus
Staphylococcus warneri Staphylococcus oralis

Puc. 2. Bunosoit coctas Staphylococcus Spp., BbIAENEHHbIX OT NALMUEHTOB C aTOMAYECKIM [epMATATOM Ha MOP@XEHHbIX 1 BUANMO HEN3MEHEHHbIX Y4ACTKaX KOXHOro nokpoga (1 = 20)
Fig. 2. Staphylococcus spp. isolated from patients with atopic dermatitis in lesional and non-lesional skin (n = 20)
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IPYNMNA CPABHEHNA
19 4% m Staphylococcus capitis
’ m Staphylococcus epidermidis
Staphylococcus haemolyticus

Staphylococcus hominis

Staphylococcus pseudintermedius
o m Staphylococcus warneri
29,0%
/35,50/0

Puc. 3. BunoBoii coctas Staphylococcus Spp., BblAENEHHbIX Y FpYNMbl CpaBHeHus (1 = 26)
Fig. 3. Staphylococcus spp. isolated from healthy controls (1 = 26)

[MOPAXXEHHbIE YHACTKN
[lo Tepanuu [Mocne Tepanumn
10,0% 11,1%
40,0% 33,3%
20,0% 0.0%
22,2%
10,0%
11,1% 1%
11,1%
BNOMMO HEM3MEHEHHbBIE YHACTKIA
8,3%
25,0%
16,7% . 37,5%
50,0% ‘
(")
8,3% 8.3%
8,3%
" 25,0% - 12,5%

m Acinetobacter m Aerococcus m Brevibacillus Corynebacterium

= FEnterobacter Enterococcus Micrococcus Moraxella

B Pantoea Pseudomonas Pseudoxanthomonas

Puic. 4. BupioBoii cocTaB Apyrux 6aKTepuii, BblENeHHbIX OT NaLJEHTOB C aToMA4eCKIM [EpMaTUTOM Ha MOPXEHHBIX 11 BUAIMO HEM3MEHEHHBIX Y4aCcTKax KOXHOr0 NokpoBa (1 = 20)
Fig. 4. Non-staphylococci spp. isolated from patients with atopic dermatitis in lesional and non-lesional skin (n = 20)
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npeobnapan S. haemolyticus — 42,9%, a Ha HEU3MEHEH-
HbIXx — S. epidermidis — 20,8% n S. haemolyticus — 20,8%.

CTtadunnokokkoBas 4acTb MUKpOOMOMA KOXW Fpynmbl
cpaBHeHus 6bina npeacrasneHa 6 sugamu Staphylococcus
(puc. 3). Cpegu BblOENEHHbIX CTAUIIOKOKKOB MNpeo6-
napann S. epidermidis — 35,5%, S. hominis — 29,0%,
S. capitis — 19,4%.

Mpwn pacnpegeneHnn BblGENEHHbIX LITAMMOB ApY-
rmx 6akTepui No pogaM y nauMeHTOB C aTOMUYeCcKnMm
OepmMaTutom ObINn MOMNy4YeHbl CrReayloLwme pesynsraThl
(puc. 4). Ha MOMEHT NOCTYNSIEHNSA Ha MOPaXXEHHbIX y4YacT-
Kax Koxu npeo6bnaganu 6GakTepuu popa Acinetobacter
C ygenbHbiM BecoMm 40,0%. Ha BuManMMO HensMeHeHHbIX
y4acTkax KOXu Haumbonee 4acTto BCTpeyanucb 6akTe-
pun poaa Acinetobacter — 25,0%, Micrococcus — 25,0%
n Pseudomonas — 16,7%.

Mocne npoBedeHHON Tepanuu B o4arax nopaxxeHus
yacTtoTa BCTpedyaemMocTu Acinetobacter spp. coctasuna
33,3%, Micrococcus luteus — 22,2%, npepctaButenu
Opyrux poaos 6akTepuil BCTpedanucb pexe. Ha Heus-
MEHEHHbIX y4YacTKax Koxu 6blo BbigeneHo 3 poga 6ak-
Tepwii: Acinetobacter, Micrococcus w Corynebacterium,
yOenbHbIR Bec KoTopbix coctasun 37,5, 50,0 n 12,5% co-
OTBETCTBEHHO.

Ha pwuc. 5 npegctaBneHbl pesynbratbl MO 4acTto-
Te BblgeneHns gpyrmx 6akTepuii B rpynne CpaBHEHMS.
Yalle Bcero BcTpeyanuch 6aktepun poga Acinetobacter,
Cytobacillus wn Micrococcus n B 2 pasa pexe —
Enterococcus, Moraxella v Neisseria.

Cnepyetr oTmMeTuTb, 4TO cpeau Acinetobacter spp.,
BblAESIEHHbIX OT MauMeHTOB C aTONUYeCKNM AepMaTuTOM,
BCTpeyvanuck Acinetobacter radioresistens, Acinetobacter
towneri, Acinetobacter Iwoffii, Acinetobacter schindleri,
Acinetobacter ursingii v Acinetobacter variabilis, B To Bpe-
M$l KaK B rpynne cpaBHeHUs 6bli UGEHTUMMLMPOBAH NMULLb
Acinetobacter Iwoffii.

O6cyxpeHue

MUKpO6GUOM KOXW Yy 300pPOBbIX NtoAer HaxoguTcs
B OTHOCUTENLHOM 6anaHce, KOTopbI NMoaaepXvsaeT Hop-

FPYMNMA CPABHEHISA

11,1%

11,1%

0,
eeas 22.2%

11,1%

Puc. 5. Buaosoit coctas fpyrux 6akTepuid, BblAENEHHbIX Y FPYNMbl KOHTPONS (1 = 26)
Fig. 5. Non-staphylococci spp. isolated from healthy controls (1 = 26)
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MaJnbHOe cocTosiHMe Koxxu. OgHaKo BO BpeMsi 060CTPEHUI
aTonu4yeckoro fAepmatvta HabnogaeTcs  BblPaXEHHbIN
aucbanaHc MUKpo6UoMa KOXMU, KOTOPbIM BblpaxaeTcs
B CYLLEeCTBEHHOM YMEHbLLEHUN MUKPOBHOIo pa3dHoobpa3ns
M Ype3MepPHON KonoHu3aumm S. aureus. Tak, No JaHHbIM
Hay4HOW nuTepaTtypbl, YactoTa HocuTenbcTBa S. aureus
y NauneHToB C aTONUYeCKUM AepmMaTuTtomM sapbupyeT ot 30
0o 100%, Torga Kak cpeav 300poBbIX JO6POBOSbLEB CO-
cTaBnsaeT okono 20% [16, 17].

Ha HacToslMiA MOMEHT MUKPOOUOM KOXM CUUTaeTCs
K/OYEeBbIM 3BEHOM MnatoreHesa aTtonuyeckoro gepmartu-
Ta [17]. MNoBblweHHasa konoHu3auma S. aureus y 60NbHbIX
aTonNU4YecKUM OepMaTUTOM MPUBOAUT K HapyLUeHUIO Le-
NIOCTHOCTU 3anuaepmMarnbHoro 6apbepa 3a cYeT BblaeneHus
3K30TOKCMHOB W SHTEPOTOKCMHOB, KOTOpble HapyLlalT
HOPManbHYO perynaumio audgepeHUnpoBKN KepaTUHO-
LIMTOB N aKTUBMPYIOT TY4HbIE KINIETKM, MPUBOASA K Pa3BUTUIO
wvnn nopgpepxaHuio Th2-onocpefoBaHHOMO MMMYHHOMO
oteeta [10, 16, 19]. CnemoBaTenbHO, YMEHbLLEHNE OOMU
S. aureus B npoLecce neyveHus cnocob6CTByeT BOCCTAHOB-
TNIEHUIO KaK MUKPOGHOIO cocTaBa KOXU, Tak U LefloCTHOCTH
KOXHOro 6apbepa.

B xope Hawero uccnegoBaHus 6bifiv MOMyYeHbl pe-
3ynbTaTthl, NOATBEPXAAOLLNE HANU4YMe pasnuyui B MUK-
po6HOM cocTaBe MeXxAy nauueHTamum C aTonuyeckKnm
JepmMaTuToM M rpynnon cpaBHeHus. [o Havyana Tepanuu
nonsa S. aureus OT BCeX BblAeNEeHHbIX MUKPOOPraHM3MoB
nauneHToB cocTtasuna 34,20% Ha nopaxeHHbIX 1 32,50%
Ha Heu3MeHeHHbIX yyacTkax. 1o Mepe TOro kak cocTosi-
HWe KOXW NauneHToB Ha (hoHe NPOBOAVMON Tepanum BOC-
CTaHaBNMBasoCb, OTMEYanocb CTaTUCTUYECKN OOCTOBEp-
HOE CHWXEeHWe Jonu S. aureus Ha NOPaXeHHbIX U BUONUMO
Hen3MeHeHHbIX yyactkax (p < 0,05), a Takxe cmeLleHre
MWKPOBHOIro cocTaBa KOXW B CTOPOHY HOPMbI, Bblpaxkaro-
Lieecsa B BUAe TEHOEHUUN K YBENIMYEHNIO YacTOThbl BCTpe-
4aeMoCTU Opyrux cTtadunokokkoB (p < 0,1). Mpu 3tom
B rpynne cpaBHeHus S. aureus He 6bi1 O6HaPYXEH.

CnepnyeT OTMETUTB, YTO KoarynasoHeraTMBHble ctadm-
JIOKOKKM, BKMtoYasa S. epidermidis w S. hominis, BbigenstoT
NPOTUBOMUKPOOHLIE MEeNTUAbl, KOTOPbIE, B CBOIO o4epenb,

m Acinetobacter
Cytobacillus
Enterococcus
Micrococcus
Moraxella

u Neisseria

BecTHuk gepmaTonoruu n BeHeponorun. 2023;99(3):44-52 M
Vestnik Dermatologii i Venerologii. 2023;99(3):44-52 W



HAYYHbIE NCCJTIEAOBAHWA / ORIGINAL STUDIES

orpaHn4mnBaloT pocT S. aureus n opMmnpoBaHue 6MONEH-
ku [19]. NosToMy TeHOEHUMS K YBENUYEHUIO JONN ApYyrux
CTaPUNOKOKKOB Ha (DOHE Tepanun MOXeT CBUAETENbCTBO-
BaTb O BOCCTaAHOBEHUN GanaHca Mexay CTatUoKOKKO-
BOW COCTaBAOLLEN MUKPOBMOMA KOXN.

3akntouenue
I'IonyquHble B X04e uccnenoBaHua pesynbratbl CBU-
0eTenbCTBylOT O TOM, 4TO npoBefeHune KOMMJIEKCHOMN

451

TepanuM B COOTBETCTBUM C KIMHUYECKUMM pekoMeHpaa-
UMMM Croco6CTBYET U3MEHEHMI0 MUKPOGHOro cocTaBa
KaK Ha NMopaKeHHbIX y4acTKax KOXXHOro NokpoBa, Tak 1 BHe
ovyaroB nopaxeHusi. OanbHelillee U3yyeHue BIUSHUA Te-
panMu Ha MUKPOGMOM KOXM MO3BOSUT He TONMbKO OLEHUTb
ee a(p(peKTMBHOCTb, HO M pa3paboTaTb HOBble MeToAb! Jle-
YeHUs, HanpaBfieHHble HernocpedCTBEHHO Ha KOppeKumto
MUKPOGMOMA KOXMW, KOTOPbIN SIBNSIETCA BaXKHbIM 3BEHOM
B natoreHese artonuyeckoro gepmaruta. Jjij
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Analysis ot Neizsseria Gonorrhoeae Resistance Dynamics
to Antimicrobial Drugs in The Russian Federation (2005-2021)
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Background. Using its innate mechanisms for resistance gene acquisition, Neisseria gonorrhoeae can
rapidly develop resistance to antimicrobial agents increasing the risk the incurable forms of the disease will
appear during gonococcal therapy. The purpose of the present study was to summarize the results of the
Russian Gonococcal Antimicrobial Surveillance Programme (RU-GASP) over a 16-year period and assess
N. gonorrhoeae resistance to the antimicrobials used in gonococcal treatment regimens in Russia.
Materials and methods. The study included 5356 isolates of N. gonorrhoeae obtained under RU-GASP
(January 2005 to December 2021) by State Research Center of Dermatovenereology and Cosmetology
(SRCDC) from specialized dermatology and venerology hospitals in 37 regions of the Russian Federation.
Primary identification of N. gonorrhoeae was performed using bacterioscopic and bacteriological methods.
The cultures identified as N. gonorrhoeae were frozen in a cryogenic medium and transported to SRCDC.
Received cultures were verified by biochemical criteria on a VITEK 2 Compact analyzer. For the cultures
identified as N. gonorrhoeae with less than 99% probability, mass spectrometric analysis was performed on
a time-of-flight ionization mass spectrometer MALDI Microflex (Bruker Daltonics GmbH, Germany).
Antimicrobial susceptibility testing. Sensitivity tests of N. gonorrhoeae to six antimicrobials (penicillin,
spectinomycin, ceftriaxone, tetracycline, azithromycin and ciprofloxacin) included serial dilution in agar to
detect the minimum antibiotic concentration (MAC) that inhibits microbial growth. N. gonorrhoeae sensitivity
to antibacterial agents was evaluated as per EUCAST criteria (European Committee on Antimicrobial
Susceptibility Testing, 2022, http://www.eucast.org).

Results. The study has shown the absence of significant changes in the ratio of sensitive and resistant

N. gonorrhoeae strains and proved the effectiveness of RU-GASP which allowed excluding drugs with

a high proportion of identified resistant strains from therapeutic use.

Conclusion. Analysis of RU-GASP results over a 16-year period has confirmed lll-generation

of cephalosporin (Ceftriaxone, Cefixime) as the drug of choice for gonococcal therapy, and spectinomycin
as its effective alternative. The ongoing evolution of N. gonorrhoeae molecular mechanisms of antibiotic
resistance dictates the need for extending RU-GASP.
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HAAU3 AMHAMUKH ycrorauBocTu Neisseria gonorrhoeae
K aHTUMHKPOOHBIM 11perrapatam B P® 3a meproa 2005-2021 rr.
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' TocyaapCTBEHHbII HAY4HbIil LEHTP A8pMaTOBEHEPONoriAn 1 kocMeTonorin, Mocksa, Poccus
2 BCepoCCUACKMIA Hay4HO-MCCeA0BATENbCKIA MHCTUTYT NIBKAPCTBEHHBIX 1 apOMATIHecKiX pacTeHuit, Mocksa, Poccus

0O60cHoBaHue. Neisseria gonorrhoeae MOXeT 6bICTPO pa3BUTb PE3NCTEHTHOCTb K MPOTUBOMUKPOOHBLIM areHTam
6narogaps BpOXAEeHHbIM MexaHn3Mam nNpuobpeTeHns FreHOB YCTOMYMBOCTU K aHTUBMOTHKaM. Benegctene 6bicTporo
hopMUPOBaHMSA MEXaHN3MOB pe3ncTeHTHocT N. gonorrhoeae K NCNONb3yeMbIM B CXeMax Tepanum roHOKOKKOBOM
MHEKLMN aHTUMUKPOOHbLIM NpenapaTam BbICOK PUCK BOSHUKHOBEHUS HEM3NEUYNMbIX OpM 3aboneBaHus.

Llenb uccnepoBaHunsa. O6061mTh pesynstatel RU-GASP 3a 16-neTHuin nepuof v OLeHUTb TEHAEHLUMM YCTONYMBO-
ctn N. gonorrhoeae K aHTUMMKPOOHBLIM NpenapaTam, UCMOSIb3yeMbIM B CXeMax aHTMOMOTMKOTepanmMm rOHOKOKKOBOW
MHekunmn B Poccun.

MeTtopbl. O6beKT uccnepoBaHus. B nccneposaHve BktodeHsl 5356 nsonatos N. gonorrhoeae, NOCTYNUBLLMX C AH-
Baps 2005 r. no gekabpb 2021 r. B ®IBY «MHUOK» Munsgpasa Poccum (nanee — MLUAK) B pamkax nporpammbi
RU-GASP 13 cneunanuanpoBaHHbIX MEAMLNHCKUX OpraHn3aumii fepMaToBeHeponormyeckoro npogpunsa 37 cybn-
ekToB Poccunckon ®epnepaumu. MNMepsrynyto ngeHtudmkauuio N. gonorrhoeae nposBoamnu 6aKTeprnocKonM4ecKum

n 6akTepunonornyeckum metogamu. VigeHtuduumposaHHble kak N. gonorrhoeae KynbTypbl 3aMopaXmBanu B KpUo-
cpene v TpaHcnoptuposany B MTHUJAK. MNocTtynmBlume KynbsTypbl BEpUMUMPOBany no 6MOXMMNYECKUM KPUTEPUAM
Ha aHanusatope VITEK 2 Compact. ns Kynetyp, onpegeneHHbix kak N. gonorrhoeae ¢ MeHee 4eM 99% BepOATHO-
CTblO, MPOBOANIIV MACC-CMEKTPOMETPUYECKOE NCCIIefoBaHNE Ha BPEMAMNPONIETHOM Macc-CMEKTPOMETPE C MOHM3aUn-
en MALDI Microflex (Bruker Daltonics GmbH, M epmanus).

TecTupoBaHue YyBCTBUTENIbHOCTU K UCCNeayeMbIM aHTUMUMKPOGHbIM NpenapaTtaM. TeCTupoBaHue YyBCTBUTENb-
HocTu N. gonorrhoeae K LWecTn aHTUMUKPOOBHbBIM npenapaTam — NEHULUANNHY, CNEKTUHOMULIMHY, LeddTPUAKCOHY,
TeTpaunKIMHY, a3MTPOMULIMHY U LMNPOIIOKCaLMHY OCYLLIECTBASNN METOAOM CepUIMHBIX pa3BedeHuii B arape € onpe-
JeneHnemM M1UHUManbHbIX NoAasnaoLwmx KoHueHTpauui (MK, mr/n). Ouenky dYyBcTBuTensHoctn N. gonorrhoeae

K aHTMbaKTepuasbHbIM npenapaTtam nposogunu B cooteetctenm ¢ kputepusimm EUCAST (The European Committee
on Antimicrobial Susceptibility Testing, 2022, http://www.eucast.org).

Pe3ynbTathl. [TpoBegeHHOe McCnegoBaHme Nokasano OTCYTCTBUE 3HA4YUMbIX UBMEHEHWIA B COOTHOLLEHWUWN YyBCTBUTENb-
HbIX 1 YCTOWYMBBIX K AENCTBUIO aHTUMUKPOGHbIX npenapatos wrammos N. gonorrhoeae, YTo SBNSETCA CleAcTBNEM
3hhekTnBHOCTM peannsaumm nporpammel RU-GASP, No3BonuBLLEN CBOEBPEMEHHO UCKITOUNTL U3 TepaneBTUHECKOro
NpUMEHeHWs MpenapaTbl, B OTHOLLEHWUN KOTOPbIX Habnoganack BbICOKas [ONS BbIABMEHHbIX YCTONYMBbLIX LLITAMMOB.
3akntoyeHue. AHanna pesynsratoB RU-GASP 3a 16-neTHuin neprop NOATBEPXKAAET MCNONb30BaHME B Ka4eCTBe npe-
napartoB Bbl6Opa A7 TepanMm rOHOKOKKOBOW MHAeKLun LedanocnopuHos |l nokonexnus (LedTprakcoH, Lednkemum),
a B Ka4yeCTBe anbTepHaTUBHOIO Npenapara — aMUHOLNKIINTONbHbIN aHTUOMOTUK CNEKTMHOMULMH. [NpogonmxkatoLa-
ACA 9BOMOLMSA MOSIEKYNAPHBLIX MEXAHN3MOB aHTUOBUOTUKOPE3NCTEHTHOCTU N. gonorrhoeae QNKTyeT HEO6X0ANMOCTb
npogomkeHuns nporpammel RU-GASP.

KntoyeBble crnoBa: Neisseria gonorrhoeae; aHTMMUKPOOGHas Pe3UCTEHTHOCTb; aHTUMMKPOGHbIE Npenapartbl; MOHUTOPUHI
KOHMNUKT MHTEPECOB: aBTOPbLI JAHHOW CTaThW NOATBEPAUN OTCYTCTBUE KOH(NMKTA MHTEPECOB, O KOTOPOM
HEeob6XxoaMMO COOBLLMUTD.

NCTOYHNK hHAHCUPOBaHUSA: uccrnegoBaHUe BbIMOMIHEHO 3a CYET CPEACTB rocynapCTBEHHOro 3aaaHns MuHucTep-
cTBa 3gpaBooxpaHeHuns Poccuinckon degepaumm Ne 056-00002-23-00.

Ona umtnposaHus: LWara6uesa 0. 3., Hocos H. 10., LUnunesasa M.B., Oepsi6uH O.T., O6pasuosa O.A.,
HukoHoposa E. P., Conomka B.C., Ky6aHos A. A. AHanun3 guHamunkn yctonumsocTtun Neisseria gonorrhoeae

K aHTUMUKPO6HBLIM npenapaTtam B P® 3a nepuop 2005-2021 rr. BeCcTHWK Aepmartonorum n BEHeporsnoruu.

2023;99(3):53-62. doi: https://doi.org/10.25208/vdv1410
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[ Introduction

Internationally, gonorrhea caused by Neisseria
gonorrhoeae, Gram-negative bacteria remains one of the
most common sexually transmitted infections [1] and a
significant public health threat due to its rapidly increasing
incidence and antibiotic resistance [2]. The growing risk the
incurable forms of gonorrhea would appear was the reason
the WHO included the disease into the draft of its Global
Health Strategy for2016-2021 as one of the strategic priorities
[3]. In the Russian Federation, the disease is combated
through the Russian Gonococcal Antimicrobial Surveillance
Programme (RU-GASP) that was established in 2004
after the European Gonococcal Antimicrobial Surveillance
Programme (Euro-GASP) had been initiated [4]. RU-
GASRP is also a part of a worldwide network of laboratories
coordinated by the WHO European Collaborating Center
for Gonorrhea and Other Sexually Transmitted Infections
[5]. The program’s main objectives are annual monitoring
of the emergence and spread of antimicrobial resistance
(AMR) in N. gonorrhoeae and identification of genetic AMR
determinants in order to improve gonorrhea surveillance in
the Russian Federation and timely revise national guidelines
on gonorrhea treatment [6].

In this respect, the present study intended to summarize
RU-GASP results of over a 16-year period and evaluate the
trends in N. gonorrhoeae resistance to the antimicrobials
used for gonococcal therapy in Russia.

Materials and methods

The study included 5356 isolates of N. gonorrhoeae
obtained under RU-GASP (January 2005 to December 2021)
by Federal State Research Center of Dermatovenereology
and Cosmetology (SRCDC) from specialized dermatology
and venerology hospitals in 37 regions of the Russian
Federation. Primary identification of N. gonorrhoeae was
performed using the bacterioscopic and bacteriologic
methods described in Standard Operating Procedures
(SOPs) for Conducting Gonorrhea Species Identification
(SOP # 003/04 GON, SOP # 004/04 GON, SOP # 005/04
GON https://cnikvi.ru/upload/files/369_SOP_ident_gonorei.
pdf). The isolated cultures were frozen in the medium

Table 1. EUCAST 2022 AMR criteria of N. gonorrhoeae
Tabnuua 1. Kputepuu yscteutenbHocTn N. gonorrhoeae k AMP (EUCAST 2022 1.)
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containing 20% glycerol and transported to SRCDC as per
SOP for Transportation and Delivery of Biological Material
and Isolated Gonorrhea Cultures (SOP No. 001/03 GON,
https://cnikvi.ru/upload/files/369_SOP_transp_dostavka.
pdf). Upon arrival, they were spread on chocolate agar
plates supplemented with 1% ISOVitalex growth additive
and 1% VCAT selective additive (Becton Dickinson, USA)
to be tested for biochemical parameters using NH cards on
a VITEK 2 Compact analyzer (bioMérieux, France). For the
cultures identified as N. gonorrhoeae with less than 99%
probability, mass spectrometric analysis was performed
on a time-of-flight ionization mass spectrometer MALDI
Microflex (Bruker Daltonics GmbH, Germany).

Antimicrobial susceptibility testing

For the microorganisms identified as N. gonorrhoeae,
their sensitivity to six antimicrobial agents (penicillin,
spectinomycin, ceftriaxone, tetracycline, azithromycin
and ciprofloxacin) was investigated. For that purpose,
serial dilutions in agar were performed as required by SOP
for Methods for Determining Gonococcus Sensitivity to
Antibacterial Drugs (SOP No. 006/03 GON, 2008, https://
cnikvi.ru/files/369_SOP_chustv_gonokok_antibakt.
pdf) to detect the minimum antibiotic concentration
(MAC) that inhibits microbial growth. The sensitivity was
assessed using the ATCC 49226 strain from a collection
of typical N. gonorrhoeae cultures as a control as per
EUCAST criteria (European Committee on Antimicrobial
Susceptibility Testing, 2022, http://www.eucast.org)
(Table 1).

Statistical analysis

Statistical analysis of the obtained data was performed
using R and the RStudio (v. 4.2.2) software. The data were
distributed using the Shapiro-Wilk test and presented as
graphs of relative occurrence frequencies (%) of sensitive,
sensitive to increased exposure to antibiotics, and resistant
strains by years to draw a local polynomial regression trend
line at Cl 95%. Polynomial trend analysis performed for
the strains with different sensitivity to antibiotics, enabled
us to estimate the dynamics of N. gonorrhoeae antibiotic

Anti(r:]“i;:/rlo)hial S | R ATCC 4922 reference strain
Penicillin <0.06 0.12-1 >1 0.25-1
Ceftriaxone <0.125 - >0.125 0.004-0.015
Tetracycline <0.5 1 >1 0.25-1

Spectinomycin <64 - >64 8-32

Azithromycin* -

Ciprofloxacin <0.03 0.06 >0.06 0.001-0.008

Note. S — susceptible, standard dosing regimen; | — susceptible, increased exposure; R — resistant.
*Azithromycin is always used in combination with another effective agent. For testing purposes, to identify acquired resistance mechanisms, ECOFF has been

1 mg/L since 2019.

pumedanme: S — 4yBCTBUTENbHbIV NPU CTaHAAPTHOM PeXIUME A03MPOBAHNS; | — YyBCTBUTENbHbIN NPY YBENNYEHHON 3KCMO3NLUM; R — PE3UCTEHTHBI.
*A3UTPOMULIMH BCErAA UCNONb3YETCS B COYETAHNN C APYTUM 9 (HEKTUBHbLIM CPEACTBOM. B LIeNAX TeCTUPOBAHUA C LIENbIO BbISBIIEHNS MEXaHU3MOB NpuoGpe-

TEHHOIA pe3ncTeHTHocTH ¢ 2019 . ECOFF coctaBnsiet 1 mr/n.
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resistance over the period under study. Due to the non-
Gaussian distribution of the data, MAC indices by years were
compared using the Kruskal-Wallis Criterion with Dunn’s
posterior test and the Bonferroni correction for multiple
comparisons. The differences were considered statistically
significant at p < 0.05.

Results

N. gonorrhoeae resistance dynamics to penicillin

Figure 1 shows the relative frequencies of penicillin
sensitivity/resistance for gonococcal strains categorized
as S, | and R by years. The data show that although the
frequency rose to 61% in 2016, there was a decline to 41%
by 2021 (levels of 2009, 2014 and 2015). Comparative
analysis of the MAC values obtained for different years
found significant differences: in 2008, MAC was the
lowest and significantly different from those in 2005
(p < 0.0001), 2006 (p = 0.0012), 2007 (p < 0.0001),
2016 (p = 0.0045), and 2017 (p = 0.0011). Despite some
changes between absolute MAC values within the studied
period, no significant differences were found between
2005 and 2021.

When analyzing the MAC values of penicillin-resistant
strains, it was found that the highest MAC values recorded
in 2016 were significantly different from those in 2005,
2006, 2007, 2009, 2010, 2011, 2013, and 2019 (p < 0.001).
However, just as in the case of sensitive strains, no
significant differences were found between 2005 and 2021.
The frequencies obtained for the resistant strains showed a
downward trend from 2012 to 2021 (albeit with a small jump
to 14% in 2019). The maximum of penicillin-resistant strains
(44 %) was observed in 2008.
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N. gonorrhoeae resistance dynamics to spectinomycin

Analysis of the absolute MAC values showed that the
highest of them were observed in 2006, 2008, 2013-2015.
Figure 2 displays the occurrence frequencies for sensitive
and resistant N. gonorrhoeae strains to spectinomycin.
Analysis of the relative frequencies trend for sensitive strains
over the studied period found no significant fluctuations,
except for 2008. As for the resistant strains, their frequency
in 2008 was 45% and only 10% in 2011. It should be noted
that no resistant strains (0%) were recorded between 2013
and 2020, and no significant differences were found when
analyzing absolute MAC indices between 2005 and 2021.

N. gonorrhoeae resistance dynamics to ceftriaxone

Fig. 3 shows the relative frequencies of the strains
sensitive and resistant to ceftriaxone over the entire
study period. Polynomial trend analysis of sensitive strain
frequencies showed no significant fluctuations in their
dynamics. As for the resistant strains, their trend showed no
pronounced fluctuations, the highest (9%) being 2009.

N. gonorrhoeae resistance dynamics to tetracycline

The relative frequencies of tetracycline-sensitive strains
(Fig. 4) show the peak of occurrence was between 2014
and 2019 (over 70%, with a drop in 2021 (34%), and even
below the baseline (47%) in 2005). Meanwhile, the relative
frequencies of resistant strains were the lowest in 2018 and
2019 (7 and 16%, respectively), and the highest in 2008 and
2021 (66 and 46%, respectively). The strains classified as
category | had no significant trend, so their relative frequency
was 15% in 2005 and 20% in 2021, with a slight drop to 8%
in 2014-2015.

bt
w—x

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year

Fig. 1. Relative frequency of penicillin sensitivity/resistance (%) for different NV. gonorrhoeae strains between 2005 and 2021: R — resistant, | — susceptible, increased exposure

S — susceptible, standard dosing regimen

Puc. 1. OtHocuTenbHas Yactota (B %) pa3nuyHblx LWTammoB B nepuog 20052021 rr. R — peancTeHTHbIe LTaMMbl, | — YyBCTBITENbHbIE NPY YBEAUYEHHOM SKCNO3NLINAK, S —

YYBCTBUTENbHbLIE NPU CTAHAAPTHOM PEXMME A03POBAHNA
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Fig. 2. Relative frequency of spectinomycin sensitivity/resistance (%) for different N. gonorrhoeae strains between 2005 and 2021: R — resistant, | — susceptible, increased

exposure, S — susceptible, standard dosing regimen.
Puc. 2. OtHocuTenbHas YacTota (B %) pasnn4HbIx Wrammos B nepuog 2005-2021 rr. R — pe3incTeHTHbIE WTaMMbl, | — YyBCTBUTENbHBIE NPY YBENNYEHHON 3KCNO3NUMN, S —

YYBCTBUTESIbHBIE MPW CTAHAAPTHOM PEXUME 03VIPOBAHNA
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Fig. 3. Relative frequency of ceftriaxone sensitivity/resistance (%) for different N. gonorrhoeae strains between 2005 and 2021: R — resistant, | — susceptible, increased

exposure, S — susceptible, standard dosing regimen.
Puc. 3. OTHocuTenbHas Yactota (B %) pasnuyHbIx W1amMmo B nepuof 2005-2021 rr. R — pesncTeHTHbIE LWTaMMbl, | — YyBCTBUTENbHbIE NPI YBEANYEHHON 3KCNO3ULIAKM, S —

YYBCTBUTESIbHBIE MPW CTAHAAPTHOM PEXUME [03VIPOBAHNA

B Vestnik Dermatologii i Venerologii. 2023;99(3):53-62
W BecTtHuk gepmaTonorumn n seHeponorun. 2023;99(3):53-62 Vol. 99, Iss. 3, 2023



58\

Tetracycline

ORIGINAL STUDIES / HAYYHbIE NCCIEAOBAHNA

80 -
60
oy
S =R
= = |
e 40 =S
20 -
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Year
Fig. 4. Relative frequency of tetracycline sensitivity/resistance (%) for different NV. gonorrhoeae strains between 2005 and 2021: R — resistant, | — susceptible, increased
exposure, S — susceptible, standard dosing regimen
Puc. 4. OTHocuTeNbHAA YacTora (B %) pasnuyHbIX WTammoB B nepuog 2005-2021 rr. R — pe3ncTeHTHbIe WTamMMbl, | — YyBCTBUTENbHbIE NPY YBENNYEHHOI 3KCNO3NMLMM, S —

YYBCTBUTENbHbLIE NPU CTAHAAPTHOM PEXMME A031POBAHNA

N. gonorrhoeae resistance dynamics to azithromycin

Analysis of the MAC values for azithromycin showed the
highest absolute values were observed in 2008, 2009, 2016,
2018, 2020 and 2021, and the lowest in 2014 and 2015.
Trend analysis for the relative frequencies of azithromycin-
sensitive strains (Fig. 5) revealed that, despite fluctuations
over the study period, they did not differ significantly
between 2007 and 2021, being 89 and 83%, respectively.
The highest frequency (more than 90%) for azithromycin-
sensitive strains was observed between 2013 and 2019. As
for azithromycin-resistant strains, their highest frequency
was observed in 2008 and 2009 (57 and 51%, respectively)
and the lowest in 2017 and 2018 (8%). However, despite
the above fluctuations, in general, the frequency values
observed in 2021 were similar to those in 2007.

N. gonorrhoeae resistance dynamics to ciprofloxacin

Analysis of the polynomial trend for the relative
frequencies of ciprofloxacin-sensitive strains (Fig. 6)
revealed that the highest ones (>60%) were observed
between 2011 and 2020, with peaks in 2013 (75%) and
2019 (72%) and a pronounced decline (29%) in 2021. At the
same time, no pronounced fluctuations were detected for
the strains included in category |, their frequency peak being
7% in 2021. As for the relative frequencies, they were the
lowest between 2011 and 2020 (40% or less) with an uptick
in 2021 (up to 64%).

Discussion

The obtained results have demonstrated that, despite
the observed fluctuations in occurrence frequencies of
the strains sensitive to the studied antibiotics, the ratio of
antimicrobial-resistant and antimicrobial-sensitive strains

T. 99, Ne3, 2023

did not change significantly from 2005 over the 16-year
observation period. An interesting finding of this study
is the persisting high levels of resistance to penicillins,
tetracyclines, and fluoroquinolones despite they have long
been excluded from recommended treatment regimens for
gonorrhea. Another interesting finding is the steady trend
towards N. gonorrhoeae had been gradually restoring its
sensitivity to penicillins, tetracyclines and fluoroquinolones
since 2010. As shown previously [6], this is due to the gradual
elimination of genetic resistance determinants (D345a in
penA gene; L421P in ponA gene; V57M in rpsJ gene; S91Y
and D95G in gyrA gene) to these antimicrobials. However,
starting from 2017, the sensitivity began a decreasing trend
to the values it had had at the start of the monitoring program
in 2005. This fact may be explained by N. gonorrhoeae
accumulating plasmid determinants bla(TEM-1) and tet(M)
during this time that spread rather quickly by “horizontal”
transfer and significantly change the resistance level to the
three groups of antibacterial drugs [7].

The obtained data on N. gonorrhoeae resistance
dynamics have shown that only ceftriaxone (lll-generation
cephalosporin) and spectinomycin (aminocyclitol) meet the
WHO criterion stating that the total proportion of gonococcal
strains sensitive to an antibiotic drug should not be lower
than 95% (WHO, 2012). For that reason, ceftriaxone is
currently the drug of choice for treating of gonococcal
infection in Russia. Our study substantiates this position
as no strains resistant to this drug were identified in 2021.
Moreover, our earlier studies had shown that the level of
sensitivity of N. gonorrhoeae to ceftriaxone in the Russian
Federation and its constituent entities amounted to 100%
[8]. At the same time, we cannot ignore the fact that foreign
scientific publications often mention the N. gonorrhoeae
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Fig. 5. Relative frequency of azithromycin sensitivity/resistance (%) for different N. gonorrhoeae strains between 2005 and 2021: R — resistant, | — susceptible, increased
exposure, S — susceptible, standard dosing regimen.
Puc. 5. OTHocuTeNbHAA YacToTa (B %) pasnuyHbIX WTammoB B nepuog 2007—2021 rr. R — pe3ncTeHTHbIe WTaMMbl, | — YyBCTBUTENbHbIE NPY YBENNYEHHOI 3KCNO3NuUmm, S —

YYBCTBUTESIbHBIE MPW CTAHAAPTHOM PEXUME [03VIPOBAHNA
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Fig. 6. Relative frequency of ciprofloxacin sensitivity/resistance (%) for different N. gonorrhoeae strains between 2005 and 2021: R — resistant, | — susceptible, increased

exposure, S — susceptible, standard dosing regimen.
Puc. 6. OTHocuTeNbHAA YacTora (B %) pasnuyHbIX LWrammos B nepruog 2005-2021 rr. R — pe3icTeHTHbIE WTaMMbl, | — YyBCTBUTENbHbBIE MPY YBENNYEHHOI 3KCNO3nLmm, S —

4YBCTBUTESIbHBIE MPW CTAHAAPTHOM PEXUME 03VIPOBaHNA
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strains resistant to ceftriaxone that come from such countries
as China (Wang et al., 2020), Brazil [9], etc. For instance,
during 2012-2017 in South Korea, a surge (from 1.1 to
23.9%) in the cephalosporin-resistant isolates containing the
penA mosaic allele was observed (Lee et al., 2019). Another
reason for such resistance might have been the SNPs of
the penA and porB1b genes and the mirR gene mutations
[10]. Spreading of the strains resistant to ceftriaxone, as well
as the patients who can possibly develop hypersensitivity
to cephalosporins to the degree of anaphylactic shock
[11], make searching for candidate drugs for alternative
gonorrhea therapy a relevant task.

Analysis of N. gonorrhoeae spectinomycin-sensitivity
trend has confirmed the drug’s previously proven high
efficacy in the treatment of this infection [8]. Moreover, in
2021, only 3% of strains resistant to spectinomycin were
detected, which is within the 5-percent limit set by the
WHO for an effective antibacterial therapy (WHO, 2012).
At the same time, this threshold is currently being debated,
both toward increasing the upper limit for resistant strains
[12] and lowering it to 1-3% for “the key population groups
with the potential for more frequent transmission to many
sexual partners, such as sex workers and men who
have sex with men” [13]. Although spectinomycin as an
alternative treatment is administered only after testing the
sensitivity of a particular clinical isolate, it remains the most
promising alternative drug for the treatment of gonococcal
infection.

Azithromycin, as a potential reserve drug to treat
gonococcal infection, was included in RU-GASP in 2007.
It was known to be used for gonorrhea therapy outside
Russia, but it was not included in in the regimens for our
country, because there was no data either on its effect on
the domestic strains or its optimal dosage [14]. The results
of this study have demonstrated that in 2021 16% of the
total number of analyzed N. gonorrhoeae strains were
resistant to azithromycin, which removes the question of its
possible use for gonorrhea treatment. At the same time, the
drug is widespread abroad and prescribed in combination
with ceftriaxone for combined therapy of gonococcal

ORIGINAL STUDIES / HAYYHbIE NCCIEAOBAHNA

infection to improve treatment efficacy and reduce the
likelihood gonococcus becoming resistant to each of these
drugs individually. However, the first strain resistant to this
combination that emerged in 2018 calls for revising this
regimen [15].

Due to its cross-resistance, ciprofloxacin is used as an
indicator drug to study N. gonorrhoeae resistance to all the
drugs of fluoroquinolone group, so the strains resistant to
ciprofloxacin are also resistant to other fluoroquinolones. In
the Russian Federation, the drug is not recommended for
gonococcal therapy. Our study has shown the drug had its
lowest resistance frequencies between 2011-2020 (40% or
less) with an uptick in 2021 (up to 64%) that is generally
consistent with literature data, e.g., Unemo et al. who in
2017-2018 found more than 90% of strains to be resistant
to ciprofloxacin in 100% of the Southeast Asian countries
and 50% of the African countries participating in the study, a
level to be called nothing but extreme [16].

Thus, our study has found no significant phenotypic
changes in the antimicrobial resistance of N. gonorrhoeae
strains in the Russian Federation. Undoubtedly, this is a
consequence of the effective implementation of RU-GASP,
which over the given time, allowed for significant reduction of
gonorrhea incidences in Russia from 71.7 cases per 100,000
population in 2005 to 6.7 cases in 2020 [17], despite the
incidence of gonorrhea in Europe has been noticeably and
gradually increasing [18]. This fact, of course, significantly
increases the likelihood of resistant strains entering the
territory of Russia with migration and tourist flows, which
calls for continuation of RU-GASP and expansion of the list
of tested antimicrobials.

Conclusion

Our analysis of RU-GASP results over a 16-year period
has confirmed the use of lll-generation cephalosporins
(ceftriaxone, cefixime) as the drugs of choice for gonococcal
therapy, and that of spectinomycin (aminocyclitol) as
an alternative antimicrobial drug. The ongoing evolution
of molecular mechanisms of N. gonorrhoeae antibiotic
resistance dictates the need to continue RU-GASP. |Ji
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K BOIIPOCY O BAHSHHH U30TPETHHONHA HA HEPBHO-TICUXITIECKOE
COCTOSIHUE OOABHBIX aKHE

© Camuos A.B.

BoeHHo-MeauumHeKas akagemuns umvenn C.M. Kuposa, CankT-Tetep6ypr, Poccust

Y 60MbHbIX aKHe 4acTo Pa3BMBaOTCS Pa3SIMYHON CTEMNEHN BbIPaXKEHHOCTU HEPBHO-NCUXMYECKIE HapyLLIe-
HUs1, KOPPENUPYIOLLIME, KaK NPaBumo, C TAXECTbIO AepmaTtosa. [Ans feveHns cpeaHeTs)esbiX oopM akHe
Haunbornee LUNPOKO MPUMEHSIETCS U3OTPETUHOMUH. B cBA3K ¢ TeMm, 4To B paae paboT N30TPETUHOMH paccMma-
TpuBanu Kak TpUrrep passuTua pasnnyHbIX HePBHO-MCUXUYECKMX HaPYLLEHWA, 6bI NpoBeaeHbl MHOMo-
YMCIeHHble UCCNeoBaHua C Lienbio AoKa3aTenbCTBa Tako BO3MOXHOCTM UMK ee OnpoBepXeHus. AHanva
nuTepaTypbl NoKasar, 4To, No AaHHbIM NoAaBNAOLLEro 60/MbLIMHCTBA UCCNEAoBaHNIA, U30TPETUHOWH

He MPUBOAUT K HEPBHO-NCUXMYECKUM HapyLleHnsaM. OaHaKo, YYuUTbIBas NPOTMBOMNONIOXHOE MHEHNE HEeKO-
TOpPbIX aBTOPOB, LieNecoo6pasHo NPOBOANTL aKTUBHOE BbifIBNIeHWE, B TOM YUCIe B aHaMHe3e, Kakux-nnéo
MCMXO3MOLIMOHANBHBIX PACCTPOMCTB M X MOHUTOPUPOBAaHME B NpoLiecce Tepanuu. B aTux cnyvasx noka-
3aHO HaYMHaTb fleyeHue ¢ MasbIxX 403 (pekoMeHdauun He paspaboTaHbl).

Kno4eBbIe CIOBA: akHe; HEPBHO-NCMXNYECKUE HapYLUEHUs; U30TPETMHOMH

KOHMNMKT uHTepecos: A.B. CamLoB nony4yan roHopapsl U IBMSNCS KOHCYBTaHTOM/NIEKTOPOM/YHaCTHUKOM
KIIMHWUYEeCKUX UCCneaoBaHuii u MeponpusTuid, crnoHcupyemeix OO0 «fAppaH».

NCTOYHNK hHAHCUPOBAHUSA: pykonuch NOArOTOBMEHA M ONYGNUKOBaHa 3a cyeT hHaHcupoBaHus OO0 «HAppaH».

Ona yntuposaHms: Camuoe A.B. K Bornpocy 0 BAMSIHUM U30TPETUHOUHA HA HEPBHO-NCUXMYECKOE COCTOsIHUE
60sbHbIX akHe. BecTHUK gepmatonormum un BeHeponorum. 2023;99(3):63—68. doi: https://doi.org/10.25208/vdv1414
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TO the question of the effect of isotretinoin on the neuropsychic
state of patients with acne

© Alexey V. Samtsov

Military Medical Academy named after S.M. Kirov, Saint Petersburg, Russia

Patients with acne often develop neuropsychiatric disorders of varying severity, correlating, as a rule, with
the severity of dermatosis. Isotretinoin is the most commonly used drug for the treatment of moderate acne.
Due to the fact that in a number of studies isotretinoin was considered as a trigger for the development of
various neuropsychiatric disorders, numerous studies were conducted to prove this possibility or to refute
it. An analysis of the literature showed that, according to the vast majority of studies, isotretinoin does not
lead to neuropsychiatric disorders. However, given the opposite opinion of some authors, it is advisable

to actively identify, including in the anamnesis, any psycho-emotional disorders, and monitor them during
therapy. In these cases, it is indicated to start treatment with small doses (recommendations have not been
developed).

Keywords: acne; neuropsychiatric disorders; isotretinoin
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HepBHo-ncuxuqecKue W3MEHEHUA Yy 60NbHbIX aKHe

AKHe — XpoHMYeckoe BocrnanutensHoe 3abonesaHue,
NposBNAIOLLEECH OTKPbITbIMU UMW 3aKpbITbIMU KOMeOOoHa-
MU U BOCManNUTESIbHbIMU MOPAXEHUAMN KOXW B BUAE Na-
nyn, nyctyn, y3nos [1]. AKHe ABMAOTCA OOHUM U3 CaMbIX
pacrnpocTpaHeHHbIX AepMaTo30B N HaxodsaTcs Ha 8-M Me-
CTe cpean Hanboree 4acTo BCTpevatoLmxca 3abonesaHum
B Mupe [2—4].

AKHe o0KasblBalOT 3Ha4YUTenNbLHOEe MCUXOoNornyeckoe
BO3[eNCTBME Ha 60NbHOro, MOTyT BMUATL Ha €ro Heps-
HO-NCMXMUYECKOEe COCTOSIHUE, a TakXe 6bITb TPUrrepom fe-
npeccun, Tpesorun, comartmsaumm, ncmxosa, 4to Tpebyet
3(pheKTUBHOI O NeveHns Ans ynyyLeHns COCTOAHUSA KOXMN
N camooLueHku naumeHta [5]. AkHe, 0CO6EHHO Mpu noka-
nisaumMu Ha nvue u Lwee, MOryT NPUBOAUTL K MCUXOIO-
rmyeckumMm gucTtpeccam. Y 60SbHbIX C akHe B 60nbLUei
CTEerneHn CyLwecTByeT BEpPOATHOCTb pPasBUTUS TPEBOrU
W genpeccuu, 4em y 300poBbIx nuy, [5], a cynumpansHble
naen BCTpeyaroTesa B 2 pasa valle, 4em B obLLer nonyns-
uuu [6].

AKHe BbI3bIBaIOT TSAXKENble HepPBHO-NCUXUYECKMe pac-
CTPONCTBA, CTATUCTMYECKN COMOCTaBUMbIE C TakKOBbIMU
y 605bHbIX NcopuasoM. BeipaxeHHasn genpeccus BcTpeya-
etca y 14—15% naumenToB [7, 8]. CumnTombl Aenpeccuu,
no coobLLieHN0 Sa 1 coaBT., 6binu BbisiBNeHb! y 3,3% 601b-
HbIX akHe [9], a y 60sbHbIX C TAXensbiMU hopmMamn aepmMa-
T03a — Y 23% [10]. KpanHum nposiBneHnem aenpeccuBHbIX
paccTponCTB MOXET cTaTb camoyouncteo [11]. Mpu Taxe-
NbiX hopMax akHe PUCK pasBUTUSA CyuuupanbHbIX naemn
B 1,8 pasa BblLwe, 4YeM MpU Nerkomn ctenenn [7].

Mo manHbiM F. Ozyay u coasT. (2018), no kpaiiHei
Mepe OfMH McuxMaTpuyecknii anarHos3 Obln yCTaHOBIEH
y 37,5% NoApOCTKOB C aKHe, YTO AOCTOBEPHO OTNMYanoch
OT KOHTPOJSIbHOWM rpynnbl (330pOBble MOAPOCTKM), B KOTO-
pou XoTs 661 OAHO PACCTPOMCTBO AMArHOCTUPOBAW TOMLKO
B 15% (p < 0,001). YactbiMn guarHo3amu 6bIn reHepa-
NM30BaHHOE TPEBOXHOE PacCTPONCTBO, 60MbLLOE Aernpec-
CMBHOE pacCTPONCTBO, PaCCTPONCTBO BCNeACTBME TpaBma-
TUYECKOro cTpecca, HeBpoTudeckas 6ynumus. PasnnyHsie
BapuaHTbl CamMoroBpexXaeHU Obinn BbisiBNEHbl Y 47%
NoApPOCTKOB C akHe Mo cpaBHeHUIO ¢ 21% 300pOoBbIX Nuu,.
Cpeaun HUX onucaHbl 3KCKopuaumun, cpesaHve 311EMEHTOB
KOXHOW CbIMNKW, paspyLLeHne KOXW C MOMOLLIbIO UrMbl, CaMo-
nospexpaeHue sonoc 1 ap. [12].

PasnunyHble TsaXenble HEpPBHO-MCUXUYECKUE HapyLue-
HMA Yallle BCTPeYaloTCs Y XEHLLUMH, OCOBGEHHO C TAXENbIMU
dopMamMu akHe unmM Mo3gHMMK akHe, paspeLuaroLMMucs
Cc hopmupoBaHuem pybLoB U 06e306paxuBaHMeM nuua,
NPUBOAALLMMU K exeaHeBHOMY cTpeccy [13]. Hem Taxenee
akHe, TeM 6o0sbllee BAUSHME OHWM OKasblBalOT Ha camo-
OLIeHKY, OTHOLLEHUS C OKPY>XaloLWMMN N B UTOre — Ha Ka-
4eCTBO XU3HU [14].

Takum 06pa3oM, He BbI3bIBAET COMHEHUS, YTO akHe
CYLLIECTBEHHO BMUSIOT Ha HEPBHO-NCUXMYECKOE COCTOA-
HWe 60SbHBLIX, NMPUYEM Haunbornee BblpaXeHbl U3MEHEHUs
B 9TOM chepe npu cpedHEeTsXenbIX akHe, 4acTo Tpebyto-
LLIMX Ha3HAYEeHUs1 CUCTEMHOI0 M30TpeTUHOUHA. Mo AaHHbIM
R.J. Lasek u M. M. Chren, BaXXHOCTb yCTpaHeHWs NCUxoso-
rmyeckoro amckomdopTa y 60MbHbIX akHe nogyepkusaeT
TOT hakT, 4To OT 25 A0 58% NaumMeHTOB CUUTaKOT IMOLMO-
HarbHbIA KOMMNOHEHT OCHOBHbLIM (DAKTOPOM YXYALLEHUS Ka-
yecTBa XuU3Hu [8].

B HacTosiLLee BpeMs nonyYeHbl AaHHble, cBuaeTenb-
CTBYIOLLME O CBAA3U MeXy HenpoTpodn4eckum hakTopom
Mo3ra (nentug, CTUMYNUPYIOLMA WU MNOJOEPXUBAIOLLUIA
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pa3BuUTUE HEMPOHOB) U GOSBLLLION AENpPeccuen Ha reHeTu-
YyeckoM yposHe. CornacHo 3TMM MUCCnegoBaHusaM, Ncmxma-
TPUYECKME paccTponcTBa accoLMmMpoBaHbl CO CHUXEHHbLIM
YPOBHEM HenpoTpodmudeckoro ¢aktopa mosra (HOM).
Mikhael n coaBT. yctaHOBUNN, YTO Yy GOMbHLIX akHe cTa-
TUCTUYECKN OOCTOBEPHO CHWMXeH ypoBeHb HM® no cpas-
HEHWIO C KOHTPOSieM, 4TO O6YCrOBNMBAET BbICOKUIN PUCK
pas3BuUTUS AenpeccuBHbIX cocTosHuM [15]. Polyakova u co-
aBT. cyMTAloT, 4YTO nNokasaresnb ypoBHa HM® moxeT cTtaTb
HerHBa3MBHLIM 6MOMapPKEPOM MPU CKPUHUHIE Aernpeccui
y MonofdbIx nofen, cTpagarowmx akHe [16].

Bnusnue W30TPETUHOUHA HA PA3BMTUE HEPBHO-

NCUXNUYECKUX Hapymeuuﬁ y 60NbHbIX aKHe — 3a npoTuB

MpennonoxeHne o BO3MOXHOCTWU pas3BUTUS Aenpec-
CVBHbIX CUMMTOMOB Ha (pOHEe NeyeHuss U30TPETUHOMHOM
66110 BbIABMHYTO B 1983 1. [17]. B 1987 r. Rubinow 1 coasT.
ony6nnKoBanu CTaTtblo, B KOTOPON OTMETUNN BblpaXXeHHOe
yny4LLEHNE MCUXOCOLMANbHOO COCTOSIHUS Y GONbHbIX TH-
XenbiMu  opMamMu  akHe, Mony4aBLUMX W3OTPETUHOWH.
TeM He MeHee BbIABMEHHLIA cnyvan gernpeccun y ofHo-
ro U3 72 nauyveHToB MOCYXWS MoBOAOM AN MHOronet-
Hel OUCKYyccuM O BO3MOXHOM ponu npenaparta B passu-
TUM PasfNYHbIX HEPBHO-MCUXNYECKUX HapyLlleHnin [18].
B 1998 r. FDA BbinycTMNo npegocTepexeHne 0 BO3MOX-
HOW accoumaLnm n3oTpeTUHOMHA C Aenpeccuen, NCMxXo3omMm,
cyvumpansHbIMU ugesammn n cymumaom [19].

BonbLuoi 0630p AoKasaTenbCTB CBA3W PETUHOEBOM
KUCMOTbl ¢ aPEKTUBHLIMU PacCTPoNCTBAMMU OMy6NNKO-
Banu Bremner n coasT. B 2012 r. B XxypHane "Journal of
Clinical Psychiatry". O630p BKfo4an aHanma KnMHU4eCcKux
crnyyaes, accoumauumn Ha4ana genpeccun n AnuTensHOCTU
npyema rnpenapara, HerporncuxmaTpuieckmx ageKTos,
HabngaemMbIx MNpu rvunepsutaMuHoO3e, BRAUSHWE [03bl.
MpumepHo 500 cnyyaes genpeccun 6bIS10 BbIBIIEHO cpeaun
MUIIMOHOB NauMeHToB, Nony4asLUnX N30TPETUHOMH. ABTO-
pbl OTMETUNN, YTO Aenpeccusi, No AaHHbIM KPYMHbLIX uccne-
nosaHui, BcTpedaetcs B 1-11% cnyyaes y nvu, nony4yato-
LUX revyeHre U30TPETUHOMHOM MO MOBOAY akHe, npuyem
3TW nokKasaTenu BapbupoBanuM B 3aBUCUMMOCTW OT [03bl
(B HEKOTOPBIX CNy4asx pas3BuTve Aenpeccun Jo303aBUCK-
MO) 1 cxeMbl Tepanum [20]. B peTpocnekTMBHOM Mccnego-
BaHu1 300 NauMeHTOB ¢ GUNONSAPHLIM PACCTPONCTBOM, NPO-
BefieHHoM Schaffer n coasTt. B 2010 r., ycTaHoBWUIM, 4TO Y 9
13 10 maumeHToB, NPUHUMABLLUMX WU3OTPETUHOUH, onpefe-
NAN0Ch yXyALleHne HacTpoeHns, 3 60rbHLIX BbiCKa3bisanu
cyvumaHble Mbicnu. HacTpoeHve BoccTaHasnvBanoch y 8
n3 10 naumeHTOB Mnocne OTMeHbl npernapaTta. HecmoTps
Ha 3TW fdaHHble, aBTOPbl OTMEYAlOT, YTO HET ybeauTernb-
HbIX [oKasaTeflb,CTB O MexaHu3max pasBuTUA fernpeccun
Wnn cynumpa npu npueme usoTpetvHouHa [21]. Pesynera-
Thbl (PYHKLMOHANBHON MarHUTHO-Pe30HaHCHOW ToMorpadunm
NO3BOMUNKN BbICKa3aTb MPearnonioxXeHue, YTo y OO0SbHbIX,
NPYHUMAIOLLNX N30TPETUHOWH, CHUXKEHA aKTUBHOCTb B Op-
6UTOPPOHTANBbHOM 30HE KOPbl MOSIOBHOMO Mo3ra — o6na-
CTN, C KOTOPOW accounmpoBaHbl CUMNTOMbI Aenpeccun [22].

McmxmaTpryeckune/ncmxocomaTmyeckme noboyHbIe adh-
hekThl, No gaHHbIM Rademaker u coaBT., coctaBunu 4,3%
OT BCeX MO60YHBbIX IPEKTOB, BbIABMEHHLIX MPU npueme
MU30TPETUHOMHA, 1 Habnganucb NpuMepHoO Ha 50% 4alue,
4YeM y 300pOoBbIX NuL. B 60MbLUMHCTBE CryYaeB OHU Npo-
ABMANUCL YCTANoOCTbiO UMM 3aTOPMOXEHHOCTbIO. TOMbKO
y 0,5% naumeHToB 6bINM OMarHOCTUPOBaHbI Aernpeccus,
WHCOMHUA W rannioumHaumn. B KoHTpornbHon rpynne 6bin
OQMH cny4awn genpeccuu [23, 24].
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Thiboutot n Zaenglein Bbickasanu kateropnyHoe MHe-
HVe, OCHOBaHHOE Ha aHanuae nuTepartypsbl, O TOM, YTO CBSI-
31 Mexay npuemMom M3OTPETUHOMHA U Aenpeccuen HeT
N He MOXeT 6bITb [25]. CyLliecTBOBaHME Takoln accoumaumnm
Takxe Obl10 OMPOBEPrHyTO MHOMOYMUCIIEHHBIMU [OKa3a-
TenbCTBaMU B UCCnegoBaHUsX 3ToW npobnemsl [27-30].
Magin n coaBT. yCTaHOBWMU, YTO YPOBEHb CYULIMAOB BbiLLE
cpeay NoApocTKOB, CTpafatoLLMX akHe, YeM cpeam 340po-
BbIX N1L, NpY 3TOM JOKa3aTenbCTB CBA3W npuema nsotpe-
TUHOMHA C CYyUUMOHbLIMU MONbITKAMKU, NO MHEHWUIO aBTOPOB,
HeT [31].

Ramrakha n coaBT. Ha OCHOBaHUN 23-neTHero Habno-
JeHva caenanu BbiBOL, YTO M3OTPETUHOMH He SBNseTCA
npu4nHon genpeccun [32]. 3T faHHble 6bINn NOATBEPX-
OeHbl Ha MNpuYMepe TpaHCreHOepoB, Y KOTOPbIX YpPOBEHb
genpeccun 1 cynumpgos Bbiwe [33]. Metekoglu n coasr.
(2019) coobLUaT 0 TOM, YTO HET NPUHNHHOW CBA3M Y 60Ib-
HbIX akHe MeXay npuemMoM U30TPETUHOMHA U Pa3BUTUEM
JenpeccuBHbIX coctosHui [34]. Huang n Cheng ony6nu-
KoBanu 605bLUION 0630p NUTEepaTypbl U MeTaaHanus, B Ko-
TOPOM Mokasanu, YTO HeT CBA3U npuvemMa U30TPEeTUHOUHA
C yBenu4yeHveM pucka fenpeccuu, 6ornee Toro, feveHue
N30TPETUHOWMHOM MPUBOAUT K YNYULLEHUIO MCUXNYECKOrO
COCTOSIHUA 60SbHbIX akHe [35]. TemM He MeHee crefyeT OT-
MEeTUTb, 4YTO B CMCTEMATUYECKOM 0630pe U MeTaaHanuse,
npoesegeHHoM Li u coasT. B 2019 r., accoumnauma mexay
npuemMoM WU3OTPETMHOMHA WU PUCKOM pasBuUTUA AOenpec-
CUBHbIX pacCTPONCTB bblna CTaTUCTUYECKN 3HA4YMMa B pe-
TPOCMEKTUBHbIX UCCNegoBaHUsX, O4HAKO OHa Obina He-
o4yeBMaHA B MPOCMNEKTUBHbIX nccnegoBaHusax [36]. Daunton
W COaBT. CYMTAIOT, YTO HAZ0 C OCTOPOXHOCTLIO Ha3HavaTb
N30TPETUHOUH 6OSIbHBIM C AENPECCUBHBIMU CUMMITOMaMW,
XOTS HET HUKaKUX peKoMeHAauMi no TakTuke BefeHus Ta-
KUX 60MnbHbIX [37].

B uccneposaHun Brzezinski u coaBT. NpUHANU y4ya-
cTue 3525 60nbHbIX B Bo3pacTe oT 13 oo 35 net co cpen-
HETSXXENOW CTeneHbio akHe, nosyYyaBLumx N30TPETUHOUH
(5 net HabnopgeHns). MNpu 3TOM N B OOHOM Cllyyae
6bina oTMe4deHa nonbiTka cyuvumpa [38]. MeTaaHanus,
OCHOBaHHbIN Ha 4 KOHTPONUPYEMbIX CpPaBHUTENMbHbIX
nccnenoBaHMAX MO OLEHKE pucka passBuTUA genpeccumn
Ha YOHEe feyeHus MU30TPEeTUHOMHOM, Mokasan, YTo HeT
CTaTUCTUYECKON pa3HULbl MO CPABHEHWUIO C rPynnon KOH-
Tponsa. bonee Toro, 6610 YCTAHOBMEHO, YTO npenapar
yMeHbLUan CUMMNTOMbl Aenpeccun, Kak 6b1s10 OTMEYEeHO
B paHHuX paboTax [35].

B mnccnegosaHun Bo ®paHumm, B KOTOPOM MNPUHANU
ydactne 328 018 uyenosek, nonyyaslUMX W3OTPETUHOWH
¢ 2010 no 2014 r., 66110 ycTaHOBMEHO, YTO Tonbko 0,05%
60MbHbIX FOCNUTANM3UpPoOBanuM Mo MOBOAY CyuUMAanbHbIX
nonbITok [39]. Mo aaHHbIM Kridin 1 coaBT., 3Ta uudpa co-
ctaBuna 0,5% [19]. OTcyTcTBME prCKa cyuumaa Takxe nog-
TBEpXAaanock nceneposaHuamu B Typuum [40].

Kridin n coaBT. nokasanu, 4To y 60SbHbIX akHe, Mo-
nyYyaroLwmnx MU30TPETUHOMH, PUCK pasBuUTUA Aenpeccumn
CHUXAETCHA U CPaBHUM C PUCKOM Y 6OMbHbIX, MPUHUMAB-
LIMX opasibHble aHTUOUOTUKKU, PUCK Cynumaa Takxe Obi
CpaBHUM C TakOBbIM NpuU NpMemMe aHTUOGUOTUKOB. M30Tpe-
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TMHOWH YMEHbLUIAaN pUCK pasBUTUSA TPEBOTU, BUMONAPHBLIX
paccTponcTtB, wu3odpeHmn [19]. Halvorsen u coasrT.
Ha OCHOBaHuUM aHanua3a uccrnegoBaHU cOenany BbiBOL
O TOM, YTO HEPBHO-NCUXUYECKNE HAPYLLUEHUS OOBACHAIOT-
cq TaXenbiMu hopMaMmn akHe, a He MPUEeMOM N3OTPeTU-
HouHa [7].

Mpw oueHKe NCUXMATPUHECKUX HAPYLLEHWIA, CBA32HHBLIX
C rpUemMoM U30TPETUHOMHA, NpeacTaBeHHbIX B KoxpaHoB-
CKOM cucTemMaTn4eckoMm o063ope [42], BbISIBSIEHO TOMbKO
OfIHO 1ccnefoBaHue, B KOTOPOM 6blfia ycTaHOBMNEHA Takas
accoumaumsa [43]. OgHako B nocnenyoLLmMx UCCNefoBaHu-
AX U cucTeMaTuyeckux o63opax, B TOM 4ucne n B paboTtax
NCUXMaTpoB, He OTMEYEHO YBEeNIMYEHUS pUcKa pasBUTUS
NcuUxXmaTpuyecKnUx HapyLleHUin Ha ¢poHe npuema n3oTpe-
TUHOUHA [44—49]. Kpome TOro, CHUXeHue CUMMTOMOB fJe-
npeccum 6b110 6051ee BblpaXeHo Npu npueme N3oTPeTUHO-
MHa Mo CpaBHEHUIO C TONMYeckon Tepanuen [29].

BmecTe ¢ TeM cnepyeT oTMeTuTb, 4To Abedelmaksoud
M COaBT. HE UCKIIOYAIOT CyLLEeCTBOBaHUA MNOArpynmnbl naum-
€HTOB C NMOBbILLIEHHOW BOCNPUMMYMBOCTBLIO K HEMponcuxmua-
TPUYECKMM MPOSABIIEHUSIM, KOTOPbIE MOTYT MHAYLIMPOBATLCA
M30TPETUHOMHOM NOCPEACTBOM UANOCUHKPA3NYECKOrO Me-
XaHu3ma, 0QHaKo peKoMeHAaLMM Mo BbIABAEHWUIO NUL, C re-
HEeTUYeCKOM NpegpacnofioXXeHHOCTbI0 B HACTOsALLEee BpeMs
HeT [52]. Yka3aHue B aHaMHe3e Ha Jenpeccuio He ABNseT-
Csl NPOTUBOMNOKa3aHVeM AN Ha3HayYeHUs1 30TPETUHOMHA,
KaK HEeT U MCUXMaTPUHECKMX MPOTMBOMOKA3aHWA ONs Ha-
3HadeHus n3oTpeTuHouHa [37, 53]. B HacTosiee Bpems
OObACHEHNS TMNOTE3bl, COrMacHO KOTOPOW N30TPETUHOUH
MOXeT BO3[0eNCTBOBaTb Ha HEPBHYK CUCTEMY, HE CyLle-
CTByET.

3aknioyenue

AKHe — XPOHMYeCKUI BOCManUTEnbHbIA OepMaTos,
npu KOTOPOM Y4acTO pasBMBAOTCHA Pas3fIMYHOW CTeneHu
BbIPaXXEHHOCTU HEPBHO-NCUXNYECKME HapYLLUEHUs, Koppe-
nupytoLLme, Kak NpaBuio, ¢ TAXECTbo akHe. [na neveHus
cpegHeTsXesnblXx ()OpM akHe Haubonee LUMPOKO MpumMe-
HAOTCS M30TPETUHOMH M n30TpeTuHonH-LIDOSE. B cBs-
31 ¢ TeM, 4YTo B page pabot 80-x rr. XX B. U3OTPETUHOUH
paccmaTtpuBanu Kak Tpurrep passuTus pasnun4HbIX HepB-
HO-MCUXNYECKUX HapyLUeHWn, 6binu npoBefeHbl MHOro-
YUCNEHHbIE WCCefoBaHMa C Lenbio [okasaTenbcTBa
Takon BO3MOXHOCTU UNKN ee onpoBepXeHusa. AHanma nu-
TepaTypbl Nokasar, 4To, No JaHHbIM NodaBnsaioLero 60sb-
LUMHCTBaA WUCCnegoBaHWn, U30TPETUHOMH He BbI3blBaeT
HEePBHO-MCUXMYECKNX HapYLLUEHUI, a, HaoBopPOoT, yny4Lla-
€T MCUXO3MOLMOHANbHOE COCTOsIHME BO0MbHbIX akHe, ag)-
(PEeKTUBHO BNUSAA Ha NATONOrMYECKUA MPOLIECC Ha KOXe.
BwmecTe ¢ Tem cneflyet oTMETUTBb, YTO B psafe paboT pac-
cMaTpuBaeTcs BO3MOXHOCTb BO30ENCTBUA U3OTPETUHO-
MHa Ha HEpPBHO-NCUXNYECKOE COCTOSIHWE OGOMbHbIX akHe,
HECMOTPS Ha TO YTO OOBACHEHUN ITOMY SPAEKTY HET.
B cBA3K ¢ 3TMM B cry4ae BbISIBIEHUS, B TOM YUCIe B aHa-
MHe3e, Kakux-nmbo MNCUXO3MOLMOHANBbHBLIX PacCTPONCTB
clieflyeT Ha4MHaTb Jle4eHne ¢ Masbix 03 (peKkomeHaaLmm
He pa3paboTaHbl) U PerynspHo NPOBOAUTL MOHUTOPWHI
atux cocTtosHuit. [l
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CHOTUIINYCCKUI ITOAXOA K TﬁpaHI/II/I posauea. Taxruka BCACHIA
OAHOTIO ITaITMCHTA

© [poxanHa M. b., bo6po B. A.

Kuposckuii TMY, Kupos, Poccus

Posaliea — xpoHMYeckuin BocnanuTeNbHbI AepMaTo3 NpemMMyLLECTBEHHO LieHTpodaumnansHom obnacTu,
UMEIOLLMI reHaepHble U BO3pacTHble Koppensaumun. B HacTosLee Bpems HakannueaeTcs BCe 60MbLue
JAaHHbIX 06 aHanuse eHOTMNOB po3alea, BedyTcs Hay4Hble ANUCKYCCUMK O Lienecoobpas3HocTy nepexoa
C Knaccudukauum, 0CHOBaHHOW Ha BblAeneHnn NoATUMNOB po3aLiea, Ha heHOTUNMYECKYIo Ans 060CHO-
BaHWS UHAMBUOYaNM3MPOBaHHbIX MOAXOAO0B K Tepanun. @eHoTMNu4YecKas Knaccmgukaumsa onnmpaercs

Ha NPosiBMEHMs po3alea 1 OTMYaeT AnarHoCcTUYeCcKne NPU3HakM OT OCHOBHbIX M BTOPOCTEMNEHHbIX
CMMMTOMOB. Tak, (hMMaTo3HblE U3SMEHEHUSA U NEPCUCTUPYIOLLAA LIEHTPanbHO-NMLEBAsA IpuTeEMa ABNSAIOTCS
€OVHCTBEHHBIMW OUarHOCTUHECKMMU NPU3HaKamMmu (KpUTepusaMm) posauea, a aputema, TeneaHrnakrasum
1 BOCNanuTesnbHble Nanynbl/nycTysnbl — OCHOBHbIMM CUMMTOMaMM U TONbKO B COHYETAHMU MOrYT cBUAe-
TenbCTBOBATb O AMarHo3e po3auea. BropuyHbiMm npusHakamu posalea CHUTaOTCS NPUIUBBI, XOKEHME,
605b, OTEK 1 OLLyLLEHNe CyXoCTU. B 0CHOBE CMMMNTOMOB po3aLiea nexart pasnuyHble naTtoguanonornye-
CKME MexaHU3Mbl, MO3TOMY Tepanus B 60MbLUMHCTBE ClyHaeB A0/MKHA COCTOATb U3 KOMOUHaLMKN Tonnye-
CKMX CPEACTB C CUCTEMHbIMW NMpenapaTamun unu pusmoTepanvein. B ctaTbe npeacTaBneH KNMHUYECKNIA
cnyyaw posauea, OCHOBaHHbIN Ha heHOTUNMHYECKOM NMoaxoae K Tepanuu.

Kno4eBble CNoBa: posauea; theHoTMNMYECKas Knaccudmkaums; reHeTmyeckas AeTepMUHNPOBAHHOCTb; U30TPETUHOMH;
Lidose; meTpoHupason

KOHMNMKT uHTepecos: M. B. [poxanHa nonyyana roHopapbl KOHCYNbTaHTa/cnvkepa/y4acTHUKa MeponpusiTui,
CroHcMpyeMbIx komnanuen «A0PAH» (Jadran).

B.A. Bo6po nony4ana roHopapbl KOHCYNbTaHTa/y4acTHMKa MepOonpUATUIA, CIOHCUPYeMbIX koMnaHuen «A0PAH»
(Jadran).

NCTOYHMK dhnHAHCUPOBaHUSA: pykonuck NoAroToBneHa npu dmHaHcosol nogaepxke OO0 «A0PAH» (Jadran).

Cornacwve nayneHTa: naumeHT JO6POBOSILHO NoANMCcan UHGOPMUPOBAHHOE Cornacue Ha Ny6MKaLumio NepcoHanbHoM
MEeAULIMHCKOW MHdopMaummn B 06e3nmyeHHorn dopme (B XXypHane «BecTHVK AepMaTonornm n BeHeponornm»).

Ona yutuposaHuns: OpoxamHa M. B., Bo6po B. A. ®eHoTUNMYECKMiA NOAXoA K Tepanuu posalea. TakTuka BefeHus
ofHoro naumeHTta. BectHuk gepmaronorum n BeHeponorum. 2023;99(3):69—78. doi: https://doi.org/10.25208/vdv1401
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D emonstration of a clinical case based on the phenotypic
approach of rosacea therapy

© Marianna B. Drozhdina, Varvara A. Bobro

Kirov State Medical University, Kirov, Russia

Rosacea is a chronic inflammatory disease of the skin mainly of the central facial region, having gender
and age correlations. Currently, more and more data is accumulating on the analysis of rosacea
phenotypes, scientific discussions are underway on the feasibility of switching from subtype classification
to phenotypic classification to justify individualized approaches to therapy. The phenotypic classification
is based on the manifestations of rosacea and distinguishes diagnostic signs from the main and secondary
symptoms. Thus, phymatous changes and persistent central facial erythema are the only diagnostic
signs (criteria) of rosacea, and erythema, telangiectasia and inflammatory papules/pustules are the main
symptoms and only in combination can indicate the diagnosis of rosacea. Secondary signs of rosacea
are hot flashes, burning, pain, swelling and a feeling of dryness. The symptoms of rosacea are based

on various pathophysiological mechanisms, so therapy in most cases will consist of a combination of
topical agents with systemic drugs or physiotherapy. The article presents a clinical case of rosacea based
on a phenotypic approach to therapy.

Keywords: rosacea; phenotypic classification; genetic determination; isotretinoin; Lidose; metronidazole
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[l CranpaptvavpoBaHHble  KpUTEpUM  OMarHOCTUKU
M Knaccugukauum posalea, OCHOBaHHble B HacToslLee
BpeMs Ha BblAeneHnn NoaTUNoB 3aboneBaHns, No3BONSAIOT
OCYLLeCTBUTb MOCTAHOBKY AnarHo3a Ha OCHOBaHUM No6oro
N3 crepyroLLMX OCHOBHBIX MPU3HAKOB: LieHTpodaumarnsHas,
Henpexogsallas sputema, nanyfbl/MycTynbl, 3puTeMaTos-
Hble GMSALLIKN UKW TeneaHrnakTasmm. BropuyHble NnpuaHaku
BKITIHOY4AIOT XOKeHWe/nokasnbiBaHue, CyXoCTb, OTeK, dmma-
TO3Hble U3MEHEHUA W rnasHble nposiBneHus. B cooTseT-
CTBUM C Knaccudmkaumen noaTUNoB posauea BblOensoT
3puUTEMATO-TEeNeaHrMaKTaTUYEeCKNin, Nanyno-nycTynesHoiu,
PUMaTO3HbIN, Ma3HOM W rpaHyneMaTo3Hbl BapuaHThl
3abonesaHnsa. HecMoTpa Ha HECOMHEHHble [OCTOMHCTBA
JaHHOM Knaccudukaumm, KoTopble B MEpBYO o4epefb
KacatrTcs BO3MOXHOCTM CUCTEMaTU3NPOBATL UMEIOLLYIO-
CcA CUMNTOMAaTUKY po3aliea, UMeeTCs U psf HeJOCTaTKOB,
BMeKyLLMX 3a CO60M onpefeneHHble orpaHnyeHns B fanb-
Hellen TepaneBTUYeCKOM TakTuke. K Takmm HepocTar-
Kam OTHOCUTCSl Harnpumep TO, YTO HEKOTOpble NepBUYHbIE
NpU3HaKn ABNAIOTCA HecneumduyHbiMKM, IJTO KacaeTcs
NPUIVBOB, Naryno-nycTynesHbIX SNeMeHTOB, TerneaHrnak-
Tasun. B knaccndmnkaumm Ha ocHoBe NMOATUMNOB BbIAENAOT
3pUTEMATO3HO-TENEAHTNIKTATUYECKNIA (BKMIOYAET CTOM-
KYIO LEHTpanbHyl0 3puUTeMy nuvua C TeneaHrnaKTasmsamm
nnm 6e3 HMX) 1 Nanyno-nycTyne3Hbiin (BKMHOYaeT CTONKYHO
LUeHTpodhaumanbHyo 3puteMy, Ha (QOHe KOTOpow npef-
CTaBseHbl nanynbl W/unu nycTynel) NoaTUNsLl. Takum obpa-
30M, o6a noAaTuna MMEKT CTOMKYIO LieHTpodaLmanbHyo
3puUTEMY Kak o6LmMiA npusHak. [daHHaa Knaccudukauus
He y4uTbiBaeT NaumMeHTOB C eAMHCTBEHHbLIM AMarHocTuye-
CKNM KpUTEPUEM U OTCYTCTBMEM APYruX, ornpenensomx
KOHKPEeTHbIA noaTun. Hanpumep, cnoxHo Knaccuduumpo-
BaTb MaumeHTa TOMbKO C NepcucTUpyloLen LeHTpodaum-
anbHOW 3puTeMoin, HO 6e3 TeneaHrnaktasuim. Kpome Toro,
Kaxk bl NPU3HaK MOXEeT pasnu4yaTbCs No MHAMBMAYyansHoOM
CTeneHn TAXECTU.

B nocnepHee Bpems Bce 605bLUE 1 60SIbLLIE SKCMEPT-
HbIX Trpynn no BCEMY MWUPY PEKOMEHAYIOT oTKasaTbCA
OT noaxofa B Knaccudukaumm posalea, OCHOBaHHOMO
Ha BblAeneHnn NoaTUNOB 3abonesaHusa. MexayHapoaHbIn
koHceHcyc no po3satea (ROSCO), o6HoBNEHHOE PYKOBOA-
CTBO AMEPUKaAHCKOro HauWoHanbHOro 3KCrepTHOro o6-
LwecTBeHHoro komuteta no posauea (NRSEC) B 2017 .
pekoMeH[oBann CornacoBaHHble AMarHoCTUYecKne Kpu-
Tepun 1 nopxofdbl K AMarHOCTMKE W Tepanuu [aHHOro
3abonesaHunsl, OCHoBaHHble Ha deHoTune [1, 2]. B pyko-
BoACTBE AMEPUKAHCKOro HauMOHAaNbHOro 3KCMepTHOro
KomMuTeTa No posatiea BbIAeNaoT 2 AnarHoCTU4ecKnx de-
HOTMNa — CTOMKYIO 3pUTEMY Nnua 1 orMbl, a Takxe 601b-
wune eHoTUNbI U BTOpUYHbIE beHoTunbl. [Npu 3ToM auna-
rHO3 yCcTaHaBnMeaeTcs Npu Hann4MmM 1 AnarHoCTU4EeCKoro
unn 2 6onblumx cdeHotunos. B knaccndpukaumm ROSCO
paccMmaTtpusaloT NepBuYHbIE N BTOPUYHbIE CUMNTOMBI 3a-
6onesaHus [2, 3].

deHoTMNMYecKUn NOAXOM K BEAeHU0 naumeHTa ¢ po-
3auea npegnonaraeT v TaTenbHbIA aHanna reHeTu4eckom
cocTtasnsoLen. B HacTosiLLiee BpeMs 3TW MUCCrefoBaHus
He ABMATCA PYTUHHBLIMW, OOHAKO PerynsapHo O6HOBNS-
owascsa 6asa nosnyvaemblX OaHHbIX O reHeTU4eckown [Je-
TEPMUHMPOBAHHOCTU TEX UMW WHBLIX CUMMNTOMOB po3auea
JaeT noTeHuManbHyo BO3MOXHOCTb pacLLUMpUTL KavyecTBO
okasblBaemor NoMoLLM nauueHTam, NporHo3mMpoBaTh pas-
BUTWE TEX MNN UHBLIX CUMMTOMOB 3abonesaHus. B npose-
deHHoM B 2016 r. A. Egeberg n coaBT. nonynaumMoHHOM
nccnefosaHuMm 6bIN0 BbIABMIEHO, YTO po3auea UMeeT 06-
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LNEe JTIOKYCbl FEHETUYECKOrO0 pUCKa C pasfnyHbIMU ayTo-
MMMYHHbIMWU 3260M1€BaHUSIMU, TaKMMU KaK PacCEesiHHbIN
CKMepos, caxapHbli gvabeTr 1-ro Tuna, rnoTeHoBas He-
NepPeHOCMMOCTb M PEBMATOMAHbIA NonMapTput. OTO Ha-
6nogeHne NoAYEPKMBAET BaXKHOCTb TLLATENbHOW OLEHKM
pucka ansa oTAenbHOro naumeHTa ¢ posalea ¢ puckom pas-
BUTUSA OPYrMX ayTOUMMYHHbIX 3a60MeBaHNiA, YTOObI MOXHO
6b1J10 OCYLLIECTBUTL MPOOUNAKTUKY U OrpaauTb naumeHTa
OT BO3[ENCTBUSI BCEr0 KOMIMJIEKCa TPUITEPHbIX (haKTOpPOB,
CMOCOBHBIX CrnpoBoLMpoBaTh Ae6l0T He TOSbKO po3auea,
HO ¥ OpYrux CUCTEeMHbIX 3abonesaHui [7]. B nocnegHue
OecaTuneTmsa paclumpsieTca 6a3a gaHHbIX O CBA3W aHTure-
HOB r'MCTOCOBMECTUMOCTU cuctembl HLA ¢ BO3HUKHOBEHW-
eM paga 3abonesaHuii, B TOM YUCne OepmMaTo30B U reHe-
TUYECKN OETEPMUHUPOBAHHOW YYBCTBUTENBHOCTU K pSagy
MHpekunin [8—10]. HebesbiHTepecHbIM MpeacTaBnseTcs
NONY4NTb KOPPENALMIO TEX UM UHBLIX MPOSIBIIEHUI po3aLiea
M [oKasaTb FeHEeTUYecKyl OeTepMUHUPOBAHHOCTL psafa
CUMNTOMOB C UEnNbio MocneayoLwero nporHo3npoBaHus
pa3BuTUS 3a60NeBaHNS Y KOHKPETHbIX MauNeHTOB.

Ha ocHoBaHuM BbilLeonUcaHHoOM MHgopmMauum npuso-
OVM NpUMep KIMHUYECKOro HabmioaeHnsa 3a NalveHTKow,
coyeTawLlen eHOTUN MepcUcTUpyoLen LeHTpodaum-
anbHOW 3pUTEMbI C TEIeaHrMIKTa3UAMM U nanyno-nycry-
JIE3HbIX MPOSIBIEHNI po3alea.

BonbHas M., 34 roga. O6patunack ¢ xano6amu Ha no-
AIBMIEHME MHOXECTBEHHbIX BbICbINAaHWUIA B 0611aCTV cpegHen
1/3 nuua, ¢ YacTMYHLIM NMEepexodoM Ha o6, oLlyLieHne
«MPUIMBOB» MPU HAaXOXOEHUN B OYLUHbIX MOMELLEHUSIX,
npuemMe ropsi4en NuLLM, Npu BO30encTBUn ynstpaduoneTo-
BOro 065y4eHuns, yXyaLeHne Ka4ectsa XXU3HMU.

3abonena 8 mecsileB Hasagd, Korga BriepBble MOABU-
110Cb MOCTOSIHHO NPUCYTCTBYIOLLIEE MOKpacHeHWe B Cpef-
Hel 1/3 nvua, oTek, OLlyLeHne nokasnbiBaHus, Oe6loT Ko-
TOPbIX HM C 4YeM He cBsa3ana. Obpartunack K gepMaTtornory,
YCTaHOB/EH AMarHo3, KOTOPbIN NauMeHTKa He 3arnoMHuna,
OOKyMeHTaumio He npepoctasuna. MecTHO 6bin HasHa-
YeH npenapaTt, cofepxXxallMn B CBOEM cocTase afanarneH
n 6eH3ounnepokera, 1 pas B cyTkn 3 Mecsua, KNnHUYe-
CKMe NposiBneHus 3aboneBaHus ycyryounmce npucoeamHe-
HUEM FHOMHUYKOB 1 XOKeHUsi. CamMOCTOATENBHO NPUMeEHSsNa
KPEM C MOMETA30HOM, KIIMHMYECKasi KapTuHa HeHazonro
paspeLunnach, HO CnycTs HeLeno NosiBUIacb BHOBb U pac-
npocTpaHunack co cpegHen 1/3 nuua Ha nob, NnokpacHeHve
NPVHANO MNOCTOSIHHBIN XapakTtep. MNauneHTke 6bi1 Ha3HaYeH
npenapaT, coYeTaloLLnii B CBOEM COCTaBe aMOKCULMIIIVH
1 KnaBynaHoOBYIO KUCMOTY, — 6e3 CTOMKOro acpgekTa, 3a-
TEM — OOKCULMKIIMH B TedeHne 10 gHen. Pemuccusa nocne
npuemMa AOKCUMLMKIVMHA onvnacb B TedeHve 1 mecsaua, no-
Crle Yero naumeHTkKa oTMeTuna peumave 3abonesaHus. MNa-
LueHTKa obcnefoBaHa y racTposHTeporsiora, nponsseneHa
unbporacTpoayoieHOCKONUS, He BbIABUBLLASA KakoW-nnbo
naTosnornn.

M3 aHaMHe3a: HacneACTBEHHOCTb NO KOXHbIM 3a6one-
BaHUAM He oTaArowleHa. PaboTta He cBA3aHa C BO3AENCTBU-
eM npodpeccnoHarsnbHbIX BpegHocTel (Be6-gnaanHep). Mpu-
BblYHble WHTOKCUKauUWMM oOTpuuaeT. Anneprosorn4eckui
aHamHe3 6e3 0CO6eHHOCTEN.

JloKanbHbIA cTaTyc: NaTonorM4eckmin NpoLEecc XpoHu-
YeCKWU, B CTagun OBOCTPEHUS, CUMMETPUYHbBIA, NPEUMy-
LLIeCTBEHHO pacrosioxeH B cpefHer 1/3 nuua ¢ nepexogom
Ha No6 M BUCKW, NPEACTaBfeH MHOXECTBEHHLIMU, ClMBa-
IOLWMMUCA Nanyno-nycTyne3HbiMu anemeHtTamu, oo 0,5 cm
B AMaMeTpe, pacrofioKeHHbIMIN Ha r’MNepemMmnpoBaHHOM OC-
HOBE, MECTaMW CKJTOHHbIMU K CnnsiHMio. B odarax npucyT-
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CTBYIOT €QUHWNYHbIE TeneaHrnaKkrasuu, 3acTorHasa spuTe-
Ma. Ha koxXe Hag6poBHOW 1 BUCOYHLIX O6racTet — MeHee
MHOMO4YUCIEHHbIE, HE CKIOHHbIE K CIMSHWUIO rMnepemMmnpo-
BaHHble narnyno-nycrynesHsie anemeHTsl o 0,3 cm B gva-
MeTpe, He3Ha4YUTENbHO BbICTYNatoLLMe Haf OKpY>XaoLmMn
TKaHAMW, yMepeHHO 60Mie3HeHHbIe Mpu nansnauun, ¢ He-
3HaYUTENbHBIM FHOVHBIM oTAensembiM (puc. 1). B obnactu
o4aroB KOMeAoHb! He BbISIBNSAIOTCSA, CUMMTOMbI «4AMCKOrO
kabnyka», beHbe—Mellepckoro — oTpuuartensHole. UH-
uneTpaumsa oTcyTcTByeT. KOXHbIN MOKPOB TYnoBuLLA,
KOHe4YHoCTel cBO6GOAEH OT BbIChbiNaHuW. [epmorpaduam
KpacHbIN.

Mop4entocTHble NMMAOY3Mbl HEe YBENuUYeHbl, 9na-
CTUYHbIE, YMEpPEeHHO-60Me3HEHHbIe, He CMasHbl C KOXeN,
NOAKOXHO-XXWPOBOM  KNeT4aTkon, Mexpy Ccob6our, Koxa
Haf HUMW He N3MeHeHa.

OueHka OCHOBHbIX MokasaTtenen Xu3HegesTenbHOCTU
N naéopatopHbIX nokasartenen He BbIIBUMA KIMHUYECKN
3Ha4YUMbIX M3MeHeHun. [lpu npoBefeHMn TUNMPOBaHUS
aHTureHos ructocosmectumocTt HLA | n Il knaccos 6binn
BbISIBNEHbI cnegytowme koppensauun: HLA A02,19; B08,17;
DRB1 11,13; DQB1 0301, 0602-8; DQA1 0103, 0501. B Ha-
cTosiLee Bpemsi ycTaHoBneHo, 4To HLA-komnnekc o6y-
CrnaBnvBaeT reHeTUYECKYI NPeapacronoXeHHOCTb K pagy
3abonesaHMn unu, HaobopoT, CBA3AH C YCTOMYMBOCTLIO
K onpefeneHHbIM 3a60MeBaHusaM, LLUMPOKOe MNpUMEHeHne
nony4aet HanpasneHve «HLA v 6one3Hn» [11-13]. B gaH-
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HOM cny4ae y nauueHTKM ObinM uccrenoBaHbl aHTUMEHbI
HLA ¢ uenbto BbISiBNIEHUS FreHETUYECKON NpeapacnosioXeH-
HOCTU K 3a6oneBaHuio, NMPOrHo3npoBaHnsa opM ero pas-
BUTUSA U BEPOSTHOCTM MOSIBIIEHNS Y NMOCNEAYIOLLMNX NOKOose-
HWUIA, BKITHO4AA OCOBEHHOCTU KIIMHUYECKOrO TeHeHUS (B TOM
ynce u TsxkesbiX hopM 3aboneBaHus).

OcHOBbIBasiCb Ha AaHHbIX aHaMHe3a U KITMHUYEeCKOW
KapTWHbI, NaumMeHTKe Obln nocTaBneH auvarHos: L71. Po-
3auea. posefeHHan AuddepeHumansHas guarHocTuKa
VCKITIOYMNA Takue OnarHo3bl, Kak akHe (0TCyTCTBME U30bI-
TOYHOrO canooThenieHus, KOMedoHOB, NPUCYTCTBUE Tene-
aHrMaKTasum N xapakTepHOM CyObeKTUBHOM CUMMTOMATU-
KW, NepBOHaYanbHO MOSBUBLLAACA 3pUTEMA), AMCKOMOHAs
KpacHas Bof4aHka (OTCyTCTBME MPU3HAKOB (DONNMKYMSApP-
HOrO runepkeparosa, arpodun, oTpuuaTesnbHble naTo-
FHOMOHMYHbIE CUMMTOMBI: «4aMCKOro kabnyka» n beHbe—
MeLepckoro), coTogepmato3 (OTCYTCTBUME MNOPaXKEHUA
OpYrux y4acTKOB KOXHOro nokpoBa, npouecc He paspe-
Lancs B OCEHHe-3MMHee Bpemsi), Ce60peiHbIn gepMaTuT
(oTcyTCTBME 3pUTEMATO-CKBAMO3HbIX 3/IEMEHTOB Ha B/Y ro-
JIOBbI, B CKMagKax, Ha rpyay 1 Mexsnonato4Hom obnactu),
numdoumtapHaa uHdunsTpauma [xeccHepa—KaHodda
(oTcyTCTBME MPEVMMYLLIECTBEHHOW JIOKanM3auum B CKYmo-
BbIX 06/12CTAX, NPEBANIMPOBaHNE NMYCTYNE3HbIX 3NIEMEHTOB,
a He 3aCTOWHbLIX OTEYHbIX MATEH, NMPUCYTCTBME TENleaHru-
3KTas3wui), posaueanofobHbii gepMmaTtut (ge6roT 3abonesa-
HWUS1 0O Ha4Yana NpMMeHeHUs MoMeTa3oHa cypoara).

Puc. 1. MauneHTka M. Po3alea: MHOXECTBEHHbIE, CIMBAOLLMECA NANyN0-NYCTYNE3HbIE ANEMEHTHI HA (DOHE 3PUTEMBI B CPEAHEI TPETU NnLA C NEPEXoa0M Ha 1106 11 BICKK. Bua

cnepean (a), Bug cOoky (6)

Fig. 1. Patient M. Rosacea: multiple, merging papulo-pustular elements on the background of erythema in the middle third of the face with a transition to the forehead and temples.

Front view (a), side view (6)
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YuutbiBas xapakTepHble KIMHUYECKUE MPOsBeHNs
(Hannume nepcucTMpyloLen LeHTpodaunanbHon apuTe-
Mbl, CMMMETPUYHbIX BOCNANUTESIbHbIX Nanya u MycTyn,
TeneaHrnakTasui B cpegHert 1/3 nuua, Nnpunvebl Npy BO3-
OencTBuM MpoBOLMPYIOLNX (hakTopoB), ANUTENbHbIA Xa-
pakTep naTonorn4eckoro npouecca, TAXenyl CcTeneHb
po3auea (MHOXeECTBO Mamyno-nycTyne3HbiX 3/1EMEHTOB,
Hann4ine NHPMNETPMPOBAHHBIX 6MSILLEK), OTCYTCTBME CTOM-
KOro adppekta oT NpPoBefeHHOM paHee Tepanun, UMeroTcs
NnoKasaHusi K Ha3Ha4eHWo CUCTEMHOW aHTUOUOTUKOTepa-
nMn ¢ nocnegyoLnM Nepexofom Ha U30TPETUHOWH (Mpea-
noytutensHo gopmyna LIDOSE), Tonnyeckon nogaep>xKomn
npenapaToM Ha OCHOBE MeTpoHuaasona.

MauuneHTKa nony4unna cnegyoLLyto Tepanuio: JOKCULN-
knuH no 100 mr/cyT, B TedeHne 21 gHs. o oKoHYaHWUK npu-
emMa JOKCULMKITMHA — CUCTEMHbIN ndotpeTtnHonH LIDOSE
n3 pacyerta 0,6 mr/kr/cyT. NpOAOMKUTENBHOCTE NEHEHUS
cocTtaBuna 6 mecsiues, KypcoBas fosa — 8640 mr. B ue-
nAX KOHTponsA 6e30MacHOCTU NPOBOAMMONM Tepanuu npo-
N3BOAMUINCA MOHUTOPUHI OCHOBHbLIX JlabopaTopHbIX Mo-
Kasartenew, KoTopble pernaMeHTMpoBaHbl WHCTPYKLUMen
no npuMeHeHuto npenapata nsotpetmHonH LIDOSE. B ka-
YecTBe CONYTCTBYIOLLIEN MECTHOW Tepanu B COOTBETCTBUN
C KNuHn4ecknmun pekomengaumsamu POOBK npu Tepanvu
nanyno-nycTynesHbIX MPOABMEHU po3auea OT JIerkom
00 YMEPEHHOW CTeneHu TSAXEeCTU peKoMeHOoBaH MeTpo-
HWAA30/1, KOTOPbLIV Y AaHHOW NaLMeHTKN 6bI1 NCNoMb30BaH
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B coctaBe 1% kpema (Po3amerT) 2 pa3a B CyTkM Ha NpoTS-
>XEHUM BCEro Kypca tepanvu OOKCULMKIIMHOM U U30Tpe-
TvHomHoM LIDOSE. B nocnepytowem 6bin ocyLlecTBeH
nepexof Ha nogaepXusatoLlyto Tepanuio 1% Kpemom me-
TpoHnpasona (Posamer) 1 pa3 B cyTkn 3 pasa B Hepento
B TeyeHMe 3 MecsleB B KadecTBe noppepxusaroLlien Te-
panuu ana npounakTMkn peumManseos 3abonesaHus. Ha-
3Ha4YeHne KOMOMHWPOBAHHOW Tepanuu nauueHtam C Top-
nMaHbIMK hopMaMn posatea Of06PEHO KOHCEHCYCHbIM
cornaweHnem ROSCO B OTHOLUEHWM YMEPEHHbIX N TsXe-
IbIX NPOABNEHN AaHHoro 3aéonesanus. [na KynmposaHus
No60oYHLIX 3EKTOB B BUAE KCepo3a KOXM Ha hoHe npu-
eMa CMCTEMHOWN Tepanuu naumeHTKa HaHocuna exeaHeBHO
KpeM c 3KTOMHOM (MepdakTomH), a Ans npegoTepaLleHns
CYHApOMa «CyXOro rnasa» npuMeHsina rrnasHble Kannm, co-
JepxaLluue B CBOeM COCTaBe rmanypoHar HaTpus.

[na npodunakTMku NpunnBOB U YCTPaHEHUs nokpac-
HEeHWs nvua BO BpeMs 3Ha4YMMbIX AN NaLUeHTKN CoObITUR
6b11 Ha3Ha4YeH TONMNYECKUN BPUMOHUANH MO Mepe Heo6Xo-
OVMOCTMW.

Mo oOKoHYaHMW Kypca npenapata W30TPETUHOUH
LIDOSE nauueHTke gns ycTpaHeHus rurnepemMun u tene-
aHrnakTasui 6b11o HasHaveHo 6 npouenyp PDL (nmnynbc-
HOro fasepa Ha KpacuTtesie) C MHTepBasioMm Mexay npoue-
nypamu B 14 gHen.

JnHamMmKa KNMHUYECKNX U3MEHEHUn 1 pesynsrtart Te-
panuu npefctasneHsbl Ha puc. 2, 3. 1o OKoH4YaHWM Kypca

Puc. 2. MaunerTka M. Posallea, 4-i MecsiL, Tepaniin. 3Ha4uTeNnbHoe No6NeaHEHE BbICbINAHNIA, PErpece 60MbLLENA 4aCTI Nanyno-nycTyn, yNoLLEHNE COXPAHSIOLLNXCS nanys.

Bua cnepeam (a) v cooky (6)

Fig. 2. Patient M. Rosacea, 4th month of therapy. Significant paling of rashes, regression of most of the papulo-pustules, flattening of the remaining papules. Front view (a) and

side view (6)

Il BecTHuk gepmaTonorumn n BeHeponorun. 2023;99(3):69-78
B Vestnik Dermatologii i Venerologii. 2023;99(3):69-78
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Puc. 3. MaunenTka M. Posauea, 6-7 Mecsl Tepanui. 3Ha4uTeNbHOe No6NeaHeHe BbICbINaHWi, ynioLLleHre nanyn. Bua cnpasa (a), cnepeau (6), cnesa ()
Fig. 3. Patient M. Rosacea, 6th month of therapy. Significant paling of rashes, flattening of papules. View from the right (a), front (6), left (8)

Puc. 4. MaunenTka M. cnycTst 12 MecsLgs nocne Tepanui po3avea. 3yasive y3enkoBble BbiCkiNaHns B 00/1acTi Haf6POBHbIX Ayr (@, 6) U B NepruopouTanbHoil 06macTy (8)
Fig. 4. Patient M., 12 months after rosacea therapy. ltchy nodular rashes in the region of the brow arches (a, 6) and in the periorbital region (8)

nevyeHns nauyeHTka oTMeTuna MnofHbIN perpecc BbiCbina-
HWIN, CTOMKYIO PEMUCCUIO HA NPOTSXKEHUN 12 MecsLeB.
CnycTts 12 mecsiLeB naumeHTka o6patunacb NOBTOPHO
C MOSIBMBLUENCH MHOW KIUHUYECKOW KapTWUHOW depMarto-
3a (paumanbHoM nokanusaumn. MNauneHTKa npegbsaBana
Xano6bl Ha 3yAsLLne Yy3enkoBble BbICbINaHUs B Nepuopou-
TanbHoOM obnactu u B ob6nactn HagbpoBHbIX Ayr (puc. 4).
CamocToATENBHO NpUHUMAana aHTUrMcTamMuHHbIE npena-
paTbl, MEMOPaHOCTabUNU3aToOPbl, SHTEPOCOPOEHTDLI, MECT-
HO — KpPeM C MOMETa30HOM. DPEKT NPAKTUHECKN OTCYT-
cTeoBasn. B xoge ocmoTpa obpatiana Ha cebs BHMMaHuWe
M36bITOYHAA MblLLIeYHas Macca, NosIBMBLLAACA Y NaUMEHTKU
3a nocnepgHuin roga. lNaumeHTka nosicHUNa, YTo rotoBuUnach
K COpPEBHOBaHWUAM NO 60AMOUINANHIY, aKTUBHO 3aHUManach

T. 99, Ne 3, 2023

CMOpPTOM M MpuHMMana 6MoNorM4eckn akT1BHble O6aBKM
N NlekapCTBEHHble npenapartbl. TwartesbHbIi aHann3 npu-
HMMaeMbIX MpenapaToB BbIABUI criedytollee: naumeHTka
eXedHeBHO npuvHuMMana ButamuvH D3 — cymmapHas posa
11 300 ME/cyT (pekoMeHOoBaHHble JO3UPOBKM Ans COPTC-
MeHoB 5000-10 000 ME/cyT), riogq — cymMmapHas [nosa
475 MKr/cyT (pekomeHgoBaHHble fo3bl 150-300 MmKr/cyT),
L-TMPOKCMH — cyTO4HbIA Npuem 50 MKr (ycunusaeT 6mo-
OOCTYMHOCTb oJa), omera-3 — cyMMapHasi CyTo4Has [o-
3upoBka 4000 mr (npenapaT MpOTMBOMOKAa3aH npu nepe-
poauposke ButamuHa D3), Butamun C — cymmapHas gosa
250 mr/cyT (pekomeHgoBaHHble [o3bl 4o 150—200 mr/cyT).

XoTa B nuTepatype v OTCYTCTBYIOT yoeauTenbHble gaH-
Hble O NOBOYHbIX 3dheKTax MPUHUMAEMbIX MaLMEHTKON

BecTHuk gepmaTonoruu n BeHeponorun. 2023;99(3):69-78 M
Vestnik Dermatologii i Venerologii. 2023;99(3):69-78 M
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Puc. 5. Maupertka M. cnycts 14 aHelt Tonu4ecKoi Tepanim Takponumycom 0,1% 1 0TKasa oT NPUHAMAEMbIX paHee BHYTPb NEKApCTBEHHbIX Mpenaparos v bALoB. OTcyTCTBME
perpecca BbICbINaHWi, pacnpocTpaHeHe NPOLIECCa Ha LLEKM, KXY KPbIbeB HOCa, MepuopanbHyto 06nacTe. Bua cnpasa (a), cnepeav (6), cneBa (8)

Fig. 5. Patient M. after 14 days of topical therapy with tacrolimus 0.1% and refusal of previously ingested medications, vitamins and dietary supplements. The absence of
regression of rashes, the spread of the process on the cheeks, the skin of the wings of the nose, the perioral area. View from the right (a), front (6), left ()

Puc. 6. MaunerTka M. cnycts 1 Mecsil, Tonu4eckoi Tepaniv Takponumycom 0,1%
11 0TKa3a 0T NPUHMMAEMbIX PaHEE BHYTPb JIEKAPCTBEHHbIX Npenapatos v bALoB.
[oNHbIA PErPece BbIChINaHMI

Fig. 6. Patient M. after 1 month of topical therapy with tacrolimus 0.1% and refusal
of previously ingested medications and dietary supplements. Complete regression
of rashes

BecTHuk gepmaronorum n seHeponorum. 2023;99(3):69-78
Vestnik Dermatologii i Venerologii. 2023;99(3):69-78

610aKTMBHbIX [06aBOK, BUTAMWHOB UM JeKapCTBEHHbIX
npenapaTos B BuAe (OpMUPOBAHUA 3yOALLMX Y3ENKOBbIX
BbICbINaHUN haumanbHOW nokanusauuu, B AaHHOM cry4vae
CcoYyeTaHHOEe MNPUMEHEHMEe BbllLeyKasaHHbIX npenapaTos
MOrNO CNPOBOLMPOBAaTb KOXHYIO peakuuio Ha nuue. MNaum-
€HTKe 6bina pekoMeHAoBaHa rnonHas oTMeHa npvieMa 6umo-
JIOrNYEeCKN aKTUBHbBIX J06aBOK, MUKPO3/IEMEHTOB U MPO4MX
neKkapcTBeHHbIX npenapaTtoB. B TeyeHwe 14 pgHelt maum-
€HTKa He MpuHMMana nekapcTBeHHble npenaparbl u 6uo-
JNIOrN4eckn akTuBHble [o06aBkKM, MECTHO Wcrnonb3oBana
Masb ¢ TakponuMmycom 0,1% W1 yBRaXKHSAIOLNA HENTparnsb-
HbIi kpem. CnycTs 14 gHe Ha NOBTOPHOM MpUEME Yy naum-
E€HTKW OTCYTCTBOBAs perpecc BbICbINaHUi, Habnwoganock
pacnpocTpaHeHue npoLecca Ha LUEKW, Kpbinba Hoca, ne-
puvopanbHyto o6nactb (puc. 5). Bbino nNpuHATO pellueHve
Hab6nogaTe NauMeHTKy ewe 14 gHen ¢ NpogonmKaroLLencs
MEeCTHOW Teparnuven Takponumycom. Yepes mecsil nocrne
OTMEHbI BbILLIeyKa3aHHbIX MpenapaTos nauneHTka asmnach
Ha MOBTOPHYIO KOHCYNLTaLUMIO C MOMHLIM PErPECCOM BbIChI-
naHum 6e3 NPUMEHEHUs KaKuX-NMMbo CUCTEMHBIX npena-
patoB (puc. 6). B TedeHve 14 mecsueB nocne nocnegHemn
KOHCyNbTauMM y NauMeHTKU COXpaHseTCcsl peMuccus, no-
BTOPHbIE BbIChINAHWSA HE MOSABMANNCH.

O6cyxpeHue

JleyeHne posauea ocTaeTcs CMOXHOW 3agadven, oco-
6EHHO NPV HaIMU4YMM MHOTMX CUMMTOMOB 3a6oneBaHus
y OAHOro nauueHta. TepaneBTUYecKash TakTuKa, OrpaHu-
YeHHas pamMKamu Knaccudukaumm Ha OCHOBE BblOeNeHus
noaTMNoB 3aboneBaHns, 3aTpPyaHSAET NofyyYeHue [OMKHO-
ro pesynesrata B psfge crny4aes. Kom6buHupoBaHHasa Tepa-
nua posauea SIBASETCA KIOYOM K ycrexy npoBOAMMOro
fle4eHnss 3TOro NONMCUMMTOMATUYECKOro 3abofieBaHus.
HanpaBneHHas Ha KOHKpeTHble OCOG6EHHOCTW, OCOO6EH-
HO y MauMeHTOB C TAXeNbIMM MPOSIBAEHUAMW po3auea
WX MHOXECTBEHHbIMW Mpu3Hakamu, oHa Heobxoguma
Ona JoCTMXeHNs adpdeKTnBHOro peaynesrara. B atom, 6e3-
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YCINOBHO, 3aKnoyaloTcs npemmMyLLiecTsa heHOTUMMYECKOro
noaxoAa K Knaccugukauumn posauea, Korga y ofgHoro na-
LUMeHTa, Ha OCHOBaHUW WHAMBMAYANbHOW CUMMTOMATUKM,
Mbl MOXEM MPUMEHUTb METOOMKMW, pernamMeHTUpPOBaHHbIe
AN yCTPaHeHUs TeX UNN NHbIX NPOSIBIEHUI po3atea B Co-
OTBETCTBUM C NPMHUMNAMM JoKa3aTelbHOW MeanLUHbI.

Y paHHOW nmaumeHTKu, énaropgaps eHOTUNUYECKOMY
nogxopy, yAanocb COBMECTUTL PernamMeHTbl fie4eHns spu-
TemMaTo-TeNeaHrMsKTaTM4eckoro 1 nanyno-nycTynes3Horo
MOATMMNOB BBMAY COYETAHHOW CUMMTOMATUKN Y KOHKPETHO
B3ATOro 60nbHOro. Tak, Mpu NOCTaHOBKE AuarHosa nany-
no-nycTyne3Horo noAatuna posauea [EevCTBYIOLUNE KNu-
HUYecKue pekoMeHpauuu pernameHTUpYIoT HasHadYeHue
MECTHOM Tepanuu, OOMOMHEHHOW B TSXeSbIX Cny4asx Cu-
CTEMHOW Tepanunen AOKCULIMKIIMHOM WU U30TPETUHOUHOM.
OpHako y faHHOM NauMeHTKN 6bInv BbISBMEHbI TaKXe Tene-
aHrnaKTasum, Tpeobylowme OOMNONMHUTENIbHOro Has3HaveHus
nasepHbIX TEXHOMOrMM, He NpPefyCMOTPEHHBIX perfiaMeH-
TOM BefieHus nauueHTa ¢ nanyno-nycTynesHbiM noaTurnom
posauea. VNIHTepec npeacTaBfieHHOro KAMHUYECKOro Chy-
Yyas 3akrYyaeTcs ele U B TOM, HYTO rPamMOTHO CO6PaHHbIN
aHamMHe3 1 BOYMYMBbIN NMOAXOL K TepaneBTUYeCKON TakTu-
Ke 3a4acTylo He TPebyloT Ha3Ha4YeHUs1 CUCTEMHbIX rpena-
partoB, a MO3BONAT [OOUTLCS OOCTOWHLIX Pe3ynbTaTos,
NULLb UCKIIOYMB BO3OENCTBUE TEX MM MHbIX MPOBOLMPY-
IOLLMX (PaKTOPOB, Kak 3TO MPOM3OLLIO NPU MOBTOPHOM 06-
paLLeHVu naumeHTkn nocne 12-mecsyHon pemmccunn 3abo-
neBaHus.

B 1994 r. J. Gajardo ony6nukoBan ctaTbio O cepum
cryyaeB MPUYMEHeHUs1 M30TPETUHOMHA MpPU TAXenon dop-
Me po3aLea B TeveHue 3—6 MecsLeB C ObICTPON peEMUCCUEN
nanyn v nycTyn, ynydweHvem odptarismoposatea, Heborb-
UMM KONMMYECTBOM MOBO4YHLIX IPIEKTOB N COXpaHEHMEM
pesynstatoB B cpegHeM 14,8 mecsua [14]. B 2010 r. Hemeu-
KOe MHOrOLIEeHTPOBOE ABOVHOE Criernoe paHaoMU3NpoBaHHOE
uccnenoBaHve nog pykoBofcTeom npodpeccopa H. Gollnick,
BKNoYaroLee 573 naumeHTa ¢ nanyno-nycTynesHom n gouma-
TO3HOW po3aLiea, CpaBHUNO PasnnyHbIe [03bl U30TPETUHOMHA
(0,5; 0,7; 1 mr/kr/cyT) ¢ pokeruuknmHoM 100 Mr/cyT B Tede-
Hve 14 gHeld, a 3atem 50 mMr/cyT u nnaue6o. bbino 3ame4eHo,
YTO M3OTPETUHOUH 0,5 MI/Kr/cyT 6bin 6onee 3pdeKTUBHBIM,
YeM nnaue6o, 1 6bIn TakuM Xe Unu gaxe donee apdexkTms-
HbIM, YeM JOKCULMKIIMH, C MEHBLLUM KOIMHECTBOM MOBOYHBIX
ahekToB, YeM npu 6onee BbICOKMX A03ax. YTo6bl nyuLle
KOHTpPONMpOBaThL peumavBbl, MUccnegoBaTeny MNpeanoXxunm
cxeMy nedeHus M3oTpeTvHomHoM 10-20 Mmr/cyT B TeyeHue
4-6 MecsaueB C nocnefyloLlen NogaepXuBaloLllen Tepa-
nMen HenpepbiBHbIMU MUKpogo3amu (0,03-0,17 mr/kr/
cyT — B cpefHem: 0,07 mr/kr/cyT) Ha cpok go 33 mecsues,
YTO, MO MHEHMWIO aBTOPOB, ABMAETCA JyHLUMM BapuaHTOM,
YeM HEeCKONbKO LMKIOB aHTubuoTukotepanuu [15]. B gpy-
roM WcCrnefoBaHWM UCMOMb30BannCb MPOMEXYTOYHbIE
[03bl, T.€. Ha4anbHas cyToyHasa posa 20 Mr/geHb B Teue-
HVe 4 mMecsLeB C ObICTPbIM YMEHbLLUEHWEM 3pUTEMBI N BOC-
nanuTenbHbIX MOPaXKEHUA W nocnegyrowmnM  MeAsIeHHbIM
N NPOrpeccrBHBIM CHUXEHVEM [03bl B TedyeHne 6 MecsiLes
0o 20 mMr/Hen, ¢ 4acToToV peunamBoB 45% npy nocnegyto-
Lem HaénogeHun Yepes 11 mecsues [16].

TakuM 06pa3oM, HET OfHO3HAYHO [AMPEKTUBHBLIX CXEM
BefeHVs naumeHTa ¢ posalea C UCrosib30BaHMEM U30TPETU-
HouHa. [lo3mpoBKa npenapaTa 1 MeETOANKa NPUMEHeHUs Co-
CTaBNAOTCA HA OCHOBAHUWN KITMHUKW, CTEMEHN TSHXKECTU Npo-
Liecca 1 aHaMHeCTUYeCcKMX AaHHbIX. B gaHHoM cryvae 6bina
BblbpaHa MeToaMKa NpUMEHEHN N30TPETUHOMHA B CpeaHen
JO3UPOBKE C Noaaep>XUBaIoLLIEN HApY>KHOM Tepannen MeTpo-

T. 99, Ne3, 2023
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HVMOA30M10M AN MUHMMU3aLMy PUCKOB NMOB04HBLIX SDEKTOB,
BO3MOXHOCTbIO CKOpeWLLIEN peannsaummn epTUsbHbIX QyHK-
LM (NaumeHTKa nnaHvposasa 6epeMeHHOCTb MO OKOHYaHWUK
Kypca N30TPETUHOMHA) 1 C Liefbio NPoUNakTVku peLnansoB
po3auea. B aToM CBA3K CTOMKAs peMuccus B TedeHre 12 me-
CAILeB Mocsie OKOHYaHUs Tepanun SIBMSETCS nokasaTeriemM Xo-
poLlero pesynsraTta NPoBeEHHOro NleYeHusI.

MpepgnoyteHe B BbIGOpe npernaparta U30TPETUHOUH
LIDOSE y nauueHTkn 6b110 O6YCNOBIEHO MOBbILLEHHOW
610A0CTYMNHOCTLIO M30TPETMHOMHA B [JaHHOM npenapare
6narofaps UCMosib30BaHWIO 3anaTteHTOBaHHOW TEXHONOrMmn
LIDOSE, B pe3synbrate 4ero pekoMeHAoOBaHHbIA AnanasoH
CYTOYHBIX U KYPCOBbIX [03 MPU NIeYeHUn faHHbIM npena-
patoM MeHblle Ha 20% OTHOCUTENBLHO W30TPETMHOMHA
B 06bI4HON (DOPME BbIMyCKa, C MoSHLIM COXpPaHeHueM Tepa-
NeBTUYECKON 3(PEKTUBHOCTU U NOTEHUMANBHBIM yry4LLle-
HMeM nepeHocMmMocTu nedenuns [17, 18]. imeHHo noaTomy
3Ton hopme npenaparta TaK 4acTo OTAaeTcs npepnoyre-
HWe Mpu HasHa4YeHun U30TPETUHOMHA ANA Tepanuu Taxe-
TbIX, PELUANBUPYIOLLINX U TOPNNAHLIX K paHee NpoBOAMMO-
My fie4eHunio hopM akHe (Hanpumep, Npu yNbMUHAHTHBIX,
KOHINo6aTHbIX U MHBEPCHbIX dhopmax) [19-21].

MeTpoHngaszon — nNPOTUBOMUKPOGHOE CPEeAcTBo,
LLUMPOKO MPUMEHsieMoe B Tepanuu MHOrux 3abonesaHun,
B TOM 4ucne posauea. OPhHeKTUBHOCTb HAPYXHOW Tepa-
NN NaUMEHTOB C po3aliea MEeTPOHWAA30M0M XapakTepu-
3yeTcs YpPOBHEM [OCTOBEPHOCTM AokKasaTtenbcTtB | [22].
OH npuvHagnexuT K Knaccy aHTMOUOTUKOB, Ha3blBAEMbIX
HUTpOUMKUAA30NaMM, UCNOMbL3YETCA ANS NeYeHns: aHaapoo-
HbIX W MPOTO30MHbIX MHPEKUMn. MeTpoHnaason xopoLuo
NPOHUKAaET BHYTpb 6aKTepui, HapyLlas cuHTe3 6enka, npe-
narcTeyeT pennukaumm OHK.

MeTpoHuaason ymeHbLLaeT BOCManeHne KOXu, B pe-
3yneTate KAMHWYeCKU HabnmofaeTcs yMeHbLUeHve rune-
pemuun, oteka u nyctyn [23]. MNpenapat obnagaeTr aHTU-
OKCMAATMBHLIM [JENCTBMEM, Momoras 3alumatb KOXy
OT OKUCINUTENBLHOro CTpecca W NocneayoLlero nospexae-
HUA. OKUCNUTENBHBIN CTPECC BO3HWKAET, KOrAa akTUBHbIE
hopMbI KMcnopofaa BbipabaTtbiBalOTCA B KOXE BCeAcTene
BocrnaneHus. NoMMMO BbILLEONUCaHHbIX 3DPEKTOB, Me-
TPOHMOA30/1, CHMXas OKUCIUTENbHBLIA CTPecc, okasbisaeT
OoMonaxusaroLLiee oencTene Ha Koxy [12, 24].

Mo paHHbIM K. Pelle, HanuuvMe B KIIMHUYECKUX MPOSiB-
NeHnsIX posatea 3puTeMsl, nanyn v nycTyn o6ycrnosnveaeT
Heo6XoAMMOCTb TLLATENLHOMO noabdopa TONMHECKoM Tepanmm
BBWIY MOBbLILLEHHOW YYBCTBUTENMBHOCTU KOXM Takux naumy-
€HTOB. ABTOp pPEeKOMeHAyeT MCrosb3oBaTb MeTPoHWOA30s
ONA MECTHOrO MPUMEHEHUS C MOCNENyOLLMM HaHeCeHeM
hoTO3aLLMTHBIX CPEACTB B YTPeHHee Bpems [25]. HasHaveHne
naLmeHTKe ConyTCTBYIOLLIE MECTHOWM Tepanuu B BUfe npena-
pata meTpoHunpasona (1% kpem Po3ameT) 6b110 yMECTHbIM
B CBSI3N C NPUCYTCTBMEM 3pUTEMbI U Maryno-nycTynesHbIxX
3MIEMEHTOB, MO3BOSNIIO YCKOPUTL 3PEKT CUCTEMHOM Tepa-
N1, NPefoTBPaTUTL peakLumio 060CTPeHUs], KoTopas Hepeako
COMPOBOXAAET Ha4arno fieyeHnsi U30TPETUHOUHOM, a Takxe
06ner4nTb CyGbEKTUBHYIO CUMMTOMATUKY.

BputaHckaa accouwauma pgepmaronoros (BAD-2021)
pekomMeHOyeT TONMYeCcKoe HaHeCeHe MeTpPoHMaasona B Ka-
YecTBe OHOrO M3 MnpernapaTos NepBoin NMHUW MpK po3auea
Hapagy ¢ a3enanHOBOW KUCNOTOW NN UBEPMEKTUHOM [2].

HaunoHanbHbIN MHCTUTYT 30paBOOXpaHeHus n nepe-
posoro onbita CLUA (NICE) pekomeHgyeT ucnonb3oBatb
MEeTpOoHNAAa3051 MECTHOIO AENCTBUA Npu Tepanun posatea
OT Nerkov Ao yMepeHHoOM CTeneHn y 6epemMeHHbIX unm ma-
Tepen, OCyLLECTBNAOLUX rpyaHOe BCKapMivBaHue [2].
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B HacTosiLlee BpeMs HUM OOHO MCCrnefoBaHWe He OT-
BETWUJIO Ha BOMPOC O HEO6XOAUMOW KpaTHOCTU HaHeceHus
MeTpoHmnzasona npu posavea. o mHeHuto A.B. CamuoBa,
E.P. ApaBuickon v psga apyrux asTopos, KpaTHOCTb TOMK-
YeCKOro HaHeceHVs AaHHOro rnpenapara [JofXeH onpefe-
nATbL Bpay, UCXOAs U3 OLEHKU OCTPOTbI BOCNANUTENLHOIO
npolecca 1 KonuyecTtsa anemMeHTos [12, 24].

Mpenapat MeTpoHnpgasona B gopme 1% kpema (Po-
3ameT) 6bll Ha3Ha4eH B JaHHOM Crydae, T. K. COOepXuT
B CBOEM COCTaBe [O/MKHYIO KOHLIEHTpaumio MeTpoHnaaso-
na v obnagaeTt KOM(POPTHOCTLIO B MpUMEHeHnW. Halu onbIT
paboTbl C 3TOW nekapcTBeHHOM (HOPMOM roOBOPUT O €ee
NPeanoYTUTENLHOCTU A5 NAUMEHTOB B CPaBHEHUN ¢ dop-
Mo rens. lNpenapat yno6eH B HaHECEHUN, He OCTaBnseT
OLLYLLIEHUSA MNIEHKM Ha KOXeE, XOPOLLIO NepeHOoCUTCS.

HauunHas ¢ 80-x rr. XX B. 1 Mo HacTosiLee BpeMs bbina
cobpaHa yb6eauTenbHasa fgokasartensHas 6asa no npyuMmeHe-
HUIO MeTpoHuAaasona B KayecTBe TOHWYECKOro cCpefcTsa
B Tepanuu po3aLea, nposeaeHo 6onee 20 ABOMHbIX CrenbIX
nnaue60o-KOHTPONUPYeMbIX UCCNefoBaHnn, [oKasasLUnX
3(hpeKTUBHOCTL M 6e30MacHOCTL MeTpoHupasona B Te-
panun 3puUTEMaTO3HO-TENEaHrMsKTaTU4eckoro 1 nanyno-
nycTyne3Horo nogTUNoB posauea [24, 26, 27].

477

CTOMT 320CTpUTbL BHMMaHWE Ha HeponycCTMMOCTU Ha-
3Ha4YeHHOW TOMWYEeCKOW TepanuuM MOMeTa3oHa qypoa-
TOM Mpu po3auea BBuOYy HensbexHoro opmMmpoBaHus
po3aiueanofobHOro gepmaruta M CMHOPOMa OTMEHbI
rNIOKOKOPTUKOCTEPOMAA MNPU TOMUYECKOM MPUMEHEHUM,
KaK 3TO MPOUIOLLISIO Y HaLLEeW NaLMEHTKN.

Kpome Toro, npepLuecTByioLLias MECTHasA Tepanms KOM-
6MHMPOBAHHLIM MpenapaToM Ha OCHOBE GEH30UITNEPOKCH-
0a v agananeHa B JaHHOM Cliy4ae He 6binia nokasaHa, T. K.
B COOTBETCTBUM C WHCTPYKLMEN npenapar npegHasHaveH
ONa NeYeHUs YyrpeBol CbiMM C KOMeZOHaMW, nanynamu
1 nNycTynamu.

JleyeHne posauea ocTaeTca B HacTosllee BpeMs
CINOXHOW 3afayein, TpebyloLLen yyeTa MHOXeCTBa (PaKTo-
poB. HoBble faHHblE 0O MEXaHM3Max naToreHesa 3abonesa-
HUS, PEHOTUMUYECKMIA MOAX0 K Knaccudpmkauum posatea,
Hakannueawowlanca nokasatesibHasa 6as3a no Hawubonee
M3Y4YEHHbIM JIEKAPCTBEHHBIM MpenapaTam MOoryT caenatb
BbIOOp JledYeHuss 6onee paunoHanbHbIM U O60CHOBAHHbIM,
C YYETOM KOHKPETHbIX MPOSBMEHWIA Y KaXKOOro naumeHTa,
4yTO obecnevmBaeT NepCcoHaNM3npPOBaHHbIA TepaneBTuYye-
ckuin nogxop B kaxxgom cryyae. |l
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PeAKa}I dopMa KOKHOTO AECHIIIMAHNO32, BBIABACHHAS HA TEPPUTOPUI
Poccniickoir Peaeparimu

© Apramonosa O.1., Monyakosckas E. C., KybaHos A. A., Paxmatynuna M. P., Kysnewos O. E., CbiHkoBa [1. A., BepbeHko [1. A.

[oCcynapCTBEHHbIiA Hay4HbIN LIEHTP IepMaToBEHEPONOrv U kocMeTonorui, Poceusi, Mocksa

Ondy3HbIN KOXHBIR NelMaHno3 — pegKo BCTpevaroLascsa hopma KoOXHOro fermaHnosa, xapakre-
pu3ytoLLiasics HeagekBaTHbIM MMMYHHbIM OTBETOM KIETOK XO35IMHA Ha napasvTapHyto MHBasuto (cnabbim
otBeToM T-xennepos (Th)1 unn peakumen Th2 ¢ BeipaboTkon HTepnerikmHa UI1-4 n UJ1-10). K xapakTtep-
HbIM OCOBEHHOCTSAM 3a60/1eBaHUa OTHOCAT pacrnpocTpaHeHHbIe BbICbINaHWs, NpeacTaBneHHble 6yropka-
MU, BOSBLLYIO CXOXECTb C JIenpoMaTo3HOM (hOPMON Nerpbl K YacTyo accoumaumio ¢ UMMYHOCYMNPECCHUEN.
Poccuinckas ®epepauuns aBnseTcsa CTpaHOW HE3HOEMUYHON NO NenLMaHno3y, ogHako faHHoe 3aborne-
BaHWe MOXET ObITb 3aBE3EHO B CTpaHy TypuctaMu, UMMUrpaHTaMm, 6eXxeHLamMn U BOEHHOCTYXallnmu.
MpeacTtaBneHo HabnaeHNe KIMHUYECKOro crydas ouddy3HOro KoXXHoro nenwmannosa y BUY-nHopu-
LMPOBAHHOIO 60MbHOr0. MNMauneHT ABNAnca rpaxxgaHMHoM Y36ekucTaHa, CTpaHbl, 3HAEMUYHOM Mo NenLu-
MaHWogy. ABTOpaM He yaanocb HamT OTeHECTBEHHbIX HAay4HbIX NMy6nKaLunin, OnucbiBaloLLMX cnyyam
ONOAY3HOrO KOXHOrO NenLmMaHnosa, BbIsiBNIEHHOro Ha Tepputopumn Poccuiickon ®egepaumn. Mpepcras-
NSEMbIV KNUHUYECKNIA criydar anddy3HOr0 KOXXHOMO fieriMaHmnosa y 6onbHoro BUY-uHdekumen aens-
eTcsl NepBbIM B OTEYECTBEHHOW NUTeparype.

KntoyeBble CroBa: neiumannos; anddy3HbIN KOXHbIV NEALIMaHNo3; Tponuveckue 6onesHn; BUY-undekums

KOHMNMKT MHTEPECOB: aBTOPbLI AEKNAPUPYIOT OTCYTCTBME SIBHLIX U NMOTEHLMASTIbHBIX KOH(IMKTOB UHTEPECOR,
CBA3aHHbIX C Ny6nnkKauuen HacTosLen cTaTbu.

NCTOYHMK hHAHCUPOBAHUSA: pykonuchk NOArOTOBEHA M ONy6NMKOBaHa 3a CHeT (PMHAHCUPOBaHUS MO MecTy
paboTbl aBTOPOB.

Cornacwve nayneHTa: naumeHT JO6POBOSIBHO NognMcan HGOPMUPOBAHHOE Cornacue Ha Ny6MKaLumio NepcoHanbHoM
MeOVLIMHCKON HpopMaLmm B 06e3nM4eHHON hopme B XypHane «BecTHUK aepMaToniorm 1 BEHeponornm».

Ona yutuposaHus: Aptamorosa O.T., MoHyakoBckas E. C., Ky6aHoB A. A., PaxmaTynuHa M. P., Kyareuos O.E.,
CbiHkoBa [. A., Bep6eHko [. A. Pegkas dhopma KOXHOro neviMaHnosa, BbiBlEeHHasa Ha TeppuTopun Poccuinckon
®epepaumn. BectHuk gepmartonormum un BeHeponorumn. 2023;99(3):79—86. doi: https://doi.org/10.25208/vdv1408
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A rare form of leishmaniasis, identified in the Russian Federation

© Olga G. Artamonova, Ekaterina S. Monchakovskaya, Alexey A. Kubanov, Margarita R. Rakhmatulina, Oleg E. Kuznetsov,
Darya A. Synkova, Dmitry A. Verbenko

Federal State Research Center of Dermatovenereology and Cosmetology, Moscow, Russia

Diffuse cutaneous leishmaniasis is a rare form of cutaneous leishmaniasis characterized

by an inadequate immune response of the host cells to parasitic invasion (weak T-helper (Th)1 response
or Th2 response with the production of interleukin IL-4 and IL-10). The characteristic features of the
disease include diffuse nodular eruption, masquerading as leprosy and a frequent association with
immunosuppression (HIV co-infection, for example). The Russian Federation is a non-endemic country
for leishmaniasis, but this disease can be brought into the country by tourists, immigrants, refugees and
military personnel. A clinical case of diffuse cutaneous leishmaniasis and HIV co-infection is presented.
The patient was a citizen of Uzbekistan, a country endemic for leishmaniasis. The authors were unable
to find domestic scientific publications describing cases of diffuse cutaneous leishmaniasis detected

in the Russian Federation. The presented clinical case of diffuse cutaneous leishmaniasis in a patient
with HIV is the first in the Russian literature.

Keywords: leishmaniasis; diffuse cutaneous leishmaniasis; tropical diseases; HIV infection
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B AktyanbHocTb

JlenlwumaHnos — TpaHCMUCCUBHOE 3abofieBaHue,
BbI3blBAEMOE O6MUraTHbIMU  BHYTpUMakpodaranbHbIMK
npocTenwMmMmm napasvtamu poga Leishmania (L.) [1]. 3a-
6onesaHuve nepefaeTcs Npu yKycax MHOUUMPOBaHHbLIX ca-
MOK MOckuTOB pofa Phlebotomus B Ctapom CeeTe 1 poaa
Lutzomyia — B Hosom CBeTe.

JlenwmaHno3s aHgemundeH 6onee Yem gna 90 cTpaH
B Mupe. ExerogHo peructpupyetcs okono 1 munnvoHa
HOBbIX Cfly4aeB 3aboneBaHusi, KOTopble rnaBHbIM obpa-
30M npuxogsATca Ha Bbpasunuio, Sdmonuio, NHguo, Ke-
Huto, Comanu, KOxHein Cypan n CygaH [2, 3]. CMepTHOCTb
OT nerwiMaHno3sa coctasnseT oT 20 000 go 40 000 cny4aes
B rog [4].

Ha Tepputopun Poccuiickon ®epepaumm peructpu-
pyloTCS TONbKO 3aBO3Hble cnyyau neviimManuosa [1]. Og-
HaKo orucaHbl criopagnyeckue BCrbILWKU BUCLEpanbHOro
nenwmManunosa B flarectaHe n Ha KpbIMCKOM MoslyocTpose
[5, 6]. U3 cTpaH nocTcoBeTCcKoro npocTpaHcTeBa 3abosne-
BaHWe pacnpocTpaHeHo B Y36ekucTtaHe, TypKMeHUCTaHe,
TapxukuctaHe [1, 5]. Mo gaHHbIM DefepanbHOM CRyXo6bl
no Hapsopy B cdepe 3alLmThl Npas noTpebutenen n 6na-
ronony4dms Yenoseka 3a nepuog ¢ 2019 no 2021 r. 3ape-
ructpuposaHo 11 cnydaeB nenwmaHvuosa, B TOM 4ucne
3 cnyyas KOXHOro v 8 cnyyaes BuCLeparnbHOro nemima-
HWo3a [7].

KnuHMYyeckn BbIOENSIOT KOXHbIN NerwMaHnos, amd-
dY3HbIA KOXHbIA NEeNLLMaHN03, KOXHO-CIU3UCTbIN NEenLU-
MaHW1o3 1 BUCLEeparnbHbIN NerMannos (kana-asap) [4, 8].

KOXHbIn nenwmaHno3 Bbi3biBatoT 6onee 20 BMOoOB
Leishmania. B ctpaHax Ctaporo Cseta (CpegusemHo-
MOPCKUI pervoH, Asus, BnnxhHuin Boctok, Adpuka) pac-
npocTpaHeHbl: L. major (300HO3Has dopma), L. tropica
(aHTponoHo3Haa dopma), L. aethiopica w L. infantum
(pepko BbIfBNsSiemMble); B cTpaHax Hosoro Ceeta (LleH-
TpanbHaa un OxHas Amepuka) BCcTpedatoTcs L. mexicana,
L. braziliensis v L. guyanensis [2, 9, 10]. Bosbyautenamu
Ondy3HOro KOXHOro nermaHmo3a B ctpaHax Ctaporo
Ceerta sBnstotca L. aethiopica v L. major [11], Hosoro Cee-
Ta — L. amazonensis n L. mexicana [12].

Onbdy3HbIN KOXHBIN NeNLLIMaHNo3 ABNAETCA KparHe
peokum 3aboneeBaHneM. Tak, B 3HOEMWYHOW MO nenmMa-
HMo3y Bpasunuu exerofgHo AuarHocTupyeTcs He 6ornee
1-2 cny4aes [13].

KoxHble BbICbINaHUa npu amdgy3HOM KOXHOM NenLL-
MaHuo3e MpefcTaBfieHbl MHOXECTBEHHbIMU BGyropkamu,
KOTOpble HE U3bABNAITCA U MeNIeHHO pacrnpoCTpaHATCA
Mo BCEMY KOXXHOMY MOKPOBY, 3a UCKITIOYEHNEM BONTOCUCTOMN
4acTW ronoBbl, NOAMBbILLIEYHbIX Y NaxXOBbIX cknaaok [14—16].
K xapakTepHbIM OCOGEHHOCTAM AUPAY3HOrO KOXHOMO
nenIMaHno3a OTHOCAT GOMbLUYI0O CXOXEeCTb C fenpoma-
TO3HOW (hopMOW nenpbl U YacTyo accoumauunio ¢ UMMYHO-
cynpeccuen, B ToOM 4Yucne Ha oHe BUY-uHdekuun [11,
17-19].

Takxe y 60MnbHbIX ANPAY3HBIM KOXHBIM JTeNLLIMaHNo-
30M HabnogaroTca cnabbii oteeT T-xennepos (Th)1 n pe-
akumsa Th2 Ha napasuTapHyo MHBa3UIO C BbIPAGOTKOW WH-
TepnenkuHa UJ1-4 n NJ1-10 [20, 21].

Onucanue cnyyas

Mauuent P., 1980 r. p., o6paTuncs K spady-gepma-
ToBeHeponory N'bBY3 KO «KOKKB[I» (r. Kanyra) B aBry-
cte 2021 r. ¢ Xanob6amn Ha MHOXECTBEHHbIE BbICbINaHUs
Ha KoXe nuua, Leu, TYrnoBuLLa, KOHEYHOCTEN, He BbI3bl-
BalOLLME KaKMX-IMOO HEMNpUATHbIX CYOBbEKTUBHbIX OLLy-
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weHun. lpeasapuTenbHO YCTaHOBNEH AuarHos: nenpa,
nenpomMaTos3Hbln - TUN. HanpaBneH Ha KOHCynsTaumio
B ®I'BY «MHUOK» MuH3gpasa Poccuun. OanbHenee 06-
crnepoBaHue nauMeHTa ans yTovYHeHus amarHosa nposoau-
noce Ha 6ase ®IeY «MHUOK» MuHsgpasa Poccuu.

Cuuntaet cebs 60MnbHBIM € gekabpsa 2020 r., korga
BMepBble OTMETUI MOSABIEHNE BbIChINAHUA HA KOXE Tbiflb-
HOWM noBepxHoCcTU cTon. lNpouecc MeaneHHoO nporpeccu-
poBari, BbICbINaHWs pacnpocTpaHuMcb Ha obnacTb nuua,
TYNOBMLLA, BEPXHUX U HWKHUX KOHEYHOCTEN, MOMOoBble
opratsil.

N3 aHaMHe3a M3BECTHO, YTO MauMeHT — rpakgaHuvH
Y36ekucTaHa, poausncs n npoxuean B KalukagapbUHCKOM
o6nactn. HeneranbHbIn MUrpaHT. Mpubbin Ha TeppuTopuio
Poccuiickon ®epepaunn 4vepes Pecnybnuky Benapycb
B mapTe 2021 r. C mapTta 2021 r. Haxoguscs Ha TeppuTo-
pum r. O6HMHCKa Kanyxckon obnactu, roe pabortan pas-
Hopa6o4nuM. KOHTaKT ¢ 60SIbHLIMU NENPON KaTeropuyecku
oTpvuan.

Mpu ocMOTpe KOXHbIA NaTofIorMyecknini npouecc
HOCUI pacnpocTpaHeHHbI XxapakTtep. Beicbinanua no-
Kanu3oBasinCb Ha KOXe YLUHbIX pakoBWH, nvua, Lweu, Ty-
N0BULLA, NOMIOBbIX OPraHoB, AroANL, BEPXHUX U HUXKHNX
KOHeYHOCTen 1 6binu nNpeacTaBnieHbl MHOXECTBEHHbIMU
6yropkamu o1 0,3 o 2,0 cM B guameTpe, oKpyrnon gop-
Mbl, pO30BaTO-TENEeCHOro, MectaMmm 6ypoBaToro LBeTa,
NAOTHOW KOHcMcTeHumn (puc. 1). Mpu nanbnayuun BbICkI-
naHnn 60ne3HeHHOCTU He oTMevanocsk. NpuaHak MNocne-
nosa oTpuuartensHbiv. [pn NnpoBefeHnn gnackonum uset
BbICbIMaHWUA HE U3MEHSANCS, OTAENAEeMOoro He onpepens-
noce.

B obnact nuua oTMe4anucb MHOXECTBEHHbIE BbIChI-
naHunsa, anddysHas MHPUNETPaLMA 1 BblpaXeHHas cknag-
4aToCTb, 3a CHeT 4Yero 6bina chopMmmpoBaHa «Moppaa nbsa»
(facies leonina) (puc. 2). B o6nacti ycoe u 6opogbl 0TMe-
Yyarnock nopepeHne Bonoc. Ha BONoOCMCTON YacTu ronosbl,
B 06/1aCT 6pOBEN POCT BOMOC Obl1 COXPAHEH.

KoXHble MOKPOBbI BOMIOCUCTOM 4YacTW ronoBbl, 06-
NacTb NOAMbILLEYHbIX CKNAA0K, TOKTEBbLIX U NOOKONEHHbIX
AMOK, NMaxoBbIX CKNanoK 6biiM CBO6OAHBLI OT BbIChINaHUM
(puc. 3). HorteBble NNacTUHKN KUCTEN N CTOM U3MEHEHDI:
oTMeYanuch AncTpouryeckme n3MeHeH s BCeX HOrTeBbIX
NNIacTUHOK.

Ha koxe neBoro nne4va Ha MecTe, JOCTYMNHOM AN YKY-
ca HacekoMoro, BU3yanuampoBarscs MoTHbIA runepTpodu-
Yyeckui pybel, Ao 5 cm B guameTtpe (puc. 4).

TemnepaTypHas, 6onesas, TakTUNbHass YyBCTBUTESb-
HOCTb coxpaHeHbl. Co CTOpPOHbI NepndyepuHecKorn HepBHON
CMCTEMbI: MNPV ManbnaumMn yTOMLEHUS HEePBHbIX CTBOMOB
He onpenensnocs.

Pe3ynbTathbl (hunkanbHoro, nabopaTopHoro

W UHCTPYMEHTANbHOIO MccneaoBaHui

lMpoBegeHo na6opaTopHOe uccrnegoBaHWe Ans Bbl-
aBneHns cudmnuca, renatmtos B n C, BUY-nHdekumm:
aHTVKapOVONUNUHOBBLIN - TECT,  OrnpefeneHve  aHtuTen
K Treponema pallidum metogom PIITA, cymMMapHbIX aH-
TuTen k supycy renatmta C metogom V®A, HBs-aHTu-
reHa metogom W®DA, antuten Kk BNY-1/BNY-2 n aHTw-
reHy p-24 metogom V®A (npoussoguTenb TeCT-CUCTEM:
AO «BekTtop-bect», Poccus). MNMonyyeH MOnoXuTenbHbINA
peaynbtat Ha BUY-uHpekumio, noarsepxaeHHbin B Mo-
CKOBCKOM TOpOACKOM LIEHTpe NpodunnakTMku U 60pbobl
co ClMOom. Pe3ynsrarthbl OCTanbHbIX UCCNIEAOBaHUA OTPU-
LartenbHble.
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Puc. 1. QudhdysHblin KOXHbIiA NeiLMaHn03. MHoXecTBeHHbIE Byropku ot 0,3 [0 2,0 ¢cM B AnameTpe
Fig. 1. Diffuse cutaneous leishmaniasis. Diffuse nodular eruption 0.3 to 2 cm sized

Puc. 2. [InddyaHblit KOXHbIN NENLIMaH03, «Mopaa NbBa» (facies leonina)
Fig. 2. Diffuse cutaneous leishmaniasis. Facies leonina

BecTtHuk gepmaronorum n seHeponorum. 2023;99(3):79-86 M
T. 99, Ne 3, 2023 Vestnik Dermatologii i Venerologii. 2023;99(3):79-86 M
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Puc. 3. [nchhy3Hblit KOXHBIiA NeiiliMaHines. 06nacTb NOAKONEHHbIX SMOK (a), NOAMbILLIEYHbIX CKNAA0K (6) — CBOOOAHbI OT BbICINAHNIA
Fig. 3. Diffuse cutaneous leishmaniasis. There were no eruptions on the popliteal fossae (a) and axillary (6) regions

Puc. 4. TunepTpodu4eckmit pyoeLl Ha IeBoM Nieye
Fig. 4. Hypertrophic scar on the left shoulder

B BecTHuk gepmatonorumn n seHeponoruun. 2023;99(3):79-86
B Vestnik Dermatologii i Venerologii. 2023;99(3):79-86

[ns rmcTonorn4eckoro 1 MMKpPOCKOMUYECKOro mnccrne-
[oBaHWI Nony4yeHbl 06pasLibl MOPaXKeHHOM KOXMU.

Mpn  MWMKPOCKONMMYECKOM UCCnefoBaHMn  (OKpacka
no PomaHoBckoMy—T1M3€e) B Ma3ke BbIIBEHO 6onbLuoe
KONMW4YECTBO NENLLMaHnA (aMacTuUroTbl) Kak BHYTPUKIIETOY-
HO B Makpodgrarax, Tak 1 BHEKNETO4YHO (puc. 5). MNMpu okpa-
cke no Uunio—HunbceHy KUCNOTOYCTOMUMBBLIX MUKOGaKTe-
puin He o6Hapy>XeHo.

[Mpu ructonornyeckom mccnegosaHuun: gepMy cyoTo-
TanbHO 3anosHsaeT MMOTHLIM MHAUNLTPAT, NpeacTasBneH-
HbI KPYMHBIMW FUCTUOLMTaMK, B UMTOMMA3Me KOTOPbIX
cofiep>XaTcsi MHOXECTBEHHbIE MapasuTbl B BUAE OKPYrno-
oBasnbHbIX 6a30USbHLIX BKIOYeHWUA (puc. 6). Takxke
cpeon VHuneTpaTa NpUCYTCTBYET CKyAHOEe KONM4ecTBO
nMMdounToB U nnasmoumToB. B BepxHen vactu Oepmebl
MHUNeTpaT pacnonaraetcs AMddy3HO, B HUXHEN TPeTH
npuobpeTaeT HOOYNSAPHLIM BUA, KOHLEHTPUPYACL BOKPYr
BOJTOCSHbIX (PONSIMKYNOB M MPOTOKOB 3KKPUHHBLIX Xernes.
Mpn okpacke no Lumo—HunbceHy KWUCNOTOYCTOMYMBBLIX
MUKOGAKTEPUIA He OBHapY>XeHO. 3akIoyeHne: Npu3HaKkos
nenpbl B npefdenax fnpucnaHHoro matepuana He obHapy-
XXEHO. BbisiBNeHHble n3MeHeHns1 Hanbonee CoOTBETCTBYIOT
nenMaHno3sy.

Ha ocHoBaHWM anuaeMmnonorn4eckoro aHamHesa, Knu-
HNYECKOW KapTUHbI, AaHHbIX NabopaTopHbIX, B TOM 4ucre
MUKPOCKOMNYECKOro M TUCTONOMMYeCKoro MeTofoB UC-
crnepoBaHus, yCTaHOBMEH AMarHo3: Angdy3HbIA KOXHbIN
nenwmaHmos.

[anbHenwee HabnogeHne n Tepanusa naumeHTa 6bm
HEBO3MOXHbI B CBA3U C TEM, YTO NaUMEHT ABNANCA Hene-
ranbHbIM MUrPaHTOM C 3anpeToM Ha Bbes[ Ha TeppuUTopuio
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Puc. 5. Mukpockonn4eckoe 1ccnefoBaHme Maska Koxu, okpacka
no Pomatosckomy—Tum3e (yenuyerue x1000 ¢ ummepcinei)

Fig. 5. Microscopy of the stained smears from the skin lesion, Giemsa stain
(x1000)

Poccuiickon ®epepauun. Bein genopTMpoBaH coTpyaHuKa-
My DefieparnbHON MUMPaLMOHHON CIYXObI.

O6cyxpeHue

HecmoTps Ha To 4TO Poccuiickaa depepaumsa ssns-
eTCsl CTPaHOW HE3HAEMUYHOM MO NerMaHno3dy, No AaH-
HbIM nuTepartypsbl 3a nepuop ¢ 1991 no 2014 r. B cTpa-
He 6bIN0 3aperucTpuposaHo 89 cnyyaesB 3aboneBaHus:
31 cny4ain aHTPOMOHO3HOrO KOXHOro fenmMaHnosa,
20 — 300HO3HOr0 KOXHOro nenmaHnosa, 37 — BucLe-
pansHoro nevimMaHnosa u 1 cnydam KOXHO-CImM3ncToro
nenwIMaHno3sa; U3 ykasaHHblx 89 cnydyaes 83 aBnanuchb
3aB03HbIMU [6]. Mo gaHHbIM 3a nepmog ¢ 2019 no 2021 r.
3apernctpuposaHo 11 cnyyaes nenwimMaHno3a, B TOM
yucne 3 cnyyasi KOXHOro n 8 cnyyaes BUCLiEpanbHOro
nerwmanno3sa [7].

JlerilumMaHmo3 aBnseTcA TpeTber Mo pacrnpocTpaHeH-
HOCTW napasuTapHOr MHMEKUMen nocne ToKconnasMosa
1 Kpyntocnopuanosa y BUY-nudmumposaHHbIX naumeHTos
[1, 22]. OgHako u3-3a ANUTENLHOrO NAaTEHTHOro nepuopa
nenwmaHmMo3 4acTo yryckaeTcs U3 Buay B nonb3y Apyrux
ONMNOPTYHNUCTUHECKNX MHADEKLIMI, CBA3AHHBIX C MIMMYHOCY-
npeccuen [23].

OnucaHHbI aBTOpaMK KIMHUYECKUA cnydar guddgya-
HOrO KOXHOro nevimMaHmosa y 6onsHoro BUY-nHdekumen
ABMAETCA NEePBbIM, NPEACTaBEHHbIM B OTE4YECTBEHHOM NN-
Tepartype.

LLinpokas pacnpocTpaHeHHOCTb 3ab6ofeBaHns B MUPE,
BbICOKMIM PUCK 3aB0O3a WHMeKuun Ha Tepputopuio Poc-
cuiickon ®efepaumm Typuctamun, UMMUrpaHTamm, 6exeH-
LamMu, BOEHHOCYXaLLUNUMU, CMOXHOCTb paHHen 1 andge-
peHumansHoOM AnarHoCTUKKU yKasbiBaloT Ha HEO6X0ANMOCTb
TWaTenbHOro aHanusa 3nMAeMUoNIorMyeckoro aHamHe-
3a nauueHToB, NpebbiBaBLUMX B CTpaHax, 3HOAEMUYHbLIX
no neviwmanunosy [18, 23].

Y4yuTbiBas BbICOKYIO YCTOMYMBOCTL ANMDIYIHOrO KOX-
HOro nenMaHno3a K CyLLECTBYIOLUMM JeKapCTBEHHbIM
npenapartam, Heo6xoAMMO [uarHocTupoBaTb 3abornesa-
HWe Ha paHHelr cTafmun, OQHaKO HMU3Kas HaCTOPOXEHHOCTb
Bpayen B OTHOLLEHUW OaHHOW MHADEKUUU NpUBOAUT K Ana-
rHOCTMYeCKMM ounbkam [6, 24]. Be3 BoBpems Ha4aTon Te-
panum NPorHo3 y 605bHbLIX AN AY3HLIM KOXHBIM NeLuma-
HMO30M HebnaronpuaTHbIN [18, 21].

T. 99, Ne 3, 2023
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Puc. 6. Tuctonornyeckoe uccneaosaue. [lepmy cy6ToTanbHO 3anonHser
MAOTHbIA MHOUNLTPAT, NPEACTABAEHHbIA KPYMHBIMI TUCTUOLATAMM

11 Makpocaramy, B LUTONNa3Me KOTOPbIX COLEPXATCst MHOXECTBEHHbIE
napasuTbl B BIAZE OKPYr0-0BabHbIX 6a30(DUIbHbBIX BKIHOHEHMIA

(a — yBenuyenme x10, 6 — yBenuyenue x20, 8 — yBennyeHue x40)

Fig. 6. Histology. Diffuse dermal infiltration of histiocytes and macrophages filled
with plenty of round-oval basophilic inclusions (2 — x10, 6 — %20, 8 — x40)

BecTtHuk gepmaronorum n seHeponorum. 2023;99(3):79-86 M
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3aknioyenue

MosiBnexHve Ha Tepputopun Poccuiickon ®epepaumm
Takon pepkon hopMbl 3a6onesaHVs ABNAETCA pesyrnbra-
TOM MUrpaumMm HaceneHusi, 4To MOATBepXAaeT akTyasb-

485

HOCTb MPO6/EMb! NIEALLIMAHMNO3a AaXe 4SSt HE3HAEMUYHbIX
CTpaH 1 TpebyeT hOPMUPOBAHMS AUATHOCTUHECKON HACTO-
poxeHHocTu y Bpadeit. |l
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AAeKCCIO Bukroposuuay CammioBy — 70 aet

© benoycosa 1. 3., Matpywwes A.B., YepHbiwwos [1. B.

BoeHHo-meanumHeKkas akapemus uvenn C. M. Kinposa, CankT-letepbypr, Poccust

Alexey V. Samtsov 1s 70 years old

© Irena E. Belousova, Alexander V. Patrushev, Dmitry V. Chernyshov

Military Medical Academy named after S.M. Kirov, Saint Petersburg, Russia

Il 10 mas oTMeTun cBoWM O6UNENR BULE-NPE3UOEHT
Poccunckoro obLiectsa fepmMaToBEHEPOSIoroB U KocMme-
TONOroB, 3aMecTUTENb [NaBHOro pefakTopa >XypHana
«BeCTHMK aepmartonorun n BeHeposnornn», JOKTop Mean-
LIMHCKMX HayK, npodpeccop, 3acny>XeHHbIn AeaTens Hay-
Ku PO, 3acnyxeHHbit Bpad PO, 3aBepylomn kadenpomn
KOXHbIX U BEHepu4yecKux 6onesHen BoeHHO-MeanLMHCKON
akagemum nm. C.M. KnpoBa, rnaBHbIi JepMaToBEHEPO-
nor MwuHucTepcTtBa 060poHbl Poccuiickon depepaunm
Anekcelt Buktoposny Camuos.

Anekceit Buktoposu4 poguncs B JleHuHrpage 10 masn
1953 r. lMocne okoH4YaHuMss BOEHHO-MeOWMUMHCKOM aka-
aemun B 1976 . cny>xun B BOMCKOBOM 3BeHe. B 1979 r.
NnocTynun Ha Kadenpy KOXHbIX U BEHepU4eckux 6ornes-
Heil BoeHHO-MeaMUMHCKOW akagemuu, roe npoiuen nytb
OT afbloHKTa [0 npodpeccopa, HavanbHuka Kadenpbl
KOXHbIX U BEHepu4yeckux 60onesHen — rnasHOro gepma-
ToBeHeponora MuHucTepcTBa 060poHbl Poccuiickon ®e-
Aepauuu.

Yuntensmn A.B. CamuoBa 6binn fipkme npepcTasu-
Tenn CaHkT-leTepbyprckon LWKOMAbl  AepMaToBEeHepo-
noros, 6recTawWMe KNMHULUMCTLI U AepmMaTonaTtosniorn —
akagemmk AMH CCCP O.K. lanowHukoB, npodeccop
.M. PasnaToBckuin, npodeccop A.H. PoanoHoB u, Ko-
HeyYHo, oTel, — npodeccop B. N. Camuos. MimeHHo 6naro-
haps 9TUM y4yeHbiM Anekcen BukToposu4 copmmposan-
Csl KaK KNUHULUWCT, nccrneposatenb 1 npenofasarenb.

I Mpodbeccop A.B. Camiio

Ona untuposanus: Benoycosa N.3., MNMatpywes A.B., HepHbiwos .B.
Anekceto Buktoposuiy Camuoy — 70 net. BecTHUK gepmatonormm u BeHeposnorum. 2023;99(3):87-88.
doi: https://doi.org/10.25208/vdv14138

For citation: Belousova IE, Patrushev AV, Chernyshov DV.
Alexey V. Samtsov is 70 years old. Vestnik Dermatologii i Venerologii. 2023;99(3):87-88.
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B 1982 r. nog pykosogcteom akagemuka AMH CCCP
0O.K. WanowHrkoBa Anekcen BUKTOpoBUY 3aLLMTW KaHan-
[aTckylo avccepraumio Ha Temy «KnvHuko-mopdhonoruye-
CKMe Kputepum auddepeHumansHom AnarHocTukuy yrpesma-
HbIX CbiNen nuua», a B 1991 r. — OOKTOPCKYIO auccepTauuio
Ha Temy: «Capkovgo3 M CapkoMAHbIE peakumn KOXu».
B 1992 r. eMy NpuCBOEHO y4eHOe 3BaHWe npodeccop.

B HacTtosiwee Bpemsi Anekcei Buktoposuy Cawm-
uoB — BUUe-Npe3naeHT Poccuinckoro obulecTsa gepma-
TOBEHEPOSIOrOB U KOCMETONoros, npegacegarens CaHkKT-
MeTepbyprckoro obLiecTBa JepMaTOBEHEPOSIOrOB MEHHN
B. M. TapHoBcKOro, no4eTHbIN YneH MOCKOBCKOro Hay4Ho-
ro obwecTtesa gepmaTtoBeHepornoros nmeHn A.W. MNocne-
noea, 3amecTuTenb npefcepaTens AUccCepTaLMOHHOro
coBerTa.

Anekcen BUKTOPOBMY yCNELLHO coYeTaeT aKTUBHYIO Mo-
BCEOHEBHY!O 1eATeNIbHOCTb PYKOBOAUTENSA Kaeapbl KOXHbIX
N BEHEepUYeCcKMX 60ne3Hert C MHOroneTHeN neaarormyeckomn
N Hay4HO-MCCIIe[oBaTeNIbCKON AeATeNnbHOCTbIO. OCHOBHbIE
HanpasneHus B Hay4HbIX UCCNefOoBaHNAX KacatoTca U3y4ye-
HUA capkoupos3a, AMarHoCcTMku numdonponudepaTMBHbIX
N OynnesHbIX 3aboneBaHVn KOXW, COBEPLUEHCTBOBAHUA
NaTorncToNorM4eckon [OMarHOCTUKW [epMaTto30B, akHe
N aKkHedOPMHbIX AEepMaTo30B, UCCNefoBaHUs MMMYyHore-
HEeTUYeCKMX acrekToB ncopmasa, ponv o4aroBom MHAeKLnn
B naroreHese MMMYHOBOCMANUTENbHLIX OepMaTo30B, CO3-
JaHWsi 3KCMepTHbIX CUCTEM B AepMaTonartonormm (KOMmblo-
TepHas MMcTornornyeckas guarHocTMka 3a6oneBaHnin KOXm),
pa3BUTUS N COBEPLLIEHCTBOBAHUS TenlefepMaTonormm.

Anekcelt BuKTopoBu4 B COaBTOpPCTBE C NpodheccopoM
kadenpsl . 3. Benoycoeol BnepBble B CTpaHe onucan -
HeapHbIn IgA/IgG pepmartos, napaHeonnacTnyeckyo u IgA
nysbipyaTKy, amuonaTU4eckuin AepmMaToMmosunT, fo6poKa-
YEeCTBEHHYIO NUMAaHrMosHAoTeNMoMy, MMMAOMaTONAHBIN
nanynes tun E, cMHopom rpaHynemMaTto3HOW BANOW KOXW,
NEPBUYHYIO KOXHYIO arpeccuBHY0  annaepMOTPONHYHO
CD8+- T-kneTo4Hyo NMMMdoMy.

IOBUMEN / ANNIVERSARY

Mom pykoBogcTBOM npodeccopa A.B. CamuoBa
3awmieHo 14 pgokTtopckux u 51 KaHgmpgaTckas puc-
ceptauma. Anekcei BukTopoBM4 — aBTOp M COaBTOp
490 neyvaTHbIX paboT, U3 KOTOopbIX 60nee 40 ony6nuKo-
BaHO B 3apybexXHOW neyatu, B TOM 4Yucne B BedyLunx
aMepuKaHCKMX 1 eBPOMENCKUX XypHanax, Tpex nsgaHumn
y4yebHMKa MO KOXHbIM M BEHEPUYECKMM 60Ne3HAM, Ae-
BATW MOHOrpadwui, Tpex cnpaBOYHMKOB, aTnaca no cu-
cunucy n 6onee 20 y4eb6HO-METOANYECKUX MNOCOOUM,
WHCTPYKLMIA N METOANYECKMX YKA3aHUN.

Kak rnasHbI fepmaTtoBeHeponor MuHuctepcTea 060-
poHbl Poccuiickori ®egepaummn npodeccop A.B. Camuos
BHEC 3Ha4YUTENbHbIN BKNAA B OpraHn3aumio okasaHus gep-
MaTOBEHEPONornyeckon nomoLum B BoopyxxeHHbix Cunax
Poccwuiickonn ®epepauun 1 pa3paboTKy BOMPOCOB Mpo-
heccroHasnbHbIX 3a60/1E€BAHUN KOXW Y BOEHHOCY>XaLLMX.
Anekcein BUKTOpPOBUY MpUHMMAI y4YacTue B KOHTPTEpPpPO-
pucTnyeckor onepaummn Ha CesepHom KaBekase, siBnsieTcs
BeTepaHOM 60eBbIX 4eNCTBUN.

3acnyrn npodgeccopa A.B. CamuoBa BbLICOKO OLe-
HeHbl rocygapcTBoM M BoeHHO-MeaMUMHCKON akagemu-
e, OH HarpaxpeH opfeHoM [loyeTa, 6narogapHoOCTbIO
Mpe3npgeHta PO, 6narogapHocTeio Komuteta ocypap-
CTBEHHOM [yMbl NO Hayke M HAayKOEMKUM TEXHONOrmsam
3a ycrewHy pas3paboTKy HaydHblX Npobnem, a Takxe
18 BegoMcTBeHHbIMM Mepansamu. Anekcen BukTopo-
BWY — MOYETHbIN OOKTOp BoeHHo-MeguumnHCcKon akage-
Mun nmeHn C. M. KnupoBa, 4neH Y4eHoOro coeeta akage-
MU,

[o6pocoBecTHOEe OTHOLLEHNE K CBOUM OBA3AaHHOCTAM,
No60Bb K CBOEN rnpodeccun 1 3a60TNMBOE OTHOLLIEHWNE
K 60nbHbIM, [OOpOXenaTenbHOoe OTHOLUEHWE K mogam,
CTPOruiA Hay4HbI MOAXOA K pellaembiM BOMpocam CHU-
CKanu emy 3acny>XeHHbl aBTOPUTET M Fy60Koe yBaxeHne
CO CTOPOHLI PYKOBOACTBA akagemMuu, npodeccopcKo-rnpe-
nofaBaTesisCKoro CocTaBa, YH4EeHUKOB, a TakxXe B Kpyry me-
LvumHekon obecteeHHocTy ctpatsi. [l

Kornnektvns kachenpb! v KIIMHVKN KOXHbBIX 1 BEHEPUYECKMX 6071e3HeVi BoeHHO-MenuumHckov akagemm umenn C.M. KupoBsa
v pefakuyms XypHana «BecTHVK fepMatonoryy n BeHeposiorim» C UCKPEHHVM YBaXKEHNEeM U TEMNJIOTOM Mo34pas/istoT ousapa
M XXenarT eMy KPerkoro 340poBbsi, 671arornosyyms N akTMBHOIO TBOPYECKOro Aosronetus!
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