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Lienb uccnepoBaHuA: OLEHWUTb BO3AENCTBME aHTPOMOTEHHbIX XMMUYECKMX GaKTOPOB Ha KOXKY /1ab0pPaTOPHbIX }KUBOTHBIX U KIMHUYECKUE NPOABAEHUA
auctpoduyeckoro bynnésHoro anuaepmonusa (463).

Matepuan u metoabl: UcciefoBaHe N1abopaTopHbix 6enbix Mbllweit (6e3 KoxKHoM natonoruu, so3pact 9-11 Hesenb) BbINO NPOLONKUTENBHOCTBIO
WecTb MecsALeB. B Kaxayto 13 4 rpynn uccnefosaHva sBownuv 14 rpbidyHos: 10 camok 1 4 camua. Kaxxgas rpynna noZseprasach BO34eMCTBUIO onpe-
[eNEHHbIM arpo-aL0XMMMKATOM, a TAXKECTb 3yAa M3mepsanach no wkane Visual Analogue Scale (VAS). pynna 6osbHbix 4B coctosna 3 35 natu
4esI0BEK, KOTOpble OblIN YCI0BHO pasaeneHbl Ha MOATPYNIbl, UCXOAA U3 SKONOTUK PalioHa NPOXKMBaAHUA. 3y Y HUX OLeHMBaCA No Wwkane «Five-Point
Likert», cocToawen M3 nATM rpafauuni.

Pe3ynbratbl: B SKCNEPUMEHTE aHTPOMOreHHbIE XMMUYECKUE areHTbl Bbi3blBasI Y Oe/bIX MblLLe epPMaTUTbI, TAKENbIE OCTIOKHEHUA U 3yA KOXKM. MH-
TEHCUBHOCTb NOCNEAHEro pe3ko Bo3pactana My 60/bHbIX [JB3 B 30HE 3KO/NIOrMYeCcKoro cTpecca U ucyesana, IM60 3HaUUTENIbHO YMeHbLUanach Ha
TeppPUTOPUM 3KONIOTMYECKOTO KoMOopTa. Ero BbIpaXeHHOCTb KOPPEeNMpPOBaa C TAKECTbIO KOXHOTO npoLiecca. MNoCTOAHHbIV 3y, KOXKM CONPOBOXKAANCA
XPOHUYECKMMMN 3PO3UBHO-A3BEHHBIMU AedeKTaMu KOXM Y 6onbHbIX [163, a ero OoTCYTCTBME CUrHAAW3MPOBAN0O O CKOPOW WX pereHepauuun. B 3oHe
YCUNIEHHOTO BO3AENCTBMA aHTPOMOTeHHbIX GakTopoB y 60/1bHbIX 16 3apuKcMpoBaH pocT BUPMUHIEMCKOTo MHAEKCA TAXKECTU, @ CUMNTOMATUYeCKas
Tepanua y HUx 6bina apdeKkTMBHA N1Wb Ha GoHe 6AaronoNy4Hon sKocpeabl NPOXKMBAHMA.

3akntoyeHue: 601bHbIM [163 HexenaTesbHO NPOXKMBAHWE Ha SKOOMMYECKU HebBnarononyyHow TePPUTOPUM, areHTbl KOTOPOW HUBENUPYIOT SGbeKT
neyebHO-NPodUNAKTUYECKUX MEPONPUATUIA, MPOBOLMPYIOT 3y4 KOKM 1 3aTPYAHAIOT SNUTENN3aLMI0 3PO3UIA/A3B.

KnioueBble cnosa: ducmpogpudeckuli 6ynné3Hoili anudepmonus, cpedcmaa 3awumel pacmeHuti, azpoxumuKamsl, A00XUMUKAMbI, MbIWUHbIE MOOesU.
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Objective: To assess the effects of anthropogenic chemical factors on the skin of laboratory animals and the clinical manifestations of dystrophic
epidermolysis bullosa (DEB).

Methods: The study of laboratory white mice (without skin pathology, aged 9-11 weeks) lasted six months. Each of the 4 study groups consisted of 14
rodents: 10 females and 4 males. Each group was exposed to a specific agrochemical pesticide, and itching severity was measured using the Visual Analog
Scale (VAS). The DEB group consisted of 35 individuals, conditionally divided into subgroups based on the environmental conditions of their place of
residence. Itching in these patients was assessed using a five-point Likert scale.

Results: In the experiment, anthropogenic chemical agents caused dermatitis, severe complications, and skin itching in white mice. Itching intensity also
increased sharply in patients with DEB in areas of environmental stress and disappeared or significantly decreased in areas of environmental comfort. Its
severity correlated with the severity of the skin process. Persistent skin itching was accompanied by chronic erosive-ulcerative skin defects in patients with
DEB, while its absence signaled their imminent regeneration. In areas with increased exposure to anthropogenic factors, a Birmingham Severity Index was
increased in patients with DEB, and symptomatic therapy was effective only in favorable environmental living conditions.

Conclusion: Patients with DEB should avoid living in environmentally unfavorable areas, as the agents present there negate the effects of therapeutic and
preventive measures, provoke skin itching, and hinder epithelialization of erosions/ulcers.
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BBEAEHMUE

[OnvTenbHo npoTekatowmin (wectb U 6onee Heaenb) KOXKHbIN
3y/, MIHTEPMNPETUPYETCA KaK XPOHWYECKNIA U ABNAETCA MEXANCLMNAN-
HapHoM npobnemoii AepMaTonoroB, NCMXOHEBPOIOrOB, OHKOOMOB
n TepanesToB. MpoABnAeTcA OH B NepPMaHEHTHOM NoTpebHOCTM no-
TepeTb KOXY ANA CHATUA HEMPUATHOrO coctoaHua [1, 2]. Taxeno ne-
PEHOCUTCA ero pacnpocTpaHEHHan, Pe3nUCTEHTHaA K Tepanumn dopma,
3TMONaTOreHe3 KOTOPOM HeAOCTaTOYHO UCCAeAOoBaH U MONXeET ObiTb
06ycnoBneH, Kak pa3HO06Pa3HbIMU IKOSIOTMYECKUMM areHTaMM, TaK U1
pasaparkeHnem HePBHbIX OKOHYAHMI B 9PO3UBHO-A3BEHHbIX 31EMEH-
Tax Koxu [3-5]. Mo3aTomy, Ha MPaKTUKe, STMONATOrHETUYECKMIA NOAXOA,
K IeYEHWIO reHepaIn30BaHHOTO 3yAa ABNAETCA NPobaeMaTUUHbIM [2].

OcobeHHo akTyasibHa Npobiema XpoHWUYecKoro 3yaa y 60/bHbIX
anctpoduyeckum bynnésHoim anngepmonusom (63), KoTopbii UMK
TAXENO NepPeHOCUTCA, CYLLLECTBEHHO CHUMKAET KauecTBO KMU3HU U He
perpeccupyeT Ha poHe NPOTMBO3YAHbLIX NPenapaTos. B Koxe 3ToN Ka-
TEropum NaLMEHTOB HapYLLEH 0BMEH BELLECTB, YacTo O6LLMPHBbIE 3pO-
3MBHO-A3BEHHbIE NMOBEPXHOCTU BbI3bIBAOT €€ AncHaKTepunos 1 Bocna-
JleHne, YTO BbI3bIBAET Pa3fpaKeHne HepBHbIX OKOHYaHUI AepMbl U
HapyLLaeT UX aflekBaTHOE GYHKLMOHMpPOBaHue [6-8].

Ano- 1 arpoxMMMKaTbl Yepes3 NPOoAyKTbl NUTaHUA U BoAy nona-
[LAl0T B OPraHW3m YenoBeKa (KeNyao4YHO-KULLIEYHbI TPaKT, NErKue,
KOY) ¥ ABNAKOTCA 04eHb onacHbiMuM [9-13], Bbi3biBas AncbaKTepmos,
3yZ, KOXHbIX MOKPOBOB, 3KO3aBUCKMMble 3ab0neBaHMA (TOKCUMKoAep-
MUS, 3K3eMa), MaHUPECTaLLMIO U 06OCTPEHME TEHETUYECKU AeTepMe-
HUPOBAHHbIX AEPMATO30B (aTOMMYECKMIA AepMaTuT, Ncopuas, Kpac-
HbI NAoOCKKUiA nnwai) [14-16]. Ha dpoHe cpeAacTB 3alnTbl pacTeHui
(C3P) obocTpstoTcs 3aboneBaHUsA BHYTPEHHWX OPraHoB U CUCTeM (HO-
Bo0bOpa3oBaHusA, 60N1e3HU NeYeHn, MOYEK U KPOBW), KOTOPbIE MPOAB-
NAKTCA XPOHUYECKMM 3yA0M KOXKHbIX MOKpoBOB [17]. B TO e Bpems,
peakLumeli MakpoopraHn3ma Ha NocTynaeHue AL0XMMUKATOB ABNAET-
€A NoTpebHOCTb B pacyécax [16].

3y4, NpenAaTCcTBYeT 3aXKMBAEHWIO PaHEBOW NOBEPXHOCTU, MPUYEM
[NA feTell CBOWCTBEHHO pacyéchlBaTb 3PO3UBHO-A3BEHHbBIE NeMeH-
Thl, YTO BEZET K UX NPOrpeccMpoBaHuio. Bonpoc o npuumnHe 3yaa npu
B3 He Bcerga MMeeT OTBET, @ BECb KOMM/IEKC HaKTOPOB, 3aTPyAHstO-
LLMX pereHepaLmio paH, yCTaHOBUTb HE NPeLCTaBAAETCA BO3MOMKHbIM.
3yn npu HekoTopbix popmax B3 He nogaaértca Tepanuu. OgHUM U3
HEMHOTMX GpV3MOoTepaneBTUYECKUX METOLOB B leueHun BB asnsetca
KMMaTOTepanus, KOTopas crnocobCTBYET CHUKEHUIO MHTEHCUMBHOCTH
3y/1a, @ TaKXKe NPOLLECCy 3aKUBEHWA paHbl [18, 19].

BonbHble BB YyBCTBMTENbHBI K arpeccMBHbIM areHTam aKocpe-
[bl MPOXMBAHWMA, TaK KaK UMEIOT reHeTUYeckunin gedekT gepmManbHbIX
6€en1KOB, KOTOPbIN HapyLUAeT BHYTPUKOXKHOE CLEMN/IEHNE KNETOK MeX-
Zly coboVi M MaKCMManbHO BblpakeH npu peueccusHom 63 [20]. Mpu
3TOM noAaTune 3y 6ecnoKouT, Kak B 061aCTW paHbl, TaK U Ha BUAUMO
3/10POBbIX YYacTKax KOXHbIX NokposoB [21]. C3P, ycyrybnss 3abone-
BaHMA OPraHoB ¥ CUCTEM (METFEMOINIOBUHEMMIO, KeNE3 BHYTPEHHeNW
CEKpeLym, MOYeK, LeHTPaNbHOM HEPBHOW CMCTEMbl) MPOBOLMPYOT
3yA, M MPOrPECCHPOBAHME KOXKHOTO npoliecca [22]. Kpome Toro, B He-
KOTOPbIX HabtOAEHWAX YCTAHOBEHO, YTO U3MEHEHME MUKPOK/IMMA-
Ta TaK:Ke BbI3bIBaET YyBCTBO 3yAa [23]. OCHOBHOM NOAXOZ, B SIeYEHUM
[1B3 ABnAeTcA CTUMYNMPOBaHKE 3NUTENN3ALMKN BTOPUYHBIX AedeKToB
KOXXM, yCTpaHeHue 60NeBOro CMMNTOMa M YyBCTBa 3yaa [24].

CpepficTBa 1€UEHMA 3y1a U3YYAKOTCA Ha MbILIMHBIX MOAENAX. 3Tn
KMBOTHbIE CYKAT IKCNePUMeHTaNbHOM 6330/ B UCCNef0BaHUM BAK-
AHUA 3KODAKTOPOB Ha MaKpoopraHuam [14, 25-27]. MeToLom reHHoMn
WH}KEHEepUM MoJyYeHbl MbIlUM, CTpaJatoLime peLeccuBHOM dopmoii
[B3, 4To NO3BONAET NPOAHANIM3NPOBATb Y HUX 3HAYEHUE IK30reHHbIX
TpaBMUpytoLMX GAKTOPOB Ha KU3HECNOCOOHOCTb IPbI3yHOB U BO3-
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INTRODUCTION

Long-term skin itching (lasting six weeks or more) is con-
sidered chronic and represents an interdisciplinary problem for
dermatologists, psychoneurologists, oncologists, and internists.
It manifests as a persistent need to rub the skin to relieve the
unpleasant sensation [1, 2]. Its widespread, treatment-resistant
form is particularly difficult to tolerate; its etiopathogenesis has
not been sufficiently studied and may involve a variety of environ-
mental agents, as well as irritation of nerve endings in erosive-ul-
cerative skin lesions [3-5]. Therefore, in practice, an etiopathoge-
netic approach to treating generalized itching is problematic [2].

Chronic itching is particularly relevant in patients with
dystrophic epidermolysis bullosa (DEB), who tolerate it poorly,
experience a substantial reduction in quality of life, and do not
achieve symptom regression despite antipruritic medications. In
patients in this category, skin metabolism is impaired; extensive
erosive-ulcerative surfaces often cause dysbiosis and inflamma-
tion, which irritate dermal nerve endings and disrupt their func-
tion [6-8].

Pesticides and agrochemicals enter the human body through
food and water (the gastrointestinal tract, lungs, and skin). They
are highly dangerous [9-13], causing dysbiosis, skin itching, en-
vironmentally dependent diseases (toxicoderma, eczema), and
the manifestation and exacerbation of genetically determined
dermatoses (atopic dermatitis, psoriasis, lichen planus) [14-16].
Against the background of plant protection products (PPPs), dis-
eases of internal organs and systems (neoplasms, liver, kidney,
and blood diseases) are exacerbated and manifest as chronic skin
itching [17]. At the same time, the macroorganism's response to
pesticide intake is the urge to scratch [16].

Itching interferes with wound healing, and children in par-
ticular tend to scratch erosive-ulcerative lesions, leading to their
progression. The cause of itching in DEB is not always clear, and
it is not possible to identify the full range of factors that impede
wound regeneration. ltching in some forms of DEB resists thera-
py. One of the few physiotherapeutic methods used to treat DEB
is climatotherapy, which reduces itching intensity and supports
wound healing [18, 19].

Patients with DEB are sensitive to aggressive agents in their
living environment because a genetic defect in dermal proteins
disrupts cell adhesion within the skin, most pronounced in reces-
sive DEB [20]. In this subtype, itching occurs both in the wound
area and on apparently healthy skin [21]. PPPs, aggravating dis-
eases of organs and systems (methemoglobinemia, disorders of
the endocrine glands, kidneys, and central nervous system), pro-
voke itching and progression of the skin process [22]. In addition,
some observations suggest that changes in the microclimate can
also cause itching [23]. The main approach to treating DEB is to
stimulate epithelialization of secondary skin defects and elimi-
nate pain and itching [24].

Researchers investigate treatments for itching using mouse
models. These animals serve as an experimental basis for study-
ing the effects of environmental factors on the macroorganism
[14, 25-27]. Through genetic engineering, researchers have ob-
tained mice with the recessive form of DEB, making it possible
to analyze the significance of exogenous traumatic factors for ro-
dent viability and the potential for rehabilitation medicine [28].
Experiments with this category of mice showed that herbicides
carry a high oncogenic risk, being officially classified in the United
States as hazardous to humans. In a similar cohort of genetically
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MOMKHOCTM peabunutaumoHHoM meauumnHbl [28]. MimeHHO akcnepw-
MEHT C JaHHOM KaTeropuei mblllei YCTaHOBUA, YTO repbuLmabl HecyT
BbICOKMI1 OHKOTEHHBIW PUCK, KOTopble, Hanpumep, B CLUA oduumans-
HO OTHeCeHbl K KaTeropum onacHbIX 410 toaei. Y nofobHoM KoropTbl
reHHO-MOANOULMPOBAHHbBIX MbIlEN (HecyT myTaumm Taxénoro [63)
3KCNEPUMEHTA/IbHBIM METOAOM YA3N0Ch M3MEHUTb MATONOTUYECKUIA
annenb (0TceYb YacTb reHOMa) M NONYYUTb MONYAALMIO C IETKUM de-
Hotunom B3 [29].

C3P nmocTynatoT B OPraHW3M MbIlLel TEMM Ke NyTAMM, YTO U
UE/IOBEKY: XKeYA0YHO-KULWEYHDBIN TPAKT (MPOAYKTbI NUTaHWUSA, BOAA),
NETKMe, Yepes KOXKHble MOKPOBbI, YTO UCMO/b3YETCA U B SKCNEPUMEH-
Tax ¢ N1abopaTopHbIMM MbILaMK, U pa3paboTke NpenapaTos 60/1bHbIM
reHogepmatosamu [30, 31].

LLENb NCCNEQOBAHUA

OUeHWTb BO3LENCTBME aHTPOMOrEHHbIX XMMUYECKUX (AKTOPOB
Ha KOy 1ab0opaTOPHBbIX KMBOTHbIX M KIMHUYECKMe npossaeHns [62.

MATEPUAN U METOAbI

MccnenosaHune nabopaTopHbIX OblbIX MblLEel Obls10 NPOLOIKM-
TENbHOCTbBIO LECTb MECALLEB, YTO COOTBETCTBYET NPOAO/IKUTENBHOCTM
XPOHMYECKOrO aKCnepuMeHTa [32], a 3a naymeHTamMu, CTpasatowymm
B3, HabntoaeHMe cOCTaBMO TP roAa. IKCNEPUMEHTA/IbHbIE KUBOT-
Hble NoZBepraavcb BO3AENCTBUIO arpoxmmukaTos u C3P, a coctoaHme
KOMHbIX MOKPOBOB 60/1bHbIX B 0OLEHMBANOCL C YYETOM IKONOTUM
cpeapl NOCTOAHHOTO, BPEMEHHOIO M KPAaTKOCPOYHOIO NpebbiBaHmA.

Kputeprem otbopa mbliLLei B SKCNEPUMEHTANbHYHO YacTb UCCAe-
[0BaHMA ABNANACH NPUHALNEKHOCTb K OLHOM AMHWUM — NAeMeHHble
MBOTHble cToka SNK (6enibie ayTbpeaHble) co cepTudUKaTom 340p0-
BbA, B Bo3pacTe 9-11 Heaenb, 6e3 KoxKHoM natonoruu. B kaxayto vs 4
rpynn nccnefosanua sowwn 14 rpbidyHos: 10 camok v 4 camua.

lpynna 6oabHbIX B3 cocToAna U3 TPMALATU NATU YENOBEK, Cpe-
[ KoTopbix 85,7% (n=30) cTpasanu TAKENON peLeccuBHOM Gopmoi,
11,4% (n=4) — cpeHeTAXENON AOMUHAHTHOM 1 2,9% (n=1) — cpeaHe-
TAKENOW peLeccMBHOW. HeHcKuit non 6bin npescTasneH 65,7% (n=23)
MHAMBUAYYMaMU, @ MyKcKkol — 34,3% (n=12). Uccnepyemas rpynna
coctosna u3 22,9% (n=8) petelt [oOLWKOAbHOrO Bo3pacTta (o 7 neT),
48,6% (n=17) B Bo3pacte ot 7 Ao 18 nert, a 28,6% (n=10) yenosek fo-
CTWUINIV COBEPLLUEHHONETUA U CTapLue.

HabnogeHve npoBoaMaoCh 3a Beel KoropToi nauueHTos 63,
MPOXKMBAIOLLMX M COCTOALLMX HA AMCNAHCEPHOM y4éTe B Pecnybnuke
[JarectaH. Kputepnem UCKAOYEHMA U3 UCCNEA0BAHUA ABWUCA OTKa3
naLyMeHTa oT y4acTua B HEM. U3 35 naLmeHToB 28 NPOKMBaNM Ha Tep-
PUTOPMAX BbICOKOrO aHTPOMOreHHOro 3arpasHeHus (ropoga Maxau-
Kana, Kacnuiick, Kusunniopt u ceno Xagrkan-Maxu XacaBlopTOBCKOrO
paiioHa), a 7 — B 9KONIOTMYECKM BNAronoayyYHbIX HaCeNEHHbIX MYHKTaX
(noc. XaHap, J/1eBalUMHCKMIM, XYH3axXCKMIM, AKYLUIMHCKMI palioHbl, céna
HoBonak 1 3apeyHoe, r. ByMHaKcK).

MaumneHTbl ¢ B3 BblAn YCNOBHO pasAeneHbl Ha NOATPynnbl,
M B HUX NPOBOAM/ICA CPABHUTE/IbHbLIN aHaNN3 BUPMUHTEMCKOTO WH-
[eKca TAXKECTH, NI0oLWAAMN NOPANKEHNUSA KOXKM, CPOKOB 3NUTENN3ALLMM
BTOPUYHBIX 3ddnopecueHumii, M3MEHEHNA UHTEHCUBHOCTU 3yaa U
pesy/IbTaToB CUMMTOMATUYECKOMN TePanum, UCXOAsA U3 SKONOTUK cpe-
[bl MPOXKUBAHMA, MO0 BpeMEHHOro npebbiBaHWA. BUPMUHTEMCKUIA
WHAEKC TAXKECTM cOCTOUT M3 11 napameTpoB: naowasb BOBAEYEHUA
KOXM, HOITEN, CIM3UCTOM NOSIOCTU PTa, TOPTaHW, NULLEBOAA, KOHD-
FOHKTMBbI 1133, CPaLLEeHMA NaNbLeB, MaJIMIHU3aLMK paH, KONNYECTBA
XPOHUYECKMX paH, 0BNbICEHNA U KaxeKcum. Kaxabli U3 HUX OLEeHU-
BaeTca B 1-5 6ann08, Koxa — 1-50. 3aTem pesynbTaTbl CyMMUPYIOTCS,

modified mice carrying mutations associated with severe DEB, an
experimental method allowed researchers to modify the patho-
logical allele (removing part of the genome) and obtain a popula-
tion with a mild DEB phenotype [29].

PPPs enter the bodies of mice through the same routes as
in humans: the gastrointestinal tract (food and water), the lungs,
and through the skin. These routes are used in both experiments
with laboratory mice and in developing treatments for patients
with genodermatoses [30, 31].

PURPOSE OF THE STUDY

To assess the effects of anthropogenic chemical factors on
the skin of laboratory animals and the clinical manifestations of
DEB.

METHODS

The laboratory study in white mice lasted six months, corre-
sponding to the duration of a chronic experiment [32], while pa-
tients with DEB were followed up for three years. The experimen-
tal animals were exposed to agrochemicals and plant protection
products (PPPs). At the same time, the skin condition of patients
with DEB was assessed considering environmental conditions of
permanent, temporary, and short-term residence.

The criterion for selecting animas for the experimental part
of the study its strain — breeding stock of SNK mice (white out-
bred mice) with a health certificate, aged 9-11 weeks, without
skin pathology. Each of the 4 study groups consisted of 14 ro-
dents: 10 females and 4 males.

The DEB group included 35 individuals: 85.7% (n=30) had
the severe recessive form, 11.4% (n=4) the moderate-to-severe
dominant form, and 2.9% (n=1) the moderate-to-severe reces-
sive form. Females accounted for 65.7% (n=23) of the individuals,
while males accounted for 34.3% (n=12). The study group consist-
ed of 22.9% (n=8) preschool-aged children (under 7 years), 48.6%
(n=17) aged 7 to 18 years, and 28.6% (n=10) adult patients.

We observed the entire cohort of DEB patients residing in
and registered for dispensary follow-up in the Republic of Dages-
tan. The exclusion criterion was a patient's refusal to participate
in the study. Of the 35 patients, 28 lived in areas with high an-
thropogenic pollution (the cities of Makhachkala, Kaspiysk, and
Kizilyurt and the village of Khadzhal-Makhi in Khasavyurt District),
while 7 lived in environmentally favorable settlements (Khanar
settlement; Levashinsky, Khunzakhsky, and Akushinsky districts;
the villages of Novolak and Zarechnoe; and the city of Buynaksk).

Patients with DEB were conditionally divided into sub-
groups, and a comparative analysis was performed of the Bir-
mingham Epidermolysis Bullosa Severity Score, the extent of
skin involvement, the time required for epithelialization of
secondary efflorescences, changes in itching intensity, and the
results of symptomatic therapy, based on the environmental
conditions of permanent residence or temporary stay. The Bir-
mingham severity index consists of 11 parameters: the area of
involvement of skin, nails, oral mucosa, larynx, esophagus, ocu-
lar conjunctiva, finger fusion, wound malignant transformation,
the number of chronic wounds, alopecia, and cachexia. Each pa-
rameter is scored from 1 to 5 points, while skin involvement is
scored from 1 to 50. The results are then summed to obtain the
overall severity index: the higher the index, the more severe the
DEB course.
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N BbIBOAMUTCA OOLMIA MHOEKC TAKECTU: YEM OH BbiLUE, TEM TAXKENee
npotekaet Ab3.

B 3aBMCMMOCTM OT HaMMEHOBAHWUA XMMMUYECKOTO COeAMHEHMA,
MCMO/Ib30BAHHOTO B 3KCMEPUMEHTE C rpbI3yHamMu, nocnesHue boiau
pasgeneHbl Ha COOTBETCTBYHOLLME rpynnbl «eMUTaH» (A40XMMUKAT
KuweyHoro aenctaus), «Tutyn» (C3P npoTMBOrpnbKoBOro AeicTaumA),
«AC» (arpoxMMMKaT aMMMayHas cenutpa), a Takke «Km3T» (Kom-
N/IEKCHOE BO3eCTBME BbllleyKa3aHHbIX BelecTs). CoeaMHeHWs pac-
TBOPAANCD, COTNACHO NATeHTY [32], B NUTbEBOM BOAE B CYTOYHOWM f03€
1/50 0T no10BMHbI 1eTanbHO A03bl (LD 50) Mblwweit. 3Ta 4033 paccyu-
TbiBaNacb Ha OAHY MblLb, UCXOAA U3 eé cpeaHero Beca (26,6 rpamm)
W Konmyectsa notpebnsemolt Boabl B cyTku (3,9 mn). Tak, bbina Bbl-
umncnenHa 1/50 ot LD 50 ans JemutaHa, uto coctasuio 0,064 r Ha ogHy
MbllWb, X 3Ta Macca 406aBNANACL EKECYTOYHO B MUTLEBYIO BOAY U3
pacyéta 0,064 r Ha 3,9 mn Bogpl. [POAOIKUTENBHOCTD UCCNEA0BAHNA
coctaBuna Wwectb mecaues [32, 33].

TaxKecTb 3yAa y Mblwei nsmepanacs no wkane Visual Analogue
Scale (VAS), pa3paboTaHHOM 419 MBOTHbIX (COBaK, KOWEK), Npu 3TOM
BMUCbIBA/IMCb AaHHbIE B TPaflyMpOBaHHYI BEPTUKA/IbHYHO LWKany C
yKasaHuem cteneHu pacyécbiBaHua (0-10 6annos) [34]. Tak, 0-2 6an-
Na Mo BblLEeyKa3aHHOM LWKane NpucBanBasnCh Npu PeaKuX anmn3osax
noyécbiBaHus, 3-4 6anna — Korga Yecanocb MHTEHCMBHEE U Yalle, HO
NpeKpaLLanoch BO BPeMsA CHA UM eapl, 5-6 6an108 — 310 noyécbisa-
HMe BO BPeMS CHa, M NpM pacyécax NoBpexaanacb Koxa, 7-8 6annos
BbICTABNA/IUCD MPW MHTEHCMBHOM MOYECHIBAHWMM BO BPEMSA €4pl U CHA
C noBpexaeHem Koxu, 9-10 6annoB — 3T0 NOCTOAHHbIE HEMpeKpaLLa-
towmeca pacyécbl. CTPYKTYpbl KOXK U €€ NpUAaTKoOB MUCCNeA0BanCh
umdpoBsbIM NprMbopom — fepmaTockonom «Aramo Smart Lite ASL-100»
(Aram Huvis, South Korea), KoTopblii yBennumnBan nsobpakeHve no-
BEPXHOCTM, NO3BO/AN NPOBOAUTL € GOTOPMKCALMIO U COXPAHATD eé.

Y Bcei nonynaumm 6onbHbIX 463 Npyu BKAKOYEHUM B UCCNEA0Ba-
HUe GUKCMPOBANMUCh BUPMUHTEMCKMIM MHAEKC TaxKecTw (BEBS), Hanu-
Yyne 1 NPOAO/MKUTENbHOCTb 3yAa B COOTBETCTBUM CO LKaNoM Jlaiikep-
Ta, CPOKM 3ANUTENM3ALMM 3PO3UBHO-A3BEHHBIX 3/1EMEHTOB, SKOIOMMA
cpeapl NOCTOAHHOTO NPOXMBAHWSA W MJIAHUPYEMOrO B TEYEHUM rofa
KpaTKOCpOUYHOro npebbiBaHus (Bble3da). KnnHuueckoe obcnesosa-
HUe XuTenei ctonuubl Pecnybanku farectaH (Maxadkana) v roposa
cnyTHUKa (Kacnuitck) npoBoaunock B o4HOM dopmate ¢ poTodmKca-
LiMeM y4acTKOB NOPaXKeHMA, a NPOXKMBAOLLMX B OTAANEHHbIX HACENEH-
HbIX MYHULMMANbHbIX 06Pa30BaHMAX OCYLLECTBAANOCH B AUCTAHLMOH-
HOM popmaTe, B perknme «Bpay — Bpay NepBUYHOTO 3BeHa». ITUM Ke
METOZ0M NPOAOKANOCL HAbNOAEHME 1 32 MaLLMEeHTaMu NPy Bble3ae
B HaCe/NIEHHbIE MYHKTbl BOEMEHHOTO NPOXMBaHMA. Yepes rog cumnTo-
MATUYECKOTO JIeYeHMA NMPOBOAMNACL NOBTOPHAA OUKcaLma ulydae-
MbIX MOKa3aTe/Iei NaLMeHTOB U UX CPAaBHUTE/IbHAA XapaKTePUCTUKA.

3ya y 60nbHbIX ¢ 4B oueHMBaNCA B COOTBETCTBUM C X OLLyLLE-
HMem noTpebHoCTH B pacyécax no wkane «Five-Point Likert», cocton-
Ler 13 NaTv rpagaunii ot 1 (HeT 3yza) Ao 5 (noctoaHHbIN) [35].

JKonormyeckas 0OCTAaHOBKA B KaXKAOM HACENEHHOM MYHKTE,
palioHe ycTaHaBAMBafachb M3 OdULMANbHBIX UCTOYHMKOB — eXKerog-
HbIX OTYETOB MUHUCTEPCTB M BELOMCTB, KaK PEMMOHaNbHOIO, TaK U de-
[lepanbHOrO YPOBHEMN, @ TaKKe CaMOy4MTENIO A8 BPayel, B KOTOPOM
coaepKuTca MHGopmaLma 0b 3KONOrMYecKoM MacnopTe PaioHoB U
ropofoB pervoHa [36].

9Tnyeckana aKkcneptusa. Bce maumeHTbl 661U NOAPOBHO Npo-
MHPOPMMPOBaHbI O LeAn M 3aa4ax UCCAeA0BaHMA, NAaHe ero npo-
BeZeHWs, W noanucanu UHGOPMMPOBAHHOE COIMAcMe, a HaydHoe
nccnefoBaHne 0f06PEHO 3TUYECKMM KOMUTETOM [larecTaHCKoro ro-
CYZApCTBEHHOTO MeaMuUMHCKoro yHuBepcuTeTa (01.09.2022). Coaep-
YKaHMe KMBOTHbIX COOTBETCTBOBaNO TpebosaHuam MOCT 33216-2014
«PYKOBOZCTBO MO COAEPMKAHMIO U yxoady 3a 1abopaToOpPHbIMU KUBOT-
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Depending on the name of the chemical compound used
in the rodent experiment, the animals were divided into corre-
sponding groups: “Demitan” (an intestinal-action pesticide),
“Titul” (an antifungal PPP), “AS” (the agrochemical ammonium
nitrate), and “KmZt” (combined exposure to the above substanc-
es). According to the patent [32], the compounds were dissolved
in drinking water at a daily dose of 1/50 of half the lethal dose
(LD50) for mice. This dose was calculated per mouse based on its
average body weight (26.6 grams) and daily water consumption
(3.9 mL). Thus, 1/50 of the LD50 for Demitan was calculated to
be 0.064 g per mouse, and this amount was added daily to the
drinking water at a rate of 0.064 g per 3.9 mL of water. The study
lasted six months [32, 33].

The severity of itching in mice was measured using the Vi-
sual Analog Scale (VAS), developed for animals (dogs and cats),
with the data recorded on a graded vertical scale indicating
the degree of scratching (0-10 points) [34]. Thus, 0-2 points on
the above scale were assigned for rare episodes of scratching;
3-4 points when scratching was more intense and frequent but
stopped during sleep or eating; 5-6 points for scratching during
sleep, with the skin being damaged by scratching; 7-8 points for
intense scratching during eating and sleep accompanied by skin
damage; and 9-10 points for constant, uninterrupted scratching.
We examined the skin and its appendages using a digital device,
the “Aramo Smart Lite ASL-100” dermatoscope (Aram Huuvis,
South Korea), which magnified the surface image, enabled photo-
graphic documentation, and allowed image storage.

At the time of inclusion in the study, the entire population
of patients with DEB was assessed for the Birmingham Epider-
molysis Bullosa Severity Score (BEBS), the presence and duration
of itching according to the Likert scale, the time required for ep-
ithelialization of erosive-ulcerative lesions, the environmental
conditions of permanent residence, and planned short-term stays
(travel) during the year. We conducted in-person clinical exam-
inations of residents of the capital of the Republic of Dagestan
(Makhachkala) and its satellite city (Kaspiysk), with photographic
documentation of affected areas. At the same time, patients liv-
ing in remote municipal settlements were examined remotely in
a “physician — primary care physician” format. The same method
was used to continue observing patients when they traveled to
settlements where they temporarily resided. After one year of
symptomatic treatment, the studied patient parameters were re-
corded again and comparatively analyzed.

Itching in patients with DEB was assessed by their perceived
need to scratch using a five-point Likert scale ranging from 1 (no
itching) to 5 (constant itching) [35].

The environmental conditions in each settlement and district
were obtained from official sources — annual reports from minis-
tries and agencies at both regional and federal levels — as well as a
self-study manual for physicians containing information on the en-
vironmental profiles of the region's districts and cities [36].

Ethical review. All patients were fully informed about the
study's purpose, objectives, and procedures and signed informed
consent forms. The Ethics Committee of Dagestan State Medical
University approved the study (September 1, 2022). The housing
and care of the animals complied with the requirements of GOST
33216-2014, “Guidelines for the Housing and Care of Laboratory
Animals. Rules for the Housing and Care of Laboratory Rodents
and Rabbits”, and the experimental part was conducted in accor-
dance with the Declaration of Helsinki of the World Medical As-
sociation.
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HbIMW. MpaBKUAa cofiepKaHUA 1 yxoaa 3a 1abopaTopHbIMM rpbi3yHaMu
1 KPONMKaMM», @ 3KCNepUMeHTaIbHas YacTb NPOBOAMACh B COOTBET-
CTBUM C Xe/IbCUHKCKOW Aeknapaupmelt BcemmpHOM MeaMLMHCKON ac-
coumaumu.

Cratuctnueckuit aHanus. Cratuctuyeckas obpaboTka marte-
pvana ocyLliecTsieHa C NoMoLbto nporpammbl «BIOSTAT 4.03» ¢
onpefenexvem foneii (%). CpaBHEHME KauecTBEHHbIX MOKa3aTenen
NPOBEZEHO C MOMOLLbIO TOYHOTO KpuTtepusa duwepa. Pasnmuums boiam
CTAaTUCTMYECKM 3HaUMMbIMu npu p<0,05.

PE3Y/NbTATDI

PasnnMyHble yyacTku Tena 340pOBbIX FPbI3YHOB MMEKT NpUCy-
LLYIO MM 1ePMATOCKOMMYECKYH KapTHHY, KOTOpas B3ATa 3a OCHOBY. Ha
XBOCTE BO/IOCAAHOW NOKPOB 6€/1eCOBaThIN, BCE BOOCHI PACMO/NOMKEHDI
B OZIHOM HanpaB/JeHNUM (K KOHLY XBOCTa), M CKBO3b HUX NPOCBEYMBA-
€T p030Bas Koa. YlHas PaKoBMHA PO30BOrO LIBETA C PEAKUM BOJIO-
CAHbIM MOKPOBOM W [PEBOBUAHBIMU MPOCBEYMUBAOLLMMMUCA CKBO3b
KOMHbI NMOKPOB cocysamu. Koxa CnuHKM po30BOro LiBETa C Bblpa-
YKEHHbIM KOXHbIM PUCYHKOM, @ Ha NoAoLWBe, pa3aenéHHoin 6oposa-
KaMu Ha pomboBMAHbIE YYaCTKM, HEOO/bLLOE CKOM/MEHWE POroBbiX
Macc, KOroTKu — Npo3payHo-benecoBatble. [Baxabl B MecAL, NpoBo-
JAnnacb NOBTOPHaA AePMaTOCKONMA BblleyKa3aHHbIX Y4aCTKOB, a TaK-
K€ OLeHMBaNaCb MHTEHCUMBHOCTb 3y/1a }KUBOTHBIX.

Kaxable 14-15 aHeil NpoBOAMAOCH KAMHWUKO-UHCTPYMEHTa lb-
Hoe 06cnea0BaHMe KUBOTHbIX, @ PE3y/bTaTbl BHOCU/IUCH B COOTBET-
CTBYHOLLMI KA AO0M rpynne }ypHas. Tak, B Tabn. 1 npeactasneHsl pe-
3yNbTaTbl IKCMEPUMEHTA, MPOBEAEHHOTO B rpynne «eMuTaH».

M3 Tabn. 1 cnesyert, YTO KAMHUYECKU BUAVMbIE CUMMTOMbI Ma-
HUGECTMPOBAIN Ha BTOPOM MecsiLe HabNoAeHNs B BUAE AepmaTuTa
B 0671aCTV MOPA0YKHM, @ NOTPEBHOCTb B pacyécax, oLeHNBaemas B 7-8
6377108 Ha TPETbEM MeCcALE, OTPA3UIACh Ha MOABAEHUM SKCKOPUALLUIA
B 06/1aCTV YLWHOW PakoBUHbI. [lepMaTocKonMyeckas KapTuHa bbina
npeacTaBneHa HapyLleHUeM YKNaZKu BOJIOC XBOCTOBOM 4acTu Tena
(puc. 1), rMNepKepaTo30M U LWEeNyLIEHWEM MOAOLBEHHOW obiacTu
(puc. 2).

TAXeCTb 3yAa COXPaHANACh Ha NMPOTAXKEHWUM BCETO LLECTUMECAY-
HOrO 3KCMEepPMMEHTA M COMPOBOXKAANACH TAXKENBIMU UHBANUAN3NPY-
IOLLMMMN  OCNIOXKHEHUAMM: MCEBAOCUHAAKTUAMEN, OMyXONeBUAHON
OTEYHOCTbIO CYCTAaBOB KOHEYHOCTEW M XBOCTOBOM YacTu (4eTBEPTHIN
MmecaL, puc. 3-5), paspyLueHrem BbICTYNatoLLEH YacTv yxa (NATbIN me-
CALL) M pacnpocTPaHEHHbLIM 06/1bICEHUEM HUKHEN YacTV Tena (LuecToi
MecAL, puc. 6).

KNMHUKO-UHCTPYMEHTanbHOE M3y4deHne rpynnbl «TUTyn» B Teye-
HUWe LLeCTU MEeCALLEB OTPaXKeHO B Tabn. 2.

KaKk BUZAHO 13 Tabn. 2, B 3TOM rpynne CPOKM NOABAEHUA AepMa-
TUTa MOPAOYKM, @ TaKXKEe MHTEHCUBHOrO 3yAa, rMNepKepaTosa nojo-
WwBbl M andPysHoro 0b6/1biceHna 0b6nacTn bptolwKa Oblan MAEHTUYHDI
rpynne «JemuTtan».

B rpynne «AC» natonormyeckas notpebHocTb B pacyécax nossu-
N1acb TaKKe Ha TpeTbeM MecaLe (Tabn. 3).

Kak BuaHo 13 Taba. 3, B Te e CPOKM, YTO 1 B rpynnax «Jemu-
TaH» U «TUTYN», OTMEYANNCh AePMATUT MOPAOYKM 1 NATONOrUYecKoe
oporoseHne MOAOLIBEHHON NMOBEPXHOCTH, KOTOPbIE COXPAHANMCH Ha
nepvoa, BCero aKcnepumeHTa. MX MOXHO MHTepnpeTMpoBaTb, Kak
PaHHIOIO M NOCTOAHHYIO PeaKLMI0 MaKpOOPraHW3Ma Ha BO3AeicTBUE
TOKCMYECKMX BELLECTB, BO3HMKAIOLWWMX MPU OTCYTCTBUM CMMMTOMOB
MaToNIOrMYEeCKoro 3yaa. B nepsbli e MecsL, IKCMePUMEHTa Ha Koxe
NafloHel NoABUACA TMMNepKepaTos U 06uIbHOE LWeyLeHe. ITO MOK-
HO ODOBACHWUTb, KaK OAHY M3 PaHHWX OTBETHbIX PeaKLMii opraHusma
MbIlEeN Ha TOKCUYECKOe BO3AEMCTBME 3aTPaBKU. BbllueyKasaHHbI

Statistical analysis. Statistical processing of the data was
performed using the “BIOSTAT 4.03” software, with proportions
(%) determined. Qualitative indicators were compared using Fish-
er’s exact test. We considered differences statistically significant
at p<0.05.

RESULTS

Different parts of healthy rodent bodies have characteristic
dermoscopic appearances, which we used as the baseline. On the
tail, the hair coat is whitish, with all hairs oriented in the same di-
rection (toward the tip of the tail), and pink skin is visible through
them. The auricle is pink, with sparse hair and branching vessels
visible through the skin. The skin of the back is pink with a pro-
nounced skin pattern, while on the sole, divided by grooves into
diamond-shaped areas, there is a small accumulation of horny
material; the claws are transparently whitish. We repeated der-
moscopy of the above-mentioned areas twice a month and also
assessed itching intensity in the animals.

Every 14-15 days, we performed clinical and instrumental
examinations and entered the results into the corresponding
journal for each group. Thus, Table 1 presents the results of the
experiment conducted in the “Demitan” group.

As shown in Table 1, clinically visible symptoms manifested
during the second month of observation in the form of dermati-
tis in the facial area, while the need to scratch, assessed at 7-8
points during the third month, was reflected in the appearance
of excoriations in the auricular area. Dermoscopy showed disrup-
tion of the normal hair orientation in the tail region (Fig. 1), hy-
perkeratosis, and scaling of the plantar area (Fig. 2).

The itching persisted throughout the six-month experiment.
It was accompanied by severe, disabling complications: pseudo-
syndactyly, tumor-like swelling of the limb joints and tail area
(fourth month, Figs. 3-5), destruction of the protruding part of
the ear (fifth month), and extensive alopecia of the lower part of
the body (sixth month, Fig. 6).

Table 2 presents the clinical and instrumental findings for
the “Titul” group over six months.

As shown in Table 2, in this group, the timing of the onset
of facial dermatitis, intense itching, plantar hyperkeratosis, and
diffuse alopecia of the abdominal area was identical to that in the
“Demitan” group.

In the “AS” group, the pathological urge to scratch also ap-
peared in the third month (Table 3).

As shown in Table 3, dermatitis of the facial area and patho-
logical keratinization of the plantar surface were observed at the
same time points as in the “Demitan” and “Titul” groups and per-
sisted throughout the entire experiment. These findings can be
interpreted as an early and persistent response of the macroor-
ganism to exposure to toxic substances, occurring in the absence
of symptoms of pathological itching. As early as the first month
of the experiment, hyperkeratosis and profuse scaling appeared
on the palmar skin. This may be explained as one of the early re-
sponse reactions of the mice to the toxic effects of the test sub-
stance. The above-mentioned finding may be considered a diag-
nostic sign of the dermotoxic effects of chemical compounds. The
plantar area is regularly traumatized, and under the influence of
plant protection products and chemical fertilizers, keratinization
processes are disrupted, leading to hyperkeratosis.
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Tabauya 1 BeipaxeHHOCMb 3y0a, KAUHUKA U 0epMamoCcKonuyecKas
KapmuHa e epynne «/lemumaH»

lNMokasartenb
Indicator

Table 1 Severity of itching, clinical manifestations, and
dermoscopic appearance in the “Demitan” group

Mecsuy, akcnepumeHTa
Month
| I n v \" Vi

Knuuuka/Clinical manifestations

MepropbuTanbHbIN AepMaTUT (3KCKopMaLmMK, BocnaneHue)
Periorbital dermatitis (excoriations, inflammation)
IKCKOPMALMM YLLUHOWN PAaKOBUHbI
Excoriations of the auricle
MepuoKynapHbIN AepmaTuT

Periocular dermatitis
MceBoOCUHAAKTUANA
Pseudosyndactyly

Ldedopmaumm, BbiNnageHUs Korren
Deformities and loss of claws

OTEK, MHOUNBbTPALMA CYCTaBOB
Swelling and infiltration of joints
DK3emaTm3aLmna Koxu

Eczematization of the skin
NHunbTpaLma nogoLwsbl

Infiltration of the sole

OnyxonesBnaHan MHOUABTPALLMA XBOCTA
Tumor-like infiltration of the tail
MyTUNALMA YLIHbBIX PAKOBUH
Mutilation of the auricles

OnddysHan anoneuma 6proLwka

Diffuse alopecia of the abdomen

MHTeHcMBHOCTL 3yaa B 6annax/Itching intensity, points

1-2 1-2 7-8 7-8 7-8 7-8
+ + + + +
+ + + +
+ + + + +
+ + +
+ +
+ + +
+ + +
+ +
+

[Jepmatockonuyeckas KaptuHa/Dermoscopic appearance

IKCKOPMALLMUN U HAarHOEHWeE YLUHOM PaKOBUHbI
Excoriations and suppuration of the auricle

YeLuyiku, runepKkepaTos NogoLwBbI anokK

Scales and hyperkeratosis of the paw soles
PasHoHanpaBneHHOCTb BOJIOCKOB XBOCTa

Disordered orientation of tail hairs

OTcyTcTBME pesbeda KoXu B 061aCTU OnyxoneBuaHom
MHUNbTPaLUK (NogoLBsa)

Loss of the skin relief in the area of tumor-like infiltration (sole)
Kopoyku B obnactu xBocta

Crusts in the tail area
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+ + + +
+ + + + +
+ + + +

+ + +

+ + +

Puc. 1 [lepmamockonus obaacmu x8ocma: pa3HOHANPasneHHoe pac-
nosoxeHue 80710cKo8 0671acMu x8ocma («83bepoweHHocmb»). lep-
mamockon ASL-100, nuH3a x30 UV (ynempagpuonemossili 0uanasoH)
Fig. 1 Dermoscopy of the tail area: multidirectional arrangement of
hairs in the tail area (“ruffled” appearance). ASL-100 dermatoscope,
x30 UV lens (ultraviolet range)

The parameters studied in the “KmZt” group are presented
in Table 4.

Animals in this group did not develop severe complications
deforming the joints. However, edema of the plantar surface of
the paw and tumor-like swelling of areas of the tail with disap-
pearance of the skin pattern were observed (Fig. 7) in the fourth
and sixth months, respectively.



Hlepmamosa MM c coasm. 3ya KaK MIHAUKATOP aHTPOIIOTEHHOTO 3arps3HeHNs

BECTHMK ABMILIEHHEBI
Tom 28 * No 3 * 2026

Puc. 3 omousobpaeHue nepedHeli npasoli nanku meluiu: 0egop-
Mayus u nce800CUHOAKMUUA N1ANKU

Fig. 3 Photograph of the right forepaw of a mouse: deformity and
pseudosyndactyly of the paw

" A
o

Puc. 5 PomouzobpaeHue xeocma Mol 0nyxonesuoHsie 06pa3zo-

BaHUSA U 0eghopMayus xgocma

Fig. 5 Photograph of the tail of a mouse: tumor-like formations and
deformity of the tail

Puc. 2 [lepmamockonus nodowseHHol nogepxHocmu nepedHel
npasoli 1anKu: Koxa N0OoW8bI Cyxas, CKAAaOKU 2pybbie, pe3Ko 8bipa-
eHHbIl eunepkepamos, MHoxecmeeHHsle Yewylku. lepmamockon
ASL-100, nuH3a x30 NL (8udumsili duanasoH)

Fig. 2 Dermoscopy of the plantar surface of the right forepaw:

the plantar skin is dry; the skin folds are coarse, with pronounced
hyperkeratosis and multiple scales. ASL-100 dermatoscope, x30 NL
lens (visible-light range).

Puc. 4 PomousobpaxeHue 3a0HUX 1ANOK MbIWU: OMEK U UHGU b~
mpayus 8 obacmu cycmagos u 0beux cmon

Fig. 4 Photograph of the hind paws of a mouse: edema and infiltration
in the area of the joints and both feet

Puc. 6 PomousobpaxeHue 0baacmu 6POWKa Mblwu: Ougdy3Has
annoneyus

Fig. 6 Photograph of the abdominal area of a mouse: diffuse alopecia

611



Shermatova MM et al Itching as an indicator of anthropogenic pollution

AVICENNA BULLETIN
Vol 28 * No 3 * 2026

Tabnuya 2 BuipaxeHHOCMb 3y0a, KAUHUKA U OepMamocKonu4yecKas
KapmuHa 8 2pynne «Tumyn»

Table 2 Severity of itching, clinical manifestations, and
dermoscopic findings in the “Titul” group

Mecsuy, akcnepumeHTa
Month

| Il n v Vv Vi

Knunuka/Clinical manifestations

MepropbuTanbHbI AepMaTHT (3KCKOpMaLMKM, BOCNanaeHue)
Periorbital dermatitis (excoriations, inflammation)
JKCKOpMALLMM YLLIHOW PaKOBUHbI
Excoriations of the auricle
MepuoKyNapHbIA AepmaTuT

Periocular dermatitis
MceBAOCUHAAKTUANA
Pseudosyndactyly

[Oedopmaumnm, BbinafeHnsa Korren
Deformities and loss of claws

OTEK, MHOUABTPALLMA CYCTaBOB
Swelling and infiltration of joints
JK3emaTm3auna KoXM

Eczematization of the skin
NHUAbTpaLma nogoLwesl

Infiltration of the sole

OnyxonesnaHas MHOUALTPALMA XBOCTA
Tumor-like infiltration of the tail
MyTUAALMA YLLHBIX PAKOBUH
Mutilation of the auricles

OunddysHan anoneymns 6prollKa

Diffuse alopecia of the abdomen

MHTeHcMBHOCTL 3yaa B 6annax/Intensity of itching, points

1-2 1-2 7-8 7-8 7-8 7-8
+ + + + +
+ + + + +
+
+

[epmatockonuueckaa KaptuHa/Dermoscopic findings

JKCKOpMALMU U HAaTHOEHME YLLUHOWN PaKOBUHbI
Excoriations and suppuration of the auricle

YeLuyinKK, runepkepaTos NoAoLLBbI 1aNoK

Scales and hyperkeratosis of the paw soles
PasHoHanpaBneHHOCTb BOJIOCKOB XBOCTa

Disordered orientation of tail hairs

OTcyTcTBME penbeda KoXKM B 06/1aCTU ONyxXoneBUAHOM
UHGUAbTPaAL MK (NOAOLIBA)

Loss of the skin relief in the area of tumor-like infiltration (sole)
Kopouku B 06nactu xBocTa

Crusts in the tail area

NPU3HAK MOMHO CYMTaTb AMArHOCTUYECKMM CUMMTOMOM [epmaTo-
TOKCMYHOTO BO3AEWCTBMA XMMMUYECKUX coeauHeHnit. Obnactb nogo-
LB perynapHo TPaBMMPYETCA, @ NOA, BO3AEWCTBUEM CPEACTB 3aLUUTbI
pacTeHUI U XUMUYECKMX YA0BPEHMIA NPOLLECCH KEPATUHM3ALIMM Hapy-
LLAOTCA, YTO BEAET K TMNEepKepaTosy.

M3yueHHble nokasatenu B rpynne «Km3T» npeacTaBneHbl B
Tabn. 4.

Y }KMBOTHbIX 3TOV rPynMbl He b0 TAMKENbIX OCIOKHEHWN, fe-
dopmupytowmx cyctasbl. OfHaKO, HabAOAAAUCH OTEK MOAOLIBEHHOM
NOBEPXHOCTM NanKK 1 ONYXO/b Y4aCTKOB XBOCTOBOW YacTu TeNa C Uc-
Ye3HOBEHUEM PUCYHKA KOXKM (puC. 7), Ha YETBEPTOM U LIECTOM Mecs-
L1aX COOTBETCTBEHHO.

Y ofHoI 0cobu 13 rpynnbl «KM3T» ¢ TpeTbero mecaua Habnto-
ZeHus cGopMMPOBAICA 0Yar Cyxoi IK3eMbl, KOTOPbIN COXPaHACA 40
3aBepLUIeHMA IKcnepuMeHTa (puc. 8).

AHTpoOMoreHHble (aKTopbl, MPOTECTUPOBAHHbIE HA 3KCMepu-
MEHTa/IbHbIX MOAENAX, NPOLEMOHCTPUPOBAN TOKCUKO-annepruye-
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In one animal in the “KmZt” group, a focus of dry eczema
developed from the third month of observation and persisted
through the end of the experiment (Fig. 8).

The anthropogenic factors tested in experimental models
demonstrated a toxic-allergic effect, which manifested as symp-
toms of perioral (periocular) dermatitis and itching. The latter, as
observed in the experiment, decreased as the mice adapted to
the chemical irritants. In view of the above, it was of interest to
study the condition of the skin and the intensity of itching in pa-
tients with DEB (Table 5).

As shown in Table 5, when skin defects regenerated early
(within 1 month), only 10% (n=1) of cases had permanent intense
itching. Among the 25 patients with prolonged healing of second-
ary efflorescences, constant severe itching was observed more
frequently — in 64% (n=16) of cases; the difference was statisti-
cally significant by two-sided Fisher’s exact test (p=0.007). There-
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Tabauya 3 BoipaxceHHoCMb 3y0a, KAUHUKA U 0epMamocKonu4ecKas
KapmuHa 8 2pynne «AC»

Table 3.......

MecsAu, 3KcnepumeHTa
Month

| Il ] v \ \

Knunuka/Clinical manifestations

MepuopbuTanbHbI 4EPMATUT (IKCKOpUaL MK, BOCNaneHue)
Periorbital dermatitis (excoriations, inflammation)
IKCKOPUALMM YLUHOW PaKOBUHbI
Excoriations of the auricle
MepuoKyNApHbIM AepMaTUT

Periocular dermatitis
MceBpocMHpakTUANA
Pseudosyndactyly

JOedopmaumu, BbinafeHUs Korten
Deformities and loss of claws

OTEK, MHOUNLTPALMA CYCTaBOB
Swelling and infiltration of joints
JK3emaTm3aLma KOXKK

Eczematization of the skin
NHPunbTpauma nogoLwsbl

Infiltration of the sole

OnyxonesugHasa UHGUNLTPALMA XBOCTA
Tumor-like infiltration of the tail
MyTUNALMA YLIHbBIX PAKOBUH
Mutilation of the auricles

OnoddysHana anoneums bprowwKa

Diffuse alopecia of the abdomen

MHTeHcuBHOCTb 3yaa B 6annax/Intensity of itching, points

1-2 1-2 5-6 7-8 7-8 5-6
+ + + +
+ + + + +
+ + +
+ + +

[epmatockonuueckaa KaptuHa/Dermoscopic findings

IKCKOPMALLMM M HarHOEHWeE YLLIHON PaKoBUHbI
Excoriations and suppuration of the auricle

YeLluyiKku, rMnepKkepaTos nogoLBsbl Aanok

Scales and hyperkeratosis of the paw soles
Pa3sHOHaNpaBNeHHOCTb BOJIOCKOB XBOCTA

Disordered orientation of tail hairs

OtcyTcTBUE penibeda KoXu B 061acTU onyxonesuaHon
UHOUABTPaLMM (NOAOLLBA)

Loss of the skin relief in the area of tumor-like infiltration (sole)
Kopouku B obnactv xsocta

Crusts in the tail area

CKU 3hdEKT, KOTopbIM NPOABAAACA CUMNTOMaMWU MEPUOPASbHOIO
(nepvokynapHoro) aepmatuTa u 3yaa. MocaeaHui, Kak Habaaanoch
B 3KCMEPUMEHTE, CHUMNKANCA MPY afanTaLumM MbIEN K XMMUYECKUM
pasapaxutensm. B cBA3u ¢ BbILEU3NOKEHHBIM, UHTEPECHBIM Npes-
CTaBNANOCHb M3y4YeHME COCTOAHMA HaPYXKHbIX NOKPOBOB M UHTEHCUB-
HOCTM 3yaa y 6onbHbix B3 (Tabn. 5).

M3 1abn. 5 BUAHO, YTO MPU PaHHWX CPOKax pereHepauuu ae-
dekToB Koxkm (20 1 mecaua), amwb B 10% (n=1) cnyyaeB umen mecto
NepMaHeHTHbI MHTEHCMBHBIN 3ya. Cpean 25 6onbHbIX C AAWUTENb-
HbIM MEPUOLOM 3aXKMBNEHNA BTOPUUHBIX 3GdAopecLeHLMI NOCTOAH-
HO CM/IbHbIN 3ya, OTMEYanca Yaule — 64% (n=16) ciyyaes, Npu 3Tom
pasnnyme No ABYCTOPOHHEMY BapMaHTy TOUHOTO Kputepua Puwepa
6bIN0 CTaTUCTMUECKM 3HauMMO (p=0,007). Mo3ToMmy MOXKHO caenaTb
BbIBOZ, O TOM, YTO NMOCTOAHHbIN 3y/, KOKM CONPOBOMKAAET A/UTENbHDIN
3PO3MBHO-A3BEHHbIN AedEKT KOXKM Y 60/bHbIX [B3. B To e Bpems,
obpalLaeT BHUMAHME TO, YTO MPY PAHHUX CPOKAX PEreHepaLm KoXKu
(8o 1 mecaua) B 80% cnyyaes 3y4 BoOOLLE OTCYTCTBOBAA, TOrAa Kak

+ + + + + +
+ + +
+ + +

fore, persistent skin itching accompanies prolonged erosive-ul-
cerative skin defects in patients with DEB. At the same time, it is
noteworthy that when skin regeneration occurred early (within 1
month), itching was completely absent in 80% of cases, whereas
in the group of patients with a prolonged healing period, itching
was absent in only 20% of cases; this difference was also statisti-
cally significant (p=0.002).

We found that the clinical picture of DEB and the symptom
of itching changed dramatically in patients from the environmen-
tal-stress zone after a short-term trip to a region with favorable
environmental conditions (Table 6).

As shown in Table 6, two patients traveled to settlements
with unfavorable environmental conditions (agro-industrial ar-
eas), and no positive change in the epithelialization time of the
morphological lesions was recorded. The remaining patients
showed a different picture, as they periodically stayed (14 to 90
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Tabauya 4 BeipaxeHHOCMb 3y0a, KAUHUKA U 0epMamoCcKonuYecKas Table 4 Severity of itching, clinical manifestations, and

KapmuHa 8 epynne «Km3m» dermoscopic findings in the “KmZzt” group
| 1} 1 v \' \'/|

Knunuka/Clinical manifestations
MHTeHcMBHOCTL 3yaa B 6annax / Intensity of itching, points

1-2 1-2 5-6 7-8 7-8 7-8
MepropbuTanbHbIN AepmMaTHT (3KCKOpUaLMKM, BOCNaneHue) . . . . .
Periorbital dermatitis (excoriations, inflammation)
IKCKOPMALLMU YLLIHOW PAKOBUHbI
. R + + + +
Excoriations of the auricle
ﬂepwo«ynﬂprm ggpmaTwT . . . . .
Periocular dermatitis
MceBAOCUHAAKTUANA
Pseudosyndactyly
[Oedopmaumm, BbinafeHUA Korren
L + + +
Deformities and loss of claws
OTéK, MHOUABTPALLMA CYCTaBOB
Swelling and infiltration of joints
DK3emaTm3auma KoXun
o . + + + +
Eczematization of the skin
NHdUAbTpauma nogoLwssl
. . + + +
Infiltration of the sole
OnyxonesnaHas MHOUALTPALMA XBOCTA +

Tumor-like infiltration of the tail
MyTUAALMSA YLWHbIX PaKOBUH
Mutilation of the auricles
OndodysHas anoneuns bptolka
Diffuse alopecia of the abdomen

[epmaTtockonuyeckasa KaptuHa/Dermoscopic findings
IKCKOPMALLMM U HAarHOEHWE YLIHOMN PaKoBWHbI
Excoriations and suppuration of the auricle
YewwyiikK, runepkepaTos NoLOLWBbI 1aNoK
Scales and hyperkeratosis of the paw soles
PasHoHanpaBneHHOCTb BOOCKOB XBOCTa
Disordered orientation of tail hairs
OtcyTcTBME penbeda Koxu B 061acTi onyxonesuaHoOM
MHOUABTPaLMK (NogoLwBa) +
Loss of the skin relief in the area of tumor-like infiltration (sole)
Kopouku B 06nactu xsocta
Crusts in the tail area

+ + + +

Puc. 7 lepmamockonus onyxoneguoHo2o 0bpazosaHus 8 obnacmu Puc. 8 ®omouszobpaxeHue obaacmu negoli nonamoyHol obnacmu:
X80CMA: KOX(A HAO 0nyxXosesuoHbIM 06pa308aHUEM AMPOpUYHT, CyXaA 3K3emMa 8 ybmpaguonemosom Ouana3oHe 0c8euweHUs
KoxiHbIl pucyHok omcymemeyem. Zlepmamockon ASL-100, Fig. 8 Photograph of the left scapular region: dry eczema under
nuH3a x30 NL (sudumelli duanasoH) ultraviolet illumination

Fig. 7 Dermoscopy of a tumor-like formation in the tail area: the skin
overlying the tumor-like formation is atrophic, and the skin pattern is
absent. ASL-100 dermatoscope, x30 NL lens (visible-light range)
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Tabauya 5 BoeipaxeHHocmb 3y0a U CPOKU anumenusayuu
9P0O3UBHO-A38EHHbIX 3ghhropecyeHyull y 6osbHbIx 1163, % (n)

MocroaHHO
CUNbHDIN
Constantly severe

He pereHepupyeT 2-3 mecaua

Does not regenerate for 2-3 months 2]
He pereHepupyeT 3-6 mecAues 20 (5)
Does not regenerate for 3-6 months

He pereHepupyeT cBbiwe 6 mecAues 32(8)
Does not regenerate for more than 6 months

NToro

Total 64 (16)
PereHepupyer .B T.equwe 1 mecaua, n=10 10 (1)
Regenerates within 1 month, n=10

p =0.007

Table 5 Severity of itching and time to epithelialization of erosive-ulcerative

efflorescences in patients with DEB, % (n)

XapaKkTepucTtuka 3yaa/Characteristic of itching

Mocrosnuo dnusoauueckunii  OTcytcTBYeT Beero
cnabeoii E ?sodic A‘{)sen}cl Total
Constantly mild P
- - 4(1) 16 (4)
4(1) - - 24 (6)
- 12 (3) 16 (4) 60 (15)
4(1) 12 (3) 20 (5) 100 (25)
- 10 (1) 80 (8) 100 (10)
- >0.05 =0.002

I'Ing\eanme: P — CTaTUCTUYeCKana 3Ha4YUMOCTb paaanm‘/'l nokasaresnei MeXay 3Ha4yeHnAMU B rpynne ¢ paHHSFI pereHepau,Meﬁ n BCEMW BMeCTe B3ATbIMU HepereHepupy-

UMMM rpynnamu (no TouHomy Kputepuio Guwepa)

Note: p — statistical significance of differences between the values in the group with early regeneration and all groups with non-regenerating lesions taken together (Fisher’s

exact test)

B rpynne 60/bHbIX C A/IUTENbHLIM NEPUOLOM 3AXKMBIEHMA 3y, OTCYT-
CTBOBA/ /MLWb B 20% HabAOAEHMI, YTO TaKIKE MMENO CTAaTUCTUYECKYIO
3HaummocTb (p=0,002).

Hamu ycTaHOBAEHO, YTO KAMHMYECKas KapTMHA MaHMECTHbIX
npossneHunit 63 u cumnToMm 3yAa KapAyHaAbHO MEHAMCh Y 6onb-
HbIX 13 30HbI 3KOCTPECCa NPU KPaTKOBPEMEHHOM Bble3/e B PErmoH ¢
6n1aronosny4Hoit aKkonoruein (Tabn. 6).

Kak cnegyeT U3 1abn. 6, 4Ba NaupMeHTa Bble3Kaau B HaceNEHHble
MYHKTbI C HEGNAronoNy4HoW 3KoNornelt (arponpombILLIEeHHbIe paio-
Hbl), 1 MONOMUTENbHON AMHAMUKM B CPOKAX anuUTennsaumm mopdo-
NOTUYECKMX N1EMEHTOB He 3adUKCMPOBaHO. MHaA KapTMHa oTMeYeHa
Y OCTa/IbHbIX NALMEHTOB, KOTOPble Nepuoanyeckn npeboisanu (ot 14
[0 90 fHei) Ha TEPPUTOPMAX IKONOrMYECKoro KomdopTa. Tak, 9 ueso-
BEK YKa/I0Ba/IMCb Ha OTCYTCTBME pereHepauyu CBblle Noayroaa. v
BTOPMYHbIE BbICbINAHWA Y HUX INUTENN3MPOBANUCH B TedeHne 14-30
[AHeN. Y AByX NaUMEHTOB A3BeHHble AedeKTbl B 3TOT Nepuog He pe-
LUMAVBUPOBANM, U HEOBXOAMMOCTb B CUMMNTOMATUYECKOV Tepanuu oT-
nana. MoCTOAHHbIN 1 3NU30AMYECKIIA 3y4, 6ECNOKOUA CEMEPDIX, KOTO-
pbiil HA HOBOM MECTe Y HMX OTCYTCTBOBA/I. Y ABYX MaLMEHTOB MECTOM
BpemeHHoro nepeesaa 6bin ropog, CaHKT-MeTepbypr, U y HUX TaK*Ke
ncyesna noTpebHOCTb B pacyécax, a pereHepaLms BTOpuYHbIX adpdio-
pecueHLMii NPoncXoamna B KOPoTKME CPOKM (a0 1 mecaua).

Mo BO3BpaLLEHMM HA MOCTOAHHOE MECTO KUTENbCTBO KAUHMYe-
CKas KapTuHa peunanBmMpoBana B Te4eHNE OAHOM-NONYTOPA HeLeNb, a
BEBS, n3mepseMblit €XXerogHo, BbIpoC Y AeBATU 60/IbHbIX U3 KOTOPTbI
HabNtOAEHMS, Y YETBEPDIX HE U3MEHW/ICA U Y OAHOO C AOMUHAHTHOM
dopmoit cHusunca ¢ 10,75 o 10,45. JaHHblii NaupMeHT cTpagan NErkoi
dopmoit 163 1, cnesosatenbHo, MMen bonee HU3KYHD YyBCTBUTEb-
HOCTb K BHewWwHUM ¢dakTopam. CpeaHuit nokasatens BEBS nogHancs
B 3TOV rpynne HabatoaeHua 3a rog, Ha 2,0 6anna. UccneposaHue no-
3BO/IAET CAENaTb BbIBOA, O LieN1eco0bpa3HOCTU NPoXKMUBaHUA BOMbHbIX
B3 B 30He 3K0N0rMYeCcKoro KompopTa B TeYeHNE ANNTENBHOTO Nepu-
0[13, TaK KaK KPaTKOBPEMEHHOE BO3AEMCTBME CaHATOPHO-KYPOPTHbIX
baKkTopoB HEIPDEKTUBHO B AONTOCPOYHOW NEPCMEKTMBE.

B oTzenbHyto rpynny HabatogeHus bbiiv onpeaeneHsl 14 nauu-
eHToB ¢ [153, KoTopble He Bble3xaau 13 30HbI 3KocTpecca (Taba. 7).

Kak cneayet u3 1abn. 7, cHUKeHWe BUPMUHIEeMCKOro MHAeKca
TAXECTU U YMEHbLLEHME NAOLLAAM NOPAXKEHMA KOXKHbIX MOKPOBOB f0-
CTUTHYTbI JIMLWb Y ABYX NALMEHTOB B pesynbTaTe AMCNAHCEPHOrO Ha-

days) in areas of environmental comfort. Thus, 9 patients com-
plained that their lesions had not regenerated for more than six
months. In these patients, the secondary lesions became epithe-
lialized within 14-30 days. In two patients, the ulcerative defects
did not recur during this period, and the need for symptomatic
therapy disappeared. Constant and episodic itching bothered sev-
en patients but disappeared after they relocated to a new envi-
ronment. Two patients temporarily relocated to the city of Saint
Petersburg, and in these patients the urge to scratch also disap-
peared. At the same time, the secondary efflorescences regener-
ated within a short period (up to 1 month).

After returning to their permanent place of residence, the
clinical manifestations recurred within one to one and a half
weeks, and the BEBS, measured annually, increased in nine pa-
tients from the observed cohort, remained unchanged in four,
and decreased in one patient with the dominant form from 10.75
to 10.45. This patient had a mild form of DEB and therefore had
lower sensitivity to external factors. The mean BEBS in this ob-
servation group increased by 2.0 points over one year. The study
suggests that long-term residence in an environmentally favor-
able area is advisable for patients with DEB, since short-term ex-
posure to health-resort environmental factors is ineffective in the
long term.

A separate observation group consisted of 14 patients with
DEB who did not leave the environmental-stress zone (Table 7).

As shown in Table 7, only two patients achieved a reduc-
tion in the Birmingham severity index and a decrease in the
area of skin involvement as a result of dispensary follow-up and
treatment. Both patients had the mild dominant form of DEB,
in which the external integument of the macroorganism is sta-
ble and resistant to provoking toxic-mechanical agents. In three
patients, the condition stabilized, and disease progression was
prevented, which, under the pressure of an unfavorable living
environment, can be interpreted as a successful outcome. In
the remaining nine patients with DEB, the genodermatosis pro-
gressed by several BEBS units; the mean BEBS in this cohort in-
creased by 1.2 points, compared with 1.8 points in the previous
group. Thus, a short-term stay in a health-resort setting among
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6ntoaeHuna u nedenms. O6a cTpaganv NErkov JOMUHAHTHOM dopmoi
53, npu KOTOPOIt Hapy»KHbIE MOKPOBbI MaKPOOPraHW3Ma CTabubHbI
W YCTONYMBBI K NPOBOLMPYIOLLUM TOKCUKO-MEXaHUYECKMM areHTam.
Y Tpéx 60NbHbIX COCTOAHME CTabUAN3MPOBANOCH, U YAAN0Ch NPESOT-
BPATUTb NporpeccMpoBaHune 3ab01eBaHuA, YTO B YC/I0BUAX NPECCUHTA
Hebnaronony4How 3KONOrMK Cpeabl NMPOXKMBAHMA MOXKHO MHTeprnpe-
TMPOBATb, KaK yCMeLHbli1 pe3ynbTaT. Y OCTasbHbIX AeBATU 6ONbHbIX
[0B3 maHudecTHble NpoABAEHWA TeHoAepMaTo3a Nporpeccuposanv
Ha HecKonbKo eauHuL, BEBS, npuyém cpesHuii ero nokasaTesb B 3ToM
KoropTe Bbipoc Ha 1,2 6anna, a B npeaplayuiei rpynne —Ha 1,8. Takum
06pa3om, HenpozoNKUTeNbHOe npebbiBaHWe B CaHATOPHO-KYPOpPT-
HbIX YC10BUAX 60/1bHBIX [163, NPOKMBAIOLLMX HA MOCTOAHHOW OCHOBE
B YC/I0BMAX IKOCTPECCaA, HUKAK HE MOB/IUA/O Ha TAXKECTb TEUEHUA FeHO-
Jepmatosa B cpefiHem no rpynne. MauueHTsl UcnbiTbiBanu obnerye-
HUWe, 3HAUYUTE/bHbIV PErpecc CMMNTOMOB U NPOABAEHUI 3ab0n1eBaHUA
TONBKO HAa MOMEHT HENOCPeLCTBEHHOTO NPUCYTCTBMA B 30HE SKOKOM-
dopTa. M3 BblEN3NOKEHHOTO CAeNaH BbIBOA O HEOBXOAMMOCTU No
MEAMLMHCKUM MOKa3aHMAM 60/bHbIM, cTpagatowmm 63, noctosaH-
HOro NPOXXMBAHWA Ha SKONOTUYECKM 61aroNoNyYHbIX TEPPUTOPHUSX.

Hamu Takxe nsyyeHbl TedeHve b3 n pesynbtart Tepanum y yet-
BEPbIX NALMEHTOB, KOTOPbIE HE Bble3aau U3 IKON0rMyYeckn bnarono-
JIYYHOTO HACeNEHHOTO MNyHKTa (Taba. 8).

AHanu3 Tabn. 8 NO3BONAET KOHCTATUPOBATb, YTO Y BCceX 60Mb-
HbIX [163 13 30HbI 3KOKOMPOPTa 3PO3NBHO-A3BEHHDBIE AEPEKTbI KOXKM
pereHepupoBanu B TeYEHUE KOPOTKOro BpemeHu: 1 Hepens/mecsu,
Cnabbli 3ya, NPUCYTCTBOBAN Y OLHOFO M3 HUX, @ Y APYroro noayTopo-
rofoBasnoro pebéHka Nérkoe esnaHue NoYécbiBaHWA NPOBOLMPOBaA-
NOCb NOTOOTAENeHNeM. Pe3ynbTaThl ABEHAALATUMECAYHOW Tepanuu
[lann NONOXKMUTENbHYIO AUHAMMKY, 60 cTabunnsnposanm npoLecc.
Tak, nepBbIvi U BTOPOW B CMUCKE NaLMEHTbI NepeHecn onepauyumn no
noBOZY NCEBAOCUHAAKTUNINM U CYKEHUA NULLEBOZA, YTO OCTaBMAO He-
M3MeHHbIM 3HauyeHne BEBS yepes rog, xoTa npoAsneHna reHogepma-
TO3a Ha KOKE 3HaUUTE/IbHO perpeccupoBsanu. UTak, B LLe1om cpeaHuit
MHAEKC TAXKECTM 3aD0N1eBaHMA 3a rog, B 3TOM rpynne cHmsunca ¢ 45,25
00 44,13, a KomnaeKkc ne4ebHO-NPOPUNAKTUYECKUX MEPOTPUATUIA B
YCNIOBUAX 3KOMOTUYECKOTO KoMdopTa No3BOUA JOOUTLCA MONOXKM-
TeNbHbIX PE3Y/bTaTOB B KOPPEKLMM OCNOKHEHNN [BI.

MaupeHTbl ¢ 163 13 30HbI 3KOKOMOPTA, NEPUOANYECKM BblE3-
KaBLUMe U3 Heg, BblaeNeHbl ANA HabaaeHMA B rpynny U3 3 YenoBek
(tabn. 9).

M3 1abn. 9 BUAHO, YTO ANA BCeX TPomX 6onbHbIX B3 Obin Xa-
paKTepeH BbICTPbIN Perpecc BTOPUYHbIX BbICbINAHWIA U, KPOME TOrO,
UX He 6ecnoKoMio YyBCTBO NOTPEBGHOCTM B NoYécbiBaHMM. MauueHT
NepBbIVi B CMICKE BbIE3XKaN B APYryto CTPaHy ¢ 61aronoy4Hoi sKono-
rMei HacenéHHOro NyHKTa 1 4eMOHCTPUPOBaA CTabUAbHOE CHUMKEHUe
rokasatenei BEBS. MHTepecHbIMM HaM NPeACTaBAAIOTCA CheayroLime
60onbHble. BTopolt B criMcKe Bble3xan NepuoLnMIYecku B BbICOKOTOPHOE
poAoBOe ceno ¢ 61aronoy4How SKONOTUEN, HO C Pa3pPEKEHHBIM BO3-
Zyxom. Ero obliee cocTosiHUe YXYALWWAOCh, MOABUCA CUNbHbIN 3yA,
KOXM (paHee BeCroKoun AWLb NPU TPaBMMUPOBAHUM), 3 MOPAKEHUA
HapY*KHbIX MOKPOBOB Te/1a TaM HOCUAIM PACMPOCTPAHEHHBIN XapaKTep.
OpraHn3m [JaHHOTO MaLUMeHTa TAXEeNOo afanTUpoBaiCA K yCA0BUAM
BbICOKOTOpbA M pearnpoBan yxyaLleHnem OCHOBHOro npoliecca. Tpe-
TbA B CMUCKE NaUMeHTKa CTpagana NErkov AOMMHaAHTHOM dopmoit
[OB2. E€ cocTosHMe Ha GpoHe NeveHus yayylumnocs, 3ya He 6ecnoko-
un. Hapo oTMeTUTb, YTO CBOE AETCTBO OHA MpOBena B Cene, WCMbl-
TbIBAOLLMM BbICOKYHO arponpOMbILLIEHHY0 HarpysKy, ¥ NOCTOSHHO
CTpajAana oT cubHOro 3yAa. MocneaHwii ucyes npy nepeesse (Bbiwna
3aMy’K) Ha TeppPUTOpPUIO C 61aronony4YHo sKonoruen.

PesynbtaThl vMccnefoBaHWA, OTPaXKEHHblE B [ABYX MOCAEAHUX
TabnuLax, NO3BONAIOT CAENATH BbIBOZ, O TOM, YTO COBOKYMHOCTb Mep,

patients with DEB who permanently reside under environmen-
tal stress did not affect the severity of the genodermatosis on
average across the group. Patients experienced relief and signif-
icant regression of disease symptoms and manifestations only
while they were actually present in an environmentally comfort-
able area. Based on this, we concluded that, for medical rea-
sons, patients with DEB should permanently reside in environ-
mentally favorable areas.

We also studied the course of DEB and the treatment out-
comes in four patients who did not leave an environmentally fa-
vorable settlement (Table 8).

Analysis of Table 8 shows that in all patients with DEB from
the environmentally favorable area, erosive-ulcerative skin de-
fects regenerated within a short period: 1 week to 1 month. One
patient had mild itching, while another, a one-and-a-half-year-old
child, had a slight urge to scratch triggered by sweating. Twelve
months of therapy showed positive dynamics or stabilization of
the disease process. Thus, the first and second patients on the list
underwent surgery for pseudosyndactyly and esophageal stric-
ture, respectively, which left the BEBS value unchanged after one
year. However, skin manifestations of the genodermatosis had
significantly regressed. Overall, the mean disease severity index
in this group decreased from 45.25 to 44.13 over the year, and
the comprehensive therapeutic and preventive measures imple-
mented under environmentally favorable conditions achieved
positive results in correcting DEB complications.

We selected patients with DEB from the environmentally fa-
vorable area who periodically traveled outside it for observation
(n=3; Table 9).

Table 9 shows that all three patients with DEB had rapid re-
gression of secondary lesions and did not experience an urge to
scratch. The first patient traveled to another country with a favor-
able environment and showed a stable decrease in BEBS values.
The following patients are of particular interest. The second pa-
tient periodically traveled to his ancestral highland village, which
had a favorable environment but low air density. His general
condition deteriorated, severe skin itching appeared (previous-
ly occurring only following skin trauma), and the lesions of the
external integument were widespread. The patient's body adapt-
ed poorly to the high-altitude conditions and responded with a
worsening of the underlying disease process. The third patient
on the list had the mild dominant form of DEB. Her condition im-
proved during treatment, and she was not troubled by itching. It
should be noted that she spent her childhood in a village experi-
encing a high level of agro-industrial exposure and constantly suf-
fered from severe itching. The latter disappeared after she moved
(following marriage) to an area with a favorable environmental
setting.

The results of the study presented in the two most recent
tables allow us to conclude that a combination of measures, in-
cluding timely treatment and prevention of exacerbations, con-
tributes to a reduction in BEBS in patients with DEB only under
environmentally favorable living conditions.

DiSscusSION

The experimental part of the study suggests that the inten-
sity of itching in laboratory mice exposed to pesticides and agro-
chemicals reflects the severity of the skin process. We also found
a similar dependence of itching severity on environmental condi-
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Tabnuya 7 Taxcecme meyeHuUs U KAuHUYecKue npossneHus 63
npu 6e36b1e30HOM NPOHCUBAHUU 8 30HE IKOCMpecca

KOXM
Time to regeneration of skin erosions

He pereHepupytoT 3-6 mecaues
Do not regenerate for 3-6 months

He pereHepupytoT cBbllwe 6 mecAues

No. 2 Do not regenerate for more than 6 months
No. 3 He pereHepupytoT cBbile 6 mecALeB
Do not regenerate for more than 6 months
No. 4 He perenepupytot 3-6 mecaues
Do not regenerate for 3-6 months
No. 5 He pereHepupytoT 3-6 mecaues
Do not regenerate for 3-6 months
No. 6 He pereHepupytoT cBbiwe 6 mecaLes
Do not regenerate for more than 6 months
No. 7 PereHepupytoT B TeyeHune 1 mecaua
Regenerate within 1 month
No. 8 He pereHepupytoT 2-3 mecaua
Do not regenerate for 3-6 months
No. 9 He pereHepupytot 3-6 mecaues
Do not regenerate for 3-6 months
No. 10 He pereHepupytoT 2-3 mecaua
Do not regenerate for 3-6 months
No. 11 PereHepupytot B TeueHume 1 mecaua
Regenerate within 1 month
No. 12 PereHepupytoT B TeyeHume 1 mecaua
Regenerate within 1 month
No. 13 He pereHepupytoT cBbilwe 6 mecaLes
Do not regenerate for more than 6 months
No. 14 PereHepupytoT B TeyeHune 1 Hepenm

Regenerate within 1 week

BK/IIOYAIOLLMX CBOEBPEMEHHOE NleyeHne v npodunakTuky oboctpe-
HWI, ana 60nbHBIX B cnocobcTByeT cHukeHuto BEBS TonbKo B yco-
BMAX IKONOTMYECKM 61arononyyHom cpesbl MPOXKMBAHMA.

OBCYXAEHUE

MpoBeAEHHbIN aHaNM3 SKCNePUMEHTasIbHOM YacTu paboTbl No-
3BO/IAET YTBEPHKAATb, YTO MHTEHCMBHOCTb CUMNTOMA 3yaa y nabopa-
TOPHbIX Mbillelt Ha GoHe NoTpebneHus AL0- U arPOXMMUKATOB OTpa-
KaeT TAXKECTb KOXKHOMO npoliecca. MofobHas 3aBUCUMOCTb TAMKECTH
3y/1a OT 9KONIOTUM CPeLibl NPOXKMBAHUA U COCTOAHMA HAPYMKHbIX MOKPO-
BOB YCTaHOB/IEHA M B NONynALMmM 60abHbIX [63.

leHepanM30BaHHbIA XPOHUYECKMIA 3ya, TOKCMKoZepmus, 060-
CTPeHWe AepMaTo308B — Hanbonee YacTan peakLuyus MakpoopraH13ma
Ha MHOTOYMC/IEHHbIE 3KONOTMYecKue cTUMybI [3, 4], npu sTom aep-
Ma pearupyeT noaMmopdHbIMU 3ddaopecLeHLMAMM, @ CUMNTOM
3y[a PE3UCTEHTEH K CMMNTOMaTUYeCcKoW Tepanuu [5, 16]. loBonbHO
4acTo B MCCNEA0BAHMAX 3TOT CUMNTOM M3y4aeTCA Ha rpbI3yHax, B TOM
yncne ¢ MoaynnpoBaHHbIM 63: noaxoabl K ero ne4eHunto, NUTaHuIo
W peakuMio Ha 3K30TEHHbIE Pa3fpakUTENn, XKU3HeCToWMKoCTb [26,
28].
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Bpems pereHepauum A3BeHHbIX AedeKToB

Table 7 Severity and clinical manifestations of DEB in patients
continuously residing in an environmental-stress zone

KnuHuKa B HAacCeNEHHOM NYHKTE NOCTOAHHOrO MecTonpe6bbiBaHuA
Clinic at the place of permanent residence

OuwyuieHune CpeaHwii BEBS CpeaHuii BEBS

notpe6HOCTM B pacuécax -49.9 yepes rog —51.1
Sensation of an urge to Mean BEBS—  Mean BEBS after
scratch 49.9 1year —-51.1
Cunetioe 73.0 76.0
Strong
SnM30aM4YecKn
Episodic 38.0 44.0
Cunbroe 735 77.0
Strong
Cunbroe 38.0 40.0
Strong
Cunetioe 42.7 45.0
Strong
CunbHoe 43.7 45.0
Strong
Cunbroe 29.5 29.5
Strong
Cnnbroe 715 735
Strong
Cunbroe 29.2 27.2
Strong
Cunbroe 44.2 46.2
Strong
Her 68.0 68.0
None
Her 58.0 58.0
None
Cunetioe 76.0 77.0
Strong
Her 13.0 10.0
None

tions of residence and the condition of the external integument
in patients with DEB.

Generalized chronic itching, toxicoderma, and exacerbation
of dermatoses are the most common reactions of the macroor-
ganism to numerous environmental stimuli [3, 4]. At the same
time, the dermis responds with polymorphic efflorescences, and
itching is resistant to symptomatic therapy [5, 16]. This symptom
is often studied in experimental rodents, including those with
modulated DEB, with investigations addressing treatment ap-
proaches, nutrition, responses to exogenous irritants, and viabil-
ity [26, 28].

The study established that chemical compounds provoke
itching of varying intensity in healthy mouse models, as well as
disabling lesions in the form of pseudosyndactyly and mutilation
of the auricle. The latter occurred in the fourth month of expo-
sure against a background of itching rated at 7-8 points (on the
10-point VAScat scale). Dermoscopy as early as the first month
made it possible to identify pronounced hyperkeratosis and
dense scales on the plantar surfaces of the mice's paws. These
findings may represent early signs of the toxic effects of mine-
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Tabnuya 8 Taxecmb me4eHuUs U KAUuHUYecKue npossneHus 163 npu
6e38b1€30HOM NPOHUBAHUU 8 30HE IKOM02UYECKO20 KOMGpopma

Bpems pereHepauumn A3BeHHbIX

OuwyweHue NoTpebHOCTU B

Table 8 Severity and clinical manifestations of deb in patients
permanently residing in an environmentally favorable area

KnuHuKa B HacCeNEHHOM NYHKTE NOCTOAHHOrO MecTonpe6bbiBaHUA
Clinic at the place of permanent residence

CpeaHuii BEBS  CpeaHuii BEBS

edEeKTOB KOXHU acuécax —45.2 uepes roa - 44.1
Time to rep:eneration of skin erosions Sensation opf an urge to scratch Mean BEBS - Mean BEBS after
& € 45.2 1year —44.1
PereHepupytot B 'r'eq'eHMe 1 mecaua Het 65.5 65.5
Regenerate within 1 month None
PereHepupytoT B TeyeHune 1 mecaua Het
No.2 Regenerate within 1 month None 46.0 46.0
PereHepupytoT B TedeHne 1 mecaua Cnaboe
A Regenerate within 1 month Mild 38 EH
PereHepupytoT B TeueHure 1 Hepenun Her (noasnaerca npu
No. 4 PMPY A noTooTAENEHUN) 24.0 22.0

Regenerate within 1 week

Tabauya 9 Taxecme meyeHus U KAuHU4eckue nposeneHus 63
Y NAUUEHMO8, Bble3HArUUX U3 30HbI 3K002UYECKO20 KoMgpopma

KnuHuKa B HacenéHHOM NyHKTe
NOCTOAHHOTO NPOXXUBaHUA
Clinic at the place of permanent residence

Bpems
pereHepauum OuwyuieHune CpeaHuii
A3BEHHbIX notpe6bHoctm 8 BEBS — 39.7
BedeKTOB KOXKMU pacuécax Mean BEBS
Time to Sensation of an -39.7
regeneration of urge to scratch
skin erosions
PereHepupytoT B
TeYeHue H
No. 1 1 mecaua e 59.0
None
Regenerate
within 1 month
Het (moxeTt
PereHepupyloT BO3HWKHYTb Npu
B TeYeHue TPaBMMPOBaAHUM
No. 2 1 mecsua KOXM) 53.5
Regenerate  None (may occur
within 1 month when the skin is
traumatized)
Het
(paHee
npoxusana B
XacaBlOPTOBCKOM
PereHepupytoT B .
TeueHme palioHe, u 3ny,
No. 3 1 Hepenn 0l Cmnb't'bm) 6.7
None (previously
Regenerate . .
within 1 week DL
Khasavyurt
District, where
itching was
severe)

B vccnefoBaHUM YCTaHOBNEHO, YTO XMMUYECKUE COEAMHEHMA
NPOBOLMPYIOT Y 340POBbIX MbILUMHBIX MOAENEN 3y, PasIMYHOW WH-
TEHCWMBHOCTM, @ TaK}Ke UHBAZIMAM3ZVPYIOLLME NOPAXKEHUA B BUAE NCEB-
LOCUHAAKTUAMM U MYTUNALUM YLLHOW pakoBUHbI. [ocnesHue umenu
MECTO Ha 4-0M MecsLe BO34ENCTBMA 3aTPaBKoM Ha doHe 7-8 bannb-

None (occurs with sweating)

Table 9 Severity and clinical manifestations of DEB in patients
traveling outside the environmentally favorable area

KnuHuKa B HaceNnEHHOM NMyHKTe BpeMeHHOro npebbiBaHua
Clinic at the place of temporary stay

Bpems

ereHepauuu Outywenne
P pay notpe6Hoctn CpeaHuii BEBS
dKonorus A3BEHHbIX .
Ecolo ebEKTOB KOXKM B pacyécax uepesrop —38.4
8y A . Sensation of Mean BEBS after
Time to
. an urge to 1year-38.4
regeneration of
. . scratch
skin erosions
P
bnaronpuaTtHaa ereHepupylor 8
(Kupruswus) resenne Het
1 mecaua 56.0
Favorable None
Tarrsen Regenerate
within 1 month
Pe3koe
BnaronpuAtHas obocTpeHue,
(KyNMHCKMIA  M3bA3BIEHME KOXKM
pavioH) pacnpoctpaHéHHoe  CunbHoe
53.5
Favorable Severe Severe
(Kulinsky exacerbation,
District) widespread skin
ulceration
He
noasaATCA
3pP0O3UBHO-
BnaronpuatHas
(Mekka) A3BEHHblE Her
5.7
Favorable 3¢¢nopecu.,eHu,mw None
No erosive-
(Mecca) .
ulcerative
efflorescences
developed

ral fertilizer and plant-protection products on rodents, along with
perioral and periorbital dermatitis, which manifested in the se-
cond month of the experiment. This dermatitis represents a mild
involvement of the external integument in the pathological pro-
cess and is accompanied by mild itching (1-2 points). Thus, itching
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Horo 3yaa (no 10 6annbHoM wKane VAScat). [lepmaToCKOMNuMaA ye Ha
1-om mecsLe No3BONUMA YCTAaHOBUTL BbIPAXKEHHbIN rMNEpKepaTos u
MNOTHbIE YeLYK1 Ha NOAOLLBEHHOM NOBEPXHOCTM 1AaMNoK Mblwei. Mx
MOYKHO OTHECTM K PaHHWM MPU3HAKaM TOKCUYECKOTO BUAHWUSA MUHe-
panbHOro yaobpeHus u C3P Ha rpbI3yHOB, Hapaay C NepPUOpPasbHbIM
U nepuopbuTanbHbIM AepMaTUTaMK, KoTopble MaHUbecTMpoBanm
Ha 2-0M MecALEe SKCnepuMeHTa. BbilleyKkasaHHble AepMaTuTbl ABNA-
toTCA NErKOWM CTENeHbio BOB/IEYEHUA HAPYKHbIX MOKPOBOB Mblllel B
MaToONOTMYEeCKMin NpoLecc, KOTopble COMPOBOXAatoTCA cnabo Bbipa-
YKEHHbIM 3yz10M (1-2 6anna). Takum 06pa3om, BbIpaXKEHHOCTb 3yAa U
KOXKHOTO NpoLiecca ABAAIOTCA MHAMKATOPaMM TOKCUKO-aNiepryecko-
ro COCTOAHMA OpraHM3ma 6esbiX MblLe.

B Koxke maumeHTOB, cTpagatowmx [B3, HapyLweHbl MHTPasNu-
[lepmasibHble CBA3M, U MO3TOMY OHW BbICOKOYYBCTBUTE/IbHBI K arpec-
CMBHbIM areHTam OKpy»Katowen cpeabl [19], uto ycyrybnsertca npu
OB BPOXAEHHLIMM MOPOKAMKU Pa3BUTMA opraHoB U cuctem [20].
KoXKHble MOKPOBbI U CAU3UCTbIE MALMEHTOB, CTPAAAIOWMX 3TUM re-
HOA,EPMATO30M, [EeMOHCTPUPYIOT BbICOKYIO YyBCTBUTENBHOCTb K asi-
NlepreHam, TpaBMe W 3KONOMMYECKUM Pa3fpaKUTeNAM, @ MeXaHWU3M
3yfia Y HWUX OCTaéTca HeAcHbIM [6]. B TO ke Bpems, B UCCNe[0BaHUM
3aduKcMpoBaHo, YTo NoTpebHoCTb B pacuécax y 6onbHbix 463 pesko
yMeHbLUaeTcs, IMbo ncyesaeT Ha TePPUTOPUAX IKONOTUYECKOTO KOM-
dopTa. Mpu aToM pereHepaLma KOXKHbIX AedeKToB NpoTeKaeT B 3Ha-
unTenbHO 6onee KOPOTKME CPOKM, @ MOBTOPHOTO UX PELIUAMBA MOKET
He HabntoaaTbea, IM60 BHOBb BO3HMKLUME 3eMeHTbl Honee nosepx-
HOCTHbI. TaKke U BUPMUHIEMCKUI MHAEKC TAXKECTU CHUMKAETCA Ha
boHe Komniekca AMCMAHCEPHbBIX MEPOMPUATUI TONbKO Y NALMEHTOB,
MPOKMBAOLLMX HA NMOCTOAHHOM OCHOBE B 30HE 3KO/IOTUYECKOTO KOM-
¢dopTa. MPEeCcCHHT 3KONOTUYECKUX Pa3apaXKUTENEN Bbi3bIBAET €0 POCT,
nnbo, B NyyLIEM C/ly4ae, NOKa3aTe/lb COXPAHAETCA Ha TOM XKe YPOBHE,
HECMOTPA Ha NPOBOAVMYIO Tepanuto. Takum 06pa3om, SKoNOTusA cpe-
[bl NPOXMBAHMA OKa3blBAET CYLLECTBEHHOE BAUAHME Ha pe3ynbTaTbl
CMMNTOMATUYECKON Tepanum y 6onbHbIx [B63.

0606LLeHNe UTOrOB Hay4yHOW PaboTbl MO3BOAAET MPesnoso-
KUTb BEAYLLYIO POJIb 3KONOTMYECKMX NO//IOTAHTOB (arpo- 1 AA0XMMU-
KaTbl) B 3TMONATOreHe3e TAMKENbIX MHBAMANZMUPYIOLLUX OCNONKHEHUI
y 6onbHbIX [1B3. TaK, y 1abopaTopHbIX MOAENEN XMMUYECKME pa3apa-
KUTEIM CNOCOBCTBOBA/IN PA3BUTUIO NCEBAOCUHAAKTUAMM, Aedopma-
LMK CYyCTaBOB, Pa3pyLLEHUIO NaNbLEB U YLIHOW PaKOBUHbI Ha YETBEp-
TOM MecsLe 3KcnepumeHTa. Takum 0b6paszom, 6oabHbIM 163 KpaliHe
HEKeNaTe/IbHO NMPOKMBAHME Ha IKOJIOTMYECKM OMacHOW TEPPUTOPUM,
areHTbl KOTOPOM HMBEAMPYIOT 3bPEKT NedyebHo-NPodUNaKTUYECKMUX
MepOonpUATUIA U cNOCcO6CTBYHOT NPOrPECCUPOBaHMIO 3ab0N1eBaHMA.

3AKNIOYEHUE

B sKkcnepvmeHTe aHTPONOreHHble XMMUYECKMEe areHTbl Bbi3blBa-
t0T y 6e/bIX MbiLEel 3y, KOXKM, AePMATUTbI U TAXKENbIE OCNIONKHEHUSA.
Ha ¢oHe Bo3aeiCTBMA Ha OpraHn3m 60/bHbIX [163 aHTPONOreHHbIX
areHTOB OKpY»KatoLLei cpeabl 3adbuKcMpoBaHbl POCT BUpMUHremMcKo-
ro MHAEKCA TAXKECTW, NPONOHraLIMA pereHepaLymn BTOPUYHbIX 3pdo-
PECLEeHLMN, OLLYLLEHUA KOXKHOTO 3yAa, a CMMMNTOMATUYecKas Tepa-
nus addeKTMBHA B Caydae 6Naronony4yHon Kocpespl NPOXKMBAHUA.
Kaxzgomy v3 pervioHanbHol nonynsaummn 6onbHbix A6 (35 yenosek)
YCTaHOBNEH HACENEHHbIM MYHKT ¢ 61aronpuATHON ANA €ro Makpo-
opraHvsma skonoruei. MaupeHtam, 6e3Bble3gHO NPONKMBAIOLMM B
YCNIOBMAX IKONOTMYECKOro CTpecca, AaHbl PeKOMeHAALMM N0 MUHU-
MM3aLMM HeraTMBHOro 3ddeKTa OKpyKatoLLen cpesbl.

severity and the skin process indicate the toxic-allergic state in
white mice.

In the skin of patients with DEB, intraepidermal connections
are impaired, making them highly sensitive to aggressive environ-
mental agents [19], a condition further aggravated in DEB by con-
genital malformations of organs and systems [20]. The skin and
mucous membranes of patients with this genodermatosis show
high sensitivity to allergens, trauma, and environmental irritants,
while the mechanism of itching remains unclear [6]. At the same
time, the present study documented that the need to scratch in
patients with DEB markedly decreases or disappears in environ-
mentally comfortable areas. In addition, skin defects regenerate
in significantly shorter periods, and recurrence may not occur, or
newly arising lesions may be more superficial. The Birmingham
severity index likewise decreases against the background of com-
prehensive dispensary measures only in patients permanently
residing in an environmentally comfortable area. Environmental
irritant pressure causes the index to increase or, at best, remain
unchanged despite ongoing therapy. Thus, residential environ-
mental conditions substantially influence the outcomes of symp-
tomatic therapy in patients with DEB.

Overall, this study's findings suggest a leading role for envi-
ronmental pollutants (agrochemicals and pesticides) in the etio-
pathogenesis of severe disabling complications in patients with
DEB. Thus, in laboratory models, chemical irritants contributed
to the development of pseudosyndactyly, joint deformities, and
destruction of the digits and auricle in the fourth month of the
experiment. Therefore, patients with DEB should strongly avoid
living in environmentally hazardous areas, as the agents present
there negate the effects of therapeutic and preventive measures
and contribute to disease progression.

CONCLUSION

In the experiment, anthropogenic chemical agents caused
skin itching, dermatitis, and severe complications in white mice.
In patients with DEB exposed to anthropogenic environmental
agents, we documented an increase in the Birmingham severity
index, prolonged regeneration of secondary efflorescences, and
skin itching. At the same time, symptomatic therapy was effective
when environmental conditions were favorable. For each patient
in the regional population with DEB (35 individuals), we identi-
fied a settlement with environmental conditions favorable for
their macroorganism. Patients permanently residing under envi-
ronmental stress received recommendations to minimize adverse
environmental effects.
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