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Annomauyus. Jlenpa — XpoHudyeckoe HH(GEKIHMOHHOEC 3aboneBaHue, BbI3bIBacMoe M. leprae, ¢ TpEenMyIIECTBEHHBIM
HOpaKEHHEM KOXM M Iepu(epuyueckoil HepBHOH cHcTeMbl. B Hacrosiee Bpems Jenpa B OCHOBHOM JHArHOCTHPYETCS
KIMHUIACTAMH C HCTIONB30BAHIEM OaKTEPHOCKOIMYESCKIX UCCIICOBaHMI cKapr(UKaTOB 1 Ouorncuu Koxu. OHako pa3paboTka
U TPUMCHEHHE HOBBIX JHATHOCTHYCCKHX KPHTECPUEB, OCOOCHHO CBSI3aHHBIX C ITOBPEXK/CHHEM HEPBHBIX BOJIOKOH, OCTAaeTCs
aKTyaJIbHOH 3a/a4eil COBpeMEHHOH Jemnpoyorud. B HacTosmeM 0630pe paccMOTpeHa BaskHAs PONb HEHPOTPOPHIECKOTOo
dbakropa (dpakrop pocra HepBoB, NGF) B maroreHese mopaxeHusi HEPBHOM CHCTEMBI IIPH JICTIPE, YCTAHOBJICHA B3aUMOCBSI3b
ypoaeit NGF ¢ hopmamu 3a60neBanus. B 0030p BKIIFOUCHBI JaHHBIC 3apYOSKHBIX i OTEUECTBEHHBIX CTATEH, TOUCK POBOIUIICS
1o 6a3am gaHHBIX “Scopus”, “PubMed”, “Web of Science”, “elIBRARY™.
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Abstract. Leprosy is a chronic infectious disease caused by M. leprae with a primary lesion of the skin and peripheral nervous
system. Currently, clinicians using bacterioscopic studies of scarification and skin biopsy mainly diagnose leprosy. However,
the development and application of new diagnostic criteria, especially those associated with damage to nerve fibers, remains an
urgent task of modern leprology. This review considers the important role of neurotrophic factor (nerve growth factor, NGF)
in the pathogenesis of nervous system damage in leprosy and establishes the relationship between NGF levels and forms of the
disease. The review includes data from foreign and domestic articles; the search was carried out using the “Scopus”, “PubMed”,
“Web of Science”, “clIBRARY” databases.
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OCo6eHHOCTI UMMYHHOTO OTBETA IIPY IOPaXKEHNN
HePBHOII cucTeMbl BO30yauTeneM nenpsl Mycobacterium
leprae (BBenenmne)

Jlenpa — xpoHmdeckoe uHQpEKIMOHHOE 3abo/meBaHue,
BoI3bIBaeMoe Mycobacterium leprae (M. leprae), xapakrepu-
3ylolljeecsi pa3HOOOPA3HBIMI 110 KJIMHWIECKUM MIPOSIBIIEHN-
SIM TIOPXKEHMAMMI KOXKU, CIM3UCTBIX BEPXHUX JIBIXATEIbHBIX
myTeil, mepruepuyecKorl HepBHOI CUCTEMBI, KOCTHO-MBI-
IIEYHOTO alapara ¥ BHyTpeHHuX opraHos [1, 2]. B ocHose
COBpEMEeHHOIT K/taccu(UKaIym enpsl, o Pupin-IxormH-
Iy, JIEKNUT fefeHre GOMbHBIX B 3aBUCHMOCTY OT COCTOSIHUS
X MMMYHOJIOTMYECKOJ PEaKTMBHOCTY HO OTHOLIEHMIO K
M.leprae, oTpaxkaromieiicss B KIMHUYECKNX IPOSBIEHNAX, a
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TaK)XKe B AHHBIX I'VMCTONIATONOTNYECKNUX, O6aKTepIOCKOIIIYe-
CKMX U UMMYHOOMOTOIMYeCKIX UCCIeOBAaHNAX. JIepO3HbIit
IIPOLIeCC PAacCMATPMBAETCA KaK HEMpPEepPBIBHbIA CIHEKTP VM-
MYHOIIATOTIOIMYeCKIX U3MEHEHMIT MEXTY TyOepKyIONITHBIM
U JIETIPOMATO3HBIM TUIIAMU JIETIPBI, HA3bIBAEMBIMI IIOJISIP-
HBIMJI TUIIAMU, C BBIfle/IeHVIEM TPEX MOTPAHNYIHBIX U Hefu-
¢depenmuposanHoit Gopm [3, 4]. Becemupnas opranmsanus
3ppaBooxpaHennsa (BO3) mpuimura K 3ak/I04eHNI0 0 HeoO-
XOAMMOCTHU KIMHUYECKON KaaccuduKanmuu B 3aBUCUMOCTU
0T 6aKTepyOJIOTYeCKOII HATPY3KU U IIPEMIOXKIIA BBIE/NATD
MHOrobakTepuanpHyio jtenpy (MB) n mamo6akTepranbHyio
nenpy (PB) [2]. IIpu PB ¢popme 3aboneBaHms BO3HUKAET MH-
TEHCUBHBIN K/IETOYHO-OIIOCPEIOBAHHBIN VMMYHHBIN OTBET,
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IpefoTBpalaoIyii mpomdepannio MUKOOAKTepuii B OT/IN-
4yye oT MB-nenpsl, Ipy KOTOPOJ MMMYHHBIN OTBET HAIIPO-
TUB CIIOCOOCTBYIOT AMCCEMMHALVM BO36ynuTens B ¢aroco-
Max Makpodaros. I[Tpy nmorpaHn4HbIX GopMax y HalMeHTOB
BBIAB/ISIIOTCS MIMMYHOJIOTMYECKIe U TUCTOMATO/IOTMYeCKIe
XapaKTePUCTUKY, TIPUOMIDKAIONECs K MO/LIPHBIM dopMam
3abomeBanus [5]. OgHuM u3 Hambomee CEpbE3HBIX U TKE-
JIBIX KIMHUYECKNMX OCTIO>KHEHMII JIeIIPO3HOro Ipoljecca siB-
nsieTcss HapyuieHue (yHKuuy mnepudepnudeckoil HepBHOI
crcreMsl [6]. Jlenpa siByisieTcst HarbosIee YacTON MPUIMHON
HeTPaBMATUYECKOIl HeBPOIIATHUM 1 IIPECTAB/IIET KIaccude-
CKUit puMep MHQEKI[MOHHOTO HepoJereHepaTuBHOrO 3a-
6oneBannaA nepudepudeckoil HepBHOU cucTeMbl. M. leprae
HOTEHIA/IBHO MOXXET MHQUIMPOBATh IIBAHHOBCKIE KIIET-
Ki B nepuepruecKoii HepBHOII CUCTeMe M BBI3BIBATH pac-
CTPOJICTBO CEHCOPHBIX, MOTOPHBIX ¥ BETe€TATVBHBIX HEPBHBIX
¢yuxumit [7]. CremeHp MHBaIMAM3ALUK GOIBHOTO JIENIPOIL
KnaccuuuupyoT Kak 0-10 creneHb (HapylIeHUs YyBCTBHU-
TENILHOCTU He OOHApyXXUBAIOT, TeOpMalIMIO CTOII, KUCTe
U I71a3 He BUJHO), 1-10 CcTeneHb (IOABIAETCS PacCTPOICTBO
qyBCTBUTENILHOCTH 6e3 fedopManmu CToI, KUCTeil WM BbI-
PaXeHHbBIX HapyIIeHNII 3peHIs) U 2-10 CTelleHb (C HeoOpa-
TUMBIMI HEBPOIOTUYECKUMY HOBpexXaeHusaMu) [8]. MHoro-
YIC/TeHHbIE UCCTENOBAHS JOKAa3bIBAIOT, UYTO O0JIee YeTBEPTH
HAI[MEeHTOB C JIENPOJi MMEIOT Ty MU MHYIO CTeIIeHb IHBAINI-
HOCTH, @ OKOJIO TTOJIOBVHBI 9THX ITAlMIEHTOB UMEIOT MHBAJIUI-
HOCTb, CBSI3AHHYIO C CEPbE3HBIMU AePOPMALIMAMI KOHEYHO-
creit [3, 6,9-11].

TlopaxkeHre HEPBHBIX KJIETOK MPH JICTIPE SIBISIETCSI Pe3YITb-
TaTOM JIEMHUEIHHU3AIUH TePU(YEPUICCKIX HEPBHBIX KIICTOK.
BosHukIas HeBpOMAaTHs, BbI3BAHHAS JIOKAJIN3AI[ed MHUKO-
OakTepuil Jienpbl B HEPBHBIX OKOHYAHMSAX W IIBAHHOBCKHX
KJIETKaX, MHAYIHUPYET OTBET, OMOCPEIOBAHHBIN Makpodara-
MU U IPYyTUMH KJICTKAMH, U B KOHESYHOM HTOT€ MPHUBOIMUT K
HMMMYHOOIIOCPEIOBaHHBIM nopaxkeHusM [12, 13]. Onnolt u3
CTpareruil BBUIBJICHUs paHHEH AucOyHKIUM nepudepuye-
CKHX HEPBOB IIPH JICTIPE SBJISICTCS PACTIO3HABAHHE TTOBCICHHUS
[IBAHHOBCKHUX KIICTOK TOCPEJCTBOM HM3MEHCHHS MapKepOB
CHHTE3a MUEJIMHOBOM 000s0uku. Korya nmBaHHOBCKHE KIIET-
KH CTAJKHUBAIOTCSI C MOBPEXKICHUEM, B KAY€CTBE ABTOHOMHO-
O 3al[MTHOTO MEXaHM3Ma OHH BOCCTAHABIMBAIOT COCTOSIHUE
MOCPEACTBOM peMHeNTMHM3aImu. Ha 3ToT nponece, B 4acTHO-
CTH, BIUSIFOT TaKue (PaKTOPbI, KAK HEHPOTPOPHHBI.

buonormyeckne aciexThl M MEXaHM3MBbI IEVCTBILA
¢daxropa pocra HepsoB (NGF)

Hertporpodunsl — rpymma 61M3KOPOACTBEHHbIX IIO/NU-
[ENTUOB, CTUMYIMPYIOLNX ¥ KOHTPOIUPYIOLINX Helfpore-
He3 B IEHTPaJbHOI 1 Iepudepudeckoil HEpBHOI CHUCTeMe
[14-16]. HeitpoTpoduHBI MIEKONMUTAIOIINX BKIIOYAIOT de-
TBIpe OCHOBHBIX HelipoTpoduueckux ¢akropa (paxrop po-
cra HepBoB (nerve growth factor, NGF), neitporpodnueckuii
¢daxrop mosra (brain-derived neurotrophic factor, BDNF),
Hertiporpodun-3 (NT-3) u Heitporpodun-4 (NT-4)), cxoxne
10 XMMUYECKOIl CTPYKTYpe, HO pasjnyaroiiuecs Mo IpUH-
nuny feiictBus [17]. K HacToAmeMy MOMEHTY Hanbonee n3-
YIeHHBIM IIPefICTABUTE/IEM CeMENICTBA HelPOTPOIHOB sIB-
nsiercst paxrop pocra HepBoB (NGF). ITo coBpemeHHBIM
IIPeACTaB/IeHIsM, 3TO CEKPETHpPYeMblil IMMEepHBIl 6eloK ¢
MOJIEKY/LAPHBIM BecoM 26 k/[la, comepxamuit 118 amMmuHoKumc-
JIOTHBIX OCTaTKOB [17-19]. BuepBble dakTop pocTa HepBOB
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6611 onmca R. Levi-Montalcini, a 3aTem mmokasaHa ero Kio-
4yeBasi poib B fuddepeHINPOBKe, CO3PEBAHUN M COXpaHe-
HUU LeJIOCTHOCTY CUMIIQTMYECKNX M CEHCOPHBIX HEIPOHOB
[20].

VI3BeCTHO, YTO IIPOTEONMUTNIECKIE PEAKIINI CIIOCOOCTBY-
10T CMHTe3y 3penbix Monekyn NGF 13 ux npepiiecTBeHHMKOB
nporeiitpodpunos (proNGF), Takxe obrmafanoumx 6uonoru-
YeCKOJ aKTMBHOCTBIO. B TO BpeMs1 Kak 3peible HelpoTpodu-
HBI CIIOCOOCTBYIOT BBDKVMBAHUIO HEPOHOB, IIPOHENPOTPO-
(UHBI OKA3BIBAIOT IIPOTUBOIIONIOKHOE, [IPOAIOITOTNIECKOE
meiictBue [21].

Penrenrropet NGF mrpaior BaXkKHyI0 posib B MOZY/IALMHK 60-
JIEBOTO CUTHA/IA TIPY PasINYHbIX (PU3MOTOTNYECKUX 1 MATO-
JIOTMYECKNX COCTOSTHUSAX, a TeHeTUIeCKye U MeTabomnuecKe
ocobenHocTH (Hampumep, npu fuabere,) CIOCOOCTBYIOT
crieruueckoit akTMBHOCTY IpoHerTpoduHoB (proNGF) B
3¢ eKTOPHBIX K/IeTKaX M1 HelfpoHax [22].

NGF urpaer BaXHYIO pojib B Pa3sBUTHH U TMOAJCPKaHUU
KJIETOYHBIX (PEHOTHIIOB B IIepUdepruueckoil HepBHOM cuctemMe,
a TaKkKe B COXPAHEHUM IEJTOCTHOCTH XOJMHEPTUYECKUX He-
PBOB B 1eHTpanbHOM HepBHOU cucteme [23]. NGF sanorenno
MPOAYLIMPYETCsI BO BpEMs pa3BUTHUS U CO3PEBaHMsl HECKOJIbKH-
MU THIIAMH KJIETOK, BKJIFOYAsi HEHPOHBI, IIBAHHOBCKHE KJIETKH,
OJIMTOJICHAPOLUTHI, TUM(OIUTHI, TyYHBIE KJIIETKH, Makpogary,
KepaTHHOIUTHI U GuopodnacTbl. Ero ocHOBHOW (yHKIHEH B
HEpPBHOM cUCTEME ABJISETCS y4acTHE B BOCTIAIUTEIbHBIX MPO-
1eccax W UMMYHHBIX peakimsax [24]. llIBaHHOBCKuE KIeTKH
nponyuupytoT NGF B oTBeT Ha nereHeparmio akcoHoB. NGF
MPENSTCTBYET MOPAKCHUIO IIBAHHOBCKHX KJIETOK, TO €CTh HU3-
KUH ypOBEeHb JaHHOTO (haKTOpa MOXKET CIIOCOOCTBOBATh Pa3BU-
TUI0 HeBponaTtuu [25]. OxHako B TO Bpems, kak ypoBHU NGF
PE3KO CHIKEHBI B IOPQKEHHBIX HEPBHBIX CTBOJIAX Y OOJIBHBIX
C HEHpONAaTHIECKUMH TTOPAKEHNSIMH, Y OONBHBIX ¢ XpOHHYE-
CKOHM KO)KHOHM Tumnepanre3vell HaOMIOIaeTcsl JOKaJIbHOE TI0-
BoitieHue ypoBHed NGF [25]. Konuenrpamus NGF yBenu-
YHMBACTCS BO BPEMs BOCIHAIUTEIBHBIX MPOLECCOB B TKAHIX,
BBI3bIBAsI TMIIEPAIITE3UIO 3a CUET NPSIMOM aKTUBALMH HOLIUIICI-
TOPOB, YTO TIPUBOJUT K aKTHBAIIMN [IEHTPAJIbHOW HEPBHON CH-
CTeMbI 1 HeHpOoTeHHOMY BocnasieHuio [26]. B cBoro odepens,
9TOT NPOLECC IPUBOAUT K BHICBOOOXKICHUIO THCTAMIHA U YBE-
JIMYCHUIO KOJIMYECTBA TYYHBIX KJIETOK M JIPYTHX KJIETOK MM-
MYHHOM cucTembl. BocnanuTenbHblil OTEK MOXKET BBI3BIBATh
JIETeHEepaIii0 HEPBHBIX BOJIOKOH. [loka3aHa TONOKUTEIbHAS
koppessiuus mexxay ypoBHaMH NGF, NGF-R (peuenrtop neii-
porpoduroB LNGFR wmu p75) u TGF-B (Tpanchopmupyro-
i (akrtop pocra). ITO CBUIETENBCTBYET O CHHEPIHYCCKUX
CBOMCTBAaX BBIIICTIEPEUUCICHHBIX (DAKTOPOB, TPEISTCTBY-
IOIIMX YS3BUMOCTH TKaHEH MpH MOBPEXICHUH HEPBOB [27].
[Monyuensr nanueie o ToM, yto NGF BoccranasnuBaer 4yB-
CTBUTENILHOCTDh ¥ OKa3bIBaeT MPONH(epaTHBHOE M aHTHAIIOII-
TOTHYECKOE JICUCTBHE HA KEPATWHOLMTHI U SHIOTEIHAIbHBIC
KJICTKH, CIIOCOOCTBYET BOCCTAHOBJICHHMIO OOJICBOW YyBCTBH-
TEIBHOCTH U, COOTBETCTBEHHO, IPEIOTBPAILAET PA3BUTHE TPO-
(huueckux 3B, CBSA3aHHBIX ¢ MoTepell Houumnenwmu [12, 25].
Yeranosneno, uto NGF yudactByloT B perynupoBaHuu Qop-
MHUPOBAHUS U 3aKUBJICHUS TKaHEeH. [Ipy 3aKuBICHUM TKaHEH
NGF axtuBupyer nporeccsl, CBI3aHHbIE C BOCCTAaHOBICHUEM
uHHepBawmu [27, 28], ctumynupyer murpanuio (hudpoodia-
CTOB, a TAKKe OKa3bIBaecT MponudepaTHBHOE M aHTHAIONTO-
THUYECKOE JICMCTBHE HA KEPATHMHOLMTBHI U HSHIOTEIHAIBHBIC
xietku [29, 30]. Bonee Toro, NGF urpaer nsoiiHyto poib B
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BBDKMBaHHU U ruOenu HepoHoB [31-33]. MccnenoBanus no-
Ka3aJM, 4TO HEHPOTPOGHHBI M UX PELETITOPHI, B TOM YHCIE U
NGF, mmpoko 3KCIpeccupyroTcs B TKaHSIX CKelleTa, y4acTBy-
10T B XOHPOTeHEe3€e, 0CTE001aCTOICHE3E U OCTEOKIIACTOIEHESE,
a TaroKe B PEryJIAIMH MPOIECCOB (POPMUPOBAHUS U 3aXKHBIIC-
HUs TKaHel [34].

IMoBpexeHne nepudepnveckoro Hepsa mmm moboe ma-
TOJIOTMYECKOE COCTOSIHNE, BbI3bIBAIOIEE PA3PbIB MEXY Op-
TAaHOM-MMIIEHDIO U T€JIOM HEPBHON KJIETKM, JENCTBYeT KaK
CUTHAJI, TMOOYXXAAIOIMII HEHepPBHbIE KJIETOYHBIE IIOIMYIIsi-
1y (Hanpumep, pudpobmacter) npopyumposars NGE Vn-
nykuusa cuHTe3a NGF B 9TUX K/IeTKax Takke MOJY/IUPYeTCs
LIUTOKVHAMU, KOTOpPbIe NPOHMKAIOT B MECTO MOBPEXAECHNUA
HepBa, INle MHMIUMMpPYeTcA pereHepauusa Hepsa [35]. Kpo-
Me Toro, 66110 noKasaHo, 4to NGF urpaer BaxHyo poib B
BO3JEIICTBMY Ha CrenyduIecKie peakuy Ha IOBPeX/eHIe
TIOCPENCTBOM IPOBOCIA/INTEIBHOTO BO3MECTBMA HA Hel-
TPOGUIbI, 03MHODUIIBI, TyYHbIE KIETKM M T-TMMQOnNUTHI
[36]. BsammopeiictBuas NGF B TKaHeBOM MUKpPOOKpYXKe-
HUM CTIOKHBI, U €ro cBA3b ¢ TNF-a, KOTOpbIit MOXKeT MHTY-
LMPOBATD allONTO3 B IIBAHHOBCKMX K/IETKAX IyTeM CBA3BI-
BaHWSI CO CrenupUIecKNMI PELeNTOPaMu CMepPTH, MOXET
MPUBOAUTD K AQHTATOHUCTUYECKNM 3¢ ¢exTam. ITO CBsA3a-
HO ¢ TeM, 4To NGF Mo)xeT akTMBMPOBaTb CUTHAJIbI BBDKMU-
BaHMA B KieTKe-MyieHn. OOuH M TOT e IUTOKVH MOXET
OKa3bIBaTb aHTarOHUCTUYECKOE JeVICTBYUE B 3aBYCUMOCTH OT
€ro B3aMMOJENICTBYSL CO CIenNUIECKUMI PeLeTOpaMit, a
BHYTPMK/IETOYHBII KacCKaJl aKTUBUPYETCS MOCTIe aKTUBALVIMN
9TUX PeenTopoB [37]. OTO MOATBEP)KAAET MPEIIONIOKEHIE
o ToM, uTo NGF nrpaer pemraroiyio ponb B Ipolecce Mue-
JIMHU3ALMY LIBAHHOBCKMX K/IETOK B repudepuiecKoit HepB-
HOI1 CUCTeMe.

Bsanmocsasp NGF ¢ gpyrumu paxropamm pocra

®axrop Hekposa omyxomu (TNF-a) BzammopeiicTys ¢
NGF unpynupyer nnddepeHINPOBKY M CO3peBaHUe Hell-
poHoB [38]. Beia 0OHapy>keHa CBA3b MEeXAY pakTopoM po-
cra HepBoB (NGF) u Tpancdopmupyromum GpakTopoM pocta
(TGF-B) B rmanbHBIX K/IeTKaX KPbIC M MBI ¢ TPaBMaMu
[I03BOHOYHMKA [27]. AHa/OrMYHbIe TPEANONIOKE NS BbICKa-
3aHbI IIPU MCCIENOBAaHNN CHCTEMHbIX 3a0oreBaHmit (Hampu-
Mep, puabeT u octeoapTput). B pabore Facer ¢ coasr. [39]
II0OKa3aHO, 4TO JielicTBMe GaKTopa POCTAa HEPBOB CBA3AHO C
TpaHCMeMOpaHHBIM penieniTopoM TrkA mpucyrcrsyommm B
cybanmepManbHbIX BOOKHAX KOKI. Bropoii penentop p75,
Ha3BaHHBIM TaK IO MONEKyNApHON Mmacce 75 k]I, — Takxe
TpaHCMeMOPaHHbII, HO C PYTMM MeXaH13MoM fieiicTusA. OH
pearupyer Ha rubenb HEIPOHA, TO €CTh Ha HeVpOereHepa-
nuio. BsaumopericTBusa NGE, xak 1 pyrux HeiipoTpo(dUHOB,
C 9TUMM PeleNTOPAMI U ONPENe/A0T B 3HAYNTEbHOM CTe-
neHu cynb6y Heitpona. ITo Bceit BuammocTn, NGF nerictByet
KaK HelfpoTpOQHBIII MeCCEHKep, 11 €r0 YPOBEHDb PeryImpy-
eTCs MHHepBUpYyIouMu Hejiponamu [20]. Taxoke ycTaHOBIe-
HO, YTO HepBHBbIe OKOHYAHMUA HE 3aTPArnBaioOTCA, a IPUCYT-
crre NGF B kepaTuHOIUTaX KOppenupyeT ¢ HeLOCTaTOYHOI
4yBCTBUTEILHOCTBIO K TeMIleparype. VIcronb3oBanue aHTH-
ten NGF addexruBHO npy medeHyn Tunepanresun y mnamm-
€HTOB C HEeBPOIIATYelT U TOPaKeHNAMY HepBHBIX OKOHYaHUIL.
Kpome Toro, pusuonorndeckue komb6unanun NGF, NT-3 n
HelpoTpoduyecknii GakTop IMHUM IINATbHBIX KI€TOK MO-
TyT CIIOCOOCTBOBATb BOCCTAHOB/ICHMIO IOMeOcCTasa. Takmum

Medical Herald of the South of Russia
2023; 14(1):119-124

006pa3oM OHU MOTYT OBITb MCIIONIb30BAHBL IIPY JIEYCHUN He-
BpoIaTmnieckoi 6omu [25].

Bce st0 nmokaspiBaer, uto NGF MoxeT urparts kimrode-
BYIO POJIb B ITaTOTE€HE3€ MOPAXEHHs HEPBHOW CHCTEMBI NPH
nemnpe. M3BecTHO, 4TO NpH JICIPOMATO3HOH U TyOepKyIOuI-
HOH jlenpe perucTpupyrorcst pasiaudssle ypoBHu NGF, 6o-
Jee BBICOKHMIT JUISl JISTIPOMATO3HON (hOPMBI, a HU3KUH — JUIs
TyOepKynonHoi (opmbl 3aboneBanus [40]. TIpu nenpoma-
TO3HO# (hopme Jienpbl KIMMYHOOKpPAIIIMBAHUE 00pPa3loB T0-
BPEXKIEHHBIX TKAaHEH PETHCTPUPYET 3HAYUTEIbHBIC YPOBHH
NGF, uTo cBUAETENbCTBYET O OoJiee KpyIHOM U Auddy3HOM
oyare IOpakeHUs! HepBHOHU cucrems! [41, 42]. Annand P et
al. BBIICHMIH, 9TO MMEHHO Hu3KHe 3HadeHHs NGF crocob-
ctBoBann OTCYTCTBUIO NGF-3aBHCHMBIX HOLMIENITUBHBIX
BOJIOKOH B MOBPEKACHHON KOXKe OONBHBIX Jsienpoit [43]. Hc-
cnenoBanue Antunes et al. [9] mokasano, 4To y MalUeHTOB
Opu TyOepKyJIOUAHOW (opMme Jienmpbl ypOBEHb HNMMYHOJK-
cnpeccur NGF-R ObL1 HUXE B HEPBHBIX BOJIOKHAX U IIBaH-
HOBCKHX KJIETKaX 110 CPABHEHUIO C KOHTPOJIEM. ABTODPBI BbI-
SCHWJIM, YTO sIBJICHHE TUIIOECTE3UM CBSI3aHO C INOHUKEHHOH
skcnpeccueid NGF-R u mukonporenna-P (PGP). Tlpu usy-
YEeHUH B3aUMOCBA3H MEXKIY KIHHIYECKUMHU (hOpPMaMHU JTEHPBI
U 3MN30AaMH HEBPUTA ObLIO OOHApPYXKEHO, YTO y MAIUEHTOB
C MOrpaHUYHON (hOPMOH JIeHPbl BEPOSITHOCTb Pa3BUTHUSI He-
BpuTa B 2,69 pasa BbIIIIE, UEM Y ALIUEHTOB C JIEIIPOMATO3HOM
(dhopmoii 3aboneBanus [44].

MecTHBIII KIETOYHDII MMMYHUTET CIOCOOEH MpOTH-
BOCTOATb OaKTepyuanbHBIM MHGEKIMAM, OJHAKO BOCIA-
JIEHUe MOXET MPUBECTM K HeOOPATHMMOMY IIOBPEXAEHIIO
TKaHell. Tak, MOBpeXIeHNe HePBOB IPONCXONUT IIpUMep-
HO B 10% cry4aes y 60/IbHBIX Malo6aly/IAPHOI IETIPOIi,
40% 6ONBHBIX C MHOTOOALVIIIAPHOIL JIETIPOIL ¥ 0COOEHHO
OCTpPO TpoTeKaeT Y GONbHBIX C PEaKTUBHBIMI COCTOSIHISI-
mu (45, 46].

bornee Boicokne yposHu NGF cBsA3aHBI ¢ 1eIpOMaTO3HbI-
mMu ¢opmamy, a mosblieHHas akcrpeccuss NGF ctumynu-
pyet akcnpeccuio TGF-B (TpancdopMupyrommii pocToBbIi
(akTOp), YTO CHIDKAET MOBPEX[EHIE TKAHEell B pe3y/nbTaTe
noBpexyenns HepBoB. TGF-p sBisieTcsi MpOTMBOBOCIANN-
TeJIbHbIM ar€HTOM IIPY BOCCTAHOBJIEHNY TKaHell IIpy pereHe-
paumu HepBOB 1 TKaHel1 [27, 47]. Boree BbIcOKast SKCIIpeccust
TGF-B y 601pHBIX enpoMaTo3HOi Gopmoil 3ab0omeBaHms
cBsi3aHa ¢ 60Jlee BBICOKOIT YaCTOTOI AIIONTO3a B O4Yarax IMo-
pakeHMsi, 0CO6EHHO B IIBAHHOBCKUX KeTKax [48, 49].

Crparerus ucciefoBaHuIl IJIA OIpefe/leHNs OpaXKeH N
nepudeprIecKx HepBOB Ha HAYa/IbHOI CTauN y 6ONTbHBIX
JIETIPOJL JO/DKHA 3aKJTI0YaThCs B IIOMCKe MapKepOB, KOTOpbIe
MOYKHO JICIIOJIb30BaTh B KauecTBe [MATHOCTUYECKOIO VH-
CTpPyMEHTa JI/I BBIABIICHNS paHHErO IIOBPeXAEHNUA HepBa.
TakuM MapkepoM MOXKeT CTaTb OIpefie/ieHNe KOHIIeHTpa-
uuu NGE U xota NGF cam 1o cebe He ygacTByeT B popMu-
POBaHUY MUENNHA, /IS 9TOTO TpeOyloTca Apyrue GaKTOpBI,
TaKye KaK aKCOHaJIbHble CUTHaIbI 1 akTuBanus TrkA. Bouto
nokasaHo, yTo NGF MoxeT perynmpoBaTh poLecc Muenn-
HM3aLUY C IPOTUBOINONOXHBIM 3P PEKTOM MEeX[y LIBaH-
HOBCKJMM KJIETKaMU ¥ ONMUTOfE€H/POLUTAMY IIOCPEACTBOM
aKCOHAJIbHBIX cUTHAJIOB [50]. ITpy MOBbIIIEHNN KOHIIEHTpa-
1y NGF B KpoBM IOCBINAJICS aKCOHAIbHBIN CUTHA. AKCO-
Ha/IbHbl€ CUTHAJIBl, KOTOPble KOHTPOIUPYIOT LIeHTPATbHYIO
MUETVHN3ANIO, BEPOATHO, OUYeHb IIOXOXKM Ha Te, KOTOpbIe
KOHTPOMUPYT nepudepndeckyo MyueanHnsanno. Kpome
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Toro, ¢ nucnonb3oBannem ROC anHanusa 6bU10 ompepene-
HO oporoBoe 3HadeHre NGF, ¢ mOMOIIBI0 KOTOPOTO MOX-
HO BBIABUTD paHHIOIO VMHBAa/IN N3 a0 y IIAaMUEHTOB C MB-
nempoir [51].

3aknoyeHne

TakuMm 06pas3oM, MccaeOBaHNA, aHATU3UPYIOLIVe Mal-
€HTOB C Pas/[MYHbIMM KIMHMYECKUMY (HOPMaMU JIeNpbl 1
PasIMYHBIMU PEaKTVBHBIMM COCTOSHMAMM (Hampumep, y3-
jIoBaTas pMUTEMa), MOIYT IOMOYD JIydllle IOHATb B3aUMOC-
BA3b My NGF 1 MMMyHHBIM OTBETOM, a TaKXKe APYTUMU
(daxTopamu, CIOCOOCTBYIOIINMMI 3alUTe U pereHepanny He-
pBoB. [lanpHeitmnit aHamu3 ypoBHelt NGF B TKaHAX 1 KpoBU

MeX/ly IMTOKMHAMM ¥ MMMYHHBIM OTBETOM BaXKeH JJIA JTyd-
IIero HOHMMAHMS YYacTust paKTopa pocTa HepBOB B ITaTodu-
3MOJIOTUMm )'IerbI n ,prI‘I/IX HCBPOIIOI‘I/I‘ICCKI/IX HOpa)KeHI/IHX.
Ompepenenne moporospix 3HadeHuit NGF 6ymer croco6-
CTBOBATb paHHeMy BbBIABJICHNIO Hpouecca HOBpe)KHeHI/IH HE-
PBOB, KOrjja eljé BO3MOXKHA X PereHepars.

PaboTa BbINOIHEHA B paMKaxX TOCYAapCTBEHHBIX 3a/IaHUIA
MunucrepctBa 3npaBooxpanenusi Poccuiickoit deneparumn
«Pa3paboTka METOMOB JUATHOCTHKH U JICYCHUS JICTIPO3HOM
MH(EKIIMM Ha OCHOBE IPHHIUIIOB IEPCOHU(DUIIMPOBAH-
HOU MeIuUuHb U «BiusHue counanbHON U MEIULIUHCKON
peabmInTanyy Ha TOBBINICHHE KadecTBa >KU3HH OOJBHBIX
TIETPOoiD)

JINTEPATYPA / REFERENCES

1. KyGanos A.A., Abpamona T.B., Mypaxosckas E.K., Jlacau-
ko B. A. CoBpemenHslii B3misan Ha nenpy. Jleuawsuii Bpau.
2018;5:48.

Kubanov A.A., Abramova T.V.,, Murakhovskaya Ye.K,
Lasachko V. A. Sovremennyy vzglyad na lepru. Lechashchiy
Vrach. 2018;5:48. (In Russ.).

eLIBRARY ID: 35112483

2. Pykosodcmeo no ouazHocmuke, neveHur0 u npopunaxmuxe
nenpot. Kenesa: BO3; 2018.

Rukovodstvo po diagnostike, lecheniyu i profilaktike lepry.
Zheneva: VOZ; 2018. (In Russ.).

3. Ridley DS, Jopling WH. A classification of leprosy for research
purposes. Lepr Rev. 1962;33:119-28.
https://doi.org/10.5935/0305-7518.19620014

4. Chaitanya VS, Cuello L, Das M, Sudharsan A, Ganesan P, et
al. Analysis of a novel multiplex polymerase chain reaction
assay as a sensitive tool for the diagnosis of indeterminate
and tuberculoid forms of leprosy. Int ] Mycobacteriol.
2017;6(1):1-8.
https://doi.org/10.4103/2212-5531.201885

5. de Sousa JR, Sotto MN, Simodes Quaresma JA. Leprosy As a
Complex Infection: Breakdown of the Th1 and Th2 Immune
Paradigm in the Immunopathogenesis of the Disease. Front
Immunol. 2017;8:1635.
https://doi.org/10.3389/fimmu.2017.01635

6. Gongalves SD, Sampaio RE, Antunes CM. Fatores preditivos
de incapacidades em pacientes com hanseniase [Predictive
factors of disability in patients with leprosy]. Rev Saude
Publica. 2009;43(2):267-74. (In Portuguese).
https://doi.org/10.1590/s0034-89102009000200007

7. Barker LP. Mycobacterium leprae interactions with the host
cell: recent advances. Indian ] Med Res. 2006;123(6):748-59.
PMID: 16885596.

8. Noor SM, Paracha MM, Ali Z, Rauf A. Frequency of
disabilities in newly diagnosed patients of leprosy presenting
to Lady Reading Hospital, Peshawar. Ann Pak Inst Med Sci.
2010;6(4):210-213.

9. Antunes SL, Chimelli LM, Rabello ET, Valentim VC,
Corte-Real S, et al. An immunohistochemical, clinical and
electroneuromyographic correlative study of the neural
markers in the neuritic form of leprosy. Braz ] Med Biol Res.
2006;39(8):1071-81.
https://doi.org/10.1590/s0100-879x2006000800010

10. Pardillo FE, Fajardo TT, Abalos RM, Scollard D, Gelber
RH. Methods for the classification of leprosy for treatment
purposes. Clin Infect Dis. 2007;44(8):1096-9.
https://doi.org/10.1086/512809

11. Aardo TL, Esteves NR, Esteves N, Soares LP, Pinto Dda S, et

122 I

al. Relationship between growth factors and its implication in
the pathogenesis of leprosy. Microb Pathog. 2014;77:66-72.
https://doi.org/10.1016/j.micpath.2014.10.005

12. Chang DS, Hsu E, Hottinger DG, Cohen SP. Anti-nerve
growth factor in pain management: current evidence. J Pain
Res. 2016;9:373-83.
https://doi.org/10.2147/JPR.S89061

13. Michellin LB, Barreto JA, Marciano LH, Lara FA, Nogueira
ME, et al. Leprosy patients: neurotrophic factors and axonal
markers in skin lesions. Arq Neuropsiquiatr. 2012;70(4):281-6.
https://doi.org/10.1590/s0004-282x2012000400012

14. Khan N, Smith MT. Neurotrophins and Neuropathic Pain:
Role in Pathobiology. Molecules. 2015;20(6):10657-88.
https://doi.org/10.3390/molecules200610657

15. Hallb66k E. Evolution of the vertebrate neurotrophin and Trk
receptor gene families. Curr Opin Neurobiol. 1999;9(5):616-21.
https://doi.org/10.1016/S0959-4388(99)00011-2

16. Ibafiez CF. Emerging themes in structural biology of
neurotrophic factors. Trends Neurosci. 1998;21(10):438-44.
https://doi.org/10.1016/s0166-2236(98)01266-1

17. Skaper SD. Neurotrophic Factors: An Overview. Methods Mol
Biol. 2018;1727:1-17.
https://doi.org/10.1007/978-1-4939-7571-6_1

18. Kysnuxk B.J., Jaseigos C.O., Jlanza V1.B. ®axTop pocra He-
pBoB (NGF) u ero ponb B yCTOBUSAX HOPMBI 1 ITATOIOTHIL.
Yenexu gpusuonoeuueckux Hayx. 2019;50(4):64-80.
Kuznik B.I, Davydov S.O., Landa L.V. Nerves growth factor
(NGF) and its role in normal and pathology conditions.
Progress in physiological science. 2019;50(4):64-80. (In Russ.)
https://doi.org/10.1134/S0301179819040052

19. IlInak A.A., Text A.b., Ipy>xkosa T.A., Tpomnna A.A., Tyna-
ea H.B. ®axTop pocTa HEpBOB y IAIMEHTOB C BO3PACTHON
KatapakToit. Opmanvmoxupypeus. 2020;3:40-44.
Shpak A.A., Gekht A.B., Druzhkova T.A., Troshina A.A.,
Gulyayeva N.V. Nerve growth factor in patients with age-
related cataract. Fyodorov journal of ophthalmic surgery.
2020;3:40-44. (In Russ.)
https://doi.org/10.25276/0235-4160-2020-3-40-44

20. Levi-Montalcini R, Skaper SD, Dal Toso R, Petrelli L, Leon
A. Nerve growth factor: from neurotrophin to neurokine.
Trends Neurosci. 1996;19(11):514-20.
https://doi.org/10.1016/S0166-2236(96)10058-8

21. Ioannou MS, Fahnestock M. ProNGE but Not NGE Switches
from Neurotrophic to Apoptotic Activity in Response
to Reductions in TrkA Receptor Levels. Int J Mol Sci.
2017;18(3):599.
https://doi.org/10.3390/ijms18030599

22. Aloe L, Rocco ML, Balzamino BO, Micera A. Nerve Growth

Menuunacknit BectHuk FOra Poccun
2023; 14(1):119-124



ALLERGOLOGY AND IMMUNOLOGY
3.2.7

A.V. Lutsenko, L.V. Saroyants
THE ROLE OF NERVE GROWTH FACTOR (NGF)
IN THE PATHOGENESIS OF LEPROSY

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Factor: A Focus on Neuroscience and Therapy. Curr
Neuropharmacol. 2015;13(3):294-303.
https://doi.org/10.2174/1570159x13666150403231920

Aloe L, Rocco ML, Bianchi P, Manni L. Nerve growth factor:
from the early discoveries to the potential clinical use. ] Transl
Med. 2012;10:239.
https://doi.org/10.1186/1479-5876-10-239

Lambiase A, Bracci-Laudiero L, Bonini S, Bonini S, Starace G,
et al. Human CD4+ T cell clones produce and release nerve
growth factor and express high-affinity nerve growth factor
receptors. ] Allergy Clin Immunol. 1997;100(3):408-14.
https://doi.org/10.1016/s0091-6749(97)70256-2

Anand P. Neurotrophic factors and their receptors in human
sensory neuropathies. Prog Brain Res. 2004;146:477-92.
https://doi.org/10.1016/S0079-6123(03)46030-5

Wang H, Wang R, Thrimawithana T, Little PJ, Xu J, et al. The
nerve growth factor signaling and its potential as therapeutic
target for glaucoma. Biomed Res Int. 2014;2014:759473.
https://doi.org/10.1155/2014/759473

Yu G, Fahnestock M. Differential expression of nerve growth
factor transcripts in glia and neurons and their regulation by
transforming growth factor-betal. Brain Res Mol Brain Res.
2002;105(1-2):115-25.
https://doi.org/10.1016/s0169-328x(02)00399-6

Harsum S, Clarke JD, Martin P. A reciprocal relationship
between cutaneous nerves and repairing skin wounds in the
developing chick embryo. Dev Biol. 2001;238(1):27-39.
https://doi.org/10.1006/dbio.2001.0395

Ching YH, Sutton TL, Pierpont YN, Robson MC, Payne
WG. The use of growth factors and other humoral agents
to accelerate and enhance burn wound healing. Eplasty.
2011;11:e41. PMID: 22084646; PMCID: PM(C3212033.
Pincelli C. Nerve growth factor and keratinocytes: a role in
psoriasis. Eur ] Dermatol. 2000;10(2):85-90. PMID: 10694304.
Choi S, Friedman WIJ. Interleukin-1B enhances neuronal
vulnerability to proNGF-mediated apoptosis by increasing
surface expression of p75(NTR) and sortillin. Neuroscience.
2014;257:11-9.
https://doi.org/10.1016/j.neuroscience.2013.10.058
Datta-Mitra A, Kundu-Raychaudhuri S, Mitra A,
Raychaudhuri SP. Cross talk between neuroregulatory
molecule and monocyte: nerve growth factor activates the
inflammasome. PLoS One. 2015;10(4):0121626.
https://doi.org/10.1371/journal.pone.0121626

Mohamed R, Coucha M, Elshaer SL, Artham S, Lemtalsi T, E1-
Remessy AB. Inducible overexpression of endothelial proNGF
as a mouse model to study microvascular dysfunction.
Biochim Biophys Acta Mol Basis Dis. 2018;1864(3):746-757.
https://doi.org/10.1016/j.bbadis.2017.12.023

Terenghi G. Peripheral nerve regeneration and neurotrophic
factors. ] Anat. 1999;194 ( Pt 1)(Pt 1):1-14.
https://doi.org/10.1046/j.1469-7580.1999.19410001 .x

Bedi A, Maak T, Walsh C, Rodeo SA, Grande D, et al.
Cytokines in rotator cuff degeneration and repair. J Shoulder
Elbow Surg. 2012;21(2):218-27.
https://doi.org/10.1016/j.jse.2011.09.020

Santambrogio L, Benedetti M, Chao MV, Muzaffar R, Kulig
K, et al. Nerve growth factor production by lymphocytes. ]
Immunol. 1994;153(10):4488-95. PMID: 7963523.

Chan JR, Watkins TA, Cosgaya JM, Zhang C, Chen L, et al.
NGF controls axonal receptivity to myelination by Schwann
cells or oligodendrocytes. Neuron. 2004;43(2):183-91.

Medical Herald of the South of Russia
2023; 14(1):119-124

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

https://doi.org/10.1016/j.neuron.2004.06.024

Takei Y, Laskey R. Interpreting crosstalk between TNF-alpha
and NGF: potential implications for disease. Trends Mol Med.
2008 Sep;14(9):381-8. doi: 10.1016/j.molmed.2008.07.002.
Epub 2008 Aug 6. PMID: 18693138.

Facer P, Mann D, Mathur R, Pandya S, Ladiwala U, et al. Do
nerve growth factor-related mechanisms contribute to loss of
cutaneousnociceptioninleprosy? Pain. 2000;85(1-2):231-238.
https://doi.org/10.1016/s0304-3959(99)00273-0

Aario TLS, de Sousa JR, Falcio ASC, Falcio LFM, Quaresma
JAS. Nerve Growth Factor and Pathogenesis of Leprosy:
Review and Update. Front Immunol. 2018;9:939.
https://doi.org/10.3389/fimmu.2018.00939

Ooi WW, Srinivasan J. Leprosy and the peripheral
nervous system: basic and clinical aspects. Muscle Nerve.
2004;30(4):393-409.

https://doi.org/10.1002/mus.20113

Saunderson P. The epidemiology of reactions and nerve
damage. Lepr Rev. 2000;71 Suppl:S106-10.
https://doi.org/10.5935/0305-7518.20000079

Anand P, Pandya S, Ladiwala U, Singhal B, Sinicropi DV,
Williams-Chestnut RE. Depletion of nerve growth factor in
leprosy. Lancet. 1994;344(8915):129-30.
https://doi.org/10.1016/s0140-6736(94)91316-1

Richardus JH, Nicholls PG, Croft RP, Withington SG, Smith
WC. Incidence of acute nerve function impairment and
reactions in leprosy: a prospective cohort analysis after 5
years of follow-up. Int ] Epidemiol. 2004;33(2):337-43.
https://doi.org/10.1093/ije/dyg225

Schreuder PA. The occurrence of reactions and impairments
in leprosy: experience in the leprosy control program of three
provinces in northeastern Thailand, 1987-1995 [correction
of 1978-1995]. III. Neural and other impairments. Int ] Lepr
Other Mycobact Dis. 1998;66(2):170-81. Erratum in: Int J
Lepr Other Mycobact Dis. 1998;66(4):following 609. PMID:
9728449.

Rose P, Waters ME Reversal reactions in leprosy and their
management. Lepr Rev. 1991;62(2):113-21.
https://doi.org/10.5935/0305-7518.19910013

Raychaudhuri SK, Raychaudhuri SP, Weltman H, Farber EM.
Effect of nerve growth factor on endothelial cell biology:
proliferation and adherence molecule expression on human
dermal microvascular endothelial cells. Arch Dermatol Res.
2001;293(6):291-5.

https://doi.org/10.1007/s004030100224

Spierings E, De Boer T, Zulianello L, Ottenhoft TH. The role
of Schwann cells, T cells and Mycobacterium leprae in the
immunopathogenesis of nerve damage in leprosy. Lepr Rev.
2000;71 Suppl:S121-9. PMID: 11201869.

Oliveira RB, Sampaio EP, Aarestrup F Teles RM, Silva
TP, et al. Cytokines and Mycobacterium leprae induce
apoptosis in human Schwann cells. ] Neuropathol Exp Neurol.
2005;64(10):882-90.
https://doi.org/10.1097/01.jnen.0000182982.09978.66
Patapoutian A, Reichardt LE. Trk receptors: mediators of
neurotrophin action. Curr Opin Neurobiol.2001;11(3):272-80.
https://doi.org/10.1016/s0959-4388(00)00208-7

Widasmara D, Menaldi SL, Turchan A. Evaluation of nerve
growth factor serum level for early detection of leprosy
disability. Pan Afr Med J. 2020;37:145.
https://doi.org/10.11604/pam;j.2020.37.145.15213

B 123



A.B. Jlynenko, JI.B. Caposasnn
POJIb ®PAKTOPA POCTA HEPBOB (NGF)
B ITATOTI'EHESE JIEITPBI

AJUJIEPIOJIOMA U UMMYHOJIOMMA
3.2.7

Vudopmanusa 06 aBTopax

Jlyunenko AuHa BukropoBHa, K.0.H., Hay4YHBII COTpPYA-
HYIK OTZe/Ia [0 U3YYeHMIO JIeTIPbI, accucteHT Kadenpst «Kmnu-
HITYeCKas MMMYHOJIOTHSA € KYPCOM MOCTIEANIUIOMHOTO 06pa-
30BaHNA», ACTPaXaHCKUII TOCYJAPCTBEHHBI MEIUIIMHCKUIA
yHuBepcuTeT; foueHT Kadenpsl «[IpukmagHas OGuonorns u
MUKpPOOMONIOTNA», ACTpaxaHCKUII TOCYJapCTBEHHBIN Tex-
HIYeCKUil yHuBepcuteT, AcTpaxaHb, Poccus; ahrapova@
yandex.ru; https://orcid.org/0000-0001-8423-3351.

Caposann, JIropmMuna BanreHTMHOBHa, [.M.H., 3aBefly-
Iolias OTHEIOM II0 M3YYEHMIO JIeHpbl, ACTpaXaHCKMI Tro-
CYHAapCTBEHHDII MENUIMHCKUI YHUBepCUTET; Ipodeccop
Kadenper ¢usnonornyu, MopdoIoruy, reHeTUKn u 6rome-
IOMIVHBL, ACTPaXaHCKUII TOCYZApPCTBEHHBIN YHUBEPCUTET,
Acrtpaxanb, Poccus; luda_saroyants@mail.ru; https://orcid.
0rg/0000-0002-4426-3860.

Bknapg aBTOpOB:
Jlynenko A.B. - 0630p nmy6mmKanuii Mo TemMe CTaTbhy, Ha-
HJICaHMe TEKCTa PYKOIICH;
Caposnn JI.B. - HanucaHue 1 peakTUPOBaHNe TEKCTA U
yTBepiK/ieH1e (p1HATbHOTO BApMaHTa CTATbL.

Kondmukr natepecos.
ABTODBI 3asIB/IAI0T 00 OTCYTCTBUYU KOHG/IMKTA MHTEPECOB.

124 EET

Information about the authors

Anna V. Lutsenko, Cand. Sci. (Biol.), Researcher of the
Leprosy Department, Astrakhan State Medical University,
Assistant of the Department “Clinical immunology with a
course of postgraduate education”, Astrakhan State Medical
University, Associate Professor of the Department of Applied
Biology and Microbiology, Astrakhan State Technical
University, Astrakhan, Russia; ahrapova@yandex.ru; https://
orcid.org/0000-0001-8423-3351.

Liudmila V. Saroyants, Dr. Sci. (Med.), Head of the
Leprosy Department, Astrakhan State Medical University,
and Professor of the Department of Physiology, Morphology,
Genetics and Biomedicine, Astrakhan State University,
Astrakhan, Russia; ahrapova@yandex.ru; https://orcid.
org/0000-0001-8423-3351.

Authors’ contribution:
A.V. Lutsenko — review of publications on the topic of the
article, writing the text of the manuscript;
L.V. Saroyants- writing and editing the text and approval
of the final version of the article.

Conflict of interest
Authors declares no conflict of interest.

ITocmynuna e pedaxuuto / Received: 19.09.2022
Jopabomana nocne peyensuposanus / Revised: 26.09.2022
Ipunsama k nybnuxayuu / Accepted: 27.10.2022

Menuunacknit BectHuk FOra Poccun
2023; 14(1):119-124



