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Bonesnu nuzocomanbHoro HakorieHus: (BJIH) nmpencrasiasior coboii rpyriny opdaH-
HbIX 3200JIeBaHUI, BbI3BAHHBIX HEJOCTATOUHOCTHIO (hEPMEHTOB JIM30COM, B pe3yJbTare
Yero MPOMCXOOUT HAKOILJIEHHE HelepeBapeHHOTo MaTepuaia B KJIeTKaX 1 MOBpeXia-
I0TCsI TKaHU. Pazinuasich o TUIy HaKOIJIEHHOTO MaTtepuasa (0eaKu, JUITUIbI WIN yT-
nesomnnl), BJIH Takke upe3BbIuaitHO pa3HOOOpa3HBI 11O CBOEH KIIMHUYECKOM KapTUHE.
ITpu 3ToM HanboJee yacTeiM ITposiBieHreM BJIH siBasieTcss moBpekneHne Mo3ra, Ipu-
BOJSIIIEE K Pa3IMUHBIM HEBPOJIOTMYECKUM AUCHYHKLMSIM. K HacTosIlIeMy MOMEHTY
ussectHo 6osiee 70 BJIH, myist KOTOpbIX MpakTUyecku He cyliecTByeT 2(hGheKTUBHOMN
Tepanuu. Hacrosimmii 0630p MOCBsIIeH ob6cyXneHunto cymectByomnx bJIH, nx mo-
CJICICTBUIM JUIsl MO3ra, a TAaKXKe 3HAUCHUIO DKCIePUMEHTATbHBIX ((KMBOTHBIX) MOeei
IJTSI BBISICHEHUST MEXaHU3MOB X MaTOTeHe3a U ITOMCKa HOBBIX CPEICTB TEPAIUU.

Karouesovie cnosa: 6051€3HU JIM30COMAJIBHOTO HAKOILJICHUSI, JIM30COMBI, (DepMEHTOIIA-
i, HapyieHust LIHC, skuBoTHBIE Monen

DOI: 10.31857/S0869813923110080, EDN: GNDEZV

BBEAEHUE

bonesnu muzocomansHoro HakoruieHus (BJIH) mpeacraBiisiioT o060t IpyIILy peaKmx
TeHeTUYeCKUX 3a0oJieBaHuit (Tab1. 1), BRI3BAHHBIX NMCHYHKIMEN JIM30COMAJILHBIX hep-
MeHTOB KJIeTKM [1]. B pesynbrare aTux nucyHKIM HapyliaeTcs ayrogarus 1 Impouc-
XOIUT HAKOTUIEHWE HelepeBapeHHOro KJIETOYHOro Marepuaina (0ejKoB, YIJIeBOIOB WU
J'll/ll'll/ILlOB), BbI3bIBas TTOBPECXKIACHUEC pPa3JINYHBIX TKaHCﬁ, B TOM 4YMHCJIE LleHTpaﬂbHOI)’I
HepBHoii cucteMsl (LIHC) [2]. BJIH npencraBisitoT co60ii 0OIIMPHBINA KiiacTep 3aboJjie-
BaHUi, oObEeIMHEHHBIX O0Ieil 3Thonorueil (HapyleHreM paboThbl KJIETOYHBIX JIM30-
COM), KOTOpbIE KJIaCCU(PUITUPYIOTCS B 3aBUCUMOCTU OT TIPUPOIbI HAKaIlJIMBAEMOTO Be-
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Taomuma 1. OtaenbHbIe 60s1e3HU TU30coManbHoro HakorieHus (BJIH) 1 ux BctpedyaemMocTh B 00-
LIEH Moy

3abosieBaHUs YacroTa BCcTpeyaeMocTu

Bonesns lomme 1:40000—1: 60000
Bonesnp ®abpu 1:40000—1 : 120000
Mertaxpomatndeckas JIeMKogTUCTpohus 1:40000—1 : 160 000
Bonesns [Tomme 1:60000—1 : 140000
HeitpoHanbHble LIepOUAHBIE TUTO(DYCIMHO3BI 1:100000
Bboine3ns Kpa66e 1:100000
Cunnpom I'epmancku—Ilynnaka 1:500000
ACTapTUINIIOKO3aMUHYPUST Memnee 1 : 500000

11IeCTBa Ha MYKOIOJIMCAXapUu103bl, COUHTONMUTIUAO3bI, TAHTTIMO3UA03bI, [JTMKOT€HO3bI, JIU-
nodyclMHO3bI U TIMKonpoTernHo3kl [1]. K HacTosiiiemy MmoMmeHTy u3BectHo 6osiee 70 BJIH,
IS KOTOPBIX MPAaKTUYECKU He cyllecTByeT a3 dekTuBHOM Tepanuu. [1pu a3ToM Bo3pacTt
MaHubecTalM 3a00JIeBaHUS, TSXKECTb €ro TEUCHUSI M TUTTMYHAs KIMHUYecKast KapTuHa
MOTYT MEHSIThCSI B 3aBUCUMOCTHU OT TUIa 6ojie3Hu. [Ipaktuuecku mist Bcex BJIH xapak-
TepHBI OpraHoMeraiust (OCOOEHHO cele3eHKU M TMeYeHU), aKpoMeTasiusi, TTpOoOJIeMBbl C
OTIOPHO-ABUTATENIBHOM CUCTEMOI, a TAKXKe HapyllIeHUsT (PyHKIIMOHUPOBAHUS TIOUEK, Op-
TaHOB MHUILEBapeHMsI, cepala 1 IMpooaeMEl co 3peHueM |3, 4]. B nenom, mrst BJIH xapak-
TepHa KpaifHe BbICOKAsl CTEIeHb MHBATUAN3ALIMY TTIALIMEHTOB, a TAKXKE BBICOKAsI CMEPT-
HOCTb (4acTo B paHHEM BO3pacTe) U Mporpeccupyloiiee TeueHne 3adoneBanust [1].

Hecmotpst Ha To, yTo BJIH pasznuyatotcst mo npupoie HaKkariMBawIuXcs MPoayKTOB
oOMeHa U UMEIOT pa3IMYHble KIMHUYECKUE TTPOSIBJICHUS, Y HUX TaKXKe €CTh MHOXECTBO
obmux cumnromoB. Hammpumep, npu BJIH vacto nHabmonatorcs Hapymenus LIHC pa3s-
HOIi CTeTIEHU TSDKECTH, a TAKXKe MPo0JIeMbl B TICUXO3MOLIMOHATIbHO cdepe, NeMeHLIUS U
MoTopHBIe neunuThl [3, 4]. YacTteiMu npu3Hakamu nanueHToB ¢ BJIH sBisioTcst Takke
3aJepXKa MCUXOMOTOPHOIO Pa3BUTHUS, YMCTBEHHAsl OTCTAJIOCTh, a TaKXe pa3juyHbIe
HEBPOJIOTUYECKHE CUMIITOMBI, B TOM YMCJIE CyIOPOTrH, TUIIOTOHUS, aTAKCUU U TUTIEppe-
daekcus [4]. B COBOKYMHOCTH, 3TU JaHHbIE yKa3biBaloT Ha To, yTo LIHC siBasieTcst Baxk-
HOI1 MuIIeHbIO TIpU natoreHe3e bJIH, u uTo Ha Hee Takke MOXeT ObITh HallpaBjieHa Te-
panust JaHHbIX 3a00JIeBaHUIA.

KIMHNUKA 1 MEXAHU3MbI TATOT'EHE3A BJIH

bonesns lomre sBiasercss Hamboltee pacipoctpaHeHHolr BJIH, 1 BeI3BaHa myTtanueit
reHa GBA, xomupyroniero -riokoiepe6po3naasy, 4To MPUBOIUT K OECKOHTPOIBLHOMY
HaKOIUIEHUIO DIIOKOLIEpeOpOo3uaa U BbI3bIBAET OPraHOMErajivio, MOpaXXeHUe TMoYeK M
JIETKUX, a Takxke nporpeccupytoiiee nopaxeHue LIHC [2]. bone3us Toiie siBasieTcs: Ha-
CJIE/ICTBEHHbIM 3a00JieBaHMEM, MEePeNaloIUMCs MO0 ayTOCOMHO-PELECCUBHOMY THUILY.
Tun 1 60Jie3HN — caMblii paCIPOCTPAHEHHBIN U TSKEJIbIN, XapaKTepU3yeTcsl ITOJTHBIM JIe-
dumToM gaHHOTO (hepMEHTA U BBHI3BIBACT YBEJIUUECHUE TEYEHU U CeJIE3eHKU, KOCTHBIE
nedopMaly, HapylIeHue HEPBHOM CUCTEMBI U 3aAep:KKy pa3Butus [5]. Tum 2 6one3Hun
lome xapakTepusyercsl MpeXxneBpeMeHHbBIM JIETATbHBIM MCXOAO0M M CBSI3aH ¢ Aeduiim-
ToM (hepmeHTa. Ero cuMnToMbl pa3BUBAIOTCS B paHHEM BO3pacTe M TPOTPecCUpPYIOT
OBICTPO, OOBIYHO MPUBOMASL K CMEPTU B Bo3pacTe 10 AByX JieT [6]. Tum 3 6oyie3HU Takke
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MMEET paHHee Havyajlo, XapaKTepru3yeTcs YaCTUYHBIM Je(ULIMTOM ITI0OKOLepeOpOo3uaasbl
M BBI3BIBACT 3a/IEPXKY Pa3BUTUSI, KOCTHbIEe necdopMaliiM, HapylleHUEe IBUraTeIbHBIX
GbyHKIIMi1, aTakcuu u ciadboymue [5].

I1pu 6ome3nn Kpabbe mpoucxoauT mopaxkeHWe MHEIMHOBOM 000JOYKHM HEPBHBIX
KJIETOK, TIPUBOJIS K MPOTPECCUPYIOLIEi N1eMUeIMHU3alU, YTO, B CBOIO OUepe/lb, BbI3bI-
BaeT KOTHUTHMBHBIE U TICUXOMOTOPHBIE HAPYIIEHUSI, TIPOOJIEMBbI CO 3peHUEM, TUIIEPBO30Y-
IMMOCTb U CHMXKeHUe uHTesiekTa [7]. bonesnb Kpab6e BbizBaHa myrtanueii reHa GALC,
KOIMPYIOIIEro 1epebpo3u-P-ratakro3unasy, (hepMeHT cuHTe3a Iiepebpo3unos [2].
B pesynbTate B KjleTKe HaKaruiMBaeTCsl rajJakKToO3WILepaMul, MOHOTAIAKTO3WIIUTIIULIC-
PUI U TATaKTO3WIC(UHTO3UH, UTO MPUBOAUT K AEMUETUHU3ALIMU, HEUPOTOKCUYHOCTH,
ru0eIv OJIMTOASHAPOIIUTOB U TTOSIBJICHUIO NIOOOMIHBIX KJIETOK B Heliporiuu. Takke n3-
3a OTCYTCTBUS (DEPMEHTA U HEKOHTPOJUPYEMOTO HAKOIUIEHUST B JTM30COMaXxX KJIETOK Oe-
JIOTO BellleCTBa Hepa3pylIeHHBIX MOJIEKYJI, BO3pAacTaeT KOJIUYECTBO JIM30COM, UTO TIPU-
BOOUT K pazpymeHuio u cMeptu Kietok LIHC [7]. Cumnromsr 6one3nu Kpabbe moryt
BapbUpOBaTh B 3aBUCUMOCTH OT (DOPMBI 3a00JIeBaHUs M Bo3pacTa ero mnosipineHus. Oc-
HOBHBbIe TIpu3Haku JaHHoi BJIH Bki1touaioT 3a1epkKy ICUXOMOTOPHOTO Pa3BUTUSI, TPO-
OJeMbl C ABUTATENbHBIMU (DYHKIMSIMU, MBIIIEYHYIO CIa00CTh, CIACTUYHOCTD MBI,
HapylIeHUs] 3pEHUS U CIyXa, a TakXKe MPOrpecCUpyIollylo MOTep0 KOTHUTUBHBIX CIO-
cobHocTteit [2, 7]. Y HEeKOTOphIX MAllMEHTOB CUMIITOMBI MOTYT Ha4yaThCsl YK€ B paHHEM
NIETCTBE U OBICTPO MPOrPECCUPYIOT, IPUBOASL K CMEPTU B TE€UEHUE TMEPBBIX HECKOJIIbKUX
JIET XU3HU (paHHsIsI UHGbaHTUIbHAs GopMa). Y ApYyrux CUMIITOMbI OOJIE3HU MOTYT Ha-
YyaThCs MO3KEe U MPOrpeccupoBaTh MEIJICHHEE, YTO MTO3BOJISIET UM KUTh JoJible (T103/1-
Hs1s1 MH(paHTWIbHAS WU I0BeHWIbHast opma) [2, 7]. Ha naHHBIIT MOMEHT OTCYTCTBYIOT
3¢ GeKTUBHBIC METOIBI JIeueHUs 6oJie3Hn Kpaboe.

Bonesur ®abpu mpeacraBasieT co60il NIMKOCGHUHIOIUMNUI03, HACIEAYeMBbI CLIEI-
JIEHHO ¢ X-XpOMOCOMOIi, M BBI3BAHHBIN IeDUIIMTOM Koaupyemou reHoM GLA o-rajgak-
To3MIa3bl A. DTO MPUBOAUT K IMIPOTrPECCUPYIOIIEMY HAKOILJIEHUIO IJIOOOTpUAO3MILIEpaMu-
Jla BHYTPU JIN30COM, HecrnelnUIecKr MOBpeXIasi pa3IMuyHbIe CUCTeMbl OpraHos [2, 8].
CumnTombl 6051e3HM Pabpu BapbUPYIOT B 3aBUCUMOCTH OT (hOpMbI 3a00JIEBAHUST U BO3-
pacra ee MaHU(ECTAIIUM U OOBIYHO BKJIIOUAIOT XPOHUYECKYIO 00JIb, HapylIeHUs! (DyHK-
LIUM TIOYEK U CEPAEYHO-COCYIUCTOM CUCTEMbI, UBMEHEHUSI B HEPBHOM CUCTeMe, a TaKKe
TMIPOTrPECCUPYIOIILYIO TTOTEPI0O KOTHUTUBHBIX clTocOOHOCTel. Ha maHHbIiT MOMEHT [ist 60-
siesHn Pabpu HET Teparuu, XOTs OTIpeAeICHHYIO TTOJIb3y IPUHOCUT 3aMECTUTETbHAS Te-
panus O--rajakro3unasoi A [9].

bonesns [Momne (rukoreHos tuna 1) sipisieTcs penkuM HaclieICTBEHHBIM 3a00/1eBa-
HUEM, BbI3BaHHbIM MyTalueit GAA u neuMTOM O-IJIFOKO3UAA3bl, HEOOXOMUMOM ISt
paspylieHs TJIMKOTeHa, B pe3y/ibTaTe 4Yero OH HaKaruIMBaeTcsl B JIM30COMaxX KJIETOK pa3-
JIMYHBIX TKaHeil u opraHoB [2]. CuMmntoMmbl 601e3HU [TomIie MOTyT OBITH pa3JIMYHBIMU.
Y HOBOPOXACHHEIX JeTell ¢ paHHei ¢opMoii 6oie3Hu [Tomme HaOIIOOAIOTCS cephe3HbIE
MpoOJIeMBbI C IbIXaHWEM, MbIIIEYHAasl TUTIOTOHMSI, HApYIIEHWS TIUIEBAPEHUST U cepliey-
HOIi IesiTeIbHOCTU. Y MAallMeHTOB C Mo3AHel (opMoit 00JIe3HNM CUMIITOMBI MOTYT Ha-
JaThCsI MO3Xe B KM3HU U IIporpeccupoBaTh MemieHHee [10]. [1pu manHoit 00JIe3HM IIpu-
MEHSIeTCSl 3aMECTUTEIbHAS Teparus o-TTI0KO311a301, MTOMOoraroIasi YaCTU4HO MeTabo-
JIM3UPOBATH ITATOJIOTMUECKM OTJIOXKEHHBIN IIMKoreH [11].

HeiiponanbHble 1eponaHbie gunodycumHo3sl (HLJT) mpencrasnsiior coboii rpymiry
PEIKMX TeHeTUYECKUX 3a00IeBaHN I, KOTOPbIE XapaKTepU3YIOTCSI HAKOTIJIECHUEM TOKCHY-
HOTO MUTMEHTAa JIMTIO(MYCIIMHA B KJIETKaX pa3JIMYHBbIX OPTaHOB, BKJIIOYasi HEPBHYIO CU-
cremy [12]. HLIJI BrI3BaHBI MyTalIMSIMU B TeHaX, KOOUPYIOIINX pa3IMYHbIe (KaK TUIPO-
JIMTUYECKUE, TaK U CTPYKTYPHbBIE) IM30COMAJIbHBIE OeKi. OOIINM /1JIsI BCEX pacCTPONCTB
AaHHOM TPYIIIIHI SIBJISIeTCS aTpodus TKaHEH 1 HEBpOJIoOTMIecKre HapylreHus [12]. Y mamu-
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eHToB ¢ HIIJI Tak:ke oTMeUaloT CyI0pOKHbBIC TIPUTTAAKHU STTUJICTITUYECKOTO TUITA, CHUXKE-
HUE 3pEeHMsI, aTaKCUIO, MUKpolledannio, raJuliolMHALIMA U TICUXOMOTOPHYIO JlereHepa-
muio [2]. HILJT o6bI1YHO TIPOSIBIISIIOTCS B IETCKOM WJIM MOJPOCTKOBOM BO3pacTe U Mpo-
rpeccupyoT co BpemeHeM. Kak v mnst npyrux BJIH, B Hacrosiiiiee BpeMsi OTCYyTCTBYIOT
a3 dekTuBHBIE METOIBI JICUECHUSI JAHHBIX 3a00JIEBAaHUIA.

Mykornonuncaxapyuao3bl SIBIASIOTCS PEIKMMU TeHEeTUYEeCKMMU 3a00JieBaHUSIMU, Bbl-
3BaHHbIC MYTallSIMU Te€HOB (DepMEHTOB MeTaboyim3Ma MykKomnojucaxapumoB [4]. Ilpu
3TOM MPOUCXOAUT HAKOIUIEHWE MYKOIOJUCAXapUAOB B PA3IMUYHBIX TKAHSIX U OpraHax,
oco6enHo B IIHC [2]. Bce dopMbl MyKomoJMcaxapuao30B SBISIOTCS XPOHUYECKUMU U
MPOrpecCUupyIoOMMU 3a00JIeBaHUSIMU, KOTOPbIE MOTYT OKa3bIBaThb CEpPbEe3HOE BO3/CHi-
CTBHE Ha Ka4yeCTBO XXKM3HU IMallMeHTOB. JIeueHre NTaHHBIX PAcCTPOMCTB BKIIIOYACT MO~
JIep>KUBAIOIIYI0 Teparivio U yrnpapjieHue cumiromamu. Hekotopbie ¢hopMbl MYKOITOJIM -
caxapMII030B TaKXe MOTYT KOPPEKTHUPOBAThCsl crielinuieckoii (hepMeHTHOI 3aMeCcTr-
TEeJILHOM Tepanueil Win TpaHCIUIaHTalle KocTHOro mo3ra [13, 14].

MertaxpomMaTuueckas JeHKoaUCTpodusl MpeacTaBisieT co00i HacaeACTBEHHOE 3a00-
JieBaHUE, BbI3BaHHOE Ne(ULIMTOM apwicyibdarasbl A, KOTOPbIii TPUBOAUT K HAKOILJIE-
HUIO LIepedpo3ua-3-cynbdara B MUESTMHOBBIX 000J10UKaX HEPBHBIX BOJOKOH. DTO CIO-
COOCTBYeT pa3pylICHUIO MUEIUHA U YXYILIeHUIO (yHKIIMOHUPOBAHUSI HEPBHOM CUCTEe-
Mbl [15]. CuMnToMbl ©OJIe3HW MOTYT HayaThCsl B JIETCKOM WJIM B3pOCJIOM BO3pacTe U
BKJTIOUAIOT B ce0sl I3BMEHEHMSI MOBEIeHUSI, 3aIepKKY TICUXOMOTOPHOTO Pa3BUTHS, TTOTe-
PO MOTOPHBIX HAaBBIKOB U IIPOGJIEMBI CO 3peHUEM U ciiyXoM [16]. JleueHne MeTaxpomaTu-
yecKoii JieitkonucTpodun BKIIOYaeT B ce0s1 TpaHCTIJIAaHTALIMIO KOCTHOTO MO3Tra U TeHEeTH -
JecKylo Tepanuio [15].

Bone3np laHOHA 3aTparnuBacT pa3jiMYHbIE CUCTEMbl OPTaHOB B pe3yJibTaTe MyTalluU
reHa LAMP2, HeoGXOOMMOTO JIJIT HOpMaJIbHOM paboThl KiieTok [17]. bone3ns JdaHoHa
TMPOSIBIISIETCS Y MY>KUMH B paHHEM JIETCTBE M MOKET TIPUBECTHU K 3a7ePXKKe TTICUXOMOTOP-
HOTO pa3BUTUsI, MBIIIEYHON C/1abOCTH, CEpIeYHON HEIOCTAaTOUHOCTH, TMOBBIIICHHOMY
conepxkaHuto epMeHTOB MEYeHU U IPYyruM TpobiieMaM. Y XKeHIIMH ¢ MyTallMeil TeHa
LAMP2 6071e3Hb MOXKET IIPOSIBIISITECS B O0JIee JIETKOM I acCUMITTOMaTUIHOM dopme [17].
Jleuenue 6one3nu JlaHoHa TIPEeMMYIIECTBEHHO HAIPaBJIeHO Ha YCTPAHEHUE CUMIITOMOB.
I1pn 6ome3nu CaH(pWINIIIO, B CHJTy HEXBAaTKU CIIEHU(UISCKIX JIN30COMaIbHBIX (pepMeH-
TOB, B OpraHM3Me TIOBBIIIAETCSl KOHIIEHTpAIMs MPOAYKTOB pacrafa renapaHcyibdara,
OKa3bIBamIIMX Tokcudyeckoe Bozaeiicteue Ha LIHC. MetabonThl HaKaIUIMBaIOTCSI B HEM -
pOHax MO3ra, NMPUBOAS K YBEJIMUYEHUIO Pa3MEPOB JIM30COM, TUCTPODPUU OTPOCTKOB U UC-
TOHUYEHUIO MHUEJMHOBOI 00070uku HeipoHoB [27]. Ilpu 6onesnm Humanna—IIuka
(tun C) nauueHTsI (a TakKe MbIY ¢ HokayToM reHa NPC 1, accouMupoOBaHHOTO C JaHHOM
BJIH) ¢dopMupyloT n3ocoMaibHbIe 3aIlachl XOJIECTepUHA U OPYTUX JIMIIUAOB, a TaKXkKe
MeMOpaHbl C U3BMEHEHHBIM JIMTIMAHBIM COCTaBOM. JIMHaMUKa CcoaepKaHUs JIMTTUAOB B
MeMbOpaHax 1pu 6one3nu HumanHa—ITrka MOXeT cItoco6CcTBOBAaTh U3MEHEHMIO (hYHK-
LIMOHUPOBAHUS PELIETITOPOB IJTyTamMara, MOCKOJIbKY XOJIECTEPUH UTPAET BaXKHYIO POJib B
opraHm3anui 1 GYHKIIMOHUPOBAHUM JIUMUAHLIX padToB [32, 33].

Hexotoprie BJIH, ocobeHHO MyKoIorcaxapyuao3bl U NIMKOT€HO3bl, UMEIOT OTHOCH -
TeJIbHO BBICOKYIO BCTpeuyaeMocTh (Tabj. 1). B meiaom, Ha kaxabie S000—8000 HOBOpOX-
NIEHHBIX B MUPE MPUXOIUTCSI MpUMepHO oauH ciaydait BJIH. OgHako yactora BO3HUKHO-
BeHMs Kaxnoit otnenbHoit BJIH cumbHO Bapeupyert [1, 8]. Pactipoctpanennocts BJIH
(Hanpumep, 6ose3Hn Pabpu) MOKET TakkKe pazauyarbes 1o mony — 1 : 40000 y My>XunH 1
1:20000 y>kenwmuH [8, 9, 18]. boaesus Iome Bctpevaerca y 1 : 40000—1 : 60000 HOBO-
POXIOEHHBIX, a Y eBpeeB-allkeHa3n ee 4yacTtora Bcrpedaemoct — 1 : 800 [5]. B CILIA
yacrtoTta 6one3Hu Kpa66e cocrapnsiet 1 cinyyait Ha 100000 [19], B ckaHAMHAaBCKUX CTpa-
Hax — Ha 50000 [20], a cpeau manecTUHCKUX apaboB — Ha 6000 HOBOpOXIEeHHBIX [7, 21].
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MeTtaxpoMmaTuueckas JeikoaucTpodus Bcrpeyaercs: ¢ yacroroii 1 : 40000—160000, ox-
HaKO Cpeau eBpeeB-xab0aHUTOB — Ha mopsakuy yaue [15]. YacTtora BcTpeyaemMocTu 060-
sne3nu [Tomme — 1 : 60000 ¢ mo3nHuM Havajiom, u 1 : 140000 y manMeHTOB ¢ Kjlaccuve-
ckoii nHdaHTWILHOM hopmoii [22]. PacnipocTtpaHeHHoCTh pasnuuHbix HLJI Takke Bapbu-
PYET B 3aBUCHMMOCTH OT HOITYJISIHAM M 3THOCA, ITOOAJIBHO ollcHMBAasICch Kak 1 : 100000 [1],
1.6—2.4 8 CIIIA u 2—7 B CkanguHasuu [12], cMm. Takke [23, 24] u ta6n. 1. O6srano BJTH
HaCJIeIyIOTCS 10 ayTOCOMHO-PEIIECCUBHOMY MeXaHU3MY [2], 3a UCKJTIOUEHUEM CIIETIIEH-
HbIX ¢ X-xpomocomoii BJTH (6one3nu JanoHa [17], @a6pu [25] u cunapom XanTepa [26]).
OnHoit u3 maBHBIX ocobeHHocTeit Bcex BJIH sBisercs BblpaxkeHHass MyJIbTUCUCTEM-
HOCTb HAHOCMMOTI'O MMM ITOBPEKAeHUsI, ITOUYTH Beerna 3aTparuBaromias LIHC [3].

HAPYIIEHHWA OHC I[TPU BJTH

CrnenctBueM MyJbTUCUCTEeMHOCTH BiausiHUS BJIH Ha opraHusm maumeHTa sIBJIsIETCS
nopaxeHue LTHC (B pe3ynbTaTe HAKOTUIEHUSI TOKCUYHBIX BEIIIECTB B HEMpOHAX WJIN Hell-
poruM), HapylleHWe HeHpOTpaHCMUCCUU, JTUOO OTMOCpeNOBaHHOE BO3NEWCTBHE Ha
LHHHC. Hanpumep, mipu 601e3u1 CaHOMIUIIIO IIPOrpecCUpyollee HaKOIUIEHUE IIPOIYK-
TOB pacriaja renapaHcyiabdaTa MIPOBOIMPYET He TOJIBKO THOEb HEIHPOHOB, HO M IpyTHe
naroJjiornyeckue Ipoiieccel B IITHC, B ToM umciie HelipoBocnajaeHue, HelipoaereHepa-
LU0 U OKUCIUTENbHBIN cTpecc [27]. IIpu 3ToM TakKe HaOJII0OAaI0TCSl HApyIIeHUs U B pa-
0oTe HelipoMenuaTOPHBIX CUCTEM: HallpuMep, B Moaesu naHHoii BJIH y Mmbiieit HaG10-
JaeTcsl akCoHaJIbHas1 TUCTpodus fohaMUH- U XOJTUHEPTMUECKUX, a TAKXKEe COAepXKaIlIUX
ramma-amuHoMacJstHyto kuciaoty (FAMK) HeiipoHoB [28]. HakoHel, necyuunT uiu He-
JIOCTAaTOYHAsl aKTUBHOCTD ONpeAeIeHHOro in3ocoManbHoro depmenTa npu BJIH Ttakke
MOXET BbI3BaTb BTOpUYHbIe MoBpexneHus u auchyukuuio [ITHC [2]. Haubonee yacro
MopaxaroTcst 6a3ajabHbIC SIpa FOJJOBHOTO MO3ra, TUITOGU3, a TaKKe HEPBHI IJ1a3 M CITUH-
HOTO MO3ra, BBI3BIBAsI 3aIepKKY MCUXOMOTOPHOTO Pa3BUTHUS, CYAOPOTH, MOTOCEHCOP-
HbIe HApYIIEHUST, TPOOJEMbI C KOOPAVMHAIIEH U MHOXECTBEHHBIC IpyTe HEBPOJIOTHYE-
ckue nucyHKuuu [7].

[TockoJIbKY JIM30COMHBIN armnapar HEMPOHOB TPSIMbIM 00pPa30M BOBJIEUEH B 000POT
HelipoMeauaTopoB MPU MPOBeAeHUM HepBHOTO umilyiibca, BJIH Baustior u Ha aToT ac-
nekt LIHC. B yactHOCTH, IMCHYHKILMS IN30COM IIPUBOAUT K MOBPEKICHUIO HEMPOHOB
3a cyeT AucbasaHca HEMPOMEIUMATOPOB B CTOPOHY 9KCAUTOTOKCUUHOCTHU [29]. JIuzocombl
TakXe UTparoT poJib B TPAHCIIOPTE HEMPOMEAUATOPOB BHYTPU HEMpPOHA, TOCTABISAS UX K
NIEHIpUTaM IIMITMKOB B HeWpOHax, a TakXke B JAerpaialMy pelenTopoB, HaIlpuMep
TAMK [29, 30]. HapyuieHue paGoTbl JTU30COMHOTO afrapaTta HEPBHOU KJIETKHA MOXET
HapylIUTh [JIyTaMaTepruyecKylo HeMpOTpaHCMHUCCHUIO, OKa3blBasi BJIUSIHUE UM Ha acTpO-
LIMTBI, KOTOPbIE TAKXKe SIBJSIIOTCSI BAXXHBIMU 3BEHOM B HEHPOTPAaHCMUCCUU. DTO MPUBO-
IUT K HapyIlIEHWIO roMeocTa3a IJlyraMara B aCTPOLIMTAxX, 1 HETaTUBHO CKa3bIBaeTCsl Ha
aCTPOLIMTApHBIX TepeHOCYMKax miyramara [31], Hanpumep, nipu 6ojie3Hn HumanHa—
IMuxka [32, 33].

Haxkonen, BmusHue BJIH na ITHC Takke xapakrepusyeTcsi KOCBEHHBIM BO3AElCTBUEM
MaTOJOTMYECKUX MPOIECCOB B 00XOI META0OJIMYECKUX MyTell caMUX HEIIPOHOB, BMECTO
KOTOPBIX CTpafaloT KJIETKW UM TKaHU, o0ecreynBalolie ux IesiTeJIbHOCTh (HalpuMmep,
SMUTENMAJIBHBIC KJIETKHU COCYI0B Mo3ra 1pu 6ojie3Hu Madbpu, Tpu KOTOPOU HapyIaeTcst
MO3roBO€ KpOBOOOpallleHe U BOZHUKAIOT MHCYJIBTHI U uilleMusi Mo3ra) [25]. Hapyie-
Hus [THC nipu 3TOM BO MHOTOM CB$SI3aHBI C CUJIBHBIMU OOJIIMM, KOTOPbIE YaCTO MPUBO-
IAT K pa3BUTHIO ACTIPECCUU Y TPEBOTH Y TTALIMEHTOB. D(M(HEeKTUBHOCTD YTUIU3AIUHU TJTIO-
KO3bl HEipOHAMM MO3Ta TaKKe CHUKEHa y TallMeHTOB ¢ 60se3Hblo Dabpu, MO3BOISS
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MPEATOJOXUTh, YTO HAPYLIEHUE IHEPTeTUYECKOTOo OOMEHA CITIOCOOCTBYET HEBPOJIOTUYE-
CKHUM HapylieHusM ripu naHHoii BJTH [34].

OKCITEPUMEHTAJIBHBIE MOAEJIN BJIH

Mognenn Ha XKMBOTHBIX IIMPOKO MCIOJb3yIoTcs miis n3ydenus BJIH. Tak, yucno uc-
cienoBanuii BJIH ¢ ncmonbs3oBaHWEM I'PBI3YHOB € KaXXIbIM TOIOM CTPEMUTEIBHO pacTeT
Osaronapsi BO3MOXKHOCTHU CO3/IaHUSI HOKAYTOB MO U3BECTHBIM TAPT€THBIM T'€HaM-0pPTOJIO-
ram. Hampumep, cylliecTBYIOT MHOTOYMCAeHHbIe MoAeau 6oyie3Hu [ollle Ha OCHOBE Te-
HETUYECKM MOAUMULIMPOBAHHBIX MbIlleii. B yacTHOCTU, MyTaHTBI 1o reHy GBA nipu
POXIEHUU NEMOHCTPUPYIOT HENOCTATOUHYIO Maccy Tejla, IMaHO3, aHOMaJIbHOE IIbIXa-
HUeE, TPOOJIEMbI ¢ MTUTAHUEM M CHUKEHHYIO IBUTATEIbHYIO aKTUBHOCTb, YMUpasi B TeUe-
HUe 24 4 nocye poxneHust [35]. Y KMBOTHBIX ¢ TeHETUYECKU CHUXXEHHON aKTMBHOCTbHIO
IToKollepedpo3uaassl B Mo3re (10 25%) B pa3HbIX OpraHax U TKaHSX MOSIBISTIOTCST KJIET-
ku Tomre (Makpodaru, HachlllIEHHBIE JIMTIUAAMU) U OTMEYaeTCsl MPOrpeccupyloiiee Ha-
KOILUIeHHE DoKo3uiepamuaa [36, 37].

[TonoOGHBIE TONXOMBI MPUMEHSIIOTCS U JUIsI MoAenupoBaHus 6ose3nun Kpab6e, onHo
W3 JIY4YIIIX MOMACJIe KOTOPOM SIBISIIOTCS MBI JIMHUU “Twitcher”, neMOHCTpHUpYIOIIe
MPaKTUYECKU UIEHTUYHbIE HEBPOJIOTUUECKHUE TMPOSIBJICHUS, HAOIIOHaeMble y JIIoaeit ¢
NaHHBIM 3a00JieBaHUEM. B TKaHsSIX Mo3ra 1 rneyeHu 3TUX MblilIeil HaOIoqaeTcsl HelnocTa-
TOK aKTUBHOCTHU TaJIaKTO3WILIEpaMUIa3bl U JaKTO3WILepamMuiassl 1, Kak u ripu 6oJie3HU
Kpa66e uyenoBeka [38]. M xoTs1 oHM (peHOTUNMYECKU HOPMAaJIbHBI IPU POXICHUM, YKe K
3 HeneJsIsIM 3TU MBIILIUW Pa3BUBAIOT T€HEPAIM30BAHHBIN TPEMOP U OcjiablieHe MBIIIIEYHO-
ro TOHYyca, MIPUBO/sIIIee K UCTOILIEHUIO U CMepTH (K 3 MecsiliaM) B CBSI3M C IIPOTIPECCUPY-
IolIEei AeMueTnHu3aneil HeiipoHos [39], npencTaBiisist co00il OMOXUMUYECKU Y KIIMHM -
YeCKM BaJIMIHBII aHator 6o1e3H1 Kpabbe denoBeka [38].

Kak 1 mpu MeTaxpoMaTudyecKoii JeiikogucTpoduu 4yeaoBeKa, JUHUS Mbllei ¢ nedu-
LIMTOM LiepeOpo3uAcyabdara3bl HaKaruiMBaeT COUHTOIUNUIBI B PA3JIUYHBIX TKAHSIX Op-
raHu3ma, BKJIIo4dast HepBHYIO [16]. X0oTs y GONbHBIX JIIOAeil HaOIIOOAIOTCS CXOMHBIE Xa-
PaKTEPUCTUKU HAKOIUICHUSI, TpyObie nedeKThl O6eJIoro BellecTBa He BBISIBIISUIUCH 0 J10-
CTUKEHUsI JABYXJIETHEro Bo3pacTa. [Ipu STOM TromoBajible MBIIINU J1€MOHCTPUPYIOT
acTpOIMO3, yMEHBIIICHHUE TTIOTIEPEYHOTO CEYEeHNSI aKCOHOB, a TaKXKe u3MeHeHue Mopdo-
Jioruu neHapuToB KieTok [lypkuHbe Ha hoHe HapyllleHUT HEHPOMOTOPHOU KOOpAUHA-
uu [16].

st co3naHust aKcnepuMeHTaaIbHOI Monenu 6ose3Hu [lomMme y Mbllieit HOKayTUpo-
BaH reH KMCJION (-TJTI0OKO3M/1a3bl B SMOPUOHAIBLHBIX CTBOJIOBBIX KieTkax [40]. [omo3u-
TOTHBIE MBIIIM C HOKAYTOM IO 3TOMY I'eHY AEMOHCTPHUPYIOT JIM30COMBI, COAEpIKaIINe
IJIMKOTEH, BCKOPE MOCJIe POXIACHMS B KJIETKAX CEPASYHOM TKaHU, TIEYSCHN U CKEJIETHBIX
mbi. K Bo3pacty 13 Hea. y HUX (pOPMUPYIOTCS KPYITHBIE OYaroBble OTJIOKEHMST TJINKO-
reHa, a BaKyoJIsIpHbIe ITPOCTPaHCTBA OKPAIIIMBAIOTCS TTOJOXKUTEIBHO Ha KMCITYIO hocda-
Tasy, 4TO SIBJISETCS XapaKTepPHBIM MPU3HAKOM JIM30coMajibHOi1 maTonoruu [40]. I1pu Ho-
KayTe K BO3pacTy TpeX C IMOJOBUHOMN Heleb HabIoaaeTCsl 3HAYNTEIbHOE CHUKEHUE T0-
IBUXKHOCTM M MBIIIEYHON CWJIBI, pa3BUBaloIlMecs Io3xe B aTpoduro [41]. s
MoneJIMpoBaHus Mojeau JJlaHoHa co3maHa JIMHUS MblIIeii-HOKAyTOB I10 T'eHY, KOIUPYIO-
memy LAMP2, uz-3a necpuninra Koroporo u obyciosneHa naHHast BJIH y yenoBeka [42].
OrcyrctBue LAMP2 B MBIIIMHOM MO3Te BBI3bIBAET peaKkIiu HeiipoBOCHaIeHUsI, TICUXO-
MOTOpPHBIE HapyIIEHUST ¥ CHIDKEHUE OOYYeHHMSI, UTO YKa3bIBaeT Ha HapyllleHUe (PYHKIIU-
OHMPOBAaHUS TUITIIOKaMIIa, BEI3BAHHOE HEeMPaBWJILHOM pabOTOI TM30COM M TTATOJIOTHY -
HBIM HaKOIUIEHVEM JIUITMAHBIX MOJIEKYJI B eT0 KJIeTKax [42].
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HIIJI Takke ycrelmHo cMoaeupoBaHbl Ha rpeidyHax. Hampumep, B KauecTBe MoJe-
sm HIJI mepBoro Tura MCIOJb3YIOT MBIIIEH ¢ HOKAYTOM TeHa MajJbMUTOWI-TIPOTEUH
THo3CcTepasbl 1 — (pepMeHTa, OTCYyTCTBHME KOTOPOTO OOYCIABJIMBAET NaHHBIN MOATUI
HIJT y yenoBeka. [TonydyeHHbIE HOKAYTHBIE MBI TTOBTOPSIOT MHOTHE TTaTOJIOTUYe-
CcKHUe TMpU3HaKW, HabJfomaeMble y MAlMeHTOB — HaKOIUIEHHWE ayTOMIyopeCcleHTHBIX
OTJIOXEHHI B HEMpOHaX, TSKeIble W TTPOTpecCUpyolne HelipoaereHepaTUBHBIEC TTPO-
IIECCHl B MO3Te, TICMXOMOTOPHBIC HAPYIICHUS, CYTOPOTH M KOPOTKas TTPOIOJKUTENh-
HocTh Xu3Hu [43]. dasa co3manusa moneneit HILJI tunoB 2 1 3 uCIonb3yoTcs JMHUN
MbliIelt, HokayTHbIe 1o reHaM CLN2 u CLN3, oTBETCTBEHHbIE 3a CUHTE3 (DepMEHTOB,
HEeIOCTaTOK KOTOPBIX acCOLIMUpPOBaH ¢ naHHbIMU noaTunamu bJIH yenoBeka. Hampu-
Mep, MbIIIM, HOKayTHbIe 110 reHy CL N3, NposIBASIOT MAaTOJOrM4yecKre Mpru3HakKu, KO-
TOpbIE UMEIOT CXOACTBO C KJIMHMYeCKUMM TposiBieHussMu HIIJI: HapyiieHue nosene-
HUSI, HAKOIUIEHUE JIM30COMHBIX ayTO(MIyOPECIIEHTHBIX 3aracalolyx TeJiell, IOBPeXIe-
HUS CETYATKU M COKpallleHUe MPOAOJIKUTEIILHOCTY XXU3HU [44]. Y MbllIeii-HOKayTOB 110
reHy CLN3, Takxke HaOJOmal0TC XapakKTepHble ayTOo(MJIyOpeCLEHTHbIE OTJIOXKEHUS B
TKaHSIX, OTKJIOHEHUSI HEBPOJIOTUYECKOTO XapaKTepa, MIPOrpecCcupylolie CoO BpeMEHEM,
CHIDKEHUE ABUTATEIbHOM aKTUBHOCTU 1 Cyooporu [45].

Hcnonb3oBaHue rpuidyHoOB B ucciienoBanusx BJIH, HecoMmHeHHO, MeeT CBOU orpa-
HUYEHUSI, KOTOpbIe MOTYT MOBJIUATh Ha OOIIYI0 MHTEpIIpeTalinio pe3yabraToB. Hampu-
Mep, He Bce BJTH MOTyT GBITh OJTHOCTHIO CMONIETMPOBAHBI Y TPHI3YHOB, ITOCKOJIBKY HEKO-
TOpBIEC aCMEeKTHl MATOJOTUM U CUMIITOMBI, XapaKTepHbIe Wi KOHKpeTHOM dopmbr BJIH,
MOTYT OBITh HEIOCTYITHBIMH TSI BOCCO3JIaHUsI Y KPBIC U MBILIICH WJIM TTPOSIBJISITHCST HEIO -
CTaTOYHO 4eTKO. DYHKIIMOHAbHBIE M META0OIMIECKIE XapaKTePUCTUKU JTU30COM T'PhI-
3YHOB TaKKe MOTYT OTJIMYATLCS OT YeJIOBEUYECKHUX JIM30COM, BIIMSS HAa MeTabOTUIECKIE
MyTH 1 06pabOTKy MOJIEKYJT BHYTPH KJIETOK. HecMOTps Ha 3TO, TPBI3YHBI SIBJISTIOTCS LIeH-
HBIMU MOJIEJbHBIMU opraHu3Mamu ist ucciaegoBanusi BJIH, criocoGcTBys pa3BUTHIO
Kak pyHIaMeHTaJbHbIX 3HAHUM 0 MeXaHM3MaX 3TUX 3a00JIeBaHUI1, TaK U pa3paboTKe 60-
see 3¢pGEeKTUBHBIX METOIOB TUATHOCTUKU U TePaITuu.

MOAEINPOBAHMUE BJIH HA PbIBAX 3EBPAITIAHUNO

BaxxHbIM J1TaGOpPaTOPHBIM XXUBOTHBIM TSI 3(PHEKTUBHOTO MOIEIMPOBaHUST O0JIe3HEe
HHC sasnsterca 3ebpamanuo (Danio rerio) — BUL IPECHOBOTHBIX PHIO, KOTOPHIN IITHMPOKO
WCIIOJIB3YeTCSI B OMOMEIULIMHCKUX UcclienoBaHusx [46]. VIMes TM30COMHYIO CUCTEMY,
CXOIHYIO C CMCTEMOM JIM30COM UeJloBeKa, 3e0pafaHro TakkKe MOABEPKEeHBI pa3TMUHBIM
3a00JIeBaHUSIM, CBSI3aHHBIMU C AUCGhYHKIMEN JTU30COM, YTO JeIaeT UX MOTeHIUAIbHO
LIEHHBIM MOJIeJIbHBIM opraHu3MoM i uzydeHus: bJIH [47]. Hanpumep, Ha 3e0pagaHuo
MOHO M3y4aTh KaK TeHeTnyeckue akTopbl, Tak U (haKTOpbl OKpYXKalollleil cpenbl, BIu-
sifole Ha (DyHKIIMOHUPOBAHME JIM30COM, a Takke 0OHApy>KUBaTh HOBbIE TeHBI U OMO-
mapkepsl BJIH. B yactHocTH, Monenupyst Mmonesb lolle Ha 3e0pamaHo, HOKAyTUPYIOT
reH GBA, yacTuyHasl Wiu TojHasl yTpaTta (QyHKIUH KOTOpOro HapyiaeT nuddepeHim-
POBKY 0OCTe00JIaCTOB U MUHepaiu3aluio Kocteil [48], HO TIpu 3TOM He HabGJIIOAAI0TCS
HEBPOJIOTUYECKME HapYILIeHMUSI.

st co3nanust Mmoaenu 6osie3Hu Kpab6e Ha ppidax co3maHbl IMHMM, HOKAYTHBIE 10 Ie-
HaM, aHaJIOTUYHBIM 4eoBeuecKomMy reHy GALC. Y naHHBIX pbIO OTMEUYEH MOBBIIIEHHbII
anorTo3 B HEPBHOM TKaHU, HO HEe 3aMeYeHO HAKOIUICHMS rajlaKTO3WILepaMuIa, 4To OT-
JINYAETCS OT TAaHHBIX, MOJYYEHHBIX Ha YeJIOBEKE U IPhI3yHaX, 1 MO3BOJISIET U3y4yaTh MaTo-
reHe3 6os1e3H1 Kpa66e B 06X01 HEKOHTPOJIMPYEMOTO HaKOTIECHUS ralakTo3WIlepaMuaa
U BBITEKAIOIIEH 13 3TOro HelipoTtokcnuHocTu [49]. Monens 6ose3nu [Tomne Ha 3eGpana-
HUO UCTIONb3YeT MyTALIMIO TeHa KUCIION Ol-TJTIOKO3U1a3bl, YTO TPUBOJUT K U3OBITOUHOMY
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HaKOIUICHUIO INIMKOTEeHa B KJIETKAaX MeYeHW, MO3ra U MBIIILI, B [IEJIOM HallOMUHAas KJIK-
HU4YecKuii peHoTur 6ose3nu [45, 50].

I1pu monenupoBanuu 6ose3Hu JlaHoHa y peI6 ¢ HoKayToM 1o reny LAMP2 onucan
KapIMOJIOTUYECKUI (PEHOTHUII, B TOM UYMCJIe HapacTaHUe IUIOTHOCTU BaKyoJieil B KJieTKax
CepaeyHOI MBIIIBI (XapaKTEPHBIN MPU3HAK ayTodaruu), cepaeyHasi HEA0OCTATOYHOCTh
(cHUXXeHUe MepeHOCUMOCTU (PU3UUECKOU Harpy3KU, YBeJIMUEHNE Pa3MePOB Mpencepanit
Y TIpUTYIUTeHUE B-aapeHepruIecKoil COKpaTUTEThHOMN peakilnm), a TAKKe P HEBPOJIO-
TUYECKUX HapylIeHU (HEpBHO-MBbIIIEUHbIE Ne(EKTHI, BbIpaxkamllUecs B y4alleHHOM
MOoBOpauYMBaHUU U KpyxkeHun) [51]. Monens HIIJI BToporo Tvuma 6a3upyeTcsl Ha HeXBart -
Ke TTaJIbMUTOUJI-TIPOTEMHTHO3CTepa3bl 1 B opraHu3Me 3e0panaHuo. PeIObI-MyTaHTHI 110
TeHY TaHHOTO (pepMeHTa IEeMOHCTPUPYIOT BhIPAXKEHHYIO HelipoiereHepalnio, MUKpolie-
¢anuio, anorTo3 B ceTyaTke U MO3KeuKe, COKpallleHUeM IMPOIOJIKUTEIbHOCTU KU3HU U
aHOMAaJIbHBIM YBeJIMYEHUEM JIM3ocoM [52]. AHanorndHo, st coznanust moaenu HILJT
TUna 3 Ha 3e0pagaHro UCIIOIb30BaH HOKayT reHa CLN3, BOCIpOU3BOASIIINIA TTATOJIOT Y-
YecKure TMPU3HAKU 3TOTo 3a00JIeBaHUS YeJIOBEKa — CHUKEHUE MPOIOIKUTEIbHOCTH KU 3-
HU, aKCOHOMATUIO, MOTOPHbIE HAPYILIEHUS BIUIOTh OO MOJHOW MOTEpU TOABUKHOCTH,
CMepTh HEPBHBIX KJIETOK, PETUHOIIATUIO, U cymoporu [53].

B uenoMm, 3e6pamaHuO SBISIIOTCS TPUBJIEKATEJIbHBIM MOAEIbHBIM OOBEKTOM LIS
nzydyeHusi BJIH. JlonoaHUTEIbHBIM UX MPEUMYIIECTBOM SIBJISIIOTCSI ITPO3pauyHble dM-
OpPMOHBI, KOTOPHIE TTO3BOJISIOT JIETKO BU3yaJIM3MPOBATh MPOLIECCHI PA3BUTUSI OPTaHU3-
Ma U TIOBPEXIEHUE OTIEJIbHbIX OPTaHOB U TKaHel. Takke K HacTOs1IeMy MOMEHTY Cy-
IIECTBYET ILIMPOKUI CIEKTP TMOBEACHYECKUX U TOKCUKOJOTMYECKHUX TECTOB KaK Ha
B3POCJIbIX OCO0sIX 3e0palaHno, TaK U Ha TUUYMHKaxX. CyllecTBYIOT TaKXe BAJIMAUPOBaH -
HbI€ IIUTOTOKCUYECKNE TECThl HA SMOPUOHAX, KOTOPbIE TTO3BOJSIOT OLUEHUTh IEJOCT-
HOCTB JIM30COMaJIbHBIX MeMOpaH [54]. Bce 3To sIBIIsIETCSI OCHOBOI, TTO3BOJISIONIEI TPO-
BOAUTH BbICOKO3((MEKTUBHBIN CKPUHUHT pa3IUYHbIX [IpenapaToB Ha MOJieJIu 3e0pana-
HUO, B YAaCTHOCTM NpPU T[OUCKE TEepamneBTUUYECKUX CPEACTB. TakK, K HaCTOSIIEMY
MOMEHTY yXe CYIIECTBYET PSiI MOJEeKYJ, NU3YYeHHBIX Ha 3e0pagaHuo W JOLIEAIINX 10
CTaauy KIMHUYECKUX UcbITaHuii. K TakuM BellecTBaM OTHOCSTCSI MOTU(UKALIMS MO~
nekyasl PROTO-1 (KoTopast MOXET MCITOIb30BaThCs ST NPO(PUIAKTUKA OTOTOKCUY-
HOCTM), KJIeMHU30J (ITOTeHIMAJbHBIII TepalieBTUYECKUI MpernapaToM Ipu TeHeThve-
CKOW anujiericuu) U BeMypadeHUO (KOTOpbIii MOXKET MCITOJIb30BaThCs MPU apTepuoBe-
HO3HOIT Manipopmanun) [55]. JlaHHbIe mprMephl WLTIOCTPUPYIOT YCIIEITHOE IIPUMEHEHIIEe
Monenu 3e0paJaHruo TMPU TIOUCKE MOTEHIUATbHBIX TEPaNeBTUYECKUX MpernaparoB, UTO
ocobeHHO akTyainbpHO Wit bJIH.

B Monenu chuHronmnuao3a Ha 3e0pajgaHuo MOKa3aHOo, YTO MOTEPs. MUETUHA COIPO-
BOXIAeTCsl HeEipoBocHaJieHneM 1 ycrieHueM Iiepenadn dyepe3 NFkB m Jak-Stat myTb.
Takum o6pazom, nHruomropsl NFkB/Jak-Stat Mmoryr paccmaTpuBarhCsi B Ka4eCTBe 10~
TeHLHMATbHBIX TePAIIeBTUISCKHX areHTOB MPU JaHHBIX TATOJOTUsIX [56]. PeneBaHTHOCTD
monelieit BJIH Ha 3e6panaHuo B 11eJIOM TTOATBEPXKIaeTCsI BOCIIPOU3BEICHUEM CUMITTOMA-
TUKU OoJie3Hell, HabmonaeMoi y yesioBeka. Tak, Harmpumep, rernaToMerajivio 1 Hapyliie-
HUEe pabOoThI TTOYEK MOXHO MPOCIEANUTh B Moliesin cuHapoma Yeamaka—Xuracu, B KOTO-
poii HOKayTUpPYeTCs TeH peTyJIsiTopa nmepeHoca JIM30coM. Takke rermatomMeraavsi U Hapy-
1IEHUE OTTOPHO-BUTATENBbHOI CUCTEMBI HAOIIONAIOTCS B MOJIEJIM MYKOTIOJIMCaxapuuo3a,
a HapylleHUsI B paboTe 3pUTEIbHOM CUCTEMBI B Moaean MyKoaununosa tumna IV. Ilpu
9TOM, KaK U B KJIMHUKE, OOJILIIMHCTBO 3KCIIepUMeHTaIbHbIX Moaeaeit BJIH nemoHcTpu-
PYIOT HapyllleH1e pa3BUTUsI HEPBHOI CCTeMbI M MOBeAeHUs 3e0pamaHuo [57].

Mopnenb 3e0pagaHUO Takke MOMXOMUT IJISi U3YYeHUs] MeTaboiau3Ma JIUMUIIOB, TO-
CKOJIbKY y PBIO HaOII0MaeTCsl IKCIPECCUsi KOHCEPBATUBHBIX TEHOB MeTaboIM3Ma JIUT1-
OB, HalpuMep, KOAUPYIOIIUX MUKPOCOMaTbHBIN OETOK-TIEpEHOCUMK TPUTJIUILIEPU-
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OB, JUIONPOTENHA, XoJecTeprHa 1 anojunorporernHa C2 [58—60]. Kpome Toro, cy-
ILIECTBYIOT MOJIEJIM HapyIlIeHWii oOMeHa JIMMUIOB y 3¢6pafaHuo, B YACTHOCTU PaHHEro
atepockieposa [61]. ToT ¢dakr, yTo 3e6pagaHNO SIBISIETCST XOPOIIeil MOAEbIO I U3Y-
yeHus MeTraboju3Ma JIUIUAO0B YBEJIWYMBAET TMPUMEHUMOCTb JAaHHOTO MOJIEJIbLHOTO
obbekTa u npu usydyeHun bJIH, Tak kak 3HauuTeIbHAsI YacTh 3TUX OOJIe3HEeU CBsI3aHa C
HapylieHWeM JIMITUIHOTO 0OMeHa, B YaCTHOCTU MPU COUHTOTUTINA03aX, MYKOTUTIUIO -
3ax m HILJI [57].

3ebpamaHuo TaKKe YCIIEITHO TMIPUMEHSIIOTCS IJI U3yYEeHUST POJIM MUKPOIJIMU B MATO-
rerese JIBH, Hanpumep, mykoaununosa IV Tuma, KoTopslil mpu oKpallMBaHUM MO3ra
MallMEHTOB TIPOSIBJISIETCSI TUCTOJIOTMYECKHM KaK aHOMaJibHasi MOpGhOJIOTUSI MUKPOTJIVM.
HNHTepecHO, 4TO Apyrue MOAeIbHbIe OOBEKTHI He BCEraa IMOAXOMST ISl MCCIIeTOBaHUS
naHHoro (heHOMeHa. B yacTHOCTH, y MyTaHTHBIX MBIIIEH C MOAEIBIO MYKOJIMITUI03a, KO-
TOPBIM TPAHCIIJIAHTUPOBAJIM KJIETKM KOCTHOTO MO3Tra TMKOTO TUIIA, OTMEUYAeTCsl YMEHb-
IIEHUE BBIPAXXEHHOCTU CUMITOMOB (ABUTATEJIbHON HENOCTAaTOUHOCTH), HO 3 dheKTnuB-
HOCTh BOCCTAaHOBJICHUS MUKPOIJIMY OKa3ajiach HU3Ko¥ [62]. [Togo6GHbIe paGOTHI IIPOBO-
IWIWMCh U Ha TUIOJOBBIX MYILIKAaX, OJHAKO OTCYTCTBUE Yy HUX MUKPOIJIMU OCJIOXHSIET
WHTEPITPETAIMIO MTOJy4YeHHBIX (heHoTUNOoB [63]. Haobopor, y 3e6panaHno Moaeab MyKO-
JIMMUA03a OOHAPYXXMBAET HE TOJIbKO (DEHOTUIIBI MATOJOTUM, HO U YXYIILIEHUE B3aUMO-
NeiicTBUS MEXIy MUKPOIIIMEN U HelipoHamu [64].

HNurepecusiM BorrpocoM npu MoaeaupoBanuu BJIH saBnsieTcss dyHKIMOHMpOBaHMIE
MUTOXOHAPUAJIBHO-IM30COMabHOI ocu. I3BECTHO, YTO JIM30COMBI YUAaCTBYIOT B ayTO-
darum, HeoOXxonMMO 1S U30aBJIeHUsI OT TUCHYHKIMOHATBHBIX MUTOXOHIPUIA, MPU
HapylIeHUU KOTOPOW B KJIETKE MPOUCXOAUT HAaKOIUJIeHUE Ne(EeKTHBIX MUTOXOHIAPUit
[65]. TIpu BJIH HaGmogaeTcss U3BMEHEHME HE TOJIBKO YMCJIA, HO U MOP(OIOrUU MUTO-
XOHAPUIA, B YACTHOCTH, UX (hparMeHTALIMsI WU YIUTMHEHUE, a TaKKe HapylleHue hyHKIIM-
OHUPOBaHMSI MEMOpPaHbI U IBIXaTEIbHOM 1IENU, YTO, B CBOIO OYepeb, MPUBOAUT K Hapy-
mreHuto cuHte3a AT® [66]. TTonoGHBIE M3MEHEHUST TTOKA3aHbl B MOJEIM HOKayTa CyJibgha-
Tazo-Moauduuupymoilero ¢gakropa 1 [67] ¥ B MOAeIM TraHIIMO3MA03a Ha MbIiax [68].
[Ipu 6ose3nu loie y yemoBeka Takke HaOIIOMAETCS HapylleHWE padOThl 3JEKTPOH-
TPAHCHOPTHOM LIEMTM MUTOXOHApUiT U cHxXeHue cuHTe3a ATD [69]. COOTBETCTBEHHO
BOCCTaHOBJIEHNE MUTOXOHAPUAIBHON (DYHKIIMK YMEHBIIaeT nedeKTh B-TIoKolepe-
6po3unassl pu 6oJe3nu lome [69]. 3e6pamaHno MOTYT YCIIENTHO MCIOJIb30BaThCST B
Ka4ecTBe MOJIEJIbHOTO OObeKTa TPU M3yYeHUUW DYHKIIMOHUPOBAHUS MUTOXOHApUATb-
HO-JIM30COMHO# ocu. Hampumep, cyiiecTByeT Molelb TPAHCTEHHBIX 3e0pagaHuo C
(GIIyOpeCILleHTHO IMoMeYeHHBIMU MUTOXoHApusaMu (MitoFish), yTo mo3Bosser Bu3ya-
JIM3UPOBATh MUTOXOHAPHUAIBbHYIO TMHAMUKY [70].

TeMm He meHee, nzyyenue bJIH Ha 3eOpamaHuo nmeeT cBou orpanudyeHusi. Hampumep,
MpY KOMOPOUIHOCTHU 3a00JIeBaHU1 MO3ra, MOCKOJIBKY YaCTO MyTallMM B TeHaX, aCCOLIUU-
poBaHHbIX ¢ BJIH, mapannenbHO MOTYT OBITH CBSI3aHBI U C HelWpomereHepaTUBHBIMU
pacctpoiictBamu. B uyactHocTu, GoJsie3Hb [ollle yacTo acconuuMpoBaHa C 0OJIE3HBIO
IMapkuHCcoHa, KoTopasi MPOSIBJISIETCSI HE TOJBKO y tonei, ctpagaomux bJIH, Ho u y
o0eccuMIITOMHBIX HocuTeseit [71]. C omgHOI CTOPOHBI, MOAO00OHOE HecneudUIecKoe Iie-
peKpbIBaHUME TTaTOreHe3a U Mpru3HakoB pa3nnuHbix BJIH Takke MoxeT oCcI0XXHUTB Mojie-
JIMpOBaHUE OTIAEIBHBIX 3a001eBaHMi Ha 3e0pamanro. C npyroii CTOpOHbBI, He UCKJII0UeHAa
BO3MOXHOCTb U3YUYEHMSI KIMHUYECKN BaXKHBIX U MOTEHIMATIbHO CUHEPTUYHBIX TPOLec-
coB 1nmpu komopounHoctu BJIH u HeitponerenepatuBHbIX paccTtpoiicts LIHC.

E1re ogHo 6M010rMYecKoii 0COOEHHOCThIO 3e0paiaHUo SIBISIETCSI BRICOKUI YPOBEHb
HeliporeHes3a 1 HelipopereHepauu, 1 IpeodiiagaHre pagialbHOM K [72], 9TO MOXET
co3/1aTh OMpeneeHHbIe TpooieMsbl pu MonenupoBaHuu bJIH y peid u nHTepnperanuu
TOJIyYeHHBIX pe3yJbTaToB. TeM He MeHee, psii KOMOPOUAHBIX 3a00IeBaHU MOIEeb 360~
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paJaHuo YCMEUIHO BOCIIPOU3BOIAUT, HATIpUMED, TIPU HOKAyTe T€HOB OPTOJIOTOB, aCCOLIM-
npoBaHHBIX ¢ 6oJie3HssMu [omre, Tes—Cakca 1 MeTaxpoMaTUUEeCKOM JIeMKOTUCTpOoUN,
noJtydaercs (eHOTUI, KOTOPbIi MMEET MOBBILIEHHYIO YyBCTBUTENbHOCTb K Mycobacterium
marinum, BO30yIUTEI0 TYOEpKYyIe30-1Togo0HOoM nHdeKIuU y pbld. Takasi 4yBCTBUTEIb-
HOCTb OOBSICHSIETCSI CHUXKEHMEM MUTPpAllUU MakpodaroB 1 MUKPOIJIMU BCJIEACTBUE AUC-
(GYHKIIMU TM30COM U HAKOTUJIEHUS B HUX HellepeBapeHHOro Marepuana. Bo3aMoxHo, 3TOT
MEXaHM3M CBsI3aH UM C MaToreHe3oM Apyrux 3adoneBaHuii npu bJIH, Bkitouas Helipone-
TeHepalliio 1 3JI0Ka4eCTBeHHbIE 00pa3oBaHusI [73].

JaHHbI MpUMep MOAHUMAET ellle OIHY MpobjieMy — BaXXHOCTb CO3NaHUSI BaIUIU-
poBaHHBIX (apmakonornyeckux moaeneit bJIH B nononHenue k reHerndyeckuM. Ha-
npuMep, TOBBIIIEHNE BaKyaJIM3UPOBAaHHOCTU MakKpodaroB U X aHOMaJIbLHOW MUTpa-
U MOXKET ObITh JOCTUTHYTO MHBEKIINEN HellepeBapeHHBIX IU30coMaMu I'paHyi [73].
CosngaHue (papMakKoJOTUYECKUX MOeeil BO3MOXHO U s 6osne3Hu lomre. Tak, Bo3-
neificTBUEe KCUI03WIa NUKIOMETUTONIa Ha SMOPUOHBI 3e0pafaHNO BhI3bIBAET HAKOTLIE-
HUE DIIOKO3WIC(UHIO31MHA, UTO sIBJsgeTcsd npusHakoM gaHHoit BJIH [74]. Tem He MeHee
HEOOXOMMMOCTb CO3MaHUsI TAKMX MoJiesieil ocTaeTcsl nucKyccuoHHoii. C ogHO# cTopo-
HbI, hapMaKOJIOTMUEeCKNE MOJIEJIM CUJIBHO SKOHOMSIT BpeMsi, 3aTpauyrMBaeMoe Ha co3a-
HUe reHeTudyeckoil Momenu [57]. C apyroili CTOpOHBI, TeHETUUYECKME MOMAECIM Jydlle
MONXOASAT KaK Uil M3ydeHUsT MeXaHM3MOB, Tak U s nombopa tepanuu BJIH, mo-
CKOJIbKY TIPUYUHBI UX BO3HUKHOBEHUS y Ye€JIOBEKAa HOCSAT FeHETUYECKUI XapakTep U
MPUCYTCTBYIOT C CAMOTO POXKICHUSI.

JOoTmOoJHUTETbHO HEOOXOIUMO OTMETUTD AYTUIMKALIMIO TeHOMa, CIIeUUu(GUIHYIO IS
KOCTHUCTBIX pPbIO, Oj1arogapst KOTopoii 6 u3 23 reHoB, accouuupoBaHHbiX ¢ BJIH y 3e6-
pazaHuo, MpeacTaBJeHbl HECKOJbKMMU opToyioramu [57]. Hampumep, mist sakcnepu-
MEHTaJIbHOIO0 MYKOJUIIUI032, TSKEeasl MaToJIorusl Ha 3e0pafaHuo HAOII0AaeTCsl TOJbKO
B ciIydyae OBOMHOI MyTtaumu [75]. TakuM oO6pa3om, ¢ OMHOI CTOPOHBI, IIPOLIECC CO3TAHMST
Moneneii Takux BJIH ycinoxHsieTcsi, TOCKOJIbKY HE0OOX0OAMMO MOHMMATh OMOJIOTUYECKYIO
POJIb KO-OPTOJIOrOB reHa, accouumpoBaHHoro ¢ bJIH B opranusme 3ed6pagaHuo, 4ToObl
ONpeNeUTh KaKOi MyTaHT, OMMHOYHBIN VI IBOIHOM, OyaeT HanboJjiee TOYHO BOCIIPO-
U3BOAUTH Natojioruto. C Ipyroii CTOpOHBI, 3TO MOXKET CTaTh M YHUKAJIBHBIM TTPEUMYIIIe-
crBoM mozaeneit BJIH Ha 3e0pamanno, Mo3BOISIIOIINM MOAPOOHEee U3YYNUTh MAaTOJIOTHIO B
LIIMPOKOM JMana3oHe MpOosIBJIEHU, B TOM 4uciie B 6ojiee MATKUX ee (hopMax — Harpu-
Mep, €CJIU Y ABOMHBIX MyTAaHTOB HaOJII0IAETCSI JIETAIbHOCTh WJIM BBICOKAsI TOKCUYHOCTb.

SAKJIIOYEHUE

CymiecTBytoliue akcnepumMeHTaabHbie Moaear bJIH Ha KuBOTHBIX, MpeXkie BCero oc-
HOBaHHbIE Ha CO3JaHNU HOKAYTOB Y MbIIlI€i, YCIEITHO BOCIIPOMU3BOIST MATOJIOTHIO psiaa
BJIH, B ToM uuciie Boi3biBaeMble uMu HapyiieHusi [IHC. HoBbie ajibTepHaTUBHBIE MO-
neJIbHbIe OpraHU3Mbl, HaTllpuMep, PhIObI 3e0paTaHuo, SBISIOTCS MEePCIEKTUBHBIM O00b-
€KTOM IJIs1 BBICOKO3((ETUBHOTO (hapMaKOJIOTMYECKOTO CKPUMHUHTA U YK€ HUCITOb3YIOTCS
IIJTS TIOMCKA MOTeHUMATbHBIX JIEKApCTBEHHbBIX areHToB. VX nanbHeitlee GoJiee MIMPOKOe
MPUMEHEHME MO3BOJIUT YAYUYIIUTh TPAHCISLIMOHHYIO 3HAYUMOCTb U3yYEHUs NTaTOJIOTUU U
nondopa Tepanuu bJIH, a Takxke HOBble 3(h(EKTUBHbBIE TeHETUYECKME (HOKAyTHBIE WJIN
TpaHCTeHHbIE) MOJNIEIM AaHHBIX 3aboneBaHuii. HakoHell, MHOTHE U3 CYIIECTBYIOIIUX OT-
KPBITBIX BOIPOCOB B O0JIACTM M3YyY€HUS! LEHTPAIbHBIX MexaHU3MOB natoreHeza bJIH
(TabJ1. 2) MOTYT OBITh YCITEIITHO PellIeHbI IIPY MOMOIIIM IIIMPOKOTO UCITOJIb30BaHUS KCIIe-
PUMEHTAJILHBIX MOJIeJIeil TaHHBIX MTaTOJIOTHIA.
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Tabmmua 2. OTaesbHble OTKPBITHIE BONPOCHI, CBSI3aHHBIE C U3yYeHUEM MaToreHe3a U MOLeIMpoBa-
HUEM TnaToreHe3a 0osie3Hell 1m3ocoManbHOro HakoruieHus (BJIH)

Bomnpocst

» | [Touemy npu BJIH Tak cuibHO BapbupyeT BOo3pacT Hayaja 3adosieBaHus [1]?

» | Tak kak (peHOTHUTI OONE3HEN BapbUPYET y OJIM3HEIOB, IIPEIITOJIaraeTCs yIacTue He TOIHKO
reHeTnyeckux pakTopos [76]. Kakoii BKjaa BHOCSIT SITUTeHETUYECKKE (haKTOPhI B IIATOTe-
He3 BJIH?

» | Kakoi1 BKJ1aJl BHOCSIT 9KoJoTu4YecKue pakTophl B matoreHe3 bJIH?

* | BbicoKui1 ypoBEHb HEipopereHepaliuu y 3e0paiaHuo SIBISIETCs IUTI0COM, KOTOPbIit TOMora-
€T U3yJaTh MaTOJIOTMY HEPBHOM CUCTEMBI, MU MeTIalonuM (haKTOpOM MPU U3YYEHUU CO-
CTOSIHUIA, aCCOLIMMPOBAaHHBIX C HelipoaereHepamuein?

+ | Co3maHue reHeTUYeCKHX Mojiesieit 3e0pataHro 3aHUMAaET OKOJIO 6 MECSITIEB, YTO COMOCTABH~
MO C CO3JaHUEeM T'eHeTUIeCKU Moieieii rphI3yHoB [57]. Kakum 06pa3oM MOXHO YBEJIUYUTh
CKOpPOCTb co3iaHus reHeTnueckux moaeneit BJIH Ha 3ebpaganuo?

M Kak MOXXHO BBISIBUTh TeHETUYECKIE JETEPMUHAHTBI UMEHHO mpaeKkmopuu MNpOTEKaHUA BJIH?

* | MoxXHO 1 co3maTh AOIIOJHUTENbHBIE (papMmakoornuyeckue moaean bJIH Ha rpei3yHax u
3e0pagaHuo?

* | [Ipu nuameHeHnuu ypoBHs akcnpeccu NMDA-penenTopa nu3MeHsIeTCsI IIPOAOJIKUTEIb-
HOCTb XXHW3HU IPbI3yHOB B Mozeu 6oie3nu Toie [77]. KakoBa poJib miyTamarepruyeckoi
CUCTEMBI B maToreHe3e 6osye3nu [omre?

* | Kakum 06pa3omM MOXKHO MPEOa0IeTh OTpaHUYEHUST, CBSI3aHHbIE C KOMOPOMIHOCTHIO 3a001e-
BaHui B Mmonenn BJIH Ha 3e6pananuo?

» | Kakyio poinb npu pa3sutuu BJIH urpaloT HeiipoBocIiajieHne 1 HeipoaromnTo3?

* | YMeHbIIaTCs IM CUMITTOMBI TTaTooruu mpu BJIH B ciayyae cHUzKeHUsT HelipoBOCITaIeHUST
B pe3yJIbTare TepareBTUYeCKOTO BO3NeUCTBUS?

* | MoxHo 1 ckoppekTuposaTh BJIH mmyreM Bo3aeiicTBIS Ha MUKPOIIIMIO, YYUTHIBAS €€ aKTH-
BaLuio npu narojorusix LIHC?

» | [Toka3zaHo, 4TO acCTPOITIMO3 MOXET UTPATh BaXKHYIO POJIb MPU PA3BUTHUU FAHIIIMO3UI030B
[78]. MoxeT 1 BO3neiiCTBME Ha aCTPOLIMTHI pacCMaTPUBAaThCS B KAU€CTBE TTePCIIEKTUBHOM
TeparneBTUYEeCKOl cTpateruu aToit u npyrux bJIH?

* | MOXHO JTit Ha MOIeNTH 3e6pafaHio U3YIUTh TEHHYIO TEPAITHIO B KAUeCTBE TEPAIIEBTUYECKOTO
nonxona npu BJIH?

» | Kakoii 3 TepaneBrndeckux rmoaxono npu BJIH nMeetr HanGombIyro nepcrekTuBy: dhep-
MEHTO3aMeCTUTEbHAsI WIU TeHHas Tepanus?

* | beicTpoe oOHapyXKeHMe 3a00IeBaHUsI UTPaeT BaxkHYIO POJib, OCOOEHHO B Ciiyyae 00JIe3He
aCCOIMMPOBAHHBIX C HeltponereHepanusimu [79]. Kakue HoBbie MapKepbl MOKHO UCTIONb-
30BaTh IJIs1 HauboJiee paHHero ooHapykKeHus 3a00JieBaHusI?

» | Ha rpei3yHax nokasaHo, 4To usmeHenue ayrogaruu npu bJIH moxer ObITh TKaHecTe -
(UYHBIM, B OMHUX TKAHSIX HApyIIasiCh, a B Apyrux ycwimBasich [80]. [TpucyTcTByeT i aHaIorud-
Hoe TKaHecreunuUIHOe U3MEHEHME ayTodaruu B OpraHu3Me rpbI3yHOB U 3e0pafaHuo?

» | Kakum o6pa3om MoxHO rmogoopars Tepanuio JIBH npu HapymeHnu ayrodarum B OMHUX
TKaHSIX U YCUJICHUM B APYTUx?

* | MoxXHO 11 Ha MOZIEJIN 3e0palaHNO U3YUYUTh TPAHCIIJIAHTALIMY TEMOITO3TUYECKHMX CTBOJIOBBIX
KJIETOK B KayeCTBe TepaneBTUYeCcKoro rnoaxoaa npu bJIH?

* | Moryr nu uaru6uropsl nyteit NFkB/Jak-Stat mconb3oBaThcsl B Ka4eCTBE TepareBTHYC-
CKHX areHTOB MpU CHUHTOIUTTUI03aX?

» | Kakum o6pa3om pa3paboTaTh HOBbIE aHTUTEJIA, CIIeLIM(UYHBIE K OeIKaM ayTodaruu y 3¢0-
pamanuo [81]?

. | MOXHO 1 yMeHBIIUTH cuMITToMbl BJTH 11yTeM BO3aeiicTBIS HAa MUIIIEHD pallaMUALIMHA
mitekonuramux (MTOR) 1 mTOR-curHanuHr?

» | Kakue MeToabl MOXKHO MCIIOJIb30BaTh, YTOOKI CCIIE0BATh COCTOSTHUE JIM30COM OTIEIBHOTO
gejnoBeKa?
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Tab6auma 2. OKkoHUaHKE

Bonpocst

* | JIn30COMBI TeTEPOTEHHBI 110 COCTaBY M AKTUBHOCTH B HOPMAaJIbHBIX YCIoBUsiX. Kakrum o6pa-
30M pa3HbIe TM30COMBI BOBJICUEHBI B IIpoliecc ayTodaruu?

* | AHaJIOTMYHA JIM TETEPOreHHOCTD JIN30COM Y YEJIOBEKA IeTEPOTEHHOCTH JIM30COM Y 3eOpaia-
HUO?

* | Kakum 06pa3oM peryampyeTcst 9KCIPEeCCHsi IM30COMaJIbHBIX 0€JIKOB-NIEPEHOCYUKOB U €CTh
JIM B JTaHHOM TIpoliecce 0cCOOeHHOCTH Yy 3ebpananno? Eciin oHM ecThb, MOTYT JI OHU TIOBJTH-
s1Th Ha MexaHu3Mbl BJIH unu neiictBue TepaneBTUYECKUX (paKTOPOB?

» | Kakum 00pa3omM MOXXHO NTPEOI0JIeTh TOCTaBKY JIEKAPCTB Uepe3 reMaTo-sHuUedannyecKuit
Oapwep mpu Tepanuu BJIH, accolmmpoBaHHBIX ¢ HeMipoaereHepauuei?

* | CymmecTByeT JIM B3aUMOCBSI3b MEXITy aHOMAaJIbHOI MUTpalireit MaKkpodaroB 1 BOSHUKHOBE-
HUEM HelponereHepauuii mpu bJIH?

» | bone3snb Humanna—ITuka tuna C BeI3BaHa MyTallUsIMM B TeHaX JIMN30COMAJIbHBIX OEJIKOB
NPC1 ummm NPC2, KoTophle y4acTBYIOT B OTTOKE XOJIeCTEpUHA U3 JIN30COMAJIbHOTO KOM-
napTMeHTa. B Momensix 3e6pamaHrno MyTaliy 3TOTo GetKa IIPUBOIST K CHUKEHUIO 3KCIIpeC-
cum notch3 [82]. KakoBa CBsI3b MeXIy OMOIOCTYIMTHOCTBIO XOJIECTEPUHA U HAPYIICHUEM Te-
penaum notch3 v MOXeET JIN notch3 OBITh TeparieBTUYECKO MUIIIEHBIO?

* | LAMP2PA — 6enok, KOTOpPBIit TTepeMelaeT LieJieBble OeIKM IUTOTIIa3Mbl Uepe3 MeMOpaHy
MpU IaIepOH-0ITOCPEeTIOBaHHOM ayTodarnu, 1eekT KOTOPOro MPUBOIUT K JIM30COMAaTb-
HOM IMC(HYHKIMU U MOXET SIBJISIThCSA 1eJIblo 111 Tepanuu [83]. Kakum o6pa3om peryaupy-
ercst paboTa 3Toro 6ejnKa B opraHu3Me 3e6pagaHuo?
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Lysosomal storage diseases are characterized by enzyme deficiency in the lysosomal
apparatus of the cell, triggering a pathological accumulation of undigested cellular mate-
rial (proteins, lipids or carbohydrates) and tissue damage. Clinically and etiologically
diverse, this group includes over 70 presently recognized hereditary conditions with no
known effective therapy. Thus, the search for therapeutic strategies directed at these dis-
orders represents an urgent unmet biomedical task, also necessitating the use of appro-
priate and valid experimental (animal) models. Here, we discuss the existing models of
lysosomal storage diseases and the applicability of rodent and zebrafish as model organ-
isms for probing these diseases.

Keywords: lysosomal storage diseases, lysosomes, enzymopathies, CNS disorders, animal
models
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