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B 2025 roay patora ®T'BHY «HHUHUOIIID) ocymecTBasaack N0 3adBICHHBIM

sanayam B Ilporpamme PasBurus:

JIATO®U3UOJIOT HA 2.0: AHTET PALIUSI MOJIEKYJISIPHBIX,
KJIETOYHBIX, CHCTEMHBIX JAHHBIX JJIs1 PACKPBITHUA MEXAHU3MOB
PA3BUTHSA BO3PACTACCOLIMMPOBAHHBIX 3ABOJIEBAHUI 1 CTAPEHHA,
Y TPAHCJISINS 3HAHUM B KJINHUKO3 JTHATHOCTHYECKHUE
TEXHOJIOTAM B LHEJSX YIYUYIIEHUS KAYECTBA KU3HA A
VBEJWYEHHUA EE MIPOAOJDKUTEJIBHOCTH»

HOJIy‘-ICHHBIe KJIFOYEBBIE PE3YJIbTAaThl OTHECCHBI K COOTBETCTBYIOIIMM 3aJa4daM

[TporpaMMBIL.
1. Ilo 3aga4e regepanus ¥ HATerpanus GpyHIaMeHTaIbHbIX 3HAHHM:
- pas/ieJ MOJIeKy /ISPHbIe MEXaHH3MbI KJI€TOTHOTO CTAPEHHS:

B 2025 romy OBUIO IIOKa3aHO YBEIMICHHE OerarajlakTo3uaa3HOM aKTHBHOCTH
IepCOHU(UIMPOBAHHBIMA  KYJIBTypaMH  KIIETOK HUVEC mnpu OeHCTBHHM XPOHHYECKOTO
BOCCTAHOBHTEIHHOTO ¥ [UIATENHHOTO OKHMCIMTEIHHOTO CTpecca, 9TO MOJXKET yKasbIBaTh Ha
paspuTHe (EHOTHIIA CTPECCHHAYLMPOBAHHOTO CTApCHHA. Briepseie OBUIH ONPEEICHEI
>hdexTsl paHee OOHAPYKEHHOTO KaK acCOLMHMPOBAHHOIO €O CTPECCHHIYLIUPYEMBIM
craperneM ¢pubpobiactos pparmenta TPHK - tiRNA Asp Ha kinerku HUVEC: nabmozancs
poct MapkepoB cTaperust - MPHK resos p16 INK4A u p21. D10 yKa3pIBacT Ha BO3SMOXKHOCTE
ACIIONB30BAHMS JAHHOTO OJMIOHYKIEOTHIA KaK MOMYJISATOpa KIETOIHOIO CTAPCHML.
HAIpUMep, MIYIEPOBAHHOE MM CTapeHHe OSHIOTENMAIBHBIX KICTOK MOXKCT 3aMeIATh
AHIHOTEHe3 B OMYXOISX, YTO MOXKET MMETh MPOTHBOOIYXOJIEBBIA s¢dext. Kpome TOrO,
MOJYET OBITh HCCIIEIOBAHO BO3MOXKHOE 3aMeUIEHHME KIETOYHOIO CTapeHHs IIPH JEUCTBUU

aHTHCMBICTOBBIX K tiRNA Asp ¢parMeHTy OJUrOHYKICOTH/IOB.

B xierkax HUVEC B oTBeT Ha ocTpbii okuciurenbrbit (0,5 MM NaAsO2 30
MHHYT) H OCTPBIA BOCCTAHOBHTCJIBHBIA (3 MM DTT 1,5 gaca) ctpecc JoKasaHa cbopka
crpeccopbix rpany’ (CI), coxepxarmmx G3BP1. CI' - BHyTpHKIeTO4HbIE 6€3MeMOpaHHbIC
opraneiUIsl, (OpMHpyeMble KICTKOM B OTBET Ha He6IaronpuATHbIE HEe(QU3UOTOTHIECKUEe

Bo3eHcTBHs. CIIOCOOHOCTD SHAOTENHs COOUPaTh CI' B OTBET Ha OBBIICHHYIO



KOHIIEHTpanuio xaopuaa Hatpus ¥ 200 MM MaHHHT ObLIa IPOJEMOHCTPHPOBAHA BIICPBBIC.
He 65110 06Hapy)eHo CI' IpH JecITH4acoBOM XOJIO0BOM IIOKE B SHIOTEIHAIBHBIX KIETKAX
(9K), xots paree CI' GBUIH IETEKTHPOBAHBI B APYTHX KIETOYHBIX THNAX APYTHMH aBTOpaMH
B CXONHBIX ycnoBHsx. He ObUIO OOHApyXEHO TaKke G3BP1-comepxamux CI' mpu
BO3JEHCTBUH OCIHJLIMPYIOLIEr0 IIOTOKA JKUIAKOCTH Ha HUVEC. Iloixy4eHHBIE PE3yJIBTATHI

MOT'YT YKa3bIBaTh Ha TKAHEBYIO CIEMU(UKY KICTOYHBIX CTPECCOBBIX OTBETOB B IK.

BrepBble YCTaHOBIIEHbl 0COOCHHOCTH IHHAMHYECKOH PETyJISIHH SKCIPECCHH reHOB
otsera Ha cTpecc DIIP — BiP, XBP1 (B Tom umcie CIUIAMCMPOBAHHOM) Y MPECEHECIEHTHBIX
hu6pO6IACTOB [0 CPABHEHHIO C IKCIOHCHIMATBHO PacTyIliMH, «MOJIOBIMEY. Y CTAHOBJICHO
yBenwueHue Jar-passl HMITYJIbCHBIX OTBETOB CTPECCOBBIX GenKoB y IPECEHECIIEHTHBIX
KJIETOK, YTO YKa3blBaeT Ha CHIDKCHHE HX aJalTHBHBIX BO3MOIKHOCTEH NpH JEHCTBUU
cTpeccoBbIX (akTOPOB, yXyIMAIOMKEX IIPOTEOCTAs3. Kpome Toro, 06HapyKeHO CYIIECTBEHHO®
CHIKEHHE AMIUIATYIbl MHIYKUHH OSKCIPECCHH HPOAMOTOTHIECKOro TeHa CHOP vy
TIPECEHECIIEHTHBIX KJIETOK, YTO MOJMKET yKa3biBaTh Ha YCTOWYHBOCT IPECCHECHEHTHBIX

KJIETOK K arloITOo3Y.

BoIsBIEHB] pa3iidis B QyHKIMOHATBHOM COCTOSHHM TPOMOOLIUTOB Yy TALKMEHTOB /10 U
TociIe TPOBEIEHHON ONepalyy PEeBaCKyIApU3allih MHOKapla. B GOJBIIMHCTBE CIy4acB
JIEMOHCTPHPYETCsSl CHIDKCHHE aIlonTo3a TpOMGOLUTOB, 9TO OLEHEHO METOMaMH [IPOTOYHOR
MUTO(IyOPUMETPUM C HUCIOIb30BAHHCM Kkpacutened AHHCKCHH V u JC-1. Taxxke
HAOTIONAIOCh H3MEHEHHE SKCIPECCHH 6eIKOB amoITo3a, TaKuUxX, KaK Kacmasa 8, BCL-2.
OnHaxo GbUTA BBIABJIEHA HEOOMIBINAS [PYIIIA MAIUCHTOB, y KOTOPBIX HaOoAaIuch 00paTHBIC
W3MEHEHHUs, CBA3aHHbIe C MOBBIIICHUEM KOIMICCTBA TpOMGOLMTOB B COCTOSIHMM aIloITo3a,
YTO TOATBEPXKICHO O0OMMH METOIaMM. DKCIPECCHs APYrHX OeIKOB aloINTo3a, TaKhX, KaK
BAX, BAK u kacmaza 3, CHI)KaeTCs y MallieHTOB o6omx rpymir. OneHeHa SKCIpeCccus MPHK
y DarUeHTOoB 10 U MOCIe ONepaluy. Sxcrpeccust MPHK, OTBETCTBEHHOH 32 CHHTE3 Kak IIpO-,
TaKk W AHTHANONTOTHYECKHMX OENKOB, CHIKACTCS Y BCEX MNalHCHTOB. Taxoke OLEHEHA
AKTHBAIMSA TPOMOOITOB METOJOM NPOTOYHOH UTO(IyOPUMETPHH C HCIOJB30BaHUEM
agturen k CD62p. V OonbLIMHCTBA IAIHCHTOB HaOMIOOAIOCh CHIDKEHHE KOIM4eCTBa

TpOM6OI.II/ITOB B aKTUBUPOBAHHOM COCTOSHHH mocie HpOBCI[CHHOfI omneparuyu.

- pas3aena MOJIy4€HHE, HHTEerpanus 3HAHHH O MOJICKYJIHPHO-KJICTO‘IHBIX H
CHCTEeMHBIX MeXaHHu3Max BO3pPacT3aBHCHMBbIX M3MEHEeHHH B OpraHu3Me npH
ACCOIMHMPOBAHHBIX ¢ YTHMH U3MEHEHHAMH NMAaTOJOrHAX, a TaKKe JeHCTBHH CTPECCOBLIX

q)aKTopOB, B TOM YHCJI€ JKOJOrHYeCKHX, H pa3pa60TKa HOBBIX IOJX0A0B H TEXHOJIOTHH



B npodmnaKTmce H Tepandd BO3PaCTHBIX H3MEHEHHH H CONHAJIbHO-3HAYHMBIX

3a200/1eBaHHH:

B 2025 roxy ObUTM IIPOAOIDKEHBI HKCCIIENOBAHMSA BIHIHHA MOJIETAPOBAHHOM
MMKPOTPaBHUTAIMHE HA JIAHHIO MEraKapHOIUTOB MEG-01. TToxa3aHo, 9T0 MHKpOTpaBUTallHs]
HHTHOMpYeT Tpoiudepanyio, HHAYIUPYET amloNnTo3 KICTOK, H3MEHSICT MOpP(OIOTHIO,
H3MEHSET JKCIIPECCHIO MOBEPXHOCTHBIX MapKEpOB KIIETOK MEG-01. BrepBbie IpOBEIECHO
uccaenoBanie 3PQEKTOB MOJAETMPOBAHHOW MMKPOTpaBUTAlM Ha KIIETKH MEG-01 npu
BO3/IEHCTBHM IIPOTHBOONYXOJIEBEIX IIpeNaparoB. PesylbTarel IOKasald, HIO YCIIOBUS
MOJIEIMPOBAHHOM MHKPOTPABHTALAA IOBBIIAIT IyBCTBUTCIHHOCTE xietrok MEG-01 x
JIeKapCTBEHHBIM TipernapataM. [1oTydeHHBIC PE3yJbTaThl OTKPBIBAIOT HOBBIC MePCIIEKTUBEI

JUTsL pa3pabOTKy TEPANEBTHYECKUX CTPATEr i B YCIOBAAX KOCMHYCCKUX IOJICTOB.

CdopmynupoBaHa THIOTe3a O TOM, 9TO BBICOKHH yPOBEHH TPAHCKPHUIIIHOHHOH
aKTHBHOCTH TEHOB KAapKAacCHBIX OEJIKOB M acCOIMHPOBAHHBIX C HHMH OeNKOB KIIFOYEBBIX
PEIIeNTOPOB, HOHHEIX KaHANOB, OOMEHHHKOB M MX MOZY/IATOPOB B CEPALC BO3PacCTHBIX KPBIC
CaMIIOB MOYXET IPHBOIUTH K IIEPECTPOKKE CYMPaMOIEKYISPHBIX CHIHATBHBIX KOMILIEKCOB,
PasBUTUIO THIEPPEAKTUBHOCTH KapJIMOMHOLKUTOB HA BO3JIECHCTBHE HEHPOTYMOPAIBHBIX
MeIHaTOPOB. JTO MOXKET MPOBOIMPOBATH BO3HUKHOBCHHE 6oslee paHHHX, 110 CPaBHCHHUIO C
caMKaMH{, BO3PacTHBIX HApyLICHH# CEpAEYHOr0 pUTMAa U PA3BHTHE OCTpO#i CepIeYHOn
HEIOCTaTOYHOCTH. IlloimydeHHble pe3ynabTaTel O IIOJIOBOM quMopdu3Me  BO3PACTHBIX
M3MEHEHHH TPAHCKPHUNIMOHHOK aKTHBHOCTH TICHOB KapKaCHbIX M CHTHAIBHBIX OenIKoB,
OTBETCTBEHHBIX 3a PEryJIAlHIO KalbLIUEBOIO IOMEOCTasa, 3IEKTPHYECKOH CTaOMIBHOCTH
KapIMOMHUOLATOB M COMNPSUKEHHOCTh HPOLECCOB COKPAICHHSA M paccnabneHusi MHOKap/a,
T103BOJIAT JIydIle MOHSTH MOJEKYISIPHO-TEHCTHYECKHE MEXAaHU3MBI KJICTOHOTO CTapeHus |
060CHOBATH HOBBIE MOIXOABI K M3BICKAHMIO (papMaKOIOTHIECKUX CPEZICTB, HAPaBICHHBIX Ha
KOPPEKIIMIO BO3PACTHBIX HapyIICHUH COKpaTHTeNbHOH (yHKIMM MHOKapaa C YHCTOM

IIOJIOBOM IpUHAJIEKHOCTH.

Broepeele  II0Ka3aHO, YTO MOHOLMTEI TNAlHEHTOB C nepuepuUeCcKuM
aTepOCKIIEPO30M B CTAHAPTHBIX YCIOBHUSX KyIbTHBHPOBAHHS (OpPMHUPYIOT KHU3HECTIOCOOHBIE
KyObTypsl W ycHemHo au(depeHnupyroTcs B Makpoard, COXpaHsisd CTAOUIBHYIO
Mopdornoruro. [Ipa 5TOM KIETKH TAIMEHTOB XapaKTepH3YIOTCs CMEIICHHEM CEKpETOPHOTO
podHIIs B CTOPOHY YCHJICHHOH NPONYKIMH KIFOYEBBIX NMPOBOCHAIMTENBHBEIX MEIMATOPOB
(TNF, IL-1p, IL-6) mipu oeoBpeMeHHOM MoBbimeHHH IL-10, 9T0 MOXKET OTPaKATL COUCTAHNE

FHHepBOCHaJIHTeJILHOFO COCTOSIHHA H KOMHCHC&TOpHOﬁ peryJsnyu. IIOIIOJIHI/ITGJIBHO



I[PO/IEMOHCTPHPOBAHO, YTO MATbMHTHHOBAs KHCIOTA SABIACTCA crenuhuIeCKUM TPUTTEPOM
BOCIAIMTEILHOM AKTHBALMM MMEHHO B MOHOIWTaX, B OTIHIHE OT c1ab0 pearupyrommx
¢hubpo6IacTOB W KEPATHHOLUTOB, 4TO YKA3BIBACT Ha KJIETOYHO-CIIeM(HIEeCKHEe MEXaHU3MBbI

JIAMAI-UHAYIHEPOBAHHOIO BOCITQJICHH .

BrepBele Ha TPAaHCKPUINTOMHOM YPOBHE GBUTH OXapaKTepH30BaHbl MOJIEKYIAPHBIC
IIPOIIECCHI, COIIPOBOK/AIONINE HAKOMICHAE BHYTPHUKIIETOYHOTO XOJIECTEPHHA B Makpodarax
Ip¥ B3aMMOJEHCTBAY C OKHCICHHBIMH JIITHII. YcraHOBIEHO, YTO JIMMUAHAS HArpysKa
Makpo()aroB  COIPOBOXIACTCS ~ COITIACOBAHHBIMH H3MEHEHWSIMH OKCIPECCHH TIE€HOB,
OTHOCSIIHAXCSA K XOIECTePUHOBOMY IOMEOCTasy H MMMyHOMETa0OTHIECKHM TPOrpaMMaM,
yTO yKa3pBAET HA CONPSDKEHHYIO PeryIIio JUOAIHOr0 OOMEHa M BOCHAIIMTEIBHOTO
oreTa. [10Ka3aHO, 9TO BEIBICHHBIC (YHKIMOHAIBHBIC CHIHATYDBI OTpaKAIOT HE TOIBKO
TIePECTPONKY IyTeH TpancropTa/>dQmokca XonecTepuHa H PeryLitit ero CHHTE3a, HO H
BOBJICUCHNE CHTHAJIBHBIX KAaCKA/IOB, CBA3AHHBIX C KIeTOYHOM aKTHBALKeH U BocHanenneM. B
COBOKYIHOCTH 3TO MOATBEPXKAACT, HTO (opMHpOBaHKE IEHHUCTOTO denoruna sBIETCA
pe3yabTaroM paGoThl HECKOIBKHX B3aMMOCBS3aHHBIX pEryJSTOPHBIX KOHTYpOB, a HE
M30JIMPOBAHHOTO «IIAIUIHOTO» cobbiTHs. ViIeHTr(UIMPOBaHHbI Ha0Op KIHOYCBEIX TEHOB 1
nyTe (opMHpyeT OCHOBY MUIA mocieAyiomel 6GHONOrHdeckoil MHTepHpeTallil "
IPUOPHUTH3AMHE MOIEKYJIIPHBIX MULICHEH, [OTCHIMATBHO 3HAIAMBIX UL KOHTPOIA

[IeHHCTOTO (peHOTHIIA X IPOTPECCHPOBAHMS aTePOCKIICPO3a.

VY CcTaHOBJICHO BIASAHHUC I/IHTepMI/I'ITI/Ip}’IOIIICFO BO3JICHUCTBHSA XO0JIOJIOBOTO CTpecca H
W30JISIAY Ha BOSHUKHOBCHHC I'GHGpaJII/I?»OBaI{HOﬁ 6oy, COHpOBO)KI[aIOHICfICH pa3sBUTHEM KaK

TUIepaNre3ud, TaK ¥ AUIOTUHUA — CHMITOMOB, XapaKTePHBIX s KIMHAIECKIX IIPOSIBIICHAN
GubpoMuanTuy.

IIponeMOHCTPHPOBaHa CXOXHAT POJIb PhOH u NEM B CHHXXCHHH YPOBHA [ATP]; B
SNs uepe3 yBEIHYCHHE TAMKP/AT®a3H0#i aKTHBHOCTH. Taxkue CHUCTEMBI CUHTAIOTCA
6HCTaGMILHBIME  JIEMEHTaMH,  y4acTBYIOIIUMH B PEryJsSTOPHBIX ~— MEXaHH3MaX
cHHANTHYEeCKoM  mmacTwuHocTH. Kpome  TOrO, PhOH wu NEM MOAyImHpyrOT
dochopunupoBaHre MeMOpaHOCBI3aHHBIX TAMKAP/AT®a3nbx  CyOTHIOB, @ NEM
yMeHbIIaeT (QEHON-HHIYIHUPYCMBIC [IOBEICHYECKAEe CHMIITOMBI (TpeMOp H CyHOpOXKHad
aKTMBHOCTB) y KpbiC. [leTanbHO® H3yHCHHC NEM-4yBCTBHTEIBHOTO ~ MEXaHH3MA,

TI0CPEICTBOM KOTOPOTO MOCPECTBOM KOTOPOTO MOJKET MOZLy/IHpoBaThes 3 (heKT PeHonos Ha



TAMK-penentopsl, OyzeT crmocobcTBOBaTh paspaGoTke HOBBIX (hapMaKOJOTHICCKHX

IIpenaparoB.

BLICKA3aHHOE HAMH paHee TMIOTe3a O PA3BUTHH afallTMBHBIX W3MEHEHHN y KPBIC
TIpH JEACTBUH JUIUTEIBHOTO CTpecca conmanbHoi m3oysman (CH) HaxoauT MOATBEPKACHHC B
pesynbTaTax HaCTOSIICH pabOoThL: MBI MOJAraeM, 9T0 THIOAJTE3Hi, BEIIBJICHHAS HaMH Ha
nosmaux cpokax CHU, sBIeTCsS 9acThio QHU3MOIOrAYECKHX ¥ NOBEACHICCKAX W3MEHEHHUH,
ONpEIE/SIONIMX CTPATerHio MPEONOJICHIS 50 (}eKTOB XPOHUYECKOTO CTpeCcC-BO3/ICUCTBHA. B
pacTosmel paboTe MOKa3aHO CHHKEHUE IOporad 60oNIeBOM IyBCTBHTEIBHOCTH (ITBP), TO ecTh
OBLIIIEHHE GOJIEBO UyBCTBHTEIBHOCTH IPH YBEIMYCHHH BO3pAcTa xpsic ot 10,5 mo 12,5
Mec. HE3aBHCHMO OT YCJOBHH COJEp)KaHHs, 9TO COACYCTICH c pe3yibTaTaMd HamIero
Ipe/IBIIYyLIEro HCCIeI0BaHMsA, B KOTOPOM TaxKe OBUIO MOKa3aHO YMEHBIICHHE I1BP y xpsIC,
KOTOPBIX COIEPIKAIA B IPyNmax Mk [OOJMHOYKE, TP B3POCIEHAM KMBOTHBIX OT 1 mo 8,5
mec. Ha momemu CH, TpPOJOHIMPOBAHHOH 1O TOZa, BIEPBHIE BBIABICHO CHIIKCHHEC
skcrpeccirt GR - #30GOpMEL B BO ¢poHTANIBHOH KOpe MO3ra KphiC. OTO TpPHUBEIO K
YBEJIMYCHHIO COOTHOIICHUA GRo/GRP, 4910 MOXET CBHIETEIHCTBOBATH O BBICOKOHM
qyBCTBHTENBHOCTH KpBIC K TIOKOKOPTHKOM@M H Pa3BUTHH IPOLCCCOB ajanTanuyd K

XPOHHYIECKOMY IICUXOCOIUAIIBHOMY CTPECCY.

V [amueHToB C HecTelHpHIECKOH GONMBI0 B HU)KHEW 4YacTH CIIHHBI (BHYC) u
HaTMaAeM CHHIpPOMA IEHTPaIbHOK TUIEPUYBCTBUTEIBPHOCTH (LIl B Gonplred CTEHCHH
orpaHmYeHa HCXOMHAs (YHKIMOHATbHAA aKTHBHOCTS Mo OmpocHEKy Ponanxa-Moppuca
(OPM), yem y IaUEHTOB 6e3 cumapoma L. Kpome TOro, NpH HATHIHH cuaapoma LI, y
HEKOTOPHIX MAIMEHTOB CTAHIAPTOS JICHCHHS MOJKET OKa3aThCsi HEJIOCTaTOYHBIM UL
yIIyIIEHHST QYHKIHOHATBHON aKTHBHOCTH. 10 MOKET GBITH OOYCIOBIEHO TEM, YTO TaKMM
[anpeHTaM TOMHMO CTaHIApTHOM TepamlHy HEOOXOMUMBI METO/BI [ICHXOJIOTHYECKON
KOPPEKIMH — KOTHATHBHO-TIOBE/ICHICCKA Teparus, Tepanusi OCO3HAHHOCTHIO (mindfulness),
KHHE3MOTEePaIlHs, BOCTOUYHBIC IPAKTHKH, TAKAE Kak Viora wim Tait Yu. B rpymnmne namucHTOB
¢ cuaapomoM LII" puck XpoHU3AIMH BHUC BBICOKHI IO CPaBHEHHIO C IpyNIOH HaIEeHTOB
6es cumgpoma LI. B coorseTcTBHE C KHIbCKOM MOJENBIO 3TO HOATBEPAKIAACT
HEOGXOMMMOCTh BKITIOUATh B CXEMBI BE/ICHHS TAaKHX NAlACHTOB HeJIeKApCTBEHHBIC METO/bI

JICYCHHUA.

B sKcIepuMenTe GbUIH MOTy4eHbl OPUrHHANBHBIC JAHHBIC CBUJIETENLCTBYIOIIAE, YTO
WHTpaHA3ANBHOE BBEJICHHC AHTHTEN K [IyTaMary CTApelONAM MBIIaM C HapyIICHHUIMH

[aMSTH, BHI3BAHHBIME HEHPOTOKCHYCCKHM dparmMeHTOM AP25-35, ¢ OmHOW CTOPOHBL



IPHBOAAT K BOCCTAHOBIEHHIO COJepKaHus mpoTHBoBocmamurenbroro [L-10 B
npe(pOHTANBHON KOpe W THNIOKaMIle, ¢ APYrod — CHMDKAET COICpXkaHHe IL-4 B 3THX
cTpykTypax Mosra. [Ipu stoM cozepxkanue IL-4 B npeQpoHTANBHOH KOpe W THIIOKAMIIE
Mplmeii Ha (OHE HAPYIIEHHS NaMATH HE OTIMYAIoCh OT KOHTPOIBHBIX 3gaueHud. B
HAcTOsIIee BpeMs YCTaHOBIEHO, 4To IL-4 mpu HEeHpOJEereHepaTHBHBIX 3a00JIeBaHUSAX, B
YaCTHOCTH TIpd BA, MOXET 3HIOTCHHO SKCIPECCHPOBATHCA pEeakTUBHON MHKpOIJIHEH H
WrpaTh BXHYIO POJIb B THOEIU HEHPOHOB. Tax, nmokasano, uro IL-4 ycunuBaeT BOCHAICHUC,
BHI3BAHHOE [-aMHIOMIOM. YCTaHOBJIEHO, YTO SKCAHTOTOKCHYCCKHE CTHMYIbL, CBSI3aHHBIE C
NMDA, BbI3BIBAlOT BHIPaGOTKY/BBHICBOGOXK/ICHAS HEHPOHAIBHOIO IL-4. Tlo-Bumumomy,
ONHMM W3 IyTeil BIMAHUS aHTHTEN K rmyramary Ha IL-4 B TOIOBHOM MO3T€ MOXCT OBITH UX
BO3MOYKHOCTH CBSI3HIBATH [VIyTaMaT. bBBUIO IOKa3aHO, YTO MHTPaHA3AIBHOE KypcoBOC 14-tu
CyTOYHOE BBEJCHHE aHTHTe]N K Tiyramary B J03€ 250 MKI/KT COBMECTHO C
HeHpoTOKCHIeCKHM (parMeHTOM Af)s.35 CHIKAET CONCPKAHNE nposocnanuTensEoro I1L-6 B

pedpOHTAIBHOM KOPE ¥ THIIOKaMIIEe 10 KOHTPOIBHBIX 3HAYCHUH.

B 2025 roxy H3yd4eHO BIHJHHME SHTAPHOM KHCJIOTHI Ha HEWPOBOCHIAICHAE |
J(BUraTeNbHBe QYHKIWH HA MBIIHHOM TPAHCTCHHOH MOZEIH GOKOBOrO aMHOTPO(HIECKOTO
cxieposa Thy-1/FUS. DKCIEpUMEHTAIBHO MOATBEPXKICHA 3aBHCHUMOCTh BBDKHBA€MOCTH
SKHBOTHBIX OT F€HOTHIIA B IPOTPECCHPOBAHMH 3a00JICBAHMS. PaszpaGoTaH M ONTHMH3HUPOBAH
IIPOTOKOJI I11L[P-PB UL OLIEHKH SKCIPECCHHU IPOBOCTIAJIUTEIIBHBIX U
[IPOTHBOBOCTIAJITE/BHEIX MapkepoB. 1I0BE/ICHIECKHE TECTBI HE BBIIBWJIM CTaTHCTHYCCKU
sHaunMBIX  9(Q(EKTOB SHTApHOW KHACIOTH H3-33 MAJloro pasMepa BBIOOPKH, HO

IIPOIEMOHCTPUPOBATH TEHIEHIMH K YIIyIIICHUIO IBUTaTe/HBIX 1 KOTHUTHBHBIX (yHKIIHHA.

MetomoM TBepHO(azHOro  KOHKYPEHTHOTO AMMyHO(QEpMEHTHOIO  aHaju3a (UDA)
HCcClIenoBaId 12-9acoByIO TUHAMHUKY (10:00-12:00-14:00-16:00-18:00-20:00-22:00) ypOBHS
IEPKy/IHPYIOMEro KOPTHKOCTEPOHA B CBIBOPOTKE KPOBH Kpbic B Bo3pacTe 3, 12, 18 mecsues
px KypCOBOM BBE/ICHUH CYKIIHHATCOZIEPIKAIETO npernapara MEKCHUIOI
(STHIMETHITHAPOKCHITPUIMHA (AMITI) cyxumrar; 100 Mr/kr, B/6, exenHeBHO, 14 JHEH).
[Toka3aHO, YTO y KOHTPOJBHBIX CPEIHEBO3PACTHBIX 12-MeCSIHBIX KpBIC YBETHYUBAIKCH
YPOBHH yTPEHHErO IMPKYJIUPYIOMIEr0 KOPTHKOCTCPOHa (meproj MOKOs), & Y KOHTPOJIBHBIX
CTAapBIX KpPHIC YBETHUYMBAIMCH YPOBHH YTPEHHETO H BEUEPHEIO KOPTHKOCTEpOHA (IIePUOJ
AKTHBHOCTH) B CPABHEHHMH C MOJOIBIMU KPBICAMH, 9TO COMPOBOMK/AIOCH yMeHbIIeHneM 12-
4acoBOM  AMIUTMTYJBl  CEKPEMH  KOPTHKOCTEpOHa ¥ pasBATHEM XPOHUYECKON
TUNEPITIOKOKOPTUKOMIHOM CTUMYIIAIMK Yy CTapEIOMuX kpeic. Kype OMITI cykuunata

CONPOBOYKIATICS CHIKEHHEM YPOBHS YTPEHHErO KOPTHKOCTEPOHA y CPEHEBO3PACTHBIX KPBIC



JI0 €r0 KOHIEHTPAIMH Y MOJO/BIX KUBOTHBIX. Y CTaphIX KHBOTHEIX Kypc OMITI cykiunara
CHW)KAJl YPOBEHb YTPEHHEr0 KOPTHKOCTEPOHA 10 3HAYEHMH, XapakTePHBIX UL KOHTPOJIBHBIX
CpeHEBO3PACTHBIX KPEIC, 8 BEYEPHHH KOPTUKOCTEPOH CHIDKAJICA TO 3HAYEHUHA MOJIOJBIX

KOHTPOJIbHBIX JKHBOTHBIX.

MeToIoM BECTepH-0/0T aHaIK3a [OKa3aHo, YTO Y CTAaphIX KPBIC IMIIOTATAMAYECKAd
SKCIIPECCHs PETYISTOPOB IIACTHYECKHX IPOLIECCOoB (TpaHcKpumIHOHHbIH KoakTuBaTop PGC-
la, cyxmmmarsemit penentop SUCNRI, pHCymHOBBIH penentop INSRP), Mapkepos
muroxonaprorenesa (NDUFV2, SDHA, cyt cl, COX2, ATP5A) u cunanroreresa (SYP)
6bLIa CHIKEHA B CDABHEHHH C 12-MeCSIHEIME CPEIHEBO3PACTHBIMY KPBICAMH, B TO BPEMi Kak
YPOBHH 3KCIPECCHH BOCHATHTENbHBIX LUTOKHHOB (IL-1B, TNFo) Oburd YBENHYCHBI B
CpaBHEHWH C MOJOIBIME M CPEIHEBO3PACTHBIMH KHBOTHBIMH. Kypcosoe Beezenne OMITI
CYKIMHATA CTapbIM KpbiCaMm BBI3BIBANIO YBEIMYCHHE ypPOBHA IPOTHBOBOCIIATMTEIBHBIX
murokunoB (TGFB, IL-10), mMapkepoB MHTOXOHIpPHO-, aHTHO-, CHHAIITOreHe3a, YpOBHS
PEeryIaTOpOB MPOTHBOBOCHAIMTENBHBIX  MIIACTHICCKIX nporpamm (INSRB, SUCNR, PGC-
l0)) B rHIOTANIAMYCE, YTO HAPSTY CO CHIKEHHEM yPOBHA IUPKYIAPYIOMEr0 KOPTHKOCTEPOHA
¥ CpeIHeBO3PACTHBIX M CTapbIX BO3PACTHBIX KMBOTHBIX CBHIETENBCTBYET 00 OrpaHUICHHH
BOCIIAINTETHHO-ICTEHEPATUBHBIX ~ IIPOLIECCOB B THIOTAmamyce M BOCCTAHOBIICHUH

PeryIATOPHBIX MEXAHU3MOB (yHKIIMOHPOBAHM I'TH ocu.

WccnenoBanne BIEpBBIE IEMOHCTPHPYET NEPCHEKTHBHOCT M aTOTeHETHYECKYIO
000CHOBaHHOCTH CTHMYJISALIAA npomBOBocnaJmTenLHoﬁ/npoaHa6onnquKoﬁ
cykiunar/SUCNRI1  curHammsauu B CTaperoIIeM opraHu3Me C IEIbI0 KyMMpOBAHHUA
BospacTHo# runepakrusarmn I'TH ocw, BBI3BAHHON BOCHAIMTEIBbHO-ACT€HEPATHBHBIMH

H3MEHEHUIMHU THIoTajiamyca.

[Ipy MIIEMAYECKOM MOBPEXACHHH TOJOBHOTO MO3ra KpBIC BIIEPBBIE IIOKA3aHO, YTO
KypcoBoe BeezieHue (7 JHEH) 2-5THII-6-METHI-3-THAPOKCHIINPHIMHA CYyKIIHATA B COICTAHNH
¢ aHTHTeNaMH K TIyTaMaTy OKasalo BBIPaXCHHEIH HEHpONpOTeKTHBHBIH dDEKT C
JOCTOBEpHBIM CHIDKEHHEM 00beMa HIIEMAYECKOro odara 1 COXpaHEHHEM BOCIIPOHM3BEICHHUS
VPIIA, BbIpabOTaHHOIO [0 dorrorpoMb03a B TEYCHHE BCEro OCTPOro IepUo/a.
[lonydeHHbIe JaHHBIE MO3BOJLAIOT paccMaTpHBaTh AT-TJIY B KadecTBe IEPCIEKTHBHOIO
KaEmuaaTa s GapMaKoJorHIecKon KOPPEKIHH [OCJIEICTBHAN HIIEMIIECKOT0 HHCYIIBTA, YTO
OTKpBIBAET HOBbIE IEPCIEKTHBBI LA 3¢ eKTHBHON KOMILIEKCHOH HepoMeTaboTHIeCKOH
Tepalyd, HANpaBICHHOH Ha PpAasHBIC 3BCHBA MIIEMAYECKOro Kackaja, IpH OCTPOM

UIMEMUYECKOM MMOBPEKICHAHN TOJIOBHOT'O MO3Tra.



B oruerHoM 2025 T IPOBENEHO YCOBEPIICHCTBOBAHHE YCTAHOBKH IIHPOKOMONBHON
ontuueckoit Heipopusyammsauuy (IIIOH) # METONMKH H3MEpEHHH, YTO IO3BOJIMIO
IIPOJIOJDKATh HCCIENOBAaHHA, HO YK€ C HCIOJB30BAHHEM ¢iyopeceHTHOro GeIKOBOrO
cercopa xiopuzn-doHa (ClopHensor). beima noo6pansl KO3(hGUIMEHTH Ul yAalCHAs
reMOAMHAMUYECKOTO apredakta u3 JaHHBIX (iyopecuenuun  ClopHensor. JlaHHBIE
K03QdUIMEHTHl B JajibHEHIeM OyAyT HCHONB30BAHBL [V aHATH3A HapyLIeHHH HOHHOTO
FOMEOCTa3a B KOPe B OCTPOM TIEPHOJE HHCY/IBTA B TOM YHCIIE T H3MCPCHHS THHAMUKH pH,
xounenTpamid Hb u Cl' B TeueHHe OKKIO3MH CpEHEH MO3TOBOM apTepHd, B MOMEHT
penepby3ud U IPOBEpeHA POJb xonebGanmii pH, a TakKe KOHIEHTpAIUH Hb u CI' kax

q)aKTopOB, IIpeapacnoIararommx K JIETAJIbHOMY HCXOAIY.

[IpoBefieHO HM3ydYeHHE BIMSHHS CTpecca Cenapanid OT Marepd H M30JISIIAA  OT
onsonometHukoB (MCHU) B paHHeM OHTOI€HE3€ HA aBTOHOMHYIO PETYIISIHMIO CEPACIHOTO
puTMA Y MOJOIBIX B3POCIBIX KpBIC oGoero moia B ycuoBHAX (usmdeckoro (yaap
IIeKTPAYECKOr0 TOKa o JjamaM, FS) m NCHXOCOIHATRHOTO SMOLIMOHAJIBHOIO CTpecca
(HabyrofieHre 3a KPBICOH, IOJyYaromIeH FS, «ctpecc ceumerens», EmS). Ilokazano, 910
CTpecC paHHEro BO3pacTa BBI3BIBAI 3aBUCHMBIE OT I0JId HAPyINCHUA (yHKIMOHMPOBAHHU
BereTATHBHON HEPBHOM CHCTEMbI Y B3DOCIBIX KpbiC. BereraruBHas MU3pEryIIAA MOJKET
6BITH OZHAM W3 MEXAHH3MOB PA3BHTHS CTPECC-YA3BUMOCTH H CTpECC-HHIYNMPOBAHHBIX

3ab0J1eBaHMil BO B3POCIIOH KU3HH.

B pamkax KOCMHYECKOrO 9KCIIEPUMEHTA "BropucK" KOHTEHHEPBI, COAEPKAIINe Cyxou
npenapat JIHK ¢ara JIam61a, ObU1d BEICTABICHB! HA BHCIIHIOKO o6musky MKC B TedeHue
naTenpHOro Bpemenw (1-pii ceanc — 815 (U3 HUX 656 — Ha BHEIIHEl OBEPXHOCTH) CYT, 2-
oif ceanc — 1179 (u3 Hux 961 — Ha BHEUIHEH IOBEPXHOCTH) CyT). Ilocie BO3BpAINCHHS HA
3eMyi0 0OPA3IBI PACTBOPSUIA M IIOJBEPraiy NCHCTBHIO PECTPHKTA3 (BsuR I u Sse9 I) ¢
TOCIEAYEOLIIM 3MeKTpodope3oM B arapo3HoM reie. [lokasano, 410 ¢ yBeIHICHUCM BpPEMEHH
BO3IEHCTBHS M, COOTBETCTBEHHO, TIOITIOLICHHOM 1038l (¢ 614 MI'p B 1-m cearce mo 750 MI'p
BO 2-M CeaHCe) pasTMuMs B pasMepax M KONMYeCTBE (ParMeHToB Mii JICTHOTO H
KOHTPOJIBHOTO OGPasloB yBENMIMBAIOTCS. [I0TydeHHBIC NAHHBIC B JaIbHEHIIeM I03BOJIAT
OCYIIECTBUTH IIOCTPOEHHE HCKOMOH 3aBHCAMOCTH «103a->h(heKT» U COOTBETCTBYIOLICH
MATEMATHYECKON MOZIENH PaJHo6HONOrHIecKoro ahpdexra, 9ro ABIACTCS KPUTHICCKIM UL

KOCMHUYECKON pagroOHOIOrHH.

ApanTanyio K yCIOBHAM KpaTKOBPEMEHHBIX ApPKTHYCCKHX 3KC1'ICI[I/IIII/II7I OLICHUBAJIH Y

MyX4rH (Bcero 43 4enoBeKa, B BO3pacTe 35-60 ntet), KOHTpoIEeM Obutd 15 xuTenei MoCKBbL



Ha srame 2025 T. IOJyYeHBI TAKKe MEPBBIE NAHHbBIC IO CTaTyCy METHIMPOBAHHA
I'eHOB THOKCHTEHA3 ¥ MOTEHIHATBHO CBs3aHHBX ¢ HuME THPHK Kak HOBBIX MEPCIICKTHBHBIX
daxTopoB u Mapkepos CKIIKP. [Ipu cpaBHEHHH XapakTepa M3MEHCHUS YPOBHA
METHJIHPOBAHHS BCEX HCCIEI0BAHHBIX MapkepoB B TPyINax, paszieieHHBIX 10 MOJTy, HaM HE
yIanoch BBIABHTH MapKepOB, aCCONMMPOBAHHBIX C IOJIOM. 17 MapKepoB, BHIABICHHBIX Ha
IpeBIIyeM dTalme Ha OOIel rpymme NAldeHToB, SHATMMO W3MEHSIH CBOM YPOBCHB
METHIIHPOBAHHSA B OIyXONEBOH TKAHHM KaK MyKUHH, TaK W JKCHIIHH. U Hambojee BBICOKO
3HagMMasl Koppessius Habmonanack AN TeX JKE ICHOB: MIR124-1, MIR124-2, MIR9-1,
MIR129-2, MIR 125B-1, MIR127 u MIR339 (p<0,001). OTH pe3yibTaThl yKashBAIOT HA
oG 1yTh BIMSHAS METHIMPOBAHUS 3TOH IPYIIEI ICHOB muxkpoPHK Ha BO3HHKHOBEHHC

[TKP y 060HX IIOJIOB.

[IpoBe/ieHHbIE HCCIENOBAHHSA KIMHAICCKHX o6pasnos HMPJI BBSIBIAIOT HOBBIC
3ABHCHMOCTH MEXIy YPOBHSMHE 3KCIPECCHH W METHIHPOBAHMS 16 QyHKIHOHATBHO BAKHBIX
OITyXOJIb-aCCOIMMPOBAHHbBIX ~ [CHOB: SEMA3B, RARB, BAX, BCL2, ADAMTS9-AS2,
HOTAIRMI, MIR124-1, MIR124-3 (miR-124-3p), MIRI25B-1 (miR-125b-5p), MIR129-2
(miR-129-5p), MIR137 (miR-137-3p), MIR-339 (miR-339-3p), MIR130B, MIR1258, MIR34B
u MIR9-3 (miR-9-5p).

OG6HapY)XeHO KOONEPaTHBHOC ydacTHe perynsropusix  JHPHK 1 mukpoPHK B
peryJIsiz IeHa Cynpeccopa SEMA3B (ADAMT, '$9-452/miR-125b-5p/SEMA3B); BBIABJICHEI 3
3HAYMMBIE OTPUIIATEIHHBIE KOPPENSAIIIH MEXKIY yposusivu JHPHK, muxpoPHK 1 MPHK (rs <
0.3, p < 0.02); BBIBICHE MHOXCCTBEHHBIC KOHKYpHPYIOIHE B3aUMONCHCTBHSA MEXKIY
maPHK, muxpoPHK 1 MPHK mo cxemam: miR-125b-5p/miR-339-3p/SEMA3B; ADAMTSY-
4S2/miR-125b-5p/miR-137-3p/miR-129-5p; HOBBIE B3aMMOJICHCTBHUA
naPHK/MuxpoPHK/MPHK  MoryT oGHapyXuBaTh HOBBIC MOTEHIHAILHBIC MUIICHHA I
TApPreTHOM Tepanuu HMPJI. Bouta ompezneneHa Kiro4eBas 0Ch (nHPHK/MHKpoPHK/MPHK),
TIPETIONOKHATENBHO CBA3AHHAI € HEMEJIKOKJIETOYHBIM PaKOM JIETKOTO: ADAMTS9-AS2/miR-

125b-5p/SEMA3B.

PaspaboTaHHas Ha OCHOBE runepMeTrEpoBanus 10 TeHOB-MapKepoB mukpoPHK
(MIR124-1/3, MIRI25B-1, MIR129-2, MIRI37, MIRI258, MIR339, MIR34B, MIR9-3,
MIRI30B) maHenb MapKepoB (mamenp Nel) TIPOTHO3HPYET MeTacTa3upoBaHUE B
nMQaTHIecKue y3/bl Y BBLIBICHAH THIepMETHIAPOBaHus. 4 MapKepoB M3 10; maHenb

XapaKTepu3yeTCs BLICOKOW YyBCTBHTEIBHOCTBHIO 92,6%, cnenupuIHOCTHIO 86,5% wu

HaIEKHOCTBIO AUC=0,952.
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Pa3pa6oTanHas Ha OCHOBE TMIIEPMCTHIMPOBAHI 8 OIMyX0JIb-CyIPECCOPHBIX T'€HOB
(MIR124-1, MIR124-3, MIRI25B-1, MIRI37, MIR339, MIRY-3, BAX, ADAMTS9-AS2)
naness Mapkepos HMPJI (maneis Ne3) IIpOrHO3UpYET METACTa3HPOBAHAC B naM(paTHIECKHe
Y316l TIPH BBLIBICHAK TMIIEPMETHIMPOBAHUS 5 MapKepoB 13 8; maHenb XapaKTepu3yeTcs
100%-0#f UYyBCTBUTEJIIHOCTBIO H BBICOKOH CIEIU(pUIHOCTEIO 86,5%, Tph BBICOKOH

ZIOCTOBEPHOCTH AUC=0,915.

J1i HaOOpHl MapKepoB Ha OCHOBE aHAIM3a metwmposanus JTHK, BBIZICJICHHOM U3
PE3eKIMOHHOTO MaTepraia OmyXOoIH W/WIA MOKpPOTHI TAIMCHTa, MOTYT HAWTH TPHUMEHECHUE
it BepuUKamuK IPOrHO3a gompupix HMPJI B KIMHHKE. BaxHo OTMETHTB, HYTO
pa3pabarbBagMble POTHOCTHHECCKHC MapKepbl, OCHOBAaHHBIE Ha aHAJIM3C o6pasuos JTHK u
PHK, He TpeOyOT HIOPOTOCTOAIIETO obopyzoBaHHs M MOIyT OBITH IMPUMEHEHBI B

Na6OPATOPHSIX MPU KIMHIIECKAX IEHTPAX.

AHaIu3 HaydHBIX TyOIMKAIUi MO3BOIHIL BHISBUTH A3IAdHs B MEXaHM3Max PasBUTHA
pcTomerws T-KIeTOK MY PaKe JISTKOTO YepenHO-MO3TOBO TPABME, & TAIOKE BaKHYIO POJIb
MHTErPUHOB B NATOTEHE3¢ PECIHPATOPHBIX 3aGoyeBaHMi ¥ KaHIEPOTeHe3e, YTO MO3BOIICT
IpEIOKATD PETYISIUIo HHTCTPHHOB B KauecTBE IIOTEHIHANbHOIO MOIXOMa CHUKCHHUS
axTHBHOCTH (uOporenesa. B xone SKCIIEpUMEHTATbHBIX JCCIIeIOBaHMN BBIABICHEI HOBBIC
MEXaHH3Mbl paka JIerkoro Hu MeTacTaTiieckoil OoNe3HH, cszamnpie ¢ CCK, COK u
pcromenreM 3 dexTopHbIX T-KIETOK. Pa3paboTaH HOBBIH IOJXON K 6oppOe ¢ MCTOMECHACM
sddexropHBX T-KIETOK, OCHOBAHHBIA Ha pEryJsllid CHTHAIBHBIX myTel PD-1/PD-L1 u
MAPK/ERK. B xozme KIMHHKO-KOMIIBIOTEPHOTO KOTOPTHOTO HCCIIENOBAHAA [oKa3zaHa
50 eKTUBHOCTD xj1opamMeHIKOIA (CHL, Chloramphenicol) B GoppOe C BOCHAICHHEM
[AIHEHTOB IIPH IIOCIEONEPAHOHHOM JeqeHHM TeMoppos. HacTosumee UCCIeOBaHIE
[O(BOIAT HTOT HAIEMy MHOTOJIETHEMY MOHCKY HOBBIX [OJXOZOB PEryJIAIAA BOCIIATICHH 1
¢huGpOIIaCTIYECKOTO Tponecca B [eIsX OCTIKEHHS CHeNHQUIecKuX TepareBTHICCKAX
5)(heKTOB M CHIDKCHWS PHCKA KaHIIEpOTeHe3a, ¢ IpYrod CTOPOHEL pa3paboTKe crocoba
60opbOBI ¢ HCTOIICHAEM s dexTopHBIX T-KIETOK L IpUMEHEHHs B MOHOTEpAliy I B

nemsx y.IIy‘{IIICHI/ISI CTaHIapTHOI'O JIedeHUd paka JIETKOTI'O.

2. Ilo 3agage paspaborka H BHeApeHHe  HOBBIX  KJIHHHKO-

JmarnocTuqecKnx/TepaneBanecmdx TEXHOJIOFl/lﬁ

B 2025 romy Ha MOAETH CUepETTHO-MO3TOBO#H TPaBMBI (UMT) uccrnenopan 3 PexTh

CHMIIATONATAKA PE3EPIIHHA, I 9ero mpenapar BBOJIMJIM BHYTPHOPIOMMHHO HA 3,4,5,6,17
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CyTKH TOCIIe HAHECCHHS TpaBMbl MO3Ta. Ionyueno: YMT mHAynHpOBad genrpoduies u
auM(pOLUTO3 B nepueprIecKon KpoBH, CTHMYJIHpOBATA KOCTHOMO3IOBOC KPOBETBOPEHHE,
BRI3GIBAJIA BOCHAJICHHE H JlereHepaTHBHBIC H3MCHCHUS p MK u CB3 Mbllei. PesepnuH
CHEKAJ AKTHBHOCTh KOCTHOMO3TOBOTO KpPOBETBOPEHHS H MOGHIH3AIIO B KPOBB JISHKOLHATOB
y MBIIeH ¢ YMT 1o CpaBHEHHIO C MBIIAMI € YMT, He MOJyJaBIIAX JCICHHA. Kpome Toro,
pe3epIuH IpenATCTBOBA uH(UIBTPAIK MO3Ia HeiTpoduIaMH 1 uMbOIETaMHE, YMEHBIIAT
colepiKaHue Ibal+  MHKpOITHAIBHBIX KJIETOK,  BKJIIOYasd M1-noasipA30BaHHbIC
MHKpPOTIAAIBHBIE KICTKI, Caspase-3+ KIETKH 1 KJIETKH, SKCIPECCHPYIOMHAC MIIO 8 MK u
CB3 y ne4YeHbx Mpimeit. IIpd 3TOM JICUCHHE TIpEMSTCTBOBATIO pa3BHTHUIO JlereHepaTuBHBIX

[IPOIIECCOB, YMEHBIIAIO COJIEpIKaHUE M2-moJsipru30BaHHbBIX MEKPOT/IHATIBHBIX KICTOK 8 CB3.

Bhuta co3jaHa MaTeMarHdeckad MOJIENh CIIOXKHOH CHHTETHYECKOH MHOTOMEPHOH
JMHAMHUYECKOH ~ CHCTEMBL, OIVCHIBAIOMIEH BaKHEHIIHHA GroOrHuecKui Ipouece  —
STUATETHAATBHO Me3eHXUMAIbHBIH NEPEXOA (SMII). DTOT mpOLECC IpoTeKaeT, B TOM gucie, 1
IpE CO3pEBAHME H KoMmmakTH3auu  chepousios. C paHHOW MOZETBIO OpUIA MPOBEZCHDI
GpC/ICHHEBIE JKCIIEPUMEHTBL UL reHepaliy CHHTCTHYCCKHX JAHHBIX, HMHUTAPYIOIIHNX
peabHbIE SKCTIEpUMEHTAIBHBIE JAHHBIC MHOMKECTBA MOJIEKYIISAPHBIX MapKepoB. DTH JaHHDBIC
paccMaTpUBaHCh HaMH Tak, KaKk OyATO OHH OpUTH IOJy4YCHBI B sxcriepuMenTe. bplia
peann30BaHa HCKyCCTBEHHAS HelipoHHAast CETP, oGecedrBaoLIas mpoueaypy obyuenus 6e3
yumTens, TO €CTh peau3yroIast KJIacTEepHBIM aHaJIN3 Ge3 anmpHOPHBIX TAIOTE3 O KOJIUECTBE
KJ1aCTEpOB, COMEPHKAIIUXCA B JaHHBIX. [T0/ydEHHBIC B JUCIIEHHOM SKCIIEPHMEHTE BPEMEHHBIC
pSUTBI JHAMHKH MApKEPOB, opMHEpYyIOIIHIX peryIATOpHYIO CCTh IMII, GUIH HCTIOTH30BAHE
s o0ydJeHHs ACKYCCTBEHHOR HEHpOHHOH CETH (UHC) caMOOpraHm3yOIHXCA KapT
Koxonena (COK), B pe3ylpTare yero Mbl TOKa3aiH, HYTO SMII mpOXOMUT 9epe3 11eCTh
COCTOSHHM M BCE COCTOSHHA yeTounBBL. ITO J0Ka3pBaeT TOT dakT, 9T0 HaM yAaIoCh
BBIIENSTH COCTOSHUSA HA MOJIEKYJIIPHOM YPOBHE. MHC COK 6pura HCHIONB30BAHA K JaHHBIM
[ATOJIOTHM dYeNoBeKa JUIA JI0Ka3aTeNbCTBa ero 5@ peKTUBHOCTH TIO BEISBJICHAIO Pa3IAIHBIX
[ATOJIOTAYECKHUX cocTosHM. B pe3yapTaTe MBI [oKa3aiy, 9To JaHHad MHC COK xopoio
pasnugaeT  [ATONOrHH gejoBEKa, YTO  IO3BOJMIO [OCTPOHMTh HA 3TOM  OCHOBE
JIHATHOCTAYECKAE MPOLC/yPEl ¢ poicokoil 3(h}EKTHBHOCTRIO pacrio3HaBaHus KaK GOJBHBIX

MamueHToB OT 3I0POBBIX JMONeH, TaK U nanueHToB C pa3HI>IMH [IaTOJIOTUsAMH KpOBH Ipyr OT

apyra.

C mOMOIIBIO CO3JAHHOTO MHCTPYMEHTA II0Ka3aHo, T0 xineTku 2D KynbTyphl 09eHb
paHo HAYMHAIOT yIpomarh CBOK peryisTopHbIe CeTH, «cOpachiBasty JHALIHIOK0 CIIOYKHOCTD,

TaKk Kak OHH HaxouATCs B cTaOMIBHBIX YCIIOBI/ISIX nu TOJJICPIKAHUC CJIOKHOCTH
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