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oT3bIB BEAyIIIEI{ OPf AHr43ArII,III
@e4epalrnoro rocyAapcrBeHHoro 6roANernoro o6pasonareJlbHoro yqpexAeHl4s Bblcllero

o6pasonanras <CaHxr-flerep6yprcxlrfi rocy4apcrseHHrrfi yHI,IBepcI,Irer)) Ha ArIccepraIIPIoHHyro

pa6ory Trrrauona Cepren AlercaHgpoBurra <Pearusaqkrfl.MexankrqecKofo cI4rH€uIa B

cr,rcreMe peryJrflrlr4rr cr,IHTe3a 6erxa B cKeJlerHofi narrurqe MJreKorluralorqux na SoHe

rpaBlrrarluonnoft pinrpy3Kr{)), [peAcraBJleHHyro Ha col{cKaHze yvenofi crerIeHI,I Kau4vr\uta

6[onorz.{ecKr.rx HayK rro clerlr4anbHocrl4 03.03.01 - Szszonorza

Axmy an u u o c mb meMH s btn o JrH eHu o il d a c c ep maqao HH o ft p a 6 om at

Xopouro r{3Becrno, rrro ABr,rrarenbHar aKTI4BHocrb cKeJlerHbrx MbIIlq sBrserct

ueo6xo4urutrlr (far<roponr o6ecneqenns rIoJIHoIIeHHofo (fyurquouplpoBaHlIt Bcex cncreM

opraHr43Ma. Pagwrqnrre soprrru cHr,rxeHll-s 4nurarelrnoft aKTI,IBHOCTI4 COIIpOBOIKAaIOTCS

MHoroqr4creHHbrMl4 HapylreH[tMrr arpo$rauecr<oro xapaKTepa, BKJIIoq€u yMeHbIrIeHI'Ie

N,rrure.{uofi Maccbr r.r coKparlrreJrbHyro 4I,Ic(fyurquro. llptt rpaBl,ITallllonnofi pinrpy3Ke sTIrM

r43MeHeHr4rru nara6olee noABepxeHbr flocrypanbHbre MbIIrrUrr. MoneKynspHble MexaHLI3MbI,

Jrexarq[e B ocHoBe raKr{x rasNreHeHr,rfi n (fyHItquoHI,IpoBaH}II4 crelernofi MbIIrrIIbI, Bo MHoroM

ocrarorc.fl HescHbrMr,r. Oco6uft rrHTepec [peAcraBnser I{3yqeHI,Ie HaqaJIbHbIX STarIoB

4nurarenurofi 4rac(fynrquu, Koropbre Moryr I4rparb poJlb rpllrrepoB B orHoIIreHI'ILI

rrocJreAyrorur4x olrrHaJrbHbrx co6rrrrafi, BbI3bIBaIoulIX arpo(furo. Hecuorpr Ha

tbyn,qarnreuranbHyro 3aB[clrMocrb pa3Burvrs, v [oAAep)KaHI4t nalrureqHofi Maccbl or

MexaHr,IqecKlrx cTr{MyJroB, KOHKpeTHbre MexaHI,I3MbI, C [OMOIqbIO KOTOpbrx MexaHl',IqecKiul

Harpy3Ka npeo6pasyercfl B ana6orr{ecrczfi oreer (uexanorpaHcAyrllllq) ocrarorcr HeflcHbIMIa.

B cnqsu c 9Tr{M, AlrcceprarlrroHHoe IiccJleAoBanne C.A. Trtranona, [ocBf,rueHHoe u3yqeHulo

3Tofo Borrpoca B ycnoBr.rflx MoAenupyeruoft rpaBvralll4onnofi pa3rpy3Kll, 6eayclonuo' .trBJlflerct

BeCI'Ma aKTyaJIbHbIM.

Hayvuan Ho 6 ugHa nonyqeHHbw psyilbmamo 6

Anroporu ArrcceprarluoHHofi pa6oru BrrepBbre [poaHanl43llpoBaHa AI,IHaMI4Ka ocHoBHbx

ana6onraqecrux MapKepoB n uocrypamnoft MbIIIrqe Ha paHHLIX sTarlax MoAenlrpyeMoft
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rpaBlrrarlr4oHHofi pa3rpy3Krd. Tarc, ua $one nonrnleHHoro Qoc(popunvlpoBankrs. pu6ocorualruofi

KuHa3br p70S6K1, BrrepBbre o6napy>reno rpaH3llropHoe cHLIx<eHLIe ypoBHl $oc(fopunupoBaHl,It

cr4rHarrbHbD( $epvenroe 4E-BP1, GSK-38 u p90RSK, qro Moxer 6urr o4nofi us npuvlln

cHuxeHr4s e(ftferrznuocrrr rpaHcnflrryv B ycrroBu.flx pa3rpy3Kr,L Bnepnrre IroKa3aHo cHllll(eHr4e

ana6onzqecKoro orBera nocrypamnofi MbIIxIIbr Ha gKcIIeHTpI,IqecKyro Harpy3Ky npll

rpaBr4Tarl[onnofi pa3rpy3Ke pasnofi AJIIlTeJIbHocru. Ha ocHoBe sKcrIepI{MeHTa c rIpI4MeHeHveM

coJrr.r ra1orrvrnprfl (uurz6nrop crperq-qyBcrBl4TeJlbHbrx I,IoHHbrx KaH€uroB, SAC), BnepBble

rroKa3aHa r4HaKTr4Barlu-rr SAC-san[curvrofi aua6onz.Iecrofi cIlrHanLBaIIuu n nocrypalruofi

Mbrrxqe B ycnoBlrrx pa3rpy3Kr4. Bnepnrre rloKa3aHo BJII{IHLIe 4ranaurauecxofi onopHoft

crlrMynrqur{ cronbr sa anta6otuqecK}re curHarlbHbre flpoueccbl BHyrpI{ MbrlrrerrHofo BoJroKHa Ha

(fone pasrpy3Kr4. flora^sano Btkrfllepre onopnoft crlzMyntU[vI Ha MapKepbr KaHoH[qecKofo

crlrrrzlJrbHoro nyru IGFI/Akt/PKB/mTOR, a raKxe I{3MeHeHkIt n (foc$opunrpoBaHlll4 GSK-38

u eEF2B. Buepnrre, B ycJroBr{rx pa3rpy3Kr{, rroKa3aHo qacrIaqHoe rIpeAorBpaIrIeHI4e MexaHo-

ana6owrqecroft pesucreHTHocrrr [ocrypanbHofi Iurrurqbr [prr I{crIoJIb3oBaHuu nr4uauu'recKofi

cTr{Mynrq[Ir cTorlbr.

Hayano-np awmuqe c Kan qeHHo cmb noJryqeHHbw a6mop oM p nyilbmamo 6

K npraopurerHbrM pe3ynbrar[rM Ar{ccepraUl4l4 cneAyer orHecr}I ycraHoBJIeHHbIe aBTopoM

cr4rHaJrbHbre MexaHr,r3Mbr B cl,rcreMe cI,IHTe3a 6elrca, HapylleHl{e Koropbrx Moxer 6urn oAnoft ug

npuqr4H cHr.rnreHr,rfl e(ftferrr,rnHocrr4 TpaHcnil\krv B ycnoButx fpaBl4Tallraonnofi pirrpy3Kl4.

Baxrnefiuuanrn raKxe {BJr.flrorcr pe3yJlbrarhl I,IccJIeAoBaHI,It KJIerorIHbIX MexaHu3MoB,

orBerrarorlrrx 3a MexanorpaHcAyKql4lo B cKeJlerHofi utrurqe. HecoMgeHHbrtr,t AocrlDKeHLItM

pa6oru flBrsrorcf, y6e4zrelsHbre AoKa3areJlbcrBa s(f(ferrranuocrtl AI,IHaMu'{ecKofi ouopHofi

crr4MyJr{rlrlr,r crorrbr ua (fone pa3rpy3Kra, tITo rlo3BoJlfler noAAep)KI,IBarb cI,IfHanbHyIo cl4creMy Ha

tpurnoloruqecKlr orrrr,rMnrrbHoM ypoBHe. Heo6xo,ql,IMo [oAqepKHyrb, rrro 3Haql{Mocrb gTofi

Arrcceprarlw He orpaHr.rrrr4Baercr rlonyqeHllenr (pynaanreuTaJlbHr'Ix gnasuft o MoneKyJUIpHLIX

uepecrpoftKax B rrpoqecce apLanraprkr nocrypilnbHofi Irlrrurqbl K rpaBura{raonnoft pa3rpy3Ke.

O6nacrr [pr,rMeHeHr4fl noJrf{eHHbrx AaHHbrx 3HarII,ITeJIbHo Ilrupe, ilocKoJlbKy BbUIBiIeHI'Ie

MoneKynrpHbrx MexaHLr3MoB no4o6nrrx (fynxquouaJlbHbrx napyurenufi orKpblBaer HoBbIe

nepcneKTr4Bbr rrpn [or{cKe MeroAoB r,rx KoppeKIIIau r,I npotpuJIaKT}IKI4, npo6leu, rIcKJIIovI4TeJIbHo

nocrpe6onauHbrx He roJrbKo B KocMr4rlecroft, Ho Ir B pea6uIII4TaII[oHHoft MeAI{uI{He.

Taruu o6pasolr, HoBr.r3Ha r,r HayqHo-[paKT[qecKail IIeHHocrb rlonfreHHbrx aBTopoM

gKCrrepI,IMeHTaJIbHbrX AaHHbx He BbI3bIBaIOr COrvlneunfi .
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Cmeneut oflocuooauHocmu u docmooepuocmb HayqHbw nonoilcenuil, eorcodoe u

sawtnqeuufi

B pa6ore [pr,rMeHen ptr1 coBpeMeHHbx MeroAoB, TaKIlx KaK necrepn-6norrktHr,

sner<rpo(popes PHK B arapo3HoM feJre, auanl{3 c}IHTe3a 6enra c noMoulbro MeroAa SUnSET.

Anropou paspa6o:rana MeroArrKa MexaHr{rrecrcofi cruMyJItIIkrI4 orlopHbrx a$(fepenroB crolrbl

Kpbrcbr, a raKl1e MeroAlrKlr pa6oru c I,I3onl4poeaHnofi rvrsrurUefi. Cner<rp MeroAoB,

rrpr,rMeHreMbrx B pa6ore, [oJrHocrbro aAeKBareH IrocraBJIeHHbIM 3aAarIaM. llolyuenHsle n

pa6ore pe3ynbTaTbl, aKKypilTHo AoKyMeHTIIpoBaHbI lr [pounJIIocTpI'IpoBaHbI.

Pesynrrarrr Ar4cceprarl[oHHoro uccleAoBaHl4s C.A. Tsrranosa AoJIoxeHbI Ha

MHororrldcJleHHbrx cbe3Aax, cuMno3l,IyMax u ron$epeHllla.fltx, B ToM tII,IcJre Mex{AyHapoAnrrx. llo

TeMe AacceprarlIau ony6lzronaHo 6 crarefi B peIIeH3LIpyeMbIX xypHi]nax, peKoMeHAoBaHHbrx

BAK.

Bolruroft o6reu AaHHbrx, ux npo(pecczonamnrrfi anaJrlrs,I4cloJIb3oBaHI{e KoppeKTHbx

MeroAoB crarr,rcrvqecrofi o6pa6orrz AaHHbx lro3Bonter cqurarb pesyJlbrarbl

Ar.rcceprarlraonuoft pa6orur AocroBepHbIMrI, a noJloxeHl4t, BbIHocI,IMbIe Ha 3an\wty, 14 BbIBoAbI

o6ocnonanHbrMI,I.

Cmpyxmypa u o6'aen duccepmaquouuoil pa6omot

,{uccepraqrroHHar pa6ora locrpoeHa rro rpaArlqrloHHoMy rlpr{Hllurry, r43Jloxeua na 130

crpaHr.rqax Marrrr4gorrr{cHoro reKcra, coAepxlrr 38 pucynrcon, 8 ra6luq. ,{raccepra\krfl. cocrol'IT

r{3 BBeAeHr,rfl, o6sopa nlrreparypbr, or'vIcanvfl. opraHpI3aIIrII4 gKcnepI4MeHToB vI MeroAoB,

pe3ynbraroB 1r r4x o6cyN4euzfl, BbrBoAoB Ii crllrcKa uI,ITlIpoBaHHofi nl4Teparypbl, coAepNaulefi

265 ucroqru,rKoB.

Bo <BseAeHlrz)) cAeJran xparxufi o6sop npo6nerurr, o6ocnonaubl IIeJIb v 3akaqv pa6orrr,

c(poprraynupoBaHbl rlo JroxeHkIt, BbIHo crIMbIe Ha 3arII'ITy.

B rnane <O6sop nurepzlrypbr) AocraroqHo roApo6no noragana o6ula-fl xapaKTepl{crllK4

a raKxe 1eranv nsyraenaofi lpo6neurr. ,{aercr un(foprrlaquu o pa6ore cllrHarbHrrx uyreft,

yqacTByrour4x B rlepeAaqe MexaHr4qecKoro cIrIHaJIa oT MexaHoceHcopoB crelefirofi MbIIITIIbI.

flpone4eH a1urkrs crerreHr.r r't3ytreHHocrr,I npo6teubl I,I BbI,4eJreHbI HeperrreHHble Borlpocbl. O6sop

]FlAfrucaH Jrr,rTepaTypHbrM r3brKoM, xopouo AeMoHcTpI4pyeT coBpeMeHHoe cocToflHl{e

uccle4onaHufi 1ro usyraevoft [po6JIeMe. O6sop,. Jlxreparypbl flBilAe"rcfl' xopoilrllM

Teoperlrqecr<rau (pyu4aMeHToM, roroprrft aBTop l4cnoJlmyer rIpI4 orrr4calurl,zr u o6cyx4enura

pe3ynbraroB. 3ra rJraBa cBr4AerenbcrByer o xopo[reM 3uarrvflr aBTopoM coBpeMeHHofo

cocrorH1rtr ltccJreAoBaHzfi n arofi o6ractu, rITo rlo3BoJl.rer eMy JIor[qecKI{ o6ocuosarb IIeJILI I'I

3 aAAl{V. r{ C CJIeAO B aHUf .
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flana <Opranusaqur v MeroAbr r,rccre4onaurafi>> Aaer no4po6noe oll4caHlre

Susuolorr,rqecKrrx, 6uoxralrzqecKr4x Lr MoneKyJltpno-6uonorl{rlecKllx MeroAoB, Koropble

rrcrroJrb3oBaHbr aBTopoM nnfl pelxeHl4r [ocraBJleHHbrx 3araq. flo4po6no orrrlcaHbr

gKcnep2MeHTirJrbHbre rroAxoAbr n pa6ore c )KI4BorHbIMrd, a raKxe cuoco6rr crarracrra'Iecroft

o6pa6orrcu AaHH6rx. Ager<naurocrr [pLIMeH-fleMbIx Mero.4oB rIocraBJreHHbIM 3aAaqaM He

BbI3bIBaer conaHenrzft .

|;1asrr <Pesynrrarbr r.rccJreAonanufi> n <O6cyx4eur{e pe3yJrbraroB) npeAcraBJUIIor

co6ofi 3Haqr,rreJrbHyro qacrb Alrccepralluonnoft pa6orrr. B rraee <O6cyN4eHlIe pe3ynbraroB))

npe.{[pr4Hr4MaeTc_r{ ycneilrHas rrorrbrTKa IIHTeTpaIII{[ nonrIeHHbIX AaHHbIX B CylqecTBylolul4e

HayqHbre rrpeAcraBJreHr{r o MexaHlr3Max pa3Bkrrvrs,urrureqnofi arpo$uu npu ycrpaHeHplu onopbl

u ucrloJrb3o1aHvftr cepvrkr oKcrIeHTplIqecKI,Ix coKpatqeHl{fi na ngoluponannoft MbIIlqe, a raKxe

np u n o s4efi c"rBlzvl M ex aHIzrIe crofi on opu o fi cruuyl flr\uLr.

Ha ocnonanr4[ rronfreHHbrx pe3ynbraroB cAeJIaHo 5 nuno4on, Koropble JloruqecKu

BbrTeKaroT r,r3 pe3ynbTaToB r{ rroJrHocTblo cooTBeTcTByIoT IIelsM u 3a[al{an{ pIccJIeAoBaHI'It.

Anrope$epar coAepxfl4T orrucaHlae ocuoBHbrx naz6olee 3HarIpIMbIX cepuit

gKcrrepr.rMeHToB r{ r,rx o6cyN4enLre v rroJlHocrbro orpa}Kaer ocHoBHoe coAepxaHl,Ie pa6orrr.

Pexonendauuu no ucnonbsonaHuro p$yJrbmamor u eueodoo danuoil pudomut

flolyreuurre n pa6ore pe3ynbrarbr Moryr 6urn kIcrIoJIb3oBaHbI trppr nolacKe

Saprrrarconorr4rrecKux tr lrHbx rroAXoAoB rlo rrpeAorBpanleHl,Irc kI KoppeKlluu arpo(puqecKl'Ix

cocrosuufi. Pesylrrarbr Moryr 6rrrr prcnonb3oBaHbl B HayqHbrx yqpexAeH[q LI KoJIneKTlIBax,

3aHprMaroq[xcr ]r3freHrreM BHyrprrxneroqnofi MexaHocufHaJrvaarJvrv B cKeJlerHofi Iurrlrqe, a

TaKlKe n yve6uorrl rrpoqecce flpz qreHr,rlr KypcoB JIeKIII{II uo $rasuololrprkr 6uotpnsure'

Bonpocut tr saMeqaHu.fl

,.{uccepraqtroHnafl, pa6ota HarrrrcaHa xopoilrllM HayqHbrM s3bIKoM I'I He BbI3bIBaer

3Harrr,rreJrbHbrx 3aMerraHvft no (fopue, cuoco6y lI3JIolr(eHIrt lrnu coAepxaHl,Iro pa6oru. Teu ne

MeHee, ro AToraM o3HaKoMJreHI,Ir c Ar,Iccepraguefi,, Bo3HI,IKJIo HecKoJIbKo BorlpocoB lt

gaNae.raguft:

Bonpoctt:

1. flo ueroflaKe: KaKoBa 6srla AJrprreJlbHocrb crlrMynufyroulux I4MnyJIbcoB (vro naNno 4lx

orlegKr.r ycnonufi npxuofi crnuynaqrara); se 6ul lu zqeircrBoBaH rlpll crllMylrflrlnu

ABr4rarenbHrrft nepn u noqeMy nrr6pana He xapaKTepuall Ars xaNa6anoeuAHofi MrIITIIIII

qacrora crI,IMVJItuI{u 50 urttlc?



2.

a

5

B pa6ore npeAcraBJreu rrporr,rBorlonoNnsrft orBer AByx uuurenefi mTORCI Ha

BbrcoKorrHTeHCUBHbre sKCrIeHTplrqecKLIe coKpaIIIeHI{{: aKTIIBaIIUI pra6ocoNra:rsHofi KpIHa3bI

p70S6k r.r Ae3aKTI,IBa\us.4E-cnr3blBalouero 6elra. gervr uoxno sro o6rscuum?

B ercuepraMeHTe c r4cfroJrb3oBanl{eM xnopl,IAa raAonl{Hrlrr 6rua rloKa3ana Synrquonanruax

T4HaKTVBaul{_f, CTpeTq-rIyBcTBI,ITeJrbHbIX KaHUUIOB, IIpOHI'IqaeMbIX K pa3nLIqHbIM I{OHaM,

Koropbre rrpeArroJro)Kr4TeJlbHo BJrrrrlor na ana6onraqecrulfi crIrHaJIJILtHr B nocrypalsnofi

Mbrrlqe. C uouo1quo KaKoro MexaHI43Ma pa6ora grl4x KaHarroB Moxer BJIrItrb Ha rlpoqeccbl

cr,rHTe3a 6elr<a B cKeJrerHofi iurnlqe?

3aileqauua:

IIo reKcry Bcrperrarorcs HeMHoroqrrcJreHHble oileqarKl,I. Bcrpevaercx orcyrcrBrle

3HaKoB 11yHKTyarluu. K garrneqauIa.f,M MoXHo oTHecT]I MaJIOe KOJIIIqeCTBO py0cKos3bMHbrx

Jrr,rrep4rypHbrx lrcrotrHlrKoB, a raKxe qra(fponoe uIrrrIpoBaHLIe B TeKcre, qro co3Aaer HeKoropoe

Hey4o6crno rrpu qreHI4rI AlIccepraIIpII{.

OAnaxo cJreAyeT oTMeTr{Tb, qTo yKa3aHHbIe 3aMeqaHllfl He qBJU{IoTc.f, np}IHUunrIaJIbHbIMI{

r,r He cHI,IXarcr o6ulero rIoJIoxI,ITeJIbHofo Bleqarreular o pa6ore.

3atstoqeuue

Tarnu o6pasou, .{lrcceprarlzs TrrrauoBa C.A. Ha reMy <Pealugaqllt MexaH[qecKofo

cl,rrHaJra B cr,rcreMe perynf,rlr4r,r clrHTe3a 6elra B cKeJlerHofi trlrrmrle MJIeKorII,ITaroqzx na (foue

rpaBr,rraulronuofi pa3rpy3Kr{), ilpeAcraBJleHHafl Ha collcKaHue yrenofi creneHl4 Kala/.v4ara

6noloruqecKl,Ix HayK, flBlrfrercs.3aKoHqeHHofi, nrmolnennofi c lIcrIoJIb3oBaHI4eM coBpeMeHHbrx

MeroAoB, HayqHo-KBanu(fzlcaqraonnofi pa6orofi, nanpaelennofi Ha perrreHl{e ar<ryalruoft

upo6reusr e o6uacrIa urrrueqnofi Susraonorrau.

,{nccepraq}roHuaJr pa6ora TtrraHona C.A. uo cBoefi aKryanbHocrl,I, Hafruofr nosngHe pI

[paKTr4qecKoft 3HaqnMocrr4 coorBercrByer rpe6onanvIflM) npeAT'tBJr.ueMbIM K AI{ccepraIIHf,M Ha

cor4cKaHue yreHoft crerreHrl KaHAuAara 6[onoru.{ecKr4x HayK (nyHr<r }lb9-14 <flonoNenraq o

flopflAKe rrpucyxAerrrds yqeubrx creneuefi>, yrBepx,4eulroro llocranosneHl'IeM flpanurelrcrna

Poccuficrofi Oe4epaquu Jt 842 or 24.09.2013r.), a ee aBrop Trrranos Cepreft Aner<cauAponnu

3acJryl1r,rBaer rrprlcyx(AeHr{r eMy yreuoft crerIeHLI Kar'Iturl;ara 6ulororra'recxzx HayK rlo

creqrlaJlbHocru 03.03.0 1 - $usnoJlorl{t.

Orsrrn cocraBJreH AoKTopoM 6raonorr,IqecKax HayK, upo(feccoporra r<a(pe4prr o6rqefi

tf usnonorz u VI.VI. Kprlnrnr.
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6nonorn.recKoro Sarcyrsrera Canrcr-flerep6yprcroro

(npororon Ns 5 ot 23.05.2019 r.),

23 vns.20l9 r.
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AoKTop 6?ronorv.recKl4x HayK Kpunofi
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