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OT3bIB 

Be.n:YIIJ:eM opraaasanna na zmcceprannoaayro pafiory JIaumHHoH KceHHH 

Banepseama «3aIIJ,HTHbIe 3«1l«lleKTbI 6eJIKa TeUJIOBOrO moxa 70 .K)J,a UpH 

nenpaaanna CHa H 3H)l;OTOKceMHH», npencraaneaayio na COMCKaHMe ~eHoM 

crenean xaanazrara 6MOJIOrW-IeCKMX nayx rro CrrelJ,MaJIbHOCTM 03.03.0l. 

<pM3MOJIOrlrn 

AKTyaJIbHOcTb. 3a.n:a1.JM aroro MCCJIe.n:OBaHM5I nexcar B pycne npaoparernoro 

HarrpaBJIeHM5I cOBpeMeHHoM <pM3MOJIOrMM - BbI5ICHeHMM MOJIeKyJI5IpHbIX MexaHM3MOB 

peaJIM3alJ,MM CMCTeMHblX peasnaii oprannsua. EeJIKM TerrJIOBOrO IIIOKa, B 1.JaCTHOCTM 

uranepon Hsp70, 51BJI5IIOTC5I O.n:HOM M3 HaM60JIee ztpeannx 3aIIJ:MTHbIX CMCTeM KJIeTOK 

OT .n:eMcTBM5I Pa3JIM1.JHbIX noapeaotaromnx <paKTopOB. Cnocofiaocrs 3TMX 6eJIKOB 

npomrxars BO BHeKJIeT01.JHOe rrpocrpancrao, KpOBb M JIMKBOp rr03BOJI5IIOT BOBJIeKaTb 

MX B CMCTeMHble MexaHM3MbI peryJI5IlJ,MM <pyHKlJ,MM. YCJIO)l(HeHMe MexaHM3MOB 

TepMoperyJI5IlJ,MM M lJ,MKJIa coa-fionpcrsoaanae B xone 3BOJIIOlJ,MOHHOro 

CTaHOBJIeHM5I .n:aHHbIX <PYHKlJ,MM rronpasyvenaer B03MO)l(HOe BKJII01.JeHMe B 3TOT 

rrpouecc ysce cYIIJ:eCTByroIIJ:MX B oprannsue peryJI5ITOpHbIX nerrrnnos. 

Crroco6HoCTb 3Toro 6eJIKa rrpoHMKaTb B HeMpoH@, KOHTpOJIMpOBaTb yKJIa.n:Ky 

HOBocMHTe3MpoBaHHblx 6eJIKOB M BOCCTaHaBJIMBaTb npannrrsnyro 

npocrpaacrsennyio crpyxrypy nospeacneansrx 6eJIKOB - C03.n:aeT rrpezmocsrrrxn .n:JI5I 



ero BKnIOqemUI B MexaHH3MbI perynsuna IJ;HKna cOH-60,n;pCTBOBaHHe, a TaIOKe B 

npouecc repvoperynauna. Ilonpofiaoe nsyaenae MexaHH3MOB, yqacTByIOIIJ;HX B 

BOCCTaHOBneHHH HapyIIIeHHH repnoperynsuaa, CHa H noxaaareneii 

nepadiepasccxoti KpOBH npertcraanaer mrrepec He ronsxo C TOqKH 3peHIDI 

£pYH,n;aMeHTaflbHbIX OCHOB £pH3HonorHH, HO H ,n;m[ pa3pa60TKH nonxonos K 

KOppeKIJ;HH HHCOMHHH pa3nHqHOH 3THonorHH H 3H,n;OTOKceMHH. OCHOBHa5.l uenr. 

pa60TbI K.B. JIarrIIIHHoH COCT05.lna B H3yqeHHH noxasareneii repnoperynauna H 

COCT05.lHHH CHa H 60,n;pCTBOBaHH5.l y ronytieii npa nenpaaanna CHa, a TaK:>Ke npa 

COqeTaHHH zrenpasauna CHa C 3H,n;OTOKceMHeH, Bbl3BaHHOH .nmononncaxapnnov. B 

OCHOBH@e 3a,n;aqH Hccne,n;OBaHH5.l Bxo,n;Hno H3yqeHHe BnIDIHH5.l rrepH£pepHqeCKHX 

HHbeKIJ;HH Hsp70 na qHCnO KneTOK KpOBH H YCTOHqHBOCTb MeM6paH 3pHTpOIJ;HTOB 

npn 3H,n;OTOKceMHH y KpbIC. Ilposepanacr, rnnoreaa 0 B03MO:>KHOH KOppeKIJ;HH 

HapyIIIeHHH repaoperynanaa H opraHH3aIJ;HH COCT05.lHHH CHa H 60,n;pCTBOBaHH5.l C 

rrOMOIIJ;bIO IJ;eHTPaflbHbIX MHKpOHHbeKIJ;HH Hsp70. TaKHM 06pa30M, nccnenonamre 

BblIIonHeHHOH K.B. JIarrIIIHHoH, npencrasnaerca secsna axryansnsnr H 

CBoeBpeMeHHbIM. 

Conepaeanae, )J,HccepTaIJ;H5.l nanacana rro TPa,n;HIJ;HOHHOMy nnany H 

BKnIOqaeT B cefia nsenenae, 0630P nareparypsr, ouacamre MaTepHaflOB H MeTo,n;OB 

nccnertonanaa, pesym-rarsr H HX 06cyaotenae, a TaK:>Ke 3aKnIOQeHHe H BbIBO,n;bI. 

CrrHCOK IJ;HTHpOBaHHoH mrreparypu BKnIOQaeT 262 HCTOQHHKa. Pa60Ta 

HnnIOCTpHpOBaHa 60nbIIIHM KOnHQeCTBOM pHCyHKOB. 06IIJ;HH 06beM ,n;HccepTaIJ;HH ­

170 CTpaHHIJ;. 

B rnase «0630P nareparypu» ,n;OCTaTOQHO nozrpofino ztaerca 06IIJ;a5.l 

xapaxrepncrnxa, a TaK:>Ke zterann H3yqaeMoH npofinesnr. 0630P nHTepaTYP@ 

5.lBn5.leTC5.l XOpOIIIHM TeOpeTHQeCKHM £pyH,n;aMeHToM, KOTOpbIH asrop ncnonssyer npa 

onacanaa H 06cy:>K,n;eHHH peaynsraroa. 3Ta rnana canzterem.cmyer 0 xopornexr 

3HaHHH anropoxr coapevennoro COCT05.lHH5.l accncnosanaii B ,n;aHHoH 06nacTH, QTO 

rr03BOn5.leT exry nOrHQeCKH 060cHoBaTb IJ;enH H 3a,n;aQH Hccne,n;OBaHIDI. 

Fnasa «Marepnarrsr H MeTo,n;bI Hccne,n;OBaHIDI» ztaer nozrpofiaoe onacanne 

MeTo,n;OB H MeTo,n;HQeCKHX npnevos, xoropsre acnonssoaama aaropov ,n;n5.l peIIIeHH5.l 



nOCTaBneHHDIX sanan. IIoztpofino OnHCaHbI 3KCnepHMeHTaITbHble noztxozrsr K pafiore 

C )l(HBOTHDIMH, npaaeztensr H o6cy)l(,n:eHbI TeXHH"lIeCKHe XapaKTepHCTHKH 

Hcnonb3yeMoro o6opy,n:OBaHH~, npHBe,n:eHDI no,n:po6HO MeTO,n:DI onpe,n:eneHH~ 

ofiurero "lIHCna 3pHTpOU:HTOB H neHKOU:HTOB, a TaK)I(e - KHcnOTHOH pe3HCTeHTHOCTH 

3pHTP0U:HTOB. B pa60TbI ucnonssoeansr COOTBeTcTBylOIIIHe xreroztsr 

CTaTHCTH"lIeCKOrO aHaITH3a. B nenov npHMeH~eMble MeTo,n:bI anexsarnsr 

nOCTaBneHHbIM 3a,n:a"lIaM. 

Tnana «Peaynr.rarsr nccnenonanas» cozrepacnr OCHOBHble cPaKTbI, 

nony-rennsre ,n:HccepTaHTOM, H csnnerenscrsyer 0 npoztynanaocra nposenemroro 

nccnenoaaans. Ilpeacae scero, H3y"lIeHO BnH~HHe nenpasauau CHa na 

repstoperyrrsruno H U:HKn cOH-6o,n:pCTBOBaHHe. Bnepssre nOKa3aHO, "lITO ztenpasanaa 

CHa y rony6eH npasonar K pa3BHTHlO raneprepnaa, a TaK)I(e nonHOMY 

npeofinanamno 60,n:pCTBOBaHH~ H nOBblIIIeHHlO ypOBH~ COKpaTHTenbHOH 

aKTHBHOCTH MbIIIIU:. YCTaHOBneHO, "lITO ,n:enpHBaU:H~ CHa B ycnoansx 3H,n:OTOKceMHH, 

BbI3BaHHOH 6aKTepHaITbHbIM 3H,n:OTOKCHHOM JllK', yCHnHBaeT runeprepsuuo, 

rrpoztnesaer HapYIIIeHH~ CHa H COKpaTHTenbHOH aKTHBHOCTH MbIIIIU:, xapaxrepnsre 

,n:n~ nepsoro "lIaca nocne ztcnpasartaa CHa, H oroztanraer npoasneaae «OT,n:a"lIH» 

xreztnenaoro CHa y rony6eH. 

K npHopHTeTHbIM peaynsraraa cneztyer OTHeCTH ztannue 0 TOM, "lITO 

nneztenne Hsp70 B TpeTHH )l(eny,n:O"lIeK M03ra BbI3bIBaeT npononacarensnoe 

CHH)I(eHHe revneparypsr M03ra B nepaon nocne nenpasarnm CHa, YCKop~eT 

nacrynnenae Me,n:neHHoro CHa H BOCCTaHOBneHHe crpyxrypsi CHao 

Cneztyer TaK)I(e OTMeTHTb ztamnae 0 npOTHBOBOCnaITHTenbHOM ,n:eHCTBHH Hsp 

70 B Mo,n:enH 3H,n:OTOKceMHH. Iloxasaao, "lITO nponcxonar CHH)I(eHHe rewneparypu 

M03ra H ypOBH~ COKpaTHTenbHOH aKTHBHOCTH MbIIIIU:, BOCCTaHOBneHHe crpyxrypsr 

CHa y rony6eH H KpbIC. Ba)l(HO OTMeTHTb, "lITO npa 3TOM nponcxonnr B03BpaIIIeHHe 

K KOHTponbHDIM 3Ha"lIeHH~M "lIHCna neHKOU:HTOB H yBenH"lIeHHe pe3HCTeHTHOCTH 

MeM6paH 3pHTpOU:HTOB y KpbIC. 

B uenov, "lIeTKO cdiopnynapoaaa nens H 3a,n:a"lIH pa60TbI, aBTOp CMor 

rronnocrsto OTBeTHTb ua see nocraanennste sonpocsr H nony-nrrr, ztaanue, 



IIMelOI.IJ;IIe KaK TeOpeTIIqeCKOe, TaK II npaKTIIqeCKOe 3HaqeHIIe. BbIBO.n;bI, C.n;eJIaHHbIe 

aBTOpOM, nOJIHOCTblO orpaacaior nonyseaaue pe3YJIbTaTbI. Pe3YJIbTaTbI 

IICCJIe.n;OBaHIIH 6bIJIII npencraaneasi aBTOpOM na pOCCIIHCKIIX II Me)l(.n;YHapO.n;HbIX 

KOHcPepeHlJ;II.S:lX, a TaK)I(e ony6JIIIKOBaHbI B peuensnpyexnrx »cypnanax, 

pekoaeanyenux BAK P<D. Aaropcrpepar .n;IIccepTaIJ;IIII II ny6JIIIKaIJ;IIII 

COOTBeTcTBylOT ee coztepacanmo. 

K He.n;OCTaTKaM pa60TbI MO)l(HO OTHeCTII nexoropsre HeTOqHbIe 

cPOpMyJIIIpOBKII. O.n;HaKO, HeMHOrOqIICJIeHHbIe He.n;OCTaTKII He CHII)I(alOT 06I.IJ;IIH 

BbICOKIIH ypoaens pa60TbI B IJ;eJIOM. 

IlpIIHIJ;IInIIarrbHbIX 3aMeqaHIIH no pafiore HeT. 

HMelOTc5I sonpocsr zmcxyccaonaoro xapaxrepa: 

1). Ilosexry .n;JI5I BHyTpIIBeHHoro BBe.n;eHII5I 6bIJIa BbI6paHa npIIMeH5IeMa51 ztosa 

6eJIKa Hsp70, II KaK OHa OTJIIIqarraCb OT ypOBH5I 3Toro 6eJIKa y KOHTPOJIbH~X 

)l(IIBOTHbIX? 

2). KaKoB MexaHII3M npoTIIBoBoCnarrIITeJIbHOrO .n;eHcTBII5I 6eJIKa Hsp70? 

3). Tlo-rexry .n;JI5I II3yqeHII51 .n;eHcTBII5I 6eJIKa Hsp70 B YCJIOBII5IX 3H.n;OTOKceMIIII 

BbI6paHbI B xaaecrse 061>eKTOB IICCJIe.n;OBaHII5I rOJIy6b II xpsrca? 

Hayxaaa HOBU3Ha. Bnepsue rrony-renst yfiezurrem.nue .n;OKa3aTeJIbCTBa 

roro, qTO YBeJIIIqeHIIe conepacaaaa Hsp 70 B M03re oCJIa6JI5IeT napymeuns 

TepMoperyJI5IIJ;IIII II CTpyKTYpbI IJ;IIKJIa cOH-6o.n;pcTBoBaHIIe, BbI3BaHHbIe 

.n;enpIIBaIJ;IIeH CHao BbI5IBJIeHO, qTO 6eJIOK TenJIOBOrO moxa Hsp 70 OKa3bIBaeT 

npoTIIBoBoCnarrIITeJIbHOe .n;eHcTBIIe y KpbIC II rOJIy6eH B Mo.n;eJIII 3H.n;OTOKceMIIII, 

BbI3BaHHoH JIIlC. Bnepsue nOKa3aHO, qTO YBeJIIIqeHIIe ero KOJIIIqeCTBa B nJIa3Me 

KpOBII oCJIa6JI5IeT JIIIXopa.n;OqHYlO peaKIJ;IIIO, ycxopaer BOCCTaHOBJIeHIIe IJ;IIKJIa COH­

60.n;pcTBoBaHIIe, nopnanasyer qIICJIO JIeHKOIJ;IITOB B KpOBII II rroasnnaer 

pe3IIcTeHTHocTb MeM6paH 3pIITpOIJ;IITOB. 

HaYQHO-npaKTUqeCKaH 3HaQUMOCTb pa60TbI. IlOJIyqeHHbIe pe3YJIbTaTbI 

51BJI5IIOTC5I Ba)l(HbIM uraroxr K nOHIIMaHIIIO B03MO)l(HbIX MexaHII3MOB 

TepMoperyJI5IIJ;IIII, a TaK)I(e peryJI5IIJ;IIII IJ;IIKJIa cOH-6o,ll,pCTBOBaHIIe. IloIIcK nonxozton 

K KOppeKIJ;IIII napymenas B CIICTeMe TepMoperyJI5IIJ;IIII II IJ;IIKJIe cOH-6o.n;pcTBoBaHIIe, 



BbI3BaHHbIX nenpaaanaca CHa, MO)l(eT CJIY)I(HTb 6a30H .n;mI pa3pa60TKH rrO.n;XO.n;OB K 

ne"lJeHHH HHCOMHHH HnH npodmnaxrnxn paCCTpOHCTB CHao 

3aKJIIOQeHue. ,l.l;HccepTaQHOHHoe nccnenoaanae KceHHH Banepsesnu 

JIarrIIIHHoH « 3arn;HTHbIe MexaHH3MbI 6enKa rennosoro IIIOKa 70 K,l.l;a npn 

zterrpnaanaa CHa H 3H.n;OTOKceMHH» 5IBn5IeTC5I 3aKOH"lJeHHOH HaY~IHo­

KBanmpHKaQHOHHOH pafioroii, B nannoit pafiore perrrena axryarrsaas sanasa, 

HMeIOrn;a5I saacaoe 3Ha"lJeHHe .n;n5I cOBpeMeHHoH <pH3Hononm CHa H 

repuoperynanaa. ITo axryansrrocra rrOCTaB.lIeHHbIX sana-r, MeTo.n;H"lJeCKoMy ypOBHIO 

accnenoaaaaa, HOBH3He H rrepcnexrnnnocra nony-reamrx peayrrsraron 

.n;HccepTaQHOHHa5I pa60Ta K.B. JIarrIIIHHoH rronHOCTbIO COOTBeTcTByeT 

Tpe6oBaHH5IM rr.8 «ITonO)l(eHH5I 0 rropsnxe rrpncyxotemra yaensrx creneaeii» BAK 

P<I>, rrpe.n;1>5IBn5IeMbIM K KaH.n;H.n;aTCKHM .n;HccepTaQH5IM, a ee asrop aacnyxomaer 

rrpacyxctenne y-qeHoH crenena KaH.n;H.n;aTa 6HOnOrH"lJeCKHX nayx rro cnenaansaocra 

03.03.01. - <pH3HonOrH5I. 

Marcpnansr .n;HccepTaQHH oficyzcneasr aa sacenaaan xadiezrpn 06rn;eH 

<pH3HonorHH Canxr-Ilerepfiyprcxoro rocynapcrsennoro ynaaepcnrera 25 anperta 

2011 rona (nporoxorr N~ 7). OT3bIB COCTaBneH .n;OKTOpOM 6HOnOrH"lJeCKHX nayx, 

rrpodieccopov A.r. MapKoBbIM. 
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