OT13bIB Dtl)HllHaJleOI'O OIIIOHEHTA HA JHCCECPTALMIO

Jdyomnuna Muxauniaa BacuiabeBuua na remy «uchyHKkuusi MUTOXOHAPHIA
B 3KCNEPHMEHTANbLHOH MOe/IH MblIIeYHOH qucrpoduu domenna y
MBIIIEeH: MEXaHU3MBbI H BO3MOKHBIE II0JAX0/AbI K KOPPEeKIIHH,
NPeACTABICHHYI0O HA COUCKAHUE YYCHOH CTENCHH
NOKTOPA OHOJOIrHYECKHX HAYK [0 CNCUNAJbHOCTH

1.5.22 Knerounas 6nosorusi (HoT0orHvYecKrue HAYKH)

Muoaucrpodus lromenna (ML) - onno u3 Haubonee pacrpocTpaHEHHBIX
TSOKENBIX ~ TeHETHYEeCKMX  3a0o0sieBaHMM  CKEJNETHBIX MBI,  MMEIOIIee
MHOTOYHCIICHHBIC TSKEIbIC CUCTEMHBIC TIPOSBICHHA. 3a0oneBaHue ¢ Ae0I0TOM B
JIETCKOM BO3pacTe, elle HEeJaBHO 3aKaHYHUBAJIOCh HEU30EKHBIM JeTalbHBIM
ucxojom. [lpuuuna 3abosieBaHus - FreHETHYECKOe MOpaXkeHue BaXkHeiiero oenka
cyOcapkoieMMallbHOTO HUTOCKeneTa auctpoduna. OrcyrcTBue JUcTpouHa Ui
€ro HEKOPPEKTHasi DKCIIPECCUsi MNPUBOJIAT K MHOXKECTBEHHBIM H3MEHEHUSIM
CHTHAJBHBIX NYTEH, CTPYKTYPBl M METa0ONM3Ma MBIIIEYHBIX BOJOKOH. OQHUM M3
BaYKHBIX KOMIIOHEHTOB KjeToyHoro matorenesa MJIJ] sBmserca aucdyHkims
MHUTOXOH/IPUANIBHOTO ~ armaparta MBIIIeUYHBIX BOJIOKOH. [loHsTHO, 4TO O5Ta
TUCHYHKIUS MPHUBOIUT K «PACIIATBIBAHHIO» IHEPTETHUYECKOTO M CTPYKTYPHOTO
roMeocrasa MbllleyHoro cumiviacta. K coskanenuio, Kak NpOSBICHUS, TaK H
MEXaHMU3Mbl JUCHYHKIIMH MUTOXOHApUK nipy ML/ B HacTosiuiee BpeMs H3ydeHbI
SIBHO HEAOCTATOYHO.

HMMenHo »3ToW mnpobnemMe mMoOCBAlEHa JOKTOpckas auccepraumst M.B.
Hybununa. [ucceprauua MNOCTPOCHA IO TPAJAULMOHHOM CXEME, BO BBEACHUM
M3J10’KE€HA aKTYaJIbHOCTb PabOThI, €€ LU U 33a4M, [MOJOXKEHUSI, BLIHOCUMBIE HA
3alUTY, HOBU3HA M HAy4YHO-IIPaKTUYECKasi 3HAUUMOCTh HUccaeoBaHusA. OrpoMHBIii
MHTEpEC JUIsl MCCIeNloBaTeNs MNpeJCTaBiseT JuTepaTypHbld o0030p. B Hem
ONMCBIBAIOTCA HE TOJIBKO IIPAKTHUYCCKU BCC CaMBIC COBPEMEHHBIE NIPECTABICHHUS 1

TCHACHLUMHA B UCCICJOBAHHUA MOJICKYJPHBIX MCXdHU3MOB 11aTOICHE3a MM, HO H




HOBBIC TMOJIXO/BI K KOPPEKLMHU IIPOSIBICHUI 3TOro 3abosieBanusi. B cpaBHEHUM C

aHIJI0A3BIYHBIMU 0030pamu, 0630p B puccepranuu M.B. JlyOununa naet nanbosnee
IOJIHYK0 KapTHHY COBPEMEHHOM JIMTEpaTyphl IO 3TOH TeMatuke. Mcxoms wus
UMEIOIIMXCA JIMTEPATYPHBIX JaHHBIX, MUCCEPTAHT (POPMYIMPYET HEPEHICHHBIC
BOTIPOCHI NAaTOreHeTndeckux mexanusmMoB MJIJ[ u  doxycupyer BHHMaHHE
UCCIIE/IOBATEIIEH Ha IIPOSABIEHHUS M MEXaHH3Mbl JHCQYHKLIHHN MUTOXOHPHAIBHOTO
anmapata npa MJ/IJI. iIMeHHO Ha OCHOBE psi/la TaKMX HEPCIICHHBIX BOIPOCOB M
dopmMupyercs Lenb U 3a4ayd YKCIEPHMCHTAJIBHBIX HCCIECIOBAaHUH, ONHMCAHHBIX B

AUCCEPTALIHH.

Bce wuccienoBaHusi, OINHMCAaHHBIE B JIMCCEPTAlMM, TPOBOJIWINCHE C
MCIIOIB30BAHUEM OOIEeNPUHATON Ouonornyeckoit moaenau M - Mblied JTHHAK
mdx. JluccepraHT y4uThIBa€T OCOOEHHOCTH MPOSBICHHH AUCTPO(PUHONATHH Y
OTUX MYTAHTHBIX MBILIEH U UX OTIHYHUSA OT KIIMHHYECKOW KapTHHBI 3a00JIeBaHUS Y
yejnoBeka. B To ke Bpems, QuccepTaHT rpaMOTHO OOOCHOBBIBAET KOPPEKTHOCTH
HCIIOIB30BAaHUS OMOJIOrMYEeCKOH MOJENH IS MCCIIEJOBAaHUH MHTOXOHAPHAILHOM
JIUCHYHKIHH.,

UccnenoBanns auccepranta CHOKYCUPOBAHBI MPEUMYIIECTBEHHO BOKPYT
COCTOSIHMS MOHHBIX KaHAJOB MMTOXOHAPHUM, KaJbLMM-CBA3BIBAKOIIMX CHCTEM, a
TaK)Xe MOP(MOJIOTHYECKUX W (DYHKIIMOHAILHBIX IPOSBICHUH MHUTOXOH/IPUAIBHOM
IUCQYHKIMHA. ABTOp JOHCCEpPTAlMM  YJAENAeT Takke OONbIIOe BHUMAaHue
PasIMYHBIM  MOJAXOAAM K  KOPPEKIMM  NPOSBIEHUH  MUTOXOHAPHUATLHOM
mchynkin npu MJI/1. B pabote nmpuMeHsUIHCh caMBbie COBPEMEHHBIE T10X0/1bI 1
AHATUTUYECKIE METOIBI.

OObeM BBINOIHEHHBIX HMCCICIOBAaHWNA YpPE3BbIYAHHO Beluk. Iloutn Bee
pesyabTaThl  OMyOJMKOBaHbI B BBICOKOPEHTHHTOBBIX  POCCHHCKHX M

MEKIYHAPOAHBIX KypHAJIAX.

B xone paGOTbI OJNy4eH pAan NPpUHITMITHAJIBHO HOBEIX PC3YJIETATOB.
Tal{, BIICPBEIC IMOKazaHO, YTO pAa3BHUTHUE I1aTOJIOTHHW CKEJIETHBIX MBIINII]

JMCTPOQUH-NEOUIMTHBIX ~ MBILICH  CONMPOBOXKIACTCS  IICPCCTpOKamu B




MHUTOXOHAPHANIBHBIX cHcTeMax TpaHcnopta U Oydepuszanuu Ca2+ v yrHeTeHHeM
CII0COOHOCTH OpraHen1 noraomate u yaepxkusars Ca2+ B marpukce. [Ipu sTom
MHTOXOH/IPUH AUCTPO(UH-1ePUIUTHBIX CKEJIETHBIX MBIIIILL TaKkKe
XapaKTepU3yrTCs CHUXKEHKUEM 3¢ dexTuBHOCTH TpaHcnopra K+ u o0wero yposHs
3TOT0 MOHA B MATPHKCE.

BriepBbie moka3aHo, 4TO KOPTHKOCTEPOMZ AC(IIa3aKopT, NPUMCHICMBIH B
repantun MJIJI, nHMIIp 4YacTHYHO HOpPMANM3YeT (YHKIHMOHATBHYKH) aKTHBHOCTE
MUTOXOHAPHH CKEJIETHBIX MBI AUCTPOPUH-ACHUUHUTHBIX MBIICH, yydiias
3Q(QEKTUBHOCTh MOITIOMCHHs] KaJIbIHsi, HO YIrHETas CIOCOOHOCTh OpraHesul
Oydepusorats U yjiepkuBaTh Oonbiine KoHneHTpauu Ca2+,

Briepsbie 00HapyKeHo, YTO MUTOXOHAPUH CepaLa AUCTPOPUH-TePUIUTHBIX
MBIIIEH, XapakTepusyloTcs YyBenudeHueM J(PQEeKTUBHOCTH PEIUKIN3AIUU U
Oydepuzaumun HOHOB KambIus, OOYCIOBICHHBIM TIEPECTPOHKAMH B CHCTEMax
TPAHCIIOPTa HMOHA, a TaKkKe YBEIMYCHHUEM MHKPOBSI3KOCTH MeMOpaH OpraHesu.
IIpennonokeHo, 4YTO Takue MEPECTPOWKH MOTYT CrocoOCTBOBATH aaanTalliu
cepaua k ycuoBusim MJIJI u orcpouuBaTh pAa3BUTHE BbIPAKEHHOW CEP/IEUHOM
natonorud. C JApyroil cTOpoHBl, B cepAle MmdX-MbIIeil BIepBbIE BBIABICHO
I0/JaBJICHHE MUTOXOHAPUATBHOTO TOMEOCTa3a HOHOB KaJIHs, YTO MOJXKET JISKATh B
OCHOBE DAa3BUTUA APUTMUHM U KAPAMOMUONMATHUM, XapaKTEPHBIX [ DTOH
NaTOJIOTHH.

Brnepssie mokazano, yto aktuBaius Ca2+-3aBHCHMOro KajqWeBOTrO KaHaila
(mitoBKCa) ¢ momompio mpousBogaoro Oemsumupaazona NS1619 mpuBomut x
YIYYLUICHUIO YJIBTPACTPYKTYpPbl ¥ (PYHKIMOHAIBHONW AKTMBHOCTH MHTOXOHJIpHH
CKEJIETHBIX MBI W cepia JUCTpOdUH-AeUIIUTHBIX MBIIIEH U CIIOCOOCTBYET
CHIDKCHUIO HMHTCHCHUBHOCTH OKHMCIHTCIBHOTO CTpecca, a TaKkKe YIIYyYLICHHUIO
COCTOSIHUS TKAaHEW >KUBOTHBIX, HECMOTPS Ha BbIABIEHHBbIE 1M0OOYHBIE 3PDEKTHI,
oOycnoBnennsie muedoTponHocTeio Jedcteus NS1619 u ero cnocobHoctsio
NOJABTIATh OKUCIUTEIbHOE PochOopHIHpOBaHHE.

BriepBele  BBIABICHO  IIOJIOKUTENIBHOE — BIHSHHEC  METabO0IMYecKOro

MOJYJIATOpa YPHAMHA Ha COCTOAHHE CKEJICTHBIX MBI U CepAla AUCTPOPUH-
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NeGUIMTHBIX MBIIIEH, KOTOPOE BBIPAXKAETCS B CHIKEHUM ypoBHS (ubpoza B
TKaHsAX. BriepBele MOKa3aHO, 4TO MHTOXOH[PHUANbHAS 3aMECTUTEIbHAS TEpParus,
KOTOpas 3aK/IFOYACTCS BO BBEJACHHUH a/UIOTEHHBIX MUTOXOH/IPHH CKEIETHBIX MBIIIIL]
OT 370POBBIX  KHMBOTHBIX, TMPHBOAUT K  YIYYIICHHIO COCTOSHHS M
(YHKIIMOHMPOBAHMS CKEJIETHBIX MBI MdX-MbIei. YCTaHOBIEHO, YTO TaKOH
spdexT MOXKET ObITh O00YCIOBIEH CHHUKEHHEM HWHTEHCHBHOCTH OKHMCIHMTEILHOI'O
cTpecca B MHUTOXOHJAPHUSX CKEJICTHbIX Mbimll npu MJJI u HOpMmanu3auuen

YIBTPACTPYKTYPbl OpraHeIu.

HecmoTpst Ha OoJibIIOE KOJMYECTBO JIAHHBIX, IOJYUYEHHBIX B padore,
JUCCEPTAHTY YIATIOCh 3TH JAaHHBIC 3PheKkTHBHO 0000NMTH U CHOPMYIUPOBATH
HaubOonee o0LIMe NON0KEHUsA, KOTOPbIE OH BBIHOCHT Ha 3alllUTYy.

Cpenu Handosiee BaxKHBIX MOJOKEHHH:

1. Jluctpodun-aedunurHas natogoruss mdx-Mbllieil CONPOBOKIAAETCS
CTPYKTYPHO(DYHKIIMOHAJILHBIMHA ~ M3MEHEHUSIMM B MHTOXOHJIPUSX CKEJICTHBIX
MBIIIL M CEPALA >KHBOTHBEIX, OOYCIIOBICHHBIMH IIE€PECTPOMKAMHU B OEIKOBBIX
KOMIUIEKCAX OpraHesl, PeryaupyroluX TPAHCIOPT U YPOBEHb MOHOB KallbLUs M
Kajaus., JTO CIOCOOCTBYET Pa3BUTHUIO OKUCIUTENILHOIO CTPECCa, JIEreHEPAaTUBHOMY
nporeccy U (GudOpo3y, a Takxke G(YHKIIMOHAIBHBIM HApPYIICHUSM CKEJICTHOM
MYCKYJIaTyphl U CEpAla.

2. Hopmanusauus romMeocTas’a MOHOB Kajlus M KaJbLUsi B MHUTOXOHJIPHAX
CKEJICTHBIX MBI M cep/na mdx-MbIIIeH 3aMeqseT pa3sBHTHE IUCTPODHH-
Ne(UUUTHON TTaTOJIOTHH.

3. MuTOXOHpHAIbHAS 3aMECTUTENLHAs Tepanis, OCHOBaHHAs Ha BBCICHHUH
AIJIOTCHHBIX MHTOXOHAPHH, IIOJYYCHHBIX M3 MBI 3J0POBBIX JKHBOTHBIX, B
CKEJIETHYIO MYCKYJIaTypy mdx-MblLIeH, CHIDKAET MHTCHCUBHOCTb
MATOJIOTMYECKOTO IMpoliecca.

OTH TOJIOKEeHMS, KaK W BBIBOJBI TMPOYHO Oa3UpYIOTCS Ha pe3ylbTaTax

OTPOMHOM 3KCTICPUMEHTATHEHON PaOOTHI.




B meinoM, MOXHO cydTaTh, 4YTO paccMaTpuBaemasi JUCCEPTaLHs
CBHACTCIIBCTBYET O PA3BUTHUHW HOBOTO HAYYHOIO HAIPABJICHHA MU CYIHIECCTBEHHO

pacuMpsieT Hallkd IpenactaBieHus o mnatoreHese MJIJI u moaxomax k ee

KOPPEKLIHH.

Kak u iobast mpopbiBHas Hay4Has pabota, [peJcTaBlieHHas JIUCCEePTAIUs He
CBO0OO/IHA OT HEJIOCTATKOB.

Taxk, B pamkax oOcyxienus ocraercst 0€3 0TBeTa OJIMH U3 BaXKHbIX BONPOCOB
MOJICKYJIIPHBIX MEXAHH3MOB IMATOICHE3a MHUTOXOHAPHATIBHOM MUCHYHKIHH TIPU
MJIJl. CoBpemeHHas mapaiMrma YTBEpXkKAAeT, UYTO YCTpaHEHHE AUCTPOhHHA B
IEPBYID OYEPE/b NPUBOJUT K JIABUHOOOpPA3HOMY IIOBBIILIEHHIO COJIEP)KaHUS B
MBIIICYHOM BOJIOKHE WOHOB KalIbIIMSl MU CHWKEHMIO COJIEPXKAHUsl OKCHA a30Ta.
OTH COOBITHA YaCcTO PACCMATPHUBAOTCS KAaK OCHOBHBIC MEXaHU3MBl Pa3BUTHS
nporpeccupyromieid  auctpohuu.  Opnaxo w3 rnaBel  «O0CykaeHHE»
NPEACTaBJIIEHHON NUCCEepPTallMM HE BHIHO, OKAa3bIBAIOT JHM JTH (PaKTOpPHl KaKkoe-
au60 BIHMSHUE HA MOHHBIE KAHAIEI MUTOXOHAPUH. [TooTOMY «ITOBHCAET B BO3yXEH
BONPOC O NMPUYUHAX U3MEHEHHSA ITHUX KaHAJIOB. XOTENOCh Obl, 4TOOBI AUCCEPTAHT
nojipodHee 00CYAUI B TEKCTE STOT BOMPOC. ITO HEOOXOAUMO HE TOJNBKO AJIA TOTO,
4TOOBI CJl1€/1aTh JUCCEPTALMOHHYIO paboTy Oojiee LenbHON, HO U JUIS MOCTAHOBKHU
3aj1a4 Juist Oy/1ylIMX UCCIIe/IOBAaHHH.

JTO [JHUCKYCCHOHHOE 3aMEYaHHE TIOBOPUT, CKOpee, HE O Hay4HbIX
YIOYLUIEHUAX, a O TOM, YTO HCCICAOBAHME HAXOAUTCA B CTaAUM YKHUBOTO
IIPOTPECCUBHOIO Pa3BUTUSL U CIOCOOHO MPHUBECTH K eule 0osiee UHTEPECHBIM U
HEOXKUIAaHHBIM Pe3yJibTaTaMm.

Taxum oOpaszom, auccepraums Jlyomnnna Muxanna BacuneeBuua
NpeACTaBIsieT COOOH HayYHO-KBATM(HKAMOHHYIO paboTy, COBOKYIHOCTb
TEOPETHUYECKUX MOJIOKEHUH KOTOPOH MOMKHO KBanM(PUIIUPOBATH KAaK KPYIHOE
HayuyHoe pocTikeHue. Jluccepramma Jlyomnumna Muxauna BacunseBnya
IIOJJHOCTBIO COOTBETCTBYET TpPcOOBAHMSIM, TMPEIBIBIACMBIM K JAMCCEPTALMAM Ha

COMCKaHME YYeHOM cTeneHH pokropa Hayk (mm. Ne 9-14 «Ilonoxenus o




NPUCYXACHUN yueHbIX crenenen» BAK PO, yTBepkIEHHON0 MOCTaHOBJICHUEM
IIpaButenscrBa Poccuiickoit ®@enepanmu Ne 842 ot 24 cenrsiops 2013 r.), a e
aBTOP 3aCJIY)KHBAET MPHUCYKICHHUS YUEHOH CTENEHHM JIOKTOpa OMOJIOTHIECKHX HAYK

110 crieunainbHocTr 1.5.22 Knerounas 6uonorus (0HOIOTMUYECKHUE HAYKH).

OdunpmanbHblil ONIIOHEHT:

JloKTOp OHOJIOTHYECKUX HAYK

(03.00.13 - dusuonorus), npodeccop,
3aBeAYIOLNI 1abopaToprueit MHOJIOTHH,
depepanbHOE rocy1apCTBEHHOE
OIO/KETHOE yupeKJ/IeHHe HayKu
["'ocyiapCTBEHHBIN HayUHBIH LEHTP
Poccuiickon denepanun — Uuctutyr
MEeIUKO-OMONOTHYECKHX Mpobiem

Poccwmiickoit akajieMuu HayK

16 anpens 2024 r. bopuc Crusosuy Illlenkman

Anpec: 123007, Poccuiickas ®enepanusi, r. MockBa, XopoIieBCKoe MIOCCE,

76A. Tenedon: (499) 195-68-63. DnexkrponHas nouyra: bshenkman@mail.ru

[Toanuce lenkmana b.C. ynoctoBepsiio.

Y4ueHBIH cekpeTaph

denepalbHOr0 rocyapCTBEHHOTO OI0JIKETHOTO
yupexKAeHHUsA HayKH ['ocyapCTBEHHOTO HAYYHOTO I[CHTPa
Pocculickoit ®denepanuu — MucTuTyTa
MEJUKO-0HMOIOTMYECKUX MpodaeM

Pocculickoi akajeMuun Hayk, 1.0.H.

16 anpens 2024 r. M.A. JleBuHCKHX




