OT3bIB
o(hHLHATBHOIO ONIMOHEHTA, 0KTOpa Ouosornyeckux Hayk JlonatuHoi ExarepuHbl
BanenTuHOBHBI, Ha tuccepranuio Abpamoukuna [lenuca Baneppeprua «Cekperius
AlETHIXOJIMHA B CEP/IIIE U MEXAHU3MbI XOJIUHEPTUYECKOH peryJssiiiuy MHOKap/iay,
IPE/ICTABICHHYIO HA COUCKAHHE YUEHOM CTENEHH JOKTOpa 6MOJOTHYECKUX HAYK
IO CTEeLUAIBbHOCTH

03.03.01 — ¢puzuonorus

AKTyaJ'leOCTb AUCCEPTALMOHHOI'0 HCCJAECI0BAHU A

Hecomnennas axtyanbHOCTh uccnenoBanus J[.B. AGpamoukuHa oO0yciioBiieHa
HEOOXOJMMOCTBIO aHaiM3a HOBBIX (hYHIAMEHTAIBHBIX JAHHBIX O (DU3MOJIOTHYECKOM pOJIH
HEKBAHTOBOIO  ALIETMIXOJIMHA, OCOOEHHOCTSIX (OPMHUPOBAHUS M (PYHKLHOHUPOBAHMSI
XOJIMHEPrUYECKON PpEryssiliid MHOKapJa Ha pa3HbIX JTamax oHToreHesa. B pabore BmepBble
JIEMOHCTPUPYETCSl CYIIECTBOBAaHME HEKBAHTOBOM cekperun AX B MHOKapAe 3BOJIIOLHUOHHO
pa3MYHBIX MO3BOHOYHBIX JKUBOTHBIX, @ TaK)K€ BBUICHSIOTCS MEXaHHU3Mbl PEryJisiliUM 3TOr0
mporecca.

B xozme oHTOreHeza MeXaHH3Mbl BEreTaTMBHON DErYJISIHH MHOKapla IMpeTepreBaroT
CyLIECTBEHHbIE M3MEHEHHUs. [loHMMaHWe yka3aHHBIX MEXaHM3MOB IO3BOJISIET paccMaTpUBaTh
MOJTy4YeHHBbIE B XOJIe MCCJIeIOBaHMs JaHHbIe Kak 0a3y Ui AalibHeilield pa3paboTku Mojesei
JUISL M3Y4EHHMS] BO3MOXXHOCTH HallpaBJeHHOH (hapMakoOKOppEeKUHUH CepAeYHO-COCYIUCTOM
NaTOJIOTHU CO CTOPOHBI XOJHHEPrHUECKUX BXOJ0B. HeoOX0aMMO OTMETUTH, YTO paboTa UMEET
Cepbe3HOe COLMATbHOE 3HAueHHE, IOCKOJBKY B HACTOsIlee BpeMsl 3a00JieBaHUSl CEpAEYHO-
COCYJTUCTOH CHCTEMBI 3aHUMAIOT IIepBOE MecTO B Poccuu M Bo BceM MHpe.

Ounenka o6bemMa, CTPYKTYPbI, COAepKaHHA Pad0ThI H MOJTHOTHI H3/105KEHUsS MATEPHAJIOB
AUCcePTALHH, OIy0JIHKOBAHHBIX AaBTOPOM

PaGora Jlenuca BanepreBuua AOGpaMoukdHa BBINOJHEHa Ha kadeape (PpU3HOIOIHH
yelloBEKa M JKMBOTHBIX OMOJIOrMYeckoro (Qakyibrera @DeepanbHOro rocyAapCTBEHHOrO
OIOMKETHOrO  00pa3oBaTeNbHOrO  y4ypexaeHHs Bblciiero oOpa3zoBaHus — «MOCKOBCKHH
rocyJaapCTBeHHBIN yHHBepcHTeT HMeHH M.B. JlomoHOCOBaY.

Jliccepranusi TpeacTaBjieHa B OJHOM ToMe Ha 2062 CTpaHUIax MallMHOMMCHOIO
KOMITBIOTEPHOrO TekcTa. Pabora wmmmoctpupoBaHa 81 pucynkoM. CHHCOK JIMTEpaTyphl
BKJIFOUaeT 427 HCTOYHMKOB, OCHOBHAs YacTh H3 KOTOPBIX, paboThl, OIyOJMKOBaHHbIC 32
pybexom. PaboTa BeImoNHEHA HA GOJBIIOM SKCIEPHMEHTAIbHOM Marepuaie. B uccienoBaniu
MCII0JIB30BaHO 420 B3POCIEIX KpBIC, 48 HOBOPOXKAEHHBIX KPBICAT IEPBOTO JHs JKU3HHM, 45 3-X
HEIENbHBIX KpPBICAT, 28 19-IHEBHBIX KPBHICHHBIX SMOPHOHOB, MONyYEHHBIX OT 10 GepeMeHHbIX
KpbIC, 30 MBILIEH, 5 KPOJIUKOB, 25 JArymek, 27 ocobel TpecKu.

JluccepTaris OCTPOeHa 10 TPAIMUMOHHOMY IUIaHY M COCTOMT M3 BBEICHHs, 0030pa
JIUTEpaTyphl, OINMCAHHS METOJOB, OOBEKTOB M MAaTE€pHAIOB HCCIEIOBAHHS, H3JI0KCHHA
pe3yNbTaToB, 0OCY3K/IEHHS, BBIBOJIOB M CIHCKA LUTHPYeMOH nuTeparyphl. TekcT auccepTauuy
HaIMucaH J0CTaTOYHO SCHO, B paboTe 8 pa3nesnos.

OCHOBHBIE Pe3y/IbTaThl JUCCEPTALMOHHOTO UCCIIEN0BaHHUs OMyOINKOBAHBI B 21 crarbe, B
BEJYIMX OTE€YECTBEHHBIX U 3apyOEKHBIX JKypHaJlax, peKOMEH0BaHHBIX BAK, u npezcraBieHbl
Ha KPYMHBIX MEKIyHAPOAHBIX H OTEUECTBEHHBIX KOH(PEPEHIHSX, ChE31aX H KOHIpeccax.

B rnaBe | «BBemeHne» aBTOp OGOCHOBBIBAET aKTYalbHOCTb H30PAHHOH TEMbI
MCCIIEeJ0BAaHHs, HAyUYHYIO HOBH3HY HCCIIEJOBaHHs, HAyYHOE U NMPAKTHYECKOE 3HAYCHHUE paboThbl,
(GopMyUpyeT 1eib U 3a1a4 paboThl, a TAK)KE MOJI0KEHHUs, BLIHOCUMbIE Ha 3allUTY.

B rmaBe 2 «O630p nMTeparypbl» JdaH TOApOOHBIA aHalM3 JaHHBIX MO TeMe
ucciaemoBaHus. [1aBa COCTOMT M3 S5 pa3zaenoB. TmiaresbHO ONMHMCaHBl IapacHMIATHYECKas
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UHHEpBallMsl CepAla, >KU3HEeHHbIM nuka AX, HekBaHTOBasi cekpeuusi AX, peanusanus
XonuHepruyeckux 3(gdQexkToB B cepane, 0COOEHHOCTH XOJIMHEPTHUECKOW CTUMYJISILMH IIpH
BO3HMKHOBEHUM IATOJIOTHUYECKUX COCTOSIHUH B cepile. JToT paszzien paboTbl AaeT 00ILylo
XapaKTEpHCTHKY HM3y4aeMOH NpOoOJEMBI, CBUAETENBCTBYET O XOPOIUEH SpyJMLUH aBTopa U
pacKphIBaeT CTOSIIIME Mepel HUM 3a1a4yn. [ 1aBa 6a3upyeTcst Ha onucaHu GyHIAMEHTAIbHBIX U
KIIMHUYECKUX paboT cepeluHbl ¥ KoHIIa 20 BeKa U Ha COBPEMEHHBIX ITyOIMKaIHSIX.

I'maBa 3 «Metoauka» oTpaxkaeT OOIIYIO METOJOJIOTHIO HCCII€IOBaHUs. ABTOp JaeT
NoApoOHYIO XapaKTepHUCTUKY MCIOJIb3yEMbIX B HSKCIEPHUMEHTaX J1abOpaTOPHBIX IKHUBOTHBIX,
pacTBOpPOB M IMpENapaTroB, OCBELIAET YaCTHBIE BOIPOCHL, CBA3aHHBIE C IOATOTOBHTEIbHBIMU
STalaMH AKCIEepUMEHTaIbHON paboThl. [l perieHus MocTaBieHHBIX B paboTe 3aja4 aBTOpPOM
HCIOJIb30BAHbl COBPEMEHHBIE, BBICOKOTEXHOJIOTMYHBIE METOABl M  MOAXOIBL, KOTOpbIE
COOTBETCTBYIOT IIOCTABJICHHBIM 3ajjayaM, a MMEHHO: BHYTPUKIETOYHAs pErucTpalus
OMOAIEKTPUUYECKOM aKTUBHOCTH; MATY-KJIAMIl METOJ; HMMYHOTHCTOXUMHUYECKOE HCCIIEN0BAHHE
npenapatoB Muokapzaa; Meron PB-IIL[P; B uvacTtu ucciaenoBaHui OCYLLECTBIAIACH OLIEHKA
JTMHAMHKH SHI0- U 9K301UTO3a. CBeneHus 00 UCMOb3yeMbIX B paboTe BellecTBaX 0000LIEHEI B
tabnuiel aBropedepara u TIIATENEHO OMUCAHBI B COOTBETCTBYIOIUX MOAPA3/IENax IaBbl.

JIoCTOBEPHOCTh TMPEICTABICHHBIX aBTOPOM JAaHHBIX HE BBI3BIBAET COMHEHMH. MeTo/bl
CTATUCTUYECKOW 0OpabOTKH aeKBATHBI.

I'maBa 4 «Pe3ynpTaThl». DTa IiiaBa SBJISIETCS CaMOM Ba)KHOM 4acThIO JAUCCEPTALMOHHOM
paboTel ¥ mpencTaBiseT coOOM omMcaHWE THIATENbHO IPOBEJEHHBIX W BBIBEPEHHBIX
ucciaenoBanuii. ['aBa pasgeneHa Ha 3 oOWMX pa3fena, KaxIbli M3 KOTOPBIX MOJEJICH Ha
noapasaensl. [lomoOHBIA  CTHIIb M3JIOKEHUSI  PE3ylbTaToOB  IO3BOJISIET  aHAJIM3MPOBATh
NOJy4YeHHBIe JaHHbIE OCTENEHHO U 00JIer4aeT X BOCIIPUSATHE.

Pasnen 4.1. oTpaxaeT pe3yabTaThl [0 U3y4YEHUIO HEKBAHTOBOIO crocoba cekpennu AX B
MHOKapJie, BBIACHEHHMIO MEXaHHM3Ma €ro AeHCTBHsS M CHoco00B perynsuuu. B pasmene 4.1.1.
TIpUBE/IEHBI SKCIIEPUMEHTANIBHBIE JOKA3aTENbCTBA CyILIECTBOBAHUS HEKBAHTOBOH cexpelnn AX B
MHOKapae MmiekonuTaronmx. OtaensHo, B noapasnene 4.1.1.1. npeacraBieHbl JaHHbIE O TOM,
yro WHrHOMTOpPEl AXD NapaoKCOH, apMHMH M IIPO3EPHH BHIOM3MEHSIOT SJIEKTPHUYECKYIO
aKTUBHOCTh B IIperaparax IIpaBOro Ipeicepiust Kpbickl. B mompasmene 4.1.1.2. omnucaHbl
pe3yNIbTAThI 110 U3yYEHHUIO JACHCTBUsI aTPOIIMHA HA KOH(HUIYPALHMIO 5JIEKTPHICCKON aKTHBHOCTH
IpeJIcepHOr0 MHOKapa KpbIChI B HOPMalbHBIX ycnosusax. [lompasmen 4.1.1.3. comepiuT
JaHHBIE TI0 UCCJICJOBAHMIO BIUSHHUS BEIIECTB, OJIOKUPYIOUIMX aKTHBHOCTH NOCTraHITTMOHAPHBIX
XOIHHEPIHYECKUX HelipoHoB. OGHApYKEHO, YTO OHH HE BIHUSIOT Ha 3 deKT uHruouTopoB AXD.
OrzenbHas yacTh paboThI 6bUIa MOCBSIIEHa H3yUYEHHIO BIMAHMS OOTYIMHAYECKOro TOKCHHA Ha
sdpdexter mHrubuTopa AXD B Muokapae. llompasmen 4.1.1.4. omuChIBaeT MOJy4CHHBIC
pesysibTarbl.  ABTOPOM  OKCIIEPUMEHTAIBHO  I0Ka3aHO,  4TO OJIOKaTOp ~ JK30LMTO3a
GOTYIHHHYECKHMH TOKCHH He BiisieT Ha 3(dekTsl nuruburopa AXJ B MHOKapJe. OcHOBHBIE
5KCIIEPUMEHTBI, MO3BOJIMBLINE aBTOPY MOJATBEPAUTH CYLIECTBOBAHWC SBICHHA HEKBaHTOBOMH
cexperuu AX B cepiie, ObUIM BBIOJNHEHBl Ha Ipenaparax MPEJCCPAHOro MHOKap/a. B
JaTbHEHIINX CEepUSX ONBITOB OBUIO [I0KA3aHO HAIMYHE HEKBAHTOBOH CEKpeLMH H B
JKENTyJOYKOBOM MHOKap/Ie KPBICHI, @ TAKIKE NIEPBUYHOM MEHCMEKEpE CepaLa. CAY, KpoJiKa.

Ha oCHOBaHMH pe3yJbTaTOB M3YYeHHs JIEHCTBUs MApaOKCOHA Ha DJIEKTPUYCCKYIO aKTHBHOCTDL
JKENTYI0UKOBOr0 MHOKap[a KDhIChl (IaHHBIC IOApa3/ena 4.1.1.5.) ¥ [JaHHBIX INPEAbIIYLIIHX
WCCIIeJOBAaHUH aBTOp JEaeT CIIPaBeUTMBOE 3aKJIIOYEHHE O TOM, YTO HCKBAHTOBAA CEKPCLMS
ABJISIETCS. YHUBEPCATBHBIM (DEHOMEHOM JUIsl PEICEPAHOrO U HKEJy0UKOBOTO MHOKAp/A KPBICHI.
Jlaniee GbLIO H3YYEHO JEHCTBHE IaPaOKCOHA Ha ABTOMATHYECKYIO aKTHBHOCTE CHHOATPHATILHOTO
y3J1a KpOJIMKa (pe3yIbTaThl MPEACTABICHBI B IOpa3eiic 4.1.1.6.). [IpoBeieHHBIE UCCIIEIOBAHUSA
OKa3aqd, YTo B OONACTH IepBHYHOrO melicMekepa cepaua AX crnocoOeH BbIUIENATHCS
HEKBAHTOBBIM IIyTEM, Talkke Kak W B pabodem MHokapze. OCHOBBIBAACH Ha pesyJbTarax
IIPOBEJICHHBIX JKCIEPUMEHTOB, aBTOP TMOJIYYHJ BO3MOXHOCTH YTBEPXKAATh, HUTO HEKBAHTOBAA
CeKpelMsl B MHOKap/ie NPUCYTCTBYET KaK MHHMMYM y 2-X BHJIOB MJCKONHTAIOUIHMX. B 10 xe

BpeMsl BO3HHUK BOIIPOC, SBJIACTCA JInh O6Hapy)KeHHO€ aBTOPOM SIBJIEHHUC YHUBEPCAJIBbHBIM I
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MHOKap/a [O03BOHOYHBIX Jpyrux kiaccoB. Ilostomy creayromas yacth paboTbl Obuia
BBIIIOJIHEHA HA MpenapaTax MUoKap/aa peio u aMmpuOui.

B paznene 4.1.2. npencraBieHbl CBUAETEIBCTBA IIUPOKOTO PACIPOCTpaHEHUs (heHOMEHA
HEKBAaHTOBOM cexpeuun AX B MHOKapjie Cpelld MO3BOHOYHBIX JKMBOTHBIX. [Tompasznmen 4.1.2.1.
OIMCBIBAET PE3YJIbTAThI SKCIIEPUMEHTOB 10 U3YyUYEHHIO JIeHCTBUS MHIHOUTOpa AXD mapaokcoHa
Ha 3JIEKTPUYECKYIO aKTUBHOCTB MpEJCepAHOro Muokapaa tpecku Gadus morhua var. Marisalbi.
ABTOp oTMeuaeT, yTo 3¢ eKTHl MapaokcoHa B MPEeACEepAHBIX MpernapaTax TPeCcKu ObLIM KpakHe
CXOIHBI C JIeHcTBUEM 3K30reHHOro AX (AbGpamoukuH u 1p., 2008), 3a UCKIIIOUEHUEM TOT0, YTO
ammiutyaa I1J1 we cHmxanach. [lompasgen 4.1.2.2. omnuchiBaeT pe3ysbTaTbl HCCIEJOBAHHS
neiictBuss uHruoOutopa AXD mapaokcoHa Ha JJIEKTPHUYECKYIO AKTHBHOCTH IPEACEPAHOr0 U
JKEIIyI0YKOBOI0 MHOKapJa JATyIWKH Rana temporaria. IIpoBeieHHbIE aBTOPOM HCCIIEI0BAHMs
MTO3BOJIMJIA OOHAPY)KUTh, YTO IAPAOKCOH BBI3BIBACT THITHYHBIE XOJMHEprudyeckue 3PQeKTbl,
noJiaBysieMble aTporniHoM. Ha naHHOM sTamne paboThl aBTOP BBIABHHYJI IPEANONI0KEHHE O TOM,
YTO KaK U y MJIEKONUTAIOIIUX HaKoIuieHHe AX B yCIOBUSX UHIHOMpoBaHUs AXD CBA3aHO C €ro
HEKBAHTOBOHM CEKpelred H3 OKOHYAHWH XOJIMHEPrHYeCKHMX HEWpoHOB. [l MOATBEPIKIEHHA
ATOrO MPEANOIOKEHHsI aBTOPOM ObLITH MPOBEACHBI CIELUATIbHBIE HCCIEA0BAHUS.

Pazgen 4.1.3. TmmarenbHO OMUCHIBAET pPE3yJbTAaThl HCCIEIOBaHUs, ITOCBALICHHBIC
BBISICHEHHIO MEXaHHW3Ma HEKBAaHTOBOM CEKpelMM B MHOKapIe Ha IPUMEpE MpeAcepaHOro
MHOKap/a KpbIChl. IlepBast yacTh paboThl ObLia MOCBSIIEHA H3YYEHHIO BIHSIHUA OjoKaTropa
C3XBC remuxonunus Il Ha 3¢dexTsl nuurnéuTopoB AXD B NpeaCEpAHOM MHOKapAE KPbICHI
(moxmpaszen 4.1.3.1.) Oxazanock, uro 61okarop C3XBC remuxonunuii I11 ocnabnser s¢pdexto
uHruouTOopoB AXD. Jlnst TOro 4roObl BBISICHHTH, CrocoOeH Jin remuxonuHui Il monaBisiTh
s dexTpl 3K30reHHOr0 AX, aBTOpOM OBLIAa MPOBEIECHA CHELMalbHAs CEPHs SKCICPUMEHTOB.
PesynbraThl npenctasieHsl B nmojapasnene 4.1.3.2. [IpoBenenHbie HCClieIOBaHUS MOKa3alH, 4TO
umenHo C3XBC HemocpeACTBEHHO OTBEYAeT 3a HEKBAHTOBYIO cekpenuio AX — u3
MIOCTTaHIIMOHAPHBIX TIApPACHMMIIATHYECKUX HEMPOHOB B MHOKapJe MiekonuTaromux. [loapasaen
4.1.3.3. omuchIBaeT pe3yJbTaThl SKCIHEPUMEHTOB 110 OLIEHKE BIHMSIHHUS BE3aMHUKO/Ia W
remuxosuuus 111 Ha BeIpakeHHOCTH 3G (EKTOB MapaoKCOHA B MHOKAp/C HU3MIUX MO3BOHOYHBIX.
COBOKYITHOCTh JaHHBIX, IMOJYYEHHBIX B paboTe Ha mpemaparax MHokapaa peid v ampuOHid.
T103BOJISIET ABTOPY CJeNaTh 3aKOHOMEPHBIH BBIBOJ O TOM, YTO KaK M y MiexonuTarommux AX.
OTBEYAIONMI 3a pa3sBUTHE B MHOKapAe XOIMHEPrHYecKMX OS(QekToB B  yCIOBHAX
uHrHOupoBaHus AXD, BBIIENSAETCS W3 HHTPAMyPalbHBIX INApaCHMIIATHYECKHX HEHPOHOB
HEKBaHTOBBIM criocobom nmocpenctsom C3XBC.

Paszen 4.1.4. onMCBIBAaeT pe3ysbTaThl MCCICIOBAHHS PEryJisiliis HEKBAHTOBON CEKPELHHU
AX pazIMYHBIMU KapJHOTPOIHBIMH CHTHATBHBIMU COEJMHEHUSAMH. ABTOP OLCHUBAI JielicTBHE
HCCIIElyeMBbIX CHTHAJIBHBIX COGMHEHHH Ha BBIPAKEHHOCTh XOJHHEPrHYCCKUX 3 dexToB
napaokcona. Ilompaszen 4.1.4.1. comepXuT  pe3yibTaThl — IPOBEPKH  BO3MOMKHOCTH
IIypUHEPTUYECKON  PEeryJslMd HEKBAaHTOBOM  CEKPEIHH AX. IlpoBeneHHBIE aBTOPOM
MCCIIEIOBAHHUS OKCIEPUMEHTAIBHO JOKa3alHM, YTO B MHOKap/e, B OTIMYIHC OT HEPBHO-
MBILIEUHBIX CHHAIICOB, MPOLECC HEKBAHTOBOH cekpenun AX He peryaupyeTcs ATO u,
BEpOATHO, Takke M aneHo3uHOM. Ilonpasmen 4.1.4.2. CONEPHKMT pPeE3yJIbTATEI ucclie10BaHu M
peryysinys HEeKBaHTOBOM cexpennn AX B MHOKap/e OKCHJIOM a30Ta. B psine paboT Ha HEPBHO-
MBIIIEYHbIX TIpenapaTax M03BOHOYHBIX Obula yOeAUTEIbHO NPOAEMOHCTPUPOBAHA CIOCOOHOCTD
NO nomasnste HekBaHTOBbI BbIOpoc AX. IlomyueHHBIE JaHHBIE TI03BOJIMIM  aBTOPY
[IPeJIIOJIONKHUTh, 4TO 3K30reHHbl NO criocobeH MHIHOMpOBATH HEKBAHTOBYIO CCKPELHIO AX.
KaKk d B HEPBHO-MBINIEYHBIX cHHamcaX. Okasanocb, 4TO B OTJIMYHE OT HEPBHO-MBILMIEUHOIO
cMHarca, ToJaBlIeHHe cuHTe3a sHnoreHHoro NO, CHHTE3UpyeMOro B MHOKap/e, He BIIMACT Ha
s10T mpouecc. B nmoxpaszaene 4.1.4.3. npejcTaBieHbl JaHHBIE MO H3yHCHHIO aJipeHepruYecKou
peryJisiii HEKBaHTOBOH cexpeluu AX U ee MEXaHH3MOB. [Tposenennsie J1.B. AGpaMOYKHHbBIM
MCCIICIOBAHMS MOKA3ald, YTO HHTHOUTOPHOE aJpeHEeprHyecKoe BO3ACHCTBHE Ha MpoLece
HEKBAHTOBOH cekpenuu AX peat3yercs 4epe3 0.2-aApeHOPELEenTOPbI.
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Pazpen 4.2. nocesmeH HCCIeIOBaHHIO PEIENTOPHBIX MEXAHU3MOB XOJIMHEPIUYECKOM
peryimsauud - cepana.  Hcmonbsosanue meronoB  PB-IIIIP M MMMYyHOrMCTOXHMMHYECKOIO
OKpalMBaHHis MO3BOIMIIO aBTOPY MOKa3aTh HaIW4YMe M3-penentopoB B mpenaparax MHOKapia
KPBICBI M MBILIH. 3apEruCTPUPOBAHEI H3MECHEHHs SJIEKTPHUECKON aKTHBHOCTH, BO3ZHMKAIOLLMC
NpH  M30MpPATENbHON CTHMYJSIHK M3-penentopoB, pPacKpbITHI MOJIEKYJIIPDHBIE MEXaHU3MBI,
00yClIaB/IMBAIONIME STH M3MEHEHHS. B MHOKAp/e KPhIChL Pe3ymbTaThl HCCIen0BaHMiA noApoOHO
omucansl B pasaenax 4.2.1. u 4.2.1.1. Benku M2- 1 M3-xo1uHOpenenTopos B MHOKap/I€ KPbIChI
M MBIIH  BBIABJICHBI C HCIOJB30BAHUEM CHENM(UYECKHX aHTHTen (moapasmen 4.2.1.2.).
Ionpasnen 4.2.2. onuceiBaeT 3MeKTPOYHIHONOTHUECKHE sddexter  cruMynsuMn  M3-
XOJIHHOPELENTOPOB B MHOKap/e MieKomuTaomux. OTaenpHas yacTs paboThl ObLIA MOCBSIIEHA
HMCCIIC/IOBAHUIO JICHCTBUS M30MpATENbHOH CTUMYIANMKH M3-pelentopoB Ha 3IeKTPHYECKYIO
AKTUBHOCTb ~ IIPEICCPOHOrO  MHOKapia Kpeickl (nmogpaszmen 4.2.2.1.). IlpoeneHHbIe
MICCIICIOBAHMA TIO3BOJMIIM aBTOpY JlOKas3aTh, 4TO 3(QekT nunokapnuua Ha (ore 107 M
METOKTpaMHHa ODYCIOBJICH aKkTHBalMed UMEHHO M3-, a He OCTATOYHBIX He3abIOKMPOBAHHBIX
M2-peuenTopos. [lanee 65110 H3yUeHO neiiCTBHE 130MpaTenbHON CTUMYIISIKU M3-pelentopos
Ha  SJIEKTPUYCCKYIO aKTHBHOCTbL JKEJIYAOYKOBOIO MHMOKapia Kpbichl (moapaszen 4.2.2.2).
Okasaiiocs, 4To M3-pelenTopbl, IpUCYTCTBYIOMME KK B MPEACEPAHOM, Tak U B XKEJTyI0OUKOBOM
paboyem MHOKap/e KPHICHI, ABIAIOTCS (yHKUMOHATLHO AKTHBHBIMH, HX CTUMYJISLHS BbI3bIBACT
CYLICCTBEHHBIE BHAOU3MEHEHHUs KOHpurypauun I1]1 pabouero muokapma. [Moapasmen 4.2.2.3.
OITMCBIBACT PE3yIbTAThl HCCIIE0BAHUH, MOCBALIEHHBIX H3YUEHHIO AeHCTBUS M3-CTUMYIALHMU Ha
aBTOMATHYECKYI0 aKTHBHOCTh CHHOATPHAILHOIO y37a MbIH. [IpoBedeHHBIE HCCIIEJOBAHMS
nokasand, 4ro B CAY MbluM u3bupaTenbHas CTHMYNSUMs M3-perentopoB MHAYLHMpOBaIa
CTAaTUCTUYECKHE TOCTOBEPHbIC H3MEHEHHS 3JIEKTPUUECKONH aKTUBHOCTH, KOTOPBIE B LIEJIOM, ObLIH
MEHEE CYIIECTBEHHBIMH, Ye€M B paboyeM MHOKap/ie KpbIChl MK MbIIH. Pa3zen 4.2.3. onucbiBaer
MOJIEKYJIAPDHbIE ~ MEXaHHU3MBI  JNIEKTPOPHU3UOTIOTHUECKUX  ID(EKTOB  CTUMymAuMH  M3-
penenTopoB. OObEKTaMK MCCIIEIOBAHHUS B PAsHBIX CEPHSIX JKCIEPUMEHTOB OBUTH IpenapaThbl
IPaBOro MpPeACepAUs U H30JHUPOBAHHBIE NPEICEPIHBIE KAPTHOMUOIMTEI KPBICHI.

[lompasmen 4.2.3.1. MHOCBSIIEH BBIACHEHHIO polH  (BOCHOMHOZUTOIBPHOIO KacKasa
BHYTPUKJIETOYHOM CHTHAIM3alUMM B pealu3alldd  dIeKTPOo(GU3HONIOrHYeckKux  >PPeKToB
cruMmynsiiid - M3-penentopoB. WMHTHOMTOpHBIA — aHAQIW3 [O3BOJNMI  ABTOPY  BBIIBHHYTb
IIPE/INIOJIOKEHUE O TOM, YTO B MHOKApZIE KPBICHI 2IeKTpodhu3noIoruueckue 3G PpeKThl akTHBALUH
M3-penenTopoB B 3HAUHTENBHON CTENMEHH OMOCPENYIOTCS (OCPOUHO3UTONLHBIM CHIHATBHBIM
kackagoM ¥ PKC. JlanbHel1nye HccneoBaHus, TPOBEACHHBIE C TIOMOIIBIO ITY-KIaMIT METO/1A,
OBLIH MOCBSAIIEHB! BBIICHEHUIO THIIA HOHHBIX KaHAJIOB, BOBJIEYEHHBIX B pealn3aluio 3(eKTos,
COIIPOBOXKIAIOIIMX CTUMYJIALUIO M3-penentopoB. PaHee; kak crpaBeIIMBO yKa3bIBaeT aBTOP,
3(QdexTel cTUMyISIUE M3-penenTopoB B MHOKAp/Ee CBA3BIBAIM C YCHIEHHEM KaJlHEBOM
nposogumoctu. Ilogpazmen 4.2.3.2. omMchIBaeT pe3ysabTaThl 10 H3YYEHHIO JIEHCTBUS
CTUMYJIILUU M3-penenTopoB Ha KaJbIIHEBbIH TOK L-Tuna. Pe3ynpTaThl 0 H3y4eHHIO JIeHCTBUS
CcTUMYyJIIUMU M3-penenTopoB Ha KaJlueBble TOKH OMHCaHbI B nojapaszaene 4.2.3.3. [IpoBenenubie
HCCJIEJOBAHU II0Ka3aJld, YTO OCHOBHBIM HMOHHBIM MEXaHH3MOM Deaju3allid OOHapy:KEHHBIX
aBTOPOM 3IeKTpopuznonorndeckux 3hdexroB crumynsuu M3-penentopoB y B3pocibiX KpbIC
SBIISIETCS MOJABJICHHE KaJbIIMEBOTO TOKa L-THma. ABTOPOM 3KCIEPHUMEHTANIBHO JOKa3aHo, 4TO
onucaHHble 3()(YeKTHI He CBsI3aHBI C U3BMEHEHHUEM KaJIUeBOH IPOBOAMMOCTH.

PesynbraThl HCCIEIOBaHUMN, MOCBSINEHHBIX H3YYEHHIO OCOOEHHOCTEH MEXaHH3MOB
XOJMHEPTrUYECKOH peryssiiiui MHOKapa Ha paHHUX CTaJUsX OHTOrE€HEe3a, M3JI0KEHBI B pa3Jiee
4.3. ®enomen HekBaHTOBOM cekpend AX u 3 dextl AX, peanuszyemble NOcpeacTBoM M3-
XOJIMHOPELENITOPOB aBTOP OIIEHHUBAI y KPBIC HA PAaHHUX CTaAUSAX OHTOreHesa: y 21-IHEBHBIX
KPBICST, HOBOPOKAECHHBIX KPBICAT (MEPBBIA JIeHb H3HU) U 19-1HEBHBIX SMOpUOHOB. B pasnene
4.3.1. onucaHbl OCOOEHHOCTH HJIEKTPUYECKOH aKTUBHOCTH IPEICEPAHOIO M IKEYI0YKOBOIO
MHOKapfia KpbiC Ha PaHHHMX CTaIMSX OHTOTEHe3a. ABTOD CpaBHHJ JAHHBIE, MOJYYCHHBIC B
KOHTPOJIBHBIX YCJIOBUSIX B DKCIIEPUMEHTaX Ha H30JIMPOBAHHBIX IIpenaparax IMpeacepaHoro u
KEIyJOYKOBOIO MHOKapia |9-THEBHBIX KpPBICMHBIX SMOPHOHOB, HOBOPOXIEHHBIX KpBICAT,
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TPEXHEJENBHBIX KPBICAT M B3pPOCIBIX KpbIC Bo3pacToM 4-5 mecsieB. Okazanoch, YTO B XOJIe
OHTOreHe3a JIJIsl HKETyJA04YKOBOTO MUOKap/a XapakTepHO yckopeHue (as3bl penosispuzaunu [1/1:
qTenbHocTh IIJI B MHMOKapie HOBOPOKAECHHBIX KpBICAT MpeBbIIANa JUIMTEIBHOCTh Y
B3pOCJIOr0 KMBOTHOro Oosiee yeM B 2 paza, a JumdtesibHOCTh [1J] 19-mHeBHBIX 3MOPHOHOB —
Gosiee yeM B 5 pa3. O6HapyxeHa Oosiee yeM JByKpaTHas pasHuiia B juutenbHOCTH [1]] Mexcmy
SMOpHOHAMH ¥ HOBOPOXAEHHBbIMH. HeoOXOOMMO OTMETHTH, YTO 3TH BO3PACTHBLIE TPYIIBI
OTCTOAT Jpyr OT Jpyra Jjumb Ha 3 gHs. [Jlanee B pasmene 4.3.2. aBTOp NPUBOJIUT
9KCIIEPUMEHTAJIbHBIE JI0KAa3aTeNbCTBA HATMYUS HEKBAaHTOBOH cekpelnd AX B MHOKap/e KpbIC Ha
paHHUX CTaJUsAX OHTOreHe3a. Pe3ynbTaThl MPOBENEHHBIX HMCCIIENOBAHUI CBUAETENBCTBYIOT O
CYLIECTBOBAaHHH HEKBAHTOBOM cekpeluu AX B 3MOpPHOHAIBHOM MEPUOJE Pa3BUTUSI KPBIC, KOT1a
BbI3BaHHas KBaHTOBas cekpelus AX eme OTCyTCTBYyeT. ABTOp CIPaBEJIMBO OTMEYAET, 4YTO B
tedenue 19- u 20-ro [OHA BHYTPUYTPOOHOrO pa3BUTHS BECh CHHTE3HUpPYEMBbId B
nocrraurigonapax AX, Mmo-BUAMMOMY, BBIIENSETCS HEKBAHTOBBIM INyTeM. Takum obpazom,
3HaYeHHe HEKBAHTOBOM cekpeluu AX B ceplle UMeeT UCKIIOYUTEIbHBIA XapakTep UMEHHO Ha
3aBepLIAIOLIMX dTaax NpeHaTaIbHOTO OHTOTeHe3a.

JlanpHelmue ucciaeqoBaHus OBLTM TOCBSIIEHB! BBISBICHUIO YPOBHSI SKCIPECCHH I'€HOB
M?2- u M3-X0IMHOPELENTOPOB B JKEIYJIOYKOBOM M IPEACEPAHOM MHUOKapie KpbIC Ha paHHUX
cTaausx OHTOreHesa, PesynmpraThl omucanbl B mozapaszaene 4.3.3. OOHapykeHO, uTO B XOJ€
ontorene3a poiss MPHK Ma3-peuentopoB ot obmero kosuuectBa MPHK M-penentopos
CHMJKAETCs KaK B JKEIYAOYKOBOM, TaK M B IPEICEPAHOM MHOKApAe, MOCIEAHEE I03BOJIMIIO
MPeNoI0KUTE Oosee 3HaUYUTENbHBIE (hU3HOIOTHYeckre P (eKThl akTuBaLuu M3-penenTtopos
UMEHHO Ha paHHUX CTagusX OHToreHesa. JlampHeliiue  3IEKTPO(U3UOJOTHYECKHE
9KCIIEPUMEHTBI OTYACTH MOATBEPIAMIIM 3TO Ipeinoyioxkenue. B nogpaszgene 4.3.4. U3JI0KEHbI
pe3yJbTaThl UCCIENOBAHUS ANEKTPOPHU3UOIOrHUecKUX 3(PPEeKToB CTUMYIsUuM M2- u M3-
XOJIMHOPEIENTOPOB B JKEIYJOYKOBOM M IPEICEPAHOM MHOKApAE KpbIC Ha PaHHMX CTaJMsX
OHTOreHe3a. B mpemaparax MpeacepIHOro MHOKapa pa3iuYHBIX BO3PACTHBIX Ipynn 3(dexrt
W30UpaTeNbHON  CTUMYJISAIMA ~ M3-XOJIHHOPENEenTOpoB  OBUT  BBIPAXKEH MPUOIM3HUTENBLHO
OJIMHAKOBO, 3a MCKJIIOUEHHEM TpPEXHEIENbHBIX KpBICAT, TIJe He ObLIo 3a(UMKCHPOBAHO
CTaTUCTHYECKH 3HAYMMOTrO JeUCTBUS  M3-ctumynsauuu. [IpoBenenHeie  HCCEI0BaHUS
O3BOJIMJIA ABTOPY CHeJaTh BBIBOJ O TOM, YTO B JKEJIYAOYKOBOM MHOKapjie |9-JHEBHBIX
SMOPHOHOB U HOBOPCIKJIEHHBIX KPBICSIT M3-X0IMHOPELENTOPBI HIPAIOT TOMHUHUPYIOLLYIO POJIb B
peanu3alnuy  XOJUHepruyeckux d(pGexToB, OAHAKO MO Mepe B3POCICHUS IKMBOTHOIO
ocyabiigeTcs Kak o0Ias 4yBCTBUTEIBHOCTEH JKEIYZOYKOBOIO MHOKapJa K XOJIMHEPrHYECKUM
BO3JICHCTBHSAM, TaKk H, B OCOOEHHOCTH, DOJIb DEryJATOPHOrO IYyTH, onocpeayemoro M3-
XOJIMHOPELENTOPaMH.

['naBa 5 «O6CyXKIEHHE PE3yNBTATOB» COCTOUT M3 HECKOJIBKMX TOAPA3/IEIIOB, KauAbli U3
KOTOPBIX TMOCBSAIIEH 0OCY)KICHUIO KOHKPETHOIO pe3yJibTara U €ro CONOCTABJICHHUIO C NaHHBIMH
NIMTEpaTyphl 10 TeMe JuccepTranuu. Bcero Takux —[0Jpa3ienoB 8. JlokazaTenbCTBa
CyILIECTBOBAHMSI HEKBAHTOBOM cekpenuu AX B MHOKap/e MPEICTaBIEHbI B paszele 5.1. u
COMOCTABNEHBl C JAHHBIMH HMCCIICIOBAHMH, NPOBENIEHHBIX Ha IpYrux obbekrax. Pasuen 5.2.
OCBAIEH 0OCY)KICHHIO PSa THIIOTE3, XApaKTEPU3YIOMHUX MEXaHH3M HEKBAHTOBOH CEKPELMH
AX. AHamM3 [aHHBIX IIO3BOJMIJI aBTOpy yTBepkaaTh, 4ro BTax Bpsia 1M ydacTBYeT B
ONOCPEIOBAaHMM HEKBaHTOBOH cekpemud AX B opraHax ¢ BEreTaTHBHOH XOJMHEPrUYECKOH
uHHepBarieil. [10 MHEHHIO aBTOpa, JaHHEIC ONBITOB ¢ remuxonuHueM Il 4eTko ykasplBaloT Ha
poas C3XBC Kak OCHOBHOTO IOCPEIHHKA HEKBAHTOBOH CEKPELHMH AX B MHOKaple.
CnpaBeTHBO OTMeYas, YTO B KOHLICHTPALUH 10™ M remuxosnunuit 111 ne uurubupyer C3XHC,
aBTOp 3aKJIOYAET, 4YTO UHIAYUHMPYEMOE TeMHXOJMHHEM IIOJaBJICHHE HEKBAHTOBOM CEKpELMH
CcBs3aHO ¢ neficTBHeM umeHHo Ha C3XBC. O6cysknas pe3ynbTaThl COOCTBEHHBIX HCCIICI0BAHHH,
COIOCTABJIAA MX C JAaHHBIMH, MOJYYEHHBIMH Ha JPYrux oOBEKTax, B YaCTHOCTH Ha HEPBHO-
MBILIEYHOM CHHAIICE, aBTOp OTMEYaeT, YyTO IpsIMOE JI0Ka3aTeIbCTBO TPaHCIOpTa AX C3XBC
TpebyeT NpUMEHEHHSI COBEPIIEHHO MHBIX METOJOB H IO3TOMY BBIXOIMT 32 pPamMKH
JHCCEPTALMOHHOrO HcciesoBanus. Ilogpasgen 5.3. MOCBSLIEH OOCYKACHHIO pEryJisiHu
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HEKBAHTOBOM CEKpeLuM B MHUOKapie, COMOCTABJIECHUIO COOCTBEHHBIX JaHHBIX C JaHHBIMH,
TIOTY4YEHHBIMM Ha HEPBHO-MBIIIEUHOM cuHHarce. [loigydyeHHble aBTOPOM pe3ysbTaThbl JHIIb
9aCTHYHO COTJIACYIOTCS ¢ UMEIOIUMHUCS JaHHBIMHU O PETYJISATOPHBIX MyTSAX B HEPBHO-MbILLEYHBIX
cuHancax. B dacTHocTH, He OBUIO MOJYYEHO OSKCIEPUMEHTAIBHBIX I1OATBEPXKIACHHUIH
CYLIECTBOBAaHMSI B MHOKapZe INypUHEPrHYecKOd MOJIYJSIIMU HCCleAyeMoro mpoiecca. B
nojgpasaene S5.4. COMOCTaBISIIOTCS COOCTBEHHblE JaHHBIE JIUCCEPTAHTA O  HAJIUUYUH
(yHKIIHOHATBHO aKTUBHBIX M3-XOIHHOPENENTOPOB B MHUOKApJe KPHICHI U MBILIH C JAaHHBIMU
JIMTEpaATyphl 110 UCCIEIOBAHHUIO ATHX PEIENTOPOB B KIETKAaX cepAia MOpPCKOH CBUHKU. HoBbli
MOJIEKYJIIPHBIM ME€XaHU3M 3J1eKTpo(U3N0IOrHYecKuX 3PPeKToB cTuMysiiuu M3-penentopos
aHaJIM3UPYETCs aBTOpPOM B moapaszene 5.5. Ha Puc. 5-1. quccepraHT mpeicTaBiseT MeXaHUu3M
3EKTPOPU3MOTOTHYECKUX SPPEKTOB CTUMYJIALUE M3-XOIMHOPELENTOPOB B MUOKApP/IE KPbICHI
B Buae cxembl. [logpaszgen 5.6. mo3BoOJSIET MpOaHAIU3UPOBATH U OLEHUTH CTAHOBJIEHHE
XOJIMHEPTrUYeCKON peryysiiud MuoKapJa B IIpollecce OHTOreHeza. ABTOP COINOCTABJISET
JUTEpaTypHble JaHHbIE O BPEMEHH IIOSIBJICHUS OTIEIbHBIX KOMIIOHEHTOB XOJMHEPrHYECKOM
CHCTEMBI B ITpoIiecce SMOPHOHAIBLHOTO Pa3BUTUS C pe3ysibTaTaMU COOCTBEHHBIX HCCIIEN0BAHUIA.
[Togpasnen 5.7. MOCBAIIEH ONMHMCAHMIO OTPAaHWYEHHH M BO3MOXHBIX (IO MHEHHIO aBTOpa)
HEZIOCTATKOB IPOBe/ICHHOTO HccnenoBanus. [loapasnen 5.8. 3akanunBaet riuaBy «O6CyKaAeHHE,
¥ OIMCBIBAET MEPCIEKTUBBI JATbHEHIIINX UCCIIEN0OBaHHH.

['maBa 6 «BwiBomb». B pabore 10 BbIBOJOB, KOTOpbIE KOPPEKTHO CHOPMYIMPOBAHbI U
MOJIHOCTHIO COOTBETCTBYIOT IOCTABJICHHBIM 3aJjauaM U MOJI0KEHHUSIM, BHIHOCUMBIM Ha 3alUTY.

CreneHb 060CHOBAHHOCTH H /IOCTOBEPHOCTb HAYYHBIX M0JI0KEHHII H BHIBO0OB
AuccepTaALHH

O60OCHOBaHHOCTH M JIOCTOBEPHOCTh  IIOJIyYEHHBIX  aBTOPOM  PE3yJbTaToB,
TIOATBEPXKIAETCS KOPPEKTHBIM (hOpMYTUPOBAaHHEM pabOUMX TUIOTE3. 3aJayd HCCICIOBAHUS
4eTKO C(OPMYTHPOBaHbl, OOOCHOBAHBI M IIOJHOCTBIO COOTBETCTBYIOT ILIEJIH JHCCEPTaLMH.
I[IpencraBieHHble B paboTe IKCIEPUMEHTAIbHbIE JaHHBIE TILATEBHO OMUCAHBI U CTATUCTHYECKH
JIOCTOBEPHBIL. MICII0/Ib3yeMble aBTOPOM 3KCIIEPUMEHTAILHBIE OOBEKTHI, METOAUYECKHE IIPUEMbBI H
MOAXOAbl SBJISIOTCS aleKBaTHBIMH JUis paboT Takoro pozaa. BeiBoabI auccepTalMOHHOIO
UCCIIEZIOBAaHUSl OCHOBAaHbI Ha IIOJYYEHHBIX SKCIEPUMEHTAIbHBIX pe3yibTaTaX, IOJIHOCTBIO
OTpaXaloT CyTh paboThl. Pe3ysibTaTsl AMCCEPTAMOHHOTO HCCIENOBAHUs OIyOIMKOBaHbI B
PEHTHUHIOBBIX ~HAYYHBIX O KypHalaX, MpENCTaBJICHbl Ha KPYMHBIX OTEYECTBEHHLIX H
MEKIYHAPOTHBIX KOH(EpeHLUAX, Che3/1aX U KOHIpeccax.

AsropedepaT mHpeicTaBieH Ha 38 CTpaHMI@AX, HIUOCTpupoBaH | Tabmuueh M 21
pucynkom. Tekct aBropedepata B cxkaTod (Qopme OTpaxaeT CyTb M PE3yJbTaThbl
JMCCEPTALMOHHOTO HCCIIEA0BAHHS M TTO3BOJIAET MOJIYYHTh O HEM IIOJHOE BIICYATICHHE.

Juccepramus J[.B. AGpaMOoukHHA COOTBETCTBYET TPEOOBAHMSAM, NPEABSBIACMBIM K
auccepranusm 1o crenuaisrocty 03.03.01 — pusuonorus.

HayuyHast HOBH3HA
Panee HekBaHTOBas cekpenuss AX Oplna omucaHa TOJBKO IS HEPBHO-MBILIEIHOIO

cunarica. B paGore JI.B. AOpaMoukuHa BIEpBble TIOJNYYEHbI  OKCICPUMEHTAILHBIC
J0Ka3aTeIbCTBA HATMUKS HEKBAHTOBOH cekpelny AX M3 HHTpaMypallbHbIX MapaCHMIATHYCCKUX
HEHPOHOB B MHOKApJie MO3BOHOYHBIX. ABTOPOM HaHICHBI MEXAHU3MbI PETy/IALHA HEKBaHTOBOH
cekperun AX B cepaue. Brepsble MoKasaHo, YTO B MHOKapie, B OTJIMYHE OT HEPBHO-
MBILIEYHOr0 CHHAICA, HOpAAPEHAINH CIOCOOeH MHrHOMpOBaTh HEKBAHTOBOC BBIACICHHME AX,
omucanbl  dIekTpodusuonornyeckue  dPGeKTh,  00YCIOBICHHbIE aktuBarueir  M3-
XOJIMHOPEIENTOPOB B MHOKap/Ie KPBICHI M MBILIH. [IpoJIeMOHCTpUpOBaHa SKCIPECCHs TeHa M3-
peLenTopoB B MeicMeKepe cepala MJICKONHUTAIOMHUX, a TAKKe I10Ka3aHo JIEMCTBUE aKTHBALIUH
M3-penenTopoB Ha aBTOMATHYECKYI0 aKTHBHOCTb. HeoOXonumMo OTMETHTE, HTO paHEe 66110
[I0KA3aHO JIMIIb y4acTHe M2-pellenToOpOB B PEryJslUU CepAeYHONH aBTOMATHH. JluccepTaHTOM
MOJIy4eHbl SKCIIEPUMEHTATBHBIE J0Ka3aTeIbCTBA yUacThs (pOCHOMHO3UTONLHOIO CHTHANBLHOTO
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KacKaJa B peald3aluu 3JIEKTpo(u3nogorudeckux 3pdexkroB M3-cTUMyNSUH B MHOKapie,
I0Ka3aHOo, YTO 3TU 3()(DEKTH ONOCPe0OBaHbl HHTHOUPOBAHHEM KaJIbIIMEBOrO TOKa L-Tuna u He
CBSI3aHBI C aKTMBAlMeH KalMeBBIX TOKOB. IIpoBeneH aHanu3 SKCHEPUMEHTAIbHBIX JAHHBIX O
HaJIMYMKM HEKBAHTOBGH cekpeuuu AX B MHOKapZe KpbIC Ha pa3IMYHBIX CTAJUSIX OHTOrEHE3a.
OG6HapyxkeHo, 4To y 19-1HeBHBIX IMOPUOHOB Kpbic AX CEKpETHPYETCs TOJbKO HEKBAHTOBBIM
nyreM. IlpencraBieHbl 3KCHEpUMEHTAIbHBIE I0KA3aTelbCTBA yYMEHBIIEHHs dKcrpeccuu M3-
PELENTOPOB U U3MEHEHHS UX (U3HOJIOTHUECKOM POJIU B PETYIISLUH JKETYI0YKOBOI0 MUOKap/ia B
XOJZl€ IOCTHATAJIbHOI'O OHTOT€HE3a.

Teopernueckasi H NpaKTHYeCKasi 3HAYUMOCTH PadoOThI

Teopetnueckass W npakTHueckas 3HAYUMOCTh JHUCCEPTAIlMOHHOTO HCCIEIOBAaHHUs HE
BBI3bIBAET COMHEHHUH, IOCKOJIBbKY mnonydeHHble J[.B. AOGpaMOYKMHBIM JaHHBIE CYLIECTBEHHO
MEHSIOT KJIACCHMYECKHE B3IVl HA MEXAHU3M XOJIMHEPTUYeCKOi perynsuuu Muokapaa. Pabora
JIOKa3bIBA€eT CYLIECTBOBAHUE IPUHIUIINAIBHO HOBOTO (HEKBAaHTOBOIO) crocoba BblueneHUus AX
B Muokapae. OOHapyXeH HOBBIH MEXaHW3M MOJIYJISAIUU SIEKTPUYECKOH aKTHUBHOCTH,
CBSI3aHHBIH C MHrHOMpOBaHHMEM KaJbIIMEBOTO TOKa L-TWma mocpeiacTBOM akTHBauMd M3-
XOJIMHOPELENTOPOB, HE OINOCPEJOBaHHBIH M3MEHEHUSIMH B KalUeBBIX TokaX. Ha ocHoBaHuu
MOJTy4YEeHHBIX B paboTe (GakTOB aBTOPOM BBIIBUIAETCS T'HIIOTE3a O BO3MOXHOM MCIIOJIb30BAHUH
€CTECTBEHHOIO0 KapJAHONPOTEKTOPHOTO JEUCTBUS XOJIMHEPrUYeCKOW HHHEpPBALMU Cepila B
TEpaNeBTHUYECKUX I€JIIX, B YACTHOCTH, 3a CYET CO3/aHUsl JIEKAPCTBEHHBIX CPEJCTB,
OpUEHTUPOBAHHBIX HA M3-perenTopsl B Ka4eCTBE MULIECHH.

CornacHO CTaTUCTUYECKUM JaHHBIM I10Ka3aTellb CMEPTHOCTU OT CEPAEYHO-COCYAMCTHIX
3abosieBaHui B Poccum coctaBnseT okosio 60%. Okono 8% Beex rpaxaan Poccuu crpajgaer or
MIATOJIOTUH COCYJIOB WJIH CEp/ILa, IIPH 3TOM CMEPTHOCTH OT 3a00JI€BaHUH cep/la H KPOBEHOCHOH
CHCTEMBI COCTaBIsIET 53% OT BCEX JIETAIBHBIX UCXOOB. B CBS3U ¢ BBIIEH3I0KEHHBIM, paboTa
uMeeT 0O0JIBIIOE MPAKTUYECKOE 3HAUCHHUE.

[Tosly4eHHBIE B JMCCEPTAIIMOHHOM HCCIIEIOBAaHUHM JaHHbBIE JOJUKHBI OBITh yUTEHbBI MpPH
JNOKJIMHUYECKOM H3ydeHHH Oe30macHOCTH H  (apMaKOIOTHYECKOH aKTHBHOCTH  HOBBIX
JIeKapCTBEHHBIX IIPETIapaToB, HCIONb3YEMBIX IS JIEYEHHS CEPAEYHO-COCYJAUCTOH MaTONIOTHH

pa3Iu4HOro renesa.
PCSYJIBTaTbI HCCJICAOBaHUSI MOI'YT OBITH HCITOJIb30BAHBI IIpyu YTCHUU KYypCOB JIEKLIMH

BY30B MEAMIIUHCKOTO U GHOJIOTHYECKOTO MPOQHIIA.

B kayecTBe 3aMeYaHHH U BOIIPOCOB IO AHCCEPTALHH HEO00X0AHUMO OTMETHTD CJIeAYIoIee:

3ameyaHus: )
B TekcTe quccepTanuy U aBTopeepara BeTpedaioTes onedarku (ctp. 13, 14, 18, 202, 203, 209)

OTCYTCTBYET HyMepalus CIHCKa LIATHPYeMBIX paboT B ['naBe 7 « CIHCOK JTUTEPaTyphl».
O61ee BreyatjieHHe 0 paboTe MOJ0KUTENBHOE.

B nane JHUCKYCCHH XO0T€JI0Ch ObI 3a1aTh cieayroumue BOIpPoChI:

1. KakoBa, o Bamemy MHeHHIO, pu3HoIornyeckas pojib HEKBaHTOBOro AX Ha pasHbIX STarax
oHTOreHe3a?

2. Tlouemy >(peKTBl KaTexoJIaMHHOB B OTHOIICHHH PETYJISLHMU KBAHTOBOrO M HEKBAHTOBOTO
BeIOpOca AX pasnuyarorcs?

3. B cBs3M ¢ 4eM MOXET MEHATHCS pPOJib M3-XOHI/IHOp€HeHTOpOB cepAla Ha pasHbIX STallax

OHTOreHesa?



3ak/o4yeHne

Jucceprauus AbGpamouknna Jlenuca BanepbeBuua «Cekpenns aleTHIXOJHMHA B Ceplle
M MEXaHHU3Mbl XOJUHEPrHUeCKOH peryysiiiud MHOKapaa», IpeJiCTaBjIeHHas K 3alludTe Ha
COMCKAHME YUYEHOW CTENeHU JOKTOpa OMOJOrMYeCKHX HayK, SIBJISETCS 3aKOHYEHHOH HayudHO-
KBaTU(PUKALMOHHONH paboToi, B KOTOpPOH cOpMYyIUpOBaHBl W OOOCHOBAHBI Hay4HbBIE
MOJIOXKEHHUs, COBOKYITHOCTH KOTOPBIX MOXKHO KBaJIM(HUIIMPOBATh KaK KPYIMHOE HAay4HOE
JIOCTHIKEHHE, UMerolee 00JIbIIoe 3HaUeHHE JIUIsl (PU3HOJIOTHH.

[lpunuMas BO BHUMAHHME aKTYaJbHOCTH BBIIIOJHEHHOH paboThl, 0OOCHOBAaHHOCTb H
HAYYHYIO HOBH3HY CJIeJIaHHbIX OOOOIIEHUH M BBIBOJIOB, a TakKe €€ CYIIECTBEHHYIO
TEOPETHYECKYIO M MPAKTHYECKYI0 3HAYMMOCTh, MOXKHO 3aKJIIOUHTh, YTO JuccepTanus JleHuca
BanepreBuua  AOpamouxuna «Cekpenust aueTHIXONWHA B CepAlle W MEXaHU3MBI
XOJIMHEPTHYECKOW PeryJisiliiid MHOKap/a» MOJHOCTHIO COOTBETCTBYET KPUTEPUSIM, YKa3aHHBIM B
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OT3bIB
oML MaIbHOrO OMMOHEHTa Ha AMCCepTaLMOHHYI0 paboTy
AbpamouknHa [eHuca Banepbesmya
«CeKpeums aueTUIXoNnHa B cepaLe U MexaHU3Mbl XONIMHEPruyecKoi
perynauum Mmokapaa»,
NpeLCTaB/IeHHYH0 Ha COMCKaHME YUYEHO CTeneHn LOKTOopa 61MON0ornyeckmx Hayk rno
cneypansHocty 03.03.01 - msmonorms

O6Lasa xapaKTepmucTnka paboTbl

Pa6ota [1.B.AbpamMoyKMHa BbIMO/IHEHA Ha Kaenpe (hU3MONOrMmM 4YenoBeka u
XMBOTHbIX  6uonornyeckoro  hakynbteta ®efepasbHOro  rocyAapCTBEHHOrO
610PKETHOr0 06pPa30BaTE/IbHOMO YUPEXAEHUS BbICLLIEr0 06pa3oBaHMs «MOCKOBCKMIA
rocyfapCTBeHHbI YHUBEPCUTET UMeHn M.B.JTomoHocoBa». [MccepTaums nsnoxeHa
Ha 262 cTpaHuuax MaMHOMMWUCHOro TeKCTa Mo TPagULWOHHOMY NiaHy, COCTOMT U3
pasgenos: BBedeHWe, 0630p nUTepaTypbl, METOAMKA, Pesy/bTaTbl, 06CYXAeHue
pesynbTaToB, BbIBOAbl, CMAWCOK fMTepaTypbl, 6narogapHocTW.  PesynbTatbl
[MCCepTaUmMoOHHOIO  nccnefoBaHMst  ony6nMKoBaHbl B 21 )KypHalbHOW  CTaTbe,
NpYMepPHO MOMOBMHA My6AMKaLMiA - B 3apy6eXHbIX M3haHWsAX, MHAEKCUPYEMbIX B
6ase pgaHHbIX Web of Science. Marepuanbl paboTbl anpobupoBaHbl Ha KPYMHbIX
MEXYHapPOAHbIX Y BCEPOCCUMCKUX HayUHbIX (opyMax.

AKTYanbHOCTb ANCCEPTALMOHHOIO UCC/ef0BaHMS

[uncceptaumoHHaa pabota [1.B.AbpamoukuHa «Cekpeuus aueTUIXoIMHa B
cepiue W MeXaHW3Mbl XO/IMHEPTMYECKON perynsuum Muokapga»  MocBALLeHa
M3yYeHNIO 1 MOAPOGHOWN XapakTepUCTMKe paHee He OMMCaHHOro A1 CepAeyHol
MbILLLbI SIBfIEHNS HEKBAHTOBOM CEKPEeLMM aueTUIXoNMHa 1 Nogpo6HOMY OMNMcaHUo
MexaHm3Ma TPaHCAYKUMWM curHana yepes M3-X01MHOpPeLenTopbl KapauoMUOLMUTOB.
VccnepnoBaHue cvrHa/ibHbIX MyTel B OpraHvuame TPaguLMOHHO MpeacTaBnseT coboi
BXKHENMLLYIO 3ajady (usnonornn. BbisBNEHME HOBbIX TakuUX MNyTei, C OJHON
CTOPOHbI, pacmpsieT NpeacTaBieHusa 0 Perynauum (UMonornyecknx yHKLUWIA, ¢
[pYroi CTOPOHbI, faeT HOBble BO3MOXHOCTW A YMNPaBfeHUs 3TUMU PYHKLUAMA C
MOMOLLbIO  (PapMakoNorMYeckux MpenapaToB, MNOKa3blBaeT HeW3BEeCTHble paHee
YA3BMMble TOUKM, OT KOTOPbIX MOrYT HayaTb Pa3BMBaTbCS MATO/0rMYeckue npoLecesl
N Ha KOTOPble BO3MOXHbI TepaneBTMYeCKME BO3LeNcTBMsA. HecmoTpsa Ha TO, 4TO
M3yyeHne XO/IMHEPTUYECKUX BAMSHWA Ha Ccepaue WMeeT [aBHIOK MWCTOPUIO U
BO3MOXKHO fBNSETCA Havbonee ANNTENbHO W3y4aeMbiM BOMPOCOM B COBPEMEHHOIA
(h131oNOrnM, OCTAOTCA MHOTOUMC/IEHHbIE OTHOCUTENIBHO CNabo M3yUYeHHbIE acrekTbl
XOJIMHEPTMYECKO perynsumn, HanpuMep, B 4acTv [eicTBUSI MapacMMnaTUYecKow
CUCTEMbI HA MUOKaP/, XenyA04KOB.



B paboTe umccrnegytoTCs CpaBHUTENbHO Cnabble ath(eKTbl, CMOCOOHbIE NErKO
MacKMpoBaTbCA 60/1ee MOLLHBIMK, YXE XOPOLIO WM3BECTHLIMU SBMIEHUAMWU. B cBA3M C
3TMM BO3HMKaNa Heo6X0AMMOCTb CO3[1aBaTb 0COOble YCM0BUA [AJ11 YCMELHOro
M3yYeHNs  MHTEPeCYoWNX  (U3MONOTMYeCKUX  a(h(hekToB.  Hanpumep, npw
nccnefoBaHUM HEKBAHTOBOM CEKpeLun aueTUIXoNvHa, CnefoBasio KOHTPONMPOBaTb
MpoLecc  KMacCMYecKoro  3K30UMTO3a  Meauatopa, a nNpu  WCCNeAoBaHUU
(hYHKLMOHMPOBaHNA M 3-peLenTopos, CnefoBasio KOHTPOAMPOBaTb M2-peuenTopbl.
HeobxoAMMOCTb COBMIOLEHNS 3TUX YCMOBWIA [fenaeT 3afjayn, MOCTaBNeHHble B
aucceptaumn,  OCOGEHHO  C/IOXKHBIMK.  BbilenepeyncneHHble  CO0bpaXeHUs
MO3BONAKOT CUMTaTh uccnegosaHve [.B.A6paMoUKMHa HECOMHEHHO aKTyasbHbIM.

HoBM3Ha No/yYeHHbIX Pe3y ibTaToB

Ha  OCHOBaHMM  TMpPOBEAEHHbIX  WcCnefoBaHWid,  [1.B.AGpPaMOYKMHBIM
cthopMynMpoBaH  psif,  MPUHLMMUASIBHO HOBBLIX  MOSIOXKEHWM, KOTOPbIE  MOXHO
CrpynnupoBaTh B TP OCHOBHbIE «K/lacTepar.

1 BrepBble B MWOKAapAe OMMCAHO SIB/IEHWE HEKBAHTOBOW  CEKpeLn
aLeTUIXOMHA. XOTS aHaNIOTMYHOE SiB/IEHVE 6bIO paHee OMMCAHO B CKENIETHOW
MYCKynaType, B CEPAEYHOlV MblliLe paHee MOLOGHbLIX 3(EeKTOB He HabMHAANN.
CnepnyeT nofuepkHyTb, UTO OMUCAHWE HEKBAHTOBOM CEKPELMM Meauatopa B cepaue
03HayaeT He MPOCTO paclMpeHWe 0611acTW, rae AaHHOe SiB/IeHVe HabHaaeTes.
XOpOLO W3BECTHO, YTO B CKE/ETHLIX MbIWLAX U B MUOKApAe XOVHEPrAYecKas
WHHEpBaLWS OpraHn3oBaHa COBEPLUEHHO MO-pasHOMY, U ee (DyHKLMOHAIbHOE
3HaYeHUe TaKXKe MPUHLMMUASIEHO Pas/IYHO.

2. Bnepsble B KapavomuouMTax [eTaslbHO  OXapaKTepusoBaH  MyTb
TPaHCAYKUMN CUTHaMa, HaunHawowmiica ot M3-X0nMHOpeLenTopoB. YCTaHOB/EHbI
OCHOBHbIE 3BEHbSI 3TOT0 BHYTPUK/IETOYHOrO MyTWU: (POCHOMHO3UTONBHBIA Kackag W
npotenHknHasa C. BaxXHo, 4TO Apyras «BeTBb» (POCPOMHO3UTONBHOIO Kackaja,
paboTatoLas yepe3 nHosuTonTpmdochar, bblna TakKe NPOBEPeHa U Ha OCHOBaHWMW
MOSTYYEHHBIX Pe3y/ibTaToB MCK/OYEeHa M3 YnMCna BHYTPUKIIETOUHbLIX MOCPEAHMKOB
M3-x0/IMHOPeLenTopoB. BbIfI0 TakKe MOKas3aHo, UTO 3/1eKTPOPU3NOIOrNYECKUMM
BHYTPUK/IETOUHbIMU  «3thpeKkTopamMu» M3-XONIMHEPTMYECKOro MNyTU SBNAIOTCA He
Ka/inmeBble, Kak paHee CUMTaNoCh, a KasbLmesble TOKK L-Tuna.

3. OGHapy»eHOo, 4TO 3NeKTPOhM3N0NorMyeckme apmekTsl cTuMynaumm Ma3-
XO/INHOPELIENTOPOB B MWOKApPAE KeNnyAouKoB  HOBOPOXAEHHbIX  XXMBOTHbIX
BbIP&XXEHbI HAMHOIO CUJIbHEEe N0 CPaBHEHWIO CO B3POC/bIMK ocobamu. o cyTu gena,
370 HabNogeHWe 03HayaeT, YTO BbISB/IEHO eLe OAHO MPOSB/IEHNE T.H. (PeTasbHOro
theHoTUNa. BakHOCTb 3TOro (hakTa CBA3aHa C TeM, YTO MpY PasBUTUN XPOHUYECKON
CepAeyHOl HefoCTaTOYHOCTM MPOUCXOAUT BO3BPaT K (peTasibHOMY  (heHoTuMMy.
CnefoBateflbHO, MOXHO OXWAaTb, YTO Y MaUMeHTOB, CTpafatolnX XPOHUYECKUMU
CepLeYvHO-CoCYANCTbIMM 3a60/1eBaHNAMM, APdeKTbl M3-aroHNCTOB 6yAyT BbIPaXKeHbI



CUMbHEe, YeM Y 3[10POBbIX M0feid. ITO MOXET [AaTb P BO3MOXHOCTENM Ans CO3aaHNs
HOBbIX MOAX0A0B (hapMaKoTepanvm B Kapanosorum.

TeopeTnyeckas M NpakTU4Yeckas 3HaYMMOCTb PaboTbl

TeopeTMyeckoe 3HaJYeHWe  peLeH3MpyeMoid  paboTbl  o4deBUAHO.  OHO
06yC/IOBNIEHO MOAPOGHENIIEeN XapaKTEPUCTUKOA HOBOTO CUTHA/IbHOrO MNyTM B
MWUOKapAe,  HAuMHAloWEerocs C  HEKBAaHTOBOM  CeKpeuun  aueTUIXoIuHa
XOMIMHEPrMYECKMM HelipOHaMM MHTpaMypasbHbIX NapacMMMaTUYecKnX raHrIvMeB B
MUOKapAe W peanvsylollerocs uepes CTUMynsumMioo  M3-XONMHOPELLenTopoB,
06ycnaBnMBalOWMX, B CBOK 0O4Yepefb, YMeHbLUEHME KanbLMeBOro Toka L-Tuna
KapAMOMUOLIMTOB.

B pa6oTe M3y4atoTCs MexaHW3Mbl HEKBAHTOBOW CEKPELMW aueTW/IXONNHA.
MOHSATHO, YTO 3aKOHOMEPHOCTW BbIAENIEHVSI MEAMATOpPa C MOMOLLBIO K/TAaCCUYECKMX
(KBaHTOBbIX) M HEKBAHTOBbLIX MyTeli GyAyT CyLWECTBEHHO pa3nyatbes. B yacTHOCTH,
aBTOPOM [l0Ka3aHO, YTO HEKBAHTOBAasi CEKPELMS aLeTUIXO/IMHA MOXET MPOMCXOAUTD
HE3aBMCMMO OT aKTUBHOCTM BOJIOKOH  GMYXXAAIOLWEro Hepea W HelipoHOB
WHTpPamMypasbHbIX  MapacMMMaTMYeckmx  FaHr/ieB. B  aucceptaumm
[.B.A6paMoyK/Ha He TOMbKO YCTaHOB/IEHO Ha/IMuMe AAaHHOr0 crocoba Cekpeumu
auUeTUNIXOMMHA, HO W MPOAEMOHCTPMPOBaHbI HEKOTOPble OCOGEHHOCTU PErynsumun
3TOro MpoLecca ¢ NOMOLLLID HOpaapeHanHa 1 oKcuga asoTa. Bce atu HabnogeHUs
OTKpPbIBaOT HOBYK 06/1aCTb WCCMEA0BaHNI U Psifi HOBbIX TEOPETUYECKMX BOMPOCOB,
CBSI3aHHbIX, HaMpPUMep, ¢ (YHKLUOHIbHBIM 3HAYEHNEM HEKBAHTOBOM CEKpPELN.

M3-xonuHopeLenTopbl  ABASAKOTCA  Hauboniee  pacnpocTpaHeHHbIMW 33
npegenamm  LIHC  xonuHopeuenTtopamu, OAHakO B Cepaue  XONUHepruyeckue
3hpekTbl  0O6YCNABMMBAOTCA B OCHOBHOM MZ2-xonmMHopeuenTopamu. ABTOPOM
ybeanTeNlbHO MOKa3aHO, YTO [AEWCTBME aueTWIXO/IMHA MOXET ObiTb  Takke
ornocpefoBaHO  M3-xonmHopeuenTopamn.  CurHasbHbIA - NyTb  4vepes  M3-
XO/IMHOPELENTOPbI AeTa/IbHO OXapaKTepu30BaH B PELEH3VPYEMON paboTe, ONMCaHbl
NOCNeLCTBUA UX CTUMYNALMN B pasHbIX KaMepax cepAua, Y pasHbIX BUAOB YKUBOTHbIX
N Ha pasHbIX 3Tanax OHToreHesa. O6Hapy>keHVWe HOBOW MWLLIEHW aLeTWUAXONMHA B
MUOKapAe BaXKHO HE TOJIbKO TEOPETUYECKU. ITU MULLEHN MOXHO paccMaTpmBaTh Kak
NOTeHLUWabHble TOUKN MPUIOKEHUS NTEKAPCTBEHHBIX CPeacTB. OCOOGEHHO BaXKHO, YTO
aBTOpY YyAasocb MPOLEMOHCTPUPOBATh TOT (DaKT, 4UTO 3PpdekT cTumynaumm M3-
XO/IMHOPELENTOPOB  MO-pasHOMY BbIPAXEH B pasHbIX o06nactax cepfua. 370
HabntoAeHVe NoKasblBaeT BO3MOXXHOCTb M36MpaTenbHO AeNCTBOBATL Ha TOT MW NHOM
OThen cepiua ¢ NMOMOLLBIO JIEKapPCTBa, CTUMY/IMPYIOWErO NM60 6/I0KUPYIOLLEro 3Tu
peLenTopbl.

PeLleH3vpyemasi paboTa OTKPbIBAET Psifi HOBbIX HampaBfeHWA McciefoBaHWA.
CpaBHUTENbHO-(DM3MOOTMYECKUE  PaBoThl  AO/MKHBI B AasibHEWILEM  MOKa3aTb
OCOGEHHOCTV [AaHHOTO CUTHA/IBHOTO MYTU Y XXMBOTHBIX Pa3HbIX CUCTEMATUYECKUX



rpynn, B YacTHOCTM, Pa3INYatOLLMXCA BbIPOXKEHHOCTHIO  NapacMMNaTUYecKmx
BANAHWIA Ha cepaue. [latodmsmonornyeckme uUCCNefoBaHNA [OMKHbI  MOKasaTb
3HayeHWe CTUMyNAUUM M3-X0NMHOPeLenTopoB B 60/LHOM Cepaue, Hanpumep, B
NLWIEMU3NPOBAHHOM MWOKapAe WM B XOfe PasBUTUS XPOHWYECKOW CepheyHol
HefoCTaTOMHOCTW, XapaKTepusyHoLelicsi, B 4YaCTHOCTM, BO3BPATOM K (heTaslbHOMY
theHoTUNY.

O60CHOBAaHHOCTb MOMOXEHWIA AMCCEPTaLUN

JocToBepHOCTL NOJTYYEHHBIX B AUCCEPTALMOHHOM MUCCNef0BaHUN Pe3ybTaToB
MoATBEPXAAETCA B MNepBYD Odyepefp TulaTeNbHO pa3paboTaHHbIM — AM3aliHOM
3KCMepuMMeHTOB. o xoa4y uTeHWs paboTbl, UMTaTeNb MOMYYaeT OTBETbI MPAKTUYECKU
Ha BCe MOTEHUMaNbHO BO3HMKAOLLME BOMPOCHI, KAaCAlOLLMECA WHTeprnpeTaumm
MOMTyYeHHbIX Pe3y/bTaToB U BepUMKaLMN MpeaBapuTenbHbIX BbIBOAOB. ABTOPOM
MPOBEPAETCA KaXXJ0e BO3HMKAlOLLee COMHEHME, M MPOXOAUTCA KadKAas /ormyeckas
«pa3BuiKa». Tak, Hanpumep, [N WCKIHOYEHUS BO3MOXHOCTM  KBaHTOBOMO
3K30LMTO3a aLeTUNXO/INHA, YMPaBsOWErocs akTMBHOCTbIO MapacMMMaTUYecKux
MOCTraHI/IMOHAPHbLIX HEMPOHOB, WCMO/b30BA/INCL TFEKCAMETOHMWIA, BAOKMPYIOLLWIA
nepefayvy BO30Y>XAEHWSA B raHrNAX, TETPOLOTOKCUH, BMIOKMPYIOLWNIA BO3BYXEHVE B
BOJIOKHAX MOCTraHrIMOHAPHbIX HENPOHOB, BOTYIMHNYECKUI TOKCUH, 610KUPYIOLWMTA
HenocpeACTBEHHO 3K30LMTO3 MefMaTopa, KOHTPO/MPOBaIOCh MOMafjaHue TOKCUHA
nyTem 3HAOLMTO3a B HEPBHblE TEPMUHAN, & TaKXKe TO, UTO 3TU TEPMUHAIN MMEHHO
napacvmnaTuyeckme, M T. 4. Takasa CKpynyne3HoCTb B MPOBeAEHWUW WCCNeA0BaHUSA
3aCNy>KMBaeT BCAYECKOr0 NofpaXKaHus.

B  pa6oTe  MCMO/b30BaHbl  COBPEMEHHbLIE  3/IEKTPO(U3MONOTNYECKNE,
MOJIEKYNSPHO-BMOMOrMUECKME M MOPOIOTMUECKME METOAUKN. BaXKHO, UTO pasHbIMM
METOAamMM MPOTECTMPOBaHbI Pa3/iNyHble 3BEHbS M3YUYaeMbIX CUTHA/IbHBIX MyTei, 1 B
X0fie 3TUX 3KCMEPUMEHTOB MOMYUeHb! COTNACyHOLMECS Pe3y/bTaThbl.

B koHUe pasgena «O6CyxaeHMe pe3y ibTaToB» NPUBELEH aHa/IM3 OrpaHUYEHNIA
paboTbl, KOTOpbIA JIMWHWIA pa3 MOKasblBaeT KPUTUYECKUIA MoAxon aeTopa K
NoOJTy4eHHbIM AaHHbLIM W MOBbILLIAET YPOBEHb [0BEPUS K MOMOXEeHUAM AUccepTauunm.
JononHUTeNbHOM  rapaHTMen sBAseTca TOT (DaKT, 4YTO 3HauyuTe/bHas 4acTb
pe3ynbTaTtoB paboTbl OMy6/IMKOBaHA B XypHanax C BbICOKMM Impact Factor’oM u,
cnefoBaTesibHO, NPOLLNa NpoLeaypy CTPOroro aHOHMMHOIO PeLeH3nPoBaHKS.

3ameyaHusa no gucceprauum

MpuHUMNManbHbIX HefoCcTaTKoB B paboTe He ycmatpuato. [prBefeHHble
HVXE 3ameyaHus NMB0 HOCAT AMCKYCCUMOHHBIA XapakTep, Anbo MpouCTeKalT u3
BMOJIHE MOHATHLIX OrPaHUYEHWUI, MMEIOLLMXCS BO BCAKOW paboTe, nMbO KacatoTcs
(hopMbl N3MI0XKEHUSA MaTepuana.



1. MpeacTaBnsieTcss  HeydadHOo  (DOPMYNMPOBKA  HEKOTOPbIX  33dady  paboTbl.
Hanpumep, 3afada 2 chopmynMpoBaHa OYeHb LUMPOKO, a 3afaya 9, BO3MOXHO,
Hao60pOT, - UMMLLHE AETA/IM3MPOBAHA.

2. B oTaenbHbIX pasgenax paboTbl Hab/MogaeTcs HekoTopas M36bITOYHOCTb. He
SICHO, HamnpyMep, C KakOi LEe/blo  MCMO/b30BA/IOCh HECKO/IbKO  6/10KAaTOpPOB
aLeTU/IXONIMHICTepPasbl, ABa BUAA TPbI3yHOB? Ha MepBoli e CTpaHMLE TekcTa
auccepTaumMu 1 aBTopediepata HECKOIbKO Pa3  YMOMUHAKTCS  MLLEMUYECKNME
MOBPEXAEHNSI MUOKapAa. JTO 3aTPYAHSET MOHMMAaHWE 4yMTaTesieM MOCTaHOBKM
3ajay  umccrnegoBaHus.  TlockosbKy — 9TM BOMPOCHI  HE  MOAHUMASIUCH
HerocpesCTBEHHO B AuccepTaumu, 6bl10 6bl, Ha MOW B3rNsg4, NPaBUSIBHO
MEPEHeCT 3TV U MOAOGHbIE PAcCyXXAeHUsi B COOTBETCTBYHOLWMWIA pasgen
06CYXAEHNS Pe3y bTaToB, MOCBSALLEHHbI NEPCMNeKTUBAM UCC/EL0BaHUS.

3. B pasgen «Pesy/nbTaTbl» BKIOUEHbI 3/IEMEHTbI UX 0BCYXKAEHWS, KOTOpbIE MHOTAA
3aTPYAHSIHOT BOCMPUATYE.

4. OYHKUMOHA/IbHbIE MPOSIBIEHUST M3YYAaeMOr0 CUTHASbHOrO MyTW OLEHMBAIUCH
TONbKO  3M1EKTPO(IM3NONONMYECKM — KaK CTeMeHb W3MEHEHWs A/MTENbHOCTU
noTeHUMana felicTBMsi B OTBET HA MPWUIOXEHWE TOFO WM MHOTO BelecTBa. B
paboTe He M3yyasioCb  COKpPAaTWUTENbHOM  aKTWMBHOCTM  MWUOKapga wwum
KapAVOMMOLMTOB. 3TO HY)XXHO paccMaTpyBaTh Kak OfHO M3 OrpaHUYeHUiA paboTsl,
KOTOPOE C/iefjoBasio Gbl OTMETUTL B COOTBETCTBYIOLLEM Pa3fese.

5. B kauectBe ONCKYCCN  XOYETCA TMPEenIoXnTb Cﬂe,ﬂ'yIOLIJ.I/IVI BOMpOC: 4Yem
OT/INYAETCA MEXaHM3M HEKBAHTOBOW CeKpeunn y B3pOC/bIX ocoberi n Y XXNBOTHbIX
Ha paHHUX CTagnsax OHTOreHesa?

3aKntoyeHune

Takum o6pasom, aucceptaumsa [.B.AbpaMOuKMHA B LENOM MpeAcTaBnseT
CO60/  3aKOHYEHHbIA TPy, 3aBEPLUAOWMIA  BaXKHBLIA  3Tam MO0 U3YYEHWUIO
3aKOHOMEPHOCTE  XONMMHEPrMYecKor perynauum muokapga. B avccepraumm Ha
OCHOBAHWW BbIMOMHEHHbIX aBTOPOM WCCMeoBaHUI AeTanbHO pa3paboTaHa Hay4yHas
KOHLIEMLUMA HEeKBaHTOBOW CEKpeumu aueTUXoNMHa W TPaHCAYKUMW CUrHana 4epes
cTUMynAumMio  M3-X0NMHOPELIENTOPOB. TeopeTuyeckass 3HAYMMOCTb WCC/ef0BaHUA
060CHOBaHa TeM, YTO PacKpbIT N AeTalbHO OXapaKTepu3oBaH PaHee He W3YYeHHbIA
CUTHasbHbIV MYTb, YTO CYLLECTBEHHO PaclUMpAeT NOHATUAHbLIA annapaT QrU3noiorun.
MpakTnyeckoe 3HayeHWe MOMy4YeHHbIX COMCKAaTeNneM pe3ys/ibTaToB MOATBEPXKAAETCA
TeM, YTO OrpefesnieHbl MOTeHUMAIbHbIE TOUKW MPUIOXKEHUS [N KapAMOTPOMHbIX
npenapaToB 1 HaMeyeHbl HaMpaBneHUs AabHElLero M3y4yeHWs OMnMCaHHOro
CUTHa/IbHOTO MyTW, B YaCTHOCTW, B MaTOMOMMYECKM W3MEHEHHOM MWOKapAe.
PesynbTaTbl paboTbl MCMOMb3yHOTCA B Yy4uebHOM npouecce B By3ax. OueHka
[OCTOBEPHOCTU [aHHbIX BbISIBUMA, YTO OHW MOJyYeHbl COBPEMEHHLIMU MeTodamu,
aflekBaTHbIMM 3afayam paboTbl, B WCCNEA0BAHUW C TPaMOTHbLIM  AMU3aiiHOM



MUHVMU3PYIOLLEM CUCTEMATUYECKUE OLUMGKM; PEe3yNbTaThl, MOYYEHHbIE B PasHbIX
pasgenax paboTbl, COrMacyroTcs APyr C APYrOM W C [AaHHbIMW [pYrux aBTOPOB,
MpOLLA NPOLeSYPY PELEH3VMPOBaHWS U OMy6/IMKOBaHbl B NMEPUOANYECKMX U3LAHNUSX
C BbICOKUM MMMAKT-(hakTOpoM. JIMUHbLIA BKNaZ COMCKATENs COCTOMT B pa3paboTke
Mn/iaHa UCCMeA0BaHNs!, NMPOBEAEHNMN 3KCMEPUMEHTOB COBMECTHO C KOJI/IEraMu, aHaImse
W VHTEpRpeTaummn noslyYeHHbIX AaHHBbIX.

3aBepLiasi paccMoTpeHue guccepTaummn AbpamoukuHa [eHuca BanepbeBuya
«CekpeLmsi aueTUIXoNMHA B CEpALE WU MexaHU3Mbl XO/MHEPrUYECKOW perynaumm
MUoOKapga», MpPeACTaBMEHHOM Ha  COMCKaHMe  Y4yeHOW  cTeneHM  AOKTOpa
buonormyecknx Hayk no cneuuanbHoctn 03.03.01 -  dwmsmonorusi, MOXHO
3aKNI0YNTL, YTO MPeACTaB/IeHHasa AMCCepTalMoHHas paboTa ABMSETCH 3aKOHYEHHOM
Hay4HO-KBa/IM(MKALMOHHOM paboTo, B KOTOPOM Ha OCHOBaHMW BbINOHEHHbIX
aBTOPOM MCCMefoBaHWNA pa3paboTaHbl TEOPeTUYECKMe MOSIOXKEHUS, COBOKYMHOCTb
KOTOPbIX MOXHO KBa/M(ULMPOBaTb KakK HayyHoe [OCTWXKeHWe B 0651acTu
tmsnonornn.  Aucceptauma AbpamoukmHa [leHnca BanepbeBnya MOSHOCTLIO
oTBeyaeT Tpe6oBaHMAM M. 9 «[lonoXKeHWA O NOpsAAKe MPUCYXAEHUS  YUeHbIX
cTeneHen» [oT 24.09.2013 N 842 (peg. ot 02.08.2016)], nNpeabsiBASEMbIM K
AuccepTaumsM Ha COMCKaHWE YYeHOW CTermeHW [OKTopa HaykK, a ee aBTop
3aCNy)XKMBaeT MNPUCYXKAEHWS Y4eHOW CTeneHW AO0KTopa 6MONorMyeckux Hayk Mo
cneumansHocTh 03.03.01 - dmsmonorms.

3aBefyowmin nabopatopuen
thmsmonorumn cepaua
deaepanbHOro rocyaapCTBEHHOrO
610 KETHOI 0 YUPEXAEHUS HAYKM
WHcTuTyTa thmsmonorum

KomMun Hay4HOro ueHTtpa
YpanbCKoro oTaesieHus
Poccuiickoii akafemnmn Hayk,
[0.6.H. IOUEHT
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OT3bIB

omumansHoro onnoHeHTa 3edupoBa Tumypa J/lbBoBUYA
Ha guccepTaunio AGpamMoukuHa [leHuca Banepbesuya Ha Temy
«CeKpeLus aLeTUNX0NNHA B CepALe Y MEXaHU3Mbl XONMHEPTUYECKON PerynsLumy MuoKapaa»,
MpefcTaBleHHYIO K 3alMUTe Ha COUCKaHMe YYeHOl CTeNeHU JOKTOpa 6UONOrMUecKmUX HayK Mo

cneumanbHoctn 03.03.01 - cumsmonorus.

AKTyanbHOCTb paboThbl

3aboneBaHns CepAevHO-COCYAWCTON CUCTEMbl MPOAO/MKAIOT 0OCTaBaTbCA OAHON M3
BaXHEMLLMX NpobieM COBpeMeHHOro obuiectsa. B cBA3M € 3TUM 0OfbLLOE 3HAYeHMe UMeeT
[eTanbHOe BbIACHEHNE MEXaHW3MOB PerynsaLmMmn cepaeyHoi fedatensHocTh. MapacumnaTuyeckas
perynaunsa ceppua, OMocpefoBaHHas rNaBHbIM 06pa3oM HelipoMeauaTopoM  aueTUIXONMHOM
(AX), KpUTMYECKM BaKHa [ANA €ro HOPMa/bHOr0 (YHKLWOHMPOBaHWS B COOTBETCTBUM C
noTpe6HOCTAMMU oOpraHusma. B KoHue npownoro Beka B page paboT Obina yb6eauTenbHO
NMPOAEMOHCTPMPOBaHa KapAMOMNPOTEKTOPHas poOfb  MapacMMnaTtuMyeckon — perynsauuu, B
4acTHOCTW, B MOAENN 3KCMEPUMEHTabHOTO WH(apKTa MuoKapda. bblio  npesioXeHo
npMMeHeHWe psga 06paTVMbIX WHIMOMTOPOB aUeTUIX0NMHACTepasbl (AX3), NO3BOAAIOLLMX
NPoA/NTL fieiCTBME BbIAeNMBLLETOCS B cepaue AX 1 Takum 06pa3om YCUIUTb XONIMHEPTNYECKOoe
BO3[EeCTBME Ha MWOKaph, B Tepanuu MNOCTUH(APKTHbIX COCTOAHWIA. BmecTe ¢ Tem, pag
nosBMBLINXCA 3a nocnefHve 20 neT 3KCNepuMeHTaNbHbIX (DAaKTOB YKa3biBaeT Ha He06X04MMOCTb
CYLLECTBEHHOr0 NepecMoTpa KNacCMyecknx (PyHAameHTaNbHbIX MPeACTaBNeHUli 0 XWU3HEHHOM
umMkne AX Kak perynatopa CepAeyHON [edATe/lbHOCTM U MexaHM3Max ero BO34eliCTBMA Ha
KapLNOMUOLHNTI.

[OwucceptaunoHHas pabota Ab6pamoukvHa [.B. nocBslleHa W3Yy4eHWO HOBbIX
MexaHn3mMoB cekpeLnn AX 13 OKOHYaHWI NOCTraHrIMOHaPHbIX MapacuMnaTnyeckux HelpoHoB
B CepAue MO3BOHOYHbIX, a TaKKe ero BO3[eliCTBUA Ha KapAuomuouuTbl. [0 HacTosLiero
BpEMEHM  cumMTanocb, uto  AX  Bblgensetca W3 MOCTFaHrNMOHapoB 33  CYeT
9K30LMTO3aCUHANTNYECKNX BE3UKYJI, TO €CTb XOPOLIO M3BECTHbIM KBAHTOBbIM Crnoco6om. B To
Xe BpeMsi B HEepPBHO-MbILIEYHbIX CMHancax ewe B 1977 rogy 6bl1 onucaH anbTepHATMBHbIN,
HEKBaHTOBbI cnoco6 cekpeuun AX He CONPSKEHHbIA C  3K30LWTO30M  BE3NKYN U
B0O30Y>XJ€HMEeM HEPBHOr0 OKOH4YaHWs. Pabota Ab6pamoukuHa [.B. - nepBoe wccnefosBaHue
HEeKBaHTOBOIO BbifieneHns AX B cepAue v BOOOLLEe B opraHax C BeretaTMBHON WHHepBauuein.
BTopas uacTb guccepTauMOHHOW paboTbl MOCBSALLEHA M3YUYEHUIO PONU HOBOW MuweHn AX, a

MMEHHO MYCKapWHOBbLIX PELEenTopoB TpeTbero Tuna (M3-X0NMHOPeuenTopoB) B Perynsauuu



3M1EKTPMNYECKOI aKTUBHOCTY MMUOKapaa. 3a nocnegHue rogbl B Mrokapae 6biin 06HapyXeHbl Bce
5 W3BECTHbIX TWUMOB MYCKapWHOBLIX PELEnTOpoB, XOTH WX (YHKUMOHaNbHas 3HAUYMMOCTb
ocTaeTcs nog BonpocoM. B psge paboT 6bi10 NPOAEMOHCTPMPOBAHO Hannyme PYyHKLMOHANbHO
aKTUBHbIX M3-X0NMHOPeLEenToOpPOB B KapAUOMUOLMTaX MIEKONUTAKOLWMX, B HACTHOCTU MOKasaHa
crnoco6HocTb M3-peLenTopoB MOAYNMPOBaTbL 3NEKTPUYECKYH aKTUBHOCTb MMUOKapAa cobaku u
MOPCKOW CBMHKWU. [lpn 3TOM, BO3MOXHas ponb M3-peLenTopoB B Peryasiuum 3neKTpUyecKon
aKTMBHOCTM MMUOKapAa OCHOBHbIX /1abopaTOpHbIX >XWBOTHBLIX, KPbIC W MbllIed, OCTaeTcs
HesicHOl. He packpbIT TakXe WOHHbI MexaHu3M 3((eKToB akTuBaumm M3-peLenTopos.
HakoHeLl, TpeTbs YacTb paboTbl AbpamoykunHa [.B. KacaeTcs BbIACHEHWS BKNaga NoKa3aHHOro
HoBOro cnoco6a cekpeymm AX 1 HOBOIN MuLieHn AX B perynsauuto paboTbl cepaua y KpbICAT Ha
paHHUX CTafgusaX OHTOreHesa. JTOT pasfen uccnefoBaHUA MNpPeACcTaBAsfeTCA aKTyalbHbIM B
0COGEHHOCTMW, MOCKO/MbKY MEXaHW3Mbl BEreTaTMBHOW W, B YaCTHOCTU, XOJMHEPTUYECKON
perynsuum muokapga npertepneBatoT CYLLEeCTBEHHble M3MEHEHUA B TeYEHWe OHTOreHesa, npu
3TOM MONEKYNSPHbIE U KNETOYHbIE MEXAHU3Mbl 3TUX U3MEHEHUI U3yYeHbl 4OBONLHO €nabo.

Bce ckasaHHOe CBMAETENbCTBYET O BbICOKOW aKTya/lbHOCTW AMUCCEPTALUOHHON paboThbl
AbpamouknHa [O.B. Ha Temy «Cekpeuus aueTUNXo/iMHa B Cepaue U MexaHW3Mmbl

XOJIMHEPTUYECKOI PerynsaLum MUOKapaas».

CTpyKTypa 1 06beM gucceprayum

MpeAcTaBneHHas K 3awute pa6oTa M3/M0XKeHa Ha 262 CTpaHULAX MALIMHOMMUCHOIO
TEeKCTa W BK/OYaeT BBefeHWEe, 0630p /MTepaTypbl, OMWCaHWe MaTepuanoB U MeTO[0B
UCCNef0BaHUS, U3NOXEHWE MOMYYEHHbIX Pe3ynbTaToB W WX OGCYXZAEHWE, BbIBOAbI M CMUCOK
MCMONb30BaHHOI MTepaTypbl. PaboTa unnocTpupoBaHa 3 Tabnmuamu u 81 pucyHKoM.

B rnaBe «BBefeHue» NpuBeJeHO 0GOCHOBaHWE aKTyalbHOCTU TEMbl AuccepTalnm
ChOpMYNMpOBaHbl LeAb U 3afauu WUCCNEA0BaHWUS, OCHOBHbIE MOMIOXEHNS, BbIHOCAMbIE Ha
3aluTy, a TakXke NpPUBEAEHbl CBEJEHUS O HOBM3HE U HAy4YHO-NMPaKTUYECKON 3HAUMMOCTM
MpoBefeHHOro uccnegoBaHus. O6G30p NUTepaTypbl MOMHOLEHHbIW, OCHOBaH Ha aHanuse 427
UCTOYHUKOB. O630p COAEPXUT OCHOBHbIE faHHble O MapacMMnaTUYeckoil MHHepBaLuu cepaua,
cuHTe3e, pacnage AX B opraHusMe M crnocoGax ero Cekpeuuu, 0co60e BHUMaHWE YAeneHo
VMEILUMCS CBEIEHUSM O HEKBaHTOBOW cekpeuuu AX B CKeneTHOW Myckynatype. Mogpo6Ho
paccMOTpeHbl peLenTopHble MeXaHW3Mbl peanus3alnn  KapAauoTponHbiX adhekToB AX, B
0COGEHHOCTM 3KCMEpUMeHTalbHble (aKTbl, YyKas3blBalOllMe Ha Haauume GYHKLUNOHABHO
3HaUMMbIX M3-XONMHOPELLENTOPOB B MMWOKapfe HEKOTOPbIX M/eKonuTallmx. Takxke
NpuUBEfEHbl COBPEMEHHbIe AaHHble 06 0COGEHHOCTAX XOMMHEPrUYecKoi perynsaumMm ceppua B

naToNnorn4ecKnXx Yycnosuax. OTp'eﬂbeIVI pasgen noceAweH pPacCMOTPEHUKO CTaHOB/IEHUA



XOJIMHEPTNYECKON perynaumn cepgua B oHToreHese. O630p mTepaTypbl JIOTMYECKM MOABOAUT K
CO6CTBEHHbIM MCC/ef0BaHNSAM aBTOopa.

B pa3gene «MaTepuanbl n MeToAbl» NOLPOGHO ONMcaHbl METOAMKW, UCMOMb30BaHHbIE
B paboTe. bornbluas 4acTb 3KCMEPUMMEHTOB Oblia BbIMOMHEHA HA KpbICaxX, XOTA 1A PeLleHns
crneunduyecknx 3agad bblv NCMob30BaHbl MbILLK, KPOIMKA U HU3LLWE MO3BOHOYHbIE (Pbibbl U
amnoun). Ons  AOCTVOKEHWS MOCTaB/EHHbIX 3ajaqy aBToOp MPUMMEHWA Lenbii  KOMM/IEKC
afeKBaTHbIX U Havbonee  COBPEMEHHbIX  3MIEKTPOMU3MONOrNYECKUX,  MOMEKYNSAPHO-
610/10rMYECKMX N MMMYHOTUCTOXMMUYECKUX MeTofoB. CreflyeT 0c060 OTMETUTb, YTO TEXHUKA
perncTpaLmm MOHHBLIX TOKOB B KapAvMoMuouMTax MeTOAOM MaTy-knamn 6bina ocsoeHa [.B.
AOpamMoYKMHbIM 3a py6exom, Mocne 4ero BOCMPOM3BeAeHa Ha 6a3e, Kak 6M0/10rMYecKoro
thakynbTeTa, Tak 1 Benomopckoii 6uoctaHuumn MIY.

OnucaHve pesynbTATOB WCCMEf0BaHNSA HAYMHAETCA C 3KCMEPUMEHTOB, MO3BOJIMBLUNX
nokasaTtb CyLIEeCTBOBaHME B CepALe HEKBaHTOBOrO crnocoba cekpeuumn AX. B aTux
3KCMepuMeHTax, MNPOBEAEHHbIX Ha MHOIOK/IETOYHbIX MpenapaTax MuokKapfa KpbiCbl 6b110
06HapyXeHo pasBUTUE TUMUYHBLIX XOMMHEPTUYECKUX 3(EKTOB, a WMEHHO YMeHbLUEeHUS
4IMTENBbHOCTU  NoTeHunanos peictems (MO 3amedneHns puTMa WX CefoBaHUs, MNOA
JeicTBMEM WHIMOUTOPOB aueTunxonuHactepasbl (AX3). [aHHble aeKTbl 06ycnoBneHbI
HakonneHvem AX B MUOKapfe B YCNOBUSAX HeakTBHOM AXJ. Vcnonb3ys pasnnyHbie cnocobbl
(hapmMaKo/orMyeckoin 6/10Kkafbl KBAHTOBOW (BE3VKY/ISIPHOW) CeKpeuyn Meguartopa, aeTop
NnoKasbIBaeT, YTO HakorneHve AX B Mpenapatax MUOKapaa He CBf3aHO C 3TUM MPOLECCOM W
MOXeT 6bITb 00YCNOB/EHO TOMbKO albTEPHATMBHBIM, HEKBAHTOBbLIM CMOCO60M BblgeneHus AX.
3aTem aBTOp MOKa3bIBAET, YTO MeXaHM3M HEKBaHTOBOM ceKpeuun AX B CepALe, KaK U B HEPBHO-
MbILLIEYHOM CUHarce, BK/IHOYAET MNepPeHoc MeauaTopa BO BHELLHIOW Cpedy MOCPeACTBOM
CUCTEeMbl 06PaTHOrO 3axBaTa X0/IMHA BbICOKOr0 CPoACTBa. TakMm 06pas3om, B AUCCEPTALMOHHOM
pa6oTte AbpamoukmHa [.B. nokasaHo Hanmuve B cepiue HEKBAHTOBOro crocoba BbldeneHns
AX, paHee W3BECTHOIN0O TO/MbKO B CKeMETHbIX Mblwyax. [aHHble nocnegyowmx
MHOrOYUC/IEHHBIX 3KCNEPUMEHTOB MO3BOMAIOT aBTOPY YTBEPXAaTb, UTO HEKBAHTOBAs CeKpeuus
AX npefctaBneHa B MUOKapfe LUMPOKOrO CreKTpa MO3BOHOYHbLIX XWBOTHbLIX, a B CepjLe
MJIEKOMUTAIOLWMNX 0BHaPY>KMBAETCA Kak B MPeCcepAHOM W Xenyfo4KOBOM paboyem MUOKapae,
Tak WU B neiicMekepe cepgua. lMomMumo 3TOro, aBTOp NPUBOAWUT faHHble 0 Perynsauum
HEKBAHTOBOW cekpeLymmn AX ¢ NOMOLLbIO OKCMAA a30Ta 1 HopaapeHaIvHa.

Bo BTOpoii 4acTM paboTbl aBTOP, WCMOMb3ys MOJIEKYNSAPHO-6Monornyeckre 1
UMMYHOXUMUYECKUE METOfbl, MOKa3blBAaeT HaMuMe B CepAue KpbiCbl M Mbim  M3-
XO/IMHOPELLeNTOpoB, a 3aTeM MNOAPOBHO wuccnedyeT 31eKTPOPU3N0ONOrnveckmne 3eKTbl

M3BMpaTeNbHOM aKTVMBaUWU 3TWX PELENTOPOB B paBoyeM U MENCMEKEPHOM  MUOKapge.



3PEKTOB CTUMYNALUMU M3-XONMHOPELLENTOPOB B MUOKapfe. BrepBble MOKauyaHo Hamuue
HEKBaHTOBOI cekpelmn AX B MUOKapAe He TOMbKO Y B3POC/bIX KPbIC, HO W HAa PaHHUX CTaamsxX
OHTOreHe3a, MpuyeM Yy 19-AHEBHbIX 3MOpUMOHOB AX CEKpPETUPYETCS TONIbKO HEKBAHTOBbIM
nyTeM. HakoHel, aBTOPOM OGHapy>XEHO YMeHbLUeHWe 3Kcrpeccun M3-peLenTopoB U UX

(*)VISI/IOI'IOFVILIECKOVI ponn B perynaunn >xenaygoykosoro Muokapga B TeH4EHUME NOCTHaTalbHOro

OHTOreHesa.

MpakKTnyeckas 1 TeopeTUyeckasi 3SHaUMMOCTb

B nepByto ouepefb, pabota AGpamoukuHa [1.B. MeeT HeCOMHeHHOe (yHAaMeHTaIbHOe
3HaueHue. HauGonee LieHHbIM OTKPbITUEM NPeACTaB/sfeTCs 06HapyXKeHMe HeKBaHTOBOrO crocoba
cekpeunn AX B cepiue B [OMOMHEHME K XOPOLIO W3BECTHOMY KBAHTOBOMY, a TaKXXe pacKpbiTue
ero MO/IeKYNSIPHOTO MexaHusma. Ocobyto LEeHHOCTb MPeACTaBAsOT CBEAEHWS, MONYYeHHble B
9KCMEpUMEHTaX Ha MWOKapfe KPbICAT Ha pPaHHUX CTagusix OHTOreHesa. PaHee OTCYTCTBOBa/W
[aHHble He TONbKO OTHOCWTE/IbHO OCOBEHHOCTE Perynsuuum MuokKapfa Y HOBOPOXKAEHHbIX W
3MOPUOHOB, HO W Kakue-Nnbo CBeAeHUs O KOH(UIypauum HOPMabHOM  31eKTPUYEcKoit
aKTUBHOCTM Cepfilia B TaKOM Bo3pacTe. MonyyeHHble B paboTe cBeAeHUs 0 PU3MONOTNUECKOi ponu
M3-pcLcnTopoB B MWOKapfe AeNnarT MX MepCrieKTUBHON MULLEHbIO Ais pas3paGoTKM  HOBbIX
NeKapCTBEHHbIX MpPenapaToB, 0COGEHHO C YYETOM UX BRKHOIO KapAHOMPOTEKTOPHOIO 3HauYeHus,
uTo, 6E3yC/OBHO, FOBOPWUT O MPAKTUYECKO LEHHOCTM npoBedeHHOro [.B. A6paMoukuHbIM
nccnesoBaHus.

PesynbTaTbl [UCCEPTALMOHHOW paGoTbl MOryT 6bITb  WCMOMb30BaHbl B paboTe
CMeLVanM3NPOBaHHbIX  Hay4YHO-MNCCNEA0BATENbCKUX — YUPEXAEHWA, paboTaloWwmx B o6nactu
Kapguonoruu. Kpome Toro, noslydeHHble aHHble MOryT BbITb MCMOMb30BaHbl B y4e6HOM npoLiecce

B 6MONOrNYECKNX U MeANLNHCKNX BbICLLUMNX yl-IE6HbIX 3aBeieHnAX.

ABTOpedepaT afileKBaTHO OTPaXKaeT CofepXaHue amccepralun.

PesynbTathl AuccepTaLMOHHOIO WCCMEf0BaHNA XOPOLLO OCBELLEHbl aBTOPOM B
nepuogmyeckoin neyatn. Mo Teme paboTbl ony6nAMKoBaHa 21 cTaTbd B peLEH3MpPYyeMbIX
XypHanax, n3 Kotopbix 11 B BbICOKOPENTUHIOBLIX MEXAYHAPOAHbIX XY pHaNax, a ocTalbHble
10 - B >KypHanax, pekoMeHAoBaHHbIXx BAK P®. Takxke pesynbtaTel paboTbl Oblin

npeactaBneHbl aBTOPOM Ha pOCCVIVICKVIX N MeXayHapoaHbIX KOH(*)epeHLI,VIﬂX.



Vicnonb3yst MHIMBUTOPHLIA aHann3, AbpaMouknH [.B. NpuxoanT K BbIBOAY O peluatoLleli pom
HOCHOMHO3NTMAHOIO NYTN BHYTPUKIETOUYHON CUrHaNM3aLumM B peannm3auun gaHHbIX 3PQeKToB,
a flaHHble, MOoMYyYeHHble C NOMOLLbIO TEXHUKW M3TY-Knamn, no3BOMiMAW OMpefenunTb KOHeUYHYH
MULLEHb CUTHaNbHOIO Kackaja  KafbuueBble KaHanbl L-Tvna. B TO >Xe BpeMsi MoOJyYeHHble
JaHHble NO3BONAIOT OTBEPrHYTb MPEACTaB/EHHYIO B paHHeli nnTepaType rMnoTe3y O Haamuum
cneumnyecKoro KaaneBoro Toka, 3aBUCMMOro OT akTuBauum M3-penmenTopos.

HakoHel, B TpeTbeil 4acTu paboTbl aBTOP MOKas3biBaeT, 4TO Haubonee BaXHOe
(h3M0NOTMYECKOE 3HAYEeHMe OMUCaHHble HOBble 3/1EMEHTbl YXWU3HEHHOro umkna AX B cepaue
WUMEIOT He Y B3POC/bIX XXUBOTHbIX, a Ha paHHWUX CTaAMAX OHTOreHe3a: Y HOBOPOX/AEHHbIX KPbICAT
N 19-fHEBHbIX KPbICUHbIX 3MOPVMOHOB. Bo-nepBbIX, B cepAuax HOBOPOXKAEHHbIX U 19-AHEBHbIX
3MOPMOHOB MAET MPOLLECC HEKBAHTOBOM cekpeunn AX, mpuyemB nocregHem cnydvae Becb AX.
BO3JENCTBYIOWMNI/A Ha MWOKapfA uepe3 MYCKapuHOBbIE PeLenTopbl, WMeeT HeKBaHTOBOe
npoucxoxgeHve. Bo-BTOpbIX, MeTogom PB-TLIP 6bi10 noKasano, 4YTO OTHOCUTENbHOE
konuyectBo MPHK M3-peHenTopoB B enyfoukax 19-fHeBHbIX 3MOPUOHOB Y HOBOPOXEHHbIX
KPbICAT B HECKOJ/IbKO Pa3 BbllLE, YeM Y TPexHefe/IbHbIX KPbICAT U B3POC/bIX KpbIC. B oTanume ot
B3pPOC/bIX KMBOTHbIX. M3-pelenTopbl BHOCAT peWarwWwmnii  BKNag B XONWHEPrnyeckyto
perynaumnio XXenyLovykoBOro MMokapaa y HOBOPOX/AEHHbLIX KPbICAT U 19-AHEBHbIX 3MOGPUOHOB,
NMOCKO/IbKY [AeiicTBMe n36MpaTenbHol  CTUMynsumMm  M3-pcucnTopoB  Ha  31EKTPUYECKYHO
aKTUBHOCTb B Mpenapatax >XenyAouykoBOro MWOKapAakpbiC 3TUX BO3PacTOB  BblpaXKeHO
MHOTOKpPATHO CUbHEee, YeM Y B3POC/bIX KPbIC.

PesynbTaTbl UcCnefoBaHUA TLATENbHO NPOaHanu3npoBaHbl aBTOPOM W COMOCTAB/IEHDI
C MMelLWMMUCA B nuTepatype AaHHbIMU B rnase «O6CyXaeHWe pe3ynbTaToB». Ha ocHOBaHMU
MOMyYeHHbIX pe3ynbTaToOB aBTOP fenaeT 060CHOBaHHble BbIBOAbI, JOFMYHO 3aBeplLuarolyme

pa60Ty. BbIBOAbI COOTBETCTBYHOT NMOCTAB/IEHHbLIM 3aJa4am.

HayyHaa HOBM3Ha NOJyYeHHbIX Pe3ynbTaToB

HoBM3Ha 3KCnepuMeHTanbHbIX (aKkToB, Mofy4yeHHblX [.B. ABpPaMOYKUHBLIM. He
BbI3blBAaeT COMHEHWIA. BnepBble 6bIN0 MOKAa3aHO HanMuMe HEKBAHTOBOM cekpeuunm AX u3
WHTpamMypasbHbIX NapacumnaTuyecKux HelipoHOB B MMOKapAe NO3BOHOYHbLIX, a TaKXkKe HalifeHbl
MeXaHW3Mbl perynauun  3Toro npouecca. BnepBble onucaHbl  3M1eKTPOPU3MONOrNYecKue
ahpexTbl, 06YCNOBNEHHbIE aKTUBaLMein M3-X0NMHOPELENTOPOB B MUOKApPAE KPbICbl W MbILLN
BrepBble MpofeMOHCTPMPOBaHa 3Kcnpeccus reHa M3-pcuenTopoB B MelicMekepe cepaua
MNIEKOMUTAKOLWEr0, a TakKkKe roKasaHO [eicTBMe akTueauum  M3-pcUcnTopoB  na
aBTOMAaTUYECKY aKTUMBHOCTb. [.B. AGpaMOYKUHbIM A0OKa3aHO yyacTue hoCcthOMHO3NUIONLHOIO

CUTHANIbHOMO Kackafa W KasbLMeBbIX KaHanoB L-TWnma n peanusauun LeKTpodu LWOoNornyeckmnx



CTeneHb 060CHOBAHHOCTM 1 JOCTOBEPHOCTb NOMYUYEHHbIX Pe3y/bTaToB

[AvccepTalnoHHas pa6oTa BbIMOMHEHA HA BLICOKOM HAay4YHOM W METOMYECKOM YpOBHE
C NPUMeHEeHMEM COBPEMEHHbIX MeTOJ0B WUCCNedoBaHUs W CTaTUCTUYECKOro aHanusa. HayuHble
BbIBOfbl BbITEKAlOT HEMOCPEACTBEHHO M3  3KCMEPUMEHTA/IbHLIX  AaHHbIX, MOAYYEHHbIX
AVNCCEPTaHTOM, W B MOMHO Mepe OTpaXkaloT pesynbTaTbl. Takum 06pa3oM, [OCTOBEPHOCTb

pe3ynbTaTtoB pa60TbI He BbI3bIBAET COMHEHMWIA.

3ameyaHuMsa HO guccepTaLMOHHON paboTe

Mpu 3HakoMCTBe C paboTO BO3HMK pAf 3aMedaHWid M BompocoB. B kayecTse
3aMeyaHunin XoTenocb 6bl 06PaTUTb BHUMAaHWE Ha KOMYECTBO M 06BEM MOMOXKEHWIA, BbIHOCUMbIX
Ha 3awmTy. lMonarato, YTO OCHOBHbIX MNONOXeHWI B AaHHOW paboTe gBa. [MepBoe KacaeTcs
HEKBAHTOBOIO BbICBOOOXAEHNA aLeTWIXONUHa, a BTOpoe  ponn M3-X0MMHOpeLenTopoB B
perynauum pa6oTsl cepaua. O6bIYHO MONOXKeHUA ObIBAOT AOCTATOYHO NAKOHWYHLIMUW, NMO3TOMY,
NATOe NOMOXEHNE BbIMAANT 0CO6EHHO FPOMO3AKMM.

B KkauyecTBe nepBOro BOMpoca XOTen0Cb Obl Yy3HaTb, KaKOBO B3aMMOOTHOLUEHWE
aKTMBHOCTU [BYX BTOPUYHbLIX MOCPEAHWKOB WMHO3UTONTpUGOCHaTa M Auaunnrauuepona npu
aktmsauuy M3-xonmMHopcLenTopos? V3MEHAIOTCA /i1 OHM BCerga napanfiefisHo uanm ux
aKTUBHOCTb MOXeT MEHATLCA He3aBUCUMO JpYr OT Apyra?

Btopoli Bonpoc - B BbiBOge Ne 4 aBTOp MWLIET, 4TO HOpajpeHanuH nopasnset
HEKBAHTOBYIO CEKpeLuto aueTuXonnHa NocpeAcTBOM akTuBaumm al-n a2-agpcHOpeLenTopos.
HackonbKo ajekBaTHO MOAO6HOe 3asBNeHWEe Ha OCHOBAHUMW pe3ynbTaTOB 3KCMEPUMEHTOB C
610KaTOPOM p-afiPEHOPENEHTOPOB  NPOMPaHON0I0M?

3aMeyaHuss M BOMPOCbI HUYYTb HC YMansT LEHHOCTU [MCCEPTaLUOHHOW paboThbl

[eHunca Banepbesnya.

3aknoyeHune

[uccepTauus AbpamoyknHa  [eHwuca Banepbesunya ABnAeTCA Hay4Ho-
KBaNMMMKaLMOHHON paboToiA, B KOTOPOW Ha OCHOBAHMM BbIMO/HEHHbLIX aBTOPOM MCCeA0BaHWiA
pa3paboTaHbl TEOpPETUYECKME MOJSIOXKEHMUS, COBOKYMHOCTb KOTOPbIX MOXHO KBanM(puunpoBaTb
KaK HOBOE KpyMHOe Hay4yHOoe JOCTVDKeHWe B 061acTi PU3MON0rMmn: nokasaHbl MPUHLMMNAILHO
HOBble MeXaHW3Mbl CEKpeuun aueTWIXONMHa B MUOKapAae W ero  BO3AeicTBMA  Ha
KapAvoMMOLMTBI.

[ucceptaynoHHas pabota [JeHuca BanepbeBuya AbpamoukumHa  «Cekpeuus
aleTUNXoNuHa B CepAue M MexaHU3Mbl XO/IMHEPTrMYecKoW perynauuyM Muokapfpa» sBnsercs

CaMOCTOATENbHbIM, YCMEWHO BbINONHEHHbIM PyHAAMEHTAb.... .. nccnegosaHnemMm, Kotopoe HO



aKTyaNbHOCTW, HOBU3HE, HayYHOMY W  METOAMYECKOMY YPOBHIO, TEOPETUYECKOR u
NPaKkTU4YeCcKol  3HAYMMOCTW,  [OCTOBEPHOCTM  MOAYYEHHbIX  Pe3ynbTaToB  MOSHOCTbIO
COOTBETCTBYeT Tpeb6oBaHUAM N.9 «[0NOXKEeHUS O MOPAAKE MPUCYXKAEHWUS YUYEHbIX CTEereHen»,
YTBEPXAEHHOro noctaHoBneHnem [paButensctBa P® oT 24 ceHtsbpa 2013 r. Ne 842, a
[LMCCePTaHT 3aCny>XMBaeT MPUCYXAEHUS WCKOMOM Y4eHOW CTeneHu AOKTopa 6GMONormueckux

HayK no creuuansHoctn 03.03.01  dumsmnonorus.

OduunanbHbIA ONMOHEHT

3aBeflytolmnii Kadepoii OXpaHbl 300pOBbS YeNoBeKa

WHCTUTYTA (yHLAMEHTaNbHOW MeLULMHBI 1 GUONorum

depepanbHOro rocyaapCcTBeHHOr0 aBTOHOMHOMO 06pa30BaTeIbHOro

yypexpaeHmsa  Bbicwero  obpasoBaHus  «KasaHckuit  (MpUBOMKCKMIA)  dheaepanbHbIi
YHMUBEPCUTET», AOKTOP MEAULMHCKUX HayK, npodeccop

MoyToBbIN agpec:
420008, Poccusi. PT, r. KasaHb, yn. Kpemnesckas, 4.18. ®FAQOY BO «KaszaHCcKuii
thefepasibHbIl YHUBEPCUTET

Ten: +7 (843) 292-92-66
e-mail: zefirovtl@mail.ru
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