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ABTOp: Japuna Cumeoncea Fapbymcka

(I)opma Ha TOKTOPAHTYPaTa: CaMOCTOATENHA ITOATOTOBKA

Karteapa: AHaTOMII, XHCTONOTHA H eMOPHOIIOTHS

Tema: Mopdonocuumu acnexmu na cmepoudozenezama na Jdaiiduzoeume xiemxii npu
cmapeetie.

Hayd4eHn pbKOBOTHTEN: npog. o-p Heema Anmoroea Koeea, o — Meouyuncxu yrnueepcumem,

ITroeoue

[IpencraBeHnaT KOMIITEKT MaTepHamM Ha XapTHEH H CICKTPOHEH HOCHTEN € B
cporBeTcTBHE ¢ Um115 (1) or Ilpouenypa 3a mpumodusane Ha OHC | jgoktop“ B MY —
[Tnopaws; IIpaprwiHik Ha MY-ITnopams ot 06.11.2014 T. ¥ BKTIIOUYBA CIETHUTE JOKYMEHTH:
3agenentie 10 Pexropa Ha MY-IInoBmus 3a PasKpHBaHE Ha IIPOLEAypaTa 3a 3allliTa Ha
AHCEPTALHOHEH TPYA, apToOHOrpadmsa B epponeHckn Gopmar ¢ TMOAMHMC Ha JOKTOPAHTA,
HOTapHalTHO 3aBEPEHO KOIME OT JHIUIOMA 3a BHCIIEe 0Opa3zOBaHHe; 3aIllOBEIH 3a 3aITHCBAHE B
AOKTOPaHTYDa, 3a OTYMCIIABAHE ¢ NPaBO Ha 3allINTa; 3allOBEf 3a IPOBEXKIAHE HA H3IHT OT
HHIUBHAYAIIHHA IIaH W CBOTBETEH IIPOTOKON 3a M3ABPKAH M3IHT HIM JOKTOPAHTCKH
MHHHMYM ITO CIISIHATHOCTTA;, TIPOTOKOT OT KaTEAPEH ChBET 3a MPEABAPHTEIHO 00CHKIaHe Ha
AUCEPTAHOHHNA TPYZ H B3€THTE PEIEHHd 3a PasKpHBaHe Ha TIPOLEAYPa, H 3a ¢hCTAB Ha
HayaIHO KYpH, NHCEPTAMOHEH TPYQ; aBTopedepar; CIMCHK Ha HAaVYHHTE ITyOIHMKAIHH T10
TeMara Ha IHCEPTALIATa; KOTHA Ha HaYYHHTE MyONHKAlHH;, CIIMCHK Ha YYaCTHATA B HAYUHH
(GopyMH; TeKTapalig 3a OPHTHHATHOCT H AOCTOBEPHOCT Ha MPHIIOKEHUTE JOKYMEHTH.

Bbe BpB3Ka ¢ aHcepTaiyaTa ca TPHJIOXKEHH 5 MyOIHKALWK, OTTeYaTaHd B HayYHH
CIMCAaHHA ¥ COOPHHIIHN ¢ PENAKTOP M H3JATEICTBO.

JOKYMEHTHTE ¢a TIOATOTBEHH MIPHITSKHO CHITIACHO HOPMAaTHBHHTE W3HCKBaHHI Ha MY —
[Inopaus 3a mpugotHBaHe Ha QOHC ,»[JOKTOD™, TMOpajii KOeTo IpHeMaM, Ye MpOIeaypara e
3aKOHOCHOOpasHa.

Hapuna bap6yTceka e pogena Ha 26. 05. 1976 T. 3apppimna ¢ COY | Cs. KoHcTaHTHH-

Kuprn Oumocod™ — Ilnopams mpes 1993 r. ¢ npodun ,,bromoria” u CTOMATONOTHYHNHA



(axynrer Ha MeIHIIMHCKIA YHUBEPCHTET B CHINNA Tpaj rmpes 1999 1., ¢be cTeneH , Maruersp™
110 JleHTalnHa MeHITHHA.

Ot mecen; deppyapn 2012 1. 3aeMa akaJeMHYHATa JTHKHOCT aCHCTEHT B KaTelpa
,»AHATOMISL, XHCTOIOTHA H eMOPHONOTHA™ Ha MeTHIMHCKHA (GakyareT IMpH MeIHIHHCKH
yHuBepcuTer — Ilmopams. Ha 26. 03. 2013 1. e 3aumcneHa 3a oOyuYeHHe B CBOGOIHA
AOKTOPaHTYpa KbM KaTepaTa, Ha TeMa: ,,Mopgonosuunu acnexmu na cmepoudozenesama Ha
Hatioueosume wremiu npu cmapeene “.

AKTYalHOCTTa Ha Pa3paboTBaHIA MPoGIeM & 6e3CIopHa, ThH KaTo € ¢ BUCOKa CTEIEH Ha
MEJHKOGHONOTHYHA, MPHIIOKHA 3[paBHA H COLMAlHA 3HAauMMOCT. HayuHaTa paspaGoTKa e
CBBP3aHa OCHOBHO € IPOCIEAIBaHe Ha BB3PACTOBUIE CTPYKTYPHH ITPOMeHH B JlafimnroBuTe
KIIETKH ( HHTEPCTHIHATIHH €HIOKPHHOLIMTH) B TECTHCA Ha TITHXOBE, IIPOMEHHTE B aKTHBHOCTTA
Ha KIFOYOBH cTeponaoreHHH eHsuvH (33 HSD n NADH2), kakTo H eKcripecHara Ha INSL3, u
mraHA-penentopHara cucreMa GDNF-GFRal B xoma Ha crapeereTo. M3MomsBaHHu ca IITEXOBE
Ha 3, 12, 18, 21 u 24 mMeceuHa BB3pact.

OT BBBEJICHHETO H IIMTEPATYPHUS TIPETTIE] CTaBa ACHO, e JOKTOPAHTBT IIO3HABA MHOTO
A00pe CHCTOSHHETO Ha TPoGTIeMa. [TOXOIBT KbM CHINECTBYBAIaTa HHGOPMALH & TBOPUECKH
H KPHTHYEH, KOSTO My IIPHaBa XapaKTep Ha aHalms.

[IpHTOKEHHAT eKCIIePHMEHT alleH TH3aiH W H30paHHTe METONH, BKIL H KOMHYECTBEHHA
aHaJIn3, Ca MO3BOIMIN H3BBPIIBAHETO Ha ChBPEMEHHO KOMIUIEKCHO H3CTIEABAHE, B PE3YIITAT Ha
KOCTO € IONYyYeH aJeKBaTeH OTTOBOD Ha 3aJauydTe, CBBpP3aHH ¢ HM3ITHIHEHaTa Iell Ha
JHCEPTALHOHHHUA TPV,

Aucepraiara ¢ HalicaHa Ha 126 cTaHIAapTHH CTPaHMIM, MOJPEIcHa TI0 KIACHUECKHI
HauMH: BeBenenue - 2 ¢1p., JInteparypen 0630p - 34 c1p., Len 1 3amaum - 1 CTp., MaTtepuan u
Meromu — 7 c1p., COGCTBEHH pe3ynTaTH H JHCKYCHA - 48 cTp., U3Boxu - 2 c1p., [IpuHOCH - 2
CTp., 3aKkioYeHue — 1 crp. 1 JIuteparypa — 25 cTp. Ha 3 ¢TpaHMIM ca TaleHH H3IIOM3BaHHTe
CBKPAIICHHA, KOSTO GE3CIOPHO HaMaldBa obeMa Ha M3NMOKEHHEeTO M YIISCHIBA UHTATEN.
BeHYKHM pasgent ca B XapMOHHYHO ¢hOTHOIIICHHE.

BBBesennero fapa MHOro 10Gpa MpejCTaba 3a 3HAYSHHETO Ha TIPOLieca Ha CTapEeEeHEeTO
B TIOHHA4BaHE HIBAaTa Ha aHAPOTSHHUTE H MO-CIIEIHATHO TOBA Ha IIHPKYTHPAIIHS TECTOCTEPOH,
KOCTO € TIPOAMKTYBAHO OT CHOTBETHH MOPQOIOTHYHH IIPOMEHH TIPEIHMHO B CeMHHH(BEPHHTS

T}"6}*'J'JI’I H DPasMOIOKECHHUTE OKOIIO TIX HHTEPCTHIHATIHA SHIOKPHHOLIMTH, HIIM KISTKH Ha



Leydig. 3a mocieHHTe MPABUITHO C¢a TIOCOYEHH H3CIEABAHN OT TIOCIEIHUTE TOIHHH, KOUTO
ITOKa3par, 4e T ¢a U HEBPOSHAOKPHHHH KIIETKH, ¢ IIOTeHI[HalleH HeBPOHAIeH TIPOH3XO.

JluTepaTypHHAT 0030p ¢ PasNpesielieH B cefieM pasfiena. B TIX ca Npe/cTaBeHH TTONe3HN
H ICHHH CBEICHNA 3a Pa3sTHYHH aCTIeKTH Ha JIaHIHTOBHTE KIIETKH, KOUTO ca B MPIKa BPH3Ka ¢
paszpaboterng npodneM. OT nocoueHute 236 sarmaBua (NeNe 134 u 135 ce oTHacAT 3a enHa
cratnd) 235 ca Ha TATHHHI[Q, a CaMO €IHO Ha KHDHIHIA (IHCEpTAIMI Ha Hay4YHHAI
PBKOBOJHTET).

Taka npencraBen MMIEPaTyPHHIA 0030P € B ChOTBETCTBHE ¢ HAYUHHA IPOGIEM, HACHTEH
¢ 60raTo M 3aBI00YEHO ¢ JaHHH, NpeACcTaBeHH 0COOEHO A00pe Mpes MOCHeAHHTE 15 ToAHHH
— B IMTEPATYPHHA yKasaTen 219 m3TounHKa (75,5%) ca MocOoYeHH IIEPHO, B TOBa YHCIO 37
(12,9%) ot mocnenHuTe MeT roauHM. [1paBH BlieYaTIeHAE, Ye (bakTHTE ca MOoApeAeHH TOTHYHO
HTIONCKasBaT HE CaMO YIIOPHTHA TPY, IMOTOKEH OT aBTOPa, HO M MHOTO TOOPHTE MY ITO3HAHHA
H ePpYIHIIHA TTO IIpodnema.

B sakmoueHne MOXKe Jla ¢e IPHEMe, Ye € TOCTHIHATa ITBIIHOTA H TOCTATHYHOCT OT ITIeHA
TOUKa Ha BHIa, IIeNTa H 3afauHTe Ha Hay4yHara paspaboTKa. M3MOXKEHHETO € Ha JOOLD
IpodhecHOHANEH €3HK H CTHIL.

Ieara e noSpe GopmymipaHa 1 € B CHOTBETCTBHE ChC 3arTIABHETO Ha JUCEPTalHOHHHA
TPYZ, a TIOCTAaBEHNTE 3a H3ITBIIHCHHUE IIECT 3a[auH ¢a OIHCAHH JICHO H KOHKPETHO.

MaTtepHAXBT 32 H3CTEABAHETO € HAITBIIHO JOCTAThYEH 32 MOITYyYaBaHE Ha JOCTOBEPHH
pesynrath. CIeLHAaTHO € MOCOYEHO, Ye BCHYKH eKCITEPUMEHTATTHO TIPOLICAYPH ca On0OpEHH OT
EtnuHata KoMucHd KbM M e THIHHCKHS YHHUBEPCHUTET — [IITOBIHB.

HM30pannre 3a H3CIEIBAHETO METOMH TO3BOIIBAT HM3BBPIIBAHETO Ha KOMIUIEKCHO
MOPQONOTHYHO H3CTIEABAHE B CPaBHUTEIHO IIPOIBIIKHTENEH BB3PacTOB IIEPHO, TIPHAPYKEHO
ChC CTATHCTHYECKH aHaNH3. OMHUCAaHHATa Ha Pa3sTHYHATE METOMH B IIPEOBIafaBaIiara CH 4acT
¢a JaJleHH ICHO H MPELH3HO, ¢ HEOOXOIHUMHUTE ASTaMIH.

ColGcTBeHHTe pe3yJaTaTH ca OIHCAHH ICHO H ¢a JOKYMEHTHPAHH PO eCHOHATHO. Bes
CPMHEHHE ¢a JIMMHO JEIO0 Ha aBTOpa M ¢a JOCTOBEPHH. Te ca MoApeeHH TIOCTIeOBATEMHO —
XHCTONOTHYHA M3CNeABaHHA, TEM, eH3HMOXHCTOXHMISA, HMYyHOXHCTOXHMHS H KOJMYHCTBEH
aHami3. [IpecTaBenH Mo TaKbB HAYMH Pe3yITaTHIE TOKA3BaT He caMo KOMIITEKCHIA TIOAX O
Ha aBTOpa, HO H CIOCOCHOCTTa MY YMENO Ja ChYeTaBa W HHTEPIPETHpPA NAaHHHTE OT
MODPQOIOTHYHHTE, SH3HMOXUMHYHHTE H HMYHOXHCTOXHMITHHITE m3cneaBannd. ETo 3ammo
CUHTaM, 1€ pa3paboTKara € ¢ MogYepTano Mopho-pyHKIMOHATIEH XapakTep.

ObchbraaneTo Ha MONMYYEHHTE Pe3yITaTH & CTETHATO M HalpaBeHO ¢ BEIMHA. 1OBa

H3oaBa YMEHHETO Ha dBTOpa Jma OTGHPa CBIUECTBEHHUTE PE3YITAaTH OT H3CISABAHETO H



CIIOIYYIHMBO Jja TH CPaBHABA ¢ HaIMYHUTE TUTePaTyYPHH JaHHH. [10 TO3H HauHMH JHCEPTAHTHT
CTIIOTYYIHBO MHTEpIpPeTHpPa MOPQOPYHKIMOHATHHTE B3aUMOACHCTBHI B H3CICIBaHHTE
CTPYKTYpH. ToBa HECBMHEHO My JaBa BB3MOKHOCT Ja OTKPOH 3HAUMMHTE JAaHHH OT
MPOBEAECHHTE H3CIEABAHNA M ]a TH 0GOPMH KaTO H3BOIH, U MIPHHOCH ¢ HAYYHO-TEOPETHYHA H
HayYHO-TIPHIOKHA CTOHHOCT. OT TAX ¢ MO-BaKHO 3HAUCHHE ¢a YCTAaHOBEHOTO B IIOITYTIAIMITA
JIafiIHroBH KIIETKH IlapalelHO HaMmaldBaHe ¢ BB3PacTTa Ha aKTHBHOCTA Ha KIFOUOBH
creporaHr XopMoHH (33 HSD n NADH 2-1uroxpoM-C-pefiyKrasa) H ChOTBETHO PEAyLIMpaHa
SKCTIPECHA Ha €IMH OT MapKepHTe 3a GYHKIMOHAIHA UM 3piIocT — menTtHga INSL3. B tasu
BPB3Ka ¢ H3Ka3aHO M CTAQHOBHINE, 4Ye H3MepBaHeTo Ha INSL3 B TecTHca HIIH ITBK
KOHILIEHTpaliATa My B KpBBTa, OH MOITIO Jla HaMepH IPWIOKEHHE B KIIMHUYHATA ITPaKTHKA 33
no-go0pa OlgHKa Ha CTEPOMJOTeHHMA KamaluteT. Hapex ¢ TOBa, 3aCily’KaBa BHHMAaHHe
TPUBEACHOTO 3a MPBHB HMYHOXHCTOXHMHYHO JOKa3aTelCTBO 3a eKerpecHdara Ha GDNF-GFRal
JMTaHA-PELENTOPHAaTa CHCTEMa B TecTHCa B IIPOlieca Ha CTapeeHeTo, KakKTo H
YITPacTPYKTYPHHTE TNPOMEHH B LMTOIUIA3MEHHTE OpPraHeld W SAApOTO Ha JlaHJZHroBHTE
KIIETKH, IIPHEMaIlN ¢€ KaTO HHIHKAaTHBHH 3a ITOHIKEHUTE UM CTEPOHIOTEHHH CTIOCOOHOCTH, H
YBEMHYEHA alloNTOTHYHA TEHIISHIHA.

OT IPWIOKEHNUTE TIET ITyOIHKALHH eHa ¢ ITyOIIHKYBaHa B CIICAHHE ¢ HMITAKT (GakTop
(IF). Benuku myGiMKalMy ca B ca B KOJIEKTHB, KaTO B YETHPH OT TIX JTUCEPTAHTHT € BOJEIII
aBTOP, @ HayYHHA PBKOBOJUTEN € Ha BTOPO MACTO. B eHa My GIMUKAIMA ¢ TbPBH aBTOP HayYHHI
PBKOBOJHTET, JHCEPTAHTHT € Ha BTOPO MACTO.

Karo HayweH akTHB ce IpHeMAaT M 7 YYacTHA Ha JOKTOPaHTa B HayYHH KOHTPECH,
KOH(EPEHINHN H CHMITO3HYMH B CTPAHaTa, TIeT 0T KOHTO ¢a TOCTEPHH IIPE3EHTAMHA (BKI. €IHH
CIEKTPOHEH), @ JIBe ¢a ¢ W3HECEHH NOKIamy. UeTHPH OT TAX ca HAITHCAaHH Ha OBITapeKH, a
OCTaHaIlHTE TPH Ha aHTTTHHCKH €3HK. BCHUKHTE ca B KONEKTHB, B T. Y. H HayYHHI PBKOBOIHIE,
H ¢a IT0 TEMAaTHKaTa Ha JUCEPTAIIMOHHHA TPY [, KaTO JHCEPTaHTa HEM3MEHHO € BOJIEI aBTOP.

AHAM3bT Ha JTHCEPTALHOHHMA TPYX M IIPEJCTaBeHaTa BHB BPB3KA ¢ HETO HAYYHA
NPOLYKINA IO AHCEPTALMOHHOTO H3CTIEIBAHE YOS UTEHO II0Ka3Ba, Ue MOTYUSHNTE PE3YIITaTH
H IHCKyCHATa TIO TAX, Ca IIMYHO JEMO Ha JOoKTopaHTa. C M3IMON3BAHHMA MOJET Ha CTapeelin
IDTBXOBE Ca IPHBE/ICHH YOSIUTENHHA JOKa3aTeNCcTBa, Ue MTOHIKEHHTE HHBa Ha aHIPOTeHHTE ca
PE3yNTaT OT CBBP3aHH ChC CTapeCHETO IPOMEHH B CeMHHHGEPHHTE TYOYIH H 0COOEHO B
JlafnuroBuTe KINeTKH. [TOMyUeHHTe Pe3ymITaTh ca B KaTeropHYHa MOJKPEIla Ha XHUITOTE3aTa 3a
pOIliTa Ha TOHaJallHHA KOMITOHEHT H II0 KOHKPeTHO AHdepeHIHalnaTa Ha JIalIHUroBHTE
KIICTKH KaTO TIPBONPHYHHA 3a HaMaldBalllaTa IPOAYKIMI Ha TECTOCTEPOH B IIpOLEca Ha

CTapEeeHETO.



ABTopedepaTbT OTpa3aBa B ChKPaTeH BHJ KOPEKTHO ChABPKAHHETO Ha JHCEPTALATA.
H3paboTeH € KauecTBEHO, ¢ BCHYKH W3HUCKBAIIM Ce JaHHH, H OTpassBa OCHOBHHTE PE3YIITATH,
MOCTUTHATH B JHCEPTAIMATaA, KaTO [I0-BaKHUTE OT TIX Ca OHATTIeIEHH ¢ MHOTO JOOPH IBETHH

H 4epHO-0eH QUTYPH.

JAK/TIOYEHHE

JIHCEPTAMOHHAAT TPYA ChABPKA HAYYHH, HAYYHO-TIPHITOKHN H IIPHIIOKHH PE3YIITaTH,
KOMTO TIPEICTaBILIBAT OPHIHHAICH IIPHHOC B HayKaTa M OTTOBAPAT Ha BCHUKH H3HCKBAHHI Ha
3aKoHa 3a Pa3BUTHE Ha aKaJeMHYHUA ¢beTaB B PemyGimika Beirapng (3PACPE), [TpapHIHNKa
3a npunarade Ha 3PACPB u IlpapumHuka Ha MY - TTnopaue. [IpeacTapeHuTe MaTePHAIH H
AUCEPTAIMOHHN PE3YITAaTH HAIThIHO CHOTBETCTBAT Ha CHEIMGBHYHUTE H3HCKBAHHS, ITPHETH
BBB Bpb3Ka ¢ [IpaBuimHmka Ha MY — ITnoBaus 3a mpumoxkeHHe Ha 3PACPE.

JMcepTalMOHHIAT TPYJ, TI0Ka3Ba, 4e AOKTOpaHTHT JlapuHa CHMeOHOBa BapOyTcka
NIDUTEXaBa 3aABNOOUSHH TEOPETHYHH 3HAHMA H TPOMECHOHATHH YMEHHA I10 Hay4HA
CIIEIHAIHOCT ,, AHATOMHS, XHCTOIOTHA H IIUTONOTHA, KaTO AEMOHCTPHPA Ka4ecTBa H YMEHHA
3a CaMOCTOATENHO IPOBEXKIaHe Ha HAVYHO H3CIIEABAHE.

[lopamu ropemsnmoXeHOTO, YOSHEHO JaBaM CBOSTA HOJONCHIMETHA OUCHKA 3a
MPOBENICHOTO H3CTICABaHE, IPEACTaBeHO OT PEleH3HPaHHTe MO-TOpe THCEPTAllHOHEH TPV,
aBTopedepar, MOCTHTHATH Pe3yNTaTH M IPHHOCH, H Hpedlazam Ha NOUHMAeMOmo HAVIHO
HCYPU 0a NPUCHOU 0OPA30SAMETHAMA U HAYUHA cmeneH ,, [Joxmop“ Ha JlaprHa CHMeOHOBa

BapGyTcka B JOKTOpCKa TporpaMa 1o ,, AHaTOMIS, XHCTOTOTHS H IIHTOIOTHI.
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