Xox.Ne AU\[ 23,09 8L,

PEIIEH3 U

ot npod. a-p Credpan Tonopos Cuskos, am
Karezipa no aHaToMus1, XUCTONOTUSA, LIUTOJIOTHS ¥ GUOJIOTHS
Meneuuncku ynusepcurer-Ilnesen

OTtHocHoO: aucepTalMoHeH Tpya 3a npucwkxaane Ha OHC ,Jloktop” B 06nacT Ha BuUcIue
obpazoBanue: 7. 3paBeonasBaHe H CIOPT, NpodecHoHanHo HanpasieHue: 7.1. Meauuuna,
Hay4yHa CIeUUaJHOCT: AHATOMUS, XMCTOJIOTHS U LIUTOJIOTHS

ApTop: Tuxomup PymenoB Pamen

Tema: ,JIpoMeHH B OpeKCHIeHHH H AHOPEKCHIeHHH TeHH, pery/JMpallyd eHepruiiHaTa
XOMeO0CTa3a M TAXHATA PoJis B Pa3BHTHETO Ha 06e3uTeT U MeTabo/IMTeH CHHAPOM”

Hayyen poroBoauren: [lou. a-p Credan Tpucdownos, noxrop (Karempa ,,AHatomus,
XHUCTOJIOTHUS, LIMTOJIOTHS 7 OuoJIoTHS, MeaunuHcKu yHuBepcureT-I1nesen),

1. O6wo npeacraBsine HA npoueaypara u gokropanta. Coe 3anoseg Ne 1992/01.07.2026 r.
Ha PekTopa Ha MeauuuHCKH yHUBepCcUTET — [lneBeH ¢bM ompejesieH 3a 4JeH Ha Hay4YHOTO
’KYpH BBB BpB3Ka ¢ MpOLeAypaTa 3a 3alluTa Ha JUCEPTALIMOHHUS TPy Ha TeMa ,, JIpomenu B
OpEeKCHIeHHH H AHOPEeKCHIeHHH I'eHM, peryJiMpaliy eHepruiiHaTa XoMeocTas3a H TXHarTa
poJisi B pa3BUTHETO HA oGe3uTer W MeTaGo/MTeH cMHApOM”™ 3a npuaobuBane Ha OHC
»JokTop” B obnact Ha Bucuie oOpazoBanue 7. 3apaBeonazpaHe u cnoprt 7.1. MeauuuHa,
JAOKTOpCKa mporpama AHaTOMMS, XMCTOJIOIUSl M LMTOJIOTUS. ABTOP Ha AUCEPTALMOHHUSA TPY .
e Tuxomup Pymenor PameB — pemoBen nokropanT kbM Kareznpa ,,AHaTOMUS, XHCTOJIOTHUS,
uuTosiorus ¥ Ouonorus, MeauumMHCKH yHuBepeuteT-I1ieBen ¢ HayueH ppKOBOAUTEN JI0LL. I-P
Crepan Tpudonos, mokrop (Karegpa ,,AHaTOMUS, XMCTOJNOTHs, LUTONOTUS U OMOJOTHS,
Meauuuncku yHuBepcurer-IlneBeH). 3a M3roTBsiHe Ha pEeLIEH3MATA IMOJyYHMX MaTepUalinTe,
m3ncksamy ce ot [IpaBuiHKKa 3a 32 YCIOBHATA U peja 3a Npuao0uBaHe HA HAYYHU CTENCHH
3aeMaHe Ha aKaJeMHUYHH JUTHXHOCTH B MeauUUHCKY yHuBepcuTeT-I1nesen.
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HokropanTeT Tuxomup Pymenos Parer e pojen B rp. ITieBeH. KbETO 3aBbpIIBA CPEAHOTO
cn obpazosanue. [Ipe3 2011 r. 3apbpiuBa Buciie o6pa3oBanue cu BbB Pakynrera no 6uosorus
Ha CY ,KnumeHnt OXpHACKU™ ChC CTENEH MarkucThp Mo MoJiekyJsipHa ouonorus. Ot 2013 o
2018 r. paGotu KaTo MOJEKYyJsIpeH OHOJOr B YHHMBEpCHTETCKa /1abOpaTopusi 3a Hay4HH
u3CcleBaHMs — ceKUMs MousieKyaapHa ouonorus keM MY [lnesen. Ot 2018 r. e acucteHT B
Karenpa ,,AHaTOMUS, XUCTOJIOTUSI, IUTOJIOTUS U Ouosorus” Ha MeAMUMHCKU YHUBEPCHTET-
[1neBen.

Ot 2015 10 2019 cneumnanuspa no crneumasHoCTTa ,.,AHATOMMSI. XUCTOJOTHS U LIMTOIOTHS™ B
Karezapa ., AHaTomusi, XMCTOJIOIHs, UMTONOrKS M OMOA0rus™ Ha MeJUMLMHCKN VHHBEPCHTET-
[Tneren. [1pe3 2019 r. noayuyapa crieuuanHoCT Mo ,,AHATOMMUS. XUCTOJOIUSI U LIUTOJIOr U™,

[1pe3 2019 r. e 3auncaen (3anose No 3065/18.11.2019 r.) 3a pe1oBeH AOKTOPAHT I10 IOKTOPCKa
nporpama ., AHaTOMMs. XHUCTOJOrus W uurtonorusi™, B Kareapa .,AHaTtoMMs. XHUCTOJOIrM,
uuTon0rus ¥ ouostorus™ Ha Meauumucku ynusepeuret-Ilnesen. [1pe3 2024 r. e otuncnen ot
JOKTOpaHTYpa ¢ npaBo Ha 3awuTa (3anopeq Ne 3535/09.12.2024 r).

2. AKTyaJIHOCT Ha TeMaTa. 3aTIbCTSIBAHETO BOJAM [0 3HAUUMHU CTPYKTYPHH U QyHKIIMOHATTHU
NPOMEHM B MacTHATa ThKaH. B TO3M KOHTEKCT MacTHaTa ThKaH C€ pa3riexia He MPOCTO KaTo
[IETI0 3a €HEprusi, a KaTo aKTMBEH €HJOKPUHEH opraH. bsnara MacTHA ThKaH € Hal-roJNeMHUAT
€HJOKPUHEH OpraH B YOBELIKOTO TSJI0 M CEKPETHPA LIUPOK CIEKTHP OT OUOJIOTMYHO aKTUBHU
MOJIEKYJIU — aJUMNOKWUHHU, KaKTO U MpOBB3NaauTeNHu UMTOKUHM KaTo TNF-o u IL-6. Te3u
dakTopu yuyacTBaT B peryJialMsiTa Ha AareTHTa, EHEePruiHUS pa3Xojd, HHCYJIMHOBATA
YyBCTBUTEJIHOCT, BB3NAJIUTE/IHUTE TIPOLECH M cbaoBaTa (yHKUMsA. MactHata TbKaH
KOMYHMKUpPa C MHOXECTBO OpraHu — YepeH Apo0, CKelleTHa MyCKyjaTypa, MaHKpeac U
LEHTpaJHaTa HEpBHA CUCTEMA — Ype3 CJI0XHA Mpeka OT EHIAOKPUHHM, MapakpuHHU M
aBTOKPMHHM CMIHaiau. MacTHara ThbKaH Karo €HJAOKPMHEH OpraH M XMIOTaJaMyCbT KaTo
LICHTpaJieH peryaarop ¢GopMHUpaT MHTETpUpaHa CUCTEMa, KOHTpOJIMpalla eHepruitnusa 6anaHc.
Hapymenuara B Ta3u cuUCTEMa, BKJIIOYMTENIHO MAMCpEryialMs Ha aJUINOKUHUTE H
XMIOTaJlaMUYHaTa CHUTHAIM3aLMs, JIeXKaT B OCHOBaTa HAa pPa3BUTHETO Ha HWHCYJIWHOBA
pe3ucTeHTHOCT, T2DM u MeTabosIuTeH CUHHAPOM.

3. Ilo3HaBaHe Ha npobGiemMa. YBOABT, PUBEICHUTE OCHOBHU CBEICHUS 32 3aTIBCTSBAHETO
HapeJ yBelMuyaBaHe Ha 3a00/eBaeMOCTTa OT CBCTOSIHMS, OOCIMHEHH IO TIOHSTHUETO
METaOMIMTEH CHUHJAPOM, OYEPTaBaT €IHO OT HaH-CEPUO3HUTE TMpPEAM3BUKATENCTBA IMpe]
ChBpeMeHHaTa MeauLuHa. [loguyepTaBa ce 1 HEOOXOAMMOCTTA OT 3aABJIO0OYEHO H3C/IeABaHE Ha
€THOJIOrMYHUTe (GAKTOPU M NATOTEHETUYHUTE MEXaHHW3MH, CBbP3BAILM TE3U CbCTOSHUS.
3abenexumMo € TBOPYECKOTO M3MOJI3BaHE HA LMTUPAHUs JIMTEPATypeH MaTepual, KOETO
NOKa3Ba [03HAaBaHE Ha CBbCTOSHUMETO Ha npoOnema, TpeTHMpaH B JuCEpTaLMsTa OT
JIOKTOpaHTKAaTa.

4. XapakTepHCTHKA M OLEHKA Ha JAMCEPTALMOHHUS TPy M MpUHOCUTE. JIUcCepTauMOHHUAT
TPYZ € CTPYKTYPHUpaH Criopes OOIIONPUETUTE U3UCKBaHUS - BbBEICHHUE, IUTEpaTypeH 0630p,
LEJ ¥ 3a/1a4i, MaTepUaln U METOAM, pe3yiTaTtu, oOcwxiaaHe, u3Bogu. IlpeacraBeH e Ha 126
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CTpaHULK U e oHaruiesieH ¢ 20 Tabnuuy, 34 purypu. Brmouenu ca 5 npunoxenus. [lutupanu
ca 298 nutepaTypHU U3TOYHHUKA. .

B JlurepaTtypuus o0030p € HampaBeH MCTOPHYECKH TMperjie] Ha mnpobiema, Karo ca
AHAJIM3UPAHU PE3YJITATUTE HA PEAMLIA aBTOPU 3a MOPGOIOrMYHMTE MPOMEHH B MacTHATa
TbKaH, KOUTO HACTBIIBAT MPH 3aT/IbCTsABaHe. [IpuBeaeHM ca JaHHM OT Hay4HaTa JMTepaTypa
3a XUnepTpodus M XMIEpIUIasus Ha aJUIOLMTUTE, CHIPOBOJAEHH ¢ MHPUATpauus Ha
Makpogaru ¥ pa3BUTHE Ha XPOHUYHO Bb3MaJIEHHE, KOETO Urpae KJIK04Y0Ba poJis 32 HOPMATHOTO
NpOTHYaHE HA OCHOBHM XKM3HEHOBaXHM (u3uMojornuHu mpouecu. HanpaBen e npernea Ha
JAAHHMTE 32 pOJIsiTa HAa XUIIOTalaMyca B MHTerpauusaTa Ha nepudepHute MeTad0JUTHH CUTHAIH
— OCHOBEH peryjatop Ha eHepruiinua Oananc. IlpocneseHu ca M3C/ieaBaHMATA BBPXY
HapyLIeHaTa peryjialis Ha aHOPEKCHUI€HHUTE W OPEKCUMIeHHUTE HEBPOHH Ha XUIOTajamyca
nopajay Bb3HHMKBALLA PE3UCTEHTHOCT KbM JICIITHUH.

HanpasenusT ananus Ha nperyieganara crielMaiu3upaHa JuTepaTypa rokasa akTyaJqHOCTTa U
3HaYMMOCTTA Ha 3aTUILCTABAHETO KATO pe3yATaT OT CIOXHHM B3aUMOJEHCTBUS MEXIY
nepudepHH M LEHTPAIHU MeXaHU3MH. Pa30upaHeTo Ha Te3W MEXAHHM3MH € OT ChIECTBEHO
3HAa4Y€HHME 3a pa3paboTBaHETO HA e(PeKTUBHU NMPEBAHTHBHU M TEPANeBTUYHH MOAXOAHU € 1aJ0
OCHOBaHHME Ha JIOKTOpaHTa Jia GopMyJiupa LeNTa U 3aa4iTe Ha HACTOSIIMS AMCEPTALIHOHEH

TPyA.

IleaTa Ha HACTOSILOTO MPOYYBaHE €
e J1a ce OLEHM acolMaluaTa Mexay nonumopdusmure AdipoQ rs266729, LEPR Q223R
1 nonumopdusma B rena LEP ¢ pycka OT 3aTIIbCTsABaHe, 3axapeH aquadet v 2 (T2DM)
¥ CBBP3aHUTE KapJMOMETabOIIMTHA HAPYIIEHUsS B ETHUYECKH XOMOTEHHA MOITyJIaLus
ot CeBepo3anajHa bearapus.
® [a Cce aHaqM3Mpa pasnpeie/NeHUEeTO Ha TIEHOTUIIHHTE M alleJIHUTe 4YeCTOTH Ha
U3Cle[BaHUTE TONMMOPYU3MM upe3 CpaBHEHME MEXy Trpyna IauueHTd ¢
MeTab0UTEH CHHAPOM M KOHTpOJHa rpyna ot nomynauusita Ha CeseposamajgHa
Bbarapus. .

MarepHaJrbT Ha MU3CJIEABAHETO € JOCTATHYEH MO 00eM, MPaBUIIHO NMOAOPAH U CTPYKTYpPHUpPaH,
nobpe [OKYMEHTHpaH M TNPELM3HO pPErUCTPUPAaH, KOETO TrapaHTHpa [JOCTOBEPHOCT Ha
pe3ynTaTure.

Meroauka Ha wu3cjeaBaHero. M3non3BaHu ca JOKYMEHTaJEH M COLMOJIONMYECKH METO/,
ype3 KOMTO € NpoyyeHa UCTOPHUSTA Ha 3200 IIBAHETO U ChITBTCTBAILMTE 3200 19BaHMUS, OTPA3EHH
B NpUAPY’KaBalla MeJULIMHCKA JOKYMEHTaLMs Ha nauyeHTuTe. [Ipy BCHuky nauueHTy e cHeTa
e moapoOHa aHamHe3a M (M3MKAJEH CTAaTyC, W3C/IEBaHM ca OMOXMMHYHM MOKa3aTeNM 3a
OlLleHKa Ha MeTabonuTHUS cTaTyc. M3BBplIEHH ca T€HETMYHM W3CJENBaHMS 32 30/IMpaHe Ha
resoma yosemka JIHK, kato ca usnonssanu komepcuanHu kurose 3a JIHK excrpaxuphe u
costeBo excrpaxupane Ha JIHK ot BeHO3Ha KpBB.

CTATHCTHYECKHTE METOAH Ca MOAXOASIIO MoAOpaHH ¢ MHPOPMATHBHOCT HEOOXOoAMMA 3a
u3cieBaHeTo. JlJaHHUTE ca aHAJIM3MPaHM C MOMOLUTA HA LIMPOK MaHea OT CTATUCTHYECKH
meroau: JleckpunTuBen ananu3, Bapumanmonen awnanus, I'padpuyen anaims,
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AJlITepHATHBEH aHAJIHU3 — 32 CPaBHABaHe Ha oTHocuTenHute asnose, Fisher exact test u chi
square test — 3a NpoBEpKa Ha XUIOTE3M 3a HAJIMYME HA BPb3KA MEXAY KaTEropuWHHU
npomeHnusy, One-way ANOVA — 3a npoBepka Ha XUIIOTE3U 3a Pa3IU4YUE MEXAY HAKOJIKO
HE3aBUCUMU M3Bagku, Student's t-test — 3a mpoBepka Ha XMIOTE3U 32 pa3/InYUe MEXIY ABE
HE3aBUCUMHU M3BaAKM, BMHapHa M MyYJTHHOMHHAJIHA JIOTHCTHYHA perpecus — 3a
KOJIMYECTBEHA OLICHKA Ha BIUSHUETO HA U3CNIeABAHUTE (DAKTOPH.

Jlannure ca BbBeeHU U 00paboTeHu cbe cratuctuyecku naket IBM SPSS Statistics 23.0. 3a
HMBO Ha 3HaYMMOCT, NIPY KOETO CE€ OTXBbPJIs Hy/leBaTa xumnoresa, 6e npuero p<0.05.

Pesynraru. Pesynrarute oT U3cieABaHETO ca HArjleJHO AEMOHCTPMPAHU U aHANIU3UPaHU B
npeacTaBeHara JoKyMeHTauus (rpagukuy u tabauuu). B cBoeTo npoyuBaHe BbpXy €THUUYECKM
XOMOTEHHa CEeBEepHOOBIrapcka MNomyJanus JAOKTOPAHTBHT YCTAaHOBSBA, Y€ MOJUMOP(UIMBT
rs266729 B npomortopHara obnact Ha reHa ADIPOQ e cBbp3aH ¢ MOBUIUIEH PUCK OT
3arTecTsaBane U quabet tun 2 . G-anensT U reHotunute CG/GG ce cBbp3BaT ¢ M0-BUCOK PUCK
OT MeTaboNuTHU HapyuieHus, noHwxkenu HDL-xonecteponHu HMBa M HapylIeHUs B
IJIFOKO3HATa XOMEOCTasa.

DEeHOTUIHMUAT aHAIM3 YCTAHOBSBA TMOBUILEH MHEKC HA TEJIECHA Maca, MOHWKEHH CepyMHH
nuBa Ha HDLxonecrepon u mo-Bucoka yecToTa Ha aprepuanHa xuneptoHus 1 T2DM npu
UHMBUIMTE CbC 3aT/ILCTABAHE, CHOTBETCTBALLM Ha MeTabonuTeH npodui, XapakTepeH 3a
MeTabonuTHus cUHApoM. Jluncara Ha 3HayMMa pasiuMKa B CEpyMHHMTE HHMBA Ha IJIFOKO3a Ha
[aAHO MEXY IpyNMUTE aBTOPBT CBbP3BA C XETEPOr€HHOCTTa HA IVIMKEMMYHMSI CTAaTyC B
v3cJie/1BaHaTa NnomyJjauus.

['enetnunmsar avanus nokassa. ye ADIPOQ rs266729 e cBbp3aH ¢ I[OBMUIEH PUCK OT
satiaberaBane u T2DM. Hocurencreoro na G-anena u renorunure CG n GG ce ¢Bbp3Ba ¢be
CTaTUCTHUECKH 3HAUMMO [10-BMCOK PUCK, KAKTO M C [IPOMEHH B [1JIa3MEHATA [VIFOKO3a HA IJ1a/1HO
u HDL-xonecreposia. koeto mnpeirosniara ydyacTue Ha TO3M BAapUaHT B peryjanusra Ha
MHCY/IMHOBATA 4YBCTBUTEIHOCT M IJIIOKO3HATA XOMEOCTA3A.

3a LEPR Q223R He ¢ ycTaHOBEHA 3HAYMMA aCOLMALMS ChC 3ATILCTABAHETO WM JIUITH/IHUS
npoui, HO ce HaO/I0/1aBa TEHOTHUIT-3aBUCHMA BPBh3Ka € TUIA3MEHATa IJII0K03a Ha riajaHo (AA
< AG < GQ), koeto npearnonara ajutueH edekt Ha G-anena BLPXY IIOKO3HATA PEryianus.
[Toanmopdusmbr LEP -2548G>A He nokassa 3HauMma Bpb3Ka CbC 3aT/AbCTABAHETO HWIIM
JAUMKUIHUTE ToKa3aTeslu. Bblpekn ToBa ce YCTAHOBSIBAT TI'€HOTHMII-3aBUCUMM DPA3jIM4Us B
CepyMHHUTE HMBA HA IJIIOKO3a [1PU KOHTPOJIHATA rpylia U 3HAYMMa acoLMaLMs ¢ apTeprasnHara

XHUICPTOHUA NPHU HHAUBUINTE CbC 3aT.IbCTABAHE. KOCTO MNpeiaroiara BMI-3apucum CCI)CKT Ha
TO3U BapuaHT.

Pesynrature nokasBar, ue reHETMUHMTE BapualuMd B aAUMINOKMHOBATA CUCHAIM3ALMS
pedieKTUpa N0-U3pa3eHO BbpXY IMIOKO3HATA XOMEOCTa3a, OTKOJIKOTO BbpPXY 3aT/IbCTSIBAHETO
v aunuanus npoguia. Toa ¢bOTBETCTBA HA XMIOTE3aTa, Y€ HAPYLIEHUATA B 8/ MIIOKMHOBATA
CHUTHAJIM3aLMs UMAT T0-ChIUECTBEH NPUHOC 32 PA3BUTHETO HA WHCY/IMHOBA PE3UCTEHTHOCT M
T2DM. 0TKOAKOTO 32 pa3BUTHETO HA 3aTIILCTABAHE KATO CAMOCTOSATENICH (DEHOTHII.
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H3BoauTe 06001maBaT BAPHO pe3yTaTUTe OT u3cheaBaHeTo. [ToyyeHnTe NaHHu Npeanonarar
HallMuMe Ha acouuaums Mexay nonumopdusma ADIPOQ r1s266729 u noBuiueHaTta
NPEIUCIIO3HLIMA KbM 3aTIIBCTABAHE U 3aXapeH AuabeT THI 2, KaTo HOCUTENCTBOTO Ha G-asnena
Ce CBBP3Ba ChC CTATUCTUUECKM 3HAYUMO I0-BHCOK PUCK B M3CJI€/ABaHATA MOy ALK,
HabGmoaaBanara renotun-3asucuma tegeHuus (CC < CG < GG), KakTo M acoLManysTa Ha
ADIPOQ rs266729 ¢ nuBata Ha mua3MeHarta Iiioko3a Ha rmagHo u HDL-xonectepona,
npearnoJarat Bb3MOXHO Y4YaCTHE Ha TO3M NMOJMMOP(U3bM B HApYLICHMATA HA IIIOKO3HATa
XOMeOcTa3a U JIMINUAHUSA META00IM3bM.

[lonyyenure pesynTaTh ca B CHOTBETCTBME C MPEANOJOKEHHETO, Y€ TeHETHYHATa
BapuabunHoct B renure ADIPOQ, LEPR w LEP MoxXe [a IOTIPUHACA 33 WHIMBUIYATHUTE
pas/inurs B METabOJIUTHUSA PUCK, BEPOSITHO Upe3 MEXaHW3MH, CBBP3aHU C aJUITOKMHOBATa
CUTHANM3aLMs U TITIOKO3HATa XOMeoCcTasa.

B pamMKuTe Ha HaCcTOALIOTO MPOYYBAHE ACOLMALIMMTE MEXJY H3CIICBAHUTE TEHETHYHU
NoNMMOPPU3MHM M TOKazaTeJMTe Ha IJIIOKO3HAaTa XOMEOCTa3a ce OdYepTaBaT Karo II0-
MOCJIEJOBATE/NHHA B CPABHEHME C TE€3M 32 JIMITUAHUS PO M CTENIEHTA HA 3aT/ILCTABAHE.
IIpeuenka Ha nyOiMKauuuTe M JMYHUSA TNPUHOC Ha JOKTOpaHTa. OCHOBHHTE pe3y/TaTH
OT AWcepraumsTa ca MyOJMKyBaHH B TPH NMyONUKauuu B pedepHPAHH M MHAEKCHPAHH B
Scopus u Web of Science cnucanus — eagna B Journal of Biomedical and Clinical Research
(2016) u nee B Journal of IMAB (2022). ITy6nukauuurte ca B ChbaBTOPCTBO, KaTO B €HA
nyOnMKays IOKTOPAHTBT € BOJEI] aBTOp, KOETO MM J1aBa OCHOBAHME Ja CMSATAM, ue MMa
npuHoOC B pesysitatute. [IpeacraBeHa e cripaBka 3a Be LIMTHPAHUS B 4y>KACCTPAHHH CITUCAHUS
Ha eHa nybnukauusa. Mma u 3 cpobuenus Ha HayuyHH GopyMH, KaKTO M €AMH pealu3upaH
(BBTpEYHUBEPCUTETCKH, HALIMOHAJICH) TIPOEKT 110 TEMATa Ha AMCEPTALMATA.

ABTopedepaTbT € CTPYKTYpMpaH NpaBHIIHO, KaToO OTpa3siBa ChABPXKAHWUETO, OCHOBHMTE
pe3y/TaTH U MPUHOCHUTE HA IUCEPTALMOHHHUS TPYA.

IIpenopbkuTe MU 32 OBIEIIO U3MOJI3BAaHE HA IUCEPTALMOHHUTE NIPUHOCH U pe3yJITaTh ca 3a
MpHUJIAaraHeTO MM B TO-HATATHIUHOTO M3y4YaBaHEe M pa3lIMpsBaHE HA Ta3u MpobiemMaTHKa,
MpHU KOETO IOJIyYeHUTE pe3yJITaTH Aa ce MyONMKyBaT M B CAaMOCTOSTENHM HAyYHH CTATHH.
[TonyuyeHuTe acouuanum ciiejiBa aa ObJaT MOTBbPAEHH B MO-TOJIEMHU, HE3aBUCUMH TOITYJIaLuH
1 ype3 QYHKLUMOHATHU U3C/Ie/IBaHHUS.

3akaouenne. JIuceprauuonnust tpya Ha Tuxomup PymenoB Paues pasraexaa npobuiem,
KOMTO € C Hay4eH M TNpaKTHYEeCKH HHTepec B obOjacTTa Ha MOPGHOJOrHYHMTE HAYKH.
[Tonyyenute pe3ynraTu oOoraTsBaT MO3HaHMATA C HOBM M OCbBPEMEHEHM [aHHM 3a
acounauusTa Mexay noaumopdusmure ADIPOQ 15266729, LEPR Q223R u LEP -2548G>A
(GEeHOTUITHUTE TIPOSIBU HA METAOONMTHUSA CHHAPOM B E€THHHYECKM XOMOIeHHA Momynauus OT
Ceseposanagna Bearapus. Ilomyuenu ca naHHM 3a pasnpeneNiCHHETO HA TEHOTHITHUTE W
aJle/THATE YECTOTH Ha M3CJIEBAHUTE TMOMMMOP(U3MM B HM3CJI€/BaHATa MOIMYJALMsA, KOUTO
pasIIMpSIBAT HAJIMYHATa MH(OPMALIMS 32 FEHETHYHATA CTPYKTypa Ha Ob/rapcKara roryauus
[10 OTHOILEHHME HA T3 FeHETHYHM BapuaHTH. ToBa e peajeH Hay4eH NPUHOC. M3/10KEeHHeTo

1 0)OPMIIEHHMETO Ha UCEPTALMOHHMS TPY/l U Ha aBTOpedepara e MHOro J06po. M3pbpiiena e
rojsimMa 1o o6eM M Tpy/iHa 3a u3nbaHenne padora. Tosa nokassa, e JOKTOPAHTHT NPUTEKABA
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TEOPETUYHH 3HAHUSI ¥ MPOGDECHOHATHU YMEHHS N0 Hay4HAaTa CIIEUMATHOCT, KAaKTO ¥ YMEHUs 32
CaMOCTOSITENIHM Hay4yHH wu3cnenBaHus. Ilpencrasenure Martepuand W JAOKYMEHTH 110
TpoLeLypaTa OTrOBApST HAITBJIHO Ha M3UCKBAHMATA Ha 3aKOHA 33 Pa3BMTHE HA aKaAeMU4HHA
ceetaB B PenyGnuka Boearapus, [IpaBunHuka 3a npunaraHe Ha TO3M 3aKOH, Pernamenra 3a
npugodusane Ha OHC ,,JlokTop” B MeauuuHcku yHusepcuteT-I1nesen.

BB3 0cHOBa Ha U3JI0’KEHOTO JaBaM I10JI0KUTE/HA OLICHKA 3a IIPOBEJEHOTO HAy4YHO U3C/Ie/IBaHe
B JMCEpPTALMOHHHUS TPY[, KAaTO IpeajiaraM Ha NOYMTAEMOTO HAy4HO >XKYpH Ja NPUCHAM Ha
Tuxomup Pymeno Paiues oGpa3oBaresnnara 1 HayuHa cteneH ,,JIoktop” B obiacT Ha BuUCLIE
oOpasoBanue 7. 3apaBeona3BaHe M CropT, npodecuoHanHo HanpasneHue 7.1 MeauuuHa,
Hay4Ha CreuyanHoCT AHaTOMMsl, XUCTOJIOIUSl U LIUTOJIOrHs.

[Tpod. a-p Credpan Cuskos, am

Ha ocHoBaHme 4n.59 ot 33514

31.08.2026 r.
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REVIEW

by Prof. Dr. Stefan Todorov Sivkov, MD
Department of Anatomy, Histology, Cytology and Biology
Medical University-Pleven

Regarding: Dissertation for awarding PhD degree in the field of higher education: 7. Health and
Sports, professional field: 7.1. Medicine, scientific specialty: Anatomy, histology and cytology

Author: Tihomir Rumenov Rashev

Topic: “Changes in orexigenic and anorexigenic genes regulating energy homeostasis and their
role in the development of obesity and metabolic syndrome”

Scientific supervisor: Assoc. Prof. Dr. Stefan Trifonov, PhD (Department of Anatomy, Histology,
Cytology and Biology, Medical University-Pleven)

1. General presentation of the procedure and the doctoral student. By order No.
1992/01.07.2026 of the Rector of the Medical University - Pleven, | have been appointed as a
member of the scientific jury in connection with the procedure for the defense of the dissertation
on the topic “Changes in orexigenic and anorexigenic genes regulating energy homeostasis and
their role in the development of obesity and metabolic syndrome” for the acquisition of the ONS
“Doctor” in the field of higher education 7. Health and Sports 7.1. Medicine, doctoral program
Anatomy, Histology and Cytology. The author of the dissertation is Tihomir Rumenov Rashey, a
full-time doctoral student at the Department of Anatomy, Histology, Cytology and Biology,
Medical University-Pleven, with scientific supervisor Assoc. Prof. Dr. Stefan Trifonov, PhD
(Department of Anatomy, Histology, Cytology and Biology, Medical University-Pleven). To prepare
the review, | received the materials required by the Regulations on the conditions and procedure
for acquiring scientific degrees and holding academic positions at the Medical University-Pleven.

The doctoral student Tihomir Rumenov Rashevwas born in the city of Pleven, where he completed
his secondary education. In 2011, he graduated from the Faculty of Biology of Sofia University
"Kliment Ohridski" with a Master's degree in Molecular Biology. From 2013 to 2018, he worked as
a molecular biologist at the University Research Laboratory - Molecular Biology Section at the
Medical University of Pleven. Since 2018, he has been an assistant professor at the Department
of Anatomy, Histology, Cytology and Biology of the Medical University of Pleven.

From 2015 to 2019, he specialized in the specialty "Anatomy, Histology and Cytology" at the
Department of "Anatomy, Histology, Cytology and Biology" of the Medical University-Pleven. In
2019, he received a specialty in "Anatomy, Histology and Cytology".

In 2019, he was enrolled (Order No. 3065/18.11.2019) as a full-time doctoral student in the
doctoral program "Anatomy, Histology and Cytology" in the Department of "Anatomy, Histology,
Cytology and Biology" of the Medical University-Pleven. In 2024, he was dismissed from doctoral
studies with the right to defend his thesis (Order No. 3535/09.12.2024).

2. Relevance of the topic. Obesity leads to significant structural and functional changes in
adipose tissue. In this context, adipose tissue is considered not simply as an energy depot, but as



an active endocrine organ. White adipose tissue is the largest endocrine organ in the human body
and secretes a wide range of biologically active molecules - adipokines, as well as pro-
inflammatory cytokines such as TNF-a and IL-6. These factors are involved in the regulation of
appetite, energy expenditure, insulin sensitivity, inflammatory processes and vascular function.
Adipose tissue communicates with multiple organs - liver, skeletal muscle, pancreas and the
central nervous system — through a complex network of endocrine, paracrine and autocrine
signals. Adipose tissue as an endocrine organ and the hypothalamus as a central regulator form
an integrated system controlling energy balance. Disorders in this system, including dysregulation
of adipokines and hypothalamic signaling, underlie the development of insulin resistance, T2DM
and metabolic syndrome.

3. Knowledge of the problem. The introduction, the basic information provided about obesity,
along with the increase in the incidence of conditions united under the concept of metabolic
syndrome, outline one of the most serious challenges facing modern medicine. The need for in-
depth research into the etiological factors and pathogenetic mechanisms linking these
conditions is also emphasized. The creative use of the cited literature is noticeable, which shows
knowledge of the state of the problem treated in the dissertation by the doctoral student.

4. Characteristics and assessment of the dissertation work and contributions. The
dissertation work is structured according to generally accepted requirements: introduction,
literature review, goal and objectives, material and methods, results, discussion, conclusions. It
is presented on 126 pages and is illustrated with 20 tables and 34 figures. Five appendices are
included. The references cited are 298.

The Literature Review provides a historical overview of the problem, analyzing the results of a
number of authors on the morphological changes in adipose tissue that occur in obesity. Data
from the scientific literature on hypertrophy and hyperplasia of adipocytes, accompanied by
macrophage infiltration and the development of chronic inflammation, which plays a key role in
the normal course of basic vital physiological processes, are presented. A review of the data on
the role of the hypothalamus in the integration of peripheral metabolic signals - the main regulator
of energy balance - is made. Research on the impaired regulation of anorexigenic and orexigenic
neurons of the hypothalamus due to emerging leptin resistance is followed.

The analysis of the reviewed literature showed the relevance and significance of obesity as a result
of complex interactions between peripheral and central mechanisms. Understanding these
mechanisms is essential for the development of effective preventive and therapeutic approaches,
which gave the doctoral student the basis to formulate the goal and objectives of the current
dissertation.

The aim of the present study is

¢ to assess the association between the polymorphisms AdipoQ rs266729, LEPR Q223R and the
polymorphism in the LEP gene with the risk of obesity, type 2 diabetes mellitus (T2DM) and related
cardiometabolic disorders in an ethnically homogeneous population from Northwestern Bulgaria.

e to analyze the distribution of genotypic and allelic frequencies of the studied polymorphisms by
comparing a group of patients with metabolic syndrome and a control group from the population
of Northwestern Bulgaria.

The study material is sufficient in volume, properly selected and structured, well documented
and precisely registered, which guarantees the reliability of the results.



Research methodology. A documentary and sociological method was used to study the history
of the disease and concomitant diseases, as reflected in the patients' accompanying medical
documentation. A detailed anamnesis and physical examination were obtained for all patients,
and biochemical indicators were examined to assess metabolic status. Genetic studies were
performed to isolate the human DNA genome, using commercial kits for DNA extraction and
saline extraction of DNA from venous blood.

The statistical methods were appropriately selected based on the information necessary for the
study. The data were analyzed using a wide panel of statistical methods: Descriptive analysis,
Analysis of variance, Graphical analysis, Alternative analysis — for comparing relative proportions,
Fisher exact test and chi square test — for testing hypotheses for the presence of a relationship
between categorical variables, One-way ANOVA - for testing hypotheses for differences between
several independent samples, Student " s t-test — for testing hypotheses for differences between
two independent samples, Binary and multinomial logistic regression — for quantitative
assessment of the influence of the studied factors.

The data were entered and processed using IBM SPSS Statistics 23.0. The significance level at
which the null hypothesis is rejected was p<0.05.

Results. The results of the study are clearly demonstrated and analyzed in the presented
documentation (graphs and tables). In his study on the ethnically homogeneous Northern
Bulgarian population, the doctoral student found that the rs266729 polymorphism in the
promoter region of the ADIPOQ gene is associated with an increased risk of obesity and type 2
diabetes. The G-allele and the CG/GG genotypes are associated with a higher risk of metabolic
disorders, reduced HDL-cholesterol levels and disorders in glucose homeostasis.

Phenotypic analysis found an increased body mass index, reduced serum HDL-cholesterol levels
and a higher incidence of arterial hypertension and T2DM in obese individuals, corresponding to
a metabolic profile characteristic of the metabolic syndrome. The lack of a significant difference
in fasting plasma glucose levels between the groups probably reflects the heterogeneity of
glycemic status in the studied population.

Genetic analysis showed that ADIPOQ rs266729 is associated with an increased risk of obesity
and T2DM. Carriership of the G-allele and the CG and GG genotypes was associated with a
statistically significantly higher risk, as well as with changes in fasting plasma glucose and HDL-
cholesterol, suggesting an involvement of this variant in the regulation of insulin sensitivity and
glucose homeostasis.

For LEPR Q223R, no significant association with obesity or lipid profile was found, but a genotype-
dependent association with fasting plasma glucose was observed (AA < AG < GG), suggesting an
additive effect of the G-allele on glucose regulation. The LEP -2548G>A polymorphism did not
show a significant association with obesity or lipid parameters. However, genotype-dependent
differences in plasma glucose levels were found in the control group and a significant association
with arterial hypertension in obese individuals, suggesting a BMI-dependent effect of this variant.

The results show that genetic variations in adipokine signaling reflect more strongly on glucose
homeostasis than on obesity and lipid profile. This is consistent with the hypothesis that disorders
in adipokine signaling have a more significant contribution to the development of insulin
resistance and T2DM than to the development of obesity as an independent phenotype.



The conclusions summarize the study's results accurately. The obtained data suggest the
presence of an association between the ADIPOQ rs266729 polymorphism and an increased
predisposition to obesity and type 2 diabetes mellitus, with the G-allele carrier being associated
with a statistically significant higher risk in the studied population.

The observed genotype-dependent trend (CC < CG < GG), as well as the association of ADIPOQ
rs266729 with fasting plasma glucose levels and HDL-cholesterol, suggest a possible
involvement of this polymorphism in disorders of glucose homeostasis and lipid metabolism.

The results obtained are consistent with the hypothesis that genetic variability in the ADIPOQ,
LEPR, and LEP genes may contribute to individual differences in metabolic risk, possibly through
mechanisms related to adipokine signaling and glucose homeostasis.

In the present study, the associations between the studied genetic polymorphisms and indicators
of glucose homeostasis emerged as more consistent compared to those for lipid profile and
degree of obesity.

Assessment of the publications and personal contribution of the doctoral student. The main
results of the dissertation have been published in three publications in refereed and indexed
journals in Scopus and Web of Science —one in the Journal of Biomedical and Clinical Research
(2016) and two in the Journal of IMAB (2022). The publications are co-authored, with the doctoral
student being the lead author in one publication, which gives me reason to believe that he has
contributed to the results. A reference is provided for two citations in foreign journals of one
publication. There are also 3 announcements at scientific forums, as well as one implemented
(intra-university, national) project on the topic of the dissertation. The abstract is structured
correctly, reflecting the content, main results, and contributions of the dissertation work.

My recommendations for future use of the dissertation contributions and results are for their
application in the further study and expansion of this issue, in which the obtained results should
be published in independent scientific articles. The obtained associations should be confirmed
in larger, independent populations and through functional studies.

Conclusion. The dissertation work of Tihomir Rumenov Rashev examines a problem that is of
scientific and practicalinterest in the field of morphological sciences. The obtained results enrich
the knowledge with new and updated data on the association between the polymorphisms
ADIPOQ rs266729, LEPR Q223R and LEP -2548G>A and the phenotypic manifestations of the
metabolic syndrome in an ethnically homogeneous population from Northwestern Bulgaria. Data
were obtained on the distribution of the genotypic and allelic frequencies of the studied
polymorphisms in the studied population, which expand the available information on the genetic
structure of the Bulgarian population with respect to these genetic variants. This is areal scientific
contribution. The presentation and layout of the dissertation and the abstract are very good. A
large volume of work has been done and it is difficult to perform. This shows that the doctoral
student possesses theoretical knowledge and professional skills in the scientific specialty, as well
as skills for independent scientific research. The materials and documents submitted under the
procedure fully meet the requirements of the Act on the Development of the Academic Staffin the
Republic of Bulgaria, the Regulations for the Implementation of this Act, the Regulations for the
Acquisition of the ONS "Doctor" at the Medical University of Pleven.

Based on the above, | give a positive assessment of the scientific research conducted in the
dissertation, and | propose to the esteemed scientific jury to award Tihomir Rumenov Rashev the



educational and scientific PhD degree in the field of higher education 7. Health and Sports,
professional field 7.1 Medicine, scientific specialty Anatomy, Histology and Cytology.

Prof. Stefan Sivkov, MD, PhD
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