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OrHocHo: JlucepTallMoHeH Tpy 3a NMpUCHXKIaHe Ha 00pa30BaTe/HA U HayyHa CTEMNEH ,,JOKTOp
O6.JaacT Ha Bucuie o0pa3oBaHue: 7. 31paBeona3BaHe U CriopT

IIpopecuonanno Hanpasiaenue: 7.1. Meauuuna

JlokTopcka nporpama: ,,AHaTOMHS, XMCTOJOT sl U LIUTOJOTUA™

ABTop: Tuxomup Pymenos Paiues

Tema: ,,JIpoMeHH B OPEKCHI€HHH H AHOPEKCHTeHHH IeHH, pery/JIMpally eHepruiHara
XOMEOCTa32 U TAXHATA POJisi B PAa3BUTHETO HA 00e3UTET U MeTa00/IMTeH CHHAPOM®

Hayuen pwkoBoauTen: aoul. a-p Credpan Benenunos Tpucdonos, im

1. O6m0 npeacTaBsiHe HA JUCEPTALHMOHHUS TPYA M AOKTOPAHTA

[lpencraBenusT nuceprauuMoHeH Tpya Ha Tuxomup Pymenos Pames e paspaboreH B
Karenpa ,,AHaToMHsl, XMCTOJOTUSA, LMTOJOTUS U OHOJIOTUA™ Ha MEIULMHCKA YHUBEPCUTET —
[1neBeH 1 € HACOYEeH KbM KOMIJIEKCEH M aKTyalleH MpobJieM, pa3noio’KeH Ha rpaHuLiaTa Mexay
aHaTOMUSATA, HEBPOEHAOKPHUHOJIOTHATA, MOJIEKyIspHaTa 6MoNorus U MeTaboJInTHaTa MEAULIMHA.
B uentbpa Ha pa3paboTkara CTOM reHeTHYHaTa BapUabMUIHOCT B CUCTEMMTE Ha aJMIIOHEKTHHA U
JENTHHA W Bb3MOXHATa M Bpb3Ka CbC 3aT/IBCTABAHETO, 3aXapHMs AuMabeT TUn 2 U JApYrH
KOMIOHEHTH Ha METabOIUTHHUS CUH/IPOM.

M36opbT Ha TemMa € JIOTMYeH 3a JOKTOpcKa Mporpama ,,AHAaTOMMs, XHCTOJIOTHS U
LIMUTOJIOTUA™, JIOKOJKOTO €HepruiiHata XomeocTasza Ce peaju3upa 4pe3 CJI0XKHa HHTerpauus
Mexay mnepudepHH TbKaHM M LEHTPAIHW  PEryjaTOpHU  CTPYKTYpPH, BKJIOUMTEIHO
XMIOTAAMUUHUTE SApa U TEXHUTE OPEKCUI€HHHW M AHOPEKCUNeHHW HEBPOHHH TMOMYJIaLKH.
TpyabT He e kracuyecko MOpP(OJIOrHYHO U3CIIEIBAHE B TECHUA CMUCH] Ha JlyMaTa, a pa3liupsBa
AQHAaTOMHUYHUS MOAXO0J KbM MOP(ODYHKLUMOHATIHUTE U MOJIEKYJIAPHO-TEHETUYHUTE MEXAHU3MHU
Ha peryiauus. IMEHHO Ta3u Bpb3Ka MeXAy CTPYKTypa, QYHKLMS W MOJEKYyJspHa peryaius
npuaaBa Ha pa3paboTKaTa MHTEPAUCUMITIIMHAPEH XapaKTep.

Karo usno npeiacraBeHara paboTa Moka3Ba MOC/IEJOBAaTENHO Y4acTHE Ha JOKTOPaHTa B
cbOupaHeTo, 06paboTKaTa U UHTEPIpeTalMaTa Ha KIMHUYHU, OMOXMMHUYHU W T€HETUYHU JaHHHU.
M3cnenBaHeTo € OpraHM3upaHo OKOJIO KOHKPETEH KIIMHMUYEH KOHTUHIEHT U CpaBHABAa KOHTPOJIHA
¥ TapreTHa rpymna, Kato BbpXy Ta3W OCHOBA C€ ThPCAT FeHOTUM-()EHOTUITHN B3aUMOOTHOLLIEHHUSI.
[TonxoabT € moaxonsau; 3a (opMylMpaHaTa MW3cieLoBaTeicKa 3ajaya M IM03BOJIABA Ja ce
HanpaBsT OOOCHOBAaHM M3BOAM B pPaMKWTE Ha OrpaHUYEHMSTa Ha Ju3aliHa TUN ,Clydai-
KOHTpoJja™.



2. KpaTku 6uorpaguyHu ¥ aKaJeMHYHH JaHHU 32 IMCePTaAHTA

Tuxomup PymenoB PauieB e monekysspeH 6uosior no odbpasoBaH1e U MMa MpodecruoHaleH
BT, KOMTO €CTECTBEHO 0 HACO4YBa KbM HacTosllaTa AMCEpTalMOHHA NMpobieMaThka. 3aBbpLuuil
e bakanaBbpcKa cTeneH 1o ,,MonekynspHa OUOIOrusa* U MarucTbpcKa CTENEH Mo MOJIEKYJIsipHa
ouosorus ¢ kpanudukauus B odsactra Ha GU3MOIOrUATa Ha XKMBOTHUTE U YoBeka. [Ipurexana u
CIELMAJIHOCT M0 ,,AHATOMMUS, XUCTOJIOTUS U LIUTOJIOrUA".

[podecroHanHaTa My JAeHHOCT € cBbp3aHa ¢ MeaumuuvHcku yHusepcuteT — [lneseH. B
nepuoja Mpeau TMOCThIIBAHETO CH Karo acHCTEHT paboTH KaTo MoJjeKy/speH Ouosnor B
VHuBepcuTeTcKara abopaTtopus 3a HayuHHU u3cienpanus, a ot 2018 r. e acUCTEHT B ceKTOpa Mo
AQHATOMMS, XHCTOJIOTMS M LMToNorus. Ta3u MOC/NeNOBAaTENHOCT € BaXKHAa 3a OLEHKara Ha
JIUCEPTALMOHHHUS TPYA, TbH KaTo 00sCHSABa JoOpata My OPMEHTAlMsi KaKTO B MOJIEKYJISIpHO-
reHeTUUHUTE TEXHUKHU, Taka M B MOP(O(DYHKLMOHAIHATA MHTEPNPETAlMs Ha H3CJe]BaHUs
npoodJiem.

B npenopasarenckata cud JIeHHOCT yyacTBa B OOY4YEHMETO MO LMTOJOTHs, XMCTOJIOIMS M
eMOpHOJIOrysl, KaKTO M MO aHaTOMMS, XMCTOJOrMsS W LMTojOrMs Ha 4oseka. Ilpencrasenara
OuorpaduuHa crpaBKa rokassa U yyacTue B METOAMYHM U aKaJIEMUUYHHU AEHHOCTH, BKIIFOYUTEIHO
paboTa ChC CTYJEHTH B ObJrapo- M aHrioe3nyHo obyuyenue. Topa e noaxoasul npopecuoHaneH
npou 3a KaHAMAT B JOKTOPCKA MpOrpama ro aHaTOMMsl, XMCTOJIOTUS U LIMTOJIOTHSL.

3. Texun4eCcKa XapaKTEPHUCTHKA U CTPYKTYpPa HA AHCEPTAUHOHHMS TPy

JlucepTauOHHUAT TPy A € ¢ 06w 06em 159 crpanuuu. CTpyKTypHpaH € B TpaAMLIMOHHUTE 32
JIOKTOpPCKa pa3paboTka pa3Jeu: BbBEACHHUE, IUTEPAaTypEH 0030p, LEIU U 3a[a41, MaTepHaiu u
METO/IM, pe3yJITaTH, AUCKYCHS, 3aKIFOYEHHE, U3BOH, NPUHOCH, ObJEIIM HACOKH U MEPCIEKTHBHY,
MPUIOKEHUS W JuTepaTypeH cnucbk. OCHOBHATa €KCMEpUMEHTajHAa W aHaluTH4YHA 4acT €
pasBuTa 10 Okojo 120-Ta cTpaHula, Clel KOETO €a BKJIOUYEHH MOAPOOHHM TMpPHUIIOKEHHUS H
oubnunorpadwus.

TpyasT chabpika 3HauYUTeNeH Opoit TabnuLu, rpaduku, cXemu U GUrypH, U3roi3BaHu KakTo
32 MpeACTaBiHE Ha JITEPaTYPHM KOHLEMUWM, Taka M 3a BM3yaqu3alUuss Ha COOCTBEHHMTE
pesynatatd. OcobeHo mnone3Hu ca rpaduuHWTE MpPEeACTaBSHUS HAa TEHOTMNHWTE W aleJHUTEe
YECTOTH, CHOTHOIIEHUATA HA IIAHCOBETE W BPB3KMTE MEXAY FEHOTHIUTE M METabOJUTHUTE
mokazareqd. B MeToaMyHaTa uacT ca BKJIKOYEHW M M300pakeHUss Ha MpPOAYKTH OT
PECTPUKLIMOHHH peakLii, KOETO NMPaBU J1abOpaTOPHHMs airOPUTHM I0-JIECHO TMPOCIESANM.

CTpykTypata € JIOTMHYHa M TI03BOJIsIBA MMOCJEOBATENHO MpocieasBaHe OT obwara
¢usronornyHa u MophodyHKLMOHATHA paMKa Ha €HEPruiHaTa XOMeocTasa KbM KOHKPETHHUTE
reHeTHUHH BApUAHTH M TAXHATA KJIMHMYHA MHTepnpeTauus. Ha mecTa nsoxenuero 61 Morio ja
ObJie MO-CTErHATO M PElaKLIMOHHO YEJHAKBEHO, HO TOBA € MPEAM BCMYKO BBIIPOC HA CTHI U HE
MPOMEHs Ch/IbpKaTeaHaTa CTOMHOCT Ha U3BBPLIEHOTO M3C/IE/IBaHE.

4. AKTYyaJqHOCT ¥ 3HAYHMOCT HA HAYYHATA NPobJeMaTHKA

3aTABbCTABAHETO W META0OJIMTHUAT CUHAPOM Ca Cpej Hai-3HaYUMWUTE ChBPEMEHHH
MEAMLIMHCKHU MPOGIEMH MOpajii BUCOKATA MM YeCTOTa M Bpb3KaTa UM ChC 3axapeH auaber tun 2,
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apTepuajiHa XUMEPTOHMS, AUCIUINUIEMHUS U CbpACYHO-CbJOBa 3a00sieBaeMOCT. CbBPEMEHHUAT
Morje] BbPXY T€3M ChCTOSIHMS HAAXBbPJIA KJIACMYECKOTO pasriex/aHe Ha MacTHaTa ThKaH KaTo
MacMBHO E€HEPrMMHO Jerno W s OnpejeNs Karo aKTUBEH E€HJOKPUHEH OpraH, KOWTO upe3
a/IMMOKMHYM y4acTBa B CUCTEMHATa peryJjalus Ha MeTadbosin3ma.

OT aHaTOMHMYHA M HEBPOOMOJIOrMYHA IJie[JHa TOYKa OCOOEHO BaXKHO € B3aUMOJEHCTBHETO
MEXIy TnepudepHUTEe CHUrHAIM W XHWMortajiamyca. ApKyaTHOTO, MapaBEeHTPHUKYJIapHOTO,
BEHTPOMEIMAJIHOTO U JIOP30MENMATHOTO AP0, KaKTO W JiaTepajHUTe XUMOTalaMUUHU 00J1acTH,
dopmupar (GpyHKLMOHATHO CBbp3aHa MpEXa, B KOSATO C€ MHTErpupaTr CUrHajlM 3a €HepruiHuTe
3amacu, npuemMa Ha XpaHa W eHepropasxoja. JlemTuHoBaTa cUrHamu3aLMs 3aemMa LEHTPalHO
MSACTO B Ta3u CUCTEMA, a QJMMOHEKTUHBT € BaKEH MOJYJaTop Ha nepudepHaTa WHCYJIMHOBA
YyBCTBHUTEJIHOCT U METABOJMTHATA XOMEOCTa3a.

UscnenBaHeTo Ha eIMHUYHU HyKjieoTuaHu noiaumopdusmu B renure ADIPOQ, LEPR u
LEP e akTyayiHo, 3al10TO MO3BOJIsIBA 1a Ce OLIEHM AaJlW YacT OT WHAMBHULyalHaTa BapuabUIHOCT
B MeTaboNuTHHUs (eHOTMN MoXke jga Obae oOscHeHa upe3 reHeTUuHH (akTopu. [loaoOHM
acolMalMd MO MNpaBWJIO ca MOMyJIALMOHHO 3aBUCMMM M HEBWHArd ce Bb3IPOM3BEXKIAT
€/IHO3HAUHO B pa3jiMuHX eTHU4Yeckd rpynu. [lopaagu ToBa JAaHHMTE OT MOMyjJauus OT
Cesepo3sanaaHa bbiarapus umar caMoCTOsITeNIHAa CTOMHOCT M AOMbABAT HajlU4YHaTa HH(OpMaLIUs
3a reHEeTHYHUTE JETePMUHAHTH Ha KapMOMETabOIMTHUS PUCK.

5. Crenen HA NO3HABAaHE HA HAYYHHUS NPOOJIeM H JTUTepaTypeH 0630p

JluteparypHusT 0630p € 00eMeH U AEMOHCTpUpa A0OpO MO3HABaHE Ha OCHOBHWUTE 3BEHA B
peryjiauusTa Ha eHepruiiHus GanaHc. Pasrnemanu ca cTpykTypata v (yHKuuMuTe Ha Osnara,
kadsiBaTa U OexoBaTa MacTHa TbKaH, MPOLIECUTE Ha JIMIIOTEHE3a W JIMMOJIN3a, €HIOKPUHHATa
(GyHKUMS Ha aaMno3HaTa TbKaH, OWOJOrMATa Ha JENTHHA, JIENTHHOBHUS PELENTOp U
aJIMITIOHEKTHHA. 3HayMWTeJlHa 4YacT € OTAe/leHa Ha CUTHaJIHWUTE [bTHLIA, BKJIKOYUTETHO
JAK/STAT, MAPK u cBbp3aHHTE C TAX MEXaHU3MH Ha JIENITUHOBA PE3UCTEHTHOCT.

OcobeHo peneBaHTEH KbM JIOKTOpCKaTa Mporpama € pasfenbT 3a XuroTajlamyca MU
XMINOTAJIAMUUHWTE SIIpa, peryaupallyd MpyUeMa Ha XpaHa M eHepruiHara xomeocrasa. ABTOPBT
pasrnexaa opekcurennure NPY/AgRP u  anopekcurenuure POMC/CART  HeBpoHHH
MomnyJjaluk, KakTo W posiiTa Ha OCHOBHMUTE XMIOTAJaMWUYHHM LEHTPOBE W BPB3KMTE HM C
nepudepHUTE XOPMOHANHK curHaiu. Taka MoJeKyJsipHO-reHeTUYHATa 4acT Ha paspaboTkara e
nocTaBeHa B He00X0AUMHUS MOP(ODYHKLIMOHAIEH KOHTEKCT.

O630p'bT € T[0-CKOpO IIHUPOK, OTKOJIKOTO KPUTUYHO CEJIEKTUBEH, HO HWMa sCHaA
o6pa303aTenHa CTOMHOCT W Cbh3JaBa J0CTaTbyHa TEOpETHYHA OCHOBa 3a COOCTBEHOTO
uscnensane. CunHa CTpaHa € CTpEMEXbT Ja CC 00eIMHAT JaHHU OT aHaTOMMATA,
HCBpO6HO.ﬂOFMﬂTa, MOJICKYJispHaTa CUrHaju3alusa U KilInHu4YHaTa MeTaboJIMTHA NMaToJIOrUsl.

6. llex u 3apa4uun

Llenute ca (opMysvpaHu sCHO: Ja Ce OLEHM acolMaLusTa Mexay noaumoppusmure
ADIPOQ rs266729, LEPR Q223R wu BapuaHT B reHa LEP ¢ pucka ot 3atabcrsaBaHe, 3axapeH
auaber TMN 2 M CBBP3aHUTE KapJMOMETa0OJMTHM HapyLIEHWs, KaKTO M Ja Ce aHalu3upa



pa3npeaejeHUECTO Ha FeHOTUMNHUTE W aJICTHUTE YE€CTOTH 4Ype3 CpaBHEHHUE MCXKAY TapreétHa H
KOHTpPOJIHA rpyna OT nomnyJiauusara Ha CeBepo3anauHa anrapm].

[TocTaBeHuTe 3a]auu ca JJOTMYHO NMPOU3BOAHHM HA LIEJIMTE M BKJIIOYBAT CPABHUTEJIEH aHAJIU3
Ha aHTPOTMOMETPUYHU, KIMHUYHU U OMOXMMHMYHHM TOKA3aTeIH; ONpeleiHe HA NEHOTUITHUTE U
aJleJIHUTE YECTOTH; OLIEHKA HA BPB3KATA HA TPUTE M3CNe/BaHU MoaumopdusMa ¢ MeTabonuTeH
cuHApoM, 3aTibersiBane, T2DM u apTepuaiHa XUMEpPTOHHA; aHANN3 Ha FEHOTHI-(QEHOTHITHUTE
B3aMMOOTHOILIEHHWST W Ha BB3MOXEH ale-1030B e(deKT; KaKTO M OLIEHKA Ha OTHOCUTEJIHWS
NMPUHOC HA F’EHETUYHUTE U (bCHOTHﬂHHTe XapaKTEPUCTUKH 3a KaleMOMCTa60.HI/lTHI/lﬂ PHUCK.

Ta3u mnocraHoBKa € J0OCTaTbYHO KOHKpeTHa M mnpoBepuma. T mo3BossiBa IMOJYYEHUTE
pe3yaTaTtd Ja ObJaT MpsAKO ChIIOCTABEHHW C MPEABAPUTENHO (OPMYJIMPAHUTE BBIIPOCH, KOETO €
BaYKHA XapaKTEPUCTHKA Ha €Ha JUCcepTallMOHHa paboTa.

7. MaTepua/ju 4 MeTOIH

UscneBaHUAT KJIMHWYEH KOHTMHIEHT BkitouBa 156 yyacTHuuM, Habupanu BbB BTOpa
KivMHKKa 1o kapauosorus Ha YMBAIJI ,JI-p 'eopru Ctpancku® — [lneseH u B cneunan1supaHa
kapauosiornuna Gonnuua B [IneseH. KontponHara rpyna Bkmtousa 74 nuua 6e3 3aT/IbCTSBAHE U
auaber Tin 2, a TapreTHata rpyna — 82 iuua ¢ METabOJMTHHM DHUCKOBHM XapaKTEPUCTHKH.
[TocoueHu ca KpUTEPHH 3a BKJIKOUBAHE U M3KIKOYBAHE, a MPOEKTHT € 0J00pEH OT KOMUCHATA T10
eTHKa Ha HayuyHou3clenoBarenckara aeiHoct Ha MY — [1neBeH. YuacTHuuure ca WHGOPMUPaAHH
3a LIEJIUTE ¥ METOJUTE U ca MOANUcan UHGOPMUPAHO ChIIacHe.

METOAMUHMAT KOMIUIEKC BKJIIOYBA JOKyMEHTAleH M KJIMHUYEH MOAXO0[, J1abopaTopHU
OMOXMMMYHHM U3CIEABAHUS M MOJIEKYJIAPHO-T€HETHUYEH aHaiu3. 3a TEeHOTMIIM3MPaHETO ca
npunoxedn PCR u PCR-RFLP noaxoau, ¢ nocnejsaiia BU3yaiu3alus 1 MHTEprNpeTalus Ha
PECTPUKLIMOHHUTE MPOLYKTH. M300pbT Ha METOAM € MOAXOAALL 33 LEJUTE Ha MPOeKTa U € B
CHOTBETCTBHME C XapaKTepa Ha W3CJIe/IBAHUTE eJUHUYHU HYKJICOTHIHU NOJUMOPDU3MH.

Craructuueckata obpaborka e ussbplieHa ¢ IBM SPSS Statistics 23.0 mpu npar Ha
sHauumoct p<0.05. M3non3saHu ca JECKPUNTUBEH M BapUALIMOHEH aHaNU3, rpaguyHu MOAXO0/H,
¥*> u ToueH TecT Ha Fisher 3a kareropuiiHu mpomennuBu, eaHodaxropeH ANOVA, t-tect u
noructuuHa perpecusi. [Ipy reHeTMUHWTE acouMalMu ca TpEeACTaBeHHW CbOTHOLUCHHUS Ha
wancosete ¥ 95% nosepuTenHu WHTepBaIK. KaTo L4710 CTATUCTUYECKUAT MHCTPYMEHTApUYM €
JIOCTaThUEH 3a MOCTABEHWTE 3a/la4M W T03BOJISIBA KOJMYECTBEHA OLEHKA Ha HaOIIO0JaBaHUTE
BPB3KH.

[lpaBu J00po BreuaTIEHHE CTPEMEXBT Ha aBTOpa Ja MWHTErpupa pasjiiuHd THUIOBE
uudopmanms — KIMHUYHA, OMOXMMHYHA M reHeTMuHa. MIMeHHO Ta3um KomOMHauuWs npujasa
npakTHyecka CTOWHOCT Ha paboTaTa U HaMaJlsiBa PUCKa OT €HOCTPaHHA MHTEpMpeTalus caMo Ha
eIMH nokasareJ.

8. XapakTepuCTHKA H OL[eHKA HA NMOJIyYeHHTe pe3y ITaTH

Pesynratute ca OpraHu3MpaHu T[OCJIENOBATEHO CHOpPEJ TPUTE OCHOBHM M3C/IC/IBAHU
FeHETUYHU CUCTEMH — aJJUIIOHEKTHH, JIENTHHOB pPeUenTop U JenThH. [Ipean reHeTnuHus aHanus
ca CpaBHEHHW OCHOBHMTE (PEHOTHIHM M KIMHWUYHM XapaKTepUCTHKM Ha rpynute. OvaksaHo,
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JIMLIATa ChC 3aTILCTABAHE MOKa3BaT no-sucok BMI, no-Hebnaronpusten MmerabonuteH npodui u
M0-BMCOKA YECTOTa Ha apTepuanHa xunepToHus 1 T2DM, koeTo noTBbpik/1aBa aJleKBaTHOCTTa Ha
(hopMHUpaHUTE TPy MH.

Haii-y6equrennure pesyaratd ca cBbp3aHd ¢ noaumopdusma ADIPOQ rs266729. B
u3CJie/IBaHaTa MOMyJialiks ce YCTaHOBsBa Mo-BUCOKa uecToTa Ha G-ajena npu TapretTHara rpyna
M CTAaTUCTMYECKM 3HAYMMM acolMalMd C TMOBMILEH pUCK OT 3aribeTaBaHe W T2DM.
[peacrasenara renorun-3aBucuma TeHaeHuus CC < CG < GG u Bpb3Kara ¢ mnjazmeHara
rIoKo3a Ha riaagHo 1 HDL-xonecteposia noaKpensT MpeArnoiokeHUETO, Y€ TO3U BapMaHT MOXKeE
Ja MMa 3HauY€HMeE 3a MIFOKO3HATa XOMEOCTa3a v 4acT OT JIMMUAHMUSA npoduil.

[To orHowenne Ha LEPR Q223R pesynrature ca no-ymMepeHM M WMEHHO TOBa MpaBH
MHTEpIIpeTalMsATa Nno-HajaexHa. He ce ycTaHoBsBa yOeauTEIHA aCOLMALIMs ChC 3ATIBCTABAHETO
WY JIMNAAHKSA Tpodui, HO ce Habo1aBa Bpb3ka ¢ BapuabMIIHOCTTA Ha MJIa3MeHaTa IIIloKo3a Ha
rnajgHo. ABTOPBT HE NMpPEEKCIOHMpa OTPULATEHUTE PE3YJITaTH, a 'M MOCTaBs B KOHTEKCTa Ha
ny6JIMKYBaHU IaHHU U Bb3MOXKHUTE MOMYNaLMOHHHU pa3jinuusl.

[Tpu nonumopdusma LEP -2548G>A ce ycTaHOBsABAT M0-0rpaHUY€HH U KOHTEKCT-3aBUCUMHU
OTHOILEHHUs, KaTo TMO-fiCHAa acouualus ce HabioAaBa MO OTHOUIEHWE Ha apTepuaiHara
XUMEPTOHUS TIPU JMLA CbC 3aTIbCTsABaHe. To3u pe3ynrarT € MHTEpPrpeTHpaH KaTo Bb3MOXKHA
MposiBa Ha B3aMMOJAEMCTBHE MEX/y FEHETHUHHUS BapUaHT U METabONMTHHUs (EHOTHII, @ HE KaTo
CaMOCTOsITEJIEH YHUBEpCalleH PUCKOB MapKep.

BaxHa cTpaHa Ha pe3yiNTaTUTe €, Yye Te HE Ce CBEeXJAAT [0 ThpCeHE Ha CTATHCTHYeCKa
3HAYMMOCT Ha BCAKa LieHa. YacT OoT u3ciie/lBaHUTE BPb3KM Ca HEraTHBHU M Ca MPEACTABEHU KaTo
TakuBa. ToBa € KOpekTeH Hay4eH noaxo/. [Ipy acouMaTMBHUTE rEHETHYHM M3CJICIBAHUS JIMNCaTa
Ha BPb3Ka B KOHKpETHA MOMyJalMs ChIIO HOCH MH(OpMaLus, 0COOEHO KOraTo ce cpaBHsBa €
pe3yaTaTh OT APYTH MOMyaLKH.

9. Iuckycus

Juckycusta e passuta otaento 3a ADIPOQ, LEPR u LEP u 3aBbpuiBa ¢ 0600uaBai
aHa/u3 Ha TPUTE MOJMMOp(pU3Ma CrIpIMO METabONTUTHUTE XapaKTEPUCTUKK. ABTOPBT ChIIOCTABS
COOCTBEHNTE pe3ysiTaTh ¢ JAaHHM OT MEX/IyHapojHaTa JUTepaTypa M MpaBUJIHO OTOens3Ba, ue
reHETUYHUTE aCOLIMALIMH TIPHU 3aTIBCTABAHE U METAbOJIUTEH CUH/POM Ca KOMIUICKCHH M MOraT Jia
ObaaT 3aBUCMMMU OT MOMYyJALMOHHATA CTPYKTYpa, cpeJaTa, oja, Bb3pacTTa 1 Apyrd (GeHOTHITHHM
(akTopu.

JIobpo BreyaTieHWe TNpaBW pa3rpaHUuaBaHETO MEXy acouualus W MPUYMHHOCT. B
3aKJIIOYMTE/IHATA YacT € [MOCOYEHO, Y€ JM3alHBT THUM ,,Cllyyal-KOHTPOJa®“ He T03BOJsiBa
MPUUMHHO-CJIEACTBEHH 3aK/IIOUEHUs M Y€ pasMepbT Ha M3BajIkara € OTHOCHTESHO OrpaHUYeH.
OrbensizaHa € M JMIcaTa Ha JMPEKTHH MOKasaTejad 3a WMHCYJIMHOBAa pe3ucTeHTHOCT. CamoTo
MOCOYBAHE Ha TE3W OrpaHUUYCHHUS CBUJETEJICTBA 3a peajMCTHYHA OLCHKA Ha JI0Ka3aTe/cTBeHaTa
CTOWHOCT Ha COOCTBEHUTE JaHHM.

Cnopea MEH Hal-ChblIecTBeHaTa CTOMHOCT Ha JUCKyCUsTa € B OIUTa Ja C€ pasrjexaar
TPpUTEC ICHETUYHM BaphaHTa HE HM30JIMPpaHO, a KaTo €JIEMEHTU OT IMO-LIUpOKa peryjlaTopHa



cucrema. ToBa € mo-61M3KO 0 CbBpEMEHHaTa MpejcTaBa 3a MeTabOJMTHHMA CUHAPOM Karo
pe3yJITaT OT KyMyJIaTUBHO AEHCTBHE HA MHOXECTBO MOJIEKYJIAPHU, HEBPOEHOKPUHHH U CPEJOBH
(baxTopH.

10. U3Boau

UsBoaure ca cBBbp3aHW C MpPEACTABEHUTE PE3YJTaTH U HE M3JIM3aT ChIIECTBEHO W3BbH
rpaHULMTE Ha MPOBEJCHOTO M3ciejBaHe. Te 000011aBaT pasiMuMaTa MEXIY KOHTpOJIHATA M
TapreTHara rpyna, acouuauusta Ha ADIPOQ rs266729 ¢ npeaucnosuumsaTa KbM 3aT/IbCTABAHE U
T2DM, reHoTHN-3aBUCUMUTE BPB3KK C ItOKo3HaTa xomeoctasa U HDL-xonecrepona, nuncara
Ha yb6enurenHa acoumauuss Ha LEPR Q223R cbc 3arabCTsABaHETO M MO-OrpaHUYEHHUTE
otHoweHust Ha LEP -2548G>A ¢ oTnenHu kapaAnoMeTabOIMTHH NOKa3aTelu.

Oco0eHO BaXKHO €, Ye aBTOPBT MpaBu JUdepeHLIMpaHH, a He reHepalu3uPaHu 3aKJIHYEHUs.
JlaHHUTE MOAKPENST MO-TACHA BPb3Ka HA 4acT OT M3C/IEJBAHWUTE BapMAHTH C HapylUEHHUsTa B
rJIIOKO3HATa XOMEOCTa3a, OTKOJIKOTO C JIMIMUAHUS MPOQUI WK CTENEHTa Ha 3aT/IbCTABAHE KaTo
camocrosTesieH ¢peHoturn. Topa € ymMepeHa U Hay4HO KOPEKTHA MHTEpNpeTaLus.

11. HayyHu 1 Hay4YHO-NPHJIOKHH NPHHOCH

[puHocuTe ca GopMysipaHi B JBe IPYMU — C OPUTHHANICH M C MPHUJIOKEH XapakTep. Kbm
OpUrMHAIIHUTE MOXE J1a Ce OTHECE MOJy4aBaHETO Ha JaHHH 338 FTEHOTUITHUTE U alIeTHUTE YECTOTH
Ha M3CNEABAHMTE TMOJUMOPGHU3MM B  KOHKPETHa CEBEpHOObBIrapcka Momynauus |
YCTaHOBSIBAHETO Ha CTATMCTHYECKH 3Hauuma acounauus mexay ADIPOQ rs266729 v nosuiueH
puck OT 3arTubersiBane ¥ T2DM, kakTo M ¢ Mokasareiu Ha IoKo3Hata Xxomeoctasa u HDL-
xoJsiectepoJa.

ChIIECTBEH NMPUHOC € W pa3rpaHUyaBaHETO Ha Pa3IMuHUS MPOQHUI HAa TPUTE TEHETHUHU
papuanTa. 3a LEPR Q223R He ce j0Ka3Ba Bpb3Ka ChC 3aTNILCTABAHETO M JIMMUAHKSA NPOdUI, HO
ce ouepTaBa BB3MOXKHO OTHOLIEHME KbM TJIOKO3HaTa XomeocTasa. 3a LEP -2548G>A ce
MojyyaBaT KOHTEKCT-3aBUCHMM  acoLlMallMM, OCOOEHO T0 OTHOLIEHWE Ha apTepuanHara
XWMEPTOHUS NMPHU 3aTABCTENH UHAMBUAK. Te3M pe3ysiTaTy ca MoJje3Hd MMEHHO 3all0TO MOKa3Bar,
ye OTAEAHHTE NOJIUMOp(U3MU He MoraT jJa ObAar pasriexJaHd Karo YHWBEPCAJIHW MapKepu
M3BbH KOHKPETHUS! (PEHOTUNEH U MOMYJIaLMOHEH KOHTEKCT.

[TpunoskHaTa CTOMHOCT € NO-CKOPO MEePCHEeKTUBHA, OTKOJIKOTO HEMOCPEACTBEHO KIMHUYHA.
JlaHHuTe Morar Aa ObJaT HW3MOJI3BaHM KaTo peQEepeHTHU TMpW CleABalIM TEHETHYHU U
eMuJIEeMHUOJIOTMYHM NPOYUYBAHKs M Ch3/IaBaT MPEANOCTaBKH 3@ BKJIOYBAHE HA MOJAO0OHU BapHaHTH
B ObJELIM MYJTUTEHHHM MOJEJHM 3a OLIeHKa Ha KapauomerabonutHus puck. [lpasunHo e na ce
rnoa4epTae, ye nojooHa ynorpeda M3MCKBa HE3aBUCHMO MOTBbPXK/IEHHUE B MO-TOJIEMH U3BA/KH.

12. Ily6iMKanHOHHA AKTHBHOCT, CBbP3aHa € HAYYHOTO HaNpaBJeHue

[peacTaBeHUsT CIMCHK BKIIKOYBA TPU MyOJIMKALMK B OBIrapCKyU ¥ MEXYHAPOIHH HU3/IaHusl,
pedepupann 1 unaekcupanu B Web of Science. Cpen Tax 0coGeHO npska METOAHYHA Bpb3Ka C
JIMCEPTALMOHHKS TPY/ MMa nyOiuKauusTa, noceereHa Ha de novo ausaith Ha PCR-RFLP ananus
3a JIeTeKLMs Ha MoJMMOp(HU3bM B FeHa Ha JIENTHMHOBUS PELENTOp B XMMOTalaMWUHu sajapa. Tasu



pa60Ta MMoKa3zBa CaMOCTOATECIIEH UHTEPEC U MPAKTUUYECKU OMUT Ha NOKTOpPAHTa B MOJIEKYJISIPHO-
reHeTUYHaTa METOAHKa, U3I10JI3BaHa U B JUCEpTaALUATA.

OcraHanure nyOAMKaLMK MOKa3BaT y4acTHe B KOJIEKTUBHHM HayuyHH pa3paboTKH B 00jacTTa
Ha  MOJIEKyJsipHaTa MEJIMIMHA, TeHETHMYHUTE MOJMMOPPU3MHU M HEBPOOMOJIOrUATA.
[TybnaukaunoHHaTa aKTUBHOCT € CbOTBETHA HAa paHHMs €Tan OT aKaJeMHYHOTO pa3BUTHE Ha
KaHAuJaTa W MOJAKpErns BreYaTIEHUETO 3a MOC/IEN0BaTeIHO M3TpaXJaHe Ha H3CJEN0BATENICKH

npodu.
13. OueHka Ha HAYYHATA CAMOCTOSATETHOCT U NPOECHOHATHOTO Pa3BUTHE

OT npeACTaBEeHUTE MaTepuald ce BHXKAA, Y€ JAOKTOPAHTBLT IMPUTEXKAaBA KOMIETEHTHOCT B
MOJIEKYJIApHO-OMOJIOTHYHUTE TEXHUKM M MOXe Ja [IM [puiara B  PaMKHTE Ha
MophodyHKIMOHANEH U KJIMHUYEH npobiem. ToBa € 0co0eHO BaXKHO 33 ChBPEMEHHATA aHATOMMUSI
U XHUCTOJIOTUS, KbAETO BCE I10-YECTO CE€ HU3UCKBa pa60Ta Ha rpaHvuara Mexnay KJjiacudeckKara
MOp(l)OJ"lOFMﬂ, MOJIEKYJIsipHaTa reHETHKa U KOJIMUECTBCHHUS aHaJinu3.

[MpodecroHanH1sT My BT B KareJpara U Mpenojapareickara AeHHOCT JOMbJIBAT HayyHaTa
noaroroska. Kanauaarst uMa npodui, KoiTo Moxe Aa ObJe None3eH 3a pa3BUTUETO Ha KaTepa
[0 aHATOMMS, XHUCTOJIOTHSI W LIMTOJIOTHSl — KaKTO B 0OYYEHMETO, TaKa WM NP BHBEKJAHETO Ha
MOJIEKYJISPHH METOJM B HayyHHTE pa3paboTku. 3a akajeMH4yHaTa OOIIHOCT € BaXHO MIIaJu
1penojaBsareiiv ¢ TakaBa KOMOMHUpaHa MOArOTOBKA Ja ObaT HaChbpUaBaHM Jla pa3BUBaT TpalHa
HayuHa M NpernojaBarelicka Kapuepa.

14. O0ma oueHka

JuceprauuonnusaT Tpya Ha Tuxomup PymeHoB Pames He uend Ja pelid M34YepraTesHo
M3KJIIOUMTEJIHO CJIOXKHHUS BBIPOC 33 FEHETHUKAaTa Ha 3aTJbCTABAHETO U META0OJMTHUS CUHIPOM.
HeroBata CTOMHOCT € MO-KOHKpPETHa M peaJuCcTH4YHa: B eAHa JeduHKMpaHa Momyjauus ca
u3cjieaBaHu TpU (YHKLMOHAIHO 3HAYMMM FE€HETMYHM BapUaHTa, CHIOCTABEHH C KIMHUYHH M
OMOXMMMYHM TOKa3aTesi, a MOJIyYeHUTE acoLMalMyd Ca WHTEPNPETUpaHUW B KOHTEKCTa Ha
CbBpEMEHHUTE MPEACTaBU 3a aUNOKMHOBATa W XMMOTaJlaMUYHaTa peryJalus Ha eHepruiHara
XOMeocTasa.

PaGorara Wma orpaHMueHHs, XapaKTEpPHU 3a TO3M THUI MPOYYBAHUs — YMEPEH pasmep Ha
W3BaJKAaTa, JAU3aiiH ,,cilyYai-KoHTposa“, OTChbCTBHE Ha YacT OT MO-3aAbJI00UYEHNTE METAOOTUTHH
MoKasareid ¥ HeoOXOAMMOCT OT Objelna He3aBUCHMMa Banuauus. Baxno e obaue, ye Te3u
OrpaHUY€eHHsl Ca OCh3HATH U OTUYETEHH OT aBTOpa. B paMKWTE Ha NMOCTaBEHMUTE LIE/M Ca MOJyYeHH
JIOCTaTbUHO COOCTBEHH PE3YJITaTH, KOUTO MO3BOJIABAT POPMYJIMPAaHE HA U3BOAM U MPUHOCH.

Kato peueH3eHT OLeHsBaM MOJIOKUTEIHO MHTEPAMCLMIIMHADHUS  XapakTep Ha
paspaboTkara, Bpb3KaTa M C aHaTOMMATA U HEBPOEHIOKPHHHATA PEryJalus, MpUIOKEHUETO Ha
MOJIEKYIAPHO-TEHETHYHN METOJM W ONMTA 32 WHTErPUpaH aHaIW3 HAa FeHETUYHM U (PEHOTUNHU
nauHu. [IpeicTaBeHUST TPYA MOKa3Ba HAay4yHO W3pacTBAHE M CINOCOOHOCT Ha JOKTOpaHTa Ja
MJaHupa, M3BLPIIBA M WHTEPNpETHpa M3cielBaHe B 00JacTTa Ha MeJULMHCKaTa OMOJIOrHs U
mMopdhodyHKLHOHATHUTE HAYKH.
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1. General presentation of the dissertation and the doctoral candidate

The dissertation presented by Tihomir Rumenov Rashev was developed at the Department of
Anatomy, Histology, Cytology and Biology at Medical University — Pleven and addresses a
complex and topical problem at the interface of anatomy, neuroendocrinology, molecular biology
and metabolic medicine. The work focuses on genetic variability in the adiponectin and leptin
systems and its possible association with obesity, type 2 diabetes mellitus and other components
of the metabolic syndrome.

The choice of topic is appropriate for the doctoral programme “Anatomy, Histology and
Cytology™, since energy homeostasis is maintained through complex integration between
peripheral tissues and central regulatory structures, including the hypothalamic nuclei and their
orexigenic and anorexigenic neuronal populations. The dissertation is not a classical
morphological study in the narrow sense of the term; rather, it broadens the anatomical approach
toward the morphofunctional and molecular-genetic mechanisms of regulation. It is precisely this
link between structure, function and molecular regulation that gives the work its interdisciplinary
character.

Overall, the work demonstrates consistent involvement of the doctoral candidate in the
collection, processing and interpretation of clinical, biochemical and genetic data. The study is
organised around a defined clinical cohort and compares a control group with a target group,
using this framework to investigate genotype—phenotype relationships. The approach is
appropriate for the formulated research question and allows well-grounded conclusions to be
drawn within the limitations of a case—control design.



2. Brief biographical and academic information about the doctoral candidate

Tihomir Rumenov Rashev is a molecular biologist by training and has followed a
professional path that naturally led him to the subject of the present dissertation. He holds a
Bachelor’s degree in Molecular Biology and a Master’s degree in Molecular Biology with
qualification in animal and human physiology. He also holds a specialty in “Anatomy, Histology
and Cytology”.

His professional activity is associated with Medical University — Pleven. Before taking up an
academic assistant position, he worked as a molecular biologist at the University Research
Laboratory, and since 2018 he has been an assistant in the Anatomy, Histology and Cytology
sector. This progression is relevant to the assessment of the dissertation, as it explains his sound
orientation both in molecular-genetic techniques and in the morphofunctional interpretation of the
problem under investigation.

In his teaching activity, he participates in courses in cytology, histology and embryology, as
well as in human anatomy, histology and cytology. The submitted biographical information also
indicates participation in methodological and academic activities, including work with students in
both Bulgarian- and English-language programmes. This constitutes an appropriate professional
profile for a candidate in the doctoral programme in anatomy, histology and cytology.

3. Technical characteristics and structure of the dissertation

The dissertation comprises a total of 159 pages. It is structured in the sections traditionally
expected of a doctoral dissertation: introduction, literature review, aims and objectives, materials
and methods, results, discussion, conclusion, conclusions, contributions, future directions and
perspectives, appendices and references. The principal experimental and analytical part extends
to approximately page 120, followed by detailed appendices and the bibliography.

The dissertation contains a substantial number of tables, graphs, diagrams and figures used
both to present concepts from the literature and to visualise the author’s own results. Particularly
useful are the graphical presentations of genotype and allele frequencies, odds ratios and
relationships between genotypes and metabolic parameters. The methodological section also
includes images of restriction-reaction products, making the laboratory workflow easier to
follow.

The structure is logical and allows the reader to follow a consistent progression from the
general physiological and morphofunctional framework of energy homeostasis to the specific
genetic variants and their clinical interpretation. In places, the presentation could be more concise
and editorially more uniform; however, this is primarily a matter of style and does not alter the
substantive value of the research performed.

4. Relevance and significance of the scientific topic

Obesity and metabolic syndrome are among the most important contemporary medical
problems because of their high prevalence and their association with type 2 diabetes mellitus,
arterial hypertension, dyslipidaemia and cardiovascular morbidity. The modern view of these
conditions extends beyond the classical concept of adipose tissue as a passive energy store and
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recognises it as an active endocrine organ that, through adipokines, participates in the systemic
regulation of metabolism.

From an anatomical and neurobiological perspective, the interaction between peripheral
signals and the hypothalamus is of particular importance. The arcuate, paraventricular,
ventromedial and dorsomedial nuclei, together with the lateral hypothalamic areas, form a
functionally connected network in which signals related to energy stores, food intake and energy
expenditure are integrated. Leptin signalling occupies a central position in this system, while
adiponectin is an important modulator of peripheral insulin sensitivity and metabolic
homeostasis.

The study of single-nucleotide polymorphisms in the ADIPOQ, LEPR and LEP genes is
relevant because it enables assessment of whether part of the individual variability in metabolic
phenotype can be explained by genetic factors. Such associations are generally population-
dependent and are not always reproduced consistently across different ethnic groups. Therefore,
data obtained from a population in Northwestern Bulgaria have independent value and add to the
available information on genetic determinants of cardiometabolic risk.

5. Knowledge of the scientific problem and literature review

The literature review is extensive and demonstrates good knowledge of the principal
components involved in the regulation of energy balance. It discusses the structure and functions
of white, brown and beige adipose tissue, the processes of lipogenesis and lipolysis, the endocrine
function of adipose tissue, and the biology of leptin, the leptin receptor and adiponectin.
Considerable attention is devoted to signalling pathways, including JAK/STAT and MAPK, as
well as the related mechanisms of leptin resistance.

Particularly relevant to the doctoral programme is the section dealing with the hypothalamus
and the hypothalamic nuclei regulating food intake and energy homeostasis. The author discusses
the orexigenic NPY/AgRP and anorexigenic POMC/CART neuronal populations, together with
the role of the principal hypothalamic centres and their connections with peripheral hormonal
signals. In this way, the molecular-genetic component of the dissertation is placed within the

necessary morphofunctional context.

The review is broad rather than critically selective, but it has clear educational value and
provides a sufficient theoretical basis for the author’s own research. A strong aspect is the
attempt to integrate data from anatomy, neurobiology, molecular signalling and clinical metabolic
pathology.

6. Aim and objectives

The aims are clearly formulated: to assess the association between the ADIPOQ rs266729
and LEPR Q223R polymorphisms and a variant in the LEP gene with the risk of obesity, type 2
diabetes mellitus and related cardiometabolic disorders, and to analyse the distribution of
genotype and allele frequencies by comparing a target group and a control group from the
population of Northwestern Bulgaria.



The objectives follow logically from these aims and include a comparative analysis of
anthropometric, clinical and biochemical parameters; determination of genotype and allele
frequencies; assessment of the relationship of the three investigated polymorphisms with
metabolic syndrome, obesity, T2DM and arterial hypertension; analysis of genotype—phenotype
relationships and a possible allele-dose effect; and evaluation of the relative contribution of
genetic polymorphisms and phenotypic characteristics to cardiometabolic risk.

This framework is sufficiently specific and testable. It allows the obtained results to be
directly compared with the questions formulated in advance, which is an important characteristic
of a doctoral dissertation.

7. Materials and methods

The clinical cohort includes 156 participants recruited from the Second Clinic of Cardiology
at “Dr. Georgi Stranski” University Hospital — Pleven and from a specialised cardiology hospital
in Pleven. The control group comprises 74 individuals without obesity or type 2 diabetes, while
the target group comprises 82 individuals with metabolic risk characteristics. Inclusion and
exclusion criteria are specified, and the project was approved by the Research Ethics Committee
of Medical University — Pleven. Participants were informed about the aims and methods of the
study and signed informed consent forms.

The methodological complex includes documentary and clinical approaches, laboratory
biochemical testing and molecular-genetic analysis. PCR and PCR-RFLP approaches were
applied for genotyping, followed by visualisation and interpretation of the restriction products.
The choice of methods is appropriate for the aims of the project and corresponds to the nature of
the investigated single-nucleotide polymorphisms.

Statistical processing was performed using IBM SPSS Statistics 23.0 with a significance
threshold of p<0.05. Descriptive and variation analyses, graphical approaches, the y* test and
Fisher’s exact test for categorical variables, one-way ANOVA, the t-test and logistic regression
were used. Odds ratios and 95% confidence intervals are presented for the genetic associations.
Overall, the statistical tools are sufficient for the stated objectives and allow quantitative
assessment of the observed relationships.

The author’s effort to integrate different types of information—clinical, biochemical and
genetic—makes a favourable impression. It is precisely this combination that adds practical value
to the work and reduces the risk of a one-sided interpretation based on a single indicator.

8. Characterisation and assessment of the obtained results

The results are organised consistently according to the three principal genetic systems
studied—adiponectin, leptin receptor and leptin. Before the genetic analysis, the main phenotypic
and clinical characteristics of the groups are compared. As expected, individuals with obesity
show a higher BMI, a less favourable metabolic profile and a higher prevalence of arterial
hypertension and T2DM, confirming the adequacy of the groups formed.

The most convincing results are related to the ADIPOQ rs266729 polymorphism. In the
studied population, a higher frequency of the G allele is observed in the target group, together
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with statistically significant associations with an increased risk of obesity and T2DM. The
genotype-dependent trend CC < CG < GG and the association with fasting plasma glucose and
HDL cholesterol support the assumption that this variant may be relevant to glucose homeostasis
and certain aspects of the lipid profile.

With regard to LEPR Q223R, the results are more moderate, and this in itself makes their
interpretation more reliable. No convincing association with obesity or the lipid profile is
established, although an association with variability in fasting plasma glucose is observed. The
author does not overstate the negative findings, but places them in the context of published data
and possible population differences.

For the LEP -2548G>A polymorphism, the associations are more limited and context-
dependent, with a clearer relationship observed with arterial hypertension in individuals with
obesity. This result is interpreted as a possible manifestation of interaction between the genetic
variant and the metabolic phenotype rather than as an independent universal risk marker.

An important aspect of the results is that they are not reduced to a search for statistical
significance at any cost. Some of the investigated relationships are negative and are presented as
such. This is a scientifically correct approach. In genetic association studies, the absence of an
association in a particular population is also informative, especially when compared with results
from other populations.

9. Discussion

The discussion is developed separately for ADIPOQ, LEPR and LEP and concludes with an
integrated analysis of the three polymorphisms in relation to metabolic characteristics. The author
compares his own results with data from the international literature and correctly notes that
genetic associations in obesity and metabolic syndrome are complex and may depend on
population structure, environmental factors, sex, age and other phenotypic characteristics.

A favourable impression is made by the distinction between association and causality. In the
concluding part, it is stated that the case—control design does not allow causal conclusions and
that the sample size is relatively limited. The lack of direct measures of insulin resistance is also
acknowledged. The very fact that these limitations are explicitly stated demonstrates a realistic
assessment of the evidential strength of the author’s own data.

In my view, the most important value of the discussion lies in the attempt to consider the
three genetic variants not in isolation but as elements of a broader regulatory system. This is
closer to the contemporary concept of metabolic syndrome as the result of the cumulative action
of multiple molecular, neuroendocrine and environmental factors.

10. Conclusions

The conclusions are related to the results presented and do not substantially extend beyond
the boundaries of the study performed. They summarise the differences between the control and
target groups, the association of ADIPOQ rs266729 with predisposition to obesity and T2DM,
genotype-dependent relationships with glucose homeostasis and HDL cholesterol, the lack of a



convincing association of LEPR Q223R with obesity, and the more limited relationships of LEP -
2548G>A with individual cardiometabolic parameters.

It is particularly important that the author reaches differentiated rather than generalised
conclusions. The data support a closer relationship of some of the investigated variants with
disturbances of glucose homeostasis than with the lipid profile or the degree of obesity as an
isolated phenotype. This is a balanced and scientifically sound interpretation.

11. Scientific and applied scientific contributions

The contributions are formulated in two groups—original and applied. The original
contributions include the generation of data on genotype and allele frequencies of the investigated
polymorphisms in a specific Northern Bulgarian population and the establishment of a
statistically significant association between ADIPOQ rs266729 and an increased risk of obesity
and T2DM, as well as with markers of glucose homeostasis and HDL cholesterol.

Another significant contribution is the distinction between the different profiles of the three
genetic variants. LEPR Q223R is not shown to be associated with obesity or the lipid profile,
although a possible relationship with glucose homeostasis emerges. LEP -2548G>A demonstrates
context-dependent associations, particularly with arterial hypertension in individuals with
obesity. These results are useful precisely because they show that individual polymorphisms
cannot be regarded as universal markers outside a specific phenotypic and population context.

The applied value is prospective rather than immediately clinical. The data may be used as
reference information in subsequent genetic and epidemiological studies and create a basis for
including similar variants in future multigene models for cardiometabolic risk assessment. It is
appropriate to emphasise that such use requires independent confirmation in larger samples.

12. Publication activity related to the scientific field

The submitted list includes three publications in Bulgarian and international journals that are
referenced and indexed in Web of Science. Among them, the publication devoted to the de novo
design of a PCR-RFLP assay for detection of a polymorphism in the leptin receptor gene in
hypothalamic nuclei has a particularly direct methodological relationship to the dissertation. This
work demonstrates the doctoral candidate’s independent interest and practical experience with the
molecular-genetic methodology also applied in the dissertation.

The remaining publications demonstrate participation in collaborative scientific work in the
fields of molecular medicine, genetic polymorphisms and neurobiology. The publication activity
is appropriate for the candidate’s early stage of academic development and supports the
impression of a steadily developing research profile.

13. Assessment of scientific independence and professional development

The submitted materials show that the doctoral candidate is competent in molecular-
biological techniques and is able to apply them within a morphofunctional and clinical problem.
This is particularly important for contemporary anatomy and histology, where work at the



interface between classical morphology, molecular genetics and quantitative analysis is
increasingly required.

His professional development within the department and his teaching activity complement
his scientific training. The candidate has a profile that can be useful for the development of a
department of anatomy, histology and cytology—both in teaching and in the introduction of
molecular methods into scientific research. For the academic community, it is important that
young lecturers with such combined training are encouraged to develop a sustainable scientific
and teaching career.

14. Overall assessment

The dissertation of Tihomir Rumenov Rashev does not aim to provide an exhaustive solution
to the highly complex question of the genetics of obesity and metabolic syndrome. Its value is
more specific and realistic: three functionally relevant genetic variants are investigated in a
defined population and compared with clinical and biochemical parameters, while the observed
associations are interpreted in the context of current concepts of adipokine and hypothalamic
regulation of energy homeostasis.

The work has limitations characteristic of this type of study—a moderate sample size, a
case—control design, the absence of some more advanced metabolic parameters, and the need for
future independent validation. It is important, however, that these limitations are recognised and
acknowledged by the author. Within the stated aims, sufficient original results have been
obtained to allow conclusions and contributions to be formulated.

As a reviewer, | positively assess the interdisciplinary nature of the work, its relationship to
anatomy and neuroendocrine regulation, the application of molecular-genetic methods and the
attempt to integrate genetic and phenotypic data. The dissertation demonstrates scientific
development and the doctoral candidate’s ability to plan, conduct and interpret research in the
fields of medical biology and morphofunctional sciences.

CONCLUSION

Based on the overall assessment of the submitted dissertation, the scientific results obtained,
the conclusions and contributions formulated, as well as the publication activity presented, I
consider that the work possesses the necessary characteristics of a dissertation for the award of
the educational and scientific degree “Doctor” (PhD) in the doctoral programme “Anatomy,
Histology and Cytology”.

Tihomir Rumenov Rashev demonstrates training in molecular biology, genetic analysis and
the morphofunctional interpretation of energy homeostasis. His professional development as a
lecturer in an anatomy department and the research experience he has acquired provide a sound
basis for his further academic development.



For the reasons stated above, I give a POSITIVE ASSESSMENT of the dissertation
and propose that the esteemed Scientific Jury award Tihomir Rumenov Rashev the
educational and scientific degree “Doctor” (PhD) in the field of higher education 7. Health
Care and Sports, professional field 7.1. Medicine, doctoral programme “Anatomy,
Histology and Cytology”.
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