
PEUEH3H%
OT npocb. HB'aH HJIROB MacnapcRH

Ka-reapa no aHaTOMHfl, H CbAe6Ha MeAViUHHa,
MeAHUHHCKH (l)aKYJIRT, CY „CB. KJIHMeHT OXPHACKH"

OTHOCHO: AnceperaUHOHeH TPYÅ 3a npHCb)KAaHe Ha 06pa30BaTeJIHa HayqHa cTeneH „AOKTOP"
06J1acer Ha BHcme 06pa30BaHHe: 7. 3ApaBeona3BaHe H cnopT

npod)eCH01NJIH0 HanpaBJ1eHHe: 7.1. MeAHUHHa

AOKTOPCKanporpaMa: „AHaTOMU51, XHCTOJIOPH9 m UHTOJIOFWI"

ABTop: THXOMHP PYMeHOB PameB

TeMa: „TIPOMeHH B opeKcnreHHH n ar-10perccnreHHH reHH, perynnpauxn eneprniiHaTa

xoMeocTa3a n rrqxl•larra pong B pa3BwrneT0 Ha 06e3HTeT n Mema60JIHTeH CUHAPOM"

HayqeH PbKOBoanrren: AOL(. A-p BeHeJlHHOB TpHd)0H0B, AM

1. 061110 npeacrraBHHe Ha anceperaUHOHHHH TPYA n AORTOPaHTa
[IpencTaBeHHflT AHcepTa[1H0HeH TPYA Ha THXOMHP PYMeHOB PameB e pa3pa60TeH B

Karrenpa ,AHaTOMHfl, XHCTOJIOFH%, umonornq m 6monorH%" Ha MeÅULIUHCKH YHHBepcnrreT —

IlneBeH H e HacoqeH KbM KOM11J1eKCeH H aKrryaJ1eH np06J1eM, pa3110J10xeH Ha rpaHHuarra MOKAY
aHaTOMWTa, HeBpoeHA0KpmH0J10ruma, M0J1eKynqpHarra 6HOJIOFH% H MeTa60JIUTHaTa Menmuvma.
B ueHTbpa Ha pa3pa60TKaTa CTOH rel-1eTPiHHaTaBapna6HJIHOCT B CUCTeMHTe Ha aÅH110HeKTHHa m

nenTHHa H Bb3MO)KHaTa BPb3Ka 3aTJ1bCT51BaHeTO, 3axapHH51 AHa6eT Tldr-1 2 H npyru
KOM110HeHTH Ha MeTa60JIUTHV1}1 CHHAPOM.

H360pwr Ha TeMa e normqeH 3a AOKTOPCKa rlporpaMa „AHaTOMH51, XMCTOJIOFH% H

UHTOJIOFHH", AOKOJIKOTO eHeprHViHa•ra xoMeocTa3a ce peanuwpa qpe3 CJIO)K1-1a HHTerpaLIH%

TbKaHH H UeHTpaJIHH perynaTopHH crrpyKTypm, BKJffOHHTeJIHO

XVIIIOTaJ1aMmqHVITe 51Apa u rrexHwre opeKcmreHHH H aHOPercnreHHH HeBPOHHH nonyna1_1HH.

TpyÅbT He e KnacnqecK0 Mop(bonorHLIH0 V13CJ1eÅBaHe B TeCHH% CMHCbJ1 Ha ÅYMaTa, a pa3mmp51Ba

aHaTOMHHHH51 nonxon KBM u MOJIeKYJ1flPHO-reHeTHt1HHTe MexaHU3MH

Ha perynaumq. MMeHHO TUH BPb3Ka cTpyKTypa, (l)YHKUH51 MOJIeKYJ1flPHa perynauv•ifl

npvmaBa Ha pagpa60TKaTa HHTepnucumr1JIHHapeH xapmaep.
KaT0 uqno npencTaBeHa-ra pa60rra norca3Ba nocneÅOBarreJIH0 yqacrrme Ha AOKTOPaHTa B

Cb6mpaHeT0, 06pa60TKaTa H HHTepnpeTauuxra Ha KJIHHHHHH, 6HOXHMUHHU u reHeTw-1HH naHHH.
V13CJ1eÅBaHeTO e opraHH3upaH0 OKOJIO KOHKPeTeH KJIHHHqeH KOHTHHreHT m cpaBH%Ba KOHTPOJIHa

H rrapreTHa rpyna, KaTO Bbpxy OCHOBa ce TbPC51T reH0Tmn-(beH0TH11HH B3aHMOOTHomeHH51.

HanpaBflT 060CHOBaHH H3BOÅH B paMKwre Ha orpaHnqeHnxra Ha AH3aViHa „cnyqaii-
KOHTPOJ1a".



2. KpaTKH 6norpad)HLIHH n areaneMHLIHH Aar-II-IH 3a AHCePTaHTa

THXOMUP PYMeHOB PameB e MOJIeKYJ1flPeH 6HOJIOr no 06pa30BaHme m v•fMa

11bT, KOVITO eCTeCTBeHO ro Hacot-1Ba KbM Hacrroquwra AHCePTaUHOHHanp06neMaTHKa. 3aBbPUIHJ1
e 6aKaJ1aBbpcKa cTeneH no „MoneKYJ1flpHa 6monoruq" H MarmCT'bPCKa CTeneH no MOJIeKYJIRPHa

6monorH51 C B 06nacrra Ha Ha )KViBOTHHTe H L10BeKa. [lpwrexaBa H

cneumaJIHocT 110 „AHaTOMHfl, XHCTonorH51 u UHTOJlorw"

MY AeäHOCT e CBbP3aHa C MemmUUHCKH YHMBePCHTeT — IlneBeH. B

nepH0Aa npeÅH 110CT%11BaHeTO cm 1-•cæro aCHCTeHT pa60TH KaT0 MOJIeKYJ1qpeH 6HOJIOr B

YHHBepcmeTCKaTa na60paTopH}1 3a Hayt1HH H3cneABa1-1Hfl, a OT 2018 r. e aCHCTeHT B ceKTopa no

aHaTOMHfl, XHCTOJ10rW1 H UHTOJ101'Hfl. Ta3M nocneAOBarreJIHOCT e BOKHa 3a oueHKaTa Ha

AHcePTaL(HOHHHR TpyA, KaTO 0651C1-1%Ba A06paTa MY opmeHTaumq KaKTO B MOJIeKYJ1flPHO-

reHeTHLIHHTe ereXHHKH, TaKa H B HHTepnpemaumq Ha H3cneABaHVi51

np06neM.

B npenonaBaTeJ1crcaTa CH AeMHOCT yqacTBa B 06yqeHHerro no UHTOJIOFU%, X'HCTOJ10rnq H

eM6PHOJ101"Hfl, KaKTO H no aHaTOMHH, XHCTOJ10rH}1 H UHTOJIOFH% I-la qoBeKa. rIpeÅcTaBeHaTa

cnpaBKa r10Ka3Ba H yqacrrme B MeTOÅHMHVi u aKaÅeMHHHHneiHOCTH, BKJ110HHTeJIHO

pa60Ta CbC CTyneHTP1 B 6mrapo- H aHrnoe3MMH0 06yqeHue. TOBa e 110AXOÅfl1_u npod)ecH0HaJ1eH

3a KaHAHAaT B AOKTOPCKa nporparua no aHaT0MHfl, XHCTonorHfl H UHTOJIOFH%.

3. Texnnqecrca xapaKTepncrrmea H cTpyKTypa Ha AMCePTaUHOHHHH TPYA

AncePTaUHOHHHflT TPYA e C 06111 06eM 159 CTPaHHUH. CTpyKTypnpaH e B rrpaAHIAHOHHHTe 3a

AOKTOPCKa pa3pa60TKa pa3Åenm: BbBeAeHme, JIHTepærypeH 0630P, neJIH H 3anaqm, MaTepuaJIH M

MeTOÅH, pegymaTH, AHCKYCU%, 3aKJ1}oqeHHe, U3BOÅH, HPUHOCH, 6T,ne111H HaCOKH H nepcneKTHBH,

IIPHJIO)KeHHfl H nwreparrypeH CIIHC%K. OCHOBHaTa erccnePHMeHTaJIHa H aHaJIHTHHHa qacm e

pa3BHTa AO OKOJIO 120-Ta CTpaHmua, cneA KoeTO ca BKnvoqeHH nonp06HH IIPHJIOhCHHfl H

Tpynwr CbÅT,pxa 3HaHHTeneH 6poVi Ta6J1mum, rpad)HKH, cxeMH H (burypn, U3110J13BaHH I-caKTO

3a mpencrraBHHe Ha JIHTepaTYPHH KOHUe11UHH, TaKa H 3a Ha C06CTBeHHTe

pe3YJrraTH. Oc06eH0 110J1e3HH ca npencTaB51HH51 Ha reHOTmr1HWre H aneJIHHTe

qecT0TH, CbOTHOL11eHU51Ta Ha LIIaHCOBere H BPb3KHTe MDKAY' reH0TH11HTe H Me-ra60JIHTHHTe

110Ka3aTeJIH. B MeTOAHq1-1arra qacT ca BKJ110qeHH H U306paxeHHfl Ha npoAYKTH OT

peCTPHKUHOHHU pearcuum, Koemo npaBH na60parropHm51 anrOPHTbM no-necH0 npocneAHM.

CTpyKTypaTa e JIOrHLIHa H r103BOJ1flBa nocneÅ0BaTeJlH0 npocneA51BaHe OT 06uxarra
(l)H3monorHHHa H paMKa Ha eHeprHVIHaTa xoMeocTa3a KbM KOHKpeTHHTe

reHeTHHHH BapmaHTH H TflXHaTa KJIHHHLIHa HHTepnpeTaLIPi%. Ha MecTa M3JIO)KeHHeTO 6H Morno na
6bÅe no-cTerHaT0 H penaKUHOHHO yeAHaKBeH0, HO TOBa e npeÅH BCHMKO Bbnpoc Ha CTHJI H He

nporv1eHfl cbAbp)KaTeJIHaTa CTOMHOCT Ha H3BbPU1eHOTO H3CJ1eÅBaHe.

4. AKTyaJIHOCT H 3HaMHMOCT Ha Hayt1Haera np06neMarrmca

3aTJ1bCT51BaHeTO H MeTa60JIHTHH%T CHHAPOM ca cpen HaM-3H&1HMHTe CbBPeMeHHH

NCAHUHHCKH np06neMH nopanu BUCOKaTa HM qecT0Ta H BPB3KaTa HM 3axapeH AHa6eT 2,
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apTepmaJIHa xnnePTOHM%, AMCnmnmneMH51 H CbPÅeHH0-CbÅOBa 3a60neBaeMOCT. CBBpeMeHHH%T

nornen Bbpxy Te3Pi CBCT051HH51 HaAXB"bPJ151 KJ1acnqeCKOTO pa3rne)KÅaHe Ha MacTHaTa 'IYbKaH KaTO

macHBH0 eHeprHVfH0 neno H 51 onpeÅeJ1fl KaT0 aKTHBeH eHÅOlCPHHeH opraH, KOMTO qpe3

anvi110KHHH yqacTBa B CMCTeMHaTa perynauldfl Ha Merra60JIH3Ma.

OT aHaTOMHLIHa H HeBP06HOJ10rHHHarneAHa T0MKa oc06eH0 BOKHO e B3aHMoneMCTBHeTO
nepH(bepHHTe CHI*HUIH m xur10Tanatv1yca. APKyaTHOT0, napaBeHrrpHKYJ1apH0T0,

BeHTPOMeAnaJIHOTO H AOP30MenmaJIHOTO qnpo, KaKTO H naTepaJIHHTe XVff10TanaMHHHH 06J1aCTH,

(l)0PMnpaT (I)YHKUHOHUIHO cBbp3aHa Mpe>l€a, B KOATO ce HHTerpmpaT 3a eHeprmViHHTe

3anacH, npueMa Ha xpaHa u eHepropa3xona. JIe11THHOBaTa CHrHaJIH3aUH% 3aeMa LteHTPUIHO

MACTO B cucrreMa, a aAH110HeKTHHbT e Ba)KeH MOAynaTOP Ha nepH(bepHaTa HHCYJIHHOBa

LIYBCTBHTeJIHOCT H Mema60JIUTHaTa xoMeocTa3a.

M3CJ1eÅBaHeTO Ha eAHHUMHH HYKneOTUÅHH B remrre ADIPOQ, LEPR H

LEP e aKTYUIHO, 3a1110T0 1103BOJ1flBa na ce oneHH naJIH qacT OT UHÅHBmnyaJIHaTa Bapna6MJIHOCT

B MeTa60JIHTHHfl (beHOTH11 MO)Ke na 6bÅe 06%CHeHa qpe3 reHeTHHHH (baKTOPH. FIOA06HH

aconuaUHH no npaBHJ10 ca nonynauH0HH0 3aBVICHMH H HeBHHarm ce Bb311POH3Be)KAarr

eAH03HaqH0 B pa3JIHLIHH eTHuqecKH rpym,i. HopaAH TOBa naHHUTe OT nonynauhfl OT

CeBepoganaAHa bbnrapH51 caMOCT051TeJIHa CTOMHOCT H AOWbJIBaT HUIHHHaTa

3a reHeTHLIHHTe AeTePMHHaHTH Ha KaPAHOMeTa60JIHTHHHPHCK.

5. CTeneH Ha n03HaBaHe Ha Hayt1HV1f1 np06J1eM H JIHTeparypeH 0630P

JIHTepaTypHmxr 0630P e 06eMeH u neM0Hc•rpupaA06po r103HaBa1-1e Ha OCHOBHUTe 3BeHa B

perynaumma Ha eHepruMHHfl 6anaHC. Pa3rnenaHH ca cTpyKTypaTa H (l)YHKLIHHTe Ha 6qnaTa,

Kad)51BaTa m 60K0Bæra MaCTHa T'bKaH, npouecwre Ha JIHnorerqe3a H JIH110JIH3a, eHÅOKPUHHaTa
(l)YHKUU51 Ha aAH1103HaTa TbKaH, 6monorH51Ta Ha ner1TMHa, nellTHHOBH% peue11Top H

aÅH110HeKTHHa. 3HaLIHTeJIHa qacT e 0TÅeneHa Ha cmrHaJIHHTe 116THIÅa, BKA}oqwreJIHO

JAK/STAT, MAPK H CBbP3aHHTe C THX MexaHH3MH Ha neriTHH0Ba pe3UCTeHTHOCT.

Oc06eH0 peneBaHTeH KBM AOKTOPCKaTa nporpaMa e pawaeJ1bT 3a xH110TaJ1aMyca H

xnn0TaJ1aMHHHHTe qapa, perynmpamn npueMa Ha xpaHa H eHeprHVIHaTa XOMeocTa3a. ABTOPbT

purnemcna operccmreHHHTe NPY/AgRP H aHopeKcnreHHHTe POMC/CART HeBPOHHH

nonynaunm, KaKTO u ponxra Ha OCHOBHUTe XH110TanaMUHHH ueHTPOBe H BPb3KHTe HM C

XOPMOHaJIHM CVTHUIH. TaKa M0J1eKynqpHo-reE-1eTPi1-1HaTa qacT I-la pa3pa60TKaTa e

rlocTaBeHa B He06XOÅHMU51 KOHTeKCT.

0630PbT e HO-CKOPO LI-IMPOK, OTKOJIKOTO KPUTHHHO ceneKTHBeH, HO HMa ACHa

06pa30BaTeJIHa CTOMHOCT H Cb3ÅaBa nocTaTbLIHa TeopeTHLIHa OCHOBa 3a C06CTBeHOTO

H3CneABaHe. CHJIHa cTpaHa e CTPeMOKbT na ce 06eÅHH9T Aar-IHH OT aHaTOMmma,

HeBP06HOJIOFHflTa, MOJIeKYJ1flPHaTa CHEHaJIH3aUHfl H KJIHHHHHaTa MeTa60JIHTHa naT0J10run.

6. Ilen H 3ana'1H

I-lenpne ca (bopMYJIHpaHH RHO: na ce OUeHH acoumauuxra
ADIPOQ rs266729, LEPR Q223R n BapnaHT B reHa LEP c pucrca OT 3aTJ1bCT%BaHe, 3axapeH
Aua6eT THII 2 H CBbP3aHHTe KaPAHOMeTa60JlHTHHI-lapymeHHfl, KaKTO u na ce aHaJIH3upa
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punpenenebluerro Ha reH0TH11Hmrre H anenHHTe qecT0TH qpe3 cpaBHeHme TapreTHa H

KOHTPOJ11-1a rpyna OT norlYJ1aLIHflTa Ha CeBepoganaÅHa bbnrapm.

F10CTaBeHHTe 3maqu ca normqHO IIPOH3BOÅHU Ha UeJIHTe H BKJ110LIBarr cpaBHHTeneH aHaJIH3

Ha ay-1TP0110MeTPMLIHH, KJIHHHHHH H 6HOXHMHLIHU r10Kuærenm•, onpenenm-le Ha reHOTHflHUTe H

anej1HHTe qeCTOTW, OUeHKa Ha BPb3KaTa Ha TPHTe H3cneÅBaHH 110JIMMopd)H3Ma C MeTa60nnrre1-1

CHHAPOM, 3aTJ1bCTflBaHe, T2DM H apTepnaJIHa XHnePTOHHW, aHaJIH3 Ha reHOTH11-(beHOTmr1HHTe

B3aHMOOTH0111eHH% H Ha Bb3MO)1CH anen-A030B KaKTO H OUeHKa Ha OTHOCHTeJIHH*

npHHoc Ha rer-1eTHt-1HHTe H (beHOTH11HHTe xapaKTePHCTHKH 3a IcaPAHOMeTa60JIHTHH51PUCK.

Tum nocTaHOBKa e AOCTaT'bMHO KOHKPeTHa H npoBepHMa. Tn 1103B011%Ba nonyqeHHTe

pe3Y'JITaTH na 6bAaT npmco Cb110CTaBeHH C npeÅBapHTeJIH0 d)opMYJ1upaHHTe Bb11POCH, KoeTO e

B0KHa xapaKTepmcTHKa Ha eAHa AHCeprraUHOHHa pa60Ta.

7. MaTepnaJIH n MeTOAH

Vi3cneABaHH51T KJIHHHqeH KOHTHHreHT BKJffOHBa 156 yqacTHmum, Ha6upaHH BbB Bmopa

KJIUHHKa no KapÅH0J10FH51 Ha YMBAJI „Å-p reoprmCTPaHCKH" — FIJIeBeH u B cneunaJIH3Hpa1-1a

KapnvtonorHMHa 60JIHHUa B [IneBeH. KOHTPOJIHaTarpyna BKJUOHBa 74 JIHUa 6e3 3aTJ1bCTflBaHe H

82 nuna C MeTa60JIHTHH PUCKOBH xapaKTePHCTHKH.Ana6er THII 2, a rrapreTHarra rpyna
HocoqeHH ca KPHTepHH 3a BKJIEOLIBaHe H Vf3KJUOMBaHe, a npoeKTbT e on06peH OT KOMHCWlTa 110

eTHKa Ha Hayt1HOM3CJ1eAOBarreJICKaTa neäHOCT Ha MY — ElneBeH. YqacTHnumrre ca

3a UeJIHTe H MeTOAHTe H ca nonnmcanu Cbrnacne.

MeT0AHLIHH%T KOMnneKC BKJIYOHBa AOKYMeHTaJ1eH H KJIHHHqeH 110AxoÅ, na60paTopHH

6HOXHMHHHH U3cneABaHH51 H MOJIeKYJ151PH0-reHeuqeH aHaJIH3. 3a reHOTnr1H3VIPaHeTO ca

VIPHJIO)ICHH PCR PCR-RFLP nonxonm, c nocneABama Bld3yaJIH3auv•iR H uwrepnperraumfl Ha

peCTPHKUHOHHViTe npoÅYKTH. V1360PbTHa MeTOÅH e 3a Uenmrre Ha npoeKTa H e B

CbOTBeTCTBne C xapaKTepa Ha H3CJ1eABaHHTe eAUHWIHH HYKROTHAHH

CTaTHCTmqecKaTa 06pa60TKa e H3BbPL1-leHa c IBM SPSS Statistics 23.0 npu npar Ha

3HaHHMOCT p<0.05. V13110J13BaHH ca AeCKPH11THBeH H Bapua1AH0HeH aHaJIH3, nonx0AH,

m rroqeH TeCT Ha Fisher 3a KaTer0PHViHH HPOMeHJIHBH, eÅH0(baKTopeH ANOVA, t-TecT H

J101'HCTHHHa perpecnq. IIPH reHeTMMHHTe acoumauuu ca npencrraBeHH Ha

IllaHCOBeTe H 95% AOBePHTeJIHH HHTePBUIH. KaT0 LVIJIO CTaTHCTmqeCKHflT MHcTpyMeHTapmyM e

AOCTanqeH 3a nocTaBeHHTe 3anaqm H 1103BOJ1flBa KonmqecTBeHa OUeHKa Ha Ha6Jl}OÅaBaHHTe

BPb3KM.

HpaBH A06po BneqaTJ1eHme Ha aBTopa na HHTerpupa pa311HLIHH TH110Be

KJIHHViHHa, 6UOXHMULIHa H reHeTHHHa. HMeHHO KOM6UHaUH% npHÅaBa

npaKrrmqecyca CTOMHOCT Ha pa60maTa m HaMaJ151Ba PHCKa OT eÅHOCTpaHHa HHTepnpeTauuq caM0 Ha

eAHH 110Ka3aTen.

8. XapawrepncTHKa n ouemca Ha nonyqeHHTe pe3YJITaTH

Pe3YJITaTHTe ca opraHH3HPaHH r10CJ1eAOBaTeJIHO cnopeA Tpme OCHOBHH H3CJ1eÅBaHH

reHeTHHHH CHC'rerv1H — aAur10HeK1'HH, ner1THHOB peue11Top H ner1THH. IlpeAH reHeTHHHHfl aHaJIH3

ca cpaBHeHH OCHOBHHTe (beHOTHr1HH H KJIHHHHHH xapaKTePHCTHKH Ha rpynme. OqaKBaH0,
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JIHUaTa 3aTJ1bCTflBaHe 110Ka3Barr no-BMCOK BMI, no-He6naronpuxreH MeTa60JIHTeH npod)MJ1 H

no-BHCOKa qecT0Ta Ha apTepuaJIHa xvmepT0HH% u T2DM, KOeTO TIOTBbP)KÅaBa aneKBaTHocvra Ha
(l)0PMHpaHHTe rpynm.

I-IaM-y6eAHTeJIHHTe pe3YJrrarru ca CBbP3aHH c ADIPOQ rs266729. B

U3CJ1eÅBaHaTa nonynaLIHfl ce YCTaHOB%Ba 110-BHCOKa qecT0Ta Ha G-anena IIPH •rapreTHaTa rpyna
m CTaTHCTUqeCKH 3HaHVIMH aconmaUHVf C r10BH111eH pmcrc OT 3aTJ1%CT51BaHe H T2DM.
I-IpezxcmaBeHaTa reH0TH11-3aBvtcHMa TeHAeHUH% CC < CG < GG H Bpb3Karra C VIJIa3MeHaTa

1*MOK03a Ha rnaAH0 u HDL-xonecTepona110ÅKpe11flT npennonoxeHneTO, qe T03U BapnaHT MO)Ke

na HMa 3HaqeHne 3a rJIEOK03HaTa xoMeocTa3a H qacT OT JIUFIHAHWI apod)HJ1.

Ho OTHOU1eHHe Ha LEPR Q223R pe3YJITaTHTe ca no-YMepeHH H HMeHHO TOBa npaBH

HHTepnperraumrrano-Hane)KJIHa. He ce YCTaHOBflBa y6eAHTeJIHa acoquaUHfl 3aTJ1bCT51BaHero

HJIH HO ce Ha6J1}0ÅaBaBPb3Ka C Bapma6HJIHocrra Ha FIJIa3MeHaTa rJIK)K03a Ha

rnaAH0. ABTOPbT He npeeKc110Hupa orrpmuæreJIHHTe pe3YJITarrm, a rn TIOCTaBfl B KOHTeKCTa Ha

ny6JIHKYBaHH naHHH H Bb3MO)KHHTe nonyna1_1H0HHPi pa3111dLIHfl.

I-IPH 110JIHMOPd)H3Ma LEP -2548G>A ce YCTaHOBflBaT no-orpaHmqeHH M KOHTeKCT-3aBHCHMH

OTHOmeHH%, KaTO no-RHa acouna11H51 ce Ha6J1}0ÅaBa no OTH0111eHHe Ha apTepmaJIHaTa

xunepT0HH51 npu nnua 3aTJ1bcT51BaHe. T03H pe3ynrraT e HHTepnperupaH KaTO Bb3MO)KHa

npoRBa Ha B3amMoneäcTBne MOKÅY reHeTHLIH1d% BapnaHT H MeTa60JIHTHH51 (l)eH0Tmn, a He KaTO

caMOCToxreneH YHHBepcaJ1eH PHCKOB MapKep.

BOKHa cmpaHa Ha pe3YJITaTHTe e, qe •re He ce CBOKÅaT no npceHe Ha CTaTHCTnqecrca

3HaHHMOCT Ha BCHKa ueHa. MacT OT H3CJ1eABaHHTe BPB3KH ca HeraTHBHU m ca npencrraBeHH KaTO

TaKHBa. TOBa e KopewreH HayqeH 110ÅXOA. acoqnaTHBHHTe reHeTHL-1HH H3cneÅBaHM51 JIHncaTa

Ha BPb3Ka B KOHKPeTHa nonynauuq Cb1UO HOCH oc06eH0 KoraT0 ce cpaBHflBa C

pe3YJITaTH OT npyrn nonynauuu.

9. AHCKYCHH

AHCKYCHflTae pa3BHTa OTAeJIHO 3a ADIPOQ, LEPR H LEP H 3aBbPUIBa c 0606maBa111

aHUIH3 Ha Tpwre cnp%M0 MeTa60JIHTHHTe xapaKTePHCTHKH. ABTOPbT CM10CTaBfl
C06CTBeHHTe pe3YJITaTH C aaHHH OT MOKAYHap0ÅHama JIMTeparrypa H npaBHJIH0 OT6eJ1fl3Ba, qe

reHerrmqHHTe acouuaLIHH IIPH 3aTJ1bCT51BaHe H MeTa60JIHTeH CHHAPOM ca KONITIJ1eKCHH H MoraT Aa

6bÅaT 3aBHCMMH OT 11011YJ1auH0HHarra cTpyKTypa, cpenarra, nona, Bb3Pacma u npyrm (IjeH0Tur1HM

(barcrropm.

A06po BneqaTneHne npaBLd purpaHmqaBaHeT0 acouuauvifl H HPHHUHHOCT. B

3aKJHOHHTeJIHaTa qacT e nocoqeH0, qe AH3aMHbT „cnyqaä-K0HTpona" He F103BOJl%Ba

IIPHHHHHO-cneÅCTBeHH 3awuoqeHHfl u qe pa3MepbT Ha U3BaAKaTa e OTHOCHTeJIHO orpaHHqeH.

OT6eJ1513aHa e nuncarra Ha APtpeKTHH 110Ka3aTeJIH 3a HHCYJIHHOBa pe3MCTeHTHOCT. CaMOTO
nocoqBaHe Ha Te3Pi orpaHuqeHH51 CBHneTeJICTBa 3a pea,'1HCTHHHa OUeHKa Ha AOKa3aTeJICTBeHaTa

CTOMHOCT Ha C06CTBeHHTe naHHH.

Cnopen MeH Hai-Cb1UeCTBeHaTa CTOÖiHOCT Ha AHCKYCHflTa e B onwra na ce purnexnær
Tpurre reHeTHLIHV1 Bapma1-1Ta He H30nmpaH0, a KaTO enerv1eHTH OT no-IllupoKa peryJ1aTopHa
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CMCTeMa. TOBa e no-6JIH3KO AO CbBPeMeHHaTa npevraBa 3a MeTa60JIHTHH% CHHAPOM Ka•ro

pe3YJITaT OT KYMynaTHBHO neVICTBue Ha MHO%CCTBO MoneKYJ1%PHH, HeBpoeHAOKPMHHU H cpeAOBH

(barcropn.

10. H3B0AH

H3BOÅHTe ca CBbP3aHU C npeacrraBeHm•re pe3YJITaTH H He M'3JIH3aT CbU1eCTBeHO H3BbH

rpaHmume Ha npoBeAeHOT0 Vi3CJ1eÅBaHe. Te 0606maBaT pa3JIHqmwra KOHTPOJIHarra H

TapreTHaTa rpyrla, acoumaumxra Ha ADIPOQ rs266729 c npenmc1103HLIH51Ta KBM 3aTJ11,cTflBaHe H

T2DM, reHOTmn-3aBHCMMMTe BPb3KH C xoMeocTa3a H HDL-xonecrrepona, JIHncama
Ha y6eAHTe11Ha aCOUVtaUHfl Ha LEPR Q223R 3aTJ1bCTflBaHeTO u no-orpaHuqeHHTe
OTHOmeHH% Ha LEP -2548G>A C OTAeJIHH KaPAHOMeTa6011HTHH110Ka3aTenu.

Oc06eH0 BOKHO e, qe aBTOPbT npaBH AU(bepeHUHPaHH, a He reHepaJIH3upaHH 3aKnyoqeHH%.

AaHHHTe nonrcpenxr no-McHa BPb3Ka Ha qacT OT U3CJ1eABaHHTe BapvtaHTH C HapY111eHH%Ta B

rJ1}OK03HaTaxoMeocTa3a, OTKOJIKOTO C JIHf1HAHH51 HJIH CTeneHTa Ha 3aTJ1bCTflBaHe KaTO

caMoc•rowreJleH (l)eH0TH11. TOBa e YMepeHa u Hayt1H0 KOPeKTHa urnepnperaumq.

11. Hayr1HH n Hayqno-npn.noxnn npm-tocn

IIPHHOCHTeca (bopMynmpaHH B ABe rpynn — c opmrHHaneH u c TIPHJIO)ICH xapaKTep. KbM

OPWHHaJIHW1'e MO)Ke na ce 0THece nonyqaBaHeT0 Ha AaHHH 3a reH0Tmr1HHTe H anej1HHTe qeCTOTH

Ha VBCJ1eABaHViTe B KOHKPeTHa ceBepH06bJ1rapcKa nonynaumq H

YCTaHOBSIBaHeTO Ha CTaTHCTUqeCKH 3HaLIHMa aconuaUH51 ADIPOQ rs266729 u 110BHU1eH

PHCK OT 3aTJ1bCT51BaHe H T2DM, KaKTO H C 110Ka3aTeJIH Ha rJ1}OK03HaTa xoMeocTa3a H HDL-
xonecTepona.

CbLLteCTBeH e H purpaHmqaBaHerro Ha pagnnt1H1,19 Ha Tpnrre reHeTHLIHH

BapmaHTa. 3a LEPR Q223R He ce AOKa3Ba BPb3Ka 3aTJ1bCT51BaHeTO H HO

ce oqepTaBa Bb3MO)KHO OTHOmeHme KBM rJuOK03HaTa xoMeocTa3a. 3a LEP -2548G>A ce

nonyqaBarr KOHTeKCT-3aBHCHMH acoumauHH, oc06eH0 no OTHOLL1eHHe Ha apTepmaJIHaTa

xnnePTOHHfl npu 3aTJ1bCTeJIH UHÅHBUÅH. Te3H pe3YJITarrm ca none3HH HMeHHO 3aLÅOT0 r10Ka3BaT,

qe orrneJIHHTe He Morær na 6bÅaT pa31'J10KÅaHH ICaTO YHHBepcaJIHH MapKepH

H3BbH KOHKPeTHH% (l)eHOTH11eH H 11011YJ1aLIHOHeH KOHTeKCT.

FIPHJIO)KHaTa CTOiiHOCT e no-crcopo nepcneKTHBHa, OTKOJIKOTO HenocpencTBeH0 KJIHHHLIHa.

ÅaHHHTe MoraT aa 6bÅaer H3110J13BaHH ICaTO pecbepeHTHH cneÅBa1UH reHeTHLIHH u

enmneMmonorHLIHH npoyHBaHM% Cb3AaBaT npennocTaBKH 3a BKJHOLIBaHe Ha 110A06HH BapmaHTH

B 6bÅeLUH MYJITVtreHHH Momenn 3a OUeHKa Ha KaPAHOMeTa60JIHTHH51pmcK. [IpaBHJIHO e Aa ce

110ÅqepTae, qe 110A06Ha ynoTpe6a U3HCKBa HegaBHCHMO 110TBbP)KÅeHue B no-roneMH H3BaAKH.

12. ny6JIHKaUHOHHa aRTHBHOCT, cBb1)3aHa C HayqH0T0 1-lanpaBJ1eHne

IlpeAcTaBeHH51T CllHCbK BKJ110HBa TPH ny6JIHKa11HH B 6mrapcKH H MOKAYHaPOAHH U3ÅaHH%,

ped)epmpaHH H HHÅeKCMPaHM B Web of Science. CpeÅ T51X OC06eHO npmca MeTOÅHLIHa Bpb3Ka C

AHCeprraUUOHHHfl •rpyn UMa ny6JIHKaUHflTa, 110CBeTeHaHa de novo AH3aVIH Ha PCR-RFLP aHaJIU3

3a nerreK1-(Mfl Ha B reHa Ha nellTHHOBH% peuenTop B XH110TaJ1aMUHHH upa. TUH
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pa60Ta r10Ka3Ba caMOCTOflTeneH HHTepec H npaKTHqecKH OFIHT Ha AOKTOPaHTa B MOJIeKYJ151PHO-

reHeTHLIHaTa MeTOÅHKa, H3flOJ13BaHa H B nuceprrauuxra.

OCTaHaJIHTe ny6JIHKaUHH r10Ka3BaT yqacrrne B KOJIeKTViBHU HayqHH pa3pa60TKH B 06nacrra

reHeTHHHwre u HeBP06HOJIOrmma.Ha MoneKYJ151PHarra MeÅHUHHa,

Ily6JIHKaUHOHHaTa aKTHBHOCT e CbOTBeTHa Ha paHHU% eTan OT aKaneMHLIHOT0 PUBHTHe Ha

Kablnmnarra M 110Årcpe1151 BneqaTJ1eHRT0 ga nocneÅOBaTeJIH0 H3rpa)KAaHe Ha H3cneAOBaTeJICKH

13. Onemca Ha HayqnaTa caMOCTOf1TeJIHOCT H npod)ecn0HaJIH0T0 pa3BHTne

OT npencrraBeHHTe MaTepmaJIH ce Bld)KÅa, qe AOK'ropaHT%T I-rpmTexaBa KOMnerreHTHOCT B

MORKYJ1flPHO-6UOJIOFHHHUTeTeXHHKH H MONC na rm npvmara B paMKHTe Ha

H KJIHHmqeH np06neM. TOBa e oc06eH0 BOKHO 3a cbBpeMeHHarra aHaTOMVd%

H XHCTOJIOI"HH, Kbaerro BCe no-yecT0 ce U3HCKBa pa60Ta Ha rpaHuuarra MOKAY KnacmqecrcaTa

MOJIeKYJ1%PHaTa reHeTH1ca H KOJImqeCTBeHHfl aHaJIH3.

IIPO(beCHOHaJIHH51T MY B KarrenpaTa H mpenonaBarrencKaTa neViHOCT A011bJIBarr HayqHaTa

nonroTOBKa. KaHÅHÅaT%T HMa KOMTO MO)Ke na 6bAe none3eH 3a pa3BVITmeTO Ha KaTenpa
TIO aHaTOMPf51, X'HCTOJIOI'H% H UHTOJIOFHH — KaKTO B 06yqeHneT0, TaKa H I-IPH BbBe)KÅaHe-ro Ha

MOJIeKYJ1flPHU Merronm B Hayt1HHTe pupa60TKH. 3a aKaneMHL11-1aTa 061UHOCT e BOKHO MJ1aAH

mpenonaBarreJIH C TaKaBa KOM6HHHPaHa nonroTOBKa Aa 6bAaT HacbpqaBaHH na pa3BHBaT TpaMHa

HayqHa H npenonaBaTeJ1c}ca Kapmepa.

14. 06uxa oueHRa

AmcePTaUHOHHM51T•rpy,'l Ha THXOMHP PYMeHOB PameB He UeJIH aa pel-1JH M3qepnaTeJIH0

H3KJ110HHTeJIHO Bbnpoc 3a reHeTHKaTa Ha 3aTJ1bCTflBaHeTO H MeTa60JIHTHH% CHHAPOM.

HeroBaTa CTOViHOCT e no-KOHKpeTHa H peanucTHLIHa: B eAHa Aed)HHmpaHa nonynaumq ca

U3CJ1eÅBaHH TPH (I)YHKUHOHUIHO 3Hat-1HMH reHeTHLIHH BapvraHTa, Cbnoc•raBeHH C KJIHHHHHH H

6HOXHMHLIHH 110Ka3aTeJIH, a nonyqeHwre aCOUHaUHH ca HHTepnpeupaHH B KOHTeKCTa Ha

CbBpeMeHHHTe npencrraw 3a aÅH110KHHOBaTa u xmnomanarvlw-l}-larra perynaumq Ha eHeprHVIHaTa

xoMeocTa3a.

Pa60TaTa HMa orpaHmqeHH%, xaparcrepHM 3a T03H Turl lipoyLIBaHuq — YMepeH pa3Mep Ha

H3BaAKarra, AH3aMH „cnyqaVi-KOHTpona", OTCbCTBHe Ha qacT OT no-3aAbJ160qeHHTe MeTa60JIHTHH

110Ka3aTeJIH H He06XOAHMOCT OT 6bAeuxa He3aBHCHMa Bannaauw. Ba)KH0 e 06aqe, qe Te3H

orpaHuqeHH% ca ocb3Hærm H orrqerreHH OT aBTopa. B paMKHTe Ha noceraBeHPiTe nenu ca nonyqeHH

AOCTaTbHHO C06CTBeHU pe3YJITaTH, KOHTO 1103BOJ151Barr (bopMynmpaHe Ha U3BOÅH H npHHOCH.

KaT0 peueH3eHT oneH51BaM rlOJIO)KHTeJIHO xapaKTep Ha

pa3pa60TKaTa, BPb3KaTa C aHaTOMHflTa u HeBpoeHAOKPHHHarra perynauhfl, rlPHJ10HCHuerro Ha

MOJIeKYJ1flPHO-reHeTHHHH MeTOAH m onwra 3a HHTerpmpaH aHaJIH3 Ha rel-1eTHLIHH m (beH0TH11HH

AaHHM. IlpeÅcrraBeHHflT r101ca3Ba HayqH0 H3PaCTBaHe cnoc06HOCT Ha AOKTOPaHTa na
nnam,tpa, H3BbPUIBa H HHTepnpermpa Vf3CJ1eABaHe B 06nacvra Ha MeÅHUHHCKaTa 6HOJIOFHfl H

HayKH.
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3AKJ1kOLIEHHE
Bb3 OCHOBa Ha L151JIOCTHæra OUeHKa Ha npencrraBeHHfl AHCePTaUHOHeH Tpyu, nonyqeHHTe

Hayt1HH pe3YJITaTH, (bopMynupaHHTe U3BOAH H HPHHOCH, KaKTO H npencrraBeHaTa

ny6nurcaum0HHa aKTHBHOCT, CHHTaM, qe pa3pa60TKaTa npHTexaBa He06XOAHMHTe

xapaKTepmcTHKH Ha AVICePTaUHOHer-1 TPYA 3a TIPHA06HBaHeHa 06pa30BaTeJIHaTa H Haym-la

cTer1eH „AOKTOP"B AOKTOPCKa nporpaMa „AHaTOMUfl, XHCTOJ101'Hfl H

THXOMHP PYMeHOB PameB neMOHCTpupa 110A1*OTOBKa B 06J1acrra Ha MoneKY'J151pHarra

reHeTHLIHH% aHUIH3 m HHTepnpeTa11H51 Ha eHeprLdLiHaTa

xoMeocTa3a. flP0(beCHOHaJIHOT0 MY pa3Bmrrue KaTO npenonaBarreJ1 B aHaTOMnt1Ha Kaq•enpa H

npHA06HTHflT Hayt1HOH3CJ1eAOBaTeJICKH OllHT ca A06pa OCHOBa 3a no-HaTaT%111HOTO MY

aycaneMHLIH0 H3pacTBaHe.

nopaAH naBaM IIOJIO)KHTEJIHA OUEHKA Ha AHCePTaUMOHHHH

H npen.rraraM Ha YBaxaeMOT0 Hayt1H0 'Kypn na npHCbAH Ha THXOMHP PYMeH0B PameB

06pa30BaTeJIHaTa H Hayt1Ha cTeneH „AORTOP" B 06J1aCT Ha BHcme 06pa30BaHne 7.

3apaBeona3Bane H cnopT, npod)ecH0HaJIH0 HanpaB.ueHne 7.1. Mennumm, A0KropcKa

nporpaMa „AHaTOMHf1, xncrronornq n IIHTonornq".

H3rOTBHJ1 peueH3Hf1Ta:
npod). HBaH HJIK0B MacnapcKH

KaTenpa no aHaTOMH%, XHCTOJIOrHfl, marronoroaHaTOMHfl u C'bAe6Ha MeAHUHHa

MeAUUHHCKH (barcymeT, CY „CB. KJIHMeHT OXPHACKH"

19.09.2026 r.
rp.

Flonnnc: .
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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 ofmetabolism.

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

ofwhite, 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 ofNorthwestern Bulgaria.
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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 ofCardiology
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
ofMedical 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 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 ofa 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

4



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 afterial 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 ofthe 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
ofmultiple 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
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convincing association ofLEPR Q223R with obesity, and the more limited relationships ofLEP -

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 ofmolecular 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
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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 ofenergy 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, I 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 ofmedical 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.
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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".

Prepared by:

Prof. Ivan Ilkov Maslarski

Department of Anatomy, Histology, Pathology and Forensic Medicine

Faculty ofMedicine, Sofia University "St. Kliment Ohridski"

Date: 19 September 2026

Sofia

Signature: ..... ..... ...
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