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OT npod). A-p T0AopoB CHBKOB, AM
Karrenpa 1-10 aHaTOMH51, xmcrronoruq, UHTOJIOIMH H 6monorHH

MeaeLIHHCKH YHHBePCHTeT-IIneBeH

OTHOCHO.• AHCePTaUHOHeH 3a TIPHCb)KÅaHe Ha OHC „ÅOKTOP" B 06nacT Ha BHC111e

06pa30BaHue: 7. 3apaBeona3BaHe H cnopT, HarrpaBJ1eHHe•. 7.1. MeAH11HHa,

HayqHa cneUHaJIHOCT: AHaTOMHfl, XHCTOJIOrHA H UHTOJ10rHfl

ABTop: Tnx0MHp PYMeHOB PameB

xoMeocTa3a H THXHaTa ponq B pat3BHTHeT0 Ha 06e3HTeT H MeTa60JIHTeH CHHAPOM

Hayqen PbKOBoanrreJ1: Lou. A-p CTed)aH TPHd)OHOB, AORTOP (KaTeÅpa „AHaTOMHA,
6HOJ101*HA, MeÄHLIHHCKH YHHBePCHRT-IIJ1eBeH),XHCTOJIOI'HA, UHTonorH51

l. 061110 npeAcTaBHHe Ha npoueaypaTa n AOKTOPaHTa. CBC 3a110BeAN2 1992/01.07.2026 r.
Ha PeKTopa Ha MeAHUHHCKH YHHBepcmeT — IlneBeH CBM onpeaeneH '3a qneH Ha Hayt1HOT0

xypu BbB BPb3Ka C npoueaypaTa 3a 3aL11HTa Ha AHCePTaUHOHHH51 TPY'A Ha TeMa ,IIPOMeHH B

opeKCHreHHH H aHOPeKCnreHHH reHH, peryanpaumn eHeprniiHaTa xoMeocTa3a H THXHa-ra

POJIH B pa3Bn-rneT0 Ha 06e3HTeT n MeTa60JIHTeH CHHAPOM" 3a npHA06HBaHe Ha OHC
„A0KTop" B 06nacT Ha BHC111e 06pa30BaHme 7. 3ApaBeona3BaHe H cnopT 7.1. MeAHLIHHa,

AOKTOPCKa nporpaMa AHaTOMH51, XHCTOJIOI'H% H UHTOJIOrmq. ABTOPHa AMCePTaUHOHHH% TPYA
e THXOMHP PYMeHOB PameB — peÅ0BeH AOKTOPaHT KGM Ka-reapa „AHaTOMHfl, xucrronornq,

H 6UOJIOFH%, MeÅHUHHCKH YHHBePCHTeT-FIJ1eBeHC HayqeH PbKOBOAHTeJ1 AOI-I. a-p
CTe(baH AORTOP (KaTeApa „AHaTOMH51, XHCTOJIOI'HR, UHTOJIOI'HA H 6monorH51,

MeAHUHHCKH YHHBePCHTeT-11neBeH). 3a H3rOTBRHe Ha peueH3Hxra nonyqnx MaTepnaJIHTe,

H'3HCKBaLUH ce OT IlpaBHJIHHKa 3a 3a YCJIOBH51Ta H peAa 3a rlPHÅ06HBaHeHa Hay-IHH CTeneHH

3aeMaHe Ha aKaaeMHHHH B MeAHUHHCKH YHHBepcwreT-fIneBeH.
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CH 06pa30BaHue. Ilpe3 201 1 r. 3aBbp111Ba BHC111e 06pa30BaHHe CH BBB oaKYJITeTa110 6nonoruq
Ha CY „KJIHMeHT OXPHACKH" cTeneH Marncnp no MOJIeKYJ151PHa OT 2013 no
2018 r. pa60TH KaTO MOJIeKYJ1flpeH 6monor B YHHBepcwreTCKa na60paTopH% 3a HayqHH

H3CJ1eABaHHA — ceKUHA MoneKynapHa 6monorH* KBM MY IIneBeH. OT 2018 r. e acHCTeHT B

KaTeÅpa „AHaTOMUA, XUCTonorH%, UHTOJIOMA H 6monorHfl" Ha MeAUUHHCKH YHHBepcmeT-
IlneBeH.

OT 2015 40 2019 cneunanwpa 110 cneqnaJIHOCT•ra ,.AHaTOMH51, XVICTOJ101U151 H IAHT01101*H51" B

KaTenpa „AHaTOMH%, XHCTOJIOI"HSI, UHTOJIOFVIH H 61401101M*" Ha MeAHUHHCKH YHHBepcwrerr-
FIneBeH. [Ipe3 201 9 r. 110J1yqaBa CLIC'UH{IJIHOCT no „AHaTOMHS1, H UHTOJIOI*WI'

Hpe3 2019 r. e 3aHHcJ1eH (3aL10BeJ1 NQ 3065/18.11.2019 r.) 3a penoBeH AOKTOPaHT 110 AOKTOPCKa

nporpa,va „AHaTOMHS1. XHCTOJIOI'HH H UHTOJIOI*HSI", B KaTenpa „AHaTONIHS1. XHCTOJ101*V151,

H 6HOJ101'Hfl" Ha MejlM[LHHcKM YHHBepcwreT-FlneBeH. Hpe3 2024 r. e OTLIVICJ1eH OT

JL0KmropaHTypa c npaB0 na •gamwra (3aV10BC'JXNg 3535/09.12.2024 r).

2. AKTyaJIHOCT Ha TeMaTa. 3aTJ1bCTHBaHeTO BOAH 40 3HaHHMH CTPYKTYPHH H

nporv1eHH B MacTHa-ra TbKaH. B T03H KOHTeKCT MaCTHama TbKaH ce pagrnexxxa He npocT0 KaTO

Aer10 3a eHeprHfl, a KaT0 aKTHBeH eHÅOKPHHeH opraH. Bqnama MaCTHa T*bKaH e Haji-roneMHAT

eHÅOKPHHeH opraH B t-10BeLIJKOT0 TAJIO H ceKpeTupa ILIHPOK cneKTbp OT 6monornqH0 aKTHBHH
MOJIeKYJIH — aAH110KHHH, KaKTO H npoB%3nannrreJIHH UHTOKHHH KaTO TNF-u m IL-6. Te3H

y-lacTBa•r B perynaum;rra Ha aneTHTa, eHeprHiiHM% pa3x0A, MHCYJIHHOBarra

HYBCTBHTeJIHOCT, Bb3naJIHTeJIHHTe npouecu H CbAOBarra MacTHaTa TbKaH

qepeH AP06, CI-ceneTHa MycKynaTypa, naHKpeac HKOMYHHKUPa C MHOHCCTBO opraHH —

ueHTpaJIHaTa HepBHa cmcrreMa — qpe3 CJIO>KHa Mpexa OT eHAOKPHHHH, napaKPHHHH H

aBTOKPHHHH CHI'HUIH. MacTHaTa TbKaH KaTO eHAOKPHHeH opraH H xm110TanaMycbT KaTO

ueHTpaneH perynaTop d)opwrpaT HHTerpupaHa cucrreMa, KOHTPOJIHPaLUa eHeprHiiHHA 6anaHC.

Hapymemwra B Tau•l CHCTeMa, BKnyoqwreJIHO amcperynaumq Ha annr10KHHHTe H

xur10TanaMHLIHaTa cmrHaJIH3auuq, Jlexa-r B OCHOBaTa Ha pa3BHTne-ro Ha UHCYJIHHOBa

pe3HCTeHTHOCT, T2DM H Me-ra60JIHTeH CHHAPOM.

3. 1103HaBaHe Ha np06J1eMa. YB0AbT, npHBeAeHHTe OCHOBHH CBeAeHHA 3a

HapeÅ YBennqaBaHe Ha 3a60neBaeMocrra OT CBCTO%HHA, 06eAHHeHH TIOH%TPRTO

MeTa6HJIHTeH CMHÅPOM, oqepTaBaT eAH0 OT HaM-cepH03HHTe npeAH3BHKaTe11CTBa npeÅ
CbBpeMeHHaTaMeAHUHHa. 110ÅHepTaBa ce H He06x0AHMocrra OT 3aA%J160qeH0 H3cneÅBaHe Ha
eermonorH1-1HHTe H narroreHeTHMHHTe MexaHH3MH, CB'bP3Ba1UH rre3H CBCTOAHH*.
3a6eJIOKHM0 e TBOPLRCKOTO H3110113BaHe Ha UHTnpaHHfl JIHTepaTypeH MaTepuan, KoeT0
110Ka3Ba 1103HaBaHe Ha CbCT0flHHe-ro Ha np06neMa, TperrmpaH B AHCePTaUHwra OT

AOKTOPaHTKaTa.

4. XapaKTepHCTHKa H OLIeHKa Ha AHCePTaUHOHHHfl TPYA H nppmocwre. AmcePTaUHOHHH51T
e cTpyKTypmpaH cnopeA 06monpneTHTe U'3HCKBaHH% - BbBeAeHHe, JIHTeparrypeH 0630P,

uen H 3amaqn, MaTepnaJ1 u MeTOAH, pe3YJITaTH, 06Cb)KÅaHe, H3BOAH. IlpexxcTaBeH e Ha 126

CTP. 2 OT 6



CTPaHHUH H e 0HarneneH C 20 rra6JIHUH, 34 d)HrypH. BKJ1}OqeHH ca 5 LIHTHPaHH
ca 298 IIHTepaTypHH H3TOt-1HHKa. .

B JIHTepa1ypHHH 0630P e HarrpaBeH HCTOPHqeCKH npernezx Ha np06neMa, KaTO ca
aHaJIH3HPaHH pe3YJITaTHTe Ha pennua aBTOPH 3a MOP(bonorHHHHTe IIPOMeHH B MaCTHaTa

TbKaH, KOHTO HaCTb11BaT 3aTJ1bCTflBaHe. IIPHBeAeHHca AaHHH OT Hayt1HaTa nnrrepaTypa
3a xnnepTp04)Hfl H xnnep11J1a3HA Ha aAH110UHTHTe, Cb11POBOAeHH C Ha

H pa3BHTHe Ha XPOHHHHO Bb3naJ1eHHe, KoeTO urpae KJ110t10Ba POJ1fl 3a HOPMUIHOTO
nporruqaHe Ha OCHOBHH )KH3HeHOBOKHH d)H3UOJ101'HHHH npouecn. HanpaBeH e npernea Ha

aaHHHTe 3a ponwra Ha xnnorranaMyca B HHTerpaunxra Ha nepud)epHHTeMema60JIHTHU CHI'HaJIH
— OCHOBeH perynaTop Ha eHepruäHHA 6anaHC. IlpocneneHH ca H3CJ1eABaHUflTa Bbpxy
HapymeHaTa perynaunq Ha aHopeKcnreHHHTe H opeKCHreHHHTe HeBPOHH Ha XH110TanaMyca
nopaAH Bb3HHKBaLUa pe3HCTeHTHOCT KBM nellTHH.
1--1anpaBeHH%T ayraJIH3 Ha rrpernenaHarra cneunaJIH3upaHa JTHTepa-rypa 110Ka3a aKTyaJIHocrra H

3HaLIHMOCTera Ha 3aTJ1bCTflBa1-rerro KaT0 pe3YJITaT OT CJTO)KHH B3aHMOÅeiiCTBHA MOKAY
nepH(bepHH H LleHTpaJIHH MexaHH3MH. Pa36upaHeT0 Ha ere3H MexaHH3MH e OT Cb111eCTBeHO

3HaqeHHe 3a pa3pa60TBaHeT0 Ha IIPeBaHTHBHH H TeparreBTHHHH 110ÅXOAH e nano
OCHOBaHne Ha Ä0KTopawra na uema H 3anaqwre Ha HaCTOHIUHfl AHCePTaUHOHeH
rrpyn.

Ile.na Ha HaCTOfl1UOTO npoyt1BaHe e

•

na ce OUeHH acoumaumwra 110JIHMOPd)H3MHTe AdipoQ rs266729, LEPR Q223R
H FIOJIHMOPd)H3Ma B rena LEP C PHCKa OT gaTJ1bCT51BaHe, '3axapeH AHa6eT THII 2 (T2DM)
H CBbP3aHHTe KaPÅHOMeTa60JIHTHHHapymeHHA B eTHHqeCKH XOMOreHHa nonynaunq
OT CeBep03anaAHa bbnrapuq.

aa ce aHaJIH3npa pa3npeneneHHeT0 Ha reH0TH11HHTe H anej1HHTe qeCTOTH Ha

H3cneABaHHTe qpe3 cpaBHeHme MOKAY rpyna naUHeHTH c
MeTa60JIHTeH CHHAPOM m KOHTPOJIHa rpyna OT nonynaunxra Ha CeBep03anaAHa
bb11rapHA. .

MaTepnaJ1bT Ha H'3cneÅBaHeTO e Aoc-ranqer-l no 06eM, npaBMJIH0 non6paH H cTpYKTypnpaH,
A06pe ÅOKYMeHTHPaH H npeLIH3H0 permcTpnpaH, KoeTO rapawrnpa AOCTOBePHOCT Ha

pe3YJITaTHTe.

MeT0AHKa Ha H3CJ1eABaneTO. H3110J13BaHH ca AOKYMeHTaneH H COUHOJIOrnqeCKH MeTOA,

qpeg K0iiT0 e npoyqeHa Hc-ropmwra Ha 3a60J151BaHeTO H Cb11bTcTBamwre '3a601151BaHHfl, 0Tpa3eHH
B npHApyxaBauxaNEAHUHHCKa AOKY'MeyrraUH% Ha nauøeHTHTe. I-IPHBCHHKH naumeHTH e CHeTa

e 110Åp06Ha aHaMHe3a H (l)H3HKaJ1eH cTaTyc, H3CJ1eABaHH ca 6HOXHMHHHH 110Ka3aTeJIH 3a

OLIeHKa Ha MeTa60JIHTHH51 cTaTyc. H3B%pmeHH ca reHeTHHHH H3CJ1eABaHUfl 3a 30nvtpaHe Ha

reH0Ma qoBe111Ka AHK, KaTO ca H3r10J13BaHH KOMePCHaJIHH KHTOBe 3a ÅHK eyccTpaxmpHe H

coneB0 eKcTpaxupaHe Ha AFIK OT BeH03Ha KPbB.

CTaTHCTHqeCKHTe MeTOAH ca HOAXOA51L110 110A6paHH C He06XOAHMa 3a

H3cneABaHeTO. naHHHTe ca aHaJIH3HPaHH C 110Mourra Ha 111HP0K naHeJ1 OT CTaTHCTHHecKH

MeTOAH: AeCKPH11THBeH arm.TIH3, Bapna11H0HeH aHaJIH3, rpad)nqeH aHaJIH3,
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AJITepHaTHBeH ar-1aJIH3 — 3a cpaBH51BaHe Ha OTHOcnrreJIHMTeAWIOBe, Fisher exact test H chi

— 3a npoBepKa Ha XHITOTe'3H 3a HaJIVf1-me Ha BPb3Ka KameropHiiHusquare test
rlPOMeHJIHBH, One-way ANOVA — 3a npoBeprca Ha xur10Te3H 3a pa'3J1wme HAKOJIKO

He3aBHCHMH H3BaAKH, Student's t-test — 3a npoBepKa Ha XHTIOTe3H 3a pa'3nnque MOKÅY ABe

He3aBHCHMH H3BaÅKH, bHHapHa H MYJITHHOMHrraJIHa aorHCTnqr-1a perpecnq — 3a

KOJInqeCTBeHa OUeHKa Ha BJIHAHnerro Ha H3CJ1eABaHHTe (baKTOPH.

ÅaHHHTe ca BbBeAeHH H 06pa60TeHH CTaTHCTnqeCKH nal-ceT IBM SPSS Statistics 23.0. 3a

HUBO Ha 3HaqHMOCT, IIPH KoeTO ce 0TXBbPJIA HyneBaTa xnnoTe3a, 6e npueT0 p<0.05.

Pe3YJITaT11. Pe3YJITaTHTe OT H3cneABaHeTO ca HarneAH0 AeaMOHCTPHPaHVi H aHaJIH3HPaHH B

npeacrraBeHaTa AOKYMeHTaUHA H Ta6JIHUH). B CBOeTO npoyt-1BaHe Bbpxy eTHHqeCKH

XOMOreHHa ceBepH06%J1rapcKa AOKTopaHTbT YCTaHOBABa, qe

rs266729 B IIPOMOTOPHaTa 06nacT Ha reHa ADIPOQ e CBbP3aH C nowmeH PHCK OT

'3aTJ1bCT%BaHe H AHa6eT TWI 2 . G-aneJ1bT H reH0THTIHTe CG/GG ce CB%P'3BaT C no-BHCOK PHCK

OT MeTa60JIHTHH HapymeHHfl, IIOHHHCHH HDL-xonecTep0JIHH HHBa u HapY111eHH% B

rmoK03Harra xoMeocTa3a.

OeHOTH11HHAT aHaJIH3 yc-raHOB%Ba rlOBHL1.1eH HHÅeKC Ha -renecHa Maca, 110HHhCHH cepy,MHH
HHBa Ha HDLxonecTep0J1 H no-BHCOKa qecT0Ta Ha apTepuaJIHa xnnePTOHH% H T2DM IIPH

UHAUBHAHTe CbC 3aTJ1bCT%BaHe, CBOTBeTCTBaLUH Ha MeTa60JIHTeH xapaKTepeH 3a

MeTa60JIHTHH% CHHÅPOM. JlmncaTa Ha 3HaHHMa pa3JIHKa B cepyMHH're HVIBa Ha rJIYOK03a Ha

rnaAH0 rpynwre aBTOPbT CBbP3Ba C xeTeporeHHocrra Ha 1*JIHKeMHHHHfl CTaTYC B

H3cneABaHaTa nonynaumq.

I*eHeT1dt1HH51T aHaJIM3 r101€a3Ba, tie ADIPOQ rs266729 e CBbP3aH C IIOBHIIRH PHCK OT

3aTJ1'bCTSIBaHe H T2DM. HOCHTeJICTBOTO Ha G-anena H reHOTH[1MTe CG H GG ce CBbP3Ba
c•raTHCTHqeCKH 3HaLIHMO no-BHCOK PMCK, KaKTO H C LIPOMeHH B nna3MeHaTa 1'J110K03a Ha rnaAHO
H HDL-x0J1ec-rep011a. KoeT0 npennonara yqac-rne Ha TO'3H BaPHaHT B perynauwxra Ha

HHCY11HHOBa-ra ClYBCTBwreJIHOCT H r,'110K03HaTa xoMeocTa3a.

3a LEPR Q223R He e ycTaH0BeE1a 3Hat1HMa aCOUVtaUHfl CbC 3aTJ1'bc-rc,1BaHeT0

HO ce Ha6J110At1Ba reHOTvm-3aBHCHN1aBPb'3Ka C TIJ1a'3MeE1aTa r,'110K03a Ha rnaÅHO (AA
< AG < GG), KoeT0 npeanonara ajLHTHBeE1 Ha G-anena Wbpxy EJ110K03HaTa perynauvifl.

LEP -2548G>A He 1101€a3Ba 3H{1HMMta BP%3Ka 3,QTJ1bCT51Bt1HeTO HJ111

JIH11HJIHWre [10Ka3a-re11H. Bb11peKH TOBa ce ycrraHOB51B{1T reHOTH11-3aBHCHMH pa3JIHt1H51 B

cepyMHMTe HHBa Ha 1*J110K03a KOHTPOJIHaTa rpyna H 3Haqvnra acouma11H51 C apTepnaJIH,flTa

XVIIRPTOHH% HHAUBHAHTe 3aTJ1'bCTflBaHes KoeT0 mpennonara BMI-3aBucMM ed)eKT Ha
T03H Bapuawr.

Pe3YJIT,QTHTe r10Ka3BaT, qe reHeTHLIHwre BapnaUHM B aAH110KHHOBarra CHI"HaJIH3aLIH51

ped)11eKTnpano-H3pa3eH0 BbPXY XON1e0CTa3a, OTKOJIKOTO Bl.pxy 3aTJ1bCTSIBaHeTO

TOBa CbOTBeTCTBa Ha ,XHHOTegaTa, qe HapY11RHHflTa B aAH110KHHOBaTa

HNIarr no-Cb111eCTBeH •ga pa3Bwrue-ro Ha HHCYJIHHOBa pe'3HCTeHTHOCT H

T2DM. OTKOJIKOTO ga pa'3Bwrme-ro Ha gaTJ1bCTS113aHe KaT0 caN10c-rowreJ1eH (beHOTH11.
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H3BOAHTe 0606111aBaT BAPHO pe3YJITaTHTe OT H3cneABaHeTO. 110JTyqeHHTenaHHH npennonaraT
I-IUIHLIHe Ha Mexcay 110JIHMop4)H3Ma ADIPOQ rs266729 u 110BumeHa-ra
npeauc1103MLIH51 KGM 3aTJ1bCT*BaHe H 3axapeH AHa6eT THN 2, KaTO HOCHTeJICTBOTO Ha G-anena
ce CBBP3Ba CbC CTaTHCTHqeCKH 3HaHHMO no-BHCOK PHCK B H3cneABaHaTa nonynaunq.
Ha6J1}0AaBaHaTa reHOTH11-3aBHCHMa TeymeHUH* (CC < CG < GG), KaKTO H acoumauuxra Ha
ADIPOQ rs266729 c HHBaTa Ha nna3MeHaTa rnr0K03a Ha rnaÅH0 H HDL-xonecTepona,

npeAnonaraT BB3MO)KHO yqac•rne Ha T03H 110JIHMOP4)H3bM B HapymeHH*Ta Ha rJIK)K03HaTa

xoMeocTa3a H JIH11HAHHfl MeTa60JIH3bM.

IlonyqeHHTe pe3YJITaTH ca B CbOTBeTCTBne C npeAnonoxceHHeT0, qe reHerruqHaTa

Bapna6WIHOCT B reHHTe ADIPOQ, LEPR H LEP MO)Ke na AonpHHacq 3a HHAHBHÅyaJIHWre
pa3JIHLIHS1 B MeTa60JIHTHHS1 PHCK, BePOHTHO qpe3 MexaHH3MH, CBbP3aHH C aAHITOKHHOBa•ra

CHrHaJIH3aUHS1 H xoMeocTa3a.
B paMKHTe Ha HaCTOHUIOTO npoyqBaHe acoqnaUHHTe Mexcny H3cneABaHWre reHeTHt-1HH
TIOJIHMOP(bH3MH H noKagaTenwre Ha rJ110K03HaTa XOMeocTa3a ce oqepTaBaT KaTO no-
nocneAOBaTeJIHH B cpaBHeHne C Te3H 3a JIH11HÅHHfl npod)HJ1 H cTeneHTa Ha
IlpeueHKa Ha ny6JIHKaUHHTe H JIW-1HHfl npvmoc Ha A0KTopaHTa. OCHOBHHTepe3YJITaTH
OT AHCePTaUH%Ta ca ny6JIHKYBaHH B TPH ny6JIHKaUHH B pe(bepnpaHH H HHAeKCHPaHH B

Scopus H Web of Science cnncaHH51 — eAHa B Journal of Biomedical and Clinical Research
(2016) H ABe B Journal of IMAB (2022). Ily6JIHKaUHHTe ca B CbaBTOPCTBO, KaTO B eAHa
ny6JIHKa11MR AOKTopaHTbT e Bonem aBTOP, KOeTO MH aaBa OCHOBaHue Aa CMxraM, qe HMa

rrpHHoc B pe3YJITaTHTe.I-IpeÅc-raBeHa e cnpaBKa 3a ABe UHTHpaHHfl B qyxnec-rpaHHH CllHCaHHS1

Ha eÅHa ny6nmca11Hfl. VIMa H 3 Cb06UxeHHfl Ha Hayt1HH (bopyMH, KaKTO H eAHH peaJIH3HPaH

(BbTPeyHHBePCHTeTCKH, HaUHOHaJ1eH) npoeKT no TeMaTa Ha ancepTauuwra.

ABTope(bepaTbT e cTpywrypnpaH npaBHJIH0, KaTO 0Tpa351Ba CbXbP)KaHHeTO, OCHOBHHTe

pe3YJITaTH H IIPHHOCHTe Ha AHCePTaUHOHHHA TPYA.

IlpenopbKHTe MH 3a 6bÅe1110 H3110J13BaHe Ha AHCePTaUHOHHHTe npHHOCH H pe3YJITaTH ca 3a

npHJ1araHeT0 HM B no-HaTaTbL11H0T0 H3yqaBaHe H pa3umpABaHe Ha Ta3H np06neMaTHKa,

IIPH KoeTO nonyqeHHTe pe3YJITaTH aa ce ny6JIHKYBaT H B caMocrroxreJIHH Hay-IHH CTaTUH.

IlonyqeHHTe acoumaumm cneABa Aa 6baarr r10TBbPAeHH B no-roneMH, He3aBHCHMH nonynauHH
H qpe3 d)YHKUHOHaJIHH H3CJ1eABaHHR.

3aKJ110qeHHe. AHCePTaUHOHHHflT Ha THXOMHP PYMeHOB PameB pa3rne)KAa np06neM,
KOMTO e C HayqeH H npaKTHqecKH HHTepec B 06nacrra Ha MOPd)OJ10rHLIHHTe HayKH.

IlonyqeHHTe pe3YJITaTH 060raT%BaT 1103HaHnxra C HOBH H OC'bBPeMeHeHH aaHHH 3a

acoumauwrraMOKAY 110JIHMOP(bH3MHTe ADIPOQ rs266729, LEPR Q223R H LEP -2548G>A H

(beHOTH11HUTe IIP0flBH Ha MeTa60JIHTHH51 CHHÅPOM B eerwqeCKH XOMoreHHa rronyna11HH OT

CeBep03anaÄHa Bmrapuq. FlonyqeHH ca aaHHH 3a punpeaeJ1eHneT0 Ha reHOTH11HHTe H

aneJIHHTe yeCTOTH Ha H3CJ1eABaHHTe rlOJIHMOPd)H3MH B H3CJ1eABaHaTa nonynaunq, KOUTO

pa3111Hp%BaT Haj1Ht-1HaTa 3a rel--1eTw-1HaTa cTpyKTypa Ha GnrapcKaTanonynaLIHA

no OTHOL11eHHe Ela Te3H reHeTHLIHH BapuaHTH. TOBa e peaneH HayqeH IIPHHOC. V'13noxeHneT0

H od)0PMJ1eHHeT0 Ha AHCeprraUHOHHHA erpya H Ha aBToped)epaTa e MHOro A06po. H3Bbp111eHa e

roJIAMa no 06eM H Tp}'AHa 3a H3T1bJIHeHHe pa60Ta. T0Ba noKa3Ba, qe AOKTOPaHT%T npHTOKaBa
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TeopeTHLIHH 3HaHH% H IIPOd)eCHOHUIHH YMeHHH 110 Hayt1HaTa cneqnaJIHOCT, KaKTO u YMeHHfl 3a

caMOCTome11HU Hayt1HH M'3CJ1eABaHHA. IlpeÅCTaBeHHTe MaTepnaJIH H AOKYMeHTH no

npoueAypaTa 0Tr0Bapxr HanbJIHO Ha H3HCKBaHHflTa Ha 3aK0Ha 3a pa3BHTne Ha arcaneMHHHH51

CbCTaB B Peny6JIHKa bbnrapHH, IlpaBHJIHHKa 3a npunaraHe Ha T03H 3aKOH, PernaMeHTa '3a

npHA06HBaHe Ha OHC „ÅOKTOP"B MeÅHUHHCKH YHUBePCHTeT-HneBeH.

Bb3 OCHOBa Ha H3JIO)KeHOTO aaBaM nonoxwreJIHa oueHKa 3a npoBeAeH0T0 Hayt1H0 H3cneABaHe
B AHCePTaUHOHHVfA •rpyn, KaTO npexuararvl Ha rroqurraeM0T0 Hay-IH0 xypm ma rlPHCbAH Ha

THXOMHP PYMeHOB PameB 06pa30BaTeJIHaTa H Hayt1Ha crreneH „ÅOKTOP"B 06naCT Ha BHCU_1e

06pa30BaHne 7. 3mpaBeona3BaHe H cnopT, Hanpaßneyme 7.1 MeAmuvma,

Hayqr-ra cneuuaJIHOCT AHaTOMH%, H UHTOJ101*Hfl.
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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, I 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 Rashev, 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, I 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
— adipokines, as well as pro-and secretes a wide range of biologically active molecules

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.

• 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

— for quantitativetwo independent samples, Binary and multinomial logistic regression
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 bodymass 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 consistentwith 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 practical interest 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 ofthe Bulgarian population with respect to these genetic variants. This is a real 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 Staff in 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, I give a positive assessment of the scientific research conducted in the

dissertation, and I 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

31.08.2026


