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Ha AC, IIpotokon Ne 40/25.11.2024 cbMm u30paHa 3a BBHIIEH YWICH HA HAYYHO XKYPH IO
mporeaypa 3a 3alldTa Ha JUCEpTallMOHEH TPyA 3a NpojoOuBaHe Ha oOpa3oBaTelHA U
Hay4Ha CTeneH ,,Jloktop® ¢ kanaunar bopucaas LiBeranos lumutpos.

IIpencraBeHuTe 1Mo mpoueaypara JOKyMEHTH Ca I'BJIHA M OTrOBapsAT HAa U3UCKBAHMATA HA
3PAC B Peny6nuka bwarapus, IlpaBunnuka 3a HeroBoto mnpuiioxenue, [IpaBunHuka 3a
PAC na MV-IInesen u [IpaBunnuka 3a MUHUMaTHUTE HallMoHaIHU u3uckBanus (MHU) mo
wi. 20, an. 5 or 3PACPB 3a npunoOuBaHe Ha HaydHaTa CTENEH Bb3 OCHOBA Ha
IIPEI0CTaBEHAaTa MU aBTOPCKa CIpaBKa 3a cboTBeTcTBUE ¢ MHU.

CraHOBHUIIETO € HM3rOTBEHO BB3 OCHOBAa Ha JUCEpPTAllMOHEH TpYJ, HamucaH B 00eM OT
137 crangapTHH CTpaHUIH, CTPYKTYPUPAaH B pa3JielnTe: BbBEIEHHE 2 CTp., JIUTepaTypeH
0030p - 33 cTp; en U 3aJauu - 2 CTp; MaTepuanu U MeToau - 28 crp; pesynraru - 20 ctp;
nuckycus - 17 cTp; 3akimoueHre W W3BOJU - 3 CTP, MPUHOCH - | CTp, mpuioxkeHus 4 ctp.
U3I0JI3BaHa uTepatypa - 18 ctp.

OO0 npeacTaBsiHe HA JOKTOPAHTA

bopucnag IlperanoB JIMMUTPOB € 3aBbpIIni OakagaBapcka CTETEH MO MOJICKYJISIpHA
o6uosoruss B CY "Cs. Kimment Oxpuucku" mpe3 2011 r. u MarucTbpcka CTeNeH IO
buoduzuka B CY "Cs. Kimument Oxpuncku" npe3 2013 r. [Ipe3 2013 r. cnedenBa KOHKYpC 32
acucteHT 1 oT 21.06.2013 r. e Ha3HauyeH Ha JUTBKHOCT ACUCTEHT B Karenapa "Xumus u
buoxumus", MY-Ilnesen. [Ipe3 2019 r. e 3auncien 3a TOKTOpaHT Ha CBOOOHA MTOATOTOBKA
kbM Kareapa "Xumus u buoxumusa". Ilpod. Jumutrep ['ocronmHOB craBa BTOPH HaydeH
pBKOBOIUTEN Ha JOKTOpaHTa cuutaHo oT 13.04.2022 r. Ha 12.09.2022 r. bopucnas



JIUMUTPOB € MOJOKUJI M3MUTA 32 JTOKTOPAHTCKM MHUHUMYM. 3amoBeATa 3a OTYMCISABAHE Ha
bopucnas lumutpoB ¢ mpaBo Ha 3ammuTa ¢ ¢ Ne3175 ot 19.10.2023. Ha 11.11.2024 Ha
pa3IIMpeH KaTeIpeH ChBET € MpoBeJcHa ampolanusaTa Ha AUCEPTALMOHHUS TPYA ,,AHAIU3
poJIsiTa Ha TEHETUYHU BapUaHTU Ha TPoMOOGMINYHU (aKTOPH B MATOJOTHATA HA IICOPUAZHC
Bynrapuc’ 3a npugoousane Ha OHC ,,JlokTop*

AKTYaJTHOCT Ha TeMaTa

[Icopua3uchT € XpOHHYHO BB3MNAIUTENHO 3a00JsBaHE Ha KoOxXKaTa, CpeIlallo ce C
yectoTa MeXy 1 u 5 % OT HacesleHneTo B pa3jIMyHU NOMYyJIalud. XPOHUYHOTO aKTUBHpPAaHE
Ha BpPOJCHATa U aJlalTUBHA MMYHHA CUCTEMa BOJAT JI0 YBPEXJaHE HA MHOXECTBO ThKaHH U
opranu. IlcopuazuchT € CBbp3aH C peAulia ChIIBTCTBAILM 3a00JSBaHUSA, KaTO TICOpPUATHYCH
aptput, bonect Ha KpoH, pak, aprepuanHa XUNEpPTOHUS, ChPAECYHO-CHIOBU 3a00JIIBaHUS
(CC3), Xponmuna obOctpykTuBHa OenoapobHa Oosect (XOBB), HeanmkoxoimHa MacTHa
yepHoapobHa 6onect (NAFLD), nenpecus u ap.

Ot gpyra cTpaHa ICOPUA3UCHT YECTO € CBBP3aH M C KapIuOoMeTaboIuTHH (aKTOpH
KaTo 3aTibCTsABaHE, 3axapeH AuabeT, XUIEepIUNHUAEMMs, WHCYIMHOBA PE3UCTEHTHOCT U
Metabonutren cungpoM (MC). Tesu dakropu aupektHo nosumasarT pucka ot CC3,
apTepUaHU U BEHO3HH TPOMOO3H M BOJAT /10 IPEXKAEBPEMEHHA CMBbPTHOCT IPU HNAILIUEHTH C
IICOpHUA3HUC.

[TporpoMOGOTHYHNTE T€HETUYHU (AKTOPH, KaTO MyTallMM B TE€HUTE, ydacTBallU B
KoaryJjanusTa Ha KpbBTa (Hanpumep reHure Ha ¢aktop V Leiden wim nporenn C), morar 1ga
JIOIIpUHECAT 3a MOBULIEHOTO 0oOpa3zyBaHe Ha TpoMOu. [Ipu manueHTu ¢ ncopuasuc Moxe Ja
ce HaOJI0/1aBa MOBHIICHA aKTUBHOCT Ha BB3MAIMUTEIHUTE MAPKEPHU M KOAryJIalusiTa, KOETO
yBeJIMYaBa pUCKA OT CbPACYHO-CHIOBM 3a00jsBaHMs. Bb3MokHaTa Bpb3Ka MEXAY
MICOPHA3UC M TPOTPOMOOTHYHUTE CHCTOSIHUA MOXE Ja ObIe H pe3ynraT oT oO0Imu
BB3IAIUTEIIHA MEXaHU3MHU, KOMTO BJIMAAT Ha KPbBHATa XOMOCTa3a.

CrpuieBpeMeHHO, 3a00JIIBAHETO € TOJUI€HHO, JOKa3aHO OT EMUIEMHOJIOTMYHU M
(bamMHUITHU TPOYYBaHMsI, ABJDKAIIO ce Ha e(eKTa Ha rojisiM Opoil JIOKyCH B YOBEILIKHUS TE€HOM,
OTKPHUTH 4Ype3 TeHOMHH acormatuBHu u3cienBanusi (GWAS). Pons 3a Bb3HHMKBaHETO Ha
NICOpHa3Kca, KaKTO U HA MHOTO OT ChITbTCTBALIUTE 3200 sIBAaHUSI UMAT U cTpeca U pakTopuTe
Ha OKOJIHaTa cpeja.

Bropekn, uye He € yCcTaHOBEHa OKOHYATElIHA IPUYMHHO-CIEACTBEHAa BpPB3Ka,
KOMOMHAIMITa OT T€HETUYHU (aKTOpH, OOIM CUTHAJIHU MbTUIIA U (AKTOPU HA OKOJHATA
cpeaa Ou Moruia jia JoBeJie J0 MCOpUa3nuc U ChbIIbTCTBAIIUTE TO 3a00JsIBaHUs, KaToO KIOY0Ba
€ pojisTa Ha MMYyHHara CHCTEMa M XPOHWYHOTO Bb3MaleHHE. TeMaTa € H3KIIOYUTETHO
aKTyaJHa U COLIMAIIHO 3HA4YMMa, MPE/IBU]I BUCOKATa YECTOTa U XPOHUUEH XapaKTep, KakTo Ha
Icopuasnca, Taka 1 Ha MHOTO OT OCHOBHUTE KOMOPOUIHOCTH.

CTpykTypa Ha TUCePTANMOHHUS TPYA:

JlucepTaluoHHUAT TPy € MpeacTaBeH B o0eM 137 cTpanui, chabpka 28 tabnuiy,
34 ¢urypm m 3 mnpwinoxenus. JombaHUTETHUTE MaTtepuand chabpxkar 10 Tabmuim.
JlutepaTtypHata cripaBKka BkitouBa 410 3arnaBusi Ha aHTIHICKU U 4 HA OBJITapCKU €3HK.

JInteparypeHn 0630p

B nureparypHuss 0030p TOApOOHO € pasrienaHa KIMHUYHATA KapTUHA U
eMUIeMUONIOTHsI Ha 3a00JIsIBAHETO, KaKTO M HEroBara CIIOKHA TMAaTOreHe3a, BKIII0YBAIA
CHUCTEMHO XPOHHYHO Bb3IMajeHHe, FTeHETUUYHU U NMpUI0OUTH PUCKOBHU (aKTOpU Ha cpejarta.
MHoro moipoGHO ca OMHUCaHU KaKTO TeHETUYHHUTE M3CJIEBAHMUs, CBbP3aHU C M3SICHSIBAHE Ha
MOJINTEHHUSI MYJATH(aKTOpUajeH XapakTep Ha OosiecTTa, Taka U MMYHOBB3NAIUTEIHHUTE
MEXaHW3MH, BKIIOYBAIIM B3aWMOJCUCTBUETO MEXIy BpOJCHATa MU aJalnTUBHATA MMYHHA



cucTeMa, MeIMUPaHo OT MUTOKUHM, BKIouuTeaHo TNF-ao, uarepdepon y u ap. Pasrienanu
ca TOCJIeIOBATEIHO U M3UYEPIIATESITHO Pa3IMIHUTE KOOOPOUIHOCTH, HA-4eCTO CPEIIaHu MPH
NAIlMeHTH C TICOPHAa3sHUC U CBBP3aHH CbC CHCTEMHOTO Bb3NajeHue. ToBa BKIIOYBA
3aTIIbCTSABaHE, nuadeT, MmeTaboauteH cuaapom, CC3.

CrienuaHO BHUMaHHUE € OTJENIEHO Ha 3a00IsiBaHUsI CBBP3aHH C KPHBOCHCHUPBAHE H
TpOMOOGWINY, KaKTO M C TEHETHYHUTE MapKepu B Ta3um obisact, ¢ kouto Karempara mo
Xumus u buoxumust uma awiaroromauiieH Oorat onut. ToBa ca momumopdusmu (-675 ID,
(4G/5G) B rena Ha muasMuHOreH aktuBatop uuxumOmrop tum 1 (PAI-1); 677 C>T
(rs1801133) B rena 3a MerwieHterpaxuapodonar penykraza (MTHFR); momumopduzbsm
PL(AL1)/PL(A2) (rs59181TGB3) B rena komupai cyoeaununata GPIIla (uaterpun B3) Ha
rnukonporeud 1b/111a(GP 1Ib/I1la); momumopduszsm FVL (rs 6025) B rena Ha dakrop V;
noaumopduzbem 20210 G>A (rs179996) B rena 3a nmporpom6oun (FII).

LesTa Ha qUcepTALMATA € W3BEJEHA JIOTHYHO OT 0030pa M M3Ka3aHaTa XUIOTe3a, a
MMEHHO JIa C€ MPOoydYaT HSIKOJKO CIEHU(PHYHH MOJIUMOPPU3MHU KAaTO PUCKOBU (aKTOPH,
CBBp3aHU C MPOBB3NAIUTEIHU U MPOTPOMOOTHYHH CHCTOSHHS ITPH MAIIEHTH C TICOPHA3HC.
3amaynTe cieaBar OT IMOCTaBeHATa Il 3a M3SCHSIBAaHE HA BPH3KaTa MEXy HOCHTEICTBO Ha
MOTUMOPH(3MHUTE U ONPEeIITHE PUCKA 32 pa3BUTHE HAa NICOPHA3HC, KAKTO M 3HAYEHUETO UM
3a eBeHTYAJIHU KOMOpOuaHOCTH, B T.4.: CC3, tnadeT Tun 2, XUNepIuIHIEMUH, 3aTIIbCTIBaHE
1 MeTaOOJINTEH CUHIPOM.

B pazmena Marepuaim W MeTOAM Ca ONKCAaHW JCTAWIHO KaKTO MOa00pa U
KIMHAYHUTE KPUTEPUH 32 BKIIOUBAHE B M3CJICBAHETO HAa M3CIICABAHWUTE TMAIMEHTH, Taka U
Ha KOHTPOJIHA Tpyla OT 31paBu Xopa. M3scHeHM ca BUIOBETE J1a0OpPATOPHU U KIMHUYHU
JaHHU, ChOpaHU OT OOJHUYHATA JOTYMEHTALMsS, KAKTO U KPUTEPHHUTE 32 AUArHOCTULIUpPAHE
Ha KOMOPOHMTHOCTHUTE.

B wacrra 3a nmaGopaTopHHTE H3CIEIBaHHMA Ca BKJIIOYEHH M MOIPOOHO ONHMCAHU
Meroaute 3a wuszosmpane Ha JIHK, wMeroaure 3a reHoTMnupane ~— Ha HM30paHHTE
noaumopdusmu: anen — cnerupuues PCR, pectpukimonen anamu3 (RFLP) ¢ araposna
enexktpodopesa, u mynarumiekced PCR mocnenBaH oT mperu3Ha celeKTUBHA XUOpUAN3aIus
BbpXy JsieHTa (Strip assay); eH3uMHO-cBbp3aH uMyHocopOeHTeH ananmu3 (ELISA) 3a
omnpenensHe Ha PAI-1 koHLleHTpausTa B cCEpyM.

[lpu ananu3a Ha NAaHHW € M3IMOJI3BAHO pa3JeNisHE Ha TpynaTa Ha OOJHHTE, CIIOpen
TEXHHUsl T€HOTUI U CPaBHEHHWE HAa HOCUTEIUTE Ha PUCKOBHUTE ajieId U T€HOTUIU C BCHUUKU
ocraHany HeHocutend. [1o aHanornyeH Ha4MH € u3cieBaHa Bpbh3Kara Ha MOIMMOpdu3MuTe
C KJIMHUYHU M JAOOpaTOpPHM JaHHU Ha MAlMEHTUTE C ICOPHA3HUC CHPSIMO HEHOCHTENIM Ha
MYTaHTHHS ajejl, KaTo € CpaBHEHa YecToTaTa MM B TPYIHUTE HA MAlMEHTH, Pa3/IeICHU CIIOpe.
rerotuna. Cratucrudyeckara oopaboTka e HanpaBeHa ¢ SPSS, Bepcus 23.0., ¢ aconuatuBeH
Y BapualoOHEeH aHau3. M3noa3Bany ca mapaMeTpruyHu U HelapaMeTpHYHI METOIH .

Pe3yarature ca mpeacTaBeHH CUCTEMAaTHYHO M IOCJEI0OBATEIHO, OHATJIEJCHU Ca C
TaObMUIM W TpaduKy, CpaBHABALIM aJEIHUTE W TEHOTUIIHH pa3IpeesieHus] Ha PUCKOBHUTE
aJleNld MEXAY I'pyNHUTe Ha MalUMeHTH M KOHTPOJIM, KAKTO M CHOpE] Pa3lIuYHUTE KIMHUYHU
XapaKTepUCTUKU U KoMopOuaHocTTH. M3cnenBana e rpyna ot 109 manueHTu ¢ ncopuasuc,
Karo npeobnanaBat Mbxere U 181 3apaBu koHTpoiH. Cpen KOMOPOUIHOCTHTE Ha ITBPBO
MSICTO € XUIIEPTOHMSITA, TTOCNIE/IBaHA OT METAa0OIMTEH CUHIIPOM, ricopuaTudeH aptput, CC3,
nuabet tun 2. CpaBHEHU ca YECTOTUTE HA PUCKOBHTE ajieNid M TEHOTHIM Ha M3CJICABAHUTE
MOTUMOPQHU3MH  Cpell TAIMEeHTH C TIICOPUA3uC ¥ 3ApaBH KOHTPOJIH. YCTaHOBEHa €
CTaTHCTUYECKM 3HAaYMMa pa3iuKa camMo 3a HocuTelcTBOTO Ha reHotun 4G/4G Ha
nosumopduzeMm -675 ID, 4G/5G B rena na PAI-1 mpu nanumeHTUTE € MCOPHA3UC CIIPSIMO
KOHTPOJIUTE. 32 OCTaHAJIUTE NOTMMOP(U3MHU He ca HaOIr01aBaT 3HAUUMH Pa3JIUKH.

W3cnenBana € Bpb3KaTa Ha PHUCKOBUTE aJICTU/TEHOTHIM HAa HW3CIICIBAHUTE
NOTUMOPPU3MH € METaOOMUTHUTE IIOKa3aTed U KOMOPOHIHOCTH MpH MAIMEHTUTE B
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rpymnata Ha OonHUTE ¢ ncopuasuc. 3a 4G/4G na nmonmumopdussm -675 ID, 4G/5G B reHa Ha
PAI-1, kakto u 3a TT renorun Ha moaumopdussm 677C>T (rs1801133) B rena na MTHFR
€ yCTaHOBEHa Bpb3Ka C HUBATa Ha KPbBHA 3axap Ha TJAJHO NpU MAIMEHTH C JUA0ET |
IICOPHA3KC, KAKTO W Bpb3Ka Ha PUCKOBUS reHotun ¢ HuBara Ha HDL xonectepon u
TUCTUIUIEMHS TPU TAIIMEHTHUTE C TICOPUA3UC.

HocurenctBoro Ha wmyrantHus anen rsb918(C) ce cBwp3Ba ChC ciydaWTe Ha
TPUTITUUEPUIAEMHUS], XUIIEPXOJIECTEPOIEMUA U HUCKUTE cToMHOCTH Ha HDL npu nauuenTu c
rcopuasmc, GakTopu JoNpHHACAIIHM 3a pa3BuTueTo Ha CC3 u MeTaboIUTEH CUHAPOM.

HocutencrBoro Ha myrantHus aien Ha FVL (rs6025) ce cebp3Ba ¢ HuBara Ha CRP
IIPU MAIMEHTH C IICOPUA3UC, U MOKa3Ba MO-3HAYUMO MPOBB3NAIUTEIHO U IPOTPOMOOTUYHO
CBbCTOSIHME IIPU Te3U ManueHTH. [0 chlus HAYMH HOCUTENICTBOTO HAa MyTaHTHUsA anen FII
20210A 3HaunMO yBeJIMYaBa PUCKa 3a Pa3BUTHE 3a JUAOCT TUI 2 M C€ CBBpP3Ba C BHUCOKHU
CRP croifHOCTH TIpU MAIMEHTH C IICOPUA3UC, KOETO MPEAIoiara, 4e TO3HM MOJIUMOpPPU3IBM
CBIIO UMa IPUHOC KbM IPOBB3MNATUTETHHUTE IPOLIECH.

Jluckycusi M1 M3BOIU

Ha 0a3a Ha mosyueHHUTe pe3yiTaTd € pa3rbpHATa JUCKYCHUS, B KOATO TUCEPTAHTHT
00001aBa MOJTYYEHUTE pe3yaTaTd U TMpaBU CPaBHEHUE C JHUTEpaTypHUTE AaHHU. J[0Opo
BIIEYATJICHUE NPaBU KPUTUYHOCTTA MY KbM COOCTBEHUTE pe3yiATaTM M OCH3HABAHETO Ha
KOMIUIEKCHOCTTa Ha 3a00JIIBaHETO W HErOoBUTE KOMOPOHWIHM CBCTOSIHHA. B  MHOrO
IpOy4YBaHMUA B JIMTEpaTypaTa, BKIIOYUTEIHO B  JUCEPTALMOHHHS TPYJ, OIpEIesIeHU
pe3yaTaTh He JOCTUTaT CTATUCTHYECKA 3HAYMMOCT ITOPaal MyITH(HAKTOPHOTO 3a00JsIBaHE U
HEBB3MOXKHOCTTA, MOPaJU OrpaHUYEHHATA Ha pa3Mepa Ha H3BaJKaTa WM Ioadopa Ha
CTaTUCTHYECKH METOJHM, Ja C€ OIpeleNd KaTEerOpUYHO Bpb3KaTa HAa ICOPHA3MCa  ChC
CbOTBETHUTE TI'€HETUYHU MapKepu, KakTO M Bpb3KaTa UM C KOMOPOMIHHUTE CbCTOSHUS.
OrpaHn4YeHHETO Ha ACOIMATUBHUTE METOAM € CBBP3aHO W C TOBA, Y€ yCTAHOBSIBAHTOE Ha
acolyanys He BOAM TUPEKTHO JI0 M3BOJ 3a MPUUYMHHO-CIIEACTBEHAa Bpb3ka. CUTyauusra ce
YCIIOXKHSIBA JOMBIHUTEIHO KOTAaTO €IMH M CHII TeHETHYECH MapKep MOXe J1a JONpHUHAcs 3a
pa3BUTHE Ha pa3IMYHU KOMOPOUIHH CHCTOSHHUS.

HN3Boau u Ilpunocu

Ha 6a3a Ha mosyueHUTe pe3ynTaTd M JUCKycus ca (popMynupaHd H3BOAM M ca
W3BEJICHH NPUHOCHUTE HAa JIMCEPTAIMsATa, pa3lelieHd B T'PYH HAa HAyYHO-TCOPETUYHH U
HAy4YHO- IPUIIOKHH.

B HayyHO TeopeTHYHHTE NPHUHOCH, CIIOpeA AHMCEpPTaHTa, OT W3CICABAHUTE
noMuMOp(hU3MU caMO HOCUTENICTBOTO Ha reHoTun 4G/4G Ha monmumopdussm -675 ID, 4G/5G
reda Ha PAI-1 e puckoB ¢akTop 3a pa3BUTHETO Ha ICOpUATHYHATA OOJIECT.

KbM Hay4yHO-IpaKTHYECKU M MOTBBPAMTEIHU ca 3aKiIroueHusTa, ye renotun 4G/4G
Ha mnomumopduszem -675 ID, 4G/5G B rena Ha PAI-1 gonpunHacs 3a WHCYJIHMHOBA
PE3UCTEHTHOCT U pa3BuTue Ha nuader tun 2. [Ipu HocuTenu Ha reHotun 677 TT B reHa Ha
MTHFR c¢ mncopuasuc mo-yecto ce HaOMOAaBaT TMANMEHTH C JUCIUIUACMHHU, ChC
3aTIbCTSABaHE W MeTabosnuTeH cuHapoM. HocurenctBoTo Ha myraHTHHA anen rsS5918(C) B
resa Ha [TGB3 mnoka3Ba Bpb3Ka C TPUINIMLEPUIAEMUS, XHUIIEPXOJIECTEPOJIEMHUSI U HUCKH
croitHocti Ha HDL — ¢akropu 3a passuruero Ha CC3 n merabonuteH cuHApoM. Bucokure
croiHocth Ha CRP mpu mamueHTH ¢ ICOpHa3uC, HOCUTENW Ha MyTaHTHUS anen FVL
(rs6025), moka3Bar Mo-3HaYMMO MPOBB3MATUTEIHO U MPOTPOMOOTUYHO CHCTOSIHUE HA TE3H
TIAIIMEHTH.

3a mbpBU IBT C€ THPCH BPB3Ka MEXKAY U3CIEIBAHUTE MOIUMOP(U3MHU, KATO PUCKOBH
(dakTopHu 3a TCOpPHA3WC, KAKTO W CE MPOydYBa Bph3KaTa ¢ KOMOPOWIHU 3a0O0JSBAHUS TPU
MAIMEeHTH C TICOPHA3HLC.



Hyoankanun

B®B Bpb3Ka ¢ AucepTallMOHHUS TPY/ B aBTOpCKATa clipaBKa I0 rmokaszaren T.17. ca
npejncTaBeHu 3 myOnukanuu, kato 2 ca B cnucanus ot Q4, u e eqna e B cniucanue ¢ Q3. B
IIBJIHUSA CIMCBHK € BKIIOUeHa omie enHa cratus B Journal of Biomedical and Clinical
Research. BB BcHuku TSAX AUCEPTAHTHT € IBPBU aBTOP. Pe3yaTaraTuTe OT AMCEpTaIUsITa ca
MIPE/ICTaBEHU Ha 5 HAIMOHATHU M MEXIyHapoJaHU HaydyHH Gopymu. bopucnaB Aumutpos e
y4JacTBaj B 4 HaAy4HU MPOEKTa M0 TeMaTa Ha AUcepTanusaTa, ¢puHancupanu ot MY-IlneseH.

3adenexkn

Hsamawm cwiniectBenn 3a0enexxku. B muteparypHus 0030p 3a MpUHOCA HA TEHETUYHUTE
¢daktopu ce u3nona3Ba (opMylHUpoBKaTa, ye gompuHacsaT 3a 70% OT ,,d9yBCTBUTEIHOCTTA"
KbM 3a00isaBaneTo. [o-moaxoasin TepMuH 01 OWI ,,IPEAPA3IOTIOKCHUETO .

[Ipu craructuyeckata oOpabOTKa Ha pe3yNTaTUTE, MO-MOAXOMASII 32 U3SICHSIBAHE Ha
MPUYUHHO-CIICJICTBEHN BpPB3KH, KOTaro HMaMmMe I[IOBeYe OT 2 TMPOMCHIWBU Ou Oui
PErpecOHHHUS aHAIN3, IOKATO KOPEJAallMOHHUS aHAIN3 MOKa3Ba B3aMMO3aBHUCUMOCT.

3akJjawyeHue

JlucepTaiuoHHUAT TPy OTroBapss HambjiHO Ha u3uckBaHusata Ha 3PACPB u nHa
[IpaBuiHMKa 3a YCIIOBUATAa M peda 3a NMPUAOOMBAaHE HAa HAyYHU CTENEHM U 3acMaHe Ha
aKaJeMUYHH JUIHKHOCTH B MY - Ilnesen.

Bb3 ocHOBa Ha TOpPEONMCaHOTO, JAaBaM YBEPEHO CBOSTA IOJIOKUTEIHA OLIEHKa 3a
JTUCEPTAIIMOHHMS TPyA U TpeasiaraM Ha yBakaeMHuTe ujieHoBe Ha HayuHoTo Xypu na
rmacyBar npuckxiaanero Ha OHC ,Jloktop® mo HayuHa cneuuanHocT “‘buoxumwus™ Ha
bopucinas L{BeranoB IluMHUTpOB.

27.01.2025
rp. Codus
IToanuc: Ha ocHoBaHume un. 59 or 33N
ITpod. Pagka IlerpoBa KbHeBa, 10
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Based on Order No. 3378/26.11.2024 of the Rector of MU-Pleven and the decision of the AC,
Protocol No. 40/25.11.2024, I have been elected as an external member of a scientific jury
under the procedure for the defense of a dissertation work for obtaining the educational and
scientific degree "Doctor" with candidate Borislav Tzvetanov Dimitrov.

The documents submitted under the procedure are complete and meet the requirements of the
Law for Development of the Academic Staff in Republic of Bulgaria (LDASRB), the
Regulations for its application, the Regulations of MU-Pleven and the Regulations for the
minimum national requirements (MNR) under Art. 2b, para. 5 of LDASRB for the acquisition
of the scientific degree based on the author's certificate provided to me for compliance with
the MNR.

The statement is prepared based on a dissertation written in 137 standard pages, structured in
the following sections: introduction 2 pages, literature review - 33 pages; aim and objectives -
2 pages; materials and methods - 28 pages; results - 20 pages; discussion - 17 pages;
summary and conclusions - 3 pages, contributions - 1 page, appendices 4 pages. used
literature - 18 pages.

General presentation of the PhD student

Borislav Tzvetanov Dimitrov graduated with a bachelor's degree in molecular biology from
the University of St. Kliment Ohridski in 2011 and a master's degree in Biophysics at Sofia
University "St. Kliment Ohridski" in 2013. He won a competition for an assistant professor in
2013 and from 21.06.2013 was appointed to the position of assistant professor at the



Department of "Chemistry and Biochemistry", MU-Pleven. In 2019 is enrolled as a doctoral
student in free preparation at the Department of "Chemistry and Biochemistry". Prof. Dimitar
Gospodinov becomes the second scientific supervisor of the doctoral student as of April 13,
2022. On 12.09.2022 Borislav Dimitrov passed the doctoral minimum exam. The order for
the deduction of Borislav Dimitrov with the right of defense is No. 3175 of 19.10.2023. On
11.11.2024, the dissertation work "Analysis of the role of genetic variants of thrombophilia
factors in the pathology of psoriasis vulgaris" for the acquisition of the "Doctor" degree was
approbated at an extended departmental council.

Relevance of the topic

Psoriasis is a chronic inflammatory disease of the skin, occurring with a frequency between 1
and 5% of the population in various populations. Chronic activation of the innate and
adaptive immune system results in damage to multiple tissues and organs. Psoriasis is
associated with several comorbidities, such as psoriatic arthritis, Crohn's disease, cancer,
arterial hypertension, cardiovascular disease (CVD), chronic obstructive pulmonary disease
(COPD), non-alcoholic fatty liver disease (NAFLD), depression, etc.

On the other hand, psoriasis is also often associated with cardiometabolic factors such as
obesity, diabetes mellitus, hyperlipidemia, insulin resistance, and metabolic syndrome (MS).
These factors directly increase the risk of CVD, arterial and venous thrombosis and lead to
premature mortality in patients with psoriasis.

Prothrombotic genetic factors, such as mutations in genes involved in blood coagulation (for
example, factor V Leiden or protein C genes), may contribute to increased thrombus
formation. In patients with psoriasis, increased activity of inflammatory markers and
coagulation can be observed, which increases the risk of cardiovascular disease. The possible
relationship between psoriasis and prothrombotic conditions may also be the result of
common inflammatory mechanisms that affect blood homeostasis.

At the same time, the disease is polygenic, proven by epidemiological and family studies,
because of the effect of many loci in the human genome discovered by genome-wide
association studies (GWAS). Stress and environmental factors play a role in the occurrence of
psoriasis, as well as many of the accompanying diseases.

Although a definitive causal relationship has not been established, a combination of genetic
factors, common signaling pathways, and environmental factors could lead to psoriasis and
its comorbidities, with the immune system and chronic inflammation playing a key role.

The topic is extremely up to date and socially significant, given the high frequency and
chronic nature of both psoriasis and many of the main comorbidities.

Structure of the dissertation:

The dissertation is presented in 137 pages, containing 28 tables, 34 figures and 3 appendices.
Supplementary materials contain 10 tables. The literature reference includes 410 titles in
English and 4 in Bulgarian.

Literature review

In the literature review, the clinical picture and epidemiology of the disease, as well as its
complex pathogenesis, including systemic chronic inflammation, genetic and acquired
environmental risk factors, were examined in detail. Both the genetic studies related to
elucidating the polygenic multifactorial nature of the disease and the immunoinflammatory
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mechanisms involving the interaction between the innate and the adaptive immune system,
mediated by cytokines, including TNF-a, interferon vy, etc., are described in detail.
The various comorbidities most common in patients with psoriasis and associated with
systemic inflammation have been consistently and comprehensively reviewed. This includes
obesity, diabetes, metabolic syndrome, CVD.

Special attention is paid to diseases related to blood coagulation and thrombophilia, as well as
to genetic markers in this area, with which the Department of Chemistry and Biochemistry
has extensive experience. These are polymorphisms (-675 ID, (4G/5G) in the plasminogen
activator  inhibitor type 1 (PAI-1) gene; 677 C>T (rs1801133) in the
methylenetetrahydrofolate reductase (MTHFR) gene; polymorphism PL(A1)/PL (A2)
(rs5918ITGB3) in the gene encoding the GPIIla subunit (integrin B3) of glycoprotein IIb/Illa;
polymorphism FVL (rs 6025) in the gene for Factor V; polymorphism 20210 G>A (rs179996)
in the gene for prothrombin (FII).

The aim of the dissertation is derived logically from the literature review and the stated
hypothesis, namely, to study several specific polymorphisms as risk factors associated with
proinflammatory and prothrombotic conditions in patients with psoriasis. The objectives
follow from the set goal of clarifying the relationship between carrying the polymorphisms
and determining the risk of developing psoriasis, as well as their significance for possible
comorbidities, including CVD, type 2 diabetes, hyperlipidemias, obesity and metabolic
syndrome.

The Materials and Methods section describes in detail both the selection and the clinical
criteria for inclusion in the study of the studied patients and a control group of healthy
people. The types of laboratory and clinical data collected from the hospital documentation,
as well as the diagnostic criteria for comorbidities, are clarified.

In the laboratory research part, the DNA isolation methods, the genotyping methods of the
selected polymorphisms are included and described in detail: allele-specific PCR, restriction
analysis (RFLP) with agarose electrophoresis, and multiplex PCR followed by precise
selective hybridization on a strip (Strip assay); enzyme-linked immunosorbent assay (ELISA)
to determine PAI-1 concentration in serum.

In the data analysis the group of patients was divided according to their genotype and the
carriers of the risk alleles and genotypes were compared with all other non-carriers. In a
similar way, the association of polymorphisms with clinical and laboratory data of patients
with psoriasis versus non-carriers of the mutant allele was studied, comparing their frequency
in the groups of patients divided according to the genotype. Statistical processing was done
with SPSS, version 23.0., with association and variational analysis. Parametric and non-
parametric methods were used.

Results are presented systematically and consistently, illustrated with tables and graphs
comparing allele and genotype distributions of risk alleles between groups of patients and
controls, as well as according to different clinical characteristics and comorbidities. A group
of 109 patients with psoriasis, predominantly men, and 181 healthy controls were studied.
Among the comorbidities, hypertension ranks first, followed by metabolic syndrome,
psoriatic arthritis, CVD, type 2 diabetes. The frequencies of the risk alleles and genotypes of
the studied polymorphisms among patients with psoriasis and healthy controls were
compared. A statistically significant difference was found only for the carrier of the 4G/4G
genotype of polymorphism -675 1D, 4G/5G in the PAI-1 gene in psoriasis patients compared
to controls.



No significant differences were observed for the other polymorphisms. The relationship of
the risk alleles/genotypes of the studied polymorphisms with metabolic indicators and
comorbidities in patients in the group of patients with psoriasis was investigated. For the
4G/4G polymorphism -675 ID, 4G/5G in the PAI-1 gene, as well as for the TT genotype of
the 677C>T polymorphism (rs1801133) in the MTHFR gene, an association with fasting
blood glucose levels was found in patients with diabetes and psoriasis, and association of risk
genotype with HDL cholesterol levels and dyslipidemia in patients with psoriasis.

Carriership of the rs5918(C) mutant allele is associated with cases of triglyceridemia,
hypercholesterolemia, and low HDL values in patients with psoriasis, factors contributing to
the development of CVD and metabolic syndrome.

Carriership of the FVL mutant allele (rs6025) is associated with CRP levels in patients with
psoriasis and indicates a more significant proinflammatory and prothrombotic state in these
patients. Similarly, carrying the FII 20210A mutant allele significantly increases the risk of
developing type 2 diabetes and is associated with high CRP values in patients with psoriasis,
suggesting that this polymorphism also contributes to pro-inflammatory processes.

Discussion and conclusions

Based on the results obtained, a discussion has been developed in which the PhD student
summarizes the obtained results and makes a comparison with the literature data. His critical
attitude towards his own results and awareness of the complexity of the disease and its
comorbid conditions make a good impression. In many studies in literature, including the
dissertation, certain results did not reach statistical significance due to the multifactorial
nature of the disease and the inability, due to limitations of sample size or selection of
statistical methods, to definitively determine the association of psoriasis with relevant genetic
markers, as well as the association with the comorbid conditions. A limitation of association
methods is also related to the fact that the establishment of an association does not lead
directly to the conclusion of a causal relationship. The situation is further complicated when
the same genetic marker can contribute to the development of different comorbid conditions.

Conclusions and Contributions

Based on the obtained results and discussion, conclusions were formulated, and the
contributions of the dissertation were presented, divided into two groups of scientific-
theoretical and scientific-applied.

According to the dissertation in the scientific-theoretical contributions, from all studied
polymorphisms, only the carriership of the 4G/4G genotype of polymorphism -675 1D,
4G/5G of the PAI-1 gene is found as a risk factor for the development of psoriatic disease.

The scientific-practical and confirmatory are the conclusions that genotype 4G/4G of
polymorphism -675 ID, 4G/5G in the gene of PAI-1 contributes to insulin resistance and
development of type 2 diabetes. Carriers of genotype 677 TT in the gene of MTHFR are
more often observed in psoriasis patients with dyslipidemia, obesity and metabolic syndrome.

Carriership of the mutant allele rs5918(C) in the ITGB3 gene is related to triglyceridemia,
hypercholesterolemia and low HDL values - factors for the development of CVD and
metabolic syndrome. High CRP values in psoriasis patients carrying the FVL mutant allele
(rs6025) indicate a more significant proinflammatory and prothrombotic state of these
patients.



For the first time, an association between the studied polymorphisms as risk factors for
psoriasis is sought, as well as the association with comorbid diseases in patients with
psoriasis is investigated.

Publications

In connection with the dissertation work in the author's reference by indicator item D7. 3
publications are presented, 2 of which are in Q4 journals, and one is in Q3 journal. Another
article in the Journal of Biomedical and Clinical Research is included in the full list. In all of
them, the PhD student is the first author. The results of the dissertation have been presented
at 5 national and international scientific forums. Borislav Dimitrov participated in 4 scientific
projects on the topic of the dissertation, funded by MU-Pleven.

Remarks

I have no significant comments. In the literature review on the contribution of genetic factors
the author uses the formulation that they contribute 70% of the "sensitivity" to disease. A
more appropriate term would be "predisposition". In the statistical processing of the results, a
more appropriate method for clarifying causal relationships when we have more than 2
variables would be regression analysis, while correlation analysis shows interdependence.

Conclusion:

The dissertation work fully meets the requirements of the Law for Development of the
Academic staff in the Republic of Bulgaria (LDARB), and the Regulations for the terms
and conditions for acquiring scientific degrees and occupying academic positions at the
Medical University of Pleven.

Based on the above, I confidently give my positive assessment of the dissertation and
propose to the respected members of the Scientific Jury to vote for the awarding of the
educational and scientific degree “Doctor” (PhD) in the scientific specialty
"Biochemistry" to Borislav Tzvetanov Dimitrov.

27.01.2025r. Prof. Radka Kaneva, PhD Ha ocHoBaHue un. 59 ot 3311
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