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CrtpaHckn” — lNneseH.

O6uo npepcTaBsiHe HA NpoueaypaTa U LOKTOpPaHTa
[-p Buktopus LisetaHosa LigeTkoBa e pogera 1994 r. 8 rp. TeTeseH, obn.

Nosey. 3aBbplwmna e cpeaHoTo cu obpasosanune npes 2013 r. B npodunupana
e3nkoBa rMmHasuns Exsapx Mocud | rpaa flosey ¢ otnmdeH yenex 5.90 1 npodoun
bpeHckn n aHrnuitckn esmk.  [lpes 2019 r. e 3asbpwwmna  BUCLIETO CU
obpaszosaHue B MY lneseH CbC cpedeH ycnex OT cnefsaHeTo: oTnuyeH 5.86 u
CpedeH ycnex oT AbpxasHuUTe nanutu: otauyeH 6.00.

Mpes 2020 r. e 3auucneHa KaTo 3afoyeH [OKTopaHT kbm CekTop
EngokpuHonorns u 6onectn Ha obmaHata npu Kategpa no kapavonorus,
nynMonorus u eHgokpuHonorus kbm MY-lIneseH. 3auucneHa e 3a 3apodHa
pokTopaHTypa ¢ 6asa 3a npaktuyecko obyyenne YMBAN [-p Meopru CrpaHcku’,
cyntano ot 26.10.2020 r. cbC CpoK Ha 0DyyYeHue 4 roguHN. KaTto B NOCNeAcTsue e
rnacyBaHO yAbMkKaBaHe Ha Ccpoka Ha [OoKTopaHTypata C epgHa rogvHa Ao

26.10.2025 .



YneH e Ha Bwvnrapcko dpyxecTtso no EHgokpuHonorusa, Bunrapcku Jlekapcku
Cblo3 - PaionHa Konerusa MNneseH. Bnagee nucMeHO W roBOPUMO @HTUUCKK U

hpeHckmn esvk (HuBo B2).

MpencTaBsiHe Ha QUCEPTALMOHHUS TPy L

MpeacTaBeHUAT gucepTauuMoHeH Tpya € NOCBeTeH Ha eguH OoT Haw-
aktTyanHute n 6bp3o passusawm ce npobnemn B CbBpEeMeHHaTa mMeaguuunHa —
B3aMMOAENCTBMETO Mexay WHMeKunosHuTe 3abonssaHus n mMeTabonutHata
perynauus, ¢ akueHT Bbpxy BnuaHueTo Ha SARS-CoV-2 Bbpxy naHkpeacHata f3-
KneTbyHa yHKUMA U roKo3HaTa xomeoctasa. B ycnosuATa Ha rnobanHarta
naHaemua ot COVID-19, goBena go 3HauyuTenHa 3aboneBaemocT U CMbPTHOCT,
BCE NO-rONSIMO  3HadeHue npuaobueaT  AbArOCPOMHUTE  METabONUTHU
NMOCNEACTBMA OT WHMEKUMATA, BKMIOYUTENHO PasBUTHETO Ha HOBOBBL3HWKHAN
3axapeH avaber u 3aAbNOOYaBaHETO Ha Beye ChbluecTByBawy MeTabonuTHA

HapyLweHus.

MeTtabonuTtHute 3abonsBaHus, KaTo 3aTnbCcTaBaHe, MeTabonuTeH
CUHAPOM W 3axapeH avaber, oTpaBHa ce pasrnexaar He camo KaTo PUCKOBU
hakTopu 3a MNO-TEXKO NpOTUYaHe Ha WHAEKUMO3HW 3abonsaBaHUA, HO W KaTo
CbCTOSIHUA, KOUTO MoraT ga Obagat nosBnuaHM 1 moauduumpaHu OT camara
uHcpekuma. B To3m konTekct COVID-19 npepoctasBs yHUKaneH mopen 3a
uscnegBaHe Ha CNOXHUTE B3aMMOBPBL3KW MeXAy WMyHHata aktusauus,
Bb3nanuTenHuTe npouecu n metabonutHata xomeoctasa. B ocHosaTa Ha Te3u
NpoUecK CTOW CNOXHa Mpexa OT NaToMU3NONOTUYHN MEeXaHU3MU, BKNHYBaLUM
OVPEKTHO BMPYCHO Bb3AEWCTBME BBPXY KNETKUTE, CUCTEMEH Bb3NanuTeneH
OTroBOp, OKCUOATUBEH CTPEC, HapyLIeHUA B MUKpoUMpKynauusaTta U KneTb4Ha
xunokeua. Bece no-ronsiMo BHUMaHWe ce OTAens Ha ponsTa Ha naHkpeacHute f-
KNeTKW, KOUTO Ca OTIOBOPHM 3a CUHTE3a U CeKpeuusTa Ha WHCYUH U Urpast
KNYoBa pona B NOAABPXKAHETO Ha [foKO3HaTa xomeoctasa. [laHHu OoT
eKCNEPUMEHTANHN U KNUHUYHW NPOYyYBaHUS npeanonarar, Ye Tes3n KNeTku morar
Aa 6baaT OMPEKTHO MnNu MHAWPEKTHO 3acerHatu ot SARS-CoV-2, koeTo Boaun A0

HapyLUeHa WHCYMMHOBA Cekpeuus U passuTue Ha metabonuTHa aucperynauus.



MapanenHo c ToBa, WHCYyNWHOBaTa PE3UCTEHTHOCT Ce o4YyepTaBa KaTo
LeHTpaneH enemMmeHT B natoreHesaTta Ha COVID-19-acouyunpannte metabonntHn
HapyleHus. Bb3nanuTenHute UWTOKWHW, OTAENSHW B XO0A4a Ha UHgeKuuaTa,
mMoraTt fa HapywaT WHCynuHoBaTa curHanusauus u ga gosepaTt 40 HamaneHa
YyBCTBUTENHOCT Ha NEPUMEPHUTE TbKaHW KbM WHCYynMHA. ToBa CbCTOSHUE,
KOMOWHMPaAHO C noTeHuuanHa B-kneTbyYyHa AUCHYHKUMS, Cb3fasBa ycnosus 3a

pa3BuTne Ha XxnunepriankemMmnsa n 3axapeH p,ma6eT.

OcobeHo BaxHO e ga ce oTbenexu, Ye Te3n Npouecy He ce orpaHuyvasar
camo Ao ocTpara tasa Ha 3abonssaHeTo. Bce no-4yecTo ce onuceBaT AbArOCPOYHN
MeTabonuTHU nocneacTsua npu nauveHTn, npebonepnysanu COVID-19, koeto
noctaBsi Bbnpoca 3a HeobXoAUMOCTTa OT MNPOABLIMKUTENHO npocneassaHe wu
oueHka Ha MetabonuTHua crtaTtyc. B To3u cmucwkri COVID-19 moxe pa ce
pasrnexaa He camo KaTo OCTpOo WHGeKuno3Ho 3abonsBaHe, HO U KaTo

noTeHUKnaneH Tpurep 3a XpPOHU4YHN MeTaboNUTHU HapyLllueHus.

B cBetTnMHata Ha Te3nM [p[aHHW U3CNEABaHETO Ha NPOMEeHUTe B8
naHkpeacHaTa B-kneTbyHa yHkuma npu COVID-19 npupobusa ocobeHa
3HaunmocT. Mo-gobpoTo pasbupaHe Ha mMexaHusmute, ypes kouto SARS-CoV-2
BNUAe BbpXy [NOKO3HaTa perynauus, ©Ou  mMorno Aga  gonpuHece  3a
paspaboTBaHETO Ha nNO-eEeKTUBHW CTpaTerun 3a [UarHOCTUKa, nedYeHue wu

npeBeHUUs Ha MeTaboNMUTHUTE YCNOXHEHVS, CBBP3aHK C MHdeKuuaTa.

HacToalwumaT gucepTaluoHeH Tpya € Haco4YeH MMEHHO KbM TO3un npobnem,
KaTo cu nocTasa 3a Uen ga uacnensa KOMMEKCHUTE B3auMOOEWCTBUA MexXay
BUpycHaTa UHdeKUus, B-kneTbyHata OyHKUMS U UHCYNMHOBaTa YyBCTBUTENHOCT,
KakTo W [a OLEHW TAXHOTO 3HayeHme 3a pasBUTUMETO Ha HapylweHus BbB
BbrnexnapatHaTta obmsiHa. [MomobeH nogxod uma noTeHuwana pga oboratu
CbLUECTBYBALLWNTE HAYYHU 3HAHWUS W Aa AOMpUHece 3a No-4obpoTo pasbupaHe Ha

nuMyHomeTabonuTHUTe npouecw, cabpsaru ¢ COVID-19.

[vcepTaumoHHuaT Tpya e paspaboTeH B ACEH, JIOTUYHO CTPYKTypupaH u
MEeTOA0MNOrMYHO nocnegosaTened Bua, B o6emM, CbOTBETCTBALL Ha M3UCKBaHMATA
3a obpasoBarenHata W Hay4Ha CTeneH ,OOKTOP®, KaTto obxBalja BCUYKM
3aAbMXUTENHN CTPYKTYPHU enemeHTu: ,M3nonssaHn cbkpallenus” (2 cTp.),
.Bveenenune" (2 ctp.), JlutepatypeH o63op” (63 ctp.), ,Llen n 3agaun” (2 c1p.),
.Matepnan un wmetoan" (33 ctp.), ,Pesyntatm u obecwvxgaHe® (369 cTp.),



,Orpannyenua Ha uscneagsaneto” (1 cTp.), 3aknovenue” (3 cTp.), M3soan” (2
ctp.), .MpuHocn* (1 ctp.), Jlybnukauum wu HayvHu yyactusa" (1 cTp.) U
.bubnuorpacus” (52 ctp.). CTpykTypata Ha TpyAa € NOru4eckn usgbpxaHa u
ocurypsiea nocnegoBaTenHo W apryMEHTMPaHO npefcTaBfHe Ha Hay4yHOTO

n3cnenBaHe.

N3noxeHneTo ce oTnuyasa C ICHOTA, TOYHOCT U NpodecnoHanu3bm, KaTo
nanonssaHata TEPMUHONOIMA € KOPEKTHa, a €3UKbT — rpamMaTU4ecKkn U34bpXKaH.
Mpenctasenun ca obwo 165 cdurypu n 144 tTabnuum, KOUTO HarneaHo u B florMyHa
nocneaoBaTeNnHOCT  WNKCTpUpaT nocturHatute pesyntatu. Crpyktypata w
O(bOpPMMEHMETO Ha [UCEPTAUMOHHUSA TPYA4 Hanb/HO CbOTBETCTBAT Ha

HOpPMaTUBHUTE N3UCKBAHUA Ha MeauuymHckn YHUBEpcUuTeT — [MneseH.

Axryanuocr Ha TeMaTukarta:

AKTyanHocTTa Ha Temata e WU3KIYMTEeNnHo Bucoka. HaTtpynanute
MEXAYHapOAHW AaHHU OT NOCNEeAHUTE TOAWHW, BKKYUTENHO FONemMu KOXOPTHM
npoy4ysaHua, nokassart, ye COVID-19 e cBbp3aH C NOBULLIEH PUCK OT pas3BuUTUE Ha
HOBOBB3HWKHAN 3axapeH anabeTt, kaTto To3un puck moxe ga ce ysenunym ¢ 30-60%
B paMKkuTe Ha nbpBaTta roguHa cnen uHdekumaTa. BaxHo e ga ce nma npeasua
HanM4YneTo Ha XeTeporeHHOCT B KNMHUYHaTa usssa Ha guabeta cneg COVID-19,
BKMIOYUTENHO (POPMU, KOUTO KOMOMKUpAT xapakTepucTuku Ha tun 1 n tun 2
Anabet. Tean HabNAEHUA NOAKPENnAT xunoTesata 3a AUPEKTHO U WHAWPEKTHO

Bb3AESNCTBUE Ha BUPYCa BbPXY B-KneTkuTe.

B TO3M KOHTEKCT A[UCEepTaumMOHHWMAT TPyA Ce BNUCBaA HaNbHO B
CbBPEMEHHUTE Hay4YHU TbPCEHWUS, KaTO npegnara KOMNNEeKceH aHanus Ha f3-
KneTbyHaTa yHKUMs B pas3nuyun dasm Ha uHpekyuata. OcobeHo ueHeH e
GakTbT, Ye aBTOpbT pasrexga He CcaMo Krnacuyeckute MeTabonuTHu
nokasarenu, HO U WWPOK CNekTbp OT MMYHOMOIMYHU U OKCUA4aTUBHO-CTpPECOBU

mMapkepwu, KoeTo N03BONABA MHTErpupaH Noaxoa Kbm npobnema.

Nanpemuata ot COVID-19 ce okasa OrpoMHO NPEAV3BMKATENCTBO 3a
34paBHUTE cneunanucTy B CBETOBEH mawab, Tbi KaTo ce okasa, ye SARS-CoV-2
MHbEeKUMATA 3acsara He camMo AuxaTenHUTE NbTULLA, HO U peauua Apyru oprasu u

cucTemun, BKN. U eHOOKPWHHATa W MOXe Aa OO0Bege 40 Cepuo3Hn meTabonuHu



YCNOXHEHUs, KaTo no TO3M Hauy4H BnOWABa 3HAYUTENHO MpOrHo3ata Ha
3acerHatute nauveHTn. OT npakTuyecka rnegHa Todka USKMIOYUTENEH UHTepec
npeacTassnsBa A0 KOMKO HapylweHuaTa BbB BbrnexuapartHata obmsaHa ca
CBbp3aHW C AupeKkTHa yBpega Ha OeTa-kneTkute OT Bupyca, u3sBa unu
BNowaBaHe Ha WHCYNMHOBA PE3UCTEHTHOCT WM ca B pes3ynTaT Ha WUMYHHU
MEXaHuamu U ocsoboxgaBaHe Ha Bb3NanUTENHW Mapkepu. B To3n cmucwn
AvcepTaunoHHUaT Tpya Ha A-p Buktopusa LiBeTkoBa nputexasa CblecTBeHa
Hay4Ha u npakTu4ecka 3Ha4MMOoCT, Thbil KATO € HACOYEH KbM akTyaneH u coumanHo
3Ha4yumM npobnem — Bb3gencTsreto Ha COVID-19 Bbpxy B-kneTbyHaTa hyHKUUA U
meTtabonutHata xomeocTtasa. lpoyysaHe ¢ nopobeH ausanH u obxsat e cpeg
nbpBUTE NO poaa cu 3a bbnrapus u ponpuHaca 3a paswumpsiBaHe Ha

ChujecTByBalMTE NO3HAHNA B MeXAyHapo4eH acnekT.

dopmynupoBkata Ha memama Ha AUCepTaumoHHWUS TPya ce OoTnuyasa C
ACHOTA W NPeuuMs3HOCT W OTpassBa akTyanHuTe HanpasfeHUA Ha Hay4vyHu
nscneaBaHns B obnacrra Ha eHaokpuHonoruaTa u MeTabonUTHUTE HapyLeHUs B
KoHTekcTa Ha COVID-19 — 3abonsBaHe, KoeTo 3ana3Ba CBOETO AbSITOCPOYHO

3Ha4yeHune 3a obLWecTBEHOTO 3apase.

B paspen ,BbeedeHue” aBTOPbLT aprymMeHTUpa 3HauYMMoCTTa Ha
npobnema, KaTo nocouysa CblLUECTBYBaLUMTE NPOTUBOPEYUS W HenbaHoTaTa B
Hay4YHUTE [OaHHW OTHOCHO AMPEKTHOTO W  WHAUPEKTHOTO YyBpeXdaHe Ha
naHkpeacHute [B-knetkm ot SARS-CoV-2, «koeto noruyHo obocHoBasa

HEeobXoAUMOCTTa OT NpoBeXaaHe Ha HacToALWOTO n3cneasaHe.

JlumepamypHusm o0630op € aKkTyaneH U LUeneHacodeH Karo
nocnepoBaTeNnHoO pasrnexaa aHatomusTa, embpuonorusata u guanonoruaTa Ha
f6erta KneTkuTe, TAxXHaTa MYHKUMOHANHA XEeTEepPOreHHOCT W Bb3MOXHOCTW 3a
pereHepauus, aeaudepeHumaumns, peaudeperumauns u TpaHcandepeHumaums.
OcobeHo BHUMaHWE e oTAeneHo Ha beTa kneTbyHaTa AUCKHYHUUA U pasnuyHuTe
eTUONOrYHN (haKToOpY 3a BLIHUKBAHETO W, BKMNIOYMTENHO pONAaTa Ha UMTOKUHUTE,
anpektHute edektn Ha SARS-CoV-2 wuHpekuuaTa U ponsata Ha rnasHuTe U
AONBAHUTENHUTE (hAKTOPW 3a HABMU3AHETO Ha BUpYCKa B KneTkarta. AHanaupaHu

ca W noTEeHUManHUTe MexaHuamMm Ha OeTa-KneTbyHOo yBpexaaHe, KakKTto wu
ABynocoYyHaTa Bpb3Ka MeXay Xxuneprnvkemuvara w COVID-19. Taka

npeAcTaBeHWTe nNUTepaTypHu [daHHUW W HanuUuHWTe B TAX NpOTUBOpEYUs



oHocHoBaBaT  HeobOXoAMMOCTTa  OT  npoBexpgaHe Ha  NpeacTaBeHOTo
AncepTaunmoHHO nscnegsaHe.

Lenma Ha AancepTauMoHHUA Tpya € dopmynupasa ACHO, TOYHO W
KOpeKTHO. Ts CbOTBETCTBA HANBMHO Ha 3arnaBuWeTo Ha AucepTaumaTa, KakTo u Ha
nocTaHoBKaTa Ha NPOBEAEHOTO nMpoyyBaHe. 3agauuTe ca eguHageceT Ha Bpown u
afeKBaTHO oTpa3ABaT NocTaBeHaTa Len u NpoBepka Ha npeacTaBeHaTta xunoTtesa

- Mpwuyunsaea nu Bupyca SARS-CoV-2 3axapeH gnabet?

B pasgena “Memodu u mamepuanu’ nogpobHo ca oTpaseHun: ans3anHa Ha
NPOyYBaHETO, Ha4YMH Ha HabupaHe Ha NauMeHTUTe C KPUTEPUU Ha BKIHOYBAHE U
n3KNYBaHe; uscneasaHn nokasatenu. CTpukTHUAT nopbop Ha obxsBaHaTUs
KOHTUHIEHT MO CTaH4apTU3NPaHW KPUTEPUW  rapaHTUpa HagexgHocTTa Ha
nonyyexHute pesyntatn. MeTtoaute Ha OTAENHUTE KIMHUKO-nabopaTtopHu
nokasaTtenu, KakTo W Ha u3nonssaHuTe geduHUUMKM ca NPEeuu3HO OMNUCaHWU.
[ocToBEpHOCTTa Ha NONyYeHUTE pes3ynTtatyu e AokasaHa Ype3 npunaraHeTo Ha

CbBpPEMEHHUN N aeKBaTHN MeToAun 3a cTaTtucTudecka cbpaboTka.

PaspgenbT "Pesynmamu u o6¢cbxdaHe” CbabpXa OTAENHUTE acnekTn Ha
AvuceprtauuoHHata paspaboTka M ca npecTtaBeHw, cnegsawiku norukata Ha
nocTaBeHUTe 3a U3NbNHEHWe Ha uenTa 3agadv. Pasrnegaxu ca obuwara KnnHuyHa
n meTabonuTHa xapakTepucTuKa Ha K3cnegsaHarta nonynauus, BKNOYUTENHO
nokasatenu 3a BbraexugpatHus u nunuaHua metabonusbm, YepHogpobHaTa
PYHKUMSA, Bb3NanUTENHNA U UMYHHUS CTaTyC, OKCUAATUBHUS CTPEC, MapKkepuTe Ha
XWUNOKCUA W nokasatenuTe 3a NaHKpeacHa a- U B-kneTbyHa QYHKUMUKA, HAKOW
nHAeKcn 3a B-kneTtbyHa YHKUMA U UHCYNUHOBA PE3UCTEHTHOCT, HWBa Ha
aaunNoOUUTOKUHU U APy XOPMOHANMHO akTUBHU MONEKYIN, UMaLLN OTHOLUEHUE KbM
rNOKO3HaTa xomeocTasa.

MatogmanonornyHata pamka, 3anoxeHa B W3CNEABAHETO, € HanbiHO
cbBpemeHHa. M3BecTHO e, ye SARS-CoV-2 Moxe Aa WHgeKTUpa naHkpeacHuTe
knetkmn 4ypes ACE2 peuentopa wu ko-peuentopa TMPRSS2, koeto e
OEMOHCTPUpaHO B peguua ekcnepumeHTanHu wmogenun. OCBEH JUPEKTHOTO
BUPYCHO YBpeXAaHe, Knw4oBa ponsa wrpae u T.Hap. ,UMTOKMHOBA Oypsa“
Xxapaktepusupawa ce Cc noeuweHun HumBa Ha IL-6, TNF-a u gpyrm

npoBbL3NANUTENHU MeanaTopun, KOUTO uHAyuupat WHCYNUHOBA PE3UCTEHTHOCT



ypes3 HapylaBaHe Ha MHCcynuHoBaTa curHanusaumsa Ha Hueo IRS-1 un PI3K/Akt
nbT. OKCUAATUBHUAT CTPEC W MUTOXOHApUAnHata AUCKHYHKUMRA, KakTo U
XWNOKCUYHO-MHAYUMPpaHuTe  mexaHuamu  (ypesz  HIF-1a), aponbnHUTENHO
KomnpomeTupar B-knertbyHaTa yHKUMA. BCUYKM TE3U MEXaHU3MU ca pasrnegaHu
N eKCnepuMeHTanHo NoaKpeneH B gucepraLuoHHusa Tpya.

Pesyntatute ca npeactaBeHW HACHO, MOMMYHO U CUCTemMaTU3upaHo,
oHarneaeHn ¢ urypu 1 Tabnuuu, KOETO ynecHsBa THAXHOTO Bb3NpuemaHe u
cpasHaBaHe. Cnea Bcekn nogpasfen e HanpaBeHo o0OCbXgaHe, B KOeTo
nonyyYeHnTe AaHHW Ca CbNOCTaBEHU NO YMECTEH W apryMeHTupaH Ha4yuH Cbe
CbBPEMEHHUTE NUTEPATYPHU U3TOYHULN.

OcobeHo ueHeH NPUHOC Ha Tpyaa € WHTerpauvaTta Ha UMYyHOMNOrMYHuTE ”
MeTabONMUTHUTE AaHHW. YCTaHOBEHUTE Kopenauni Mexay UNTOKUHW, aaunoKuHN 1
nokasaTtenu Ha [NIKO3HMA  meTabonusbMm  NOTBbPXOAaBaT ponsta Ha
nMyHomeTabonuaMa KaTo KI4yoB MexaHusbM B natoreHesata Ha COVID-19-
acouuupaHuTe mMeTabonuTHW HapylweHus. ToBa CbOTBETCTBA Ha CbBPEMEHHUTE
KOHUEenuuu, cnopes KoOUTO MeTabonuTHUTE U UMYHHUTE npouecu ca TACHO

CBbp3aHu 1 B3aMHO perynupatLiu ce.

MonoxuTenHa oueHka 3acnyxasa 3agbNO0YEHUAT N MHTEPAUCUNNINHAPEH
noaxon Npw aHanusa Ha pesynTaTuTe, Kakro W YMEHWeTo fga ce 0beauHsT
KAVHUYHW, METaBONUTHU W UMYHOMOMMYHU AAHHU B €4UHHa naTtouU3nonornyHa
koHuenuua. PopmMynupaHuTe XMnoTesn u MHTEPNPETaUnn 3acaraT akTyanHn u ece
OLLE HEAOCTATBLYHO U3ACHEHW acnekTn Ha B-kneTbyHaTa ANCHYHKUNS B KOHTEKCTa
Ha SARS-CoV-2 nHgekynsaTta.

Uzeodume ca NpeAcTaBeHn OTAENHO NO pasnuUYyHUTE 3a4adn N KOHKPETHO
W TOYHO W OTpa3sBaT B pe3loMe pesynTaTuTe, CBbP3aHW C OCHOBHUTE W Hawl-
Ba)XHW acnekTu Ha paspaboTkaTa.

lMpuHocume ca pasfeneHy Ha TakuBa C Hay4HO-TEopeTUYeH N Hay4Ho-
npunoxeH xapakrep. MNoBeyeTo OT NPUHOCUTE Ca OPUrMHANHU U AONPUHACAT 3a
oborataBaHETO Ha UANOCTHWUTE no3HaHMa B obnactra Ha Bpb3KaTa Mexay
MeTabonuTHUTE Hapylienns (B yacTHocT xuneprnukemusta) u SARS-CoV-2
nHekuuaTa. Hayunute npuHOCKH Ha AWCEPTaUMOHHUA TPYA Ca 3HaYuMu n morat
fa bbaart 0bobuleHn kaTo paswmpaBaHe Ha CbllecTByBalWWTe 3HAHUA OTHOCHO

ponaTa Ha SARS-CoV-2'B natoreHesata Ha MeTabonnTHUTE HapyLUEHUA, KakTo 1



BbBEXAaHe Ha KOMMNMEKCEH AuarHOCTUMEH NoAxon 3a OLeHKa Ha [B-kneTbyHaTa
hyHKums. Peayntatnte nmat noTeHUManHo NpUNoXeHue B KNMHUYHaTa npakTuka,
0cOBEHO NO OTHOLWIEHWE Ha PaHHUA CKPUHUHI U NPOCneasBaHe Ha NayueHTu ¢
puUck oT passuTtue Ha anabet cneg COVID-19.

Bubnuoepagusma obxsauja 3HauynTeneH Bpon nuTepaTypHU U3TOMHUUMU
(463), kaTto npeoBnagaBawarta 4YacT OT TAX Ca Ha natuHMua u obxsawar
aKTyansu nybnukauum OT nocnegHuTe roAauHu, KOeTO s npaBu [OCTaTb4HO
nayepnaTenHa n CbBpemMeHHa.

AucepTaHTbT uma 5 nybnukauum BbB BPpb3Ka C Aucepraumarta u 4 yyactus
B HALUMOHAIHU KOHTPECU U CUMMNO3NYMMW.

B 3aknioyeHne, aucepTaumoHHUAT Tpya NpeacTasrisgBa BUCOKOKAYECTBEHO,
OpUrMHanHO 1 Hay4Ho o60CHOBaHO u3cnegBaHe, KCeTo AONPUHACH CbLECTBEHO
3a pas3dbupaHeTo Ha CNOXHUTE B3aUMOAENCTBUA Mexay WHMEKUNOo3HUTE W
MeTabonuTHuTe npouecu. ABTOPBLT AEMOHCTPUpPaA 3aabN00YEHU 3HAHURA, OTNUYHM
aHanUTUYHN YMEHUA U CNOCODHOCT 3a UHTEepNpeTauus Ha KOMMNEKCHWU HayyHu
AaHHU

3aknyeHue:

AvcepTaunoHHUAT TPYA CbObpPXa KITUHUYHO 3HAYUMU Hay4YHU, Hay4HO-
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MpaBunHuka 3a npunarade Ha 3PACPB wu [lpasunHuka Ha MY - [lneseH.
lMpeactasednte  matepuwany U AWCEPTAUMOHHW  pe3yntath  HanbIlHO
CbOTBETCTBAT Ha cneunduyHUTe N3UCKBaHWUS, NPUETH BbB Bpb3ka ¢ [pasBunHuka
Ha MY — lNneseH 3a npunoxexue Ha 3PACPB

C ybepneHOCT n3kassam CBOSITA NONOXUTENHA OLEHKA 3a AMCEPTALUMOHHUS
TPyA Ha A-p Buktopusa LieetaHosa LleeTkoBa u npednazam Ha Hay4YHOMO Xypu
da npucadsm Ha J0-p ljeemkoea obpa3zoeamenHama u Hay4YHa cmerneH
»~Hokmop” B nogecnoHanHo Hanpasnexue MeguuuHa" no HaydHaTa
cneywanHocT ,EHpokpuHonorus u bonectn Ha obmaHata”.
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General presentation of the procedure and the PhD candidate

Dr. Viktoria Tsvetanova Tsvetkova was born in 1994 in Teteven, Lovech
region. She completed her secondary education in 2013 at the Exarch Joseph |
Specialized Language High School in Lovech with excellent results (5.90), with a
profile in French and English. In 2019 she graduated from the Medical University —
Pleven with an average grade from her studies of excellent (5.86) and an average

grade from state examinations of excellent (6.00).

In 2020 she was enrolled as a part-time PhD student in the Sector of
Endocrinology and Metabolic Diseases at the Department of Cardiology,
Pulmonology and Endocrinology at MU-Pleven. She was enrolled with a training
base at UMHAT "“Dr. Georgi Stranski”, starting from 26.10.2020, with a duration of
4 years, later extended by one year until 26.10.2025.



She is a member of the Bulgarian Society of Endocrinology and the Bulgarian
Medical Association — Pleven Regional College. She has written and spoken

proficiency in English and French (level B2).

Presentation of the dissertation

The presented dissertation is devoted to one of the most novel and rapidly
developing problems in modern medicine — the interaction between infectious
diseases and metabolic regulation, with emphasis on the influence of SARS-CoV-
2 on pancreatic B-cell function and glucose homeostasis. In the context of the
global COVID-19 pandemic, which has led to significant morbidity and mortality,
increasing importance is being placed on the long-term metabolic consequences
of the infection, including the development of new-onset diabetes mellitus and the

worsening of already existing metabolic disorders.

Metabolic diseases such as obesity, metabolic syndrome, and diabetes
mellitus have long been considered not only as risk factors for a more severe
course of infectious diseases but also as conditions that can be influenced and
modified by the infection itself. In this context, COVID-19 provides a unique model
for studying the complex interactions between immune activation, inflammatory
processes, and metabolic homeostasis. At the core of these processes lies a
complex network of pathophysiological mechanisms, including direct viral effects
on cells, systemic inflammatory response, oxidative stress, microcirculatory
disturbances, and cellular hypoxia. increasing attention is being paid to pancreatic
B-cells, which are responsible for insulin synthesis and secretion and play a key
role in maintaining glucose homeostasis. Data from experimental and clinical
studies suggest that these cells may be directly or indirectly affected by SARS-

CoV-2, leading to impaired insulin secretion and metabolic dysregulation.

At the same time, insulin resistance is emerging as a central element in the
pathogenesis of COVID-19-associated metabolic disorders. Inflammatory
cytokines released during infection may impair insulin signaling and reduce
peripheral tissue sensitivity to insulin. This condition, combined with potential B-cell
dysfunction, creates conditions for the development of hyperglycemia and
diabetes mellitus. It is particularly important to note that these processes are not

limited to the acute phase of the disease. Long-term metabolic consequences are



increasingly being described in patients who have recovered from COVID-19,
raising the need for prolonged monitoring and evaluation of metabolic status. In
this sense, COVID-19 can be considered not only as an acute infectious disease

but also as a potential trigger for chronic metabolic disorders.

In light of these data, the study of changes in pancreatic B-cell function in
COVID-19 acquires particular significance. A better understanding of the
mechanisms by which SARS-CoV-2 affects glucose regulation could contribute to
the development of more effective strategies for diagnosis, treatment, and

prevention of metabolic complications associated with the infection.

The present dissertation is precisely focused on this problem, aiming to
investigate the complex interactions between viral infection, B-cell function, and
insulin sensitivity, as well as to assess their significance for the development of
disorders in carbohydrate metabolism. Such an approach has the potential to
enrich existing scientific knowledge and contribute to a better understanding of

immunometabolic processes associated with COVID-19.

The dissertation is presented in a ciear, logically structured and
methodologically consistent form, in a volume corresponding to the requirements
for the educational and scientific degree "doctor", and covers all mandatory
structural elements: "Abbreviations used" (2 pages), "Introduction" (2 pages),
"Literature review" (63 pages), "Aim and objectives" (2 pages). "Material and
methods" (33 pages). "Results and discussion" (369 pages), "Limitations of the
study" (1 page), "Conclusion” (3 pages), "Conclusions" (2 pages), "Contributions"
(1 page), "Publications and scientific participations" (1 page) and "Bibliography"
(52 pages). The structure of the work is logically sound and ensures a consistent

and reasoned presentation of the scientific research.

The presentation is distinguished by clarity, accuracy and professionalism,
as the terminology used is correct, and the language is grammatically sound. A
total of 165 figures and 144 tables are presented, which clearly and in a logical
sequence illustrate the achieved results. The structure and layout of the

dissertation work fully comply with the regulatory requirements of the Medical

University - Pleven.



Relevance of the topic

The relevance of the topic is extremely high. Accumulated international data
from recent years, including large cohort studies, show that COVID-19 is
associated with an increased risk of developing new-onset diabetes mellitus, and
this risk can increase by 30-60% within the first year after infection. It is important
to consider the presence of heterogeneity in the clinical presentation of diabetes
after COVID-19, including forms that combine features of type 1 and type 2
diabetes. These observations support the hypothesis of a direct and indirect effect

of the virus on B-cells.

In this context, the dissertation work fits perfectly into modern scientific
research, offering a comprehensive analysis of B-cell function in different phases
of infection. Particularly valuable is the fact that the author considers not only
classical metabolic indicators, but also a wide range of immunological and

oxidative stress markers, which allows for an integrated approach to the problem.

The COVID-19 pandemic has proven to be a huge challenge for healthcare
professionals worldwide, as it has been shown that SARS-CoV-2 infection affects
not only the respiratory tract, but also a number of other organs and systems,
including the endocrine system, and can lead to serious metabolic complications,
thus significantly worsening the prognosis of affected patients. From a practical
point of view, it is of great interest to what extent carbohydrate metabolism
disorders are associated with direct damage to beta cells by the virus, the
appearance or worsening of insulin resistance, or are a result of immune
mechanisms and the release of inflammatory markers. In this sense, the
dissertation of Dr. Victoria Tsvetkova has significant scientific and practical
significance, as it is aimed at a current and socially significant problem - the impact
of COVID-19 on B-cell function and metabolic homeostasis. A study with a similar
design and scope is among the first of its kind in Bulgaria and contributes to

expanding existing knowledge internationally.

The formulation of the topic of the dissertation is distinguished by clarity
and precision and reflects current directions of scientific research in the field of

endocrinology and metabolic disorders in the context of COVID-19 — a disease

that retains its long-term importance for public health.



In the "Introduction" section. the author argues for the significance of the
problem, pointing out the existing contradictions and incompleteness of scientific
data regarding direct and indirect damage to pancreatic B-cells by SARS-CoV-2,

which logically justifies the need to conduct the present study.

The literature review is up-to-date and targeted, consistently examining
the anatomy, embryology and physiology of beta cells, their functional
heterogeneity and possibilities for regeneration, dedifferentiation, redifferentiation
and transdifferentiation. Particular attention is paid to beta cell dysfunction and the
various etiological factors for its occurrence, including the role of cytokines, the
direct effects of SARS-CoV-2 infection and the role of the main and additional
factors for the entry of the virus into the cell. The potential mechanisms of beta cell
damage are also analyzed, as well as the bidirectional relationship between
hyperglycemia and COVID-19. The literature data presented in this way and the
contradictions present in them justify the need to conduct the presented
dissertation research.

The aim of the dissertation i1s formulated clearly, accurately and correctly. It
fully corresponds to the title of the dissertation, as well as the statement of the
conducted study. The tasks are eleven in number and adequately reflect the set
goal and verification of the presented hypothesis - Does the SARS-CoV-2 virus
cause Diabetes?

The “Methods and Materials” section provides a detailed description of:
the study design; the method of patient recruitment with inclusion and exclusion
criteria; the indicators studied. The strict selection of the covered contingent
according to standardized criteria guarantees the reliability of the results obtained.
The methods of the individual clinical and laboratory indicators, as well as the
definitions used, are precisely described. The reliability of the results obtained has
been proven through the application of modern and adequate methods for
statistical processing.

The section “Results and Discussion” containis the individual aspects of
the dissertation which are presented following the iogic of the tasks set to achieve
the goal. The general clinical and metabolic characteristics of the study population

were examined, including indicators of carbohydrate and lipid metabolism, liver



function, inflammatory and immune status, oxidative stress, markers of hypoxia
and indicators of pancreatic a- and -cell function, some indices of B-cell function
and insulin resistance, levels of adipocytokines and other hormonally active
molecules related to glucose homeostasis

The pathophysiological framework set forth in the study is completely
modern. It is known that SARS-CoV-2 can infect pancreatic cells through the
ACE2 receptor and the co-receptor TMPRSS2, which has been demonstrated in a
number of experimental models. In addition to direct viral damage, a key role is
played by the so-called "cytokine storm”, characterized by increased levels of IL-6,
TNF-a and other pro-inflammatory mediators, which induce insulin resistance by
disrupting insulin signaling at the level of IRS-1 and the PI3K/Akt pathway.
Oxidative stress and mitochondrial dysfunction, as well as hypoxia-induced
mechanisms (via HIF-1a), further compromise B-cell function. All of these
mechanisms are reviewed and experimentally supported in the dissertation.

The results are presented clearly, logically and systematized, illustrated with
figures and tables, which facilitates their perception and comparison. After each
subsection, a discussion is made, in which the obtained data are compared in a

relevant and reasoned manner with contemporary literary sources.

A particularly valuable contribution of the work is the integration of
immunological and metabolic data. The established correlations between
cytokines, adipokines and indicators of glucose metabolism confirm the role of
immunometabolism as a key mechanism in the pathogenesis of COVID-19-
associated metabolic disorders. This is consistent with modern concepts,
according to which metabolic and immune processes are closely related and
mutually regulated.

The in-depth and interdisciplinary approach to the analysis of the results, as
well as the ability to integrate clinical, metabolic and immunological data into a
single pathophysiological concept. deserves positive evaluation. The formulated
hypotheses and interpretations address current and still insufficiently understood
aspects of B-cell dysfunction in the context of SARS-CoV-2 infection.

The conclusions are presented separately for the different tasks and
specifically and accurately, and reflect in a summary the results related to the main

and most important aspects of the development.



The contributions are divided intc those of a scientific-theoretical and
scientific-applied nature. Most of the contributions are original and contribute to the
enrichment of the overall knowledge in the field of the relationship between
metabolic disorders (in particular hyperglycemia) and SARS-CoV-2 infection. The
scientific contributions of the dissertation are significant and can be summarized
as expanding the existing knowledge about the role of SARS-CoV-2 in the
pathogenesis of metabolic disorders, as well as introducing a complex diagnostic
approach for assessing B-cell function. The results have potential application in
clinical practice, especially in terms of early screening and monitoring of patients

at risk of developing diabetes after COVID-19.

The bibliography covers a significant number of literary sources (463), the
majority of which are in Latin and cover current publications from recent years,

making it sufficiently comprehensive and contemporary.

The dissertation author has 5 publications related to the dissertation and 4
participations in national congresses and symposia.

In conclusion, the dissertation represents a high-quality, original and
scientifically sound study that contributes significantly to the understanding of the
complex interactions between infectious and metabolic processes. The author
demonstrates in-depth knowledge, excellent analytical skills and the ability to

interpret complex scientific data.

Conclusion:

The dissertation contains clinically significant scientific, scientifically applied
and applied results, some of which represent an original contribution to science
and meet all the requirements of the Act on the Development of the Academic Staff in
the Republic of Bulgaria, the Regulations for the Implementation of the ADSRB and the
Regulations of the Medical University of Pleven. The presented materials and
dissertation results fully comply with the specific requirements adopted in connection
with the Regulations of the Medical University of Pleven for the Implementation of the

ADSRB.



With conviction, | express my positive assessment of the dissertation work of Dr.
Victoria Tsvetanova Tsvetkova and | propose to the scientific jury to award Dr.
Tsvetkova the educational and scientific degree "Doctor" in the professional field of

"Medicine" in the scientific specialty "Endocrinology and Metabolic Diseases".
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