
CTAHOBVILUE

OT AOU. AHT0äHeTa Tpn#0H0Ba rateBa, A.M.H.,

KaTeapa no BbTpeU-JHV1 60necTM, MeAVIUL,1HCKV1 YHVlBePCVITeT- C04)V1fi,

npocbecM0HaJIH0 HanpaBneHhe: MeAVIL.11,1Ha

AOKTOPCKa nporparvla. "EHA0KpVIHonorYIR 60necTY1 Ha 06MfiHara" UJV14)bP 03 01 16

ABTop: A-p L4BeraHOBa1-4BeTKOBa

@oprvqaHa AOKTopaHTypaTa: 3aAOl-lHa

Kareapa: KaTeapa no Kapanonornn, nyJIMonorMR '4 eHA0Kp"Honornw, CeKTop:

EHAOKPVIHonorLdR 60necTh Ha 06MRHaTa

TeMa „np0MeH1,1 B naHKpeacHara 6eTa-KneTbHHa npV1 KOBVIA-19"

HayqeH pbK0B0AhTenn. AOI.4. A-p KaTR H. ToaopoBa, AM, PbKOBOAb4Ten

CeKTOP no EHAOKP1,1HonorVIR L,' 60necTL'1 Ha 06MRHaTa, KEM KaTeapa Kapamonor1,1R,

nynrvlonorl,lfi VI eHAOKPVIHonorV1fi, d)aKYJITeT ,MeAVIUVIHa" MY-nneBeH, Haqaf1Hb4K

no EHAOKPMHOJTVIA 60necTb,1 Ha 06MAl-ETa, YM6AJ1 „ A-p reoprV1

CTPaHCKV1"— nneBeH.

06U40 npeAcTaB91-•e Ha npoueaypaTa AOKTOPaHTa

A-p BVIKT0P"1fiL4BeTaH0Ba 14BeTKOBae poaeHa 1994 r. B rp. TeTeBeH, 06n

Jloaeq. 3aBbPLIJV1nae cpeAHOTO 06pa30BaHL,1e npe3 2013 r. B npo$nnnpaHa

e3VIKOBa rVlMHa3VIR EK3apx Vlocm<) I rpaa f10Beq c OTJIV1qeH ycnex 5.90 VI npocPnn

$peHCKV1 YI aHrf1MbicKL,1 e3YIK. npe3 2019 r. e 3,3BbPLUL.qna BVICUETO cn

06pa30BaHY1e B MY nneBeH cpeaeH ycnex OT cneABaHeTo: 0Tf1Y1qeH 5 86 VI

cpeaeH ycnex OT AbP>KaBHVITe 0TnuqeH 6.00.

npe3 2020 r. e 3aqv1cneHa KaTO 3aaoqeH AOKTOPaHT KEM CeKTop

EHAOKpMHonorV1fi VI 60necTb4 Ha 06MRHaTa npv•l Kaæapa no KapanonorL,1R,

nyr1MonorL,1fi VI eHAOKPL,1HonorVlR KEM MY—nneaeH. 3aqncneHa e 3a 3aaoqHa

A0KTopaHTypac 6a3a aa npaKTmqecK0 06yqeH1,1e YM6AJl ,a-p reoprvl CTPaHCKL,1

CHVlTaHO OT 26.10.2020 r. CbC cpoK Ha oöyqeyque4 roAL,1HY1. KaTO B nocneacTBL,1e e

rnacyBaH0 Ha cpol<a Ha AOKTopaHTypaTa c eAHa roAYIHa AO

26.109025 r.



qneH e Ha bbnrapcK0 ApyxecTB0 no EHAOKPVIHonorVIR, bbnrapcKL,1 fleKapcKv1

CH03 - Pah0HHa Konerv1R nneBeH. Bnaaee nmctv1eH0 VI roBOPL,1M0 aHrnvuhcKV,1 VI

CbpeHCl<V1 (HVIBO B2).

npeacTa8f1He Ha Tpya

npeACTaBeHVIRT AVICePTa14VlOHeH TPYA e nocaeTeH Ha eAVIH OT Havi-

aKTyanHv1Te VI 6bP30 pa3BVIBaU4V1 ce np06nerv1b•1 B CbBPeMeHHaTa MeAVIUVlHa —

B3aVIMOAeVICTBÆTO Me»qay VIH$eKUV103HVlTe 3a60JIRBaHv1R VI MeTa60JIVlTHaTa

perynaqvlfi, c aK14eHT Bbpxy BnVIRHETO Ha SARS-CoV-2 Bbpxy naHKpeacHaTa ß-
KneTbHHa 4)YHKUVIR VI rrl}OK03HaTa xoMeocTa3a. B ycnOBVlRTa Ha rn06anHaTa

naHAeML,1R OT COVID-19, A0Bena AO 3HaHVITef1Ha 3a60neBaennocT VI CMbPTHOCT,

BCe no-ronRM0 3HaqeHb•1e nPVlA06VIBaT Abnrocp0HHv1Te MeTa60nVITHV1

nocneacTBL•1fi OT VIH#eK14VIRTa, BKJ1}OHVITenHO pa3BVITETO Ha HOBOBb3HVIKHan

3axapeH AVIa6eT 3aAbJ160qaaayqeT0 Ha Beqe CbLUeCTBYBaU4V1 MeTa60nVITHV1

HaPYU-JeHV1fi

KaTO 3aTJ1bCTRBaHe, MeTa60r1VlTeHMeTa60JIVITHVITe 3a60JIRaaH1,1R,

CVIHAPOM VI 3axapeH AVIa6eT, OTAaBHa ce pa3rnenqaT He caM0 KaTO PVICKOBVI

cbaKTopv,1 aa no-Te>KKO npoTnqaHe Ha VIH$eKUV103HVl3a60nRBaHVIR, HO VI KaTO

CbCTOfiHVIR, KOUTO MoraT aa 6bAaT n0Bf1VlfiHV1 VI MOAV14)V1qnpaHVl OT carv1aTa

L.ff@eKUVIR.B T03V1 KOHTeKCT COVID-19 npeaocTaBR YHv1KaneH MOAen 3a

"13cneABaHe Ha cnO>KHVITe B3aVlMOBPb3KVl Me»qy VIMYHHaTa aKTVIBa14VIR,

Bb3naf1L,1TerlHv1Te npoqecl,l VI MeTa60n"1THaTa xoMeocTaaa. B OCHOBaTa Ha Te3L'1

npouecv•l CTOVI cno>KHa Mpexa OT MexaHV13MV1, BKJIYOHBaU4V1

AVIPeKTHO BYIPYCHO Bb3aeVICTBV1e Bbpxy KneTKVITe, CVICTeMeH Bb3naru,1TeneH

OTrOBOP, OKCVtaaTVIBeH cTpec, HaPYUEHV1fi B MMKPOl.4VIPKyna141-4RTa Ld KneTbMHa

XVInOKCMR. Bce no-ronRMO BHVIMaHMe ce 0Taer1R Ha poriRTa Ha naHKpeacHL,1Te ß-
KneTKV1, KOVITO ca OTrOBOPHV1 3a CVIHTe3a VI ceKpe14VIRTa Ha YIHcyr1MH VI mrpaRT

Knyoqoga ponn B noAAbP>KaHeT0 Ha rnt0K03HaTa xoMeocTa3a. AaHHV1 OT

eKcnepb,1MeHTanHv1 VI KJU,IHVIHHVI npoyqaaHv1R npeanonaraT, qe Te31-,1 KneTK',1 MoraT

aa 6bAaT AVIPeKTHO unvi VIHAMPeKTHO 3acerHaTv•1 OT SARS-CoV-2, KoeTO BOAM AO

Hapyu-jeHa VIHcynVIHOBa M pa3BVITVle Ha Mera60r1VlTHa ancperynalAL,1R.



napaneJIH0 c TOBa, pe3VlCTeHTHOCT ce oqepTaBa KaTO

ueHTpaneH eneMeHT B naToreHeaara Ha MeTa60f1VITHV1

HapYLLjeHL4fi. Bb3naJTlTeJIHb4Te UVITOKMHVI, OTAeJIRHV1 B xoaa Ha VIH#eKUV19Ta,

MoraT aa HaPYLLjaT VIHcynl,1HOBaTa aa AOBeaaT AO HaManeHa

gyBCTBVITenHOCT Ha nepu$epHYITe TbKaHV1 KEM VIHCYJIL,1Ha. Toga CbCTOfiHV1e,

KOM6VIHVlPaHOC noreHuvtaJIHa ß-KneTb'-lHaAVIC$YHKUVIR, Cb3AaBa ycJ10Bb•19 3a

pa3BVlT1,1e Ha xnneprJ11,1Kerv1L'lA 3axapeH AVIa6eT.

Oc06eHO Ba>KHO e aa ce ye Te3L,1 npoqecl,l He ce orpaHl,1qaBaT

caM0 AO ocTpaTa $aaaHa 3a60J1flBaHeT0. Bce no-gecT0 ce onncBaT AbnrOCPOYHV1

MeTa60f1VITHV1 nocneACTBL,19 npl.4 na14EHTV1, npe60neAYBaf1L.1 COVID-19, KoeTO

nocraBfi Bbnpoca aa He06XOAVIMOCTTa OT nPOAbJ1>KVITenH0 npocneAfiBaHe 1/1

oqeHKa Ha MeTa60nVlTHV1fi CTaTYC. B TOUI CMVICbfi COVID-19 MO>Ke Aa ce

pa3rne>KAa He caMO KaTO ocTpo VIH$eKUV103HO3a60JTBaHe, HO VI KaTO

noTeHuuaneH rpmrep 3a XPOHL,IHHVI MeTa60JIVITHVl HaPYU-EHL,1R.

B CBeTJIVIHara Ha Teu aaHHL•1 V13cneABaHeT0 Ha npoMeHVITe B

naHKpeacHaTa ß-KneTbMHa $YHKUVIR npvl COVID-19 npYIA06YIBa oc06eHa

3HaqVIMOCT. no-A06POT0 pa36mpaHe Ha MexaHV13ML.4Te, qpe3 KOUTO SARS-CoV-2
BJ11,1fle Bbpxy rn}0K03HaTa perynauv1R, 6m Morno aa aonpv1Hece 3a

pa3pa60TBaHeT0 Ha no-e$eKTMBHV1cTpaTerL,1L.4 3a AVIarHOCTVIKa, neqeHL,1e

npeBeHlÅV19 Ha MeTa60f1MTHYITeYCJIO>KH+IVIR, CBbP3aHL,1 C VIH$eKUV19Ta.

HaCTORU-1V1fiTAVICePTaLWIOHeH TPYA e HacoqeH L,1MeHHO KEM T03V1 np06neM,

KaTO CVI nocraBR aa uen aa V13cneABa KOMnneKCHv1Te B3aVIMoaelhCTBV1fiMexay

B',1pycHaTa VIH@eK14V1fi, ß-KneTbMHaraCPYHKUVIRVI VIHCYJIVIHOBaTa HYBCTBVlTenHOCT,

KaKTO VI aa oqeHL,1 TRXHOTO 3HaqeHL,1e 3a pa3BVITETO Ha Hapyu-jeHL,1fi BBB

Bbrnexv1ApaTHaTa 06MRHa. f10A06eH n0AXOA VIMa noTeHumana aa 060raTv1

CbLUeCTBYBaU.1VITe HayHH1,1 3HaHV1fi aa aonpL,1Hece aa no-A06poT0 pa3üpaHe Ha

VIMYHOMeTa60rlVITHVITenpouecb•l, CBbP3aHV1 C COVID-19.

AncePTaUVlOHHVlRTTPYA e pa3pa60TeH B nceH, normqH0 cTpYKTypL,1paH VI

MeTOAonorL,1YH0 nocneA0BaTeneH BI,IA, B 06eM, CbOTBeTCTBaU4 Ha

3a 06pa30BaTer1Hara VI Hay-II-la CTeneH „AOKTOP", KaTO 06XBaLLla BCVIHKI,I

3aAbnxv1TeJIH1'1 CTPYKTYPHVI ener,neHTY1. CbKpaU-1eHl,1fi" (2 CTP.),

,BbBeaeHme" (2 CTP.), „JIL,1TepaTypeH 0630p" (63 CTP.), „uenVI 3aaaML/1" (2 CTP.),

MaTepnan VI MeTOAV1" (33 CTP.), „Pe3YJITaTL.4VI 06Cb»qaHe" (369 CTP.),



,OrpaHnqeHYIR Ha v13cneABaHeT0" (I CTP.), „3aKmoqeHne" (3 CTP.), 1.43BOAVl"(2

CTP.), „npMHocL,1" (I CTP.), M HayHHV1 yqacTMR" (1 CTP.) VI

(52 CTP.). CTpyKTypaTa Ha Tpyaa e norv1HeCKV1 V13AbP>KaHa VI

ocurypfiBa nocneA0BaTeJIH0 VI apryMeHTnpaH0 npeacTaBRHe Ha HayqHOT0

macneABaHe.

L'13J10>KeHET0 ce 0TnmqaBa C ACHOTa, TOMHOCT VI npo$ecv10HaJIL.13bM, KaTO

1,13n0f13BaHaTa Teprv1L4HonorVIR e KOPeKTHa, a e3VIKbT — rpaMaTmqecKv1 V13AbpxaH

npeACTaBeHV1 ca 06140 165 4)L.qrypv1 VI 144 Ta6nV114V1, KOVITO HarneAH0 L'I B nort,1HHa

nocneA0BarenHocT nnyocTpvtpaT nocTnrHaTVITe pe3ynTaT1,1. CTpyKTypaTa VI

o$oprv1neHET0 Ha AVICePTa14VIOHHVIR TPYA Hanbr1H0 CbOTBeTCTBaT Ha

HOPMaTVIBHVITe V13VICKBaHVIR Ha MeAV114VIHCl<V1YHVIBePCVITeT — nneBeH

AKTyanHOCT Ha TerviaThKaTa:

AKTyaTIHocTTa Ha TeMaTa e V13KJ1}0HVITenH0 BMCOKa, HaTpynaHL,1Te

Me>KAYHaPOAHV1 AaHHV1 OT nocneAHL,1Te roAVIHV1, BICIFOHVlTeJIHO roneMY1 KOXOPTHVI

npoYMBaHv1R, noKa3BaT, He COVID-19 e CBbP3aH C nOBVILUeH pv•1CK OT Ha

HOBOBb3HVIKHan 3axapeH AVIa6eT, KaTO T03V1 MO>Ke Aa ce C 30—60%

B parviKVITe Ha nbpBaTa roAMHa cnea VIH#eKUVIRTa.Ba>KHO e aa ce VIMa npeABv1A

HarlVlHÆTO Ha xeTeporeHHocT B KJIMHVIHHaTa V13RBa Ha AL,1a6eTa cnea COVID-19,
BKT110HL,1TenHO cb0PML.1, KOVITO KOM6VlhVIPaT Ha TL.qn 1 VI TVIn 2

AVIa6eT. Te3V1 Ha6JIFOAeHL,1R noAKpenRT 3a AVIPeKTHO VIHAVIPeKTHO

Bb3AeVICTBV1e Ha Bhpyca Bbpxy ß-KneTKMTe.

B T03V1 KOHTeKCT AVICePTalÅVIOHHVIRT TPYA ce anviCBa Hanbf1H0 B

CbBpeMeHHVITe Hay-AHM TEPCeHL,19, KaTO npeanara KOMnneKCeH aHanv13 Ha ß-
KneTbHHaTa 4)YHKL4V1fi B cpa3L,1 Ha Oc06eHO get-qeH e

4)aKTbT, Me aBTOPbT pa3rne»qa He caM0 KnacmqeCKVITe MeTa60ru,1THL'1

noKa3aTenL,1, HO UJVIPOK cneKTbP OT VIMYHonorVIHHV1 VI OKCVIAaTVIBHO-CTpeCOBL,1

MapKepL,1, KoeTO n03BOf1RBa vlHTerpnpaH nOAXOA KbM np06neMa.

IlaHaeMVlRTa OT COVID-19 ce 0Ka3a orp0MH0 npeAV13BVIKaTencTB0 3a

3apaBHVITe cneqmanmcn,l B CBeTOBeH Mau-la6, Tbül KaTO ce 0Ka3a, ge SARS-CoV-2

VIHCbeK14VIRTa3acsra He caMO AL,1xaTeJIHVlTe nbTVIU-ta, HO peamqa apyri,l opraH',1

CVICTeMV1, BKn. eHAOKPVlHHaTa VI MO>Ke aa AOBeae AO cepV103HY1 MeTa60JIL'1HL'1



ycrlOXHeHV1fi, KaTO no T03M Hat.4hH BJIOUjaBa 3Ha9VITenH0 nporH03aTa Ha

3acerHaTL,1Te naumeHTV1. OT npaKTmqecKa rneAHa TOHKa YIHTepec

npeacTaBMBa AO KorlK0 Hapyu-jeHV1fiTa BBB Bbrnexv1ApaTHara 06MfiHa ca
cBbp3aHV1 C AVIPeKTHa YBpeaa Ha 6eTa-KneTKVITe OT BYIpyca, L,13fiBa VIJIVI

BfiOl-LjaBaHe Ha L,1HcynMH0Ba pe3hCTeHTHOCT ca B pe3ynTaT Ha VIMYHHVI

MexaHV13ML,1 VI ocB060»qaBaHe Ha Mapepm. B T03V1 CMVICbn

AVICePTa14VIOHHV1fiT TPYA Ha A-p BVIKTOPVIR14BeTKOBa npVlTexaaa CbLUeCTBeHa

HaygHa VI npaKTnqecKa 3HaqVIMOCT, Tbh KaTO e HacoqeH KEM aKTyaneH YI COUL,1anHO

3HaHVIM np06neM — BbmeVICTBETO Ha COVID-19 Bbpxy ß-KneTY-1HaTaC#YHKUVIR
Mera60nv1THara xoMeocTaaa. npoYHBaHe c noa06eH AL,1aaVIH 06XBaT e cpea
nbPBL,1Te no pona CVI 3a 6bnrapv•1R VI Aonp1,1Hacn 3a pa3UJVIP9BaHe Ha

CbU4eCTBYBaLUVITe n03HaHVIR B acneKT.

OopMynnpoBKaTa Ha meMama Ha AVICePTa14VIOHHV19 TPYA ce 0TnnqaBa c

RCHOTa VI npe14M3HOCT VI 0Tpa3RBa aKTyaf1H1,1Te HanpaBneHYIR Ha HayHHL,1

B 06nacTTa Ha eHAOKPVIHonorL,1fiTa VI MeTa60JIVITHVITe Hapyu-EHY1fi B

KOHTeKCTa Ha COVID-19 — 3a60J1fiBaHe, KoeTO 3ana3Ba CBOeTO AbnrocpoqH0
3HaqeHb•1e 3a 06U4eCTBeHOTO 3ApaBe.

B pa3Aen „BbeeöeHue" aBTOPbT aprYMeHT"1pa 3HaHVIMOCTTa Ha

np06neMa, KaTO nocoHBa CbLUeCTBYBaLUVITe npoT1,1BopeqY1fi HenbnHOTaTa B

HayHHVITe aaHHV1 OTHOCHO AVIPeKTHOTO YI MHAMpeKTHOTO YBpe»qaayqe Ha

naHKpeacHMTe ß-KneTKV1 OT SARS-CoV-2, KoeTO norMHHO 060CHOBaBa

He06XOAVIMOCTTaOT npoae»qaHe Ha HaCTOfiU40TO L,13cneABaHe.

numepamypHunm 0630P e aKTyaneH VI ueneHacoqeH KaTO

nocneA0BaTenH0 pa3rne»qa aHaTOML,1RTa, enn6puonorv1RTa VI cbL43vtonorv,1RTa Ha

6eTa KneTKVITe, TAXHaTa 4)YHK14b40HanHa xeTeporeHHocT VI Bb3MO>KHOCTV1 3a

pereHepaL41,1fi, aeAV1$epeHl-U,1aL4VIR, TPaHCAVICbepeHUV1aUL,1R.

Oc06eH0 BHVIMaHV1e e 0TAeneH0 Ha 6eTa KneTbMHaTa AVIC$YHUVIRVI pa3f1YIMHv•1Te

euaonorMHL,1 cbaKTOPL,1 3a Bb3Hl,1KBaHeTO Li, ponRTa Ha UUTOKVIHVITe,

AL,1peKTHVITe e@eKTV1Ha SARS-CoV-2 VIH$eKL4V1fiTaVI porlfiTa Ha rnaBHv1Te VI

aoribnH1,1TeJIHVITe cbaKTOPV13a Haar11,13aHeT0 Ha Bl,1pycKa B KneTKaTa. AHar13npaHL.4

ca YI noTeHuuaf1Hb,1Te MexaHL,13MV1 Ha 6eTa-KneTb9H0 YBpe>KAaHe, KaKTO VI

COVID-19. TaKaABynoc0HHaTa BPb3Ka nne>KAY xnneprnv1KeML.,1RTa VI

npeACTaBeHMTe Jil'1TepaTypH1'1 nay-4HV1 VI B TRX npoTL'1BopeML'1R



060CHOBaBaT He06XOAVIMOCTTa OT

AVICePTaUVIOHHO v-13cneABaHe.

npoBe»qaHe Ha

Uenma Ha AVICePTaUVlOHHMR TPYA e @opMYJIL.1paHa

npeACTaBeHOT0

RCHO, TOMHO VI

KOPeKTHO. TR CbOTBeTCTBa HanbrlHO Ha 3arnaameT0 Ha AVICePTaLIVIRTa, KaKTO VI Ha

n0CTaHOBlGTa Ha npoBeaeH0T0 npoyqaaHe. 3aaaqv,1Te ca eAMHaaeceT Ha 6poÉl VI

aaeKBaTHO OTPa3RBaT nocTaaeHaTa Ilen VI npoBepKa Ha npeacTaaeyqaTa xnnoTeaa

np14HMHRBa Bmpyca SARS-CoV-2 3axapeH AVIa6eT?

B pa3Aena MemoDu u Mamepuanu" noAP06HO ca 0TpaaeHVl: AV13aVlHa Ha

npoYMBaHeTo; Haqu,1H Ha Ha6mpaHe Ha naUV1eHTVITe C Ha BKTlH)HBai--le VI

V13KJ110HBaHe; V13cneaaaHV1 not«a3aTenm. CTPVIKTHVIRTnoa60p Ha 06XBaHaTVIR

rapaHTl,1pa Hage>KAHOCTTa HaKOHTVIHreHT no CTaHaaPTV1wpaHVl I(pmepvll.'l

nonyqeH1,1Te pe3ynTaTL,1. MeTOAMTe Ha OTAenHL,1Te

noyca3aTeJIL4, KaKTO VI Ha nanon3BaHVlTe ae$VIHVIUVIV1 ca npeL4L,13H0 onncaHY1.

AOCTOBePHOCTTaHa nonyqeHMTe pe3YJITaTb,1 e AOKa3aHa qpe3 npnnaraHeT0 Ha

CbBpeMeHHV1 VI aneKBaTHV1 MeTOAV1 aa CTaTVlCTVIHeCKa 06pa60TKa

PameJ1bT 'Pe3ynmamu u 06Cb>KDaHe" CbAbP>Ka OTAenHVITe acneKTL,1 Ha

AVICePTaL41,10HHaTa paapa60TKa VI ca npecTaBeHL,1, cneaaaVIKV1 norv1KaTa Ha

nocTaBeHVITe 3a 1,1311br1HeHme Ha uenTa 3aaaYY1. Pa3rneaaHvl ca 06U&Ta KJIVIHVIHHa

VI MeTa60JIVlTHa xapaKTepncTl'1Ka Ha 1,i3cneABaHaTa nonynaLVIR, BKJIEOH1,1TenH0

noKa3aTenv1 3a BbrnexnapaTHVIR VI nuru,1AHYIR MeTa60f1V13bM, yepHOAP06HaTa
$YHI<UMR, Bb3naJIVITeJIHL,1fi VI VIMYHHVIR CTaTYC, OKCnaaTVIBHl,1R cTpec, MapKepYITe Ha

xmn0Kcv1R not«a3aTenv1Te 3a naHKpeacHa a- VI ß-KneTbt-lHa HRKOVI

VIHAeKCV1 aa ß-KneTbMHa VI VIHcynVIHOBa pe3VICTeHTHOCT, HVIBa Ha

aamnOUVITOKVIHV1 VI apyrM XOPMOHaJIHO aKTVIBHV1 Moneyru,l, 1,1MaLUV1 OTHOLUeHV1e KEM

rnlOK03HaTa xoMeocTa3a.

paMKa, .3anoxeHa B 1,13cneagaHeTO, e HanbrlH0

CbBperqeHHa. L.43BeCTHO e, ye SARS-CoV-2 MO>Ke aa VIH@eKTV1pa naHKpeacHL,1Te

KneTKL,1 qpe3 ACE2 peuenTopa VI K0-peuenTopa TMPRSS2, KoeTO e

aerv10HCTpnpaH0 B peanua eKcnepv1rv1eHTanHv1 Moaeru•l. OCBeH AVIPeKTHOTO

BVIPYCHO YBpe>KAaHe, Kri10H0Ba ponn nrpae VI T.Hap. „L4VITOKL,1HOBa 6ypR'

xapaKTepM3mpa1.ua ce c noBVIUEHV1 HVIBa Ha IL-6, TNF-a VI Apyrkl

npoBb3nanv1TenHv1 MeanaTOPL.1, KOVITO 1,1HAYL4VIPaT YIHcynv1Hoaa pe3VICTeHTHOCT



gpe3 HapyuaBaHe Ha VIHCYJIMHOBaTa Ha HVIBO IRS-I VI P13K/Akt

nbT. OKCuaTL4BHVIRT cTpec AVIC$YHKUVIR, Kal<TO VI

(gpe3 HIF-I a), aonbrlHYITenH0xnn0KCVIMHo-VIHayunpaHL,1Te MexaHV13MV1

KOMnPOMeTVIPaT ß-KneTbHHaTa4)YHKLIVIR. Team MexaHV13MV1 ca pa3rneaaHL,1

VI eKcnepL,1rv1eHTa11H0 noAKpeneH1,1 B AVICePTaUVIOHHMA TPYA.

Pe3YJITaTL'1Teca npeacTaBeHL,1 ACHO, norvlHH0 YI cvtcTexnaTL43mpaH0,

0HarneaeHv1 C 14 KOeTO ynecHfiBa TRXHOTO Bb3npL,1eMaHe YI

cpaBHRBaHe. Cnea BCeKV1 noapaqen e HanpaBeH0 06Cb>KAaHe, B KoeTO

nonygeHYITe aaHHV1 ca CbnOCTaBeH1,1 no YMecTeH VI apryMeHTMpaH Hat.-lhH

CbBpeMeHHL,1Te nv1TepaTypHY1 V13T09HVIUM.

Oc06eH0 1-lei-leyl npv1Hoc Ha Tpyaa e 1,1HTerpauvi9Ta Ha MMYHonorVIMHL,1Te VI

MeTa60JIVITHVITe aaHHV1. YCTaHOBeHVITe Kopena14L,1b4 Mexay UVITOKVIHM, aAV1nOKVIHV1 VI

Ha rn}OK03HVlR MeTa60m13bM noTBbp»qaaaT ponfiTa Ha

MMYHonnera60rll,43Ma KaTO KJI}OHOB MexaHM3bM B naToreHe3aTa Ha COVID-19—

acoumnpaHYITe MeTa60f1VITHV1 HapYL.ueHL,1fi. TOBa CbOTBeTCTBa Ha CbapeMeHHMTe

KOHUenUVIV1, cnopea KOVITO Mera60f1MTHVITe VI VIMYHHVITe npouecL,1 ca TACHO

CBbP3aHV1 B3aVIMHO perynupal-14M ce.

nor10>KYITenHa oqeHKa 3acnpKaBa 3aAbn60qeHVIRT VI 1/1HTepamcunnrlL,1HapeH

nonxoa np"l aHar1M3a Ha pe3YJITaT1,1Te, KaKTO VI ytvteweTO aa ce 06eAVIHRT

KJIVIHL,II-IHVI, VI AaHH1,1 B eav•1HHa

KOH14enUMR. xnn0Te3V4 YI YIHTepnpeTaL4ML,1 3acnraT aKTyaf1H'.'1 VI BCe

otue HeAOCTaTbHHO V13fiCHeHM acneKT1,1 Ha ß-KneTbMHaTa AVICC>YHKLW1fiB KOHTeKCTa

Ha SARS-CoV-2 VIH@eK14L.1fiTa.

%eoöume ca npeACTaBeHV1 OT#JIHO no 3aaaM1,1 VI KOHKPeTHO

TOYHO VI 0Tpa3fiBaT B pemone pe3Yf1TaTl,1Te, CBbpaaHV1 C OCHOBHVITe VI Havl-

acneKTV1 Ha pa3pa60TKaTa.

npuHocume ca pa3aeneHL,1 Ha TaKVIBa C HaygH0-TeopeTL.qqeH HaygH0-

npl,1noxeH xapaKTep. noBeqero OT nPVIHOCVlTe ca opurVlHaf1HVl M nonpl,1HaCfiT 3a

060raTRBaHeT0 Ha URJIOCTHVITe n03HaHV1fi B 06nacTTa Ha BPb3KaTa Me>KAY

MeTa60f1VITHVlTe HaPYUjeHL,1fi (B qaCTHOCT xnneprnv1KeML,1fiTa) VI SARS-CoV-2

VIH$eKUVIATa. HayqH1,1Te npuyqocvl Ha AVICePTaUVIOHHVIR TPYA ca VI MoraT

aa 6bAaT 0606U4eHV1KaTO pa3u.lL,1pqaaHe Ha CbU4eCTBYBaU.4VlTe 3HaHL,1fi OTHOCHO

ponfiTa Ha SARS-CoV-2 B naroreHe3aTa Ha MeTa60J71,1THVITe HaPYLLjeHVIA, KaKTO VI



BbBe»qaHe Ha K0MnneKceH AVIarHOCTV1qeH noaxoa aa oqeHKa Ha ß-KneTbMHaTa

CPYHKLIVIR.Pe3ynTaTL,1Te L,4MaT noTeHunaJIH0 B KJIVIHVIHHaTa npaKTYIKa,

oc06eH0 no OTHOweHV1e Ha paHHV1fi CKPVIHVIHr VI npocneARBaHe Ha nauneHTL,1 C

PVICK OT pa3Bv1TL.ne Ha AVIa6eT cnea COVID-19.

6u6nuoepa$unrna 06XBaLUa 3HaHVITeneH 6poV1 nv1TepaTypHM V13TOHHVIUV1

(463), KaTO npe06naaaBau.AaTa qacT OT TRX ca Ha naTVIHL,114a M 06xeaugaT

aKTyarlHV1 OT nocneAHL,1Te rOAVIHV1, KOeTO npaBY1 AOCTaTbHHO

1-13MepnaTeJIHa VI CbBPex,1eHHa.

AncepTaHTbT VIMa 5 ny6f1MlGL41,1v1 BBB BPb31<a C AVICePTaUV1fiTa VI 4 yqacTL,1R

B Hal-WIOHaJIHL,1 K0Hrpecv•1 VI cviMn03MYMM.

B 3aKmoqeHL.ne, AVICePTaUVIOHHVlATTPYA npeacTaBrlRBa BMCOKOKaqeCTBeHO,

VI HayqH0 060CHOBaHO v13cneABaHe, Koe•ro aonpVIHacn CELUeCTBeHO

3a pa36npaHeT0 ya cnO>KHVITe B3aVIMOAeviCTBVIR rvlemqy VIHCbeKUM03HVITeVI

MeTa60JIVITHL,1Te npouecv•l. ABTOPbT Aerv10HCTpmpa 3aAbn60HeHM 3HaHVIR, OTNHHVI

aHaJIVITVIHHv•1 yrv1eHVIR VI cnOC06HOCT 3a L,1HTepnpeTa14V1fi Ha KOMnneKCHV1 HaygHL,1

AaHHM

3axmoqeHhe

AncePTaL4MOHHVIRTTPYA cbdbp»ca UIUHUYHO 3HaYUMU HaygHu, HaygHO-

npun0>KHu u npun0>KHu peaynmamu, HRKOU om Koumo npeDcmaenngam

opueuHaneH npuHoc e Haytcama VI OTI'0BapRT Ha BChHKh V13VICKBaHVIR Ha

3aKOHa 3a pa3Bv1Tv1e Ha aKaaeMVIHHV1fi CbCTaB B Penyöru,1Ka bbnrapv1R (3PACP6),
npaBmnHL'1Ka 3a npnnaraHe Ha 3PACPb VI npaBb4JIHYIKa Ha MY — nneBeH.

[IpeacTaBeHL4Te MaTepL,qar1M VI AVICePTaUVIOHHV1 peaynTaTv1 HanbJIH0

CbOTBeTCTBaT Ha V13VICKBaHVIR, npnen,l BBB BPb3Ka C npaBv1f1Hv1Ka

Ha MY — nneBeH 3a npnnoxeHL,1e Ha 3PACPb
C y6eaeHOCT V13Ka3BaM CBORTa nonoxy1TeJIHa oqeHKa aa AVICePTa14VIOHHV1fi

TPYA Ha A-p BVIKTOPVIR14BeTaH0Ba LABeTKOBaVI npeDnaeaM Ha Haye-IHomo yypu
Da npucaDnm Ha D-p L(eemKoea 06pa30eamenHama u HayHHa cmeneH

,A0Kmop" B no@ecv10HanH0 HanpaaneHne „MeAL,1L4VIHa" no HayqyqaTa

cneumaf1HocT „EHAOKPVIHonorVIRVI 60necTL,1 Ha 06MRHaTa"

07.04.2026r. L'13r0TB'AJIO_eUeH3UÅt+Å
(Aoq. A. l&éTefa,AMY)
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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 I

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 ß-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

ß-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 ß-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 ß-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, ß-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.

presented in a ciear, logically structured andThe dissertation is

methodologically consistent form, in a volume corresponding to the requirements

for the educational and scientific degree "doctor", and covers all mandatory

"Introduction" (2 pages),structural elements: "Abbreviations used" (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 ß-cells.

In this context, the dissertation work fits perfectly into modern scientific

research, offering a comprehensive analysis of ß-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 ß-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

— a diseaseendocrinology and metabolic disorders in the context of COVID-19
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 ß-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 IS 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" contains the individual aspects of

the dissertation which are presented following the logic 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 ß-cell function, some indices of ß-cell function

and insulin resistance, levels of adipocytokines and other hormonally active

molecules related to glucose homeostasis

The pathophysiological framework set fotth 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-I and the P13K/Akt pathway.

Oxidative stress and mitochondria' dysfunction, as well as hypoxia-induced

mechanisms (via HIF-1a), further compromise ß-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 ß-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 into 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 ß-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, I express my positive assessment of the dissertation work of Dr.

Victoria Tsvetanova Tsvetkova and I 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"

07.04.2026r.


