ao
MNMpencenatensa Ha Hay4Ho Xypum
no npoueaypa 3a npuaodbmsaHe Ha OHC ,,[lokTop*“

OOKTOpCKa nporpama ,,MeauuunHcka 6uonormna“

PELIEH3UA

oT npod. a-p MNansa LiBetaHosa CtaBpeBa-MapuHoBa, 4.M.
kaTegpa ,Papmakonorusi n Tokcukosnorna“
®akynret ,Papmauma”

MeanumHckn YHnsepcuteT — [neseH

Mo npoueanypa 3a npucwxgaHe Ha OHC ,,lokTop*“

OGnacT Ha BucLwe obpa3oBaHue: 7. “3apaBeonasBaHe u cnopt”
MpodecnoHanHo HanpaBneHue: 7.1. “MeguumHa’

[okTtopcka nporpama: “MeguunHcka 6uonornsa”

ABTop: KannHa CtedpyeBa Nnnesa

dopma Ha foKTOpaHTypaTta: pegosHa opmMa Ha obyyeHue

Tema Ha gucepTauMOHHUA TPYA: ,,EPekTn Ha MenaToHMHEPrMYHM NpenapaTu
BbPXY XUBOTUHCKM MOOENM Ha HeBpoaereHepaTuBHU 3abonasaHns“

Hay4yHu pbkoBoauTenu: npod. Munena AtaHacosa, 4.6.

npod. o-p Axa OumutpoBa Yekanaposa, 4.M.

lMpenctaBsam peueH3nsaTa B KAa4eCTBOTO CU Ha YneH Ha HayyHo Xypu, onpeaeneHo
cbce 3anosef Ha Pektopa Ha MY-lneseH (Ne 1024/02.04.2025 r.) n peweHune oT I-BO
HenpucbLCTBEHO 3acefdaHne Ha HayyHoTO Xypu, nposegeHo Ha 08.04.2025.
Heknapupam, 4e HAMaM KOHMIIMKT Ha MHTEpecu, BKIIKOYUTENHO CbaBTOPCTBO C

auceptaHTa KanuHa Vnuesa.

O6wo npeacraBsAHe Ha npoueayparta
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Ac. KanuHa CrtedueBa WMnueBa e 3auucrneHa KaTo AOKTOpaHT B peaoBHa
dopma Ha obyvyeHne B OOKTOpcka nporpama ,MeauumHcka 6Guonorus®, M.H. 4.3
Buonornyeckn Hayku, B Kategpa ,AHaTomMus, XMCTONOrMs, uutonorna n éuonorus,
dakynteT ,MeguumHa“, npu MeanumnHckn yHmBepcuteT — lNneBeH cbe 3anoBeq Ne
945/19.05.2020 r. ¢ Hay4yHu pbKkoBoguTenu npod. MuneHa AtaHacosa, 4.6. u npod.
AHa UYekanaposa, A.M. M TemMa Ha [gucepTaumoHHua Tpya ,Edektn Ha
MeNTaTOHUHEPTUYHMU npenapartu BbpXy XXMBOTUHCKM Moaenu Ha
HeBpoaereHepaTuBHU 3abonsaBaHMa“. [onoxmna e ycnewHo U3nNnUT 3a JOKTOPCKM
MUHUMYM MO cneuunanHocTTa Ha 09.12.2022 r. Cneg nonyyeHa akpegutaumsa um
NnpoMsiHa Ha NpodecmnoHanHOTO HanpaBneHne, JOKTOpcKaTa nporpama ,MeguunHcka
ouonorna“ e npexsbprieHa B M.H. 7.1. MeguumHa (MpoTtokon Ne8/13.04.2023 r. ot
3acegaHme Ha AC Ha HAOA), CcbOTBETHO € NPOMEHEHO MNPOdECUNOHANHOTO
HanpasneHne Ha oO6ydeHne Ha p[goktopaHta. Ha ocHoBaHue PeweHne Ha
dakynteTHMa cbBeT Ha Pakyntetr ,MeguumHa“, MeguuMHCKM yHUBEpCUTET —
Mne.eH, MNMpoTtokon Ne32/11.12.2023 r. ac. nnesa e otuncneHa cbc 3anoBeq Ha
Pektopa Ne 3730/11.12.2023 r. ¢ npaBo Ha 3awuTa crej MU3nbiHEeHU 3agadn no
nHamMBMayanHua yyebeH nnaH n npugobutn Heobxoanmm kpeamtn. Ha 07.03.2025 .
Ha paswnpeH KaTtegpeH CbBeT € MpoBedeHa npeaBapuTenHa 3awurta  Ha
AncepTaunoHHUSa Tpy4 Ha OOKTOpaHTa C pelleHuMe 3a OTKpMBaHe Ha npoueaypa 3a
nybnuyHa 3awmTa Ha gucepTaumsTa.

MpencrtaBeHUAT MW KOMMNSIEKT MaTepuanu Ha €EnekTPoHeH HocuTen € B
CbOTBETCTBME C M3UCKBaHMsATa Ha Yn. 38. (1) ot [llpaBunHuk 3a pasBuTME Ha
akagemMunyHus cbctaB B MeauuuHckm yHuBepcuteT — [IneBeH. Bb3 ocHoBa Ha
Habopa maTtepuanu u OOKYMEHTU 3asiBABaM, Y€ ca Cnas3eHu peda M ycrosusitTa 3a
3awmTa Ha gucepTauMoHeH Tpya 3a npugobuBaHe Ha OHC ,[oktop“, cbrnacHo
3PACPE, INMM3PACPE n NMPAC B MeanuunHckn yHuBepcuteT — [neBeH.

KpaTku 6mnorpacmyHmn gaHHM 3a AOKTOpPaAHTA

AuncepTtanTbT ac. KanuHa Wnnesa e Gakanasbp no ,buonorns” n marmctbp no
.bnorexHonorna“ (2008 r.) ot Codunckun yHmsepcutet ,CB. KnumeHT Oxpuackun‘. B
nepuoga 2010-2011 r. npugobusa Level 3 Diploma First line management ot Ealing,
Hammersmith and West London college. Pa6boTtu kato cneuuanuct 6uonor B

MHcTuTyT no reHeTtuka, BAH o1 2006 go 2008 r.



Ot 2012 »n NoHaAcTOSILLEM € 4YfeH Ha eKkuna Ha cekTopa no buonorusi kato
acuCTeHT W npenogaBaTten B cekTtopa no Ouonornsa, Kategpa ,AHaTomus,
Xuctonorus, umtonorns u Guonorusa, dakyntet ,MeguumHa“, npy MeanmuMHCKM
yHuBepcuteT — neBeH.

Brnagee aHrmMUNUCKM M HEMCKM €3MK; MMa BUCOKO HMBO Ha KOMMKOTbpHA
rPaMOTHOCT; NpuUTEXaBa yMeHUs 3a macriegoBaTericka pabota ¢ ekcnepumMeHTanHu

XMBOTHU U peaunua ex Vivo U in vitro TecTtoBe.

OuncepTauMoOHHUAT TPyA € HanucaH Ha 146 cTpaHMum 1 cbabpxa 2 Tabnuum,
32 curypun. BknoyeHn ca BCUYKM OCHOBHM €MeMEHTU Ha oOLo Bb3npueTaTa y Hac
CTpyKTypaTa 3a npeAacTaBsiHe Ha AucepTauMoHeH Tpya: BbBeaeHne — 2 CcTp.;
nntepaTypeH ob3op — 38 cTp.; uen 1 3agaum — 1 cTp.; maTepuanm n metoam — 14
CTp.; pe3yntatu — 42 c1p.; obcwxagaHe — 10 cTp.; M3BOAU, MPUHOCU U NPUMOKEHUS —
3 cTp.; Gubnuorpacus — 26 cTp., BKoYBawa 153 n3tovyHka Ha natmHuua, kato 33

n3ToyHmka (33.33%) ca nybnukysanu cnepg 2020 rog.

AKTyanHOCT Ha TeMaTuKaTa U LieflecboOpa3HOCT Ha NocTaBeHUTe uen u
3apjaum

Bcaka roguHa ce gmarHoctvumpat 7.7 MUIIMOHA HOBW Criydasi Ha LEMEHUUS.
MocneoHn TeHOeHUMM nporHosupat yeBenudeHve um B EBpona ¢ 87% B nepuoga
2010 — 2050 r. bonectta Ha Anuxanmep (BA) e Haln-4ecTaTa npuynHa 3a 4EMEHUUS
n npeactasnsea 60-75% o1 Bcuyku cniydam (Ayodele et al. Curr. Neurol. Neurosci.
Rep. 2021). OcBeH TOBa, [OKAaTO CMBPTHOCTTA OT CbpAeYyHU 3abonsBaHusA
HamansiBa npes nocnegHuTe roavHn, Tasun, KOATO ce Abikn Ha BA, ce e yBenuuuna
c 68% camo npe3 nocnegHoTo AecetuneTtne. [MoHacTosweM HaAMa edekTUBHA
Tepanus Ha BA n uenta Ha neyeHneTo € ga nogobpwu, ctabunusmpa mnu 3abasu
KOrHUTUBHUSA, (PYHKUMOHaNEeH n nosegeH4yeckn aecdmumt. B TepaneBTUYHUS noaxon
kbM BA moxe ga ce ngeHtudpumumpar Tpu obcrtosTencraa:

e o0pobpeHM nekapcTBa 3a JfievyeHWe Ha 3abonsBaHeTo, KOUTO BKNHOYBAT
AoHaHemab, agykaHymab, ooHenesun, ranaHTaMuH, pUBacTUrMUH, MEMAHTUH U
KOMBUHaUUA OT MEMaHTUH N JOHENe3wnn;

e Tepanuu B NpoLec Ha nscrnegBaHe, KOMTO paboOTAT rMaBHO BbPXy amunova B u
Tay naTonorusta, U KOUTO BKMOYBAT MHXMOUTOPK Ha y-CekpeTasa, UHXMOMTopK

Ha B-cekpeTasa, MoaynaTtopu Ha d-cekpeTasa, MHXMOMTOpM Ha arperauus,
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MeTan-uHTepdepupalln nekapcrea, fekapcraa, KouTo nogobpssaT KnupbHca

Ha amunong B, nHxMbutopyn Ha wunepdochopmnmpaHeTo Ha Tay MNpPOTEMHa,

MHXMOMTOPWU Ha arperaumsaTa Ha Tay NPOTEUH W NekapcTBa, KOUTO yBenuyasat

KNupbHCa Ha Tay;

e [pyrM antepHaTMBHM Tepanuu, npegHasHadeHu ga nofobpsaT KayecTBOTO Ha

XMBOTa M [ja AONPUHACAT 3a NpeBeHUMsTa Ha 3abonsaBaHeTo.

[enpecnara e MHOro 4ecTo cpellaHa cpef xopata ¢ bA, ocobeHo B paHHUTE U
MeXaNHHM cTagun. ma maeHTuduumpanHn obwm natousnonormyHn MexaHusmm
Mexay Te3n ABe 3abonsiBaHWsa, KOMTO MoraT Aa 0BACHAT nporpecusita oT genpecus
kbM BA. OOWwunTe MONeKynspHM NbTULLa NpU pa3BUTUE Ha ABeTe naTonorun, morat
Aa ce pasrnexgar Kato HOBW (papMakororMyHW Tapretu 3a JfeYeHUeTo UM,
AromenaTuHbT (AgO) € CUMHTETUYHO MPOM3BOAHO Ha MenaTtoHmHa. Tom e
aHTMgenpecaHT ¢ 6bp30 Havano Ha geuncteue (De Berardis, et al. 2015) n genctea
KaTo aroHuct Ha MT1 n MT2 peuentopute n aHTaroHucT Ha 5-HT2C peuenTtopuTe.
OueHaBam KaTo MHOrO akTyarHo 1 LenecbobpasHo NPOBEAEHOTO eKCnepuMeEHTanHo
npoy4BaHe C orfneq Ha ropemsnoXeHOTO U Ha YCTaHOBEHUTE NMPOTUBOBBL3NANUTENHN
N HEBPONPOTEKTMBHU edekTn Ha Ago Npu ApyrM MOAENM Ha HeBpOAEereHepaTUBHMU
3abonsBaHus.

IlntepatypHuat o630p obxeawa 38 cTpaHuun M cbabpxa 3 durypu mn 2
Tabnuun. Pasrnexgart ce BbNpocu, CBbpP3aHM C enNMaeMuoriornaTa, etmonornata u
natoreHesaTa Ha 3abonsiBaHWATa, KaTo ca NPencTaBeHU U PUCKOBUTE TEHETUYHMU
dakTopu. 3HAYMTENHO MSACTO € OTAEeNleHO Ha ManaToHMH U aroMenaTuH,
CbBPEMEHHN TepaneBTUYHM noaxoan npu Anuxammep acouumpaHy naTonoruu,
HeBpoaereHepaTMBHN 3abonsaBaHNs 1 OeNPeCcUst, KaKTO N Ha XXUBOTUHCKN MOAENN Ha
BA. Kato ysano o63opbT € MHOro gobpe HanucaH, Hay4yHo u3gbpkaH 1 6anaHcupaH u
nokasea OT/M4YHa MHPOPMMPAHOCT Ha OOKTOpaHTa No Temarta Ha auceptauuaTa. OT
HEro fnOrnMYyHO € U3BEAEHO 3aKIMYEHUETO, Y€ U3SACHABAHETO Ha edmKacHOCTTa Ha
MEenaTOHMHOBUA aHanor aromenaTtuH BbpXy OnpedenieHn acnekTu oT nartoreHesaTta
npy mogenun Ha BA 6u gonpuHecno 3a paswupsiBaHe Ha MHAMKauMuTe My 1 6baeLum
KNMUHUYHM NPOYYBaHMS.

3atoBa 1 uenTta Ha aucepTtauuaTa e opmynupaHa B nocoka ,[la ce npoyun
edmnKacHOCTTa Ha aHTugenpecaHTa aroMenaTwuH, npunaraH nNo BpeMe Ha paHHUS
n/vnu Ha KbCHUA eTan oT nporpecusita Ha BA Bbpxy natoreHesaTa, MHAyuMpaHa

ype3 WHTpauepebpoBeHTpMKyNnapHa WHAQY3US Ha TOKCMHM U CBbp3aHa C
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noBefeHYeckn, BUOXMMUYHU U KNETbYHN aHOMarnum npu ABa XMBOTUHCKU MoJena Ha
BA®“. B nanbnHeHneTo Ha Ta3u uen ac. inmesa cu nocrtaBda crnegHute 6 3agaum: 1.
[a ce cb3gage mogen Ha cnopaguvyeH ArnuxarMMep B MBXKW MibXoBe, 4pes
NMHTpauUepebpoOBEHTPUKYITAPHO NHXEKTUPaHe Ha CTpenTo3oToumH. 2. [1a ce cb3gage
BTOPU Mogen Ha cnopagunyHa bonect Ha Anuxanwvep, ypes
WHTpauepebpoBEHTPUKYNApHO WHXekTMpaHe Ha AB1-42. 3. [da ce Banugupart
MoJenuTe 4pe3 JokasBaHe Ha KOMHUTMBHU W MOBeAEH4YeCcKM MNpomeHu (TecTtose,
oTyMTaLLM: NameT, TPEBOXHOCT M AenpecuBHO-NogobHO nosefeHue). 4. [da ce
nscneaBa edpekta Ha aroMenatmH BbpXy MoAen-uHayuuMpaHuTe HapylleHus B B
HMBaTa Ha TPEBOXHOCT M BE3MOKOMCTBO, MAaMEeTOBUTE U KOTHUTUBHW (PyHKUMK. 5. [la
ce uscrneaBat OMOXMMWYHM MapKepu 3a HeBpoereHepauums M Bb3naneHue BbB
dopOoHTarnHa Kkopa 1 xunokamn npu gsa niblun mogena Ha bA — cTpenTo30TOLMHOB U
amunovgeH. 6. [la ce HanpaBu XWUCTOMOMMYEH aHanu3 Ha cneuudUyHN MO3bYHU
CTPYKTYypu (nupudopmeHa Kopa, Xunokamr, amurgana) oT >XMBOTHM OT [BaTa

nacrieaBaHn moagersia, 3a oueHKa Ha MOp(*)OJ'IOFMLIHI/I npoMeHn N HeBpoHaJlJiHa 3ary6a.

MeToguka Ha uscnegBaHeTo

M3nonseBaHnte maTepmann n metoam ca nogpobHO onucaHu B pamMKuTe, KOeTo
nosgonsiea Aa ObaaT TOYHO BbL3NPOWM3BEAEHM OT Apyrn macnegosatenu. [paswu
BnevyaTfnieHne npeumsHoOCTTa B NPEeACTaBsAHETO Ha MHdopmaumaTa B Tasm 4acT Ha
anceprauusitTa, KOETO MNOACKa3Ba OTHOLIEHME KbM KayeCcTBOTO Ha MNOSyvyeHuTe
pe3yntatu OT [JokKTopaHTa. M3non3BaHM ca f[Ba eKkcrnepumMeHTanHuM mogena 3a
npegusBMKkBaHe Ha crnopaguyHa ¢opma Ha BA — ¢ uHTpauepebpoBeHTpyKynapHO
(icv) BbBexgaHe Ha cTpento30oTouunH (STZ) n Ha Amunong p1-42 (AB). MNpu STZ
moaen Ago ce uHxektnpa 30 gHu, 3anoysaniku 90 gHM cnen TOKCUMYHUSA areHT. [pn
EkcnepumeHT 1 oT AR mogena, TpetupaHeTo ¢ Ago 3anoysa naparnenHo c icv AB1-
42, a npu EkcnepumeHT 2 — 30 gHu cnep wudysmata Ha ABi.a2. KUMBOTHUTE ca
n3cneaBaHu yYpes U3nonsBaHe Ha NoBEeAEHYECKM TECTOBE, @ MO3bYHU CTPYKTYpU OT
nnbx4yeTarta ca aHanuaMpaHu Ypes XUCTOMOrMYeH N BUOXMMNYEH aHanNu3.

3a TectoBeTe Ha oTkpuTo none (OF), noBgurHaT kpbcTOocaH NabupuHTt (EPM) n
paguaneH oceM-pameHeH nabupuHT (RAM) e u3nonsBaHa cuctema 3a BUAOEO
npocnegasaHe (codptyep SMART PanLab, Harvard Apparatus, CAL), kosaTo
aHanuaupa cbbpaHuTe OaHHW aBTOMaTM4HO. 3a TecToBeTe CBETMO/TbMHO Mone

(LDT) n 3a npuHyautenHo nnyBaHe (FST) ca HanpaBeHu BMAeO3anucu, KOUTO MO-
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KbCHO Ca pasrnexgaHun OT [Bama He3aBuCUMW HabnwgaTtenu, KOuTo HaAmaT
NMHpopmauusa 3a ekcnepMMeHTanHarta rpyna.

XomoreHaTtu OT xunokamna u opoHTanHaTa Kkopa ca nscrnefBaHu ¢ NoMoLLTa Ha
ELISA 3a AB, TNF-qa, IL-1B, a-cekpeTasa, B-cekpeTasa n y-cekpetasa. Western blot e
N3Mon3BaH 3a U3MepBaHe Ha Tay NPOTEUH.

3a XMCTONOrMYEH 1 KONMYECTBEH LUTONOMMYEH aHanuma (KneTbyHa NbTHOCT) ca
n3non3BaHu npenapaTu, OLUBETEHN C XEMATOKCUITUH N €03UH.

N3non3eaHun ca agekBaTHU CTAaTUCTMYECKM MeToau 3a ob6paboTka n aHanu3 Ha
nonyyeHnte pesyntatn. W3bpaHuTe, npeactaBeHn U MNPUMOXKEHN METOANYHU
noaxo4m ca no3Bonunn Ha ac. inveea ga M3nbnHM 3agavnte Ha u3cnegBaHeTo n aa

NOCTUIrHe noctaBeHaTta uersl.

lNMpeacraBeHUTe pesyntatv OT gucepTauMoHHaTa paboTa nokassaT, 4e
npoyyBaHeTo € He camo JoBpe NnaHupaHo, HO U YCNeLwHO n3nbiHeHo. [JaHHuTe ca
onucaHun sicHo, obpe oHarnegeHn. Bucoko oueHsiBam Buga u ctuna Ha gurypute ¢
nosnly4YeHnTe pes3ynTtaTu, KOeTo yrecHsABa OpueHTMPAHETO 3a Moaerna Ha bA, kakTto u
npeumsHOTO onncaHue Ha urypuTe.

Mpn wun3cnegBaHeTO Ha TPEBOXHOCTTAa W ABuratenHata akTUMBHOCT €
YCTAHOBEHO, Y€ XPOHUYHO TpeTupaHe ¢ Ago 3HauuTenHo nogobpsiBa NPOMEHUTE B
noBeaeHneTo, nHayumpanmn ot STZ, kato n obnekyasa npeamsBukaHaTta oT iCVAR1.42
noBMLIEHA TPEBOXHOCT.

Mpn XpOHW4YHO TpeTupaHe ¢ AgO e HacTbNUIIO obrekyaBaHe Ha CbCTOSHMETO
Ha aHxepoHus, npeamsBmkaHo oT STZ. AromenatMHbT KOpurMpa LenpecuBHO-
nonobHmnsa otrosop npu AB-Ago rpynata B cpaBHeHMe C AB-veh rpynata wu
Bb3CTaHOBsIBA adpuHUTETA KbM CnagbK pas3TBOpP, KaKTO M Kopurnpa AenpecuBHO-
nogobHOTO noBeaeHve, NPeam3BMKaHO OT UHAY3nATa Ha iCVAB142, OTYETEHO NpU
TEeCT NPUHYANTENHO NiyBaHe.

Mpn wun3cnegBaHe Ha Xunokamn-3aBuMCMMa MPOCTPaAHCTBEHA MNamMeT 4pes
pagvaneH oceM-pamMeHeH NabupuHT e [oKa3Ho, ve uHdysmdata Ha STZ un AP icv
3Ha4YUTENHO yBpexaaT NpoCcTpaHCTBEHATa NameT, KaTO XPOHUYHOTO TPETUPAHETO C
Ago nogobpsiBa TO3M NokasaTen Ha XnBoTHuTe ¢ STZ mogen Ha BA, Ho He u npu AR

mopnern.



TpeTupaHeTo ¢ Ago NoHMXaBa HUBOTO Ha AB1.42, CbMOCTaBUMO C KOHTPONUTE U
B [BeTe MO3bYyHM CTPYKTypu ((PpoHTanHa Kopa W XuNokamr), KakTo npu
CTPeNnTo30TOUMH-UHAYUMpaHMs mogen Ha BA, Taka v npu gBata nogxoga Ha
TpeTnpaHe (ekcnepumeHTn 1 1 2) npu amunonaeH mogen. Edektnte Ha aromenaTtuH
BbpXy HMBaTa Ha Tay-npotemH BbB PK M xmnokamna npu CTPEenTO30TOLMHOBUS
MoJesi € HecurHudukaHTeH, a TpeTupaHeTo ¢ Ago HamansiBa oTnaraHusita oT
xunepdgoccopunupaH Tay-npoTenMH Marnko no-oce3aemo BbB DK, cpaBHeHO C
Xunokamna npuv amurionaeH mogen Ha bA.

MpunoxeHneto Ha aromenatMHa BbpXy CUrHaNMHUTE  Mapkepu  Ha
Bb3naneHneto: TNF-a u IL-18 BbB ®K u xunokamn npu STZ mogen Boau Ao
NoHMXaBaHe Ha CTOMHOCTUTE MM [0 HMBA, CbMNOCTAaBUMW C LIAM-KOHTponara.
AromenaTuUHbT peadyumpa MOBULIEHUTE HMBA Ha Y-CEKpeTasa B Xurokamna wu
yBenuyaBaHe Te3N Ha O-CekpeTasaTta BbB (poHTanHaTa Kopa W Xurnokamna npwu
amunonaHna mogen Ha ekcnepumeHTtanHa bA.

bnaronpusaTtHoO noenusiBaHe € OTYETEHO MPU TPeTUPAHETO C aroMenaTtuH BbpXy
HeBpoOHanHaTa 3aryba B pasnnyHyM MO3bYHU CTPYKTypu npu STZ mogen v amuriongeH
Mogen Ha BbA.

lMpoyyBaHeTO [oKka3Ba, Y€ XPOHUYHOTO TpeTupaHe C AgOo NOMOXUTENHO
noBnusiBa HapylweHusiTa B NOBELEHUETO, TPEBOXHOCTTA, KOTHUTUBHUA AeduuuT,
OKasBaMKym HEBPOMPOTEKTMBEH W MNPOTUBOBL3MNANUTENEH edekT npu ABa MNNbLIK
mMoaena Ha cbA, nHayumpanm 4pes icv MHXxekTupaHe Ha STZ nnu ARB.

MonyyeHuTe pesynTtaTtu ca 06eKkT Ha AUCKYcuA B pamkuTe Ha 10 cTpaHuum ot
auceptauusita, KbAeTo ca pasrfiegaHM U cpaBHeEHUM CcOBCTBeHUTe pesyntatn C
AaHHUTEe OT ApyrM u3cneadBaHW, KOeTO MOKa3Ba pasBUT aHanuTuyeH noaxod Y
AOKTopaHTa W pobpo ©OopaBeHe C HayyHata nuTepaTtypa Mo Temata Ha
anceptaunoHHus  Tpyd. [lpeactaBeHO € USANOCTHO, KpaTKO,  3aKMHYUTENHO
obcbxaaHe, koeTo obobLiaBa pesyntatuTe.

OT nonyyeHuTe pesyntatu U nNpencTaBeHOTO O6CHLXAaHe Moxe fda ce
HanpaBn wn3BOA4a, Ye AUCEPTaAHTLT Bnagee U3NoN3BaHUTE MeToau, YMENo wn

pa3bupaemo npeacTaBst NONyYeHUTe OaHHW.

CDopmynMpaHM ca cegem wu3Boda, KOUTO cCa JIOTMYHO OTpaxXeHune Ha
nosiydeHnTe pe3ynrtaTtn. M3Bognte ca TOYHM WU nayepnartenHu, oTpas3aBat

pe3yntatnute no nocraBeHUTE 3agayn.



MpuHoOCK 1 3HAYMMOCT Ha pa3paboTkaTa 3a HayKaTa U NpakTMKaTa
MNpuemam npuHocuTe, opMynupaHn oOT AokTopaHTa. dopmynupaHu ca 7
npyHoCca C OpuUrMHaneH xapaktep u 3 ¢ noTBbpAUTENEH XxapakTep. Hamumpam nbpeus

OpUIrMHanNeH NPUHOC KaTo HEAOCTATbYHO KOHKPETHO (hOpMYyIMpaH.

MpeueHka Ha Ny6nuKauuuTe No AUcepTaLMOHHUA TPyA

PesyntaTtute oT AMcepTauMoHHUS TpyA ca NyGnnkyBaHu B 3 peanHu ctatum, Ha
kouTo ac. Minneea e nbpeBu aBTop. CTatuute ca pedepupaHn U MHOEKCUPaAHU B
CBETOBHM 6a3n AaHHM, KaTo 2 OT TAX MMaT WMMMAKT (akTop M MMNAKT paHr.
MpeacTtaBuna e pesyntatute oT uscrnearaHeTo Ha 3 HaydyHU cdopyma B Bbnrapusi u

1 B yyxbuHa.

ABTopedepar

ABTOpedepaTbT € npeacTaBeH Ha ObNrapckn N aHrnuMnuckn esnk. OTroBapst Ha
M3NUCKBaHMATA KakKTO MO CbAbpXaHue, Taka M no odopmrieHne. Ton oTpassasa
KOPEKTHO CbLLHOCTTa Ha AuceptaumoHHus Tpya. OlHarnegeH e € BUCOKO
MHdopMaTUBHN dourypm n Tabnuumn. B Hero ca oTpaseHn MeToA0NorMsaTa, OCHOBHUTE
pe3yntatu ¢ 0o6CbXOaHeTO UM U CbOTBETHUTE WM3BOAW, NMPUHOCU U CBbP3aHUTE C

TpyAa nybnmkauum n Hay4yHn cbobLleHus.

KpuTtuuHu 3a6enexkn u npenopbKu

OuncepTaunoHHNAT Tpya OM cnevenun, ako pesyntaTuTe cnegBaT peda Ha
nocTaBeHUTE 3afayun, KakTo W u3BoAUTE pfa crnegBaT peda Ha MonyvyeHuTe
pesyntatu. 3HauMTenHuTe no obem u pe3yntatm XMUCTONOTMYHW/LMTONOrMYHN
nacnegBaHua 6uxa mornv ga 6vaat 0600WweHn CbOTBETHO BbB POPMYyNMpaHUTE
n3sogun. B kHUronnca He ca gageHu M3TOYHUUM Ha kupunuua. Mima HecbBnageHue B
HOMepaTa Ha CTpaHUUUTEe B CbAbPXaAHMETO M TekcTa. Te3n 3abenexkum He
ymarioBa)kaBaT CTOMHOCTT@ Ha MONy4YeHuTe pesynTtatu, HO ToBa Ou ynecHuno

YyeTeHeTo Ha Tpyaa

3AKIHOYEHUE



OuceptaunoHHuaT Tpyg Ha ac. KanuHa CrtedpueBa Wnuesa , Edektn Ha
MenaTOHUHEPIMYHU npenapaT BbpXy XUBOTUHCKM MOLENN Ha HEBpOAEereHepaTUBHU
3abonsiBaHnA” cbabpKa HayYHO-TEOPETUYHN N HAYYHO-MPUNOXHU pe3ynTaTn, KOUTO
npeacraBnaBaT oOpurMHaneH MnpuMHOC B Haykata. Pabotata oTroBapsi Ha BCUYKM
M3nCKBaHUSATa Ha 3akoHa 3a pas3BUTME Ha akagemMudHuss cbcTaB B Penybnuka
Bvnrapua (3PACPB), [lNpaBunHuka 3a npunaraHe Ha 3PACPB u cboTBeTHUSA
MpaBunHuk Ha MY-lTneseH. [lpencraBeHnTe maTepuann u AUCEPTALMOHHU
pes3ynTaTu CbOTBETCTBAT Ha CNeUMPUUYHNTE U3UCKBAHUSA HA BUCLLETO yYnnuiie.

[duncepTaunoHHMAT Tpyn MokassBa, Ye AoKTopaHTbT ac. KanuHa Wnvesa e
oBragana MeToAMKW, ymMee [a aHanmsupa, ga CuHTe3upa pesyntatu u ga
dopmynupa wu3Bogu. OT mn3bpoeHOTO cnefsa, 4Ye ca WUSMbIHEHW [BeTe
KBanuuKaunMoHHN 3aayn Ha OOKTopaHTypata — obpasoBaTernHaTa M HaydHata, u
3aBbPLUEHUAT MUCMEH TPy MOXe Aa Nony4dn 3acryXeHa NonoXuntenHa oueHka.

Mopagu ropensnoxeHoTo, AaBaM CBOSATA MOJSIOXKUTENHA OLUeHKa 1 npeanaram
Ha MHOroyBa)kaemmuTe 4reHoBe Ha Hay4HoTo xypu aa npucbau OHC “[okTop“ Ha
KannHa CtedueBa MnmeBa B goktopcka nporpama no MeauuunHcka 6uonorusa, MNH

7.1. MegnumHa.

17.04.2025 . M3roTBun peLeH3nsTa: Ha ocHoeanue un. 59 or 33N/

rp. MNneseH /npodcb. a-p MNansa CraspeBa-MapwuHoBa, .M./



TO
The Chairman of the Scientific Jury
under the procedure for the acquisition of ESD "Doctor"

Doctoral program "Medical Biology"

OPINION

by Prof. Galya Tsvetanova Stavreva-Marinova, MD, PhD
Department of Pharmacology and Toxicology

Medical University - Pleven

According to the procedure for awarding the ESD "Doctor"
Field of higher education: 7. "Health and sports"
Professional direction: 7.1. "Medicine"
PhD program: "Medical Biology"
Author: Kalina Stefcheva llieva
Form of doctoral studies: full-time doctoral student
Dissertation topic: "Effects of melatoninergic preparations on animal models of
neurodegenerative diseases"
Research supervisors: Prof. Milena Atanasova, PhD
Prof. Yana Chekalarova, PhD

| present the opinion in my capacity as a member of the Scientific Jury, as per the
Order of the Rector of the MU — Pleven (No. 1024/02.04.2025) and the decision of
the 1st absent meeting of the Scientific Jury, held on 08.04.2025. | declare that |
have no conflict of interest, including co-authorship with PhD candidate Kalina llieva.

General presentation of the procedure

Asst. Prof. Kalina Stefcheva llieva has been enrolled as a full-time doctoral student in
the doctoral program "Medical Biology", PD 4.3 Biological Sciences, in the
Department of "Anatomy, Histology, Cytology and Biology", Faculty of Medicine, at
the Medical University - Pleven with Order No. 945/19.05.2020 with scientific
supervisors Prof. Milena Atanasova and Prof. Yana Chekalarova and the topic of the



dissertation work "Effects of melatoninergic preparations on animal models of
neurodegenerative diseases". She successfully passed the doctoral minimum exam
in the specialty on 09.12.2022. After receiving accreditation and changing the
professional direction, the doctoral program "Medical Biology" was transferred to PD
7.1. Medicine (No. 8/13.04.2023 of the meeting of the National Evaluation and
Accreditation Agency), the professional direction of study of the doctoral student has
been changed accordingly. Based on the Decision of the Faculty Council of the
Faculty of Medicine, Medical University - Pleven (No. 32/11.12.2023) asst. llieva was
dismissed by Order of the Rector No. 3730/11.12.2023 with the right to defense after
completing tasks under the individual curriculum and acquiring the necessary credits.
On 07.03.2025, a preliminary defense of the doctoral student's dissertation was held
at an extended departmental council with a decision to open a procedure for public
defense of the dissertation.

The set of materials presented to me on electronic media is in accordance with
the requirements of Art. 38. (1) of the Regulations for the Development of Academic
Staff at the Medical University - Pleven. Based on the set of materials and
documents, | declare that the terms and conditions for defending a dissertation for
the acquisition of the Doctoral Degree have been complied with, in accordance with
the Law on the Defense of Dissertation, the Law on the Defense of Dissertation and

the Law on the Defense of Dissertation at the Medical University - Pleven.

Education and qualification

The PhD student, The dissertation assistant Kalina Ilieva holds a Bachelor's degree
in Biology and a Master's degree in Biotechnology (2008) from Sofia University "St.
Kliment Ohridski". In the period 2010-2011 she acquired Level 3 Diploma First line
management from Ealing, Hammersmith and West London college. She worked as a
specialist biologist at the Institute of Genetics, Bulgarian Academy of Sciences from
2006 to 2008.

From 2012 to the present she is a member of the team of the biology sector as
an assistant and lecturer in the biology sector, Department of Anatomy, Histology,
Cytology and Biology, Faculty of Medicine, at the Medical University - Pleven.

She is fluent in English and German; has a high level of computer literacy; has
skills for research work with experimental animals and a number of ex vivo and in

vitro tests.



The dissertation is written on 146 pages and contains 2 tables and 32 figures. All
the main elements of the generally accepted in our country structure for presenting a
dissertation work are included: introduction — 2 pages; literature review — 38 pages;
purpose and tasks - 1 page; materials and methods — 14 pages; results — 42 pages;
discussion — 10 pages; conclusions and contributions 3- pages; bibliography - 26
pages, including 153 sources in Latin; with 33,33% of articles published after 2020.

Relevance of the topic and appropriateness of the set goals and tasks
Each year, 7.7 million new cases of dementia are diagnosed. Recent trends predict
an 87% increase in the number of cases in Europe between 2010 and 2050.
Alzheimer's disease (AD) is the most common cause of dementia, accounting for 60-
75% of all cases (Ayodele et al. Curr. Neurol. Neurosci. Rep. 2021). Furthermore,
while mortality from heart disease has decreased in recent years, mortality from AD
has increased by 68% in the last decade alone. There is currently no effective
treatment for AD and the aim of treatment is to improve, stabilise or slow cognitive,
functional and behavioural deficits. Three circumstances can be identified in the
therapeutic approach to AD:

o approved drugs for the treatment of the disease, which include donanumab,
aducanumab, donepezil, galantamine, rivastigmine, memantine and a
combination of memantine and donepezil;

o investigational therapies that target mainly amyloid f and tau pathology, and
which include vy-secretase inhibitors, [-secretase inhibitors, a-secretase
modulators, aggregation inhibitors, metal-interfering drugs, drugs that improve
amyloid B clearance, tau hyperphosphorylation inhibitors, tau aggregation
inhibitors, and drugs that increase tau clearance;

o other alternative therapies designed to improve quality of life and contribute to
disease prevention.

Depression is very common among people with AD, especially in the early and
intermediate stages. Common pathophysiological mechanisms have been identified
between these two diseases that may explain the progression from depression to AD.
The common molecular pathways in the development of both pathologies may be
considered as novel pharmacological targets for their treatment. Agomelatine (Ago) is

a synthetic derivative of melatonin. It is an antidepressant with a rapid onset of action
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(De Berardis, et al. 2015) and acts as an agonist of MT1 and MT2 receptors and an
antagonist of 5-HT2C receptors. | consider the conducted experimental study to be
very relevant and appropriate in view of the above and the established anti-
inflammatory and neuroprotective effects of Ago in other models of

neurodegenerative diseases.

The literature review covers 38 pages and contains 3 figures and 2 tables.
Issues related to the epidemiology, etiology and pathogenesis of the diseases are
considered, and genetic risk factors are also presented. A significant place is devoted
to melatonin and agomelatine, modern therapeutic approaches in Alzheimer's-
associated pathologies, neurodegenerative diseases and depression, as well as
animal models of AD. Overall, the review is very well written, scientifically sound and
balanced and shows excellent awareness of the doctoral student on the topic of the
dissertation. It is logical to conclude that clarifying the efficacy of the melatonin
analogue agomelatine on certain aspects of the pathogenesis in AD models would
contribute to expanding its indications and future clinical studies.

Therefore, the aim of the dissertation is formulated in the direction of "To study
the efficacy of the antidepressant agomelatine, administered during the early and/or
late stage of AD progression, on the pathogenesis induced by intracerebroventricular
infusion of toxins and associated with behavioral, biochemical and cellular
abnormalities in two animal models of AD". In the implementation of this aim, Asst.
Prof. llieva sets herself the following 6 tasks: 1. To create a model of sporadic
Alzheimer's in male rats, by intracerebroventricular injection of streptozotocin. 2. To
create a second model of sporadic Alzheimer's disease, by intracerebroventricular
injection of AB1-42. 3. To validate the models by demonstrating cognitive and
behavioral changes (tests measuring: memory, anxiety and depressive-like
behavior). 4. To investigate the effect of agomelatine on model-induced impairments
in memory and cognitive functions and depressive behavior. 5. To investigate
biochemical markers of neurodegeneration and inflammation in the frontal cortex and
hippocampus in two rat models of AD — streptozotocin and amyloid. 6. To perform
histological analysis of specific brain structures (piriform cortex, hippocampus,
amygdala) from animals from the two studied models, to assess morphological

changes and neuronal loss.



Research methodology

The materials and methods used are described in detail within the framework, which
allows them to be accurately reproduced by other researchers. The precision in the
presentation of information in this part of the dissertation is impressive, which
suggests an attitude towards the quality of the results obtained by the doctoral
student. Two experimental models for inducing AD were used - with
intracerebroventricular (icv) administration of streptozotocin (STZ) and Amyloid 31-42
(AB). In the STZ model, Ago was injected for 30 days, starting 90 days after the toxic
agent. In Experiment 1 of the AB model, treatment with Ago began in parallel with icv
AB1-42, and in Experiment 2 - 30 days after the infusion of AB1-42. The animals
were studied using behavioral tests, and brain structures from the rats were analyzed
by histological and biochemical analysis.

For the open field (OF), elevated plus maze (EPM) and radial eight-arm maze
(RAM) tests, a video tracking system (SMART PanLab software, Harvard Apparatus,
USA) was used, which analyzed the collected data automatically. For the light/dark
field (LDT) and forced swim (FST) tests, video recordings were made and later
reviewed by two independent observers who had no information about the
experimental group.

Homogenates from the hippocampus and frontal cortex were examined using
ELISA for AB, TNF-qa, IL-1B, a-secretase, B-secretase and y-secretase. Western blot
was used to measure tau protein.

For histological and quantitative cytological analysis (cell density), preparations
stained with hematoxylin and eosin were used.

Adequate statistical methods were used to process and analyse the obtained
results. The selected, presented and applied methodological approaches allowed

Asst. llieva to fulfill the tasks of the study and achieve the set goal.

The presented results of the dissertation show that the study was not only well
planned, but also successfully implemented. The data are described clearly, well
illustrated. | highly appreciate the type and style of the figures with the obtained
results, which facilitates orientation for the AD model, as well as the precise
description of the figures.



In the study of anxiety and motor activity, it was found that chronic treatment
with Ago significantly improves the behavioral changes induced by STZ, and also
alleviates the increased anxiety caused by icvAB1-42.

With chronic treatment with Ago, there was relief of the state of anhedonia
induced by STZ. Agomelatine corrected the depressive-like response in the AB-Ago
group compared to the AB-veh group and restored the affinity for a sweet solution, as
well as corrected the depressive-like behavior induced by the infusion of icvAR1-42,
reported in the forced swim test.

In a study of hippocampal-dependent spatial memory using a radial eight-arm
maze, it was demonstrated that infusion of STZ and AP icv significantly impaired
spatial memory, with chronic treatment with Ago improving this parameter in animals
with the STZ model of AD, but not in the A model.

Treatment with Ago reduced the level of AB1-42, comparable to controls, in both
brain structures (frontal cortex and hippocampus), both in the streptozotocin-induced
AD model and in both treatment approaches (experiments 1 and 2) in the amyloid
model. The effects of agomelatine on tau protein levels in the FC and hippocampus
in the streptozotocin model were insignificant, and treatment with Ago reduced
hyperphosphorylated tau protein deposits slightly more significantly in the FC
compared to the hippocampus in the amyloid model of AD.

The application of agomelatine on the signaling markers of inflammation: TNF-a
and IL-1B in the FC and hippocampus in the STZ model leads to a decrease in their
values to levels comparable to the sham control. Agomelatine reduces the increased
levels of y-secretase in the hippocampus and increases those of a-secretase in the
frontal cortex and hippocampus in the amyloid model of experimental AD.

A beneficial effect has been reported in the treatment with agomelatine on
neuronal loss in various brain structures in the STZ model and the amyloid model of
AD.

The study proves that chronic treatment with Ago positively affects behavioral
disorders, anxiety, cognitive deficit, exerting a neuroprotective and anti-inflammatory

effect in two rat models of AD, induced by icv injection of STZ or AB.

The obtained results are the subject of discussion within 10 pages of the
dissertation, where the own results are examined and compared with the data from

other studies, which shows a developed analytical approach in the doctoral student
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and a good handling of the scientific literature on the topic of the dissertation work. A
comprehensive, brief, concluding discussion is presented, which summarizes the
results.

From the obtained results and the presented discussion, it can be concluded
that the dissertation student masters the methods used, skillfully and understandably

presents the obtained data.

Seven conclusions have been formulated, which are a logical reflection of the
obtained results. The conclusions are accurate and comprehensive, reflecting the

results of the tasks set.

Contributions and significance of the work for science and practice

| accept the contributions formulated by the PhD student. 7 contributions of an
original nature and 3 of a confirmatory nature have been formulated. | find the first
original contribution to be insufficiently specifically formulated.

Assessment of dissertation publications

The results have been published in 3 real articles, of which Asst. Prof. llieva is the
first author. The articles are referenced and indexed in global databases, with 2 of
them having an impact factor and impact rank. She has presented the results of the

study at 3 scientific forums in Bulgaria and 1 abroad.

Abstract of the doctoral thesis

The abstract is presented in Bulgarian and English. It meets the requirements in
terms of both content and layout. It correctly reflects the essence of the dissertation
work. It is illustrated with highly informative figures and tables. It reflects the
methodology, the main results with their discussion and the relevant conclusions,

contributions and related publications and participation in scientific forums.

Critical remarks and recommendations

The dissertation would benefit if the results followed the order of the tasks set, as well
as the conclusions followed the order of the obtained results. The significant in
volume and results histological/cytological studies could be summarized accordingly

in the formulated conclusions. The bibliography does not give sources in Cyrillic.
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There is a discrepancy in the page numbers in the content and text. These remarks
do not diminish the value of the obtained results, but this would make the work easier
to read

CONCLUSION

The dissertation of Asst. Prof. Kalina Stefcheva llieva "Effects of melatoninergic
preparations on animal models of neurodegenerative diseases" contains scientific-
theoretical and scientific-applied results that represent an original contribution to
science. The work meets all the requirements of the Law on the Development of the
Academic Staff in the Republic of Bulgaria, the Regulations for its Implementation,
and the relevant Regulations of the MU — Pleven. The presented materials and
dissertation results fully correspond to the specific requirements of the university.

The dissertation work shows that the doctoral student Asst. Kalina llieva has
bibliographic culture at a scientific level, has mastered methodologies, is able to
analyze, synthesize results and formulate conclusions. From the above, it follows that
the two qualification tasks of the doctoral program — educational and scientific — have
been fulfilled, and the completed written work can receive a well-deserved positive
assessment.

Due to the above, | give my positive assessment and propose to the esteemed
members of the Scientific Jury to award the ESD “Doctor” to Kalina Stefcheva llieva

in the doctoral program in Medical Biology, Professional direction 7.1. Medicine.

18.04.2025 Sjgnature: Ha ocHoeaHue un. 59 or 33N
Pleven /Prof. Galya Stavreva-Marinova, MD, PhD/



