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CTAHOBHWIE

Ot npo¢. Maraanena Cnacoa KonaeBa-bypauna, n¢, ERT
Karenpa “®apmaxonorus, @apmakorepanus U TOKCHKOIOTUA",

®apmaueBruyeH ¢axkynret npu MY-Codus

OTHOCHO: pucepraumoHen Tpya Ha Tema: ..Hespodapmaxonrocuunu npoyusanus na
HOBOCUHMESUPAHU CYAPANHUL XUOPAZOHU U MEAMOHUHOGU NPOUIBOOHU € XOIUHECIEPA3Hd
UHXUOUMOPHA akmueHocm npu mooeau na bonecm na Anyxaimep u MeramoHuno8 oepuyum’,
NpeCTaBeH 3a 3alIHTA 3a NPHCBh/KIaHe Ha odpa3oBaTeqHa H Hay4dHa ,Jlokrop” mo
Hanpasjenue 7.1. MeanuuHa, Hay4Ha crieHATHOCT ,,apmakonorus® na Ilers [MerkoBa
HUpaHoBa, ¢ Hay4yHH pbKopoauTeau: npod. SIna Yexamapoa m npod. Buoamna

CrosiHoBa.

Ha ocxosanue 3amoenu Ne 50/26.09.2025 r. u Ne 54/02.10.2025 r., cbM ompeesieHa Jia
U3rOTBS CTAHOBHIIIE CIIOPE]] H3MCKBAHUATA HA 3aKOHA 32 Pa3sBUTHE HA aKaJIeMHUYHUSA ChCTAB B
Peny6anka boirapus u [Ipasuinuka 3a yelIoBHATA H pejia 3a IPHI00MBAHE HA HAYYHH CTEIICHH

U 3a 3aeMaHe Ha aKkaJeMHYHHU JUTHKHOCTH B BAH.

Kparku ounorpaduyunn nannu

OobpazoBanue

[Ters MBanosa 3asbpmsa npes 2019 r. crenen “Bakanasbp o BuotexHonornu™, a npe3 2021
T. 3aBbpIIBA CTeNeH ,,MarucTbp no buoMeIMIHHCKO HHKMHEPCTBO™ B XHMHKOTEXHOJIOIHYEH
U MeTanypruuet yuuBepcutet-Codus.

Tpynos crax

Ot centemBpu 2020 r. — mocera — MHCTUTYT 1o HEBPOGHOIOTHSL;

Ot tonu 710 cenTemBpy 2020 r. — MHCTHTYT Mo GHO(GU3UKA ¥ GHOMETHIMHCKO HHIKEHEPCTBO;
Ot mapt 2019 1o ronn 2020 r. — KIMHAYHYE TPOYYBAHHS;

Ot depyapu 2013 r. 10 mait 2020 r. — @upma ,,Enextpochepa EOO;

Ot despyapu 2012 r. 10 touu 2012 r. — dupma ,,Paiixe en He-Macapu npagskisa® EOO/T;
Ot cenrremspu 2010 r. 1o suyapu 2012 r. — dupma , ETTUK Enextponux™ EAJI (IMI).



AKTYya/IHOCT HA TeMaTa

bonectra na Amuxaiimep (BA) npencraBisiBa nNpOrpecHBHO HEBPOJACTEHEPATHBHO
3a00/15BaHe, KOETO 3acsAra MpeIMMHO HaceJICHHeTO Hajl 65 roJuiHa Bh3pacT. Xapakrepusupa
ce C NOCTEeNEHHO BIOIIAaBaHe Ha MaMETOBHTE (PYHKIMH W HAPYHIIEHHS B KOTHHUTHBHHUTE
npouecd. Ha ¢ona Ha riobanHoTo 3actapsiBaHe, ToBa 3a00JISBaHE CE MPEBPbHLIA B 3HAYUMO
MEIUIMHCKO U COLMAIHO [PEeIU3BUKATEICTBO, KOETO € OTTOBOPHO 3a MOBEYETO CJIyYad Ha
AeMeHIMs. ENHIeMHONIOTHUHUTE JaHHU MPeABHXKIAT TpaiHA TEHJEHIHS KbM YBEIHYaBaHE
Opos Ha 3ab01enHTe, KOETO Hajlara ThpCeHe Ha HOBH MOIXO0/IH CIIOCOOHH He camo jia 00JeKyar
CUMITOMHTE, HO W Ja 3a0aBAT NartoQpU3MOJIOTHYHUTE MEXaHW3MH Ha 3a00JIIBAHETO.
ChbBpeMeHHHTE TEpaliy OCHIYPsIBAT YacTHYHO MOJOOpEHHE W BPEMEHHO CTabMIIM3MpaHe Ha
KOTHUTHBHHMTE (YHKLHMH, HO €(eKTHBHOCTTAa MM € OrpaHHuYeHa M HEe BOIH 10 3abaBsiHe
mporpecusTa Ha 3aboisiBaHeTo. 3aToBa ce Hamara HeOOXOJAMMOCT OT paspaboTBaHe Ha
pasIHYHH IOJX0/H, KOUTO TApTeTHPAT HAKOJIKO NATOJOTHYHH MeXaHH3Ma KaTo KOMOHHUpAT

obsiekyaBaHe Ha ocTpara CHMINTOMaTHKa ¢ HEBPOIIPOTEKTHBEH e(bEI{T.

CTpykTypa Ha IHCePTAUHOHHHS TPY/I

IIpencTaBeHUAT MM 32 CTAHOBMINE JHMCEPTALIHOHEH TPYI € CTPYKTYPHPAH CBHIVIACHO
M3MCKBaHUATA HAa 3aKOHA 3a pa3BHTHE Ha aKaJeMHMYHMS ChCTAB H MMa BCHYKM KAyeCTBa HA
3aBBbpIIEH HAYYeH IPOIYKT.

B smreparypHus 0630p ce pasriexaa B neTaiiu mpobieMaTHKaTa, CBbpP3aHA C
KIo4oBatTa posisi H MOy TMPaHETO Ha OCHOBHY CHIHAIHM ITBTHILA, CBBP3aHH C PA3BUTHETO HA
OosectTa Ha AnixaiimMep, KaKTo U poJIsiTa HA OKCHIATUBHHS CTPEeC W HapyILIeHHATa B peaOKC-
XOMEeO0CTa3aTa B IaTOJIOTHATA Ha TOBA 3a00J1sIBaHE.

Lesrra na paborara e ICHO ¥ KOHKPETHO (pOPMyYTHpaHa | IPOH3THYA OT 3aKTI0YCHHSTA
Ha JIATEpaTypHHs 0030p. 3a MOCTHraHETo Ha LenTa ca GOpMYIHpaHH 6 KOHKPETHH 3aJIayH.

MeTtoauanusaT HaGop BKIIOUBA FOISIMO pa3HOOOpPa3He OT CHBPEMEHHH METOIH, KOETO
AlaBa Bb3MOXKHOCT 33 BUCOKA HA/IEH/IHOCT HA MOJyYEHUTE PE3YIITATH.

PesyaraTure ca ¢ opurHHaneH Xapaktep, HaJTeKHO, KOPEKTHO M H34epraTesIHo
oHarseneHu. [lenTa e U3TbIHEHA YCIIEITHO H Ha M3KITIOUHTEIHO BHCOKO Hay4HO HHBO.

[TaToIoruaHUAT MOJIeI, KOMOMHUPAII MEJIATOHMHOB Ae(UIHT YPe3 MHHEATCKTOMMIS C
nocnensama cnex  cenmuua MHGY3us Ha APi_sp, € HAAeKIGH M BHCOKOBAIHICH
CKCIIEPUMCHTAICH MOZe]l Ha cropaxuyHa (opma Ha BA. Toil BB3mpoM3Bexkna KIOUYOBH
TATOTCHETHIHH  MEXaHM3MM Ha 3a00JISsBaHETO — aMWIIOWJOTeHe3a, Tau-maToiorus,

KOTHUTUBHH ,[le(l)HI_IHTH H JTUCperynanus Ha MeJIaTOHHHOBATa CHIHaJIH3alKsda, KOCTO I'0 npaBu
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MOJXOMASI HHCTPYMEHT 3a M3CJICJBAHE HA HOBHM TEPANEBTHYHU CTpATerHH M BaJIHIMpaHE Ha
XUOPHIAHHM MOJIEKYJIH C IOTEHIIUAIHHA HEBPONIPOTEKTURBHU €(EKTH.

MenaToOHUHBT ce YTBBPIKAAaBa KaTo MOAX0AAII0 U 000CHOBAHO pe(epeHTHO BEIIECTBO
OpH MPEIKIUHUYHHM M3CJIeBAHUS BBPXY MoJenu Ha crnopaauuHa ¢opma Ha BA. Toi
JIEMOHCTpHpa KOMOMHHpPAHM aHTHOKCHIAHTHH, PELEHTOPHO- U BBTPEKICTHUHO-MEAMHPAHH
AHTHAMUJIOUIHU e(PEeKTH, KOHTO IO MPaBAT NOAXOAs1Ia O3UTUBHA KOHTPOJIA IPH OLEHKA Ha
MOTEHLHATHN HEBPONPOTEKTHBHHU cpeZicTBa. B paMkuTe Ha M3mon3BaHus KOMOUHHpaAH MOIe
Ha MUHEAICKTOMHUS U HHPY3US Ha APB1_42, MEIATOHHHBT JEMOHCTPHPA 3aLIMTHH €(EKTH BHPXY
KOTHUTUBHUTE (YHKLHMM upe3 CTUMY/IMpaHe Ha He-aMHUJIOWJOTeHHUS CHUTHAJEH [BT
onocpejactead oT MT1 penenTopuTe U BhTpeKeThUHATa CUrHATH3anus ype3 SIRT1.

CrenHeHHEeTOTO 3¢ MNOKa3Ba CIOCOOHOCT J1a BBH3CTAHOBSBA HE-aMHIIOMOTE€HHUS
MEJIAaTOHUHOB CHTHAJIEH BT 4Ype3 HOpMallM3alsi eKCIpecusiTa Ha JiBara MeJIaTOHHMHOBH
peuentopa, MT1 u MT2 B xunokamna u axtuBanums Ha Hu3xojsuiara ERK1/2-CREB
CHTHAllHAa KacKaJa, KOETO MMOoJroMara KOTHUTHBHOTO BB3CTaHOBSIBAaHE B YCIIOBHS Ha Af-
HHIyLIHpaHa MMaToJIOTHsl U MEJIATOHUHOB Je(HIIHT.

CoeHeHHeTo 3a JIEMOHCTPHpA CHIHO BB3/IEHCTBHE BBPXY OKCHAATHBHMS CTaTyC,
Karo HOpMaaH3Mpa HHBAaTa Ha AaHTHOKCHIAHTHH €H3MMH ¥ peaylupa JMIMIAHATA
IEePOKCHIALINS, KOETO JIONPHHACS 32 HETOBHS HEBPOIIPOTEKTUBEH MTOTEHIIHAI.

CHHTe3bT Ha XUPA3H/I-XHUIPA30HOBUTE TIPOU3BOIHH CE OTKPOSBA KATO MEPCIEKTHREH
METOJ 3a peajM3upaHe Ha HOBM (apMakoOpHH KaHAMIATH C MYJITHTAPrETHO ACHCTBHE.
Texnusat npodun npeanara pearHa Bb3MOXKHOCT 3a pa3paboTBaHe Ha HOBH TEPAlleBTHYHH

cTpaTeruu npu BA u 1pyru HeBpojiereHepaTHBHU NATOIOTHH.

B o6chxaanero Ha momyueHHTe pesynTaTH, NMCEPTAHTKATA € Yemsna ga 0006mm
OJy4YCHUTE TaHHH H JIa TH CPaBHH C HAJIMYHHUTE B JIUTEPATYpAaTa.
H3BoauTe ca H3JI0KEHH CTETHATO M ChOTBETCTBAT HA [IOCTABEHHMTE 1€ M 3a1aun. Te

0Tpa3sABaT HAIIBJIHO PE3YJITATUTE OT IPOYUBAHUSTA.

ChbriiacHa ¢bM C HANPAaBEHUTE MPHHOCH, 3 HIMEHHO:

Hay4Ho-TeopeTHYHH NPHHOCH ¢ OPHUIHHA/IECH XapaKTep
e IIppBO excrepumeHTanmHO HM3cleaBaHe ¢ (OKYC BBPXY HEAMHJIOHIOTEHHHS
MEJIATOHWHOB CHTHAJIEH IIBT. 38 MbPBH N'BT € aKHEHTHPAHO BBLPXY AKTHBALMATA HA
HEaMMJIOM/IOTEHHATA MEAaTOHWHOBA CHTHANIM3AllMs, BBTPEKIeThYHATA, AcOIMMpAHA

cbe SIRT1 u perentopHara, K0STO aKTHBHpA BEpHTa OT CH3UMHU peaKiuu.



e [n vivo aHAIW3 Ha XWAPa3U-XHIPA30HOBH XHUOPHUIM IIPH IUIBXOBE. 3a IIBPBU BT B
Brirapus 6s1Xxa mpoBeIeHH in Vivo TeCTOBE BEPXY MTBIIM MOJET Ha HOBOCHHTE3HPaHU
XUAPa3UI-XHIPa30HH C MyATH(HAKTOPHO JeicTBUe. Upe3s npuiaraHeTo Ha CTaHapTHU
¥ YTBBP/JCHHU MOBEJICHUECKH METOIMKH CE€ YCTAHOBH TEXHUAT NOTEHIIMAI JIa KOPUIHpaT
KJTIOYOBH KOTHUTHBHH U MOJIEKYJISIPHU HAPYIIEHHS, KOETO J0Ka3a IPUIOKUMOCTTA UM

KaTo HaJEeKIHH (HapMaKOoJOrHYHH IIpenapary 3a ObAeno TepaneBTHYHO Pa3BUTHE.

IIpuHOCH ¢ HAYYHO-IIPHJIOJKEH XapaKTep

e HHoBatuBeH xuOpuaeH monen Ha BA npu mibxose. M3mon3BaHuAT MOJesn, KOHTO
KOMOMHHMpA INUHEAJIEKTOMUs W HHTpauepeOpoBeHTpuKynapHa HHPY3us HA A4,
NpeAcTaB/siBa OpUTrHHalleH XxuOpuaeH noaxoa. ToH edeKTHBHO BB3MPOM3BEKIA
KJIOYOBH MaTOTeHETUYHH acnieKTH Ha BA: amuinonana u Tau-narosorusi, MelnaToHHHOB
NeGUINAT U KOTHUTUBHY HapYIIEHHS!, OCUTYPSIBAHKH BUCOKA BATHIHOCT M HA/IEK/THOCT
3a M3CJIe/IBaHe HA TePAaNeBTUYHU CTPATETHH.

e Pounsita Ha MeTaTOHHHA KAaTO MPOTEKTHBEH areHT IpH bA. PesynratiTte moakpernsr seye
M3BECTHUTE JAHHH, Y€ MEJIATOHHHBT YNPaXKHSIBA HEBPOIPOTEKTHBHH e(EeKTH upes
PelenTOPHO-MEAMMPAHN U AHTHOKCHIAHTHH MEXAHU3MH, KOPUTHPAHKH KOTHUTHBHU
AeUMUMTH ¥ CTAOMIIN3UPAiKH CUTHATHY KacKajli, CBbp3aHHy ¢ TaMeTTa.

* Bps3kara MeKIy MeJIaTOHHHOB Je(QULNT U YyCKOPEHa HeBpoiereHepanus. JJaHHuTe oT
MoOJIeJHaTa rpyna (MHHealeKTOMHs + Af;_4,) TMOKA3BaT M3pa3eHH KOTHUTHBHU
HapyIIEHHS M MOJCKYJISPHH IPOMEHH, KOETO MOTBBPXKIAaBa ChIIECTBYBALIHTE
XUIIOTE3M, Y€ HaMaJICHHTe HHBA HA MEJIATOHHH TIPH CTapeeHe JONpUHAcAT 3a
naroreHesara Ha bA.

e [IpuioxuMoCT Ha BaNHAMPAHH IMOBEICHUECKH TECTOBE, OTTOBOPHH 3a KPaTKOCPOUHA
NameT ¥ XUIIOKaMI-aCoOUMUPaHu AMCYHKIHK. M3non3sanute npotokonu (Y-maze,
ORT, OLT) nokasBaT 4yBCTBHTEIHOCT KbM MHAYIHPAHHTE AeUIMTH U e(exTHTE Ha

TEPAINEBTHYHU HHTCPBCHIIHH, ﬂOTB’bp}KI[aBaI‘fIKH TAXHATA HAACKIHOCT 3a OlIeHKa Ha

[aMETOBH (DYHKIUH [IPH TPHU3AYH.

bux wuckana Aa H3pa3s OTIHUYHOTO CH BIICUATIIEHWE OT JA€TaHIHHUSA IHU3alH Ha
IIPOYYBAHETO U OT USAJIOCTHHSA IIPOYHUT Ha paspaﬁoTKaTa, KOE€TO NOTBBPXK/1aBa JIMYHUSA [MPHHOC

Ha JUCEPTAHTKAaTa KbM HACTOSIIUSAT Tpya. ﬂHCCpTaHHOHHHﬂT TpYAd NpeACTaBJIsIBA JIOTHYHO

IITAHAPAHO M KOMIIETEHTHO OCBIIECTBEHO Hay4YHO H3CJICIBaHe.



HucepranTtkara e NpUIOXKUAa 3 HayyHu NyGNUKALMM ¢ MMOAKT (GaKTOp, CBBP3AHHU C
JNUCEPTAUMOHHUS TPYN, KOMTO MMaT 8§ uuTHpaHHs. YdacTBa KaTo H3cnexosaren B 5
HAUKOHANHY U MEXAYHApOaHK npoekTa. MimMa 3 u3HeceHu AoKiana B HayuHu KOH(EpEHUUH 1
KOHT'PECH.

ToBa nHansuMIaBa KOAHYECTBEHMTE KPHTEPHMH 3a NpuUIOOHBaHE HA O0pa3oBATENHA M

HayuHa ctenen ,,JJOKTOP*,

3AK/IOYEHHE

PaspaGorkara na Ilers IleTkosa MBanoBa e 3aBbpHIeH AUCEPTALMOHEH HAYYeH TPy,
OTroBapsill HA M3HCKBAHHMATA HA 3aKoHA 3a pasBUTHE HA AKAJEMHUYHHS CbCTAB B
Penybauka bbarapus. PaspaGorennst npobieM e MHOTO aKTya/eH, Hay4H0-060CHOBAH
u quceprabuien. Odopmenure pesysraTH 1 U3BOAN OT H3CACABAHHATA €A ChC THAYUM
Hay“eH NPHHOC.

Br3 ocHOBa Ha ropens/IokKeHOTO AaBAM OT/IHYHA OLEHKA HAa Pa3paGoTKATa M riacyBam
MOJIOKNTEJHO s3a npucekaaHero Ha o0pa3soBaTelHaTa M HAYYHA CTeneH

»AOKTOP” no nanpasnenne 7.1. Meannuna, na Hers [erkosa Hsanosa.

17.10.2025 r.
I'p. Codus

[ToaroTeus craHoBHILETO:

/mpod. Marnanena Cnacosa Konznesa-Bypauna, 1. ERT/
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OPINION

from prof. Magdalena Spasova Kondeva-Burdina, PhD, ERT
Department “Pharmacology, Pharmacotherapy and Toxicology”,

Faculty of Pharmacy. Medical University-Sofia

Regarding: PhD thesis, which is entitle: ..Neuropharmacological investigations of newly
synthetized sulanyl hydrazones and melatonin derivatives with cholinesterase inhibitory
activity in models of Alzcheimer s disease and melatonin deficiency”, submitted for defense for
the award of an educational and scientific "Doctor" degree in field 7.1. Medicine, scientific
specialty "Pharmacology" by Petya Petkova Ivanova, with scientific supervisors: Prof. Yana

Chekalarova and Prof. Violina Stoyanova.

Based on Orders No. 50/26.09.2025 and No. 54/02.10.2025, I am appointed to prepare an
opinion according to the requirements of the Academic Staff Development Act in the Republic
of Bulgaria and the Regulations on the Conditions and Procedure for Acquisition of Scientific

Degrees and for Occupation of Academic Positions at Bulgarian Academic of Science.

Brief biographical information

Education

Petya Ivanova graduated in 2019 with a Bachelor's degree in Biotechnology and in 2021 with
a Master's degree in Biomedical Engineering from the University of Chemical Technology and

Metallurgy in Sofia.

Work experience

September 2020 — present — Institute of Neurobiology;

June to September 2020 — Institute of Biophysics and Biomedical Engineering;
March 2019 to June 2020 — Clinical studies;

February 2013 to May 2020 — Electrosfera EOOD:

February 2012 to June 2012 — Reichle & De-Massari Production Ltd.:

From September 2010 to January 2012 — EPIC Electronics Ltd. (IMI).



Relevance of the topic

Alzheimer's disease (AD) is a progressive neurodegenerative disorder that mainly affects
people over the age of 65. It is characterized by a gradual deterioration of memory functions
and cognitive impairment. Against the backdrop of global aging, this disease is becoming a
significant medical and social challenge, responsible for most cases of dementia.
Epidemiological data predict a sustained upward trend in the number of cases, necessitating the
search for new approaches capable not only of alleviating symptoms but also of slowing down
the pathophysiological mechanisms of the disease. Current therapies provide partial
improvement and temporary stabilization of cognitive functions, but their effectiveness is
limited and does not slow the progression of the disease. Therefore, there is a need to develop
different approaches that target several pathological mechanisms by combining relief of acute

symptoms with a neuroprotective effect.

Structure of the dissertation

The dissertation submitted to me for review is structured in accordance with the
requirements of the Academic Staff Development Act and has all the qualities of a complete
scientific product.

The literature review examines in detail the issues related to the key role and
modulation of major signaling pathways associated with the development of Alzheimer's
disease, as well as the role of oxidative stress and redox homeostasis disorders in the pathology
of this disease.

The aim of the work is clearly and specifically formulated and stems from the
conclusions of the literature review. Six specific tasks have been formulated to achieve the aim.

The methodological set includes a wide variety of modern methods, which ensures
high reliability of the results obtained.

The results are original, duly, correctly, and comprehensively illustrated. The objective
has been successfully achieved at an exceptionally high scientific level.

The pathological model, combining melatonin deficiency through pinealectomy with
subsequent infusion of AB(l- + » one week later, is a reliable and highly valid experimental
model of sporadic AD. It reproduces key pathogenetic mechanisms of the disease —
amyloidogenesis, Tau pathology, cognitive deficits, and melatonin signaling dysregulation,
making it a suitable tool for investigating new therapeutic strategies and validating hybrid

molecules with potential neuroprotective effects.



Melatonin has been established as a suitable and justified reference substance in
preclinical studies on models of sporadic AD. It demonstrates combined antioxidant, receptor-
and intracellular-mediated anti-amyloid effects, which make it a suitable positive control in the
evaluation of potential neuroprotective agents. Within the combined model of pinealectomy
and ABLl- « 2 infusion, melatonin demonstrates protective effects on cognitive function by
stimulating the non-amyloidogenic signaling pathway mediated by MTI receptors and
intracellular signaling via SIRT]I.

Compound 3¢ shows the ability to restore the non-amyloidogenic melatonin signaling
pathway by normalizing the expression of the two melatonin receptors, MT1 and MT2 in the
hippocampus and activation of the downstream ERK1/2-CREB signaling cascade, which aids
cognitive recovery in conditions of AB-induced pathology and melatonin deficiency.

Compound 3a demonstrates a strong effect on oxidative status by normalizing
antioxidant enzyme levels and reducing lipid peroxidation, contributing to its neuroprotective
potential.

The synthesis of hydrazide-hydrazone derivatives stands out as a promising method for
the realization of new pharmacophore candidates with multitarget action. Their profile offers a
real opportunity for the development of new therapeutic strategies for AD and other

neurodegenerative pathologies.

In discussing the results obtained, the author has managed to summarize the data and
compare it with that available in the literature.
The conclusions are concise and correspond to the objectives and tasks set. They fully

reflect the results of the studies.

['agree with the contributions made, namely:
Scientific and theoretical contributions of an original nature
- First experimental study focusing on the non-amyloidogenic melatonin signaling
pathway. For the first time, emphasis is placed on the activation of non-amyloidogenic
melatonin signaling, intracellular, associated with SIRT1 and receptor, which activates
a chain of enzymatic reactions.
- In vivo analysis of hydrazide-hydrazone hybrids in rats. For the first time in Bulgaria,
in vivo tests were conducted on a rat model of newly synthesized hydrazide-hydrazones
with multifactorial action. Through the application of standard and established

behavioral methods, their potential to correct key cognitive and molecular disorders was
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established, proving their applicability as reliable pharmacological preparations for

future therapeutic development.

Contributions of a scientific and applied nature

Innovative hybrid model of AD in rats. The model used, which combines pinealectomy
and intracerebroventricular infusion of APLJ- 4 2, represents an original hybrid
approach. It effectively reproduces key pathogenetic aspects of AD: amyloid and Tau
pathology, melatonin deficiency, and cognitive impairment, ensuring high validity and
reliability for the study of therapeutic strategies.

The role of melatonin as a protective agent in AD. The results support the already known
data that melatonin exerts neuroprotective effects through receptor-mediated and
antioxidant mechanisms, correcting cognitive deficits and stabilizing memory-related
signaling cascades.

The link between melatonin deficiency and accelerated neurodegeneration. Data from
the model group (pinealectomy + AB;_42) show pronounced cognitive impairments and
molecular changes, confirming existing hypotheses that reduced melatonin levels
during aging contribute to the pathogenesis of AD.

Applicability of validated behavioral tests responsible for short-term memory and
hippocampus-associated dysfunctions. The protocols used (Y-maze, ORT, OLT) show
sensitivity to induced deficits and the effects of therapeutic interventions, confirming

their reliability for assessing memory functions in rodents.

I would like to express my excellent impression of the detailed design of the study and

the overall reading of the work, which confirms the personal contribution of the doctoral student

to the present work. The dissertation represents a logically planned and competently executed

scientific study.

The doctoral candidate has applied 3 scientific publications with impact factor related

to the dissertation, which have 8 citations. She participates as a researcher in 5 national and

international projects. She has presented three papers at scientific conferences and congresses.

This exceeds the quantitative criteria for obtaining the educational and scientific degree of
"DOCTOR."



CONCLUSION

Petya Petkova Ivanova's work is a completed dissertation that respond the requirements
of the Law on the Development of Academic Staff in the Republic of Bulgaria. The
problem addressed is very topical, scientifically sound, and worthy of a dissertation. The

results and conclusions of the research are of significant scientific contribution.

Based on the above, I give an excellent assessment of the work and vote POSITIVELY for
the award of the educational and scientific degree "DOCTOR" in the field of 7.1.

Medicine to Petya Petkova Ivanova,

17.10.2025

Sofia

Prepared the opinion:

/prof. Magdalena Spasova Kondeva-Burdina, PhD, ERT/



