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Penensus

Ha JMCEPTALMOHHMS TPy Ha 3a1049eH N0KTOpaHT HHK. Ilerst IlerkoBa BaHoBa, 32
MPUCHKaHEe HAa HayyHaTa U 0Opa3oBaresiHa CTeneH ,,JJokTop* mo npodecnoHaHO HampaBlieHHE
7.1. MeauuunHa, ToKTOpCcKa nporpama ,,dapmakonorus’, UHCTUTYT o HeBpoOHOIIOTHS,
bearapcka AkanemMust Ha HayKHTe.

Penenzent: nou. Januena [exauBanoBa, a1.M., MTHCTUTYT 110 HEBpoOHosorusi, brarapcka
Akaziemus Ha HayKuTe (4JeH Ha Hay4yHOTO XypH cbe 3anosen 50/26.09.2025 r. na J{[upexropa Ha
VHBb, BAH)

Tewma na nucepranmonnus 1pya: ,, HEBPO®PAPMAKOJOI'MYHU TIPOYYBAHUSA HA
HOBOCHUHTE3UPAHU CYJPAHNJI XUAPA3OHU U MEJIATOHUHOBH
MPOU3BOJAHU C XOJIMHECTEPA3ZHA UHXUBUTOPHA AKTUBHOCT ITPH
MOJEJIA HA BOJIECT HA AJINXAUMEP U MEJIATOHUHOB JIEOUIIUT .

1. CrpykTypa Ha AUCEPTALIMOHHUS TPYI.

JlucepTallMOHHUAT TPYA € pa3paboTeH ChITIACHO Klacudeckara cTpykTypa Bepxy 100 crpanuim,
BKJIFOUYBAIM 2 ctp. YBoz, 21 crp. Jlureparypen o0630p, 1 crp. Llen u 3agaun, 19 ctp. Marepuanu
u Metonu, 22 ctp. Pesynratu, 14 ctp. duckycus, 2 crp. U3Boau, 2 ctp. [Ipunocu, 14 ctp.
bubmorpadus u 3 crp. [Ipunoxenus.

YBOABT MpeaocTaBsi OCHOBHA WH(GOPMAITUS BbPXY BaXKHOCTTA Ha M3CIIEABAHOTO 3a00II1BaHe
Y TIEPCTIEKTUBHOCTTA Ha HOBOCUHTE3WPAHUTE MOJIEKYJIM KaTO MOTCHIIMATHU TePareBTUIIN.

2. AKTyaJ'IHOCT Ha T€MaTa U CbOTBCTCTBUEC C ITOCTABCHUTEC LICIIN.

Temara oOequHABa BA TIPOOJIEMA CBBP3aHU ChC CTAPECHETO M HAMHUPA CEUCHUETO MEXKTY
TAX TIPU THPCEHETO Ha HOBH MOAXOAM 3a KOMOMHHMpaHa Tepanus Ha bonecTra Ha Anxaiimep u
Pa3CTPOUCTBOTO B MEJIATOHMHOBATA AKTUBHOCT XapaKTEPHU 3a XOpa B HaIpeaHaia Bh3PacT.
CUHTE3bT Ha HOBU XHOPUIHHU MOJIEKYJIM, KOUTO BKJIIOYBAT MOBEUE OT eHa dapmakodopHa
rpymna € MOoJiepeH MOAXO0 ] TPU ThPCECHE Ha MOTCHITMATHY JICKapCTBa, KOUTO aTaKyBaT pa3inyHu
MaTOJIOTMYHHU TIPOLIECH KOHBEPTHUPAIIN KbM Pa3BUTUETO Ha KOMILJIEKCHO 3a0o0siBaHe KaTo BA.
NzcneaBanute MoJiekyiu ca yacT oT 30 HOBOCMHTE3UPaHU HA OCHOBATa Ha JIOHEIE3WIa U
MeJIaTOHWHA, KOSTO IMO3BOJISBA M3TOI3BAHETO Ha JIBa (JapMaKOJIOTHYHN WHCTPYMEHTA TIPH OITUTA
3a Bb3CTaHOBSIBaHE Ha (PM3HOJOTHYHATA (PYHKIIHS HA alleTUIXOJIMHOBATa HEBPOTPAHCMUCHS U
MEJIATOHWHOBAaTa XOPMOHATHA Peryalus.

3. AHanu3 Ha aUTEepaTypara 1o U3cjaeIBaHus IpoodIeM.

JlutepatypausT 0630p 3amouBa ¢ KiaacupUKaIys U CTAaTUCTUYECKU JaHHH 3a
pasmpocTpaneHneTo Ha 6onecrra Ha Anixaiimep (BA). Onrcanu ca OCHOBHUTE XUIIOTE3H 32
naToreHes3ara Ha BA ¢ akleHT BbpXy AUCPYHKIMATA HA aMUJIOUIHUTE IPOTEMHOBU MPOIYKTH,
xunepdochoprnrpaneTo Ha Tay MPOTEUHA U CBBP3aHUTE C TE3U MPOIECH HApYIICHUS B
OKCHJIATUBHUS OaTaHC ¥ CBPBXAKTHBHpPAHE HA MUKPOTIIMATA, KOUTO MMPOBOKUPAT MPOIECUTE HA
amorTo3a U HeKpo3a Ha MO3BbUYHUTE CTPYKTYpHU. OTIEeTIeHO € BHUMaHNUE HA METAaOOJIUTHUTE U



MUPKYJIATOPHH TUCHYHKIIMHA KaTO PUCKOBHU (aKTOpH 3a bA, 3ae1HO ¢ pe3ynTHpanioTro
HapyIlIeHWEe Ha OKCUJIATUBHUS cTaTtyc. [luTrpanu ca JaHHM 3a HapyIlIeHa ceKpenus U (a30Bo
OTMECTBAaHE Ha TMKOBETE HA MEJIaTOHUHA IpU pa3Buthe Ha bA. Hsakou oT naTosoruuaure
MeXaHU3MHU ca 00eJMHEHH TOCIEA0BATENHO B €1Ha 001a xunore3a. Onucann ca H3BECTHUTE
Jlocera KJIEThYHU MEXAHU3MH Ype3 KOUTO MEITATOHWHA Bh3/ICMCTBA BHPXY aMUIJIOWIHATA U TAy-

MaToJIOrusA, HCBPOBB3MAJICHUETO U allCTUIIXOJIMHCPIUIHUSA }Ie(i)I/IIlI/IT IIpyu pas3IM4YHu MOACIIN Ha
BA.

BxutroueH e kpuTHUEH Hperiie] Ha U3MOJI3BaHUTE 10 MOMEHTA (DapMaKOJIOTUYHU TOIXOAH
npu JedeHneTo Ha BA, KOUTO BKITIOYBAT HHXUOUTOPH Ha alleTUIXOJIMHECTepa3aTa, aHTarOHUCTH
Ha NMDA penentopute, UMyHOTepanus, EKCIIEpUMEHTAIHHN TEPAuu C BKIOYBAaHE Ha
AHTHOKCUIAHTH, MHXUOUTOPHU Ha Tay arperanusara U MpOTUBOBB3MAIUTEIHNA CPECTBA.

Ortnenen naparpag € NOCBETEH Ha ChCTOSIHUETO Ha U3CieABaHus MpodiieM 10 MoMeHTa. Ot
MPUIIOKEHUTE JAHHU JIMYH, Y€ U3CIICABAHUTE MOJIEKYJIH Ca IPEABAPUTEIIHO CUHTE3UPAHU U
J€TalJIHO aHATM3UPAHU OT YJIEHOBE Ha paOOTHUS €KHIl, KOUTO UMAT MMOHEPHU NOCTHKEHUS B
Ta3u o0nactT. J{ucepTallmOHHUSAT TPyl C€ SIBSIBA JIOTHYHO MPOIBIKEHUE Ha TO3H aHAJIN3, KOHTO €
MIPOBEJIEH BbPXY MHOBAaTHBEH XMOPHIEH MOJIEN HAa MEJTATOHUHOB JEPUIUT IIPEIU3BUKAH Upe3
enupU3nOoTOMUS U UHTpalepedpanHa HHPY3Us HA HEBPOTOKCUYHUS MeNTu ] aMmuiaons oeta 1-42.

4. ®opmynupaHe Ha IeJ U 3aa4i

HCHTa € KOHKPCTHA U O0TpassaBa NpCAXOAHUA OIIUT IIPH U3CJICABAHCTO HA KOHKPETHUTEC
MOJICKYJIH. d)opMyanaHHTe 3a1a4u gaBat sACHa Npe€AcTaBa KakK € MPCABUACHO IIOCTUT'aHETO Ha
nocraBEHara Leil.

5. H3moa3BaHu METOIM M IMOAXO0IU

OnucaHuTe METOIM U eKCIIEpUMEHTAICH JU3aiiH JaBaT peajHa Bb3MOKHOCT 32
MIOBTOPEHUE Ha U3cieABaHeTo. V3mons3Banu ca ABa napajieiaHy eKClIepUMEHTAIHN MO/JIeIa - Ha
JEMEHIUS OT AJIIIXaiiMepOB TUT U HA METATOHUHOB JIE(DUIIUT, KOUTO MOOT/IEITHO Ca MIMPOKO
BanuAUpaHu. TykK € MpuiIoKeH NHOBAaTUBEH MOJAXO0/ 32 €AHOBPEMEHHOTO UM MHIAYLIMpPaHE, KONTO
ce NMpUOIMKaBa 10 €CTECTBEHUTE MPOLIECH Ha CIIOpaAuyHus TUll BA.

ExcrieppuMeHTaTHUAT MHU3aiiH € BU3yalu3upaH Ha ¢urypa 5.

N3cnenBanero Ha KOTHUTUBHOTO MOBEACHUE U TAMETTa € HAIPaBEHO Ype3 MPUIaraneTo
Ha TPHU pas3jIn4YHU METO1a, KOUTO OTpa3sABaT yYaCTHETO HA PA3IMYHUA CTPYKTYPHH U
(YHKIMOHAIHA HEBPOHHHU MPEKHU TIPU U3CJICIBAHETO HAa HETIO3HATA CPeJ/ia U 3almaMeTsiBaHe Ha
JIeTaliIn B Hesl. XUIOKaMIThbT € U30paHaTa MO3b4HA CTPYKTypa 32 OMOXUMUYHHUTE TECTOBE,
3a110TO MMa JIAHHU 3a paHHU YBPCIKAAHHUA TOYHO B TC3U CTPYKTYpaA NPCAU KIMHUYHATA IIPpOABa
Ha BA. Onucannte OMOXMMHYHU METO/IM Ca C MHOTO BUCOKA YyBCTBUTENHOCT. [IpoTokonuTe 3a
TAXHOTO U3IIBJIHCHUEC Ca JaJCHU B HCT&I?IHH. CTaTUCTHYECKUTE METOAH CBOTBCTCTBAT HAa BHJa HA
W3CIICIBAHUTE TAHHU.

6. Ormucanue u rpadUvHO MPEACTABIHE HA PE3YNTATUTE OT U3CIIEIBAHETO.

PCSYJ'ITaTI/ITC Ca OIMMCAaHU U3YCPIIATCIIHO, KaTO Ca Pa3JCJICHN Ha ABC KOXOPTU TPETUPAHHU
CBbOTBETHO C IO €4HA OT HCJICBUTE MOJICKYJIH. Bcuuku TecToBe ca HaIlpaBCHU IapaICIHO C



MEJIaTOHHMH KaTo pedepeHTHa MoieKyna. [lanaure ca Bu3yanusupanu Ha 13 ¢purypu, KOouto
BKJIFOUBAT PE3YJITATUTE OT MOBEICHYECKUTE U OMOXUMUYHH TECTOBE.

7. OOcwxIane

OO6cwxmaneTo 3amouBa ¢ mMoApoOeH aHalTu3 Ha MPEUMYIIeCTBaTa Ha KOMOMHUPAHUS MOJIEIT
Ha HEBPOJIETeHEePaTUBHOTO 3abossaBaHe. [TomydeHnTe pe3ynTaT OT U3CIEIBAHETO Ha JIBETE
ChCIMHCHHMS Ca JIUCKYTUPAHU TMOOT/IEITHO B JIBa pa3jieia, B KOUTO € OT/ICJICHO BHUMAaHHE Ha
BCEKH OT MPOyUYEHUTE napaMeTpu. KpUTHIHO ca AUCKYTHpPAHU TaHHUTE OT U3CIEABAHETO HA
aIleTIIIXOJIMH ecTepasaTa, KaTo € 0TOeIsI3aHo Ye BEPOSITHO e(heKTUTE Ha MMPOYUYBAHOTO
ChEIMHEHHE Ca CBBbP3aHU MO-CKOPO ¢ MHXMOMpaHe Ha EH3MMHATa aKTUBHOCT, a HE ¢
KOJIMYCCTBCHU IIPOMCHU HA CH3HMaA.

KopekTHo ca qucKyTHpaHu CHITHUTE U ¢1a0u CTpaHW Ha AUCEPTALMOHHMS TPY/, KaTo €
ouepTaH MOTEHIINAN 32 OBACIIN H3CIEABAHMS 110 TEMaTa.

8. MzBoau

I/I3BO)II/IT6 BKJIFOYBAT Haf/'I—C’bI]leCTBeHI/ITe OTKPHUTHA U Ca I'pylIHUPaHU CHbOTBETHO C
Ipoy4YBaHUA MCXaHU3bM.

9. Ilpunocu

[IpuHOCHTE MOKa3BaT SICHO HAal-ChHIIECTBEHUTE OPUTMHAIHU OTKPUTHUS, @ TOTBBPAUTEIIHUTE
JI0Ka3BaT MOAXOISAIIHS 1TO00p HA METOIU M MPABIIIHOTO (OPMYITUpPaHE Ha LENTa.

10. bubnmorpadus

N3non3panara nuteparypa BriatouBamia 107 u3rounuka e 6orata Ha 3arjaBus OT IMOCJIEIHUTE
IeT FOJIMHYU U Ce OCHOBaBa Ha BOJICIIH U3CIIEABaHMS B 00JaCTTa Ha IUCEPTALMOHHUS TPY 1.
bubnuorpadusta e goctarbyHa 10 06€M U € IUTUPAHA SICHO.

11. Ouenka Ha pa3npocTpaHEeHUE HA PE3YNTATHUTE - MMyOTUKAIIUN U yYaCTHs B HAYYHU
dbopymu.

Pe3ynratute oT 1ucepTalMoHHUS TPY/ ca I0KJIaiBaHu Ha 3 HayuHU ¢popyma B bearapus u
ca nyonukyBaHu B 3 cratud B Int J Mol Sci., ¢ BUCOk nMnaxkT ¢akrop u kBaptuia Q1. Tesu
MyOJIMKAIMK OKPUBAT HAITBIHO MUHUMAIHUTE HAI[MOHATHU N3MCKBAHUS U T€3U 3aJI0)KEHU B
npasunHuka Ha UHB, BAH. 3a6ens3anu ca 8 nutupanus Ha myOnMKanuuTe Mo AUCEPTALMOHHUS

TPYI.
12. Kputnunu 3a0enexKu 1 MpernopbKu

JlucepranvoHeH Tpya U MyOJUKAIIMUTE KbM HETO ca HallMCaHU Ha MHOTO 100bp HaydeH
€3UK, C sICHAa CTPYKTYpa, 3a1b100oueHocT. OTIIpaBeHUTE MO0 BpeMe Ha Ipea3alliTaTa MpenopbKu
LeJsAXa U3TNaXaHe Ha MPEJCTABSIHETO U CTHIIMCTUYHU IETANIIN 110 JUCEPTAUMOHHUS TPy U HE
MPOMEHSAT ISUIOCTHOTO OTIIMYHO BII€UATIIEHUE OT IPOBEJACHUTE U3CIIECIBAHUS U TAXHOTO
npencTassiHe. JIOKToOpaHTKaTa ce € CboOpasuia ¢ TSIX U € HallpaBHiia KOPEKIUHU MPEAH 3aluTaTa.



C ornesn Ha BUCOKOTO HMBO Ha pealM3MpaHaTa HaydHa paboTa U MOCTUIHATH Pe3yJITaTH, HIMaM
KPUTHYHU 3a0€JI€KKH OTHOCHO JUCEPTAllMOHHUS TPY .

13. ABTopedepar

ABTtopedeparsT (0011 00eM 62 CTpaHUIN) € HAPaBEH CIOPE U3MCKBAHUATA M OTPA3sBa B
J0CTaThYHA CTENEH OCHOBHUTE MOCTIKEHUS HAa TUCEPTAIIMOHHUS TPY/I.

14. 3akaroyenne: Bb3 0CHOBaA Ha rOPENOCOYEHOTO CYUTAM, Y€ TUCEPTAMOHHMS TPYI Ha
nmk. I[lets MIBaHoBa nMa 3HaUMTEIEH IMPUHOC B pa3BUTUCTO HA HCBpO6I/IOHOFI/IHTa n
(dapmakororusTa Ha bonecTra Ha AnxaiiMep U CHIIPOBOXKAANIUTE HAPYIICHUS B CEKPELIUATa Ha
MEJIaTOHHUHA. OpI/IFI/IHaHHI/ITe JaHHU Cca Hy6JII/IKYBaHI/I B ClICHHUAIM3UPAHO HAYYHO CIIMCAaHUC C
ocurypeHa JOCTBIIHOCT Ha IMMbJIHOTCKCTOBU CTATHU U BUCOK MH/ICKC HAa HUTUPAHEC.
JIokTOpaHTKaTa € moka3aja OTJIMYHO BJIaJECHE Ha METOAUTE U JIEKOTA MPU AUCKYTHpPAHE Ha
pe3ynTaTuTe, KOeTo s MpHoOIlaBa KbM YHUCIOTO Ha U3rpajeHnuTe yueHu. OOpazoBaTeHUTE U
HayKOMETPUYHUTE MOKA3aTEeIH Ca U3IBJIHEHU U3LISUIO U HAIXBBPIIAT KOJTUUYECTBEHUTE U
KaueCTBEHH MUHUMAITHU HAIIMOHAJIHU KPUTEPHH U Te3H 3a npuaoousane Ha OHC ,,moxTop* B
NHB-BAH. Ilonyuyenure pe3yaratu, opMyIHUpaHUTE U3BOJU U OE3CIIOPHUTE NPUHOCH Ha
JUCcepTalraTa MU 1aBAT OCHOBaHHe y0eIeHO 1a NpenopbyaM Ha MOYNUTAEMOTO KYPH 1A
NPHUCHIN 00pPa30BaTEJTHATA U HAYYHA CTEIeH ,,I0KTOP, B 00J1aCT Ha BUCIIe 00pa3oBaHue
7. ,,3a1paBeona3BaHe u cnopT “, npodecnoHaHo HanpaBJjeHue 7.1. Menuuuna, Hayuna
crnenquagHocT ,Papmakosorus® Ha unk. Ilers IlerkoBa NBaHoBa.

Hara: 17.10.2025 . IMoamuc:
Codus
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of the thesis of part-time PhD student Eng. Petya Petkova Ivanova, for the award of the
scientific and educational degree "Doctor" in professional field 7.1. Medicine, doctoral program
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Reviewer: Assoc. Prof. Daniela Pehlivanova, MD, Institute of Neurobiology, Bulgarian
Academy of Sciences (member of the scientific jury with order 50/26.09.2025 of the Director of
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Topic of the thesis: "NEUROPHARMACOLOGY STUDIES OF NEWLY SYNTHESIZED
SULFANYL HYDRAZONES AND MELATONIN DERIVATIVES WITH
CHOLINESTERASE INHIBITORY ACTIVITY IN MODELS OF ALZHEIMER'S
DISEASE AND MELATONIN DEFICIENCY".

1. Structure of the thesis.

The thesis is developed according to the classical structure on 100 pages, including 2
pages Introduction, 21 pages Literature review, 1 page Aim and objectives, 19 pages Materials
and methods, 22 pages Results, 14 pages Discussion, 2 pages Conclusions, 2 pages
Contributions, 14 pages Bibliography and 3 pages Appendices.

The introduction provides basic information on the importance of the studied disease and the
prospects of the newly synthesized molecules as potential therapeutics.

2. Relevance of the topic and compliance with the set goals.

The topic unites two problems related to aging and finds the intersection between them in the
search for new approaches for combined therapy of Alzheimer's disease and the disorder in
melatonin secretion and regulation of elderly people. The synthesis of new hybrid molecules that
include more than one pharmacophore group is a modern approach in the search for potential
drugs that attack various pathological processes converging to the development of a complex
disease such as AD. The studied molecules are part of 30 newly synthesized based on donepezil
and melatonin, which allows the use of two pharmacological tools in the attempt to restore the
physiological function of acetylcholine neurotransmission and melatonin hormonal regulation.

3. Analysis of the literature on the research problem.

The literature review begins with a classification and statistical data on the prevalence of
Alzheimer's disease (AD). The main hypotheses for the pathogenesis of AD are described, with
an emphasis on the dysfunction of amyloid protein products, hyperphosphorylation of tau protein
and the associated disturbances in the oxidative balance and overactivation of microglia, which
provoke the processes of apoptosis and necrosis of brain structures. Attention is paid to
metabolic and circulatory dysfunctions as risk factors for AD, together with the resulting
disturbance of the oxidative status. Data on impaired secretion and phase shift of melatonin
peaks in the development of AD are cited. Some of the pathological mechanisms are consistently
combined into one general hypothesis. The known cellular mechanisms by which melatonin
affects amyloid and tau pathology, neuroinflammation and acetylcholine deficiency in various
models of AD are described.



A critical review of the pharmacological approaches used to date in the treatment of AD is
included, whith references on acetylcholinesterase inhibitors, NMDA receptor antagonists,
immunotherapy, experimental therapies involving antioxidants, tau aggregation inhibitors and
anti-inflammatory agents.

A separate paragraph is devoted to the status of the research problem to date. The provided data
show that the studied molecules were previously synthesized and analyzed in detail by members
of the working team, who have pioneering achievements in this field. The dissertation is a logical
continuation of this analysis, which was conducted on an innovative hybrid model of melatonin
deficiency induced by epiphysiotomy and intracerebral infusion of the neurotoxic peptide
amyloid beta 1-42.

4. Formulation of aim and tasks

The aim is specific and reflects previous experience in the study of specific molecules. The
formulated tasks provide a clear idea of how the achievement of the set goal is envisaged.

5. Methods and approaches used

The described methods and experimental design provide a real opportunity for an objective
repetition of the study. Two parallel experimental models were used - Alzheimer's type dementia
and melatonin deficiency, which are separately widely validated. Here, an innovative approach
for their simultaneous induction was applied, which approaches the natural processes of the
sporadic type of AD.

The experimental design is visualized in Figure 5.

The study of cognitive behavior and memory was done by applying three different
methods that reflect the participation of different structural and functional neural networks in the
study of an unfamiliar environment and memorization of details in it. The hippocampus is the
chosen brain structure for biochemical tests, because there is evidence of early damage in this
structure before the clinical manifestation of AD. The described biochemical methods are very
sensitive. The protocols for their implementation are given in detail. The statistical methods
correspond to the type of data studied.

6. Description and graphical presentation of the results of the study.

The results are described comprehensively, divided into two cohorts treated with one of the
target molecules respectively. All tests were performed in parallel with melatonin as a reference
drug. The data are visualized in 13 figures, which include the results of the behavioral and
biochemical tests.

7. Discussion

The discussion begins with a detailed analysis of the advantages of the combined model of
neurodegenerative disease. The results obtained from the study of the two compounds are
discussed separately in two sections, in which attention is paid to each of the parameters studied.
The data from the study of acetylcholinesterase are critically discussed, noting that the effects of



the studied compound are probably related to inhibition of enzyme activity, rather than
quantitative changes in the enzyme.

The strengths and weaknesses of the dissertation are properly discussed and the potential for
future research on the topic is outlined.

8. Conclusions

The conclusions include the most significant findings and are grouped accordingly by
research mechanism.

9. Contributions

The contributions clearly show the most significant original findings, and the confirmatory
ones prove the appropriate selection of methods and the correct formulation of the goal.

10. References

The literature used, including 107 sources, is rich in titles from the last five years and is
based on leading research in the field of the dissertation. The bibliography is sufficient in volume
and is cited clearly.

11. Assessment of dissemination of the results - publications and participation in scientific
forums.

The results of the dissertation have been reported at 3 scientific forums in Bulgaria and have
been published in 3 articles in Int J Mol Sci., with a high impact factor and quartile Q1. These
publications fully meet the minimum national requirements and those set out in the regulations of
the Institute of Neurobiology, Bulgarian Academy of Sciences. 8§ citations of the publications on
the dissertation have been noted.

12. Critical remarks and recommendations

The dissertation and the publications to it are written in a very good scientific language, with a
clear structure, and thoroughness. The recommendations made during the pre-defense procedure
aimed at smoothing the presentation and stylistic details of the dissertation and do not change the
overall excellent impression of the research conducted and their presentation. The PhD student
has taken them into account and made corrections before the defense procedure. In view of the
high level of the scientific work carried out and the results achieved, I have no critical remarks
about the dissertation.

13. Abstract

The abstract (total volume 62 pages) is prepared according to the requirements and sufficiently
reflects the main achievements of the dissertation.

14. Conclusion: Based on the above, I believe that the thesis of Eng. Petya Ivanova has made
a significant contribution to the development of the neurobiology and pharmacology of
Alzheimer's disease and the accompanying disorders in melatonin secretion. The original data
have been published in a specialized scientific journal with ensured accessibility of full-text



articles and a high citation index. The PhD student has shown excellent mastery of the methods
and ease in discussing the results, which includes her in the number of established scientists.
The educational and scientometric indicators have been fully met and exceed the quantitative
and qualitative minimum national criteria and those for acquiring the PhD at the Institute of
Neurobiology-BAS. The results obtained, the formulated conclusions and the clear
contributions of the dissertation give me reason to confidently recommend to the esteemed
jury to award the educational and scientific degree PhD, in the field of higher education 7.
"Healthcare and Sports', professional direction 7.1. Medicine, Scientific specialty
"Pharmacology" of Eng. Petya Petkova Ivanova.

17.10.2025 r. Signature:
Sofia



