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CTAHOBHIE

Ot nou. Eqiuna PymenoBa IlBeTanoBa

Hamnpasnenue ,,buonornynu ehekTy Ha MPUPOJIHA U CHHTETUYHHU BEIIECTBA™,

HNucturyT o meBpoduosorusi, BAH

Unen Ha Hay4HOTO XypH, n3dpano ceriacHo pemenne Ha HC koM MHB-BAH / mpoTtokon Ne
7/25.09.2025 r.u 3anoBexa Ha upektopa Ha MHcTHTyTa 110 HeBpoOuosorus — BAH Ne 50 ot

26.09.2025 r.

OTHOCHO: 3amuTa Ha AMCEepTaIlMOHEH TPY/ 3a MPUCHKAaHEe Ha 00pa3oBaTeIHATA U HAy4HA
crenen ,,Jloktop“, mpodecnonamHo HampaBiueHue: 7.1 MeaunuHa, CHEIUATHOCT
®apmakouiorus, Ha 3a104eH JokTopaHT Ilers IlerkoBa UBanoBa, Ha Tema:
,HeBpo(papMaKoJIOrMYHH NPOYYBAHHUSA HA HOBOCHMHTE3HUPAHMU CYJI(PAHWJ XMIAPA3OHU M
MEJIATOHMHOBHM NMPOU3BOJHU € XOJMHECTEPA3HA MHXHMOMTOPHA AKTUBHOCT NPH MOJAE/H
Ha 0osiecT HA aJxaiMep U MeJIaTOHUHOB JepuIUT

C Hay4YHU PbKOBOJIUTEIIN:

npod. SIna Yekanaposa, MHcTuTyT o HeBpobuosorus, bAH

npo¢. Buonuna CrosnoBa, @apmaneptuuen paxynrer, Megununacku YHusepcuret, Copust

Hoxropant [lers [lerkoBa MBanoBa € chOpaiia BCHUKH M3UCKYEMH TOYKH OT ydyeOHaTta
U HayyHaTa Iporpama M € npeicTaBuiIa BCHUKH HeoOxonuMu MaTepuanu cbriacHo 3PACPB,
[IpaBuiiHMKa 3a HEroBOTO NpUJIaraHE€ M BBTPEIIHUTE H3UCKBaHUA Ha MHcTtuTyTta 1o
HeBpooOuosorust — BAH. OpurunanHocTTa Ha Tpy/Ja € MpoBepeHa Mo HAAJEKHUS Pel U He €
YCTaHOBEHO IJIarMaTCTBO.

IIpencraBeHUAT OT JOKTOpaHTKaTa AMCEPTAllMOHEH TpyH cbabpka 111 cranmaptHu
CTpaHUIH, OT KouTo: YBoJ (2 crp.), Jlurepatypen o63op (22 crp.), Llenn u 3axaun (1,5 crp) ,
Matepuamu u meroau (19 crp.), Pesynratu (22 crp.), O6cwxmaane u 3akmouenue (19 crp.),
W3Boau (2 ctp.), [Ipunocu (2 cTp.), COUCHK C MyOJUKALMK U y4acTusi B HaydHu (opymu (2
ctp.), bubmmorpadus (13 crp., 107 uutupanu n3rounuka) u 24 ¢urypu.

JIutepatypHus 0030p € H3uepraTesieH U MOKa3Ba OTIMYHHU MO3HAHUS HA JOKTOpPAaHTKaTa
[0 OTHOILIEHHE Ha ChbBPEMEHHOTO CHhCTOSHUE Ha mpobiieMaTukara. OmucaHu ca coluaiHara

3HAYUMOCT, OCHOBHUTE €Talli B Pa3BUTHETO Ha OojiecTTa Ha Auixaiimep, pUCKOBH (PakTOpu



KaKTO U OCHOBHHMTE (AKTOPH, JONPHHACAIIM 3a PA3BUTHETO HAa OO0JIECTTa MU OCHOBHHUTE
XUIOTE3W 3a BB3HMKBaHETO U. llogpoOHO € pasrienana poiiita Ha MEJAaTOHHHA B
naToreHe3ara Ha HEBPOJETCHEPATUBHUTE 3a00JIABaHUS, KAKTO U HETOBUTE MOJICKYJIAPHH
MEXaHU3MHU. AKIEHTHpa c€ BbpPXYy pa3paO0TBaHETO Ha XHOPHIHM MEIMKAMEHTH C
MYJITHUMOJAJIEH MEXaHU3bM Ha JIefiCTBHE, KOETO MPEJCTaBIsIBa NHOBATUBEH U NEPCIEKTHBEH
MOJIXO/ U € 3aJIETHAJI0 KaTo LIeJ B HacTosmara padora. To3u moaxos ocurypsBa mo-mmpoK
TepaneBTHYEH OOXBAaT M TMO-BHCOKa e(peKTUBHOCT. Pa3zpaboTBaHuTe HOBU XHOpUIHH
MOJIEKYJIM ca 0a3upaHu Ha CTPYKTYpHH €IE€MEHTH Ha JBa Thna dpapmakodopu: JloHene3ua u
MEJIATOHUH.

Lenra e sicHO neduHMpaHa, 331a4nTe aJeKBATHO MMOCTaBEeHH. M3MOI3BaHUTE METOIN ca
oJpoOHO ONMMCAHW M TIO3BOJIABAT M3IIBJIHEHUETO Ha LeNTa M 3aJauyuTe, 3aJI0)KEHU B
auceprauusaTa. I[IpaBM M3KIIOYMTENHO CHIJIHO BIIEYATICHWE MHOXXECTBOTO MW3IOJI3BaHU
METO/M 32 OXapaKTepu3rpaHe Ha HOBOCUHTE3UPAHUTE ChEIUHEHNS, KAKTO U M3I0JI3BAaHETO HA
MHOBATHBEH IN VIVO XUOpHICH MOZET MpPU IUTBXOBE, KOMOMHUPAIL MEIATOHHHOB JCQUIUT
(upe3 MHHEATEKTOMHUs) U MHTpaLepeOpOBEHTPHKYIapHa (WIB) WHQY3HUs HA OJIMTONENTHIIA
APi1-42, C LeN cuUMyJIMpaHe Ha KIIOYOBM aCHEKTH OT IMarojiorusra Ha OojecTtra Ha
Aunxaimep.

Pesynrature ca nobpe CTpyKTypupaHu, HH(POPMAaTUBHM M MOAPOOHO ONKMCaHHU.
MyNTUKOMIUIEKCHUTE M3CJIEBAaHUS Ha JIBETE€ BEUIECTBA, KaKTO W pa3IU4YHUTE UM
MYJITUTAPreTHU MEXaHW3MM Ha JIeHCTBUE JaBaT BB3MOXKHOCT 3a pa3pabOTBAHETO HAa HOBU
TEpaneBTUYHU CTpaTerud INpu OojecTra Ha AnnxaiimMep U JIpyrd HEBpPOJAETeHEpaTUBHU
CBCTOSTHUS.

B oOchxkpaHeTo Ha AMCEpTALMOHHUS TpPYyJA C€ H3ThKBA, 4e JBETE BEIecTBa ca
MEPCTIEKTUBHU  MYJITUTEPANEBTUYHU  KaHAMJIATH 32  NPEIKIMHUYHO  MPUIIOKEHHUE.
XuOpuaHUAT  MOJAEN  JEMOHCTpHpa  BHMCOKA  TpPAHCIALMOHHA  OPUIOXKHUMOCT U
eKCIIepUMEHTallHa T'bBKABOCT, KaTO  NpeJocTaBs IJiaTgopMa 3a TEeCTBaHE Ha HOBHU
MYJATHUMOJETHH TEparuu, HACOUCHH KbM KOMIUIEKCHATa MaTO(PHU3UOIOTHs Ha 3a00JsBaHETO.
[Tocoyenu ca u HAKOU OIpaHUYEHMS B M3CIIEBAHETO, KaTO ca HaOeNs13aHU U OBbACIU HACOKH
3a JOI'BJIHUTEIHH €KCIIEpUMEHTU. B nucepranmonHus Tpya ca 00001ieHu 5 u3Boja, KakTo U
2 opuruHanHu npuHoca u 4 noreepaurenHu. Hax 60% ot murtupanaTta nureparypa € OT
nocneanure 10 roquHy.

JlaHHUTE OT TIpoyuyBaHWsTa ca OQOPMEHM B 3 HaydyHH NyOIMKAlMd BBHB
BUCOKOMMIMAKT(AKTOPHU CIUCAHMs, KaTo JOKTOpaHTKAaTa € IMbpBU aBTOp Ha €aHa OT

nybnukanuute. Pesynrature ca npeacraBeHu Ha 3 HaydHU (opyma.



3AKIIOYEHHUE

[IpencraBenuaT nucepTauuoHeH TPy Ha 3aa04yeH JokTopaHt Ilets [lerkoBa MiBaHoBa e
CaMOCTOSITENTHO, 3aAbJI00YEHO W aKTyaJdHO H3CIEABAaHE C MOTBBPIUTEIHH M OPUTHHAIHU
HayyHu mnpuHOocH. ToH, 3aemHO ¢ aBropedepaTta W HAyyHHTE MyOJIMKAIMKA HAI'BIHO
choTBeTcTBAaT Ha u3uckBaHusta 3a OHC , nmokrop*™ cwriacHo 3PACPB, IlpaBunHuka 3a
HEroBOTO IpujaraHe u Bprpemnnte npasuia Ha MTHBb — BAH.

JlokTopaHTKaTa MpUTEXaBa MPAKTUYECKA  KOMIIETEHIIMM TI0  TOBEJCHYECKa
HeBpoOHOJIOrus, paboTa ChC CTATUCTUYECKH mporpamu, OnoxumuuHu aHanusu (ELISA),
KaKTO M ONUT B eKCIepUMEHTalHaTa pabora ¢ naboparopHu >KUBOTHU. CBhINO Taka
JIeMOHCTpHpa no0pa TEOPUTHYHA MOATOTOBKA M aHAIMTUYHO MHcieHe. Ha ToBa ocHoBaHue
JlaBaM MOJIOKUTEJHA OlleHKAa U MPEernopbuBaM HAa YBaXa€MOTO HAy4yHO JKypHu Ja IjacyBa B
MOAKpena Ha TMPUCHKIAHETO Ha oOpa3oBareinHaTa W Hay4yHa cteneH ,,Jlokrop® Ha
nokropantkata Ilers IlerkoBa MBanoBa B mpodecronanHo HampasieHue 7.1. MeaunuHa,

Hay4yHa CHelHanHocT ,,dapMakoIorus ‘.

17.10.2025r

Codus (mout. 1-p Enuna IlBeTanoBa)
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OPINION STATEMENT
By Assoc. Prof. Elina Rumenova Tsvetanova

Department “Biological effects of natural and synthetic substances”, Institute of

Neurobiology, BAS

Member of the scientific jury, elected according to the decision of Scientific Council of INB-
BAS / Protocol Ne 7/25.09.2025 and wit Order of the Director of Institute of Neurobiology —
BAS Ne 50 from 26.09.2025.



SUBJECT: Defense of a dissertation thesis for acquiring the educational and scientific degree
"Doctor", professional field 7.1. Medicine, scientific specialty “, Pharmacology” of PhD
student Petya Petkova lvanova, on topic:

Neuropharmacological studies of newly synthesized sulfanyl hydrazones and melatonin
derivatives with cholinesterase inhibitory activity in models of Alzheimer's disease and
melatonin deficiency"

Scientific supervisors:

Prof. Jana Tchekalarova, Institute of Neurobiology, BAS

Prof. Violina Stoyanova, Faculty of Pharmacy, Sofia University, Sofia

PhD student Petya Petkova Ivanova has submitted all necessary materials in accordance
with the Law on the Development of Academic Staff in the Republic of Bulgaria (LDASRB),
its Implementing Regulations, and the internal requirements of the Institute of Neurobiology —
BAS. The originality of the thesis has been verified in accordance with the relevant
procedure, and no evidence of plagiarism has been established.

The submitted by the PhD student dissertation thesis contains 111 standard pages, of
which: Introduction (2 pages), Literature review (19 pages), Aims and objectives (1,5 pages),
Materials and methods (19 pages), Results (22 pages), Discussion (19 pages), Conclusions (2
pages), Contributions (2 pages), list of publications and participations in scientific forums (2
pages), Bibliography (13 pages with 107 references), and 24 figures.

The literature review is comprehensive and demonstrates the student's excellent

knowledge of the current state of the issue. The social significance, the main stages in the
development of Alzheimer's disease, risk factors, as well as the main factors contributing to
the development of the disease and the main hypotheses for its occurrence are described.
The role of melatonin in the pathogenesis of neurodegenerative diseases, as well as its
molecular mechanisms, has been reviewed in detail. The emphasis is on the development of
hybrid drugs with a multimodal mechanism of action, which represents an innovative and
promising approach and is the goal of the present work. This approach provides a broader
therapeutic range and higher efficiency. The new hybrid molecules developed are based on
structural elements of two types of pharmacophores: Donepezil and melatonin.

The goal is clearly defined, the tasks are adequately set. The methods used are described
in detail and allow the fulfillment of the goal and tasks set in the dissertation. The multitude
of methods used to characterize the newly synthesized compounds, as well as the use of an

innovative in vivo hybrid model in rats, are extremely impressive, combining melatonin



deficiency (via pinealectomy) and intracerebroventricular (icv) infusion of the oligopeptide
AP1-42, With the aim of simulating key aspects of Alzheimer's disease pathology. The results
are well structured, informative and described in detail. Multi-complex studies of both
substances, as well as their different multi-target mechanisms of action, enable the
development of new therapeutic strategies for Alzheimer's disease and other
neurodegenerative conditions.

The discussion of the dissertation highlights that both compounds are promising multi-
therapeutic candidates for preclinical application. The hybrid model demonstrates high
translational applicability and experimental flexibility, providing a platform for testing new
multi-model therapies targeting the complex pathophysiology of the disease. Some limitations
of the study are also indicated, and future directions for further experiments are outlined. The
dissertation summarizes 5 conclusions, as well as 2 original contributions and 4 confirmatory
ones. Over 60% of the cited literature is from the last 10 years.

The research data have been published in 3 high-impact journals, with the PhD student
being the first author of one of the publications. The results have been presented at 3 scientific

forums.

CONCLUSION

The presented dissertation by Petya Petkova Ivanova is an independent, thorough, and
relevant study with original and confirmative scientific contributions. The dissertation, along
with the author’s abstract and scientific publications, fully meets the requirements for the
educational and scientific degree “Doctor” under the LDASRB, its Implementing
Regulations, and the internal rules of the Institute of Neurobiology — BAS.

The doctoral candidate has practical competencies in behavioral neurobiology, working
with statistical programs, biochemical analyses (ELISA), as well as experience in
experimental work with laboratory animals. She also demonstrates good theoretical
preparation and analytical thinking. On this basis, | give a positive assessment and
recommend that the esteemed scientific jury to vote in support of awarding the educational
and scientific degree "Doctor” to the doctoral student Petya Petkova Ivanova in the

professional field 7.1. Medicine, scientific specialty "Pharmacology".

17.10.2025

Sofia (Assoc. Prof. Elina Tsvetanova, PhD)



