Bx.Ne 94 /10.02.2023r.

CTAHOBHIIIE

Ot pod. n-p Pymen [TaBnoB Hukonos, nm

Karenpa o papmakonorust u Tokcukonorus, MO, MY — Codus

Ysien Ha Hay4dHO :KypH (3anmoBen Ha /lupexropa na UHB - BAH Ne 11/03.02.2023 r. BbB
BPBb3Ka C IPOLEAYPA 32 3al[MTAa HA IMCEPTANMOHEH TPY/A HA TeMa
»HEBPOIIPOTEKTUBHU MEXAHU3MU B EOEKTUTE HA EJTIAT'OBATA KUCEJIMHA
BBHPXY EKCIEPUMEHTAJIEH MOJEJI HA MTAPKHHCOHOBA BOJIECT ITPU IINTbXOBE*
Ha CumoHa AjlekcaHapoBa AllekcaHapoBa-MuTeBa, 3a/109€H JOKTOPAHT KbM
HamnpasJieHHe ,,buosornynm egpekTH HA NIPUPOJHHM ¥ CHHTETHYHH BemlecTBa* B UHcTHTYTA
no HespooOuoJiorusi npu BAH B 1okTOpCcKa nporpama no ¢gpapmMakoJiorus (BKJI.
(papmMakokuHeTHKa U XUMHOTepanus), npogecuoHaTHO HaNpaBJeHue ,,/.1. MennuuHa* u
o0JiacT Ha Bucle o0pa3oBanue /. 31paBeona3Bane u cnopt®. Hayuen ppkoBoguTes Ha

nokTopanTa: npo¢. a-p Jlrodoka TanyeBa, a.¢.

Bceuuku 1o0KkyMeHTH B CbOTBETCTBHE C U3MCKBaHUATA Ha [IpaBuiIHuKa 3a yCIOBUsATA U pelia 3a
npuaoOUBaHe HAa HAYYHH CTENIEHU U 3aeMaHe Ha akajgeMu4Hu JuibxHocTH B UHB — BAH mu
0s1Xa peI0CTaBEeHHU.

JokTopantkata CuMoHa AJiekcanipoBa-MuTeBa € MOJIOKIIIA YCIEITHO HEOOXOIUMUTE

U3IUTH: TOKTOPAHTCKU MUHUMYM ((papMaKoJIOTHsI) ¥ 9yK]] €3UK.

buorpaguynu nanuu

Mar. ¢ap. Cumona AnekcanpoBa- Mutesa e poaeHa Ha 15.05. 1985 1. B rp. Codus. [Tpunobusa
CTerneH MarucTbp no gapmanus npu PapmarieBTHyeH (axynreT Ha MeauIMHCKN YHUBEPCUTET —
Codust mpe3 2008 . TIpe3 2020 r. mpumoOrBa CTETEH MarucThp MO OOIIECTBEHO 3/IPaBe U 3PaBEH
MEHHDKMBHT BbB Daxyirera 1o o0ImecTBeHo 3apase mpu MenunuHeku yHuBepeuteT - Codus.
PaGoTn Karo METMIIMHCKY Hay4eH CHTPYIHUK U PErMOHaIeH MEHU/DKbD KIIMHUYHU W3MHUTBAHUS BbB
¢dapmanesTuHnTe KoMnanuu Hosapruc u [daiizep.

JloxTopanTkara CuMoHa AnekcanapoBa-MuTeBa Biajiee MMCMEHO U TOBOPUMO aHTIIMHCKH €3HK.

HpI/ITC)KaBa MHOI'O ,Z[O6pI/I YMCHUS 3a pa60Ta C KOMITHOTHP € OCHOBHUTC O(I)I/IC Iporpamu.



IIpenenka Ha npeAcTaBeHUs] JUCEPTAIMOHEH TPYA

CTpyKTypa HA TUCEPTAIUOHHUS TPY/]A
[IpencraBeHUAT MU TUCEPTAIMOHEH TPyA ChAbpka 156 cTpanunu u e onarneneH ¢ 14
¢urypu u 5 Tabaunu. [{utupanu ca 368 nurepaTypHu U3TOYHUKA HA JJTATUHCKU €3HK.

Hay4yHusT Tpy/ € MpaBHIIHO CTPYKTYPUPAH B CIICAHUTE Pa3/ieliu: BbBEICHHE — 2 CTP.,
muTepatypeH 0030p — 53 crp., uen u 3axaun — 1 cTp., Marepuanu u Mmetoau — 12 crp., pesynratu
— 13 crp., o6¢cwxnane — 12 ctp., u3Boau — 1 cTp., mpuHocH — 1 CTp., CIUCHK HA MyOIHKAITUUTE
10 TeMara Ha Jucepranusta — 1 cTp., CHUChK HA YYacTHATa B HAYYHH (POPYMHU, CBBP3aHH C

nucepTamnusaTa — 2 cTp. u oudnuorpadus — 47 crp.

AKTYaJTHOCT Ha TeMaTa Ha JUCcepTaANHUATA

JIucepTaunoOHHUST TPY/ € HAIlUCaH 3abJI00YEHO, KOMIIETEHTHO U n34eprarenHo. Temara Ha
JMCEPTAMOHHUS TPY/l € TOCBETEeHA Ha aKTyaJeH Mpo0JieM, CBbP3aH ¢ H3CJIeBaHe Ha
HCBPOIIPOTCKTHUBHUTC MCXAHN3MHU B e(bCKTI/ITC Ha €JlaroBa KMCCJIMHA BbPXY CKCIICPUMCHTAJICH
Mozen Ha [lapkunconoBa 6o:ect. [Ipe3 nocnennute 10 ronuHu ce ThpCIT HOBU MO-0€30MacHU
TEpareBTUYHU Bb3MOKHOCTH 32 IOBIJIUSBAHE HA KOTHUTHBHUTE HAPYLICHUS U OTpaHMYaBaHE Ha
OCHOBHMTE OOJIECTHU IPOLIECH TPU MALMEHTH C HEBPOJETeHEPaTUBHH 3200 IIBaHMSL.

EnaroBata kucennHa € MOIIIEH €CTECTBEH aHTHOKCHIAHT, KOHTO CE ChIIbpKa B PA3INIHA
IJIOAOBE, KU U paCTCHHA. HpCI[CTaBJ'ISIBa HOJ'II/I(bCHOJ'IHO CBEANHCHUEC, KOCTO CC OTKPUBA B
cBoOOHa (hopMa MM CBBp3aHa € MOJIMOJIN WM 3aXapH, ChbCTaBIABALIN XUIAPOIU3UPYEMHU
TaHWHM WM earuTaHuHA. N VItro u in ViVo ekcriepiMeHTaTHH POyYBaHHs IOKa3Bar, 4e
eJlaroBaTa KHCeJIMHa MposiBsiBa MPOTEKTUBHO JIEHCTBUE BBPXY MO3bUHATA (QYHKIHS,
MIPOTUBOBB3NAIUTEIHA AKTUBHOCT U aHTUINIPOJIU(EepaTUBEH e(eKT BbpXY TYMOPHU KJIeTKU. B
JIUTeparypaTa ce IEMOHCTpUpAT JaHHU 32 AaHTUXUIEPIUNUIEMUYEH, XeaTOPOTEKTUBEH U
aHTHOaKTepuasieH epeKT Ha enaroBara KuceanHa. OCBEH TOBa €KCTPAKT OT €J1aroBa KuceauHa
peaynupa XulepnurMEHTHPAHETO Ha KOXKaTa, Imopaan KOCTO CC BKIIIOYBA B XPaHHUTCIIHA HO6aBKI/I
Y TIPOJTYKTH 3a TPIIKA 3a KOXKaTa.

EnaroBa kucenmHa ce chIbpika B MHOTO BHJIOBE IIJI0I0BE U kU, Hsikoun ot Haii-6oratute

XPAHUTCIIHA U3TOYHHUIN HA €JIaroBa KUCCJIMHA Ca Hap, HG’BHKI/I, rpo3ac, Aroau, MaJluHu,



OOpPOBHMHKH, OpexH, maM-GbCThK, Kalry U Ap. Hamnp. miogoBUAT eKCTpakT OT Hap 0OUMKHOBEHO

chabpka 250-500 mg enaroBa KucelnHa.

JlutepaTypeH 0030p

JlutepaTypHHUAT 0030p € HaMKCaH KOMIIETEHTHO U BKJIIOYBA ChbBPEMEHHU U3TOYHUIIH,
CBBpP3aHM C TeMaTa Ha HACTOALIMUS AUCEpPTAllOHEH Tpya. B nurepatypHus 0630p ca moapooHo
MpeJCTaBeHN MEIUIIMHCKATA U COLMAIHATa 3HAaYUMOCT Ha [lapkuHcoBaTta Oonect, eTHoIorusTa ,
naToreHe3ara, KIMHNYHATa KapTUHA M aKTyaJHUTE (apMaKOoTeparneBTUYHU OX0A1 Ha
[TapkuHcoHOBaTa 00JIECT, KAKTO U HOBUTE HACOKH B THPCEHETO HAa HOBH TE€PAICBTHYHH Bh3MOHOCTH
3a (papMaKoJOTHYHO MOBIMsABaHE Ha GosectTa Ha [TapkuHcon. B oTienna yact Ha 00630pa ca
pasrienanu papMaKoJOTHUHUTE e(EKTH Ha eJlaroBaTa KHCEIMHA M OCHOBHUTE MEXaHU3MHU Ha
HEIHOTO MPOTEKTUBHO JIEHCTBUE TIPU HEBPOIETEHEPATHBHY 3200 siBaHusl. B mureparypau 0630p
Ca OIIMCAaHM IIPpCOUITHU TaHHU Ha KOJICKTHBA 3a 6(1)6KTI/I Ha €JraroBaTta KMCEJIMHa IIpHU EKCIICPUMCHTAJIHA
MOJIETIN Ha OKCHJIATUBEH CcTpec U AlxaiiMepoBa 0oJecT.

JlutepaTypHarta clipaBKa I0Ka3Ba, Y€ JOKTOPAHTKaTa € 3al03HaT 3abJIO0YEHO ¢ IPOoOIeMUTeE,

CBBbp3aHu C AUCCPTAIUOHHHA TPYA, BKIIL. Hal-HOBUTE IIpOy4YBaHHA B Ta3W HACOKaA.

e 1 32524 HA IPOYYBAHETO

IlenTa Ha IPOYYBAHETO € TOYHO U SICHO (OpMyJIHpaHa. 3aAa4nuTe 32 HEHHOTO M3IIBIHEHUE Ca
no0pe onpeaeneHn, KOHKPETHH ¥ ChOTBETCTBAT HA IIOCTaBEHATa LIEl.

Llen Ha HacTOAIMIMSA AUCEPTALMOHEH TPY/ € 1a Ce M3CIIeBaT HEBPOIPOTEKTUBHHUTE epeKTH Ha
€JIaroBa KMCCJInHa BbpPXYy CKCIICPUMCHTAJICH MO/ICJI Ha 0osecTt Ha HapKI/IHCOH, NpeaAU3BUKAH C
YHUJIATCPAJTHO ITPUIIOKCHUC Ha 6- XUAPOKCHOONAMHH Ha IIJIIbXOBC.

3a nmocTuraHeTo Ha Tas3u 1en Mar. papm. Cumona AnekcanipoBa-MuTeBa cH € OCTaBHIIa 3a
M3ITBJIHEHHE 5 3a/1aun, KOUTO ca 1o0pe GopMynupaHu ¥ KOHKPETU3UPAHU B CHOTBETCTBUE C

LeTa Ha IUCEPTAllMOHHUS TPY.

Marepuaau 1 MeTOAH
ExcriepuMeHTHTE ca MPOBEJCHU BbPXY MBXKKH IUTbX0Be 0oT nopona Wistar. 3a nenure Ha
IIPOYYBAHETO € M3MoJ3BaH Mozen Ha [lapkuHcoHOBa OoJecT, MpeAn3BUKaH Ype3 TUPEKTHO

HWHXXCKTUPAHC Ha 6- XAUAPOKCUAOIIAMUH B MO3bKa Ha OIMUTHUTEC JKUBOTHU YPE3 CTCPCOTAKCUIHA



TexHuKa. EQekTuTe Ha enaroBarta KHCEIMHA ca U3CIIeIBAaHU YPe3 HHTPANICPUTOHCATHOTO i
BbBEKIaHe o1 popmara Ha cTabuiiHa emyscus B ooem 1 ml.

B npoyuBaneTo ca n3nona3BaHu MOBEACHYECKU METOAM (METOJ 3a ONpeeysiHe Ha CTEIICHTa
Ha YHHJIATEpAJHUTE JIE3UH METOJ] 32 ONpeAeIsIHE Ha IBUTATEIHATa KOOPAMHAIUS, METOT 3
u3cieBaHe Ha O0YYCHUETO U MTaMETTa — TECT 3a MACHMBHO M30ATBaHE C OTPUIIATEITHO
MOJIKPEIUICHHE) U OMOXMMHUYHU MeTou (METOJ 3a OnpeessiHe Ha HUBATa Ha TOTIAMHH B
MO3bYHA THKaH, JIMITUIHA IEPOKCHUIAIS, ONIPEICISIHE ChABPKAHUETO HA IPOTEHHU IO METO/1a
Ha Lowry et al. u onpenensiHe HUBaTa HA TOTAJICH peaylUpaH IITyTaTHOH U aKTUBHOCTTA Ha
CYIEPOKCHIIMCMYTa3a, TIyTaTHOH MEPOKCHIa3a M KaTasiasa).

3a 00paboTKa Ha pe3yNTaTUTe ca U3MOI3BAHU MOAXOISAIIN CTATUCTHYECKH METO/IH.

MeTOIUIHHST MTOAXO0/T € ChBPEMEHEH U JJOCTAThUCH 32 U3IIBIHCHHUE HA TIOCTABEHUTE MET U

3aga4u.

Pesyararu

[Tony4yeHuTe pe3yaTaT ca MHOTO MOAPOOHO OHATJIEIEHN M KOMIIETEHTHO aHAJTH3UPAHH.

YcTaHOBEH € HEBPONIPOTEKTUBEH €(DEeKT Ha e1aroBara KUCEIMHA TP eKCIIEpUMEHTAJICH
MoJiel1 Ha Gosiect Ha [lapkUHCOH, TpeIu3BUKaH C YHUIATEPaITHO NPUIIOKEHNE Ha 6-
XUJIPOKCUAONAMUH Ha IUTbXoBe. EnaroBara KkucenuHa UMa 3Ha4uM HEBPOIIPOTEKTUBEH e€(eKT
IIpH ITbXOBE, TPETHUPAHU C HEBPOTOKCHUH U 3a0aBAT mporpecupanero Ha [lapkuHcoHoBa 6onect
IIpH CKCIICPUMECHTATHUTE )KUBOTHH.

IIpu npuitarane Ha ej1aroBa KMCEIMHA € YCTAHOBEHO ITOBUILIABAHE HA HUBATA HA JONIAaMUH B
MO3bKa U HaMaJsiBaHe Ha JIMIHMHATA IEPOKCUAALUS B YBPEICHUTE 00JIaCTH; MPOMEHUTE Ha
OKCHAaTUBHUSA CTPEC Ca CBBpP3aHHU C IMIOBEACHUYCCKUTEC IMapaMCTPU HA IUTbXOBECTEC, HUBATa HA
AOIIaMHWH ITOKa3BaT IpsAKa BPpb3Ka C MOBEACHYCCKOTO IMMPEACTABAHEC HA JKUBOTHHUTE.

[Tonmy4yeHure pe3ynTaTy Moka3BaT CeJIEKTHBHATa CIIOCOOHOCT Ha ejaroBara KucellnHa Jia
MOBIIMSIBA TIPEIMMHO yBpeieHaTa xeMuchepa, Kb1eTO HUBaTa Ha OKCUAATUBHUS CTpEC ca

YYBCTBUTCIIHO ITO-BUCOKHU OT TE3W HAa MHTAKTHATa XeMI/IC(l)epa.

M3Boau u HAYYHM NPUHOCH
OCHOBHUTE U3BOJIM, 10 KOUTO JOCTHra JOKTOPAHTKATA ca S U MPEACTaBIABAT JOTUYHA

IIOCICIOBATCIIHOCT Ha 33)1’5H60‘IGHI/I$I 1 KOMIICTCHTCH aHAJIM3 Ha ITOJTYUCHUTEC pE3YJITATH.



DopmynHpaHUuTe TPUHOCH B IUCEPTALIMOHHUSAT TPy ca 5. [IpuHocute nMaT npeaumMHO
Hay4eH XapakTep, KaTo 3a I'bPBU I'bT 33 I'bPBU BT € YCTAHOBEHO HEBPOIIPOTEKTUBHOTO
JICHiCTBUE Ha eJlaroBa KUCEJINHA BhPXY YHUIAaTepajeH Mojien Ha Oonectra Ha [lapkuHCOH,
UHIYLUpaH ype3 MpuiaraHa Ha 6- XuApoKCUA0NaMUH. Y CTAaHOBEHOTO HEBPOIIPOTEKTUBHO
JICHCTBHE Ha €J1aroBa KMCEJIMHA UMa MOTEHIMAIHO 3HaYEHUE 3a KIMHUYHATA [TPAKTUKA KATO

HOBa BB3MOXXHOCT 34 (bapMaKOJ'IOFI/I‘IHOTO IIOBJIMsIBAHE HA HEBPOACTCHCPATBHU 3a00/1IBaHHUSL.

HaykomeTpu4HM noka3artesiu, CBbP3aHH € JUCEPTANUOHHUSA TPY/

BbB Bpb3Kka ¢ AucepTaliioHHus cu Tpya Mar. apm. Cumona AsekcanapoBa-Muresa e
MpeJicTaBuiIa CUCHK ¢ 4 myOnukanuu, kato 3 oT Tax ca B cnucanus ¢ [F. B 2 ot npencrasenurte
MyOJIMKAIUH TS € IEPBH aBTOP.

JIoKTOpaHTKaTa € mpeICTaBIIa CITUCHK ¢ 12 ydacThsi B KOHIPECH U KOH(EPEHITUH.

ABTOpedepar
ABTOpedepaThT Ha AUCEPTALMOHHUS TPy ChAbpka 48 crpanuiy, 7 ¢urypu u 1 tabnuma.
[Tpunoxenusar aBropedepar orpas3siBa aJeKBaTHO OCHOBHOTO ChbpP)KaHUE HA JUCEPTAUATA U

MOJIYUYCHHUTC PC3YJITATH.

IIpenopbku U KpuTHYHY 3a6e1e:kKu . [IpernopbuBamM Ha TOKTOpAHTKATA /13 MPOIBIIKI

HY6J'II/IKaIII/IOHHaTa CH aKTHBHOCT.

3akiroyenue
JlcepTallMOHHUAT TPYA ChAbpXKa HayYHH, HayUYHO-TIPUJIOKHU M MPUIOKHHU DPE3YyITATH,

KOUTO MPEJCTABIISABAT OPUTHHAIECH MPUHOC B HayKaTa M OTrOBAapsAT HAa BCUYKM M3UCKBAHMS HA
3akoHa 3a pa3BUTHE Ha akaJeMHuYHus cbeTaB B PenyOnuka bwarapus (3PACPB) u [IpaBunnuka
3a YCJIOBUSATA U peJia 3a MpHU100MBaHe Ha HAYYHH CTETICHH U 3aeMaHe Ha aKaJIeMUYHU JITbKHOCTH
B UHB — BAH.

CuuramMm, 4e mpeaCTaBeHUIT TUCEPTAIMOHEH TPy € 100pe ohopMeH, KaTo B HETO ca
U3I0JI3BaHU (hapMaKOJIOTHYHU U OMOXMMUYHU €KCIIEPUMEHTAIHU METOAHM, TTOTYYEHUTE

pe3yiiTaTu ca O6pa6OTCHI/I U OpCACTABCHU OTJIMYHO U MOTBBPIKAABAT IOCTABCHUTC LCJI U 3ala4U.



B3 ocHOBa Ha MOIPOOHO U3JI0KEHHUTE MOJIOKUTEIHN CTPAHHU HA TPEICTABEHHUS MU
JMCEPTAIMOHEH TPY, YO€IEeHO MPEnopbhuBaM Ha YBOKACMUTE WICHOBE HA HAYYHOTO KYPH Ja
rjacyBatr MOJIOKHTEIHO 32 MPUCHK/IaHEe Ha 00pa3oBaTeIHaTa U Hay4yHa cTereH ‘‘ Jloktop B
JIOKTOpPCKA TporpamMa 1o dpapmMakosorus (BKJI. papMaKOKMHETHKA U XUMHOTEparus) Ha Mar.

dhapm. CumoHa AnekcanpoBa AjiekcanapoBa-MuTea.

09.02.2023 r. W3rorBun CTaHOBUILETO!

Mpod. 1-p Pymen Huxosos, am/
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OPINION
by Prof. Rumen Nikolov, MD, PhD
Department of Pharmacology and Toxicology, Faculty of Medicine,

Medical University of Sofia

Member of the scientific jury (order of the Director of the Institute of Neurobiology -
BAS No. 11/03.02.2023 in connection with the procedure for the defense of a dissertation
work on the topic "NEUROPROTECTIVE MECHANISMS IN THE EFFECTS OF
ELLAGIC ACID ON AN EXPERIMENTAL MODEL OF PARKINSON'S DISEASE
IN RATS" by Simona Alexandrova Alexandrova-Miteva, part-time doctoral student at
the ""Biological effects of natural and synthetic substances' department at the Institute
of Neurobiology at the BAS in the doctoral program in pharmacology (incl.
pharmacokinetics and chemotherapy), professional department "'7.1. Medicine' and
field of higher education 7. Health and sport™. Scientific supervisor of the doctoral
student: Prof. Dr. Lyubka Tancheva, PhD.

All documents in accordance with the requirements of the Regulations for the terms and
conditions for acquiring scientific degrees and holding academic positions at the Institute of
National Statistics - BAS were provided to me.

Doctoral student Simona Alexandrova-Miteva has successfully passed the required exams:

doctoral minimum (pharmacology) and foreign language.

Biographical data

Simona Alexandrova-Miteva, Master of Pharmacy was born on 15.05. 1985 in the city of
Sofia. He obtained a master's degree in pharmacy at the Faculty of Pharmacy of the Medical
University - Sofia in 2008. In 2020 she obtained a master's degree in public health and health
management at the Faculty of Public Health at the Medical University - Sofia. She works as a
medical research associate and regional manager of clinical trials at the pharmaceutical
companies Novartis and Pfizer.

Doctoral student Simona Alexandrova-Miteva is fluent in written and spoken English. Has

very good computer skills with basic office programs.



Assessment of the submitted dissertation work

Structure of the dissertation

The presented dissertation contains 156 pages and is illustrated with 14 figures and 5
tables. 368 literary sources in Latin are cited.
The scientific work is properly structured in the following sections: introduction — 2 pages,
literature review — 53 pages, aim and tasks — 1 page, materials and methods — 12 pages,
results — 13 pages, discussion — 12 pages, conclusions - 1 page, contributions - 1 page, list of
publications on the topic of the dissertation - 1 page, list of participations in scientific forums

related to the dissertation - 2 pages and bibliography - 47 pages.

Relevance of the dissertation topic

The dissertation is written thoroughly, competently, and comprehensively. The topic of the
dissertation is dedicated to a current problem related to the study of neuroprotective
mechanisms in the effects of ellagic acid on an experimental model of Parkinson's disease. In
the last 10 years, new safer therapeutic options have been sought to affect cognitive disorders
and limit the underlying disease processes in patients with neurodegenerative diseases.

Ellagic acid is a powerful natural antioxidant found in various fruits, nuts, and plants. It is
a polyphenolic compound that is found in free form or associated with polyols or sugars
constituting hydrolysable tannins or ellagitannins. In vitro and in vivo experimental studies
show that ellagic acid exhibits a protective effect on brain function, anti-inflammatory
activity, and an anti-proliferative effect on tumor cells. The literature demonstrates evidence
of antihyperlipidemic, hepatoprotective and antibacterial effects of ellagic acid. In addition,
ellagic acid extract reduces skin hyperpigmentation, which is why it is included in nutritional
supplements and skin care products.

Ellagic acid is found in many types of fruits and nuts. Some of the richest food sources of
ellagic acid are pomegranate, apples, grapes, strawberries, raspberries, blueberries, walnuts,
pistachios, cashews, etc. E.g., pomegranate fruit extract usually contains 250-500 mg of

ellagic acid.

Literature review
The literature review is competently written and includes contemporary sources related to
the topic of this dissertation. The literature review presents in detail the medical and social

significance of Parkinson's disease, the etiology, pathogenesis, clinical picture and current



pharmacotherapeutic approaches of Parkinson's disease, as well as the new directions in the
search for new therapeutic possibilities for pharmacologically influencing Parkinson's disease.
In a separate part of the review, the pharmacological effects of ellagic acid and the main
mechanisms of its protective action in neurodegenerative diseases are discussed. A literature
review describes the team's previous data on effects of ellagic acid in experimental models of
oxidative stress and Alzheimer's disease.

The literature review shows that the doctoral student knows in depth the problems related

to the dissertation work, incl. the latest research in this direction.

Purpose and tasks of the study

The purpose of the study is precisely and clearly formulated. The tasks for its
implementation are well defined, specific and correspond to the set goal.

The aim of the present dissertation is to investigate the neuroprotective effects of ellagic
acid on an experimental model of Parkinson's disease induced by unilateral administration of
6-hydroxydopamine in rats.

To achieve this goal Simona Alexandrova-Miteva, Master of Pharmacy has set herself 5
tasks, which are well formulated and specified in accordance with the purpose of the

dissertation work.

Materials and methods

The experiments were carried out on male Wistar rats. For the purposes of the study, a
model of Parkinson's disease was used, induced by direct injection of 6-hydroxydopamine
into the brain of experimental animals using a stereotaxic technique. The effects of ellagic
acid were studied by its intraperitoneal administration in the form of a stable emulsion in a
volume of 1 ml.

The study used behavioral methods (a method for determining the degree of unilateral
lesions, a method for determining motor coordination, a method for studying learning and
memory - a passive avoidance test with negative reinforcement), and biochemical methods (a
method for determining dopamine levels in brain tissue, lipid peroxidation, determination of
protein content by the method of Lowry et al., and determination of total reduced glutathione
levels and the activity of superoxide dismutase, glutathione peroxidase and catalase).

Appropriate software programs were used to process the survey results.

The methodical approach is modern and sufficient to fulfill the set goals and tasks.



Results

The obtained results are very detailed and competently analyzed.

A neuroprotective effect of ellagic acid was established in an experimental model of
Parkinson's disease induced by unilateral administration of 6-hydroxydopamine in rats.
Ellagic acid has a significant neuroprotective effect in rats treated with a neurotoxin and slows
down the progression of Parkinson's disease in experimental animals.

When applying ellagic acid, an increase in dopamine levels in the brain and a decrease in
lipid peroxidation in the damaged areas were found; changes in oxidative stress are associated
with behavioral parameters of rats; dopamine levels show a direct correlation with the
animals' behavioral performance.

The obtained results show the selective ability of ellagic acid to affect primarily the
damaged hemisphere, where the levels of oxidative stress are significantly higher than those

of the intact hemisphere.

Conclusions and scientific contributions

The main conclusions reached by the doctoral student are 5 and represent a logical
sequence of the in-depth and competent analysis of the obtained results.

The formulated contributions in the dissertation work are 5. The contributions are mainly
of a scientific nature, and for the first time, the neuroprotective effect of ellagic acid on a
unilateral model of Parkinson's disease induced by the administration of 6-hydroxydopamine
was established for the first time. The established neuroprotective effect of ellagic acid has
potential importance for clinical practice as a new possibility for the pharmacological

influence of neurodegenerative diseases.

Scientometric indicators related to the dissertation work

In connection with his dissertation Simona Alexandrova-Miteva, Master of Pharmacy has
submitted a list of 4 publications, 3 of which are in IF journals. In 2 of the presented
publications, she is the first author.

The doctoral student presented a list of 12 participations in congresses and conferences.

Doctoral Thesis
The doctoral thesis contains 48 pages, 7 figures and 1 table. The attached abstract

adequately reflects the main content of the dissertation and the results obtained.



Recommendations and critical remarks: | recommend the doctoral student to continue her

publication activity.

Conclusion

The dissertation contains scientific, scientific-applied and applied results, which represent
an original contribution to science and meet all the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria (ZRASRB) and the
Regulations on the Terms and Conditions for Acquiring Scientific Degrees and Holding
academic positions at the Institute of Neurobiology - BAS.

| believe that the presented dissertation work is well-formed, as it uses pharmacological
and biochemical experimental methods, the obtained results are processed and presented
excellently and confirm the set goals and tasks.

Based on the detailed positive aspects of my presented dissertation, | strongly recommend
to the respected members of the scientific jury to vote positively for awarding the educational
and scientific degree "Doctor" in the doctoral program in pharmacology (incl.
pharmacokinetics and chemotherapy) to Simona Alexandrova Alexandrova-Miteva, Master of

Pharmacy.

February 09, 2023 Prepared the opinion: ..................
Prof. Dr. Rumen Nikolov, PhD
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