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CTAHOBHUIIE

oT aou. AumMuTpunkKa ﬁopnaHOBa ATtanacoBa-/lumMuTpoOBa, 10
4JIeH Ha Hay4HOTO JXYypH, YTBBpAeHO cbe 3amoBen Ne 11/03.02.2023 r.

Ha /lupexropa nHa MactuTyT o HeBpobuonorus, BAH

Ha JUCEPTAlMOHHUS TPYL
Ha CHMOHA AJleKCaHIpOBa AJIeKCaHIpPOBa
Ha Tema
+» HEBPOIIPOTEKTUBHU MEXAHU3MMU B EOEKTUTE HA EJIATOBATA KUCEJIUHA BBPXY
EKCIIEPUMEHTAJIEH MOJIEJTI HA IIAPKHHCOHOBA BOJIECT ITPH ILTbXOBE®

3a MPUCHXKIaHe Ha oOpa3oBaTeIHaTa U Hay4Ha CTereH ,,JIokTop”
M0 Hay4Ha crienuaHocT Papmakosiorus (BKI. papMaKOKHHETHKA K XUMHOTEPAITHUS )
B ipodecroHanHo Harpasienue 7.1 MeaunuHa,
oOnacT Ha BHCIIIe 00pa3oBaHue 7. 3apaBeoria3BaHe U CIIOPT.

Hayuen pproBoauTen Ha qokTopanta: npod. n-p Jlrooka Tanuesa, ad

YBAXAEMU YIEHOBE HA HAYYHOTO XVYPH,

HacTosmoro craHoBHILE € M3rOTBEHO C OrJie] MyOnuyHaTa 3aliuTa Ipe] HaydyHO KypHu
Ha MpejcTaBeHus OT JoKTopaHTkaTta CumoHa AjekcaHipoBa AJIEKCaHApPOBA, NHUCEPTAIIMOHEH
TpyZ 3a mpuaoOuBaHe Ha 0Opa3oBaTeIHATA U HAy4YHA CTEIEH ,,JIOKTOp* Mo HaydHa CHEIHaTHOCT

dapmakonorus (BKI. (papMaKOKMHETHKA U XUMUOTEPAITHS).

[IpencraBeHuTe TOKYMEHTH M MaTepHalld CbOTBETCTBAT HA M3UCKBAHUATA HA 3aKOHA 3a
pasBUTHE Ha akaJeMH4YHMA cbcTaB B PemyOnuka bwiarapus, [IpaBunHuka 3a mpuiaraHeTo My U
[IpaBunHuKa 3a pa3BUTHE HA akajieMU4HUs cbeTaB B MHcTuTyT no HeBpobuonorus, BAH (MHb-

BAH). [Ipouenypara e cnazeHa KOpeKTHO.

Cumona AnekcanapoBa AnekcanapoBa € poaeHa Ha 15.05.1985 r. B rp. Codus. Ilpes
2008 r. 3aBBpHIBa BHCHIETO cu oOpa3oBaHue BBHB (DapmaineBTudeH (akynreT Ha MenuIuHCKU
yauBepcuter — Codus u mpuaoOuBa mnpodecroHaHa KBaTU(UKAUS W TPaBOCTOCOOHOCT
MarucTbp (QapmaienT. J[BaHajeceT TOAMHHU MO-KbCHO, Tpe3 2020 r., oTHOBO B MeauIMHCKU
yuuBepcutet — Codusi, Ho kbM DakynTera Mo 00IIEeCTBEHO 3/IpaBe NMPUA00MBaA CTETIEH MarucThp
1o OOIIECTBEHO 3/JpaBe U 3APaBEH MECHUKMBHT. Pab0TH KaTo MEIUIIMHCKY HAYYEH CHbTPYTHUK U
pEernoHaNeH MEHU/DKBD KIMHUYHHA W3MHUTBAaHUS BBHB (papMaleBTUUYHUTE Kommanuu [ldaiizep u
HoBaptuc. Maructsp QapmaneBr Cumona AJlekcaHapoBa € 3aJ04€H JOKTOPAaHT KbM

HanpasJeHHe ,,bruongornunu epexkTu Ha MPUPOJHUM U CUHTETHYHHM BemiectBa™ B MHCTUTYT 1o



HeBpooOuonorus, BAH u e oruncnena ¢ mpaBo Ha 3ammra or Hayunust ceBer Ha MHB-BAH ¢
npoTtokon Ne29/20.12.2022 r. JlokTopaHTKaTa MpHUTEkKaBa MHOTO JOOpH yMEHHUs 3a paboTa C

KOMITIOTHP U OTJIMYHO BJIAJICC AHTJIIUMCKH €3UK

JlucepTallMOHHUAT TPYJ Ha Tema ,, He8ponpomexkmusHu Mexanusmu 8 egexmume Ha
en1a208ama KUceiuHa bpxy ekcnepumenmainen mooen Ha Ilapkunconosa 6onrecm npu nivxoge * €
HamuvcaH Ha 156 cTpaHuIy U € pas3npeereH mo pa3aenu mo cieaHus HauuH: Cvovporcanue — 3
cTp., Cnucvk Ha uznonzeanume cvkpawenus — 2 ctp., Bveeoenue — 2 ctp., Jlumepamypen 0630p
— 56 crtp., I{en u 3a0auu — 1 crp., Mamepuan u memoou — 13 crtp., Pesyimamu — 13 crp.,
Obcvocoane — 12 ctp., Uz600u — 1 ctp., Cnpaska 3a npunocume — 1 ctp., Cnucvk Ha
nybnukayuume no memama Ha oucepmayuama — 1 ctp., Cnucvk Ha yuacmuama 8 HAYYHU
dopymu, cevpzanu c oucepmayusma — 2 ctp., Mznonzeana Jlumepamypa — 47 cTp., BKIIOUBAIIA

368 3armaBus Ha natuHUNA. TpyasT € oHarneneH ¢ 14 ¢purypu u S Tabmurm.

Temara Ha &IUCEpTAlMOHHHUS TPYJ € HWHTEpecHa W MHOro aobpe moxOpana. Ts e
MOCBETEHA Ha W3CJeBaHE Ha HAKOM OOmM M cnenuduyH MeXaHU3MH Ha JeHCTBHE Ha
€CTECTBEHUS] OMOAHTHOKCUAAHT €J1aroBa KUCEIMHA BbPXY €KCIIepUMeHTasIeH Mojien Ha bonect Ha
[TapkuHcoH, uHayuupan c¢ HeBpoTokcuHa 6-OHDA BBpXxy mibxoBe. EnaroBara kucenuHa e
nonueHoN, TPUHAJIeKANl KbM Tpynara Ha XUAPOIW3UPAHWTE TAaHWHU, W € JUnoQuieH
AHTHOKCHOAHT, KOWUTO I/IHXI/I6I/Ipa JIMIIMaHaTa NnepokCcuaanusa J0pu B MUKPOMOJIApHH KOJIMYCCTBA.
EnarorannHuTte ca ecrepu Ha enaroBara KHMCEJIMHA C TJIOKO3a MM XMHHMHOBa KuceianHa. Cpen
BUJIOBETE ChHIBbPIKAIIA HAH-BHCOKM KOHIICHTpAIIMM HAa €JIarOTAaHMHHU W €JlaroBa KHCEIHHA ca
OOpPOBUHKHTE, YEpPBEHUTE OOPOBUHKH, IEKAHBT, MAIWHUTE, STOAHWTE, OPEXHTE, TPO3JETO,
OanmemurTe, 3ejleHus Jaii. BumoBere ¢ Hal-BHCOK 1571 Ha ¢BOOOIHA earoBa KHMCEJIWHA ca CIuBaTa
Kakany W HapwbT Punica granatum. Bce moBeye eKCIIEpUMEHTAIHM W3CJE/IBAHUS IMOKa3BaT, ye
eKCTPaKTU OT Hap, OoraTw Ha MONH(EHONM, KAKTO U TEXHUTE METAaOOIHMTH OKa3BaT BIUSHUE
BBPXY PA3NNYHUTE BUJIOBE MO3BYHH KJIETKH W MOAIBPKAT TEXHUS PEJOKC OallaHC, OLesiBaHe U
nponudepanus, KakTo U IOBIUABAT KIETbYHOTO CHUTHaiu3upaHe. B pesynrat Ha
Heeq)eKTI/IBHOCTTa Ha Cpe€acCTBaTa, TapréTupamu €AMHUIHNU MCXAaHU3MH, B IOCJIICAHHUTC IOAWHU
pacte UHTEpeChT KbM MPUPOTHUTE CPEJICTBA, KOUTO Ca U3BECTHU CHC CBOSATA IUTYPUIIOTEHTHOCT U
6e3omacHoct. EK mputekaBa criiHO M3pa3eH HEBPONPOTEKTHBEH e(eKT, OiaroqapeHue Ha CBOS
AHTHOKCUAHTEH KamalluTeT, XEeJIMpalld CBOWMCTBA, CIIOCOOHOCT 3a aKTUBUPAHE HAa Pa3IMYHU
CUTHAJIHU IIBTHIIA, KAKTO ¥ CIIOCOOHOCT 3a MOBJIMsIBAHE HA MUTOXOHPUAIHATA YBPE/Ia.

BbBeneHneTro € Kparko, CTETHATO HAMMCAaHO W BBBEXKIA YHUTATENsl B MpeaMeTa Ha
JUCEPTALUOHHUS TPYA.

JInTepaTypHHAT 0030p € TBBp/E 110ApOOEH U J1aBa B TEMATUYHO 000COOEHM MOApa3Iesn

oOmupHa WHGOpPMaNUs 3a METUITMHCKATAa U COIMaTHa 3HaYUMOCT Ha bomecrra Ha [lapkuHCOH,



MaToreHe3ara, €TUOJIOTUATA, KIMHWUYHUTE TPOSBU U CHBPEMEHHUTE (PapMaKoTepacBTHUYHU
MOJIXOU 3a JieueHHe Ha Oonectra Ha IIapKMHCOH, KaKTO U THPCEHETO HAa HOBH TEpaleBTUYHU
BB3MOKHOCTH. OT nutupanure aureparypHu u3touHunu 320 (87% oT BCUUKH) ca MyOJIMKyBaHU
cien 2000 romuMHa, KOETO € JOKA3aTeJCTBO 3a Jo0Opara JUTepaTypHa OCBEJOMEHOCT Ha
JlucepTanTkata M aKTyaJlHOCTTa Ha pa3paboTBaHaTa TemaTwka. B muteparypHus o030p ca
ONMCAaHU TPEAWIIHU JaHHM Ha KOJIEKTMBAa 3a e(eKTH Ha enaroBaTra KHCEIHHA TpHU
€KCIIEpUMEHTATHN MOJIEJIM Ha 00JiecT Ha AnxaitMep U OKCUJaTUBEH CTpPEC.

Ilenra Ha wu3cienBaHETO € SICHO M TOYHO JepuHHMpaHa. 3agadyuTe ca IMPABUIHO
dbopMynupaHu U, KaKTo 1Ie ce pa3depe OT MOCIeIBAIOTO U3JI0KEHUE, ca HAITBJIHO U3IBIHUMU C
IIOMOIITa Ha W3MNOJI3BaHUTe Meronu. lleara Ha pa3paOoTBaHUS IHUCEPTALMOHEH TPyd €
M3CleIBaHE HAa HEBPONPOTEKTUBHUTE €(EeKTH Ha ellaroBaTra KHUCEelMHAa BbPXY eKCIepUMEHTalIeH
Moznen Ha bomect Ha IlapkuHCOH TIpeAM3BUMKAH C YHWIATepaldHO TMpUIIOKEHHWE Ha 6-
xuapokcugonamMu (6-OHDA) npu mabGoparopHu IUTbXOBE. 3a TMOCTUTAaHETO HA Ta3W MeJ
JOKTOpPAHTKAaTa CU € MOCTaBHJIa 3a U3IIBJIHEHUE 5 KOHKPETHHU 3a/1a4H.

PaznensT MaTepuas m MeTOAM € CPaBHUTEIHO KpaThbK, HO m3ueprnareneH. CrazeHu ca
HEOoOXOAMMUTE €THYHU M3UCKBAaHUS NpU padoTa ¢ )KMBOTHU KaTo OpOST Ha B3eTUTE MpoOU e
CBEJIeH /10 HeOOXOAMMHS MMHHUMYM 3a IOCTHIaHE Ha CTAaTUCTUYECKU IOCTOBEPHHU pEe3yJ]TaTu.
M3non3Ban e Moaen Ha OosecT Ha [lapkMHCOH upe3 HMHTpAcTpUATaJHO BBBEXKIAHE Ha
HeBpoTokcnuHa 6-OHDA ¢ momomra Ha crepeoTakcuyHa TexHuka. Ilopamu criabara
pa3TBOPMMOCT Ha ejlaroBaTa KHCEJIMHAa BbB BOJA, BEIIECTBOTO € BKJIIOYEHO B €MYJCHS 3a
MHTpPaNepUTOHEATHO MPUIIOKEHNE, KaTo U3MoI3BaHuAT emynratop € Tween 80. 3a usnbiiHeHue
Ha T[IOCTaBEHHUTE 3aJjauydl ca U3IMOJA3BaHM MOBEIEHYECKM MeToau (TecT ¢ anomMopduH -
NpeAu3BUKaHW pOTAllMM 3a OIEHKa Ha YHWIaTepalHa HHUIpOCTpHaTalHa 3aryba Ha
JonaMHUHEprHYHu HeBpoHH; Rotarod Tect - mMeTon 3a omperensHe CTENEHTa W JAWHAMHMKATa Ha
MOTOpHAaTa KOOpAMHAIMSA; TECT 3a IACHBHO M30ArBaHe 3a M3ClelBaHE Ha OOYYEHHETO U
nametTa). M3caenBann ca OMOXMMHUYHU MapaMeTpy Ha aHTHOKCHIAHTHATA aKTUBHOCT B ThKaHEH
XOMOT'€HAT KaTo JIUMHHA ePOKCH AN, HUBA Ha TOTAJIEH peAyIMpaH ITyTaTHOH, aKTUBHOCT Ha
CYNEepOKCHIINCMYTa3a, aKTUBHOCT Ha TJIYTaTHOH MEpOKCcHa3a, AKTHBHOCT Ha Karajasza IO
MeToza Ha Aebi, onpezieniiHe Ha NPOTEMHOBO ChIbp)KaHUE IO MeTojaa Ha Lowry M KOJIEKTUB OT
1951 r., HeBpOXMMHUYEH METO/ 3a OIpe/IesiHE HA HUBATa Ha I0aMUH B MO3bYHA THKAH.

PaznensT Pe3yaTaTu e pazjeneH Ha OTJENHU, OMKMCATENHO (OPMYIIMPAHU NOAPA3EIH, U
pa3BUT B MOCJIEIOBATEIHOCT, CJe/Balla XPOHOJIOTMYHO ITOCTABEHUTE 3a7auu. Y CTAHOBEHO €, 4e
elaroBata KHCEJIMHA IPHUTEXKaBa HEBPONPOTEKTHUBHU €(EeKTH BBPXY IUIBXOBE C MOJEN Ha
yHunatepaiHa 6-OHDA wunaynupana bonect Ha IlapkuHCOH. MOIIHOTO aHTHMOKCHJIAHTHO
JeWCTBHE Ha eJaroBaTa KMCEIMHA, BOJU 10 CTUMYJIMpaHe Ha €CTeCTBEHATa aHTHOKCHIAHTHATa

3aliuTa W OO0 IMOHMI)XKaBAHC Ha OKCHIAATHUBHHA CTPEC B MO3bKa. CnocoOHOCTTa Ha ejaroBaTa



KHCEJIMHA JIa yBeJIM4YaBa JOMIAMUHOBUTE HHMBA B MO3bKa, BOAM J0 3a0aBsHE MpOTrpecusTa Ha
Bonecrra na [lapkuHcoH. 3a0enexuTenHa € CeleKTUBHATA CIIOCOOHOCT Ha ellaroBaTa KHCEJnHA
Jla TIOBJIMSBA MPEIUMHO yBpeneHata xemucdepa, KbIeTO HMBAaTa Ha OKCHUIATHBHUS CTpEC ca
YYBCTBUTEJIHO TO-BHUCOKM OT T€3M HAa HMHTAaKTHaTa Xemucdepa. YcCTaHOBEHa € 3HAYUTEIIHA
MpoMsiHA B JIONIAMUHOBUTE HHBA HIICWJIATEPaTIHO NPU SKUBOTHHU NPETPETUPAHU C e€JaroBa
KHCEJINHA.

Juckycusita, € MHOro noOpe HamucaHa W TOKa3Ba yMEHHETO Ha JIOKTOpaHTKaTa 3a
0o0CHXkK/IaHe Ha COOCTBEHUTE pe3yaTaTH, ChIIOCTABINKM TH C U3BECTHUTE (DaKTH B JUTEpaTypara,
Y MHTETIPETUPANKHU T YMEJO /1a HAalpaBU [IEHHHU W3BOM 32 €(DEKTHTE Ha eJaroBaTa KHCEIHa.

H3BoauTe, 10 KOUTO JOCTUTA TOKTOpPAHTKAaTa ca 5 M ca JIOTMYHA IMOCIEI0BATEIHOCT OT
3a1bJ1004YCHHS U aJIeKBAaTEH aHAJIU3 Ha MOTy4YeHuTe pe3yatat. DopMynupaHuTe MPUHOCH ca S U
ca MIPeIMMHO C Hay4YeH XapakTep.

ABTopedeparbT Ha OUCEPTALMOHHUSA TPYA € HM3rFOTBEH CHIVIACHO M3UCKBAHMATA M
aJICKBaTHO OTpa3siBa CHCTOSIHMETO Ha W3CJIENBaHUS MPOOJieM, TOCTaBeHHWTE IEN W 3ajauw,
W3MOJI3BAHUTE METOJIM 3a TSAXHATa MpaKTUYeCKa peau3aius, MOJYYCHUTE Pe3yJITaTH, TIXHOTO
AQHAIMUTUYHO OINHUCAHUE WM HMHTEPIPETHpPaHEe Ha COOCTBEHUTE JAHHH, KAaKTO W HalpaBEHUTE
ABTOPCKH M3BOAM U IPUHOCH.

Hacrossmumsit nucepranimonen tpyn € aeno Ha CumoHa AJeKcaHIpoBa AJIEKCaHJPORA,
KaTo JIOKa3aTeJICTBO 3a Ta3W KOHCTATallMsl ca MPEJCTaBEHUTE OT Hesd HayyHU MyOJIMKAIuu U
CHhOOIIeHHS 1Mo Temarta. JJoOKTopaHTKaTa MpeACcTaBsi CIIUCHK ¢ YETUPH IMyOJIMKAIMH 110 TeMaTa Ha
JMCEepPTalNATA, KAaTO TPU OT MyOJUKAIMUTE ca C UMMIAKT (PAKTOp, a B JIBE OT TSIX TS € IMbPBU
aBTOp. Pesynratute oT M3cneaBaHUATA ca MIMPOKO MOIMYJISIPU3MPAHN M JOKJIaABaHU Ha 00mo 12
HayyHu ¢popyMmHu, Kato 9 ot gopymure ca B bwarapus, a Tpu or TAX B uyxOuHa (Manatua,
Typuus; Jlonnon, BenukoOpurtanus u Buena, ABctpusi).

B 3akiarouenme cuutam, ye AMCEpTAaUMOHHMAT Tpya Ha CuMOHa AJeKcaHIpoBa
AnekcaHipoBa € €IHO 3aIbJIO0YEHO M KOMIUIEKCHO H3CJIe/IBAHE Ha HEBPONPOTCKTHBHHUTE
MEXaHU3MH Ha eJlaroBaTa KUCEJIMHA BBPXY €KCIepUMEHTalIeH Mozen Ha Oonect Ha [lapkuHCOH
MpH TIBX0BE. To € 100pe 3aMHUCIIEHO U MPEIU3HO METOIUYHO 0OOCHOBAHO, aKyPAaTHO U3ITBIHEHO
u umoctpupano. [lomydyennre naHHu ca SCHO TUCKYTUPAaHW M AONPHUHACAT 3a pas3llMpsiBaHE Ha
HaJMYHOTO TNO3HAHUE 3a HEBPOIPOTEKTUBHOTO JEWCTBHE HA €J1aroBaTa KHCEJIMHA BbBpPXY
yuunarepaied 6-OHDA wmoxen Ha bonect wa IlapkuHCOH mNpu HEHHOTO NPEBAHTHBHO
npwioxkeHue. Busyanuszupana € opuruHaliHa MpsKa KOpenamus MeXAy Bb3CTaHOBSBAHETO Ha
JOTIaMUHEeprUYHaTa CHCTEMa, aHTHOKCUIAHTHUS e(DEeKT 1 MoA00pSIBaHETO HA HEPBHOMYCKYJIHATA
KOOpJIMHAIIMS TpHU TUTbXOBE, BCIEACTBUE NpHJaraHe Ha ejlaroBa KuceluHa. Pesynratute OT
W3CJIEJIBAHETO BHACSAT OPUTHHAIECH M 3HAYMM TEOPETHYHO-TIPUIIOKEH MPUHOC 3a CIOCOOHOCTTA

Ha ¢jlaroBara KHUCCJIMHA Ja IOBJIHMABA CCICKTHMBHO YBpPEACHATaA XCMHC(bCpa, B CpaBHCHHUE C



uHTaKTHaTa. [IpencTaBeHusT Tpya OTroBapsi Ha 3aKOHOBUTE M3UCKBAHUATA 3a MPHUI0OMBAaHE Ha
Hay4YHO-oOpa3oBaTenHaTa CTelneH. Bb3 OCHOBa Ha BCHYKO TOPEU3NIOKEHO, yOeleHO H3Ka3BaM
MOJIOKMTEJHO MHEHHE 32 pa3paboTeHHs AUCEPTALMOHEH TPYJ M B Ka4eCTBOTO MU Ha 4JieH Ha
Hayunoto »xypu mno mnpoueaypara JaBaM CBOs IIOJIOKUTEJIEH BOT 3a MPHUCHXKAAHE Ha

oOpa3oBarenHaTa U Hay4Ha cTerneH “/Jokmop” Ha CumoHa AnekcanapoBa AJleKCaHIpOBa.

M3rorBuI CTaHOBHIIETO,

Hou. a-p Aumurpunka Atanacosa-/lumMutpoBa
27.02.2023r.

Codus
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STATEMENT

by Assoc. Prof. Dimitrinka Yordanova Atanasova-Dimitrova, PhD,
Member of the scientific jury, approved by Order No. 11/03.02.2023
Of the Director of the Institute of Neurobiology, BAS
of the dissertation work
of Simona Alexandrova Alexandrova
on topic
“NEUROPROTECTIVE MECHANISMS IN THE EFFECTS OF ELLAGIC ACID ON
AN EXPERIMENTAL RAT MODEL OF PARKINSON'S DISEASE”

For awarding the educational and scientific degree "Doctor of Philosophy"
In the scientific specialty Pharmacology (including pharmacokinetics and chemotherapy)
In professional direction 7.1 Medicine,
Area of higher education 7. Health care and sports.
Scientific supervisor of the doctoral student: Prof. Lyubka Tancheva, PhD

DEAR MEMBERS OF THE SCIENTIFIC JURY,

This statement was prepared for public defense of the dissertation work presented by the
doctoral student Simona Alexandrova Alexandrova for the acquisition of the educational and
scientific degree "Doctor of Philosophy" in the scientific specialty Pharmacology
(including pharmacokinetics and chemotherapy).

The presented documents and materials correspond to the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria, the Rules for its Implementation
and the Rules for the Development of the Academic Staff at the Institute of Neurobiology, BAS.
The procedure has been correctly followed.

Simona Alexandrova Alexandrova was born on 15.05.1985 in the city of Sofia. In 2008,
she completed her higher education at the Faculty of Pharmacy of the Medical University - Sofia
and acquired a professional qualification and legal capacity as a Master of Pharmacy. Twelve
years later, in 2020, again at the Medical University - Sofia, but at the Faculty of Public Health,
she obtained a master's degree in Public health and health management. She is a medical
Research Associate and regional manager of clinical trials at the Pfizer and Novartis
pharmaceutical companies. Simona Alexandrova Alexandrova is a part-time doctoral student at
the Department of Biological Effects of Natural and Synthetic Substances at the Institute of
Neurobiology, BAS and has been addressed with the right of defense by the Scientific Council of



the Institute of Neurobiology, BAS, with protocol No. 29/20.12.2022. The doctoral student has
excellent computer skills and excellent command of the English language.

The dissertation work on "Neuroprotective mechanisms in the effects of ellagic acid on an
experimental model of Parkinson's disease in rats" is written in 156 pages and divided into
sections as follows: Content — 3 pages, List of used abbreviations — 2 pages, Introduction — 2
pages, Literature review — 56 pages, Aim and objectives — 1 page, Material and methods — 13
pages, Results — 13 pages, Discussion — 12 pages, Conclusions — 1 page, Reference to
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, References — 47 pages,

including 368 titles in Latin. The work is illustrated with 14 figures and five tables.

The topic of the dissertation is interesting and very well chosen. It is dedicated to the
study of some general and specific mechanisms of action of the natural antioxidant ellagic acid
on an experimental model of Parkinson's disease induced with the neurotoxin 6-OHDA in rats.
Ellagic acid is a polyphenol belonging to the group of hydrolyzed tannins and is a lipophilic
antioxidant that inhibits lipid peroxidation even in micromolar amounts. Ellagitannins are esters
of ellagic acid with glucose or quinic acid. Among the species containing the highest
concentrations of ellagitannins and ellagic acid are blueberries, cranberries, pecans, raspberries,
strawberries, walnuts, grapes, almonds, and green tea. The species with the highest proportion of
free ellagic acid are the Kakadu plum and the pomegranate Punica granatum. More and more
experimental studies show that pomegranate extracts, rich in polyphenols as well as their
metabolites, influence different types of brain cells and support their redox balance, survival and
proliferation, as well as influence cell signalling. As a result of the ineffectiveness of means
targeting single mechanisms, in recent years, there has been a growing interest in natural means
known for their pluripotency and safety. Ellagic acid has a highly pronounced neuroprotective
effect thanks to its antioxidant capacity, chelating properties, ability to activate various signalling
pathways, as well as the ability to affect mitochondrial damage.

The Introduction is short, concisely written and introduces the reader to the subject of
the dissertation.

The Literature review is very detailed and provides, in thematically separated
subsections, extensive information about the medical and social significance of Parkinson's
disease, its pathogenesis, aetiology, clinical manifestations and modern pharmacotherapeutic
approaches for the treatment of Parkinson's disease, as well as the search for new therapeutic
options. Of the cited literary sources, 320 (87% of all) were published after the year 2000, which

is proof of the Dissertation's good literary awareness and the relevance of the developed topic.



The literature review describes the team's previous data on the effects of ellagic acid in
experimental models of Alzheimer's disease and oxidative stress.

The purpose of the research is clearly and precisely defined. The tasks are correctly
formulated and, as will be understood from the subsequent exposition, are utterly feasible with
the help of the methods used. The developed thesis aims to study the neuroprotective effects of
Ellagic acid on an experimental model of Parkinson's disease induced by unilateral administration
of 6-hydroxydopamine (6-OHDA) in laboratory rats. To achieve this goal, the doctoral student
has set herself five specific tasks.

The Material and Methods section is relatively short but comprehensive. The necessary
ethical requirements for working with animals were observed, and the number of samples taken
was reduced to the minimum required to achieve statistically reliable results. A model of
Parkinson's disease was used by intrastriatal administration of the neurotoxin 6-OHDA using a
stereotaxic technique. Due to the low solubility of ellagic acid in the water, the substance was
included in an emulsion for intraperitoneal administration, and the emulsifier used was Tween 80.
Behavioral methods were used to perform the tasks (apomorphine test - induced rotations to
assess unilateral nigrostriatal loss of dopaminergic neurons; Rotarod test - a method for
determining the degree and dynamics of motor coordination; passive avoidance test for studying
learning and memory). Biochemical parameters of antioxidant activity in tissue homogenate such
as lipid peroxidation, total reduced glutathione levels, superoxide dismutase activity, glutathione
peroxidase activity, catalase activity by Aebi's method, determination of protein content by
Lowry's method were investigated, a neurochemical method for determining dopamine levels in
brain tissue.

The Results section is divided into separate, descriptively formulated subsections and
developed in a sequence following the chronologically set tasks. Ellagic acid was found to have
neuroprotective effects in a rat model of unilateral 6-OHDA-induced Parkinson's disease. The
powerful antioxidant effect of ellagic acid leads to the stimulation of the natural antioxidant
defense and to the reduction of oxidative stress in the brain. Ellagic acid's ability to increase
dopamine levels in the brain slows the progression of Parkinson's disease. Remarkable is the
selective ability of ellagic acid to preferentially affect the damaged hemisphere, where levels of
oxidative stress are significantly higher than those of the intact hemisphere. A significant change
in ipsilateral dopamine levels was found in animals pretreated with ellagic acid.

The Discussion is very well written and shows the PhD student's ability to discuss her
own results, compare them with known facts in the literature, and interpret them skillfully to

draw valuable conclusions about the effects of ellagic acid.



The Conclusions reached by the doctoral student are five and are a logical sequence of
the in-depth and adequate analysis of the obtained results. The formulated contributions are five,
and they are mainly of scientific nature.

The Abstract of the dissertation is prepared according to the requirements and
adequately reflects the state of the researched problem, the set goals and objectives, the methods
used for their practical implementation, the results obtained, their analytical description and
interpretation of the own data, as well as the author's conclusions and contributions.

The present dissertation work is the work of Simona Alexandrova Alexandrova; as proof
of this finding is the scientific publications and reports presented by her on the subject. The
doctoral student presents a list of four publications on the topic of the dissertation, three of which
have an impact factor and two of which she is the first author. The research results have been
widely popularized and reported on a total of 12 scientific forums, 9 of which are in Bulgaria and
three of them abroad (Malatia, Turkey; London, Great Britain and Vienna, Austria).

In Conclusion, I believe that the dissertation work of Simona Alexandrova Alexandrova
is an in-depth and complex study of the neuroprotective mechanisms of ellagic acid on an
experimental model of Parkinson's disease in rats. It is well thought out and precisely
methodically grounded, accurately executed and illustrated. The obtained data are clearly
discussed and contribute to expanding the available knowledge about the neuroprotective effect
of ellagic acid on a unilateral 6-OHDA model of Parkinson's disease in its preventive application.
An original direct correlation was visualized between the restoration of the dopaminergic system,
the antioxidant effect and the improvement of neuromuscular coordination in rats following the
administration of ellagic acid. The results of the study make an original and significant
theoretical-applied contribution to the ability of ellagic acid to selectively affect the damaged
hemisphere, compared to the intact one. The presented work meets the legal requirements for
obtaining the scientific and educational degree. Based on all of the above, I confidently express a
positive opinion about the developed dissertation work and, in my capacity as a member of the
Scientific Jury, I give my positive vote for awarding the educational and scientific degree

"Doctor of Philosophy" to Simona Alexandrova Alexandrova.

Prepared the statement,

Assoc. Prof. Dimitrinka Atanasova-Dimitrova, PhD
27.02.2023

Sofia
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