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Tema: ,, HeBponpoTEeKTHBHN MEXaHU3MHU B €(EKTUTE Ha earoBara KUCeInHa BbpXY

eKcriepruMeHTaseH Mozien Ha [lapkuHcoHoBa 6os1ecT mpu miIbXoBe

Hayuen pproBoauten: npod. a-p Jlroobka Tanuesa, 1.¢., UHb - BAH

bubanorpaguynu 1aHHU ¥ NPO(ECHOHATHO PA3BUTHE:

Maructsp QapmaneBr CuMmoHa AnekcanapoBa AsekcaHapoBa 3aBbpiiBa mpe3 2008
ronuHa @apmanentrueH Qaxynrer Ha MY-Codus. Ot HoemBpu 2007 no noemspu 2008 e
aaMuHHucTparop kauHUYHU npoyuBanust B TII A6 CPO unxenepunr. Ot depyapu 2009 no
toHu 2010 roguna AnexcanapoBa paboTu Kato MarucTep apmaneBT B Anteka A+ / 3umakc
EOQ//. Ot rouu 2010 no suyapu 2013 ronuHa € CHTPYIHUK KIMHUYHH W3MUTBAHUS B
[aiizep JlrokcemOypr CAPJI, knon bearapus. Ot ssayapu 2013 no nexemBpu 2018 roguna e
CHTPYIHUK KJIMHUYHU M3MUTBaHUs, MEHUKbp npoekTu B HoBaptuc, Onkonorus. OT siHyapu
2019 no nHoemBpu 2019 e MEAUIIMHCKHA HAay4YeH CHTPYAHUK C OCHOBHA JEHHOCT OCHUTYpsSIBaHE
Ha oOydyeHHMe M eKcrhepTH3a Ha KiuHuyHHTe u3cienBaHus B PRA Health Sciences. Or
HoemBpH 2019 roguHa 10 MOMEHTa € PETMOHAJIEH MEHWIKbD KIMHUYHM M3MUTBAaHUS Ha
[1aitzep JlrokcemOypr CAPJI, kinon bwarapust ¢ ocHoBHa neiHocT ,,Han3op u opranuzarus

Ha KJINHWYHU [TPOYYBAHMS .

[Ipe3 2019 ronuua 3am0ueH TOKTOPAHT AJIEKCaHAPOBa € TpoBeia o0yueHue B LleHTsp
3a mpoxabkaBamo oOyuenne Ha Jlecorexnmuecku HHCTUTYT, Codus 3a 3amuTa U XyMaHHO
OTHOIIIEHHWE KbM OMUTHH >KMBOTHU, M3MOJ3BAHU 32 HAy4YHU WUIU oOpazoBarenHu menu. OT

2020 ronuHa € MarucThp MO OOIIECTBEHO 3/IpaBe U 3/IPaBEH MEHU)KMBHT.



Maructep ¢apmaneBr CuMoHa AJEKCaHApPOBAa BIaJee OTIMYHO AHMIUKACKH €3UK,
pabotu ¢ pa3nuuHu 0a3u 3a ChOMpaHe W ChXpaHEHHE Ha JaHHU. MMa OTIMYHa KOMITFOThpHA
IPaMOTHOCT U TE€XHUYECKH YMEHHs, CBbp3aHU ¢ 00pabOTBaHE M NpPE3EHTHpaHE Ha JAaHHU,

IIOJIy4E€HH OT €KCIIEPUMEHTAIIHA U KIWHUYHU IIPOYYBAHUS.
CTpyKTypa Ha IUCEPTANMOHHUS TPY]

JlucepraliuOHHUAT TPYX Ha Cumona Anexkcanaposa AnexcannpoBa
,,HEBPOIIPOTEKTUBHN  MEXaHM3MH B e(eKTUTe Ha ejaroBara KHCEIUHA  BBbpPXY
eKcriepruMeHTaseH Mojeln Ha [lapkuHcoHoBa OosiecT MpH IUTbX0BE  chabpxka 156 cTpaHuiy.
Cnazenun ca usuckBanusta Ha MHB -BAH, Codus 3a npucwxnane na OHC ,,Jlokrop® npu
KOHCTpyHMpaHe Ha JAucepTaluoHHust Tpya. Paborara e onarenena ¢ 14 ¢urypu u 5 raGnumm.
PasnpenenenueTo no pasnenu € KakTo cliefiBa: BbBEJACHUE -2 CTPaHUIIM., JIUTEpaTypeH 0030p
— 53 cTpanuny, nen u 3axadu —1 crp., marepuan u merogm — 11 crp., pesynraru — 13 ctp.,
obcbxkaane — 12 ctp., u3Boau -1 cTp., IPUHOCHU- 1 CTp., CIMCHK HA MYOJUKAIIMM U y4acTUs B
HayyHu (opymu — 6 cTp., M3MON3BaHa jurteparypa — 47 crpaHuuu. KHUromuchT KbM
JTUCEPTALMOHHUSA Tpyd ChAbpka 368 wu3TOuHMKA. OT MOCHEAHUTE 5 TOJUHH Ca BKIIOYEHHU
115 n3rounnka. AktyanHata nHGOpMaIHs JaBa Bb3MOXHOCT Ha JOKTOpaHTKaTa Ja 00ChKaa

Hail-CbBpeMEHHHTE TEOPUHU U XUIIOTE3H, CBbp3aHu ¢ Oosectra Ha [lapkuncon /I1b/.
AKTYaJHOCT ¥ 3HAYMMOCT Ha AUCEPTALMOHHUSA TPYA
3HaYMMOCTTa Ha HAIpaBEHOTO IPOYYBAHE € CBbP3aHa C:

O VYBenuueHara ynorpeba Ha JIEKapCTBEHHU MPOAYKTH OT PACTUTENIEH MPOM3XOJ. C Lel
nonoOpsiBaHe Ha €(PUKACHOCTTA U JIEKapCTBEHaTa 0€30MacHOCT MPH KOMIUIEKCHOTO JIeUeHHE
Ha pa3nnyHu 3abomsaBanust. Crnopen C30 okono 80% OT HaceIeHHeTO Ha CBETa M3IOJI3BAT 3a

HpO(I)I/IJ'IaKTI/IKa U II'bpBHUYHA 3ApaBHA IMTOMOII TaKHWBa NPOAYKTH;

[ Pacturennute MMPOAYKTH, KOUTO CC MU3IIOJI3BAT C JIeyeOHa U HpO(bI/IJ'IaKTI/FIHa OcjI uMart
JICCEH U YI[O6CH Ha4YUH Ha MNPUIIOKCHUEC, KOCTO OCUTYpPsBa HO-,Z[O6pO y4aCTHUC Ha MMallMCHTA B

HpO(i)I/IJ'IaKTI/IKaTa H JICYCHUCTO Ha pa3IndHUu 3a6OJ'I5[BaHI/ISI;

0 [IpenrMcTBO HAa NPUPOJHUTE MPOAYKTH Ca YHUKAIHUTE XUMUUYECKH CTPYKTYpPH, KOUTO
ca B OCHOBaTa Ha Ch3JlaBaHE Ha JEKAPCTBEHM NPOAYKTH, MOBJIMABAIIM NATOPHU3HOIOTUYHU

MEXaHU3MH Ha COIIMAaJIHO 3HAYNMU 3a00JIIBaHHUS.

O Hapwr Punica granatum L. ce u3mon3Ba OoT BekoBe B TpaJAMIMOHHATa KuTaiicka

MEIUIIMHA, B A}OpBe,ua, HepCHﬁCKaTa TpaaulMOHHa MCEIUIMHA 3a JICYCHUCTO Ha
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arepockieposa, 1uadeT, XUNEePTOHUs, XUIEPIUIUAESMUs, HIKOU BUIOBE PakK, s3Ba U 0oJecTH
Ha XpaHOCMUJIATEIHATA CUCTEMA, a HAoCIeAbK U Ha BUPYCHU 3a00JIIBaHMs, BKIIOUUTEIHO U
KoBua. W3cnenBanero Ha edexkTa Ha aKTHUBHUTE CBCTaBKM Ha TOBAa PAcCTEHHE BBPXY
HEBpoOJlereHepaTuBHO  3a0onsBaHe kato [lapkuHcOHOBa  OoyiecT 1€  MOJIIOMOTHE
KOMIUIEKCHOTO JIeueHHe U Mpo(duIakTUKa Ha ToBa 3a00JisiBaHe, 1€ MOA0OpH JeKapcTBEHaTa

0€30IaCHOCT M Ka4eCTBOTO Ha KUBOT Ha OOJIHUTE.

0 bonectra nHa Ilapkuncon / I[Ib/ e comuanHO 3HAaYMMO HEBPOJAETE€HEPATHBHO
3a0o0JsIBaHe, KOETO U3UCKBA MPOIBIDKUTENHO JeueHre. HapyiaBa ce kauecTBOTO Ha KUBOT Ha
OonHuTe M couuanHara MM ajantauus. IIb e BTOpoTO 1O pasmpocTpaHeHHE B CBeETa

HEeBpOJereHepaTUBHO 3a00sgBaHe cien OojecTTa Ha Auxaiimep.

0 [IpoyuBanus Ha Broeders u Pedersen moxassar, ue npu Y4 1o 2 ot manuenture ¢ [1b
€ PEeTUCTpUpaH OT JIEK KOTHUTHUBEH ACPUIMUT /10 1eMeHlus. B HayuHara muTeparypa 1aHHUTE
3a BIUSHUETO HA aHTUIIAPKMHCOHOBUTE CPEICTBA BHPXY KOTHUTUBHUTE (DYHKIIUHM HA KUBOTHU

u xopa c IIb ca manxo.

l HpOMeHI/ITe B KOrHHIOUATA KAaTO 4YaCT OT HEMOTOPHUTEC CHMIITOMU HC BHHArm cC€

ANArHoCTUPAT. Hsama mocrarpyHO JaHHU 3a BPEMCTO Ha IOodBaTa HAa TE3U CUMIITOMU.

0 Pa3sxonute, cBbp3aHU ChC 3a00JSIBAHETO CE€ YBEIUYABAT C HANpEABAHETO Ha 0OJIeCTTa,
MMOCTaBSIMKA CeprO3HAa MKOHOMHYECKA TEXECT BBPXY 3JpaBHATa CHCTeMa, OOIIEeCTBOTO W

caMHTe MallMEeHTH U CeMelcTBaTa uM.

Temara Ha AUCEPTAMOHHUA TPy € aKTyaJlHa, 3all0TO € CBbp3aHa C HU3CJICABAHC Ha
HEBPOIIPOTCKTUBCH e(beKT Ha €j1aroBara KHCCJIMHA, Ha HaTO(bI/ISI/IOHOFI/IIIHI/ITe MEXaHHU3MHU Ha
IOBJIMABAHC Ha OCHOBHHTC (I)&KTOpI/I, onpeacjdmuyu nporpeCupaHeTo Ha CHUMIITOMHUTC Ha

[TapkuHcoHOBara OoJecT.

BbB BbBEICHHETO HA JUCEPTALMOHHUS TPYH JOKTOPAHTKaTa II0COYBA AKTyaJIHOCTTA
Ha npobyieMa 1 MOTHUBHUTE 3a U300pa Ha AUCEpTallMOHHATa TeMa. ETnosorusTa u natoresesara
Ha HEBPOJAETCHEpAaTUBHUTE 3a00/siBaHUS ca OOEKT Ha EKCHEpUMEHTAIHW W KIUHUYHU
npoyuyBaHusi. EKCiepuMeHTaIHH U3ClIeIBaHUSl HA E€KCTPAKTU OT Hap, OoraTu Ha noyiudenony,
KaKTO U TEXHUTE METa0O0JIUTU BbPXY (QYHKIMHTE HA PA3IMYHUTE BUIOBE MO3BUYHU KIIETKH,
MOJBbP)KAHETO HA TEXHUS peJoKc OanaHc, oueisBaHe W INpojiudepanus, MOBIUSBAHETO Ha
KJIETBYHOTO CUTHAIM3UPAaHE U MEXaHU3MUTE HAa HEBPOIIPOTEKTUBHO JIEHCTBUE HA €jaroBara

KHUCEJIMHA ca Kpadyka B KOMIUIEKCHOTO JeyeHue Ha [1b.



B nureparypuus 00630p CumoHa AJjeKCaHApOBa MpPaBM IMpervie]l Ha CBETOBHUTE
Hay4YHM TMOCTIKEHHUS 10 Temara Ha JucepTauuoHHMs Tpyld. OOChAEHM ca MeIUIUHCKaTa U
collMajHa 3HAYMMOCT Ha Oosectra Ha [lapkUHCOH, CbBpeMEHHUTE MOAXOAM B TEparusiTa Ha
IIb u cpBpeMEHHHUTE CXBAlllaHUS 3a €THUOJOTUATA U MAaTOreHEeTUYHHUTE MexaHusmu mpu I1b.
WuTepec mnpeAcTaBisBaT paslIeAaHUTe XUIOTE3W 3a ETHOJIOTHSATa Ha 3a00JIsiBaHETo,
3HAYEHHUETO Ha JONaMUHOBHS Ne(ULIUT W MUTOXOHJpHATHATa TUCHYHKIHS B MEXaHU3MUTE,
Bogen 10 HeBpoxaereHepauus npu IIb. LlenTpanen mexanussm 3a paszputue Ha IIb e
arperaiusTa Ha O-CHHyKJIeHH. 3a pa3Butueto Ha [Ib nmar 3naueHne aOHOpPMEH IMPOTENHOB
KIMPBHC, MUTOXOHJApHATHA TUC()YHKIMS W HEBpoBB3ManeHue. lIpean3BUKATENCTBO Tpea
HayKara € Jia c€ OTKpHE Bpb3KaTa MeX/1y IOCOYEHUTE NPUUYMHKN U nporpecupanero Ha I1b. B
o030pa ca pasrielaHd OCHOBUTE JIEKApPCTBEHU IMperapard, KOUTO Ce M3IMOJ3BAT B JICUEHUETO
Ha IIb. Ilpunaranute rpynu JekapcTBa wMmar cumnromarudeH edekT. OTKpHUBaHETO Ha
NaToreHeTHYHH cpeacTBa 3a jeyeHue Ha [Ib mie 3abaBu pasBuTHeTo Ha OojecTra W Iie
MOBUIIM €(EeKTUBHOCTTAa OT ToBa JieueHue. ChIbTCTBalaTa Tepamuss Ha OojecTra Ha
AnuxaiimMep U Ipyrute HeBpOAeTreHEepaTUBHU 3a00JIsIBaHUs BKIIIOYBA CHHTETUYHH U IPUPOIHU
BEIIECTBA C HEBPOIIPOTEKTHBEH €(PEeKT Upe3 MOBIUsIBAHE Ha OKCHJIATUBHUS cTpec. Butamun
C u E, kpearun, xo-er3um Q10, KypKkyMuH, >KeHIIEH, KOPEHH U Jp. BEIIECTBa ca MoKa3alu
CBOSAITa aHTHMOKCHUJAHTHA U M3BECTHA HEBPONPOTEKTHUBHA (DYHKIMS M HAMUPAT MPUIOKEHHUE B
ko-menukaiusaTra Ha [Ib B ommt 3a 3abaBsiHe Ha mporpecusta. B 0030pa ca pasmienanu
M3TOYHUIM 3a TMOJIydyaBaHE Ha €llaroBa KHCEIWHA U eJIarOTaHWuHH., (PapMaKUKMHETUYHHUTE U
¢dapmakonMHAMMYHUTE MM CBOMCTBAa. EmaroBara kucenmmHa € HOCHTEN Ha TMOJE3HHUTE
(dhapmakosornunu epexTy Ha ekcTpakTh oT Hap. OOchaeHa e (papMaKoJIOrHYHaTa aKTUBHOCT
Ha ToyM(EeHONN OT Hap, ¢apMaKoJOTUYHU €(EeKTH Ha elaroBara KHCEJIMHA - aHaJTeTHYeH,
AHKCHOJIUTUYEH U aHTHJIETIPECAHTEH e(EeKT 1 MPOMEHHUTE IIPU CTapeeHe, HeBpoJiereHeparys u
KOTHUTHBEH cnaja. B o030pa ca omucanu u3cienBaHusi Ha paOOTHUS KOJEKTHB, CBbP3aHM C
onaronpustHu epexty Ha EK npu ICR muiku npu a1Ba eKCiepuMeHTAIHHU 1n VIVO MoJiesia Ha
CUCTEMEH OKCHJATHUBEH CTpeC — TpUMHA MH(MEKIHUS U CKOMOJIAMUH-UHAYIHpaHa JeMEHLHS.
OtuereHo € 3HauuMmo noBiMsBaHe Ha korHunusara oTr EK. JlokropanTkara wu3ka3Ba
XHUIOTe3aTa, Y€ MOTEHIIHATHUTE MeXxaHn3MH Ha edekta Ha EK BbpXy KorHUTHBHATA (PYHKIUS
ca CBbpP3aHM C JONAMHUHOBA MOJYJIAllUs B MO3bKa, KAKTO M C JUPEKTEH AHTUOKCHIAHTEH

e(eKT.



[IpencraBeHuTe JaHHW B TUTEpaTypHHs 0030p JOKa3Bar, uye JOKTOpPAHTKAara MO3HaBa MHOTO
no0Ope nuTeparypara Mo TeMara Ha JucepTanusaTa. AHAJTUTUYHO M KOMIIETEHTHO OOCHXKIIa

HepeleHUTe MPOOIEMH.

Ilenra Ha aucepTauusATa € HalMcaHa SICHO M ToyHO. [locTaBeHuTe B JUCEPTALlMOHHUS TPYI

5 3aJa4M rmoaromMaraTt U3nbJIHCHUETO Ha ITOCTaBE€HaTa 1eclI.

B AUCCPTALITMOHHUA CHU TpPYHAd HOKTOpAHTKATa € HW3MNOJ3BaJIa 3a HUIIIBIHCHUC Ha
IMOCTAaBC€HUTEC 3aJa4u CBBPEMCHHH, YTBBPACHHW MOACIUW W METOAM 3a OTYUTAHEC Ha
MOBEACHYCCKH pCAKIWH, TMHAMHWKATa Ha MOTOPHA KOOpAMWHAIUA, CTCIICHTA U TMHAMHKATa Ha
O6quHI/IeTO n nmaMeTTa - IaCHMBHO I/I36$I1"B8.HC, HCBPOXHUMUYHO OIPECACIAHC HA NOINAMUH U

AHTHUOKCHUJaHTHa aKTHBHOCT.

B marepuman u metoau HOApOOHO ca ONMUCAHU HBMOJI3BAHUTE EKCIEPUMEHTATHU
Monenu U Meroad. [locoyBaHETO HA MOJOXKUTEIHUTE W OTPULIATEIIHUTE CTpPaHU Ha
CBILECTBYBAILIUTE MOJEIN U METOAM HA U3CIEIABAHE., KAKTO U apTyMEHTUTE 3a U3IOJI3BAHETO
Ha OIpEJIEJIEHH MOJAEIN € HEoOXOOMMO 3a 0OOCHOBAaBaHE Ha JM3aliHa Ha JOKTOpaHTCKaTa
Te3a.. 3a 00pa0OTKa Ha JaHHUTE OT EKCIIEPUMEHTAJHUTE W3CIEIBAHUS Ca WU3IOJI3BaHU
MOAXOSIIN CTATUCTUYECKU TECTOBE, KOUTO OCUTYPSIBAT JOCTOBEPHOCT U CHIIOCTABUMOCT Ha
MOJIYYEHUTE PE3yNITaTH C JaHHU Ha JPYru aBTopu. JlOKTOpaHTKaTa MpUTEKaBa MHOTO 100pH
KOMITIOTBPHU yMEHHUS, KOUTO W T1omaraT mpH [pe3eHTHUPaHEeTO M IyOJIIMKyBaHETO Ha

MOJIy4EHUTE PE3YIITATH.

Pesynrarure ca oOpaboTeHM W TpeAcTaBeHH KopekTHo. Karo mocToiiHCTBO Ha
JIUCEPTAlMOHHUS TPYJ OLEHSBaM HM3y4yaBaHETO HAa MATOreHETWYHH MbTHIIA uype3 in silico
MPEeIMKIMOHEH AaHaJU3 Ha TEPaHOCTMYHU MOJIEKYJIM 3all0TO TepaHOCTHKATa IMpensara
JUAarHOCTHKA, TPULENIHA Tepanus M MpoCiIeAs BaHE Ha pe3yATaTuTe OT TepamnusiTa.
M3mon3BaHusT OT JOKTOpAaHTKaTa KIIbCTEPHUAT aHalU3 3a 00pabOTBaHETO Ha PE3yATaTUTE
JlaBa OCHOBaHUE Ja Ce MPEANOI0KH HATMYMETO Ha TPU OCHOBHU MEXaHU3Ma, KOUTO MpOTHYaT
MOOTAENHO U ce AombiBar B3aumMHo. EK moBuiaBa HuBara Ha IonaMiH B MO3bKa M HaMaJssiBa
JUMUIHATA TEPOKCUAALUs B yBpeleHuTe obnactu; [IpoMeHnTe Ha OKCHIATHUBHHS CTpEC ca
CBBbp3aHM C IOBEICHUECKUTE MapaMeTpu Ha rpusauute: IloBeneHMeTo Ha XUBOTHUTE Ce€
ompejels OT HuBara Ha jJonamuH. [lorBbpaena e xunore3ara 3a OC KaTo OCHOBEH NaTOTCHEH
(bakTOop B mporpecusTa Ha TOBa HEBPOJAEreHepaTHBHO 3a0oiisiBaHe. C 1€l JOMBJIHUTEIHO
u3cieIBaHe HAa MEXaHW3MUTE, OTrOBOpHHU 3a (apmakonmormunus edekr Ha EK Cumona

AJ'ICKC&HI[pOBa IMpOBEKAA HaATpaXxJaaml aHalli3 Ha OCHOBHHUTC KOMIIOHCHTHU (Principal



Component Analysis, PCA) na HaOop NpOMEHIHMBH, BKIIOYUTEIHO HWBAa Ha JOMAMUH,
JUTIAIHA TIEPOKCUAANMS, peaylupaH TIyTaTHOH, Karajgasza, CYMNEepOKCHI JTUCMyTa3a,
[JIyTaTHOH TIEPOKCHIa3a, KAaKTO MIICUIIATePalTHO, Taka U KOHTpayiarepaiHo. KM To3u aHanmm3
JOKTOpaHTKAaTa BKJIFOYBA PE3yATAaTUTE OT U3MEPBAHETO Ha TEIIOTO Ha MO3bka, Rotarod Tecta
¥ anoMOp(pHUHOBUS TECT HA BTOpA M TPeTa CEIMUIIM Clie]] BbBEXKJAHETO HAa HEBPOTOKCHHA U
ununuupade Ha BIl. Mnentudunupanu 5 masuau komnonenra (PC1-PCS5). Edexkrst Ha EK
Bepxy OC € oIleHeH upe3 HEBPOXMMUYHHU HM3CJIEABAHUS HA HUBATa Ha JIUIIUIHO OKHUCIICHUE
KaTto Mapkep 3a HMBOTO Ha OC, KakTo MU Ha HMBAaTa HA OCHOBHUTE MapKepU Ha €HJOT€HHATa
antuokcugantHa 3amuta — GSH, GPx, SOD u CAT. IlpoyuyBaHusATa Ha JOKTOpaHTKaTa
MOTBBPIKIABAT PE3YATATH HA JIPYTH aBTOPH 32 aKTUBHOCTTA HA AHTHOKCHUJIAHTHHS KallalluTeT

Ha EK.

B oOcbxkmanero CumoHa AJeKCaHIpOBa CHIIOCTaBS PE3YNTAaTHTE OT HACTOSIIOTO
u3cie/IBaHe C JaHHU Ha APYTd aBTOPU. YCTAHOBEHU ca OOUIM aHTHOKCHJIAHTHU MEXaHU3MU
BbB Bb3cTaHOBsBamus edext Ha EK Bbpxy mibxoBe ¢ BII. Cnopen pesynrarure ot
HACTOSLIETO M3CIIEJBAaHE, IPEBAHTUBHOTO TpeTtupane ¢ EK Boau 10 3HaUMTENHO HamalsiBaHe
Oposi Ha KOHTpaJlaTepaJIHUTe POTAIMM MPU alOMOP(PUHOBUS TECT, KaTO Hal-00Bp eeKT ce
HaOmomaBa Ha 3-ta ceamuna cien TpeTupane ¢ TokcuHa 6-OHDA. Muckyrtupar ce u
BEPOATHUTE NPUYMHU 32 DPAa3IUyUsATa B pe3ylITaTd Ha JAPYrd aBToOpu.. [laHHUTE OT
MIPOBE/ICHUTE EKCIIEPUMEHTH ca 00001eHH B 5 u3Boaa. JlokTopaHTKara mo3HaBa MHOTO J100pe
JuTeparypara 1o TeMara Ha JUCEPTAallMOHHMS TPy, M3Ka3Ba CBOSTA MO3ULMS, aHAIU3UPA

apryMEHTUPAHO MOJIYYEHUTE PE3YNTaTH U HAIIPAaBEHUTE U3BOJIN.

[ucepranusara € HammMcaHa M CTpyKTypupaHa IpaBuiHO. llenta um 3ajmaunre ca
onucaHu siCHO. Pesyntarute M OOCHKIAAHETO ca CBBpP3aHM JIOTMUHO. M3BomuTe ca TOYHO
dbopMynupaHu, OTTOBAPAT Ha JaHHUTE, OJyYEHH B HayYHUs eKcriepuMeHT. Jlucepranusara Ha
CunBust AslekcaHIpOBa UMa IPUHOCH C HAy4YHO M MPUIIOKHO 3HaueHne. Bcuuku mpuHocH ca
SACHO (OPMYJIHPAHH, HO MOXKEIIE J1a Ce Pa3/eNiT Ha OPUTHHAIHU U TaKUBa C OTBbPAUTENICH
xapakrep. IIpueMaM u oreHsABaM Karo 3HAYMMU IIPUHOCUTE, IIOCOYCHUTE B JUCEPTALUOHHUSA
Tpyn Ha CumoHa Auekcanaposa. [IpuHOCUTE Ha NHCEPTalMOHHUA TPy C€a CbC 3HAYUMO

HAy4YHO U MPAaKTUYECKO 3HAUYEHHE:

1. 3a mppBU OBT € YCTAHOBEHO HEBPOIPOTEKTUBHOTO AciicTBue Ha EK BbpXy yHunarepaieH

6-OHDA Monen Ha bII mpu HETHOTO IPEBAaHTUBHO MPUIIOKEHHE.



2.I[CMOHCTpI/IpaHa € OpuruHajliHa TIpsKa Kopelauud MCEKAY Bb3CTaHOBABAHCTO Ha
AOIMaMUHEpTrUYHATa CUCTEMA, AHTHOKCHUIAHTHUA e(beKT n HOJIO6p$IBaHeTO Ha HCPBHO-

MYCKYJIHaTa KOOpAWHALMS TIPH ILITbXOBE, BCIEACTBUE IPEBAaHTUBHOTO Npuiarane Ha EK.

3. 3a ppBU BT O€lIe YCTaHOBEHA M3pa3eHa celeKThBHa crocoOHocT Ha EK nma mosnusBa
CEJICKTUBHO yBpeaeHarta xemucdepa, B CpaBHEHHE C HHTAKTHATa, KOETO € BHJIHO OT

PAa3JIMKUTC B IPOMCHCHUTC IMOKA3aTCJIN Ha OCwuna JOIIaMHMHOBHUTEC HHUBA B JIBCTC XCMI/IC(I)CpI/I.

4. TlpeactaBsTr ce 3a IBbPBU MbT HWHTEIPUPAHU TOBEJCHUYECKM M OMOXMMUYHM JaHHU, B
MOJIKpena Ha  3akirdeHnero, 4Ye EK  mposBsBa  €IHOBPEMEHHO  KOMIUIEKCHU
HEBPOMNPOTEKTUBHU CBOMCTBAa M 4Ype3 Pa3IUYHU OMOXMMHMYHM MEXaHU3MH MOXeE J1a 3a0aBH

nporpecusdara Ha bIlB CKCIICPUMCHTAJIHU YCJIOBUA TIPH IJIIHXOBE.

ABTopedeparbT KbM JUCEPTALIMOHHUS Tpyad  , HeBpompoTekTuBHH edekTH Ha
€J1aroBaka KHcelIrHa “ OTroBapsl Ha M3MCKBaHUATA, IOCOYEHH B npaBuwiHuka Ha MHB- bAH,
rpaa Codus 3a npucwkxiaane Ha OHC ,,Jlokrop“. ABropedeparsT € ¢ 00em 48 cTpaHuI.
JlanauTe ca mpenactaBeHn cbe 7/ ¢urypu u 1 Tabmuma. I[lpuemam 06e3 3abenexku
mpejacTaBeHus: apTropedepar, 3amoTO MBIHO M TOYHO OTpassBa ChIbPKAHUETO Ha

AUCCPTAIUOHHUA TPYI

IMyonukanuu u yyactuas Ha CuMoHA AJIeKCaAaHAPOBA B HAy4YHW (GOpyMH IO TeMara Ha

NPOEKTa HA JMCePTALMOHEH TPYA.

CuMmoHa AJeKkcaHApoBa € MpPEACTaBUIa CIUCBHK ¢ 4 MyONuKamuu MO TeMara Ha
JIUcepTalMoHHMs Tpyd. JIBe OT craruuTe ca MyOJUMKYyBaHH B CIIHCAaHUS C BUCOK HMMIIAKT
dakrop B Ql, eqna crarust ¢ umnakT dakrop B Q4. B 1Be oT cTaruuTe NOKTOpaHTKara €
nbpBu aBTOop. CHMOHa AJekcaHApoBa € IMpeacTaBuWiIa W JOKJIAJ B IBJIEH TEKCT Ha
MeXyHaposeH HayueH (opyM. JlokTopaHTKara e mpejacTaBWiia U CIUCHK Ha 12 ydacTus B
Hay4YHH (pOpyMHU 1O Temara Ha AucepTanusTa. AJeKcaHIpoBa € IbPBH aBTOP B 8 OT yyacTusra
B Hay4YHH (OPYMH, TPH OT TAX ca B UyxOwHa. B quceprarmmoHHus Tpyn ca oOCHIACHU Haii-
HOBHMTE TOCTI)KEHHUS Ha eKClepUMEeHTalHara (apMakolorus W KIMHUYHHUTE MpPOyYBaHUS,
CBbp3aHM ¢ maroreHe3zara u JedeHnero Ha IIb. Ilocouenum ca 26 nuTHpaHus, KOUTO
MOTBBPKJABaT MHTEpeca KbM BBIPOCUTE, KOUTO ca pa3liellaHd B JMCEPTAIMOHHUS TPYII.
[Tocoyennte HayKOMETpPUYHU JIaHHU TOTBBPXKJAaBaT aKTyaJIHOCTTa W 3HAYMMOCTTa Ha
npobiaeMuTe, pasmiekIaHd B AUCEepTalMOHHUS Tpyd Ha CHMOHa AJiekcaHIpoBa M TSAXHATa

Hay4Ha CTOMHOCT.



IIpencraBeHuAT 3a peLeH3Us TUCEPTALUOHEH TPYL ,, HEBPONPOTEKTUBHU MEXaHU3MHU
B e(eKTuTe Ha ejaroBaTa KHCEJIMHAa BBPXY eKcIepuMeHTaneH mozaen Ha [lapkuHcoHOBa
OoJecT mpu TUTBXOBE", aBTOpedepaTbT KbM HEro, NMPEACTABEHUTE MyOJIMKAIIUUHU, YIaCTHs B
Hay4yHUd (OpPYMH OTTOBapsT Ha HM3UCKBAaHUATA, MocoueHW B mnpaBuiHuka Ha WHB-BAH.
JlokropanTkara CuMOHa AJeKcaHIpoBa NOKpHUBa M3MCKBaHUsATA 3a perucrpauus B HALIAJIL.
Jlucepranusita € HanmMcaHa Ha TOYEH U sCeH Obiarapcku e3uk. CumMoHa AJekcaHIpoBa HMa
TEOPETUYHM MO3HAHUA M MPAKTUUECKH YMEHHUS, MOXKe Jja 60paBU CBOOOIHO C (haKTUTE OT
JOCTBIIHATA JINTEpaTypa, M3Ka3Ba M 3all[UTaBa apryMEHTHpPAHO COOCTBEHATa CH IO3UIUS,
CpaBHsBa M CHIIOCTaBS MOJTy4YEHUTE COOCTBEHH PE3YATATH C T€3M Ha APYTH aBTOPU KaTo ThPCU
MIPUYMHUTE 3a pa3IMuuATa W NPUIUKUTE MEXAy TAX. ChTpyIHMYECTBOTO C BOJCIIU
CHELUATUCTH OT DPA3JIMYHM HAyYHU 3BEHA, PBHKOBOACTBOTO HA JOKTOPAaHTAa OT YTBBPACH
CMELMAINCT U HayuyeH paOOTHUK ca TapaHLMs 3a HayyHara CTOMHOCT Ha IpeICTaBeHHUs
aucepranuoHeH Tpya. CumoHa AJlekcaHIpoBa IIpUTEXKaBa KadecTBA W YMEHMs 3a
CaMOCTOSTEJIHO  INPOBEXKIAaHE HA HAydHW U3CIe[BaHUsA. Bb3 OCHOBa Ha NIPEICTABEHUTE
nyOnMKaluy, ydacTusi B HaydyHu (OpyMH M JAMCEPTAllMOHEH TPy MOXE Ja Ce HalpaBu
U3BOZA, Y€ TE€ ca JM4YHA 3aciyra Ha JokropaHTa. CuMoHa AJeKcaHJIpoBa ycCIHsiBa IOJ
PBKOBOJICTBOTO Ha HayyHHs cu pbkoBoauten npod. JlroOka TanueBa pa oBianmee penuna
ChbBPEMEHHHU METOJIMKH, J1a pabOTH B €KUIl U Ja MOJAbprKa U3CIIEI0BATEICKUTE CU UHTEPECH
U KOHTaKTH IO NMpoOieMH, KOUTO pa3BHBa C MOCJIEJOBATEIHOCT U B Kojabopauus ¢ Jpyrure

MN3CIICA0BATCIIN.

OneHka Ha TMOArOTOBKATA Ha 3aa04eH JOKTOpaHT CHMoOHa AJsleKkcaHApoBa

Auiekcanaposa B BAH no kpeaurHa cucrema

Ha Tabnm. 1 e npeacraBCHa OLCHKAaTa OT IIOATOTOBKATa Ha 3aJ0YCH HOKTOPAHT CumoHna

Anexcannpona Anekcanapona B BAH no kpenuTtHa cucrema.

Taom. 1 OI_ICHKE[ Ha mTOoAroToBKara Ha 3aA04YCH JOKTOPAHT Cumona AJ'ICKC&HI[pOBa 110

KpeauTHara cucteMa Ha bAH

ITokazarenu 3a1bIKUTENICH Kpenutau Toukn Ha CumoHa
MUHUMYM KpPEIUTHH Anekcanaposa
TOYKH
W3nbiHeHne Ha oOpa3zoBaTenHa 130 130
nporpama




Amnpobarus Ha HayYHATa IIporpama 40 376

[TyOnukanmu Ha HayYHU pPe3yITaTH 80 256

Ha TEMaTa Ha pE3yJITaTUuTC

006111 Opoit KPeTUTHU TOUKH 250 762

32[,[[0qu HAOKTOPAHT Cumona AJ'ICKC&HI[pOBa € MPCU3NbJIHNIIA C 3 IBTH MOBEYE KpCaAUuTHU

TOUYKH Tporpamara 3a ooydeHue Ha nokropanta B UHB-BAH.

3akaoueHune:

Onenkara MM 3a TpPEICTaBEHUS AMCEPTAlMOHEH TPYyd , HeEBpPONpOTEKTUBHU
MEXaHU3MH B e(eKTUTe Ha ejaroBara KHCEIUHAa BBPXY EKCIEpUMEHTaJIeH MoJeNl Ha
[TapkuHCcOHOBa OoyecT MpH IUIBXOBE™ Ha Cunsus AnekcanpoBa AJeKcaHIpoOBa €
MOJIOKUTENHA. JucepTallMOHHUAT TPyl € akTyajeH, ¢ HayyHO M MPWIOKHO 3HA4YCHHE.
CunBusi AJnekcaHIpoBa TIO3HaBa J0Ope TMpEeJACTaBeHUsS TPOOJieM, OBJaJsiia € MHOTO
CbBPEMEHHU METOJMKH, KOUTO M3MOJ3BAa B EKCIIEPHUMEHTAJIHATa 4acT Ha JOKTOpPAaHTCKara

TC3a.

B nucepranmonnus Tpyn ,,HeBpOonpOoTEeKTUBHU MEXaHU3MHU B €(DEeKTHTE Ha earoBara
KHCEeIMHA BbpPXY €KCIepuMeHTa’ieH Mmozen Ha [lapkuHcoHoBa OonecT mpu IUTBXOBE™ ca
M3M03BaHU JITAaHHM OT MPEIMIIHHM M3CJIeABAHUS HAa paOOTHHUS KOJEKTHB, M3CIEI0BATENIU OT
WBH. ToBa e nokazarencTBo 3a paboTa B €KWIT M HACOUYEHU YCHIWS B pa3paOOTBaHE HA TEMHU,
CBBpP3aHM C U3SACHSBAHE HA MAaTOr€HETUYHUTE MEXaHW3MU Ha COIMAIIHO 3HAYMMO 3a00JIsiBaHE
kakBoTo € IIb. OGoCHOBaHO € W3MON3BAaHETO HAa Hal- MOAXONAIIM MOAETH U METOIU 3a
U3IIBJIHEHWE Ha IIOCTaBeHara Len W 3afgadd. OpuruHanHarta Haesd, akTyalHOCTTa  Ha
npobiieMa, OTJIMYHOTO TIO3HaBaHE HA pas3MIeKIaHUTE BBIPOCH, BB3MOXKHOCTTa  3a
HHTEpHpECTAllMd W CBIIOCTAaBKa Ha IIOJYUCHUTE pPE3YITATU C JaHHU OT CKCIICPUMCHTAJIHU
IIPOYYBaHUs Ha IPYTU aBTOPH, U3KA3aHUTE XUIIOTE3U, U3BOJUTE U IPUHOCUTE C TEOPETUYHO U
IIPAKTUYECKO 3HAYEHWE MU J1aBaT OCHOBAHME J1a OLIEHS IOJIOXKUTEIHO IUCEPTALIMOHHUS TPY.
Ha CumoHa AuekcaHapoBa. aBTopedepara KbM HETO M HayyHara MpPOJIYKLUsS MO TeMara Ha
JUcepTanusiTa, HalpaBeHUTEe U3BO/IM U MMPUHOCH U J1a I1acyBaM yOeIUTENHO 3a MPUCHKIaHE

Ha o0Opa3oBareiHaTa ¥ Hay4yHa cTerneH ,,Jloktop” Ha CuMoHa AnekcaHpoBa AJIeKCaH/IpOBa B



obuiacT Ha Buciue obpazoBanue 7.0 3apaBeonasBaHe U CHOPT, NPOPECUOHATHO HANPABICHHUE

7.1 MenuuuHa W JOKTOpCKa mporpama no dapmakosiorus.
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Bibliographic data and professional development:

Simona Alexandrova Alexandrova graduated in 2008 from the Faculty of Pharmacy of
MU-Sofia. From November 2007 to November 2008, he was the administrator of clinical
studies at TP Ab SRO engineering. From February 2009 to June 2010, Alexandrova worked
as a master of pharmacy at Pharmacy A+ / Zimax EOOD/. From June 2010 to January 2013,
he was a clinical trial associate at Pfizer Luxembourg SARL, Bulgaria branch. From January
2013 to December 2018, he was a clinical trials associate, project manager at Novartis,
Oncology. From January 2019 to November 2019, he was a medical research associate with
the main activity of providing training and clinical research expertise at PRA Health Sciences.
From November 2019 to the present, he is the regional manager of clinical trials of Pfizer
Luxembourg SARL, Bulgaria branch, with the main activity "Supervision and organization of

clinical trials".

In 2019, part-time doctoral student Alexandrova conducted training at the Center for
Continuing Education of the Forestry Institute, Sofia, on the protection and humane treatment
of experimental animals used for scientific or educational purposes. Since 2020, he has a

master's degree in public health and health management.

Master of Pharmacy Simona Alexandrova is fluent in English, works with various
databases for data collection and storage. Has excellent computer literacy and technical skills

related to processing and presentation of data obtained from experimental and clinical studies.



Structure of the dissertation

Simona Alexandrova Alexandrova's dissertation "Neuroprotective mechanisms in the
effects of ellagic acid /EA/ on an experimental model of Parkinson's disease in rats" contains
156 pages. The requirements of the National Academy of Sciences - BAS, Sofia for the
awarding of the PhD degree for the construction of the dissertation have been met. The work
is illustrated with 14 figures and 5 tables. The division by sections is as follows: introduction -
2 pages., literature review - 53 pages, aim and tasks - 1 page, material and methods - 11
pages, results - 13 pages, discussion - 12 pages, conclusions -1 p., contributions - 1 p., list of
publications and participation in scientific forums - 6 p., used literature - 47 pages. The
bibliography of the dissertation contains 368 sources. From the last 5 years, 115 sources have
been included. Current information enables the doctoral student to discuss the latest theories

and hypotheses related to Parkinson's disease /PD/.
Relevance and significance of the dissertation work
The significance of the research is related to:

" The increased use of medicinal products of plant origin. in order to improve the efficacy
and drug safety in the complex treatment of various diseases. According to the WHO, about

80% of the world's population use such products for prevention and primary health care;

") Herbal products that are used for curative and prophylactic purposes have an easy and
convenient way of application, which ensures better participation of the patient in the

prevention and treatment of various diseases;

1 An advantage of natural products is the unique chemical structures, which are the basis for
the creation of medicinal products affecting the pathophysiological mechanisms of socially

significant diseases.

"1 Pomegranate Punica granatum L. has been used for centuries in traditional Chinese
medicine, Ayurveda, Persian traditional medicine for the treatment of atherosclerosis,
diabetes, hypertension, hyperlipidemia, some types of cancer, ulcer and diseases of the
digestive system, and more recently, viral diseases, including Covid. The study of the effect
of the active ingredients of this plant on a neurodegenerative disease such as Parkinson's
disease will support the complex treatment and prevention of this disease, will improve drug

safety and the quality of life of patients.



1 Parkinson's disease / PD/ is a socially significant neurodegenerative disease that requires
long-term treatment. The quality of life of the patients and their social adaptation is impaired.
PD is the second most common neurodegenerative disease in the world after Alzheimer's

disease.

] Studies by Broeders and Pedersen prove that in %4 to % of patients with PD, mild cognitive
deficit to dementia is recorded. In the scientific literature, there is little data on the effect of

antiparkinsonian drugs on the cognitive functions of animals and humans with PD.

'] Changes in cognition as part of non-motor symptoms are not always diagnosed. There is

insufficient data on the timing of the onset of these symptoms.

"1 Costs associated with the disease increase as the disease progresses, placing a severe
economic burden on the health care system, society, and the patients themselves and their

families.

The topic of the dissertation is relevant because it is related to the study of the
neuroprotective effect of ellagic acid, the pathophysiological mechanisms of influencing the

main factors determining the progression of the symptoms of Parkinson's disease.

In the introduction of the dissertation, the doctoral student indicates the relevance of
the problem and the reasons for choosing the dissertation topic. The etiology and pathogenesis
of neurodegenerative diseases are the subject of experimental and clinical studies.
Experimental studies of pomegranate extracts rich in polyphenols, as well as their metabolites
on the functions of different types of brain cells, the maintenance of their redox balance,
survival and proliferation, the influence of cell signaling and the mechanisms of

neuroprotective action of ellagic acid are a step in the complex treatment on PB.

In the literature review, Simona Alexandrova reviews the world's scientific
achievements on the topic of the dissertation work. The medical and social significance of
Parkinson's disease, modern approaches in PD therapy, and current understanding of the
etiology and pathogenetic mechanisms in PD are discussed. Of interest are the examined
hypotheses about the etiology of the disease, the importance of dopamine deficiency and
mitochondrial dysfunction in the mechanisms leading to neurodegeneration in PD. A central
mechanism for the development of PD is the aggregation of a-synuclein. Abnormal protein
clearance, mitochondrial dysfunction and neuroinflammation are important for the

development of PD. A challenge for science is to discover the relationship between the stated



causes and the progression of PD. The overview examines the basic medicinal preparations
that are used in the treatment of PB. The administered drug groups have a symptomatic effect.
The discovery of pathogenetic agents for the treatment of PB will slow the progression of the
disease and increase the effectiveness of this treatment. Adjunctive therapy for Alzheimer's
disease and other neurodegenerative diseases includes synthetic and natural substances with a
neuroprotective effect by affecting oxidative stress. Vitamin C and E, creatine, co-enzyme
Q10, curcumin, ginseng, caffeine, etc. substances have shown their antioxidant and known
neuroprotective function and are used in the co-medication of PD in an attempt to slow down
the progression. The review examines sources for obtaining ellagic acid and ellagotannins,
their pharmacokinetic and pharmacodynamic properties. Ellagic acid is the carrier of the
beneficial pharmacological effects of pomegranate extracts. The pharmacological activity of
pomegranate polyphenols, pharmacological effects of ellagic acid - analgesic, anxiolytic and
antidepressant effects and changes in aging, neurodegeneration and cognitive decline are
discussed. The review describes studies of the working group related to beneficial effects of
EC in ICR mice in two experimental in vivo models of systemic oxidative stress - influenza
infection and scopolamine-induced dementia. A significant effect of EC on cognition was
reported. The PhD student hypothesizes that the potential mechanisms of EC's effect on
cognitive function are related to dopamine modulation in the brain, as well as a direct

antioxidant effect.

The data presented in the literature review prove that the doctoral student knows very
well the literature on the topic of the dissertation. Discusses unresolved issues analytically and

competently.

The purpose of the dissertation is written clearly and precisely. The 5 tasks set in the

dissertation support the fulfillment of the set goal.

In her dissertation, the doctoral student used modern, established models and methods
for reporting behavioral reactions, the dynamics of motor coordination, the degree and
dynamics of learning and memory - passive avoidance, neurochemical determination of

dopamine and antioxidant activity - to fulfill the set tasks.

The experimental models and methods used are described in detail in material and
methods. Pointing out the positive and negative sides of the existing research models and
methods, as well as the arguments for the use of certain models is necessary to justify the

design of the doctoral thesis. Appropriate statistical tests were used to process the data from



the experimental studies, which ensure reliability. and comparability of the obtained results
with data of other authors. The PhD student has very good computer skills, which help her in

presenting and publishing the obtained results.

The results are processed and presented correctly. As a merit of the dissertation work,
I appreciate the study of pathogenetic pathways by in silico predictive analysis of theranostic
molecules because theranostics offers diagnostics, targeted therapy and follow-up of therapy
results. The cluster analysis used by the doctoral student for the processing of the results gives
reason to assume the presence of three main mechanisms that proceed separately and
complement each other. EC increases dopamine levels in the brain and reduces lipid
peroxidation in damaged areas; Oxidative stress changes are associated with behavioral
parameters in rodents: Animal behavior is determined by dopamine levels. The hypothesis of
OS as a major pathogenic factor in the progression of this neurodegenerative disease has been
confirmed. In order to further investigate the mechanisms responsible for the pharmacological
effect of EC, Simona Alexandrova conducted a Principal Component Analysis (PCA) on a set
of variables, including levels of dopamine, lipid peroxidation, reduced glutathione, catalase,
superoxide dismutase, glutathione peroxidase , both ipsilaterally and contralaterally. To this
analysis, the PhD student included the results of the brain weight measurement, the Rotarod
test, and the apomorphine test at the second and third weeks after administration of the
neurotoxin and initiation of BP. 5 principal components (PC1-PC5) identified. The effect of
EC on OS was assessed by neurochemical studies of lipid oxidation levels as a marker of OS
level, as well as levels of the main markers of endogenous antioxidant defense — GSH, GPx,
SOD and CAT. The studies of the doctoral student confirm the results of other authors about

the activity of the antioxidant capacity of EA.

In the discussion, Simona Alexandrova compares the results of the present study with
data from other authors. Common antioxidant mechanisms have been identified in the
restorative effect of EC on PD rats. According to the results of the present study, preventive
treatment with EC leads to a significant reduction in the number of contralateral rotations in
the apomorphine test, with the best effect observed at week 3 after treatment with the toxin 6-
OHDA. Possible reasons for the differences in results of other authors are also discussed. The
data from the conducted experiments are summarized in 5 conclusions. The doctoral student
knows very well the literature on the topic of the dissertation work, expresses her position,

analyzes the obtained results and the conclusions drawn in a reasoned manner.



The dissertation is written and structured properly. The purpose and tasks are clearly
described. Results and discussion are linked logically. The conclusions are precisely
formulated, correspond to the data obtained in the scientific experiment. Silvia Alexandrova's
dissertation has contributions of scientific and applied importance. All contributions are
clearly worded, but could be divided into original and confirmatory ones. I accept and
appreciate as significant the contributions indicated in Simona Alexandrova's dissertation
work. The contributions of the dissertation are of significant scientific and practical

importance:

1. For the first time, the neuroprotective effect of EC on a unilateral 6-OHDA model of PD

was established in its preventive application.

2. An original direct correlation was demonstrated between the restoration of the
dopaminergic system, the antioxidant effect and the improvement of neuromuscular

coordination in rats, as a result of the preventive application of EC.

3. For the first time, a pronounced selective ability of EC to selectively affect the damaged
hemisphere, compared to the intact one, was established, which is evident from the

differences in the changed indicators of OS and dopamine levels in the two hemispheres.

4. Integrated behavioral and biochemical data are presented for the first time, supporting the
conclusion that EC exhibits both complex neuroprotective properties and through different

biochemical mechanisms can delay the progression of BP in experimental conditions in rats.

The abstract for the dissertation work "Neuroprotective effects of ellagic acid" meets the
requirements specified in the rules of the Institute of National Academy of Sciences of Sofia,
Sofia for the awarding of the ONS "Doctor". The abstract has a volume of 48 pages. The data
are presented with 7 figures and 1 table. I accept the presented abstract without any

objections, because it fully and accurately reflects the content of the dissertation work

Simona Alexandrova's publications and participation in scientific forums on the topic of

the dissertation project.

Simona Alexandrova has submitted a list of 4 publications on the topic of the
dissertation work. Two of the articles were published in high impact factor journals in Q1, one
article with an impact factor in Q4. In two of the articles, the doctoral student is the first
author. Simona Alexandrova has also presented a report in full text at an international

scientific forum. The doctoral student has also presented a list of 12 participations in scientific



forums on the topic of the dissertation. Alexandrova is the first author in 8 of the
participations in scientific forums, three of them are abroad. The thesis discusses the latest
advances in experimental pharmacology and clinical research related to the pathogenesis and
treatment of PD. 26 citations are indicated, which confirm the interest in the issues that are
considered in the dissertation work. The indicated scientometric data confirm the relevance
and significance of the problems considered in Simona Alexandrova's dissertation and their

scientific value.

The dissertation submitted for review "Neuroprotective mechanisms in the effects of
ellagic acid on an experimental model of Parkinson's disease in rats", the abstract to it, the
publications presented, participation in scientific forums meet the requirements specified in
the rules of the Institute of National Academy of Sciences and Arts. Simona Aleksandrova
meets the requirements for registration at NACID. The dissertation is written in precise and
clear Bulgarian language. Simona Alexandrova has theoretical knowledge and practical skills,
can freely handle the facts from the available literature, expresses and defends her own
position with arguments, compares and contrasts her own results with those of other authors,
looking for the reasons for the differences and similarities between them. The cooperation
with leading specialists from various scientific units, the supervision of the doctoral student
by an established specialist and a scientific worker are a guarantee of the scientific value of
the presented dissertation work. Simona Alexandrova has the qualities and skills to
independently conduct scientific research. Based on the presented publications, participation
in scientific forums and dissertation work, it can be concluded that they are a personal merit
of the doctoral student. Simona Alexandrova managed, under the guidance of her scientific
supervisor, Prof. Lyubka Tancheva, to master a number of modern methods, to work in a team
and to maintain her research interests and contacts on problems that she develops consistently

and in collaboration with other researchers.

Evaluation of the training of part-time doctoral student Simona Alexandrova

Alexandrova at the BAS according to the credit system

On the table 1 presents the evaluation of the preparation of part-time doctoral student

Simona Alexandrova Alexandrova at the BAS under the credit system.

Table 1 Evaluation of the preparation of part-time doctoral student Simona

Alexandrova under the BAS credit system



Indicators Mandatory minimum Simona Alexandrova

credit points

Implementation of an educational 130 130
program
Approbation of the scientific 40 376
program
Publications of scientific results 80 256

on the topic of results

Total number of credit points 250 762

Correspondence doctoral student Simona Alexandrova has completed the doctoral

training program at INB-BAS with 3 times more credit points.
Conclusion:

My assessment of the submitted thesis "Neuroprotective mechanisms in the effects of
ellagic acid on an experimental model of Parkinson's disease in rats" by Silvia Alexandrova
Alexandrova is positive. The dissertation work is up-to-date, with scientific and applied
significance. Silvia Alexandrova knows the presented problem well, she has mastered many

modern methods, which she uses in the experimental part of the doctoral thesis.

In the dissertation work "Neuroprotective mechanisms in the effects of ellagic acid
on an experimental model of Parkinson's disease in rats" data from previous studies of the
working group, researchers from IBN, were used. This is evidence of teamwork and focused
efforts in developing topics related to elucidating the pathogenetic mechanisms of a socially
significant disease such as PD. The use of the most suitable models and methods for the
implementation of the set goal and tasks is justified. The original idea, the topicality of the
problem, the excellent knowledge of the issues under consideration, the possibility of
interpretation and comparison of the obtained results with data from experimental studies of
other authors, the expressed hypotheses, conclusions and contributions of theoretical and
practical importance give me reason to positively evaluate the dissertation work of Simona
Alexandrova. the abstract to it and the scientific production on the subject of the dissertation,
the conclusions and contributions made and to vote convincingly to award the educational and

scientific degree "Doctor" to Simona Alexandrova Alexandrova in the field of higher



education 7.0 Health care and sports, professional direction 7.1 Medicine and doctoral

program in Pharmacology.

28.02.2023 prof. I.LKostadinovag MD, PhD
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