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[IpenocTraBeHUSAT MU 3a pELEH3Us AUCEPTALIMOHEH TPYJ € HamucaH Ha 156
CTaHAAPTHU MAIIMHONUCHU cTpaHulU. ChAbpiKa KaKTO CIEABA: ChbIbpKAHUE U
W3MOJI3BaHU CHKpaIeHus -3 CTp.; BbBEIEHUE - 2 CTp.; IUTepaTypeH o030p - 56
CTp.; LIeN W 3ajayu, matepuanud u meronu - 10 ctp.; pe3ynraTu, oOChHXKIaHE U
o0oO1IeHne Ha pesyiararure — 25 CTp.; W3BOAU, MPUHOCH, NyOUKALMH U
npencraBsHus — 3 ctp. u oubnuorpadus - 48 crpanunu. OHarseneH e ¢ 12 ¢purypu
u 3 tabnuiu. bubnuorpadckara cnpaBka oOxBama 12 Obarapcku u 356 qyxau
aBTOpPHU.

PaGorara e mocBereHa Ha (apMaKOJIOTMYHO MPOy4YBaHE Ha e(EeKTHTE Ha
€CTeCTBEHATa eJaroBa KMcejlnHa OT Hap — NPUPOJIEH MOIU(EHON C IUUPOK CIIEKThP
Ha (apMakoJIOrMYHa AaKTUBHOCT - BBPXY EKCICPUMEHTAICH MOJEI Ha
[TapkuHcoHOBa OOJIECT.

B nocnegnute neceruneTus ce HaOMOJaBa 3aCHICH HHTEPEC KbM JeUeOHHUTE
NpOAYKTH OT mnpupoanu wuztoununu. Camo 3a nepuoma 1981 — 2006 r.,

6J1ar0}:1apeHHe Ha YCWIMATA 3a pa3pa60TBaHe Ha HaTypaJHh JICKapCTBCHU



CpelCcTBa, B MEOUIMHCKaTa jedyeOHa NpaKTHKa ca BbBEICHHM HOBH €CTECTBEHU
OMOJIOTMYHOAKTUBHU  TperapaTd, KOWTO ChbcTaBisiBaT 63% oOT BCHUYKH
peructpupanu (apmMakoTepaneBTUYHU areHTH. B Ta3u Bpb3ka € HeoOXoauMmo Ja
0TOENEeKUM, Y€ eKCTPAKTUTE OT IJI0Ja, KOpaTa, CEMKUTE U JIp. YaCTU Ha Hapa ce
U3MO03BAT OT BEKOBE B TPAIULIMOHHATA KUTACKAa MEIMLIMHA, B AlOPBEIUUYECKUTE U
penuua Jpyru U3TOYHHU €CTECTBEHH JieueOHU MpakTHKU. M3BecTHO € eeKTUBHOTO
NPUIIOKEHHE HA eKCTPAKTUTE OT Hap 3a MpeJra3BaHe oT U 00JieKyaBaHe Ha AUa0eT,
aTepoCKJIepo3a, XUIEPTOHMS, XUIEPIUNUIEMUsl, HSIKOM BUIOBE pak, s3Ba U
3a00JIsIBaHUsl HA XpaHOCMUJIATEIHATa CUCTEMa, KAaKTO M MpPU pa3UYHU BUPYCHH
uHpekuuu. B mocnennute neceruseTvs, HaAyYHUTE THPCEHHs 3a MOTCHIMAIHU
OnmaronpusATHU NpO(UIAKTUYHU U JiedeOHU e(eKTH Ha Hapa OCHOBATEIHO Ce
Haco4yBaT M KbM TIpylara Ha HEBPOJAETEeHEpaTUBHUTE 3a00JSBaHUSA, KOUTO
IIOKa3BaT TPEBOXKEH CTATHCTUYECKH PBCT M NPEICTABIABAT HW3KIIOUYUTEIHO
CEpHUO3EH MEUIIMHCKU U COLUaeH Mpooem.

bonecrtra na I[lapkMHCOH € BTOPOTO HAM-4YECTO CPEIIAHO COLMAJIHO 3HAYUMO
3a0onsBane cien bomectra Ha Anuxaiimep. B mpoabipkeHue Ha JeceTUeTHs,
peaMila HayYHM €KUM C€ ONUTBAT Ja pa3paloTiT ePEeKTUBHU U Oe3BpeAHU
NpPEeBaHTUBHU M TEpaneBTUYHM  CpEICcTBa  3a  ToBa  CHEUU(UYHO
HEBPOJIET€HEPAaTUBHO 3a00JIsIBaHE, HO 32 MOMEHTAa yCWIMATA UM HE Ca yBEHYAaHU
ChC 3HAYUM YyCIIEX.

bonecrra na [IlapkuHCOH ce XapakTepu3upa ¢ HOPOTPAXUPAHO HAYAJO,
MyJITA(AKTOPHA €THOJIOTUS M MaToreHe3a W pa3HOJMKa KIMHUYHA KapTUHA IpU
OTIEIHUTE MAalMEeHTH, KOETO 3aTpylHsBa OTKPUBAHETO HA YHUBEPCAJIHU
e(pEeKTUBHU TEparieBTUYHU NMPOAYKTH. Ha To3M eran, HaNUYHUTE MEIUKaMEHTO3HU
CpelICcTBa Cca HAacOYEHM CaMO 3a CHMITOMAaTUYHOTO IIOBJIMSBAaHE Ha

HCBPOACTCHCPATUBHUTC U3BMCHCHHUA U HC CC OTpa3saBaAT CBbIICCTBCHO BHPXY XO044d Ha



6onectHus npouec. ETo 3aio, oTkpuBaHeTO Ha OMOJOTUYHO-aKTUBHU BEIIECTBA C
NOTEHIMATHU e(eKTH 3a MPEeBEeHUUs M Tepanusi Ha HEBPOAECTEHEPATUBHUTE
yBpexXJaHusd, B T.4. U bonecrra Ha [IapkMHCOH, € OT IBPBOCTENIEHHO 3HAYECHUE 32
MEIMIMHCKATa IpaKkTUuKa. B TO3M cMHUCBI, Temara Ha JUCEPTALMOHHUA TPYyH €
M3KJIIOUUTETTHO aKTyaiiHa. ToBa € J00pe U3ThKHATO BbB BbBEICHUETO, KATO YMEJIO
€ HaOJIerHaTO U BBbPXY JIEYEOHOTO AEWCTBUE HA Hapa M B YAaCTHOCT Ha ejaroBara
kucenuHa. OuepraH e (papMakoJOTHMUHHUS CHEKThp Ha JEHCTBUE HA eJjaroBaTa
KHcelnHa Ha Oa3aTa Ha JOCETalllHUTE EKCIEPUMEHTAJIHU MpOYy4YBAaHUS U €
nogyepran  (axkThT, uye B o0mactTa Ha HeBpodapMakoJOrusTa JIUICBAT
CBIIECTBEHM JIaHHU 3a HeiHara OHMOJOrMYHAa aKTUBHOCT INpu OoJjiecTTa Ha
[TapkuHcoH. JlucepraHTkaTa OMMCBa MHOI'O apryMEHTHpPAaHO HEOOXOIUMOCTTa OT
npoBeXJaHe Ha (apMaKOJOTMYHM M3CIEABAaHUS 32 M3y4yaBaHe e(eKTuTe Ha
ejaroBara KHUCEJIMHA IPU EKCIEPUMEHTAJIEH Monell Ha [lapkMHCOH, KOUTO MOrar
Ja JONpPUHECAaT OT €JHAa CTpaHa 3a KOCBEHO JONBJIIBAHE HA CBLIESCTBYBALIUTE
Hay4YHHU JAHHHU 34 [TaTOreHe3aTa Ha CTPAJAHUETO U OT IPYyTa - 3a pa3KpUBAHETO Ha
HOBU BB3MOXHHM €CTECTBEHM pEIIEHUs 3a TMpeBeHUUs Wi 3a0aBsgHE Ha
€BOJIIOLUATA HA TOBA HHBAIMAN3UPALLO HEBPOJECTEHEPATUBHO YBPEXKIAHE.

MHuoro no6po BHedaTieHUE MPaBU CTPYKTYPUPAHETO U OOOOIIEHHUETO Ha
BCUYKM CHCTEMAaTHU3MpaHU HaydyHU (akTd B paMKUTE Ha H3YEpPIATEITHUS
JUTEpaTypeH 0030p, KOWTO SICHO ouepTaBa HEOOXOAMMOCTTa OT MYJITHTapreTeH
noAXoJ 3a npeBeHUuUs U yeyeHue Ha BII, 3a na ObaaT MOBIMSIHM KOMIUIEKCHO
MHOTOOPOMHHUTE ¥ MATOT€HETUYHU MeXaHu3Mu. llutupanu ca chbBCeM yMECTHO
HNPEAUIIHATE W3CIEABAHUSA HAa HAY4YHUS KOJIEKTUB, AEMOHCTpUpAIlU HaHHU 3a
IUTYyPUIIOTEHTEH HEBPOIPOTEKTUBEH €(EKT Ha eJaroBaTa KUCEJIMHA IPU TPU3AUHU C
EKCIEPUMEHTAJIEH  MOJEI  Ha  CKOIOJaMMHOBAa  aMHE3Ms,  BKIIIOYBAIL]

MHOI'OKOMIIOHCHTCH MCXaHH3bM Ha ILCP'ICTBI/IG qpe3 AHTHOKCHUJIAaHTHU,



AHTUXOJIMHECTEPAa3HU H  JIOMIAMUH-MOJYJHMpAIX  CBOMcTBa.  HacrosimmsT
JIMCEPTALIMOHEH TPY/]I CE SIBIBA €CTECTBEHO MPOABIDKEHUE HA TE€3U U3CIICABAHHUS.
OmnarnensiBaneTo (BKJI. ¢ IBETHU GUTYpU — BHXK CcTp. 23, 24, 29, 35, 36 u np. ) omie
B Ta3W MbpBa OCHOBHA YaCT HA AUCEPTAUMOHHHUS TPYH, JONPUHACS CHIIECTBEHO 3a
[AJIOCTHOTO BIIEUATJICHUE OT paboTata Ha Mar. gapMm. AJEKCaHApPOBa U MOKa3Ba
3abJI00YCHNATE M MO3HAHMS KaKTO B 00JIaCTTa Ha €TUOJIOTHATa, IaToreHe3ara U
BB3MOKHHUTE TEPAlleBTHYHHA BB3MOXKHOCTH Ha OonecTTa Ha [lapkuHCOH, Taka U Ha
(hapMakoJIOTUYHATAa XaPAKTEPUCTHKA HA MPUPOJHUTE MOTUGPEHOIN U B YACTHOCT
Ha ejaroBaTa KHCEJIMHA. 3HAYUTEIHO C€ YJECHSBA U BB3MOXHOCTTa 3a
3armo3HaBaHe Ha YeTSIMs ¢ MHOTooOpasHaTa (pakronorus. Cayuram 3a YMECTHO Ja
npenopbryaM ciie]] MyoJnyHaTa 3alluTa, JOKTOpaHTKaTa Ja opopMu JTUTepaTypHUS
0030p KaTo OT/IeJIeH MOHOTpaduIeH TPY/I.

N3uepniatennuar autepaTypeH o030p € 0a3a 3a aaekBaTHO ¢GopMyaupaHEe Ha
HayyHaTa LeJI W MPOU3THYAIIMTE OT HEes 3aJadd: Cbh3JaBaHE Ha MOJXOSII
EKCIIEpUMEHTAJIEH  JW3allH 32  OXapakTEepu3UpaHE HA  EBEHTYAIHHUTE
AHTUOKCUJIAHTHU M HEBPOIPOTEKTUBHU €(EKTH Ha enaroBara KHUCEIWHA TIPH
IUTbXOBE C ekcnepumeHTaneH TokcndyeH 60HDA-oB mozen nHa IlapkuHCcoHOBa
OoJect, KOWTO ce mpuema 3a BepudHuIMpaH MOJET Ha TOBA HEBPOACTEHEPATUBHO
3a00JIIBaHe.

B kpas na nutepaTypHus 0030p € GoOpMyJHpaHO TOYHO OCHOBAHHMETO 3a
IJIAHUPAHUTE  HAYYHU  U3CJICABAHUS, ONHCAaHU C€a SCHO KOHKPETHUTE
EKCIIEPUMEHTAJIHU LEJIH U 33/I1a4M U Ca pa3riielaHu B JETAWI BCUUKHU U3M0JI3BAHU
EKCIICpUMEHTAIHA Marepuanu U meroau. B rmaBa ,,Marepuanu u meroau
EKCIIEpUMEHTATHUAT MaTepHall € MHOTO JI0Ope OnmvcaH U KiIacupUIMpaH, JaJICHA
Ca BCUYKM BHJIOBE C€KCIEPUMEHTAIHU NPOTOKOJIHU, XUMHUKAJIM M PEarcHTH.

HpaBI/IJIHO HO,[[6paHI/I H TOYHO OXapaKTCpHU3HWpPaHU Ca IMNPCABUIACHUTC OCHOBHHU



CKCIIEPUMEHTAIIHA HAIIPaBJICHUSI C BKIIOUCHUTE BBB BCSAKO OT TSIX KOHKPETHU
u3cienBaHus. YOEOuWTeTHO ca JOKa3aHW TMpeJuMcTBaTa Ha  MOAOpaHUS
EeKCIIepUMEHTAJICH  Mojen.  M3kimouuTenHo  100po  BIeUYaTiieHWe  MpaBH
W3I0JI3BAHETO HA ,,AHAJIM3 Ha TJIABHUTE KOMIIOHEHTH® WU T.H. ,,KiabcTepeH
aHAM3“, 3a YCTAaHOBSBAaHE HAa TMPWIMNKA W PA3IUKA MEXAYy OTICITHHUTE
EKCIIEPUMEHTAHN TPYNU IUTBXOBE, KAKTO U 3a WACHTU(HIMpaHE HAa OCHOBHHTE
BPB3KH MEXIy MPOMEHIUBHUTE, OTTOBOPHU 32 BApUAOMIIHOCTTA HA aHATU3UPAHUTE
TaHHM.

B mera rnaBa ca npeactaBeHu ETAWIHO, PA3TUYHUTE TPYNH HAYYHU JaHHU
(moBeeHYECKH W OWMOXUMUYHH), TIOJYYEHH B pE3yiATaT OT MPOBEACHUTE
(bapMaKoJIOTUYHU EKCIIEPUMEHTH C €JlaroBa KHCEIMHA BBPXY IUTBXOBE C
excriepumenTanied mojen Ha BII. M B Ta3u rimaBa Ha JOucepTallMOHHUS TPYI
JUCepTaHTKAaTa € BIOXKUIIA YCUIIHS 32 TOOPOTO OHArjieisiBaHE HA BCUUKH MOJTYYCHH
pesynratu. Beuuku Gurypu, cxeMu u TaOJIUIM ca TOYHU U JIECHU 32 Bh3IPUEMaHE
OT YWTaTeNs, opaau noopara nmoapeada u opopMsHe Ha JIETEHIUTE Mo TaX. Tosa
€ 0COOCHO BAXXHO MPH CPABHSIBAHETO HA PA3IUYHUTE MPOCICASIBAHU MapameTpH.
Jluckycusra cienBa Xo/1a Ha MOJYYEHUTE eKCIIEPUMEHTATHU pe3yaTaTu. CTHIBT €
SICeH, KOHKPETEH 1 0a3upaH Ha GaKkTUTE OT JUTEepaTypHUsI 0030p, KOETO TOBOPHU 32
no0pa nHGOPMHUPAHOCT HA TOKTOPAHTKATa M 3a CIIOCOOHOCTTA M Jla C€ OPUEHTUPA
MPaBWJIHO B MHOTOTO TIOJIYYEHHM pe3yJTaTH, Ja W3BJIeUe ECeHIMITa W Ja
dbopMynHpa MPaBUIHO MPOU3TUYAIIATE OT JUCKYCHATAa M3BOAM M TpuHOCH. OT
MPEIU3HO TMPEJACTABEHUTE PE3yJTaTH CJEeABAT JIOTUYHO O(QOPMEHUTE HW3BOAU U
MPUHOCH, KOUTO SICHO MOJYepTaBaT HEChbMHEHATa HayYHA U HAyYHO-TPAKTHUECKA

CTOMHOCT Ha AUCCPTAIUMOHHUS TPY .



VYcranoseno e, ye EK mputexkaBa u3pa3eHM HEBPOINPOTEKTHBHU €QEKTU
BBpPXY IUTBXOBE C Mojen Ha yHuiarepasHa 6-OHDA-unnynupana bosect Ha
ITapkuHCOH.

[lonmyyeHn ca KOHKpETHHM JaHHM 32 MHOrO(aKkTOpPHHM, KOMIUIEKCHU
MEXaHU3MU Ha YycTaHoBeHuTe 3amuTHU edextu Ha EK Bbpxy miubxoBe c
ekcnepuMeHnTanHa bIl:

- MoOIHO aHTHMOKCUJAHTHO JIEHCTBUE, KOETO BOAMU JI0 CTUMYJIMPAHE Ha
€CTeCTBeHAaTa aHTUOKCUAHTHA 3alllUTa;

- IloBnusBaHe Ha JONMAaMHMHOBHTE HMBAa B MO3bKa Ha IUIBXOBETE C
excnepuMeHnTanHa bll, tperupanu ¢ EK.

Cunuram nannHuTe 3a cnocoOHoctra Ha EK na yBennuaBa 10mMaMHHOBUTE
HUBa B MO3bKa Ha IUTbXOBETE ¢ excnepuMmeHnTanHa bll, koero Moxe na nosene 10
3a0aBsiHE Ha MPOrpecHsiTa Ha TOBAa TEXKO HEBPOJET€HEPATHBHO 3a00JsiBaHe, 3a
ChILIECTBEHW OT HayyHa W Hay4HO-NpaKTHMuYecKa TrienHa Touka. HHTepec
npencraeisiBa U (PakThT 3a cenekTuBHO JeiictBue Ha EK, BBpXy mnpeaumHo
yBpeneHara xemucdepa, KbJAeTO HUBATa HA OKCUJIATUBHUS CTPEC Ca YYBCTBUTEIIHO
MO-BUCOKM OT Te€3W Ha HUHTakTHaTa Xemuchepa. CurHupukaHTHa MPOMSHA B
JOTIaMUHOBUTE HUBA CHUIO € YCTAHOBEHA MOBEYE UIICUIIATEPATTHO MPU KUBOTHUTE,
nperpetupann ¢ EK. [locnennusT u3Boa 3a MOTBBbPAUTENIHU pPE3YJTAaTH OT
IIPOBEJICHUSI KJIBCTEPEH aHaIM3, KOWTO TIO3BOJIABA Ja CE€ HHTErpupar
MOBEJICHYECKUTE U OMOXMMUYHHUTE JaHHH, € OCOOCHO BaXX€H 3a OPOpMsHE Ha
IJI0OCTHATA KapTHHA HAa HAy4YHUTE M3CIEIBAaHUA U 3a YTBbpP)KIaBaHE Ha
3aKJIFOYEHHUETO 32 MYJTUTApreTeH MEXaHW3bM Ha INPEBAHTUBHUTE CBOMCTBA HA
elaroBata KHCENMHa, KOSTO JAeWCTBUTEeNHO 3abaBs mnporpecusta Ha BII B

KOHKPCTHUTC CKCIICPUMCHTAJIHU YCIIOBUA.



Bb3 OCHOBa Ha TNOJNy4EeHUTE pe3yJATaTH M HANPABEHUTE W3BOIAU, B
JUCEPTALMOHHUS TPYJ Ca U3BENECHU 4 OCHOBHU IIPUHOCA:

L. 3a IbPBH ITBT CE€ YCTAHOBSIBA HEBPOIPOTEKTUBHOTO JieiicTBre Ha EK
BbpXy yHwiarepaieH 6-OHDA-momen Ha bBII, mpu HEWHOTO NPEBaHTUBHO
MPWIOYKEHUE.

2. [Tomyyenn ca OpUIMHIHM JAQHHU 3a TpsIKa KOpeNamus MEXIy
Bb3CTAHOBSIBAHETO Ha JIOMAMHHEPIrMYHATa CHCTEMa, AaHTUOKCHIAHTHUS €(eKT U
MOI00PSIBAHETO Ha HEPBHOMYCKYJIHATa KOOPAMHAIMS MPU ILTHXOBE, BCIIENICTBHE
MPEBAHTUBHOTO Ipuiarade Ha EK.

3. 3a ITbPBH ITBT CE€ YCTAHOBSIBA M3pa3eHa CENEKTUBHA aKTUBHOCT Ha EK
BBpPXY YBpE/IeHaTa MO3bYHA XeMuc(epa B CPABHEHHE C MHTAKTHATA, KOETO € BUITHO
OT Pa3IMKUTE MEXIy IIpoMeHeHuTe nokaszareny Ha OC 1 Ha JONTaMHHOBUTE HYBA B
JIBEeTe XeMUchepH.

4. IIpencraBar ce 3a MBPBU BT WHTETPUPAHN IIOBEACHYECKU H
OMOXMMWYHM JaHHM, B TMOAKpena Ha 3akmodeHuero, uye EK mposBssa
€THOBPEMEHHO KOMIUIEKCHH HEBPOIIPOTEKTUBHA CBOWCTBA W 4pPE3 PpasiIMuHU
OMOXOMWYHM MEXaHM3MM MoXe Ja 3abaBu mporpecusita Ha bBII B
EKCIIEPMMEHTAIIHU YCIIOBHUS IIPY IUTHXOBE.
bux wuckana pga mnogyepras Mosita 00OCHOBaHa OT KadyecTBaTa Ha

IUCEPTALIMOHHMA  TpPyJI BHCOKAa OI€HKAa Ha TeMmaThkara, I[oJ0paHuTe
€KCIIEPUMEHTAIIHM METOJIH, MPOBEICHUTE CPABHUTEIIHU W3CIICBAaHUsI, BIOKECHUTE
yCWIUS W TpPYHd, ISUIOCTHUS HAy4HO-NPAKTHMYECKU IMpPUHOC Ha paboTtata Ha
noktopaHT CumoHa AJleKcaHApoBa M Ha HaydHMsl W ppkoBoauren. IIpexkpacHo
BIIEYATIICHHE NpaBU U OQOpPMSIHETO Ha aBTopedepara KbM AUCEpTaALUATA,
CTPYKTYypHpaH U U3rOTBEH CHOPE] CbOTBETHUTE KPUTEPUU U U3UCKBAHMS U MHOI'O

L[06pe OHAarJcAacH. ]_[SIJIOCTHOTO MH OTJIIMYHO BIICHATJIICHHUC CC IIOJCHUIIN U OT (I)aKTa,



ye AuekcaHapoBa ce € cbhoOpa3uia C I'bpBOHAYAJHUTE MU 3a0€NeXKu 3a
OTCTpAaHsABaHE Ha W3BECTHU CTWIOBM HETOYHOCTH M IIPABOIMCHU TIpelku. B
OKOHYATEJIHHs BApUAHT HA TPYJA T€ Ca U3LIO0 KOPUTUPAHH.

OIIEHKA HA KPUTEPUUTE B CBOTBETCTBHE CHC 3PACPH m
ITPABUJIHUK 3A OBYUEHUE HA TOKTOPAHTU HA UHbB — BAH.

BbB BpB3Ka ¢ JOUCEPTALMOHHMS TpyHd, JOKTOPAHTKaTa IpPEncraBs 5
nyOnukanuu, Ha 3 OT KOMTO € IbpBU aBTOp. Ha myOnukyBaHuTe craTuu ca
HamepeHu o60mmo 24 uutupanus. [IpencraBenu ca yyactus B 12 HayuHu gopyma,
CBBbP3aHU C AMCEPTALMOHHUA Tpyd — 1 HamuoHaneH m 11 MexayHaponHu B
CTpaHaTa u 4y>XOuHa.

OT npunoxeHuTe MaTepualid Mo IMpoLeaypara craBa SICHO, Y€ € ChOpaH
HeoOxomuMuUAT Opoit Touku, B cboTBeTcTBUE ¢hc 3PACPD u npasunnuka na MH 3a
HETOBOTO IIPUJIAraHe.

3AKJIIOYEHUE: IlpeacraBeHuaTr My 3a peueHsus [lucepranmoHeH Tpya
NPEACTaBJIsIBA  AKTyaJlHO, HMHTEPECHO U  OpPUTMHAJIHO  IPOyYBaHE  Ha
(dapmakosornyHuTe  cBOMCTBa Ha npupogHuss nonmudenon EIN Bbpxy
exciepuMeHTaieH monen Ha bBII y murexoe. Cunmram, 4Ye MOIMYYEHHUTE HOBH
pe3yJITaTu 3a MYJITUTAPreTEH HEBPOIPOTEKTUBEH MEXAHU3bM HA BB3JICHCTBUE HA
EI' B KOHKpeTHHs EKCIEpMMEHTAJI€H MOJEJ, HE CcaMO paslupsBaT
(bapMakoOMONIOrMYHUS TMAacCOPT HAa TO3M JIOKa3aH OT JPEBHOCTTA NPUPOJACH
JICYUTEN, HO MPEJICTABIsABAT LIEHHA HaXO/JKa U OCHOBA 3a ObJELIM M3CJEeIBaHMS B
MOCOKa Ha pa3paboTBaHe Ha €(EKTHBHH €CTECTBEHHU JIEKapCTBa 3a MPEBEHLUS U
neyeHue Ha 6osectra Ha [TapkUHCOH.

Bcuuko ToBa MM JaBa OocHOBaHME YOENEHO JAa Mpeioka Ha BCHUYKH

YJICHOBC HA HAYYHOTO XYPH Ja I'IaCyBaT IIOJIOKUTCIIHO 3a IIPUCHIKIAHC Ha Mar.



dapm. Cumona AnekcanapoBa AJekcaHapoBa 00II000pa3oBaTeIHaTa U HaydHa

crened ,,/JJOKTOP.

27.02.2023 .
Codus Hou. I-p Mapus [1anazosa, ad
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The dissertation submitted to me for review is written in 156 standard
typewritten pages. Contains as follows: table of contents and
abbreviations used -3 pages; introduction - 2 pages; literary review - 56
pages; purpose and tasks, materials and methods - 10 pages; results,
discussion and summary of the results - 25 pages; conclusions,
contributions, publications and presentations - 3 pages and bibliography
- 48 pages. Illustrated with 12 figures and 3 tables. The bibliographical
reference covers 12 Bulgarian and 356 foreign authors.

The work is devoted to a pharmacological study of the effects of natural
ellagic acid from pomegranate - a natural polyphenol with a wide
spectrum of pharmacological activity - on an experimental model of
Parkinson's disease.

In recent decades, there has been an increased interest in medicinal
products from natural sources. Only for the period 1981 - 2006, thanks
to the efforts to develop natural medicines, new natural biologically
active preparations were introduced into medical treatment practice,
which make up 63% of all registered pharmacotherapeutic agents.

In this regard, it is necessary to note that the extracts of the fruit, bark,
seeds, etc. Pomegranate parts have been used for centuries in traditional
Chinese medicine, Ayurvedic and a number of other Eastern natural
healing practices. Pomegranate extracts are known to be effective in



preventing and alleviating diabetes, atherosclerosis, hypertension,
hyperlipidemia, certain types of cancer, ulcers and diseases of the
digestive system, as well as acute viral infections.

In recent decades, scientific searches for potential beneficial
prophylactic and curative effects of pomegranate have rightly focused on
the group of neurodegenerative diseases, which show an alarming
statistical growth and represent an extremely serious medical and social
problem.

Parkinson's disease is the second most common socially significant
disease after Alzheimer's disease. For decades, a number of scientific
teams have tried to develop effective and harmless preventive and
therapeutic agents for this specific neurodegenerative disease, but so far
their efforts have not been crowned with significant success.

Parkinson's disease is characterized by a protracted onset, multifactorial
etiology and pathogenesis, and a diverse clinical picture in individual
patients, which makes it difficult to find universally effective therapeutic
products. At this stage, the available medications are aimed only at the
symptomatic impact of neurodegenerative changes and do not
significantly affect the course of the disease process. Therefore, the
discovery of biologically active substances with potential effects for the
prevention and therapy of neurodegenerative damages, including and
Parkinson's disease, is of paramount importance to medical practice.

In this sense, the topic of the dissertation is extremely relevant. This is
well pointed out in the introduction, skillfully emphasizing the medicinal
effects of the pomegranate and ellagic acid in particular. The
pharmacological spectrum of action of ellagic acid is outlined on the
basis of experimental studies so far and the fact that in the field of
neuropharmacology there is a lack of substantial data on its biological
activity in Parkinson's disease is highlighted.

The doctoral student describes in a very well-argued manner the need to
conduct pharmacological studies to study the effects of ellagic acid in an
experimental model of Parkinson's, which can contribute, on the one
hand, to indirectly complement the existing scientific data on the
pathogenesis of the disorder, and on the other hand, to the discovery of



new possible natural solutions to prevent or delay the evolution of this
debilitating neurodegenerative disorder.

A very good impression is made by the structuring and summarization of
all systematized scientific facts within the comprehensive literature
review, which clearly outlines the need for a multi-targeted approach to
the prevention and treatment of PD in order to comprehensively
influence its multiple pathogenetic mechanisms. The scientific team's
previous studies demonstrating evidence of a pluripotent neuroprotective
effect of ellagic acid in rodents with an experimental model of
scopolamine amnesia, including a model of multicomponent mechanism
of action through antioxidant, anticholinesterase and dopamine-
modulating properties. The present dissertation work is a natural
continuation of these studies.

The illustration (including colored figures - see pages 23, 24, 29, 35, 36,
etc.) already in this first main part of the dissertation contributes
significantly to the overall impression of the work of M.Sc. Pharm.
Alexandrova and shows her in-depth knowledge both in the field of
etiology, pathogenesis and possible therapeutic options of Parkinson's
disease, as well as in the pharmacological characteristics of natural
polyphenols and in particular ellagic acid.

The possibility of familiarizing the reader with the diverse facts is also
significantly facilitated. I consider it appropriate to recommend that after
the public defense, the doctoral student should form the literature review
as a separate monographic work.

The comprehensive literature review is a basis for an adequate
formulation of the scientific goal and the resulting tasks: creating an
appropriate experimental design to characterize the possible antioxidant
and neuroprotective effects of ellagic acid in rats with an experimental
toxic 60HDA model of Parkinson's disease, which i1s assumed to be
verified model of this neurodegenerative disease.

At the end of the literature review, the basis for the planned scientific
research is precisely formulated, the specific experimental goals and
tasks are clearly described, and all the experimental materials and



methods used are examined in detail. In the Materials and Methods
chapter, the experimental material is very well described and classified,
all kinds of experimental protocols, chemicals and reagents are given.
Correctly selected and precisely characterized are the intended main
experimental directions with specific studies included in each of them.
The advantages of the selected experimental model have been
convincingly proven. It makes an extremely good impression to blurt out
"Principal Component Analysis" or the like. "Cluster analysis", to
establish similarities and differences between the individual
experimental groups of rats, as well as to identify the main relationships
between the variables responsible for the variability of the analyzed data.
In the fifth chapter, the different groups of scientific data (behavioral
and biochemical) obtained as a result of the pharmacological
experiments with ellagic acid on rats with an experimental model of BP
are presented in detail. And in this chapter of the dissertation, the
doctoral student has made efforts to present all the obtained results well.
All figures, diagrams and tables are accurate and easy for the reader to
perceive, due to the good arrangement and shaping of the legends below
them.

This is especially important when comparing different parameters being
monitored. The discussion follows the course of the obtained
experimental results. The style is clear, concrete and based on the facts
of the literature review, which speaks of the doctoral student's well-
informedness and her ability to correctly navigate the many results
obtained, extract the essence and correctly formulate the conclusions and
contributions arising from the discussion.

From the precisely presented results follow the logically formed
conclusions and contributions, which clearly emphasize the undoubted
scientific and scientific-practical value of the dissertation work.

EA was found to have pronounced neuroprotective effects on rats with a
model of unilateral 6-OHDA-induced Parkinson's disease.

Specific data on multifactorial, complex mechanisms of the established
protective effects of EC on rats with experimental PD were obtained:

- Powerful antioxidant effect, which leads to the stimulation of natural
antioxidant protection;



- Influence of dopamine levels in the brain of rats with experimental BP
treated with EA.

I consider the data on the ability of EA to increase dopamine levels in
the brain of rats with experimental PD, which can lead to a delay in the
progression of this severe neurodegenerative disease, to be significant
from a scientific and scientific-practical point of view. Also of interest is
the fact of EC's selective action, mainly on the damaged hemisphere,
where the levels of oxidative stress are significantly higher than those of
the intact hemisphere.

A significant change in dopamine levels was also found more
ipsilaterally in EA-pretreated animals. The final finding of confirmatory
results from the performed cluster analysis, which allows to integrate the
behavioral and biochemical data, is particularly important to shape the
overall picture of the scientific studies and to confirm the conclusion of
a multi-target mechanism of the preventive properties of ellagic acid that
actually slows down the progression of PD in the specific experimental
conditions.

Based on the results obtained and the conclusions drawn, 4 main
contributions are made in the dissertation work:

1. For the first time, the neuroprotective effect of EC on a unilateral
6-OHDA-model of PD was established, with its preventive
application.

2. Original data were obtained on a direct correlation 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 EA.

3. For the first time, a pronounced selective activity of EA on the
damaged cerebral hemisphere compared to the intact one was
established, which is evident from the differences between 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.

I would like to emphasize my high assessment of the topic, the
selected experimental methods, the comparative studies, the efforts and
work invested, the overall scientific and practical contribution of the
work of PhD student Simona Alexandrova and her supervisor, justified
by the qualities of the dissertation work. A wonderful impression is also
made by the design of the auto-reference to the dissertation, structured
and prepared according to the relevant criteria and requirements and
very well illustrated. My overall excellent impression was also enhanced
by the fact that Aleksandrova complied with my initial remarks to
correct known stylistic inaccuracies and spelling errors. In the final
version of the work, they have been completely corrected.

ASSESSMENT OF THE CRITERIA IN ACCORDANCE WITH
ZRASRB AND RULES FOR TRAINING OF DOCTORAL
STUDENTS OF INB - BA.

In connection with the dissertation work, the doctoral student presents 5
publications, 3 of which she is the first author. A total of 24 citations
were found on the published articles. Participation in 12 scientific
forums related to the dissertation work - 1 national and 11 international
in the country and abroad.

From the attached materials on the procedure, it is clear that the required
number of points has been collected, in accordance with the ZRASRB
and the rules of the IN for its implementation.

CONCLUSION:

The Dissertation work submitted to me for review is an up-to-date,
interesting and original study of the pharmacological properties of the
natural polyphenol EG on an experimental model of BP in rats. I believe
that the new results obtained for a multi-target neuroprotective
mechanism of action of EG in the specific experimental model, not only
expand the pharmacobiological passport of this anciently proven natural
healer, but represent a valuable finding and a basis for future research in



the direction of developing effective natural medicines for prevention
and treatment of Parkinson's disease.

All this gives me reason to confidently suggest to all members of the
scientific jury to vote positively for the award of M.Sc. Pharm. Simona
Alexandrova Alexandrova general educational and scientific degree
"DOCTOR".

27.02.2023
Sofia Assoc. prof. Dr. Maria Papazova, Ph.D
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