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1. Kpamku buoepaguunu oarnnu 3a kanouoama

KanaunaTtkara 3a npuckxkaane Ha OHC ,,iokTop® € 3aBbpiinia BUCHIETO CU
ob6pazosanue B FO3VY ,,Heodut Puncku®, rp. binaroesrpag 8 OKC ,,bakanaBbp* u
»MarucTep®, B CIEUAIHOCT ,,bBUONOTMYHO aKTUBHU BELIECTBA U JIEKAPCTBEHU
cpeactBa‘ mpe3 2017 . IIpe3 2022 r. 3apbpiiiBa JOMBIHUTEIHA KBATU(UKAIINS
3a ,,YUUTEN M0 XUMUS U 110 YOBEKBT U IpupoAaTa‘. Karo JIoruuHo npoabiikeHue
Ha CBOETO oOpa3oBaHue u KapuepHo pa3Butue oT 2018 mo 2022 r. ac. Tenuera e
peIOBEeH JOKTOpaHT B Kareapa ,,.Xumus“ Ha O3V ,Heodutr Puicku®, rp.
bnaroeBrpan ¢ Hayden pbkoBomuten mpod. m-p MBanmka CtaHKOBa, KbIETO
pa3paboTBa CBOSI TUCEPTAIMOHEH TpyJ Ha Tema ,,CHHTE3 Ha MPOW3BOIAHU HA
MEMaHTHHA C OYAaKBaHO MPOTEKTUBHO JAEUCTBHUE cpelly OosiecT Ha AnixaimMep®.
Ot 2023 r. Anekcannpa TeHueBa € aCUCTEHT B Karelpa ,,XUMHS Ha ChIIUS

YHUBEPCUTET.

1. Xapaxmepucmuxka Ha HayyHama u HAYYHO-NPULONCHAMA NPOOYKYUS HA
Kanouoama
OT mpeacTaBeHUs MU 3a PEICH3Us AUCEPTAIMOHEH TPy, KbM MOMEHTA Ha

HEropara 3aluTa ca myoJIMKyBaHu 2 Hay4yHU pa3paboTku. EqHaTa e B ciucanue



Amino acids (Springer) ¢ u.¢. 3.3 u Q1 B o6sact OpranuyHa Xumusi, a BTopaTa B
criucanueTo Scientia Pharmaceutica (MDPI) ¢ u.¢. 2.3 u Q2. IIspBara ot nBete
pa3zpabotku myOnukyBaHa mpe3 2020 r. oTpa3sBa 4acTTa OT AWCEPTAIMOHHUS
TPyl CBbp3aHa ChC CUHTE3a U M3CJIe[IBAHE HA HEBPOIPOTEKTUBHUTE CBOMCTBA U
BHUpYC MHXUOUpamus epexT Ha rpyra MPOU3BOJIHA HA MEMAHTHUHA C IIPUPOTHUTE
AMUHOKHUCEJMHU TIUIMH, BAJIMH U TUPO3UH U HETPUPOJAHATA aMUHOKHUCETUHA 4-
bayopodenmnananud. IlomydyeHnu, u3BeqeHM U JAUCKYTUPAHU Ca WHTEPECHU
3aBUCUMOCTH CTPYKTypa-OMOIOTHYHA aKTUBHOCT, KaTO CTaTUATA HOCH 25 TOYKU
Ha KaHaujaaTkara 3a npuaodusane Ha OHC ,nokTop*. OctaHanuTe 5 TOYKHA OT
HeooxoaumuTe 30 Touku cbriaacHo 3PAC, ITII3PAC u BrrpemnuTe npaBuia 3a
pa3Butue Ha akagemuuHus cbcTaB B FO3Y ,Heodut Puncku" ca momydenu ot
BTOpaTa myOJuKalus, Hocella TOYKOB akTUB OT 20 TOUKM Ha KaHIUJATKaTa ac.
TeHueBa, kato ¢ 45 TOYKK TS 3HAYUTENHO HAAXBBPJIA U3UcCKyeMuTe 30 TOUKH 3a
npugoouBane Ha OHC ,jgoxtop” B IIH 4.2. Xumnuecku Hayku. Bropata
nyOnukamuMss MO  TeMara Ha  JUCEPTAllMOHHUS  TPyJ  pasriexna
(dbapMaKOKMHETHKAaTa Ha HOBOIMOJYYCHUTE MOJIGKYJM B YacTTa C TAXHATA
XUAPOJUTUYHA CTAOUITHOCT KaTo ca U3MOJI3BaHu JiBe MojesHu cuctemu ¢ pH 2.0,
MMHUTHpAIllA cCTOMaxa B YOBEWIKHUS opranu3bM U pH 7.4, umurtupaia KpbBHA
miazma. M3non3Bana e ceBpemMenHa UV-Vis TexHuKa 3a ciie/ieHe Ha KHHeTHKAaTa
Ha XWJPOJIM3a, KOETO MOKa3Ba M W3MbJIIHEHHE HAa OOYYMTENHUS acleKT OT
JNOKTOpCKaTa JucepTauus, TbHl Karo JOKTOpPaHTKAaTa € YCBOWJIA €JHa
NEPCHEeKTUBHA TEXHUKA 3a CleJeHE KMHETUKaTa Ha pPeaklMUTe Ha OpraHuYHU
MoJiekysii. HampaBeHuTe wu3cienBaHUs IOKAa3BaT SICHO, OTHOCHUTENHO 100pa
CTaOMJIHOCT B U3IOJI3BAaHUTE MOJEIHU CHCTEMH, KOETO JaBa oOellaBaiia
aJTepHaTHBA 3a TAXHOTO M3IOJI3BaHE BbB (papmalleBTUYHATA U MEIUIIMHCKA
npakTuka. HampaBeHO € W KOJIMYECTBEHO CpaBHEHHE, OTHOCHO KUHETHKATa Ha
XUAposn3a B uHTepBai oT 10 yaca Mexay u3ciaeBaHUTE aHAI031 HA MEMAaHTHHA.
Ksaptunure Q1 u Q2 Ha 1BeTe CIMCaHusl, B KOUTO ca MyOJUKyBaHU PE3yITaTUTE

oT paboTaTa Mo NOKTOpCKaTa JMcepTalusl MOKa3BaT BUCOKO HAy4YHO HHUBO Ha



pesynratute. JOMBIHUTENHO JO0Ka3aTeJICTBO 3a KadyecTBOTO Ha HaydyHaTa
NPOAYKIMS Ha JOKTOpPAHTKAaTa ca M 3a0eisa3aHuTe 9 murara Ha €Ha OT JIBETe
pabotu, KoeTo i e moreco A-uHaekc 2 (Scopus). CHIIECTBEHO € J1a ¢ OTOSIEeKH,
4e U B JIBETE MPEACTaBCHH MyOIUKallMy KaHauaaTkara 3a npunoonsane Ha OHC
,JOKTOpP® 3aemMa IbpBa MO3WIMS CpEJ aBTOPHUTE, KOETO TOKa3Ba HEWHUS

CBHILIECTBEH MPUHOC B MPEACTABEHUTE Pa3pabOTKH.

III. Ocno6nu npunocu 6 HayuHama, HAYYHO-NPULONICHAMA U NPEno0asamencka
oelinocm Ha KaHouoama

HeBponerenepatuBHuTe 3a00J5BaHUs KbM KOMTO crmagar bosectra Ha
ITapkuncon m bonectra Ha AJjnxalMep OCBEH HETATUBHUTE 3APABOCIOBHHU
e(eKTu BbpXy MALUEHTUTE, CTPAJAIIM OT TSAX UMAT U U3KIIFOUUTEIIHO HETATUBHU
COLIMAJIHY MOCJIEACTBHS, CBbP3aHU C HEOOXOJUMOCTTA OT HEMPECTaHHA TPUXkKa OT
CTpaHa Ha OJIM3KUTE Ha 3a00JIeINUTe, KAKTO U OT CTPaHa Ha JAbprKaBaTa B JIMILIETO
Ha COLMAJHUTE HWHCTUTYLMU W 3[IpaBHUTE 3aBeleHUA. B nonbiHeHMe
€THOJIOTHSITA Ha Te3W 3a00JsiBaHHSA BCE OIlE HE € JOKpail HM3ACHEHa, Karo
CBIIECTBYBAT pPEAMIIA TEOPUHM, C KOWTO JOKTOpPaHTKaTa IIOKa3Ba, 4€ Ce ¢
3all03HAJIa B HAIPAaBEHOTO OT Hes JINTEPAaTypHO NPOYYBAHE BBB BpPB3KA C
JUCEPTALlMOHHMS TPYJH, BCAKAa OT KOMTO MMa CBOMTE OCHOBaHMs. ToBa € M
OCHOBHATa IPUYMHA, ITOPaAH KOSATO MOHACTOSIIEM HE3aBHUCUMO OT TOYKATa Ha
CBETa HEBPOJETeHEepaTUYHUTE 3a00IBaHUS OCTaBAT HEJIEYMMHU U BOJIAT JI0 ITbJTHA
MHBaIWIM3alKs Ha 3a0osienurte. J|Hec mpeasaraHute OT MEIUUUHATA JIEUYEHUS
BOJIAT CaMo J10 110100psiBaHE HA KOTHUTUBHUTE U MIOBEIEHYECKUTE CUMIITOMH, HO
HUTO €JHO OT MpWIaraHuTe JEKapcTBa HE MOXKE 3HAUYMTEIHO Ja MoI00pu
KayeCTBOTO Ha MBOT HA MALMEHTUTE, JOKATO 3a BCUUKHU TE3U 3a00JsIBAaHUS €
XapaKkTepHa HeraTUBHA MPOTpecus ¢ pa3nnyHa Obp3uHa. Hskoi oT BbBeKIaHUTE
pe3 FOAVHUTE JIEKAPCTBA 3a TPETHPAHE Ha IMALIMEHTH C HEBPOJETCHEPATHBHU
3a00JIIBaHUs Ca [IOHACTOALLEM M3TEIVIEHW OT Ma3apa Mopaaud J0Ka3aHu

SHAYUTCIIHN CTPAaHNIHHA eq)eKTI/I, KOC€TO CHJIHO HaMaJIsiBa 6p0$[ Ha ITIPpHUJIaraHuTc B



MOMEHTa 3a JICYEHHE MEAMKAMEHTH M HYXKJaTa OT Cbh3/laBaHE Ha HOBHU
JIEKapCTBEHU MOJIEKYJIM C HEBPONPOTEKTUBHU CBoOilcTBa. B pe3ynrar Ha
HaIpaBeHa 3aIbJI00YCHA INTepaTypHa CIpaBKa IO TeMaTa Ha JUCEPTAIMOHHUS
TpyJ OCHOBaHa Ha 120 nuTeparypHM W3TOYHHKA, OT kouTo 57 ca ciuex 2015
roauna, 60 ca npenu 2015 roauna, a 3a 3 HAMa UUTUPAHA TOJIMHA HA U3JIM3aHE,
SCHO W TOYHO ca (pOopMyIHpaHu aMOHWIIMO3HMU IEeT W 3a7a4d Ha HACTOSIIIUS
JIUCcEepTalMOHEH Tpya. Te ca B JIOTMUHO MPOJbKEHHE Ha paboTara B Kareapa
WXumusa© Ha FO3Y ,Heodbut Puncku® mo ch3maBaHeTo Ha TpejieKapcTBa 3a
TpETUpAHE Ha Pa3IUYHMU 3a00JIIBaHUS C MYJTUTaprereH eekrt, 0azupaHo Ha
CbBPEMEHHUTE CXBalllaHUsI 3a MYJITUIPUYMHHUS XapakTep Ha TrojsiMa 4acT OT
3a00IsIBAHUSATA.

[IpeacTaBeHUsAT JOUCEPTAMOHEH TPy € HAacO4YeH KbM CHHTE3,
OoXapakTepu3upaHe M W3CJeIBaHE Ha OWOJIOTMYHATA AKTUBHOCT HA HOBH
MEMAaHTUHOBA  TMPOU3BOJHA C  MPOTEMHONEHHU U  HENPOTEHHOTCHHU
AMUHOKHCENTMHU, IUMENTUINA U XETEPOLUMKICHU CheIUHEHUS, KAKTO U KOHIOTaTH
C TIO3HATH OT MPAKTHKATa HOOTPOMHIIM C IIeJI HAMUpPAHE HA CHHEPTHYEH e(DEeKT
Mexay nBata apmakodopa. Bcuuku cheiuHeHUs: ca HEONMMCaHU O MOMEHTA B
auTeparypara, KOeTo MpujaBa HOBOCT HA JAUCEPTALMOHHUS TPYJ, KaKBaTo € U
1[eJITa My 3a ThPCEHE HAa CbBPEMEHHA MYJITUTApPTreTHA Tepamnus. 3a MojJyyaBaHe Ha
TapreTHUTE MOJIEKYJIM Ca M3MOJI3BaHU CTaHAAPTHU METOJMU 32 CUHTE3 B pa3TBOP,
HO TpsiOBa Aa ce oTOeneXu, 4e KaTo aKTUBHPAIIM areHTH Ca W3MOJI3BAHU Hal-
ChbBPEMEHHUTE KOMEPCUAITHO HAJMYHHU TaKUBa, KOETO € JIOBEJIO J0 3all03HaBaHe
Ha JUCEpTAaHTKaTa C TEXHUTE MPEAUMCTBA W HENOCTAThlIM, MEXaHW3Ma Ha
aKTUBHPAHE HA TAPTETHUTE MOJICKYJIM M HYK/IaTa OT TOCJIEBAIIO TTPEUYUCTBAHE
OT HEXKEJIaHU CTPAHUYHU MTPOJIYKTH.

[IpuHOCHTE B HACTOSIIINS JUCEPTAIIMOHEH TPy MOTaT Ja Ob1aT 0000IIeHN B
JIB€ OCHOBHH T'PYIIH:
- lleneBu nu3aiiH, CUHTE3 Ype3 CTAaHIAPTEH CUHTE3 B pa3TBOP C U3IOJI3BAHE

Ha CbBPCMCHHHN KOHACH3UPAIIN CPCACTBA U OXAPAKTCPU3UPAHC CbC CbBPCMCHHU



aHAIMTUYHH TEXHUKU 32 JIOKa3BaHE HAa OPraHMYHU MOJIEKy/ I Ha 16 HOBH aHAIO3U
Ha MEMaHTHUH C TPUPOJIHHU, U HEMPUPOJHUTE AMUHOKHCEIWHHW, TUTCTITH]IH,
THA30JI0BU TPOU3BOAHM KAKTO M C HOOTPONUIIUTE KABHUHTOH, MHpAIeTaM,
MoIahMHUIT U TTHKAMUJIOH;

- buomornyHu wu3cieABaHUS COPAMO pa3IUYHU 3a00JsBaHUs C  Led
MYJITUTapreTHa TEpanus KaTo ca W3BEJCHU BaKHU 3aBUCHMOCTH CTPYKTypa-
aKTUBHOCT 32 HOBOCUHTE3HPAHUTE MOJIEKYJIH, KOUTO Ca CBEICHHU J0 3HAHUETO Ha
Hay4yHaTa OOIIHOCT, paboTemia B OJIM3KU TEMATHKU 4pe3 MyOJIMKyBaHETO UM B
JIBE MPECTIKHU MEKYHAPOIHU U3/1aHus, peheprupanu B 0a3uTe NaHHU Scopus U
Web of Sciences, kakTo u 1a mpejacTaBeHH Ha 4 MEeXKIyHapOHU Hay4YHU popyma.

B pesynTar Ha HampaBeHHMTE H3CIIEIBAaHUS Ca HM3BEICHH CIIEIHUTE HOBU
3aBHCHMOCTH CTPYKTYypa-OHOJIOTHYHA aKTHBHOCT:

- Ilpu wu3cneaBaHeTO HAa XUAPOJUTHYHATA CTAOMIIHOCT Ha TOJY4YEHUTE
aHaJI03M Ha MEMAHTHH € YCTaHOBEHO, Ue TS € 33J0BOJIMTENHA 33 TIEPUOJ OT HaJ
10 gaca B MOJIETTHM CHCTEMH Ha CTOMaX M KPbBHA IIA3Ma;

- OmnpenensHero Ha JTUNOPHUIHOCTTa HAa CHEAMHEHHUATA U CPABHUTEITHUST
aHaJIM3 TIOKa3BaT, Y€ yBEIMYaBAaHETO Ha 00eMa Ha MOJICKyJiaTa C BKIIOYBAHE Ha
apoMaTeH NMPBCTEH BOAM JI0 ChIIECTBEHO YBEIUYaBaHE Ha JIUNO(DUIHOCTTA,;

- In vitro W3crenBaHETO Ha AHTUOKCHUJAHTHATa aKTHUBHOCT Ha
HOBOCHHTE3MPAHUTE MOJIEKYJIM MOKa3Ba OOIIO0 HE3HAYMTENIEH aHTUOKCHIAHTEH
noteHuuan. M3kmoueHune ce HaOmogaBa 3a TPpU OT HOBOCHMHTE3UPAHUTE
ChEeIMHEHUS - KOHIOTaTa Ha MeMaHTHHA ¢ qunentunaa Gly-Gly u npousBomHuTE
My ¢ TIpHpoJieH U HenpupozaeH Phe;

- In vitro u3cneABaHETO HAa AHTHUBUPYCHATa AKTHUBHOCT CPEIly HSIKOJKO
IpyI¥ TPUTTHYA BUPYCH MTOKa3Ba, Y€ ChEMHECHHS Ca HEAKTUBHH, C U3KIIOYCHHUE Ha
aHaJiora ¢ aMMHOKHCenuHaTa Val, KoiTo moka3Ba rpaHuYHa aKTUBHOCT;

- Ilpu n3cnenBanus 3a epextu npu bonectra Ha [TapkMHCOH MEMaHTUHOBHSI
anasor ¢ Tyr moka3Ba mogoOpsiBaHe Ha MTAMETOBUTE QYHKITUN CHH3MEPHUMO C TOBA

Ha M3XOJAHHA MCMAHTHHA, HO C MNPCAMMCTBOTO Ha HaMalicCHa TOKCHYHOCT. B



JOI'bJIHEHNE OMOJIOTMYHUTE U XMUCTOJIOTMYHU U3CIIEBAHUS HA ChILlaTa MOJIEKYJIa
pa3KpuBar, 4e TS HMa IMOJIOKHUTENEH e(EeKT camMO BbpXY HapylleHaTa oOT
CKOTIOJIaMHHA KPaTKOCPOYHA IMaMeT, KaTo €(EeKThT € ChU3MEpPUM C TO3U Ha
BbBEJCHATa AaMUHOKHUCEIINHA;

- Invitro u3crneaBaHETO HA HEBPONPOTEKTUBHOTO JeiicTBUE pu bonecTra Ha
AnxaiiMep MoKa3Ba, Y€ aMUHOKHCEITUHHHUTE MPOU3BOJHU HA MEMAaHTHHA HUMaT
HEBPOIPOTEKTUBHU €PEKTHU CPEILy HHAYLIMPAHU OT MEJAHU MOHU A TOKCHYHOCT,
MHAYLUpaHa OT TIIyTaMaT €eKCUTOTOKCUYHOCT, OKCHJIATUBEH CTPEC U XUIIOKCHUS,
KakTO W HWHXMOUpaT BbB3MNAIUTEIHOTO OCBOOOXJABaHE HA LMTOKUHU OT
aKTUBHpaHaTa MUKPOIJIMS C IOTEHIMAJIEH AHTUHEBPOBB3NAINUTEIEH €(PEKT

- Ilpu wu3cnenBaHe Ha aHTUMHKpPOOHATa aKTUBHOCT € YCTaHOBEHO, 4e
IPOU3BOAHOTO Ha MeMaHTHHa ¢ (ayopupan Phe neiictBa edekTuBHO cpelry
BcuuKku n3cneaBanu G+ u G- mamMoBe MUKPOOPTaHU3MHU, KATO MHXHUOUTOPHUSL MY
e(eKT € CbU3MEPUM C TO3H Ha aHTUOMOTULIUTE TETPALMKINH U HUCTATHH.

Bcenuky nosyuenu pe3ynratd UMaT OCHOBHO Hay4eH IPUHOC 3a JOKa3BaHE Ha
BaYXHU 3aBUCHMOCTH CTPYKTYpPa-aKTUBHOCT, HO YacT OT TSX JaBaT OCHOBaHHE Jia
Ce CuuTa, Y€ HSAKOM OT HOBOCHUHTE3UPAHHUTE MOJEKYJIHM MoraTr Ja HaMepsT
MPUJIOKEHNE KaTO HOBU JIEKApCTBA B MEAMIIMHCKATA MTPAKTHKA.

TpsibBa na ce orOenexu, 4e mo BpemMe Ha pa3paboTBaHE HA AWCEPTANMOHHUS
TPy IOKTOpPaHTKaTa C€ € 3alo3Hajla HE CaMO C METOJIMKHM 3a CUHTE3 U
OXapakTepU3HpaHEe Ha OpPraHWYHW MOJEKyIH, KouTo mokpusar [IH 4.2.
XUMUYECKH HayKd, HO € HaBjsA3ja U TO B 3HAUUTEIHA CTENEH B METOIUKHU
CBBbpP3aHU ¢ OMOJIOTMYHUTE U3CIIEABAHUS HA PA3INYHU €(DEKTH HA T€3U MOJIEKYJIH
KaTo aHTHOaKTepHasHaTa HMM aKTHBHOCT, €H3UM MHXHOMpAIo JAeicTBUE,
IaMETOBU HapyLIEHUs [IPU HEBPOJIET€HEPATUUHU PA3TPOIICTBA, AHTUOKCUIAHTEH
NOTEHLMAJ, Xenupaiml e(pexT | peauia JIpyrd, KOETO € JIOIbJIHUIO
oOpa3oBaTesnHaTa 4acT OT pa3pabOTBAaHETO Ha AMcepTauMOHHUS Tpyad. IIpunHoc
KBbM YCHEIIHOTO 3aBbPILIBAHE U OPOPMSIHE HA HACTOSIINS AUCEPTALIMOHEH TPYI

HCMHUHYCMO UMa U CbaKTa 4C NOKTOPAHTKATa MOHACTOAIICM 3acMa IMO3MIuATa Ha



acuCTeHT B Kkareapa ,,Xumusa“ Ha IO3Y ,Heodur Puicku®, xpaero Boau
CEMUHApHU M JIa0OpaTOPHU 3aHATUSI CbC CTYJCHTH OT CIHEHHUATHOCTUTE:
Menunuacka xumwusi, llegarormka Ha OOydeHHMETO MO XUMHUS U (U3HKA,

HC,Z[&FOFI/IKa Ha 06y‘ICHI/ICTO I10 XMMH U HOBCKBT U IIpUpOaAATa.

1V. Kpumuunu 6enexcku u npenopwvku
OcHoBHaTa MM 3a0ejeXKa KbM JUCEpTaHTKaTa €, 4Ye Ipe/icTaBeHara
auTeparypa B Kpas Ha JAMCEPTAIMOHHUS TPYyJ € HESAHOPOJHO OIMHCaHa U

npenopbuBaM B ObJIeIIUTE HEHHU paOOTH J1a KOPUTHPA TO3U MPOITYCK.

V. 3axmouenue

B pesynrar Ha HanpaBeHUs 3aAbJI00YEH aHAIU3 HA JUCEPTALIMOHHUS TPYI,
KAaKTO M JAEMHOCTTA HA JIOKTOPAHTKAaTa ChIVIACHO M3TOTBEHHS Y MHAUBUIYAJICH
IUTAH CYMTaM, Y€ BCUYKH MPEABUICHU JIEUHOCTH, MOKPUBAIIM U3UCKBAHUATA 32
oOpa3zoBaTenHaTa U Hay4yHa CTereH ,,Joktop®, moctaBenu B 3PAC, IITII3PAC u
BorpemnuTte npaBuia 3a pa3BuTHe Ha akaaemuyHus cberaB B O3V , Heodur
Puncku" ca wu3mbIHEHM OT KaHAWJATKaTa 3a HEWHOTO NpHUI0OMBaHE ac.
Anekcangpa lBanoBa TenueBa, KO€TO MM JaBa OCHOBAaHME Ja IJlacyBaM
MOJIOKUTENHO na U Obae mpucbaena OHC , mokrop” B O6mact Ha Bucmie
oOpazoBanue 4. Ilpupoanu nayku, Ilpodecuonanno nanpasnenue 4.2.

XHUMHUYECKH HAYKH, TIOKTOPCKa Iporpama no OpraHu4Ha XuMHusl.

09.06.2025 . Peyenzenm:
/mpop. 0-p unoic. /lanuo ananes/
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1. Short description of the candidate

The candidate for the acquisition of scientific and educational degree ,,doctor
of philosophy* completed her higher education at the South-West University
"Neofit Rilski", Blagoevgrad with "Bachelor" and "Master" degrees, in the
specialty "Biologically active substances and medicinal products" in 2017. In
2022, she passed additional qualification for "Teacher of Chemistry and Man and
Nature". As a logical continuation of her education and career development from
2018 to 2022, Assist. Prof. Tencheva i1s a full-time doctoral student in the
Department of Chemistry of the South-West University "Neofit Rilski",
Blagoevgrad with scientific supervisor Prof. Dr. Ivanka Stankova, where she is
developing her dissertation on the topic "Synthesis of memantine derivatives with
expected protective effect against Alzheimer's disease". Since 2023, Alexandra
Tencheva has been an assistant professor in the Department of Chemistry of the

same university.

I. Characteristics of the candidate's scientific and applied scientific
production

From the submitted for review Ph.D. thesis, 2 scientific papers have been

published till the time of the defense. One is in the journal Amino acids (Springer)

with an impact factor of 3.3 and QI in the field of Organic Chemistry, and the

second in the journal Scientia Pharmaceutica (MDPI) with an impact factor of 2.3
1



and Q2. The first of the two papers, published in 2020, describes the part of the
presented Ph.D. thesis related to the synthesis and study of the neuroprotective
properties and virus inhibitory effect of a group of memantine derivatives with the
natural amino acids glycine, valine and tyrosine and the unnatural amino acid 4-
fluorophenylalanine. Interesting structure-biological activity relationships were
obtained, summarized and discussed, and the article brings 25 points to the
candidate for the "doctor" degree. The remaining 5 points of the required 30 points
according to the National and Local regulations were obtained from the second
publication, carrying a point asset of 20 points for the candidate, Assistant
Professor Tencheva, and with 45 points she significantly exceeds the required 30
points for acquiring of the degree in professional direction 4.2. Chemical Sciences.
The second publication on the topic of the dissertation examines the
pharmacokinetics of the newly obtained molecules in the part of their hydrolytic
stability, using two model systems with pH 2.0, imitating the stomach in the
human organism and pH 7.4, mimicking the human blood plasma. A modern UV-
Vis technique was used to monitor the kinetics of hydrolysis, which also shows
the implementation of the educational aspect of the doctoral education, since the
doctoral student has mastered a promising technique for monitoring the kinetics of
reactions of organic molecules. The studies conducted clearly show relatively
good stability in the used model systems, which provides a promising alternative
for their use in pharmaceutical and medical practice. A quantitative comparison
was also made regarding the kinetics of hydrolysis in an interval of 10 hours
between the studied memantine analogues. The quartiles Q1 and Q2 of the two
journals in which the results of the doctoral dissertation work were published
show a high scientific level of the results. Additional evidence of the quality of the
doctoral student's scientific production are the 9 citations noted for one of the two
works, which earned her an 4-index of 2 (Scopus). It is important to note that in
both presented publications the candidate Assist. Prof. Tencheva occupies the first
position among the authors, which indicates her significant contribution to the

presented works.



IIl. Main contributions to the candidate's scientific, applied scientific and
teaching activities

Neurodegenerative diseases, which include Parkinson's Disease and
Alzheimer's Disease, in addition to the negative health effects on patients suffering
from them, also have extremely negative social consequences, related to the need
for constant care by the family of the sick, as well as by the state by social
institutions and health facilities. In addition, the etiology of these diseases has not
yet been fully clarified, and there are a number of theories that the doctoral student
shows that she has become acquainted with in the literature study she conducted in
a relation with the Ph.D. thesis development, each of which has its own basis. This
is also the main reason why, regardless of where in the world neurodegenerative
diseases remain incurable and lead to complete disability of the sick. Today, the
treatments offered by medicine lead only to the improvement of cognitive and
behavioral symptoms, but none of the drugs used can significantly improve the
quality of life of patients, while all these diseases are characterized by negative
progression with varying speed. Some of the drugs introduced over the years for
the treatment of patients with neurodegenerative diseases have currently been
withdrawn from the market due to proven significant side effects, which greatly
reduces the number of medications currently used for treatment and the need to
create new drug molecules with neuroprotective properties. As a result of an in-
depth literature review on the topic of the dissertation based on 120 literary
sources, of which 57 are after 2015, 60 are before 2015, and for 3 there is no cited
year of publication, ambitious goals and objectives of the current dissertation have
been clearly and precisely formulated. They are a logical continuation of the work
in the Department of Chemistry of the South-West University "Neofit Rilski" on
the creation of prodrugs for the treatment of various diseases with a multi-target
effect, based on modern concepts of the multi-causal nature of many of the
diseases.

The presented Ph.D. is aimed to the synthesis, characterization and study of

the biological activity of new memantine derivatives with proteinogenic and non-
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proteinogenic amino acids, dipeptides and heterocyclic compounds, as well as
conjugates with nootropics known from practice in order to find a synergistic
effect between the two pharmacophores. All compounds are undescribed so far in
the literature, which gives novelty to the dissertation, which is also its goal of
searching for modern multitarget therapy. To obtain the target molecules, standard
methods for synthesis in solution were used, but it should be noted that the most
modern commercially available condensation agents were used as activating
agents, which led to the acquaintance of Ph.D. student with their advantages and
disadvantages, the mechanism of activation of the target molecules and the need
for subsequent purification from unwanted by-products.

The contributions in this dissertation can be summarized in two main groups:

- Targeted design, synthesis by standard solution synthesis using modern
condensing agents and characterization with modern analytical techniques for
determination of structure of organic molecules of 16 new analogs of memantine
with natural and unnatural amino acids, dipeptides, thiazole derivatives as well as
with the nootropics cavintone, piracetam, modafinil and picamilon;

- Biological studies on various diseases for the purpose of multitarget
therapy, as important structure-activity relationships have been derived for the
newly synthesized molecules, which have been brought to the attention of the
scientific community working in similar topics through their publication in two
prestigious international journals, referenced in the Scopus and Web of Sciences
databases, as well as presentation at 4 international scientific forums.

As a result of the studies, the following new structure-biological activity
relationships were revealed:

- When studying the hydrolytic stability of the obtained memantine
analogues, it was found that it is satisfactory for a period of over 10 hours in
model systems of the stomach and blood plasma;

- Determination of the lipophilicity of the compounds and comparative
analysis show that introducing of the spacy group such as aromatic cycle in the

molecule leads to a significant increase in lipophilicity;



- In vitro study of the antioxidant activity of the newly synthesized molecules
shows generally insignificant antioxidant potential. An exception is observed for
three of the newly synthesized compounds - the conjugate of memantine with the
dipeptide Gly-Gly and its derivatives with natural and unnatural Phe;

- In vitro study of the antiviral activity against several groups of influenza
viruses shows that the compounds are inactive, with the exception of the analogue
with the amino acid Val, which shows a limited activity;

- In studies of effects in Parkinson's disease, the Tyr-containing memantine
analogue showed an improvement in memory functions comparable to that of the
original memantine, but with the advantage of reduced toxicity. In addition,
biological and histological studies of the same molecule revealed that it has a
positive effect only on scopolamine-impaired short-term memory, the effect being
comparable to that of the introduced amino acid;

- In vitro neuroprotective studies in Alzheimer's disease show that amino acid
derivatives of memantine have neuroprotective effects against copper-induced A
toxicity, glutamate-induced excitotoxicity, oxidative stress and hypoxia, as well as
inhibiting inflammatory cytokine release from activated microglia with potential
anti-neuroinflammatory effect

- In antimicrobial activity studies, it was found that the fluorinated Phe
derivative of memantine is effective against all tested G+ and G- strains of
microorganisms, with its inhibitory effect comparable to that of the antibiotics
tetracycline and nystatin.

All the results obtained have a mainly scientific contribution to proving
important structure-activity relationships, but some of them give reason to believe
that some of the newly synthesized molecules may find application as new drugs
in medical practice.

It should be noted that during the development of the Ph.D., the doctoral
student became familiar not only with methods for the synthesis and
characterization of organic molecules, which cover PD 4.2. Chemical Sciences,

but also entered to a significant extent into methods related to the biological
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studies of various effects of these molecules such as their antibacterial activity,
enzyme inhibitory effect, memory disorders in neurodegenerative disorders,
antioxidant potential, chelating effect and a number of others, which
complemented the educational part of the development of the dissertation. A
contribution to the successful completion and shaping of this dissertation work is
inevitably made by the fact that the doctoral student currently occupy the position
of Assistant professor in the Department of Chemistry at the South-West
University "Neofit Rilski", where she heads seminar and laboratory classes with
students from the following specialties: Medical Chemistry, Pedagogy of
Teaching Chemistry and Physics, Pedagogy of Teaching Chemistry and Man and
Nature.
1V. Critical notes and recommendations
My main remark to the Ph.D. student is that the literature presented at the
end of the dissertation is described in an inconsistent manner, and I recommend
that she correct this omission in her future works.
V. Conclusion
As a result of the in-depth analysis of the presented Ph.D. thesis, as well as
the activities of the doctoral student according to her prepared individual plan, I
believe that all planned activities covering the requirements for the educational
and scientific degree ,,doctor of philosophy “, set out in the national and local
regulations have been fulfilled by the candidate for its acquisition, Assistant
Professor Alexandra Ivanova Tencheva, which gives me reason to vote positively
to award her the educational and scientific degree ,,doctor of philosophy “ in the
Field of Higher Education 4. Natural Sciences, Professional Direction 4.2.

Chemical Sciences, doctoral program in Organic Chemistry.

09.06.2025 ReVIeWer: .....cooovviviiiiieiceeeeeee
Prof. Eng. Dancho Danalev, Ph.D.
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