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1. Kparku Ouorpa¢uyHm JaHHHM 32 JOKTOPAHTA.

Xpuctuna IlankoBa AHrejsoBa 3aBbpIIBa MarucTbpcka CTENEH IO MEAMIMHA KbM
Menumunacku yauBepcuteT (MY) — IlneBen, Meaununacku daxynrer mpe3 2001 r. Ilpe3
nexkemBpu 2019 r. mpugoOuBa CHENMAIHOCT TO O00IA XUPYpPrus clea MpoBeleHa
cnenuanuzanusg kbM BMU Codus. [Ipe3 okromBpu 2016 r. criedenBa KOHKYpPC 3a 3aJ04Ha
JOKTOPAaHTypa U € 3auucieHa 3a pokropaHT kbM MHB-BAH, Hanpasnenue ,,IloBenenuecka
HeBpoOuosorus“. Vima HaTpymaH TPyJIOB CTaX, BKJIIOUUTENIHO KaTO JIEKAP OPJMHATOP KbM
1Ba MBAJI-Codus B oTaenenue no o0mia 1 KOpeMHa Xupyprus, pabotu kato jexap /2018 r/
B KimHuka 3a nazepHa MeQuIIMHA, ACUCTEHT-IPENojaBaTel KbM Kareapa ,,AHAaTOMUS,
naroaHatoMusi U cpaedHa meaunuHa“ kbM M@ na CY ,,CB.Kimmment Oxpuncku. Kvm
MOMEHTA U3MBJIHABA AJIBKHOCTTAa MEIULIMHCKN JUPEKTOP HAa KIIMHUYHU U3NHUTaHus KbM R&D
Services.

2. AKTYaJHOCT M TPAHCJAHIMOHHA 3HAYUMOCT HA TeMATHKATA.

bonecrra Ha Anuxaiimep (AD) e mporpecuBHO HEBPOJIEr€HEPATUBHO 3a00JsIBaHE 3acArallo
Hail-Beue BB3PACTHUTE XOpa M M3pa3sBalllo ce ¢ TpaiHa 3aryba Ha MaMeTTa U KOTHUTHBHH
HapylLIeHHUsl BOJELIM [0 HEaJAeKBAaTHOCT U IIOBEACHUYECKH IIPOMEHHM Ha IalUEHTHUTE.
Ha6monaBanure HeBpopubpunapuu crmutanus (NFT) u exrerpanenynapHu CeHUIHU TIaKU

(SP) ce obmoBB3MpHUeTH OMOMapKEPH 3a TUATrHOCTHIIMPaHE Ha 3a0oisBaHeTo. [lomo0HO Ha



OCTaHaJIUTEe HEBPOJETeHEPAaTUBHHU 3a00JIIBaHUS TEpPANeBTUYHHUTE IOIXOAH Ca OCHOBHO
CUMITOMAaTUYHH U HE MOBIMSIBAT Iporpecusita Ha AD, a cmoMmaratr eIMHCTBEHO 3a BPEMEHHO
3a0aBsHE Ha BJIOIIABAIMTE C€ KOTHUTHBHU IpPOLECH U mameT. B mpakTukarta ce mpuiarar
Hail-Beue XoJMHEecTepa3HU WHXUOMTOpU MM Onokepu Ha NMDA, KOUTO MMaT CepuO3HH
cTpannuHu edektu. HezaBucumo, ye (uHAHCHpaHMATA HAa HAYUYHUTE H3CIEIBAHHS BBHPXY
oTkpuBaHero Ha edukacHu Teparuu 3a AD B CAILl ca mpuopuTeTHH, KBM HACTOSIIIHS
MOMEHT BC€ OIlIe HsIMa HaJeKJIHUH TMOAXOAM 3a MpPEeBEHIUS WU JIeYeHHEe Ha TOBa
HEBPOJIETeHEPaTUBHO 3a0ojsBaHe. B Ta3su Bpb3Ka, U3CIEABAHHUATA B  HACTOSIIMA
JMCEPTALMOHEH TPYJA, HAaCOUYEHH KbM IMpOyuyBaHE €(PEKTHUTE HAa €K30T€HHO HHKEKTHpPAHHS
munentus knotoppus (KTP) BepXxy maronorusra cBbp3aHa ¢ MOBEACHUYECKH U XUCTOJIOTHYHU
M3MEHEHHUs MpHu Mojen Ha AD Ha rrbXoBe MMAaT MOTEHIMATHO MPEAKIMHUYHO 3HAUYE€HUE 32
M3ACHSBAHE POJIATAa Ha TO3M IMENTH, 3a KONTO € U3BECTHO ue MpH 3a00JIBAHETO MO3BUHUTE
My HUBa ca HaMaJIeHH, a (pocOoIMpUpaHus Tay-IPOTEHH € YBEINYEH.

B koHTekcTa Ha ropecrioMeHaToTo, CUMTaM Y€ TeMaTuKaTra Ha pa3padoTeHUs
JUCEPTAILMOHEH TPYZA € MHOTO aKTyajlHa U IOJIYYEHUTE Pe3yiTaTH IPHU E€KCIIEpUMEHTAJIEH
Mojies1 Ha criopaguuHa AD mpu mibpxoBe OM TONMPUHECTO 3a MO-HATATBIIHO MPOyYBaHE Ha
HEBPOIIENIPOTEKTUBHATA PoJisl Ha eHaoreHHus HeBponenTtu KTP u eBenTyanHo me cnoMorse
3a pa3pabOTBAaHETO HA HOBU MPOTHOCTUYHM QJITOPUTMH U TEPaleBTHUUHU TOAXOJH,
BKJIFOUMTEITHO M3IMOJI3BAaHETO HA OMpeJIelIeHH OMOMapKepH 3a OLlEHKa Ha PUCK OT pa3BUTHE Ha
TOBa 3a00JIsIBaHe.

3. CrpyKTypa HA JMCEePTALMOHHUSA TPY.

JlucepTaiimoHHUsT TPy € TpPEACTaBeH OT JoKTopaHTa B oO0em oT 101 cranmapTHu
CTpaHUILM, CJeABalKU OOLIONpPUET MOJEN 3a TO3U BHUJA HAyYHH TPYIOBE, KONTO ChIbpiKa
VYBox (1 ctp.), JTuteparypen 0030p (27 ctp.), Llen u 3agauu (1 ctp.), Marepuanu u metoau (9
cTp.), Pesynratm (19 cr1p.), O6cwxmane (11 crtp.), UzBomu (1 ctp.), Ilpunocu wu
bubnuorpadus. JlucepTatuoHHUAT TPYA € OHArjeeH che 7 cxeMu KbM JIlutepatypuus 0630p
u 26 ¢urypu B Pesynararu. CnuchbKbT Ha JUTEpaTypHUTE HU3TOYHHMIM ChAbpka Hag 300
mutatu. Pabortara e GanmaHcupaHa M C aKUEHT BBPXY MaTo(U3MONIOTUATA Ha 3a00JSBAHETO,
poisiTa Ha HEBpoIeNTUAMTE M B 4acTHOocT Ha eHporeHHus KTP wu cemocraBka cbe
COOCTBEHHUTE PE3yATATHU C MOKa3aHU €PEKTH Ha EK30I'€HHO BBBEICHUS NENTH] IPU MOJeNa Ha
criopaguyHa AD v cbOTBETHA HHTEPIPETALUS.

3.1. lea u 3apaum. LlenTta Ha AUcepTallMOHHUS TPYJ € CBbp3aHa C MPOyYBaHE ePEKTUTE Ha
MHOrokpaTtHo uuB npunarad KTP BepXy HapylieHuATa B KOTHUTHBHHUTE INPOLIECH, HUBO Ha

TPEBOXKHOCT W XUCTOJIOTUYHU HU3MCHCHUS Ha6J'IIO,Z[aBaHI/I npe3 paHHa W KbCHa (1)3.38. npu



eKCIIepUMEHTAaJIeH MOJeN MpeAu3BUKaH ¢ uIB HHY3Us Ha cTtpenrto3otoimH (STZ) Ha
ITHXOBE. 3a peaju3upaHe Ha IeTa ca MOCTAaBeHHW OO0 TpH 3a/Jaud, KOUTO ca SICHO U
aZIeKBaTHO (hopMyIHpaHHu.

3.2.MeToauuecku moaxoau. M30panu ca moaxoAsiiiyd U ChbOOpa3eHH C 1ENTa U MOCTABEHUTE
3a/1aud METOJMYHU MOJAXOJM, KOUTO Ca MPEIU3HO OMHMCAHU. 3a LIeJUTE Ha M3CJIEIBAHETO C
nmpuiarane Ha ¢apMakoJIOTHYeH TMOJXOJ MpU Mojen Ha cropaaunuHa AD mpu 1urbxoBe
MIPEABAPUTEIIHO € peaTu3upaHo J103a-3aBUCUMO MPOYYBAHE Ha JIUIICTITHIA BBPXY OOJKOBaTa
YYBCTBUTEITHOCT U TOBEIECHYECKH PEAKIMN MPH MHTAKTHH XKHBOTHHU C €T MOA0Op Ha Haii-
noaxosamara go3a Ha KTP mpu mozmena. 3a orneHka Ha edekTuTe Ha MHOTOKpaTHA WIIB
WH(Y3Us Ha AUNENTHAA TIPpe3 paHHa U KbcHA (aza npu STZ-uHayrmupad MOAEN MPH TUTbXOBE
ca W3MOJI3BaHMW TIOBEJICHUECKH TECTOBE 3a W3CiieBaHE Ha OE3MOKONCTBO U TIaMeT,
XUCTOJIOTMYHA W OMOXUMHYHU METOJIU, KOUTO ca aJeKBaTHO moidOpaHu. M3momspaHu ca
MBXKU Bucrap mnbsxoBe, paznenenu B rpynu (n = 10), ceobpa3zHo Tpetupanero um. [Ipasu
no0po  BIEYATIICHWE TMOJAPOOHOTO ONMWCAaHWE Ha BCsIKa TMporeaypa B  OTICITHUTE
€KCTIEpUMEHTATHHA ITOCTAHOBKH, BBIIPEKH, Y€ OOMIAITHO eKCIIEPUMEHTATHUS JU3aliH Cce J1aBa B
Ha4aJIOTO HA METOJUTE, & HE B Kpast KaKTO € B AUCEPTALUOHHUS TPY/L.

3.3. Pe3yaraTure cieaBaT X0/Ja Ha IOCTABEHUTE 1IEJH U 3a/1aud. Te ca OTIMYHO MPEeACTaBEHU
W OHarjiefieHu ¢ momorra Ha 26 ¢urypu. Cropen eKCnepuMEHTATHHS U3aiiH, ONMUCaH
nonpoOHo B Meronute, B EkciepumenT #1 e uscnensana no3a-zaBucumoct Ha KTP Bbpxy
0OJKOB Tpar, ABUTATETHA AaKTHUBHOCT, HW3CIENOBaTEICKa AKTUBHOCT M XaOWTyalus MpHU
uHTakTHU TIbXoBe. [Ipu eqna ot rpynute ¢ KTP, nunentuna e uHdy3upan B Hail-BHCOKa
no3a ot 100 ur/5ul B mpogbmkenne Ha 10 gau. B Excnepument #2 mpu monena Ha AD,
KbJIETO UMaMe BCHITHOCT JIBa OTJEITHU €KCIIEpUMEeHTa T.€. B paHHa (a3a Ha AD /enun mecer
cinen uHpy3us Ha STZ/ u B kbcHA ¢a3za Ha AD e usnon3BaHa Haii-Bucokata no3a Ha KTP,
KOSITO € Toj0paHa Ha 0a3a Ha pe3ynratute oT Exciepument #1 mpenmnonaram, Ho nH(py3usTa
He e B 10 quu, a o6mmo 14 nuu 1.e. 7 quu npenu STZ w 7 nau cnen uHdy3us Ha STZ.

[IpaBu 106po BIIeuaTIeHUE OAPOOHOTO M3CIEABAHE 110 MUHYTH MPHU TecTa ,,OTBOpPEHO moje
Ha OTJEJIHU NapaMeTpH B KbCHATa (Da3a, HO Te3H U3CIICIBAHUS HE ca HAMIPABEHH MPe3 paHHATa
¢aza, KoeTo 3aTpyaHsIBa CHIIOCTaBKATA.

[Tomo6HO Ha MOBEACHUYECKUTE M3CIEIBAHUS, XUCTOJOTUYHUTE JAHHU 332 PaHHA M KbCHa (aza
Ha AD He ca chITOCTaBMMH, ThIU-KAaTO 3a paHHa ¢aza € W3CJICIBAHO OTIaraHus OeTa-aMuIOn]T

B XUIIOKaMIT U KPbBOHOCHH CHJ/IOBE, a B KbCHA (pa3a — HEBPOHAJIHA 3aryoa.



3.4. O0chKRIaHETO HA PE3YNITATUTE € HANIPABEHO CHOOPa3HO MPEICTABIHETO UM B OT/ICITHUTE
noarnaBu Ha Pesynratute. OTIMYHO BIeYaT/ICHWE TTPaBU WHTEPIPETAIHATAa HA COOCTBEHUTE
JTaHHU ChOOpA3HO HAJTMYHHUTE B HAyYHATA JINTEPATypa PE3YNITATH.

3.5.M3Boau u Ilpunocu. Cucrematu3upaHu ca OOIIO YETUPU H3BOAA BHB BpPB3KA C
OMHCAaHUTE pe3ynTaTd W Tpu mpuHoca. CwriacHa c¢bM ¢ obocobenute 4 wu3Bona. Ilo
OTHOILIEHHE Ha MNpuHOocuTe cuurtaM, 4de IIpuHoc 2 e uact or IlpmHoc 1 BBB BpB3Ka C
YCTaHOBEHUTE OJIAronpusATHU eeKTH Ha MHOTOKpaTHAa HH(Y3ust ¢ KTP BbpXy KOTHUTHBHHTE
nporuecu mpu Mozaen Ha AD. Bmecto ToBa kbM [IpruHoc 2 Moxkerie 1a ce U3ThbKHAT eheKTuTe
Ha JUMENTHIa BEPXY HAPYIICHUSATA B HUBOTO Ha OE3MOKONCTBO Mpu TpeTupaHute cbe STZ
IpXoBe. [IpenopbunTeTHO € MOTBBPIKIABAINS WM OPUTHHAICH XapaKTep Ha MPUHOCUTE J1a
Oble N3THKHAT.

3.6.lluTupanara Jaureparypa o6OxBama Hang 300 wu3rouHumka (OOJIIMHCTBOTO ca Ha

natunuua). [loseue ot 50 % OT TAX ca OT MOCIETHUTE AECET TOANHHU.

4.ABTopedeparpT € u3padOTEH W3II0 B CHOTBETCTBHE CHC CHIABPKAHUETO Ha
JTUCEPTAIMOHHUS TPYHA, NPEICTAaBINKA IO B CbKpaTe€H BapUaHT, C BKIIOUYEHHUTE B HETO
OCHOBHM TJIaBH. 3a pasiiuKa OT JMCEePTAlMOHHUS Tpyld, B HEro € JaJieHa CIpaBKa 3a
nyOJIMKaMUTE HA JOKTOpaHTa MO TeMaTa KaKTO U CIHCHK ChC 3a0esiA3aHUTE LUTUPAHUS U
y4acTusi B HAy4YHU POPYMH.

5. Iy0aukanuu mo TeMaTa Ha JMCEePTAIMOHHUSA TPYA U JIMYEH MPUHOC HA JOKTOPaHTA.
[To TemaTta Ha AUCEPTAIMOHHUS TPYH ca MyOIMKyBaHH OOIIO YETHUPU CTATHH — JIBE OT TAX C
N®. Tpu ot cratuute ca ¢ Q2 unu Q3. OTinuHO BrieyatieHue mpaBu (akTa, 4ye U B 4-Te
CTaTUU JOKTOpPAaHTa € TBbPBU aBTOP, KOETO TOTBBpP)KJIAaBa JIMYHUSA TPUHOC KBM
nucepTaimoHHus Tpya. OT aApyra cTpaHa, U3CIeABAHUATA U U3HECEHUTE PE3YNITATH B HETO ca
HaAMEPHJIM OT3BYK B HayyHaTa JIMTEpaTypa /0CeM IMTaTa 3a JABE OT CTATUUTE, IIECT, OT KOUTO
B Hay4YHH CIHCAHUS W JIB€ B JPYrHM UYYXIH JTUCEPTAIMOHHHW Tpynose/. llutupanusira
MOTBBPK/IAaBAT HAay4yHaTa CTOMHOCT HA HANpPaBEHWTE W3CIEIABAaHUS U IpeJrojiaraeMara UM
TpaHCHAIMOHHA 3HAYMMOCT.

PesynraTture OT nucepTallMOHHUS TPYJ ca MPEJICTABEHH Ha CEeIeM MEXIyHapOJIHU U YETUPHU
HAI[MOHATHU Hay4YHH (QOpyM, OT KOWMTO HAa YETUPH JOKTOPAHTHT € IbpBH aBTOp. J-p
XpuctuHa AHrenoBa MMa y4acTHsl B JBa HAay4YHHM IMpPOEKTa, KOMTO ca MO TeMaTHKaTa Ha
TUCEPTAITMOHHUS TPY/I.

6. Kputnunm 0ejie;KKH H IPENOPbKHU



Matepuanu u Metoau. Ilo otHomenue Ha xuctojorunynus aHanus3 c¢ Crecyl violet He e
YTOYHEHa KOsl 4YacT Ha XUIIOKamIia € U3CJie[[BaHa: J0p3aJIeH, BEHTPAJeH WIN U JBETe, KOETO
UMa Ba)XHO 3HA4Y€HHE C orjie[] Ha (QYHKIHMOHAJIHUTE WM pa3iddyusl U U3CIEABaHMSITA B
JMCEPTALMOHHUS TPY/] CBbP3aHH C TIOBEJCHNE Ha OE3MOKOMCTBO U MaMeT.

Texuuuecku rpemku: Metoau: ExcniepuMenTanHa cxema Ha BTOpa 3ajjada: He € oTOens3aHa
koan4yecTBOTO KT® B ur B 3armaBuero.

Pesyaratu: B pesynrtature omucBamu ExkcrniepumeHT #2 numncBa MHQOpMAnuUs KakBO €
OCHOBAHHETO Ja C€ HaIllpaBH MPOYYBAHETO C¢ Hail-BHcoKaTa qo3a Ha KT®, nokaszana edexru
npu Tecta ,,OTBOpeHo MmoJjie ¢ HaMajeHa ABUraTeaHa akTuBHOCT /Dur.4/.

Jluncea chOTBETCTBHE MEX]y HSKOM OT M3CIEABAHUTE MapaMeTpH /U B HSAKOW Clyyau HMMa
pa3MrHaBaHe B HauMHa MM Ha OIMCBaHe/ MpH €KCIEepUMEHTUTE B paHHaTa U KbCcHarta (hasa,
KOeTO Ou CIIoMOrHajo 3a mo-106pa cenocraBka Ha epexktute Ha KT®, kakTo u Ha TpaifHOCTTa
Ha Mojeja M ThIKyBaHETO WM. [IpuMepHO, M3MMHATOTO pa3CTOSHUE B CM IIpU TecTa
,OTBOpeHo moJie* e npeacraBeH Ha Our. 4 karo “trajectory length” /MHTaKTHH )KMBOTHW/, Ha
®ur. 6 /panna daza AD/ kato ,total distance traveled”, a Ha ®wur. 12 /xkpcHa (aza na AD/
karo “Total ambulation”.

B J/luckycusita € HampaBeH KOMEHTap, ye Mojaena Ha AD , mpu koiito e HaOmionaBaHa
MOBUIIIEHA JBUTATEIHA AKTUBHOCT /XUIEPAKTUBHOCT/ CHIIPOBOJIEHA C YBEIUYEH IMpPECTOH B
aBepCHBHATA LIEHTPAJIHA 30HA MPEICTaBIsABA ,,AHKCUOJIUTUYEH TUI MOBEAEHUE , KOUTO M3pa3
HaMUpaH 3a HETOYEH, ThI-KaTO MOJEJa BOAU IO-CKOPO [0 MATOJOTMYHM IIPOMEHH B
MOBEJICHUETO M UMIIYJIICUBEH THUI MOBEJEHHE /yBpeleHa ,,IpelieHKa™ 3a OMacHO ChCTOSHUE,
KOSITO HOPMAaJIHO C€ NpOSBABA MPH MHTAKTHH MO3bYHHM CTPYKTYpH/ BEPOSITHO CBBpP3aH C
HapylLIeHUs B acOLMAaTUBHU HEBPOHAJIHU BPB3KM MEXJIYy EHTOPHMHAIHA KOpa, BEHTpaJICH
XUINOKaMII M aMWIAala, KOUTO CTPYKTypU CBBMECTHO ONpPENENISIT HMBOTO Ha CTpaxoBa
peakuus Ipu UHAYLIUPaHU CUTyallud Ha TPEBOXKHOCT.

Brnpocu:

N3BectHO €, ue kbeute nentuau /moa 6 AK ocrarbka/ mpecuyar KMb u ToBa npenmonara, ue
e WMaT LEHTpadHU e(eKTH U MpPH CHCTEMHO HHXKEKTHUpaHe. 3allo € MpujiaraHa
MHorokpaTHa uiB uHQy3us /14 nuu/ ¢ KTP, xosto e cBbp3aHa ¢ mpoueaypHU TPYIHOCTH H
€KEJIHEBEH CTPEC IIPU TPETUPAHE HA KUBOTHHUTE.

Nma nu pannm 3a pasnpenenenuero Ha KTP pementopu, 3a KOMTO ce€ CIIOMEHaBa B
JUCePTAlMOsTa, B MO3bUHU CTPYKTYPH UMAIY OTHOIIIEHHWE KbM KOTHUTUBHUTE MpOIiecH?

3akjao4eHue.



IIpencraBeHUAT MM 3a peLEH3UPAHE AUCEPTALMOHEH TPYyX € IOCBETEH Ha MHOIO aKTyallHa
TeMa, a 3aJ0)KEHUTE B HEro LENM M 33Ja4l ca OCBILECTBEHHM 4Ype3 3HA4YMTENHA 10 00eM
eKCIIeprMeHTaJ Ha paboTa MOCPEICTBOM CHhbBPEMEHHU METOAWYHM moaxonu. IlpoyuBanusita
BBPXY TEPANEBTUYHHU MOJAXOIU 3a TpetupaHe AD-MHIylnupaHaTa NaToJIOTUsl UMaT OIPOMHO
3Ha4YeHHUe ¢ oryie] Ha (hakTa, ye TOBa € €AHO OT HEeBPOAETEeHEPaTUBHUTE 3a00JsIBaHUs C Hall-
rojsiMa 4ectoTa U TepamusTa € cuMmnromaTuyHa. [lonokeHuTe OT JOKTOpaHTa YCWIHs 3a
pa3paboTBaHE Ha TeMaTUKaTa 3acilyXkaBa BHCOKa oOleHKa. ClenoBaTelaHO, CUYMTaM, ue
JUCEPTAlMOHHUS TPy Ha JA-p XpUCTHMHA AHIeNIOBa € OPUIMHAJIEH M OTroBaps U3LSAJIO Ha
3akoHa 3a pa3BUTHE Ha akaJeMU4YHHs cbcTaB B PenyOnuka bwarapus, npaBuiiHuKa 3a
HeroBoto npuiarane Ha UHB-BAH 3a npuchxnane Ha oOpa3oBarenHaTa U HaydHa CTENEH
»JLOKTOP”.

Ilopagu rope-u3n0KEHOTO JaBaM CBOSTa IIOJIOKHUTENIHA OLIEHKAa M IPEnopbuBaM Ha
YIEHOBETE Ha ¥YBaxkaeMoTo Hay4uHo »ypu na npuchaar Ha A-p XpuctuHa LlankoBa AHrenosa
oOpa3oBaTenHaTa M Hay4yHa cTeneH ,,JIokTop” B mpodecruoHaaHO HampasieHue 7.1.
Meauuuna, Hayuna cnenumannoct: ®apmakonorus  (Bkia.  @PapMakOoKMHETHKa U

XUMHOTEPAIIHNS).

20.05.2023 1. N3rotBuin perieH3usiTa:

/mpod.n-p SAna Yekanaposa/
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1. Brief biographical data.

Christina Tzankova Angelova holds a master's degree in Medicine from the Medical
University-Pleven, Medical Faculty 2001. In December 2019, she acquired a specialty in
general surgery after a specialization at the Sofia Medical University. In October 2016, she
won a competition for part-time doctoral studies and was enrolled as a doctoral student at the
Institute of Biomedical Sciences, Department of Behavioral Neurobiology. She has
accumulated work experience, including as a resident doctor at the 1st MBAL-Sofia in the
Department of general and abdominal surgery, worked as a doctor /2018/ at the Clinic for
Laser Medicine, teaching assistant at the Department of "Anatomy, Pathoanatomy and
Forensic Medicine" at the Ministry of Health of SU "St. Kliment Ohridski". Currently serves
as Medical Director of Clinical Trials at R&D Services.

1. Relevance and translational significance of the topic.

Alzheimer's disease (AD) is a progressive neurodegenerative disease that mainly affects the
elderly and manifests itself with permanent memory loss and cognitive disorders leading to
inadequacy and behavioral changes in patients. The observed neurofibrillary tangles (NFT)
and extracellular senile plaques (SP) are commonly accepted biomarkers for the diagnosis of
the disease. Like other neurodegenerative diseases, the therapeutic approaches are mainly
symptomatic and do not affect the progression of AD, but only help to temporarily slow down
the deteriorating cognitive processes and memory. In practice, mostly cholinesterase
inhibitors or NMDA blockers are used, which have serious side effects. Although research
funding for the discovery of effective therapies for AD is a priority in the US, there are
currently no reliable approaches to prevent or treat this neurodegenerative disease. In this
regard, the studies in the present dissertation aimed at investigating the effects of exogenously
injected dipeptide kyorthorphin (KTP) on the pathology associated with behavioral and
histological changes in a rat model of AD have potential preclinical significance in
elucidating the role of this peptide, which is it is known that in the disease its brain levels are
reduced and phosphorylated tau protein is increased. In the context of the above, I believe that
the subject of the developed dissertation is very relevant and the results obtained in an
experimental model of sporadic AD in rats would contribute to further research on the
neuroprotective role of the endogenous neuropeptide KTP and possibly help to develop new
prognostic algorithms and therapeutic approaches, including the use of certain biomarkers to
assess the risk of developing this disease.

2. The structure of the dissertation.



The dissertation work is presented by the doctoral student in a volume of 101 standard pages,
following a generally accepted model for this type of scientific work, which contains an
Introduction (1 page), Literature review (27 pages), Aim and tasks (1 page), Materials and
methods (9 pages), Results (19 pages), Discussion (11 pages), Conclusions (1 page),
Contributions and Bibliography. The dissertation work is illustrated with 7 diagrams to the
Literary Review and 26 figures in the Results. The bibliography contains over 300 citations.
The work is balanced and with an emphasis on the pathophysiology of the disease, the role of
neuropeptides and in particular the endogenous KTP and a comparison with the own results
with shown effects of the exogenously introduced peptide in the model of sporadic AD and
corresponding interpretation

3.1. Aim and tasks. The aim of the dissertation is related to the study of the effects of
repeated icv administration of KTP on disturbances in cognitive processes, level of anxiety
and histological changes observed during the early and late phase in an experimental model
induced by icv infusion of streptozotocin (STZ) in rats. To realize the goal, a total of three
tasks have been set, which are clearly and adequately formulated.

3.2. Methodical approaches. Methodical approaches have been chosen that are appropriate
and consistent with the goal and tasks, which are precisely described. For the purposes of the
study, applying a pharmacological approach in a model of sporadic AD in rats, a dose-
dependent study of the dipeptide on pain sensitivity and behavioral responses in intact animals
was previously implemented in order to select the most appropriate dose of KTP in the model.
To evaluate the effects of repeated iv infusion of the dipeptide during the early and late phases
in the STZ-induced rat model, behavioral tests of anxiety and memory, histological and
biochemical methods, which were adequately selected, were used. Male Wistar rats were
used, divided into groups (n = 10) according to their treatment. The detailed description of
each procedure in the individual experimental setups makes a good impression, although
usually the experimental design is given at the beginning of the methods and not at the end as
in the dissertation work.

3.3. The results follow the course of the goals and tasks. They are well presented and
illustrated with the help of 26 figures. According to the experimental design detailed in
Methods, Experiment #1 examined the dose-response of KTP on pain threshold, locomotor
activity, exploratory activity, and habituation in intact rats. In one of the CTP groups, the
dipeptide was infused at the highest dose of 100 pg/5 ul for 10 days. In Experiment #2 in the
AD model, where we actually have two separate experiments ie. in the early phase of AD /one
month after STZ infusion/ and in the late phase of AD the highest dose of KTP was used,
which was selected based on the results of Experiment #1 I guess. However, the infusion was
not at 10 days, but a total of 14 days i.e. 7 days before STZ and 7 days after STZ infusion.

The minute-by-minute study of the Open Field test on individual parameters in the late phase
makes a good impression, but these studies were not done in the early phase, making
comparison difficult.

Similar to the behavioral studies, the histological data for early and late phase AD are not
comparable, as beta-amyloid deposits in the hippocampus and blood vessels were examined
for the early phase, and neuronal loss in the late phase.

3.4. The discussion of the results is done according to their presentation in the separate sub-
chapters of the Results. An excellent impression is made by the interpretation of the own data
according to the results available in the scientific literature.

3.5. Conclusions and Contributions. A total of four conclusions in relation to the described
results and three contributions are systematized. I agree with the 4 specific conclusions. In
terms of contributions, I consider Contribution 2 to be part of Contribution 1 in relation to the
established beneficial effects of repeated KTP infusion on cognitive processes in an AD
model. Instead, the effects of the dipeptide on disturbances in the level of anxiety in STZ-



treated rats could be pointed to Contribution 2. It is recommended that the corroborative or
original nature of contributions be highlighted.

3.6. The cited literature covers over 300 sources (most are in Latin). More than 50% of them
are from the last ten years.

4. The Autoreferat is prepared entirely in accordance with the content of the dissertation,
presenting it in short version, with the main chapters included in it. Unlike the PhD thesis, it
contains a reference to the doctoral student's publications on the topic as well as a list of noted
citations and participation in scientific forums.

S. Publications on the topic of the dissertation work and personal contribution of the
doctoral student. A total of four articles have been published on the subject of the
dissertation - two of them with IF. Three of the articles are Q2 or Q3. The fact that in all 4
articles the doctoral student is the first author makes an excellent impression, which confirms
the personal contribution to the dissertation work. On the other hand, the research and the
results presented in it have found an echo in the scientific literature /eight citations for two of
the articles, six of which in scientific journals and two in other foreign dissertation works/.
Citations confirm the scientific value of the research done and its presumed translational
relevance. The results of the dissertation work have been presented at seven international and
four national scientific forums, of which the doctoral student is the first author. Dr. Hristina
Angelova has participated in two scientific projects, which are on the subject of the
dissertation work.

Critical notes and recommendations.

Materials and methods. Regarding the histological analysis with Crecyl violet, it was not
specified which part of the hippocampus was examined: dorsal, ventral, or both, which is
important in view of their functional differences and research in the dissertation related to
anxiety behavior and memory.

Technical errors: Methods: Experimental scheme of the second task: the amount of CTF in pg
was not noted in the title.

Results: In the results describing Experiment #2 information is missing as to why the study
was conducted with the highest dose of CTF that showed effects in the Open Field test with
reduced locomotor activity /Fig.4/.

There is a lack of correspondence between some of the investigated parameters /and in some
cases there is a discrepancy in the way they are described/ in the early and late phase
experiments, which would help to better compare the effects of CTF, as well as the durability
of the model and their interpretation . For example, the distance traveled in cm in the Open
Field test is presented in Fig. 4 as "trajectory length" /intact animals/, in Fig. 6 /early phase
AD/ as "total distance traveled", and in Fig. 12 /late phase of AD/ as “Total ambulation”.

In the Discussion, a comment was made that the model of AD in which increased locomotor
activity /hyperactivity/ accompanied by increased residence in the aversive central zone was
observed represented an "anxiolytic type of behavior", a term found to be inaccurate, as the
model leads rather to pathological changes in behavior and an impulsive type of behavior /
impaired "judgment” of a dangerous situation that normally occurs in intact brain structures /
possibly related to disturbances in associative neuronal connections between the entorhinal
cortex, ventral hippocampus and amygdala, which structures jointly determine the level of
fear response in induced anxiety.

Questions:

Short peptides /under 6 AK residues/ are known to cross the BBB and this suggests that they
will have central effects also when injected systemically. Why was repeated iv infusion /14
days/ with KTP, which is associated with procedural difficulties and daily stress in handling
the animals.



Are there any data on the distribution of KTP receptors mentioned in the dissertation in brain
structures related to cognitive processes?

Conclusion. The dissertation work presented to me for review is dedicated to a very current
topic, and the goals and tasks set in it were realized through extensive experimental work
using modern methodological approaches. Studies on therapeutic approaches to treat AD-
induced pathology are of great importance in view of the fact that it is one of the
neurodegenerative diseases with the greatest frequency and therapy is symptomatic. The
efforts made by the doctoral student to develop the topic deserve high praise. Therefore, I
consider that the PhD thesis of Dr. Christina Angelova is original and fully complies with the
Law on the Development of the Academic Staff in the Republic of Bulgaria, the regulations
for its implementation and the regulations of INB-BAS for awarding the educational and
scientific degree "Doctor".

Due to the above, I give my positive assessment and recommend the members of the
Honorable Scientific Jury to award Dr. Christina Angelova the educational and scientific
degree "Doctor" in professional direction 7.1. Medicine, Doctoral program: Pharmacology.

20.05.2023 1. Signature........cceeeeveeeeveeenieeeiee e

(Prof. Dr. Jana Tchekalarova)
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