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CTAHOBHIIE

oT jgoi1l. A-p XpuctuHa XpucrtoBa Houepa-JlumutpoBa, oM,
Menununcku YausepcuteT - Codus, Menunuacku dakynrer,
Kanenpa ®usnonorus u [latodusmomnorus,

BB3 ocHOBa Ha 3amoBeq Ne 37 /26.04 2023 r., Ha ocHOBaHUE WI.4 0T 3aKoHa 3a
pa3BUTHETO Ha akaJleMU4YHMs cbCcTaB B PenyOnuka bbarapus,
u ¢ pemenue Ha 3aceganue Ha HXX (Ilporokon ot 24.04.2023r.),
BBB Bpb3Ka ¢ npuckxaane Ha OHC ,,JIokrop” mo Hay4yHa cienuanHocT ,,dapmakonorus’”

Ha JMCEePTAalMOHEH TPy Ha TEMa!

POJIA HA KUOTOP®UHA B TTIOBEJIEHYECKUTE U
XNUCTOJIOTMYHU USMEHEHU A, ITPEJAM3BUKAHU OT
EKCITEPUMEHTAJIEH MOJIEJI HA BOJIECTTA HA AJILIXAMMEP

MIPEJICTaBEH OT

n-p XpuctuHa [lankoBa AHrenoBa - 3a104€H JOKTOPAHT
KkbM Hanpasienue “IloBenenuecka nespoouomnorus”, UHb-bAH

J-p XpuctuHa AHrenoBa € mpejcTaBWia 3a IpoLEeAypaTa MO 3allUTaTa BCUYKH
HEOOXOMMH MaTepualiv, JOKYMEHTH U cripaBku. Jlexmapupam, 4e HIMaM ChaBTOPCTBO B

MyONUKaMKUTe Ha KaHIUJATKaTa, KAKTO M IPpYT KOH(IUKT HA MHTEPECH.

J-p Xpuctuna Anresnosa e poaeHa Ha 18.02.1977 r. B rp. Codusi.

3aBbpIBa BHUCIIE MEAUIMHCKO oOpa3oBanue mnpe3 2001 r. BbB BMU-IlneseH, a
npe3 2009 r. nonyuyaa cnenuaaHoct O0mia xupyprus B MY-Codusi.

B mepuonma 2009-2018 r. n-p AnrenoBa e acucteHt B Kareapa ,,Anaromus,
nmaroaHaToMust U chAacOHa MemuimHa™“ kbM M® Ha CVY-, KimumeHt OXpHICKH®, a KbM
MOMEHTa € aHTaKHpaHa C MPOBEXKJIAHE HA KIMHUYHHM M3MUTBAHHUS Ha JIEKapCTBa KbM
R&D Services. Bragee aHrnmiicku €3MK MUCMEHO W TOBOPUMO M TpUTEXaBa IT00pH

KOMIIIOTBPHU YMEHUS.



J-p AHrenoBa e W3NBJIHWIA YCHEIIHO M B CPOK HWHAMBMJyaJdHATa CH
oOpa3oBareiHa, Hay4Ha U IMyOJMKaIlMOHHA [IporpaMa 1 € OTYMCIIeHA ¢ IIPaBO Ha 3alUTa.

JuceprannoHHuAT Tpyx BKIouBa 101 cTpaHMIM M € CTPYKTypuUpaH KakTo
cnenpa: 3arnasue, Coabpkanue — 1 crp., Criuchk Ha chKpanienus - 1 ctp., BoBenenue -
1 ctp., Jluteparypen 0630p - 29 crp., Llen u 3agaum - 1 ctp., Marepuanu u meroau - 10
cTp., Pesynratu - 20 ctp., O6¢cwxnmane - 12 crp., U3Boam - 1 ctp., [Ipunocu - 1 ctp.,
bubmmorpadus - 24 ctp, cMCHIM HA MPOEKTH, IMyOJUKAIUHU, IUTUPAHUS U yIacTUS B
Hay4yHU IPOSBH — 2 CTP.

Bonectra Ha Anmxaiimep (BA) e mUpoKo pa3npocTpaHEHO HEBPOAETEHEPATUBHO
3a0o0isiBaHe, CBBP3aHO C TMPOTPECHBHO 3abJI0OYABAIl CE€ KOTHUTHUBEH JE(PUITUT.
TpeBokHaTa CTaTUCTUKA, Y€ 3a00JSBAHETO 3acsAra Haj 55 MMIMOHA AYIIM B CBETa, a 3a
nepuoga 1990-2019 r. e otuero yBenuuenue ¢ 147.95%, npaBu nucepTalMOHHUS TPY.
M3KIIOYUTEIIHO UTHTEPECEH U COLIMAIHO 3HAYUM.

Temara Ha AucepTanuaTa € ChbBpEMEHHA W aKTyallHA, C TOAYEPTAHO IMPHIIOKHO
3HaYEHHUE.

JlutepaTypHuaT 0030p naBa siICHa INpeAcTaBa 3a M3BECTHOTO KbM MOMEHTa I10
OTOIIIEHUE Ha pUCKOBUTE (hAaKTOPH 3a pa3BUTHE Ha BA, KakTO W pa3IUYHHUTE XUIIOTE3H,
oOsicHsABaIIM naroreHesara . [lpencraBenu ca chIlo Taka M JOCTATHYHO JaHHU OTHOCHO
epextute Ha kuotoppuHa (KTD), xakTo M OTHOMIEHHETO My C pa3TIeKIAHOTO
3a0oJsiBaHe, ONMPaBIABaI0 HETOBOTO BKIIFOUBAHE B AUCEPTALMOHHUS TPY.

llenTa Ha mnpoyuyBaHeTo - mpoyuBaHe posgta Ha HeBponentuaa KTd B
pPa3BUTHETO Ha TMOBEJICHYECKUTE M XHCTOJIOTMYHU W3MEHEHHWs, MNPEAU3BUKAHU OT
HMHTpAIlepeOpPOBEHTPUKYIAPHO HWHKEKTUpaHEe Ha CTPENTO30TOIMH, € KOPEKTHO
¢dopmynurpaHa Ha 6a3aTa Ha HapaBEHUs aHAJIU3 Ha JIUTepaTypara o BbIpoca.

3ajaunTe ca aJeKBaTHM Ha IIOCTaBeHaTa Ll - SICHO (OopMyJupaHu, ao0pe
MOTHBHpAHH, KaTO BKIIOYBAT H3CIEABAHE HA TMOTEHIIMATHUS NMPOTEKTHBEH e(eKT Ha
KT® npu cTtpento3oTormHoB Mojen Ha BA npu MbXKH ITBX0BE opoa Wistar, olieHeH
9ype3 pa3NMKUTEe B JBHUraTellHATa W HW3CJIEIOBATENICKAa AKTUBHOCT, CHCTOSHHUETO Ha

0€3MOKONCTBO B HEMO3HATa Cpena, MPOCTPAHCTBEHA W padOTHA MaMeT, oTjaraHe Ha [3-



aMHUJIOH]] B XUIIOKaMIla 1 MO3BbYHUTC KPHbBOHOCHH CBHJOBE MMPE3 paHHATA U KbCHATA (1)21321
B Pa3BUTHETO Ha 3a00JIIBAHETO, CIIPSMO 3/[PaBU KOHTPOJIHU ITHXOBE.

[IpoyuBanusTa, ciopea MeH, BKIIOYBAT JOCTATh4E€H OpOil ONMUTHU JKUBOTHH,
KaTo ca cra3BaHu eTnyHuTe n3nuckBanus Ha BABX npu naboparopna pabora.

N306panuar Moien e afieKBaTeH — CTPENTO30TOIMHBT MMOBUIIIABA arperamusra
Ha Ap-bparmMeHTH B MO3bKa W OOUIMS fQuU-TIPOTEUH, TOpPAAM KOETO € NpPU3HAT B
JUTEepaTypara Karo MOIXOJII 3a W3yuyaBaHE Ha MATOrCHETHYHHM NMPOMEHU IMpu BA.
CrepeoTakcMyHaTa WMIUTAHTAIMSI HA BOJEIIM KaHIOIH W MHTPAIeOpPOBEHTPUKYIAPHOTO
WH)XCKTHpAHE Ha MPEABHJICHUTE CYOCTaHIIMHM ca KOPEKTHO OMHMCaHW U ChOOpa3eHU C
JIMTEpaTypHUTE JAHHU.

ExcnepuMeHTaHUTE TpynH ca MpaBWIHO (OpMUpaHH, CbOOpPA3HO 3aJlauuTe
Ha IMCEPTAUOHHUS TPY/I.

Bugnosere uscnensanus - in vivo W in vitro, ca MOAXOMSIIN CIIPAMO LETUTE U
W3UEpIATeNIHA 3a peajlu3upaHe Ha 3aJadyuTe Ha JAWCEepPTalMATa W BKIIOYBAT
MOBEICHYECKH (32 W3CIeABAaHE Ha CHCTOSHUE HA JBUTATENHA W M3CJIEN0BATEIICKa
AKTUBHOCT U TPCBOXKHOCT, OO0JIKOBa YYBCTBUTCIIHOCT, HaMeT), XHUCTOJIOTUYHHU U
OMOXUMHUYHU METOH.

Craructuyeckara oopaboTka Ha pe3yaTaTHTE, MO0 MOS MpeleHKa, OTroBaps
Ha CBBPEMEHHOTO HHBO KaTO aJeKBAaTHOCT W JOCTaThYHOCT 3a BepuUKanus Ha
MOJTyYeHHUTE JaHHU.

[Tomyyennte cOOCTBEHH TaHHU ca OOCTONHO OINMMCAHM, OSCHEHU U HATJIETHO
oOomenu B 23 rpaduku ¥ 3 CHUMKH Ha XUCTOJIOTUYHUTE HAXOJIKH.

HampaBsenata muckycust B pasnmena OOChkIaHe TOTBBbpPXKIaBa OTJIMYHATA
TEOpPETUYHA IOATOTOBKA M JIUTEpaTypHa OCBEIOMEHOCT Ha J-p AHTEJIOBa, KakToO H
HelfHaTa crocoOHOCT 3a OOEKTHBHA U KPUTHYHA OLIEHKA Ha pe3ynraTute. [IpencraBeHusT
aHanmu3 oOycnaBsi (QopMylupaHWTEe H3BOAM W ONpaBIaBa H3BEACHUTE NPUHOCH Ha
TUCEPTAIIMOHHUS TPy OTHOCHO mpeTekTuBHUS eext Ha KT npu mnsznon3Banus Moaen
Ha BA.

ABTopedeparbT OTpa3siBa KOPEKTHO CBHIBPKAHHETO Ha JUCEPTALMOHHUS

TPpYyA.



Pa3paboTkata e (prHaHCHpaHa ¢ MOMOUITA HA JIBa HAy4YHU IpoekTa (kpM MVY-
Codus u CVY ,,Cs. Kiiument Oxpuncku”).
J-p AnrenoBa e uzrorsuwia 4 myOnauKanuu (BOJAEI aBTOp BbB BCHUKH) - JBE

oT ctaruute ca B cnucanus ¢ IF u umar o6mo 8 uutupanus; uma 11 yyactus B HayqHH

opymu.

3AKJIIOYEHUE

Bb3 ocHoBa Ha omumcaHoTO mO-TOpe, MpemnopbyBamM Ha HaydHoTto Xypu na
MpUCHAN 00pa3oBaTesIHATa U HAYYHA CTETEH “OKTOpP” MO Mpo(EeCHOHATHO HaMpaBlieHNE
7.1. MeauuuHa, HayyHa creuuanHocT “@apmakonorusa’, Ha A-p XpuctuHa llankoBa
AHrenoBa, 3aJ04eH IOKTOpPAaHT KbM HampasieHue “IloBeneHdecka HeBpoOmonorus”,
UHbB-BAH, 3a gauceprammonnuss # Tpyn “POJIA HA KUOTOP®MHA B
MMOBEAEHYECKUTE U XUCTOJIOTUYHU U3MEHEHUA, ITPEJU3BUKAHU OT
EKCITEPUMEHTAJIEH MOJIEJI HA BOJIECTTA HA AJII[XAMMEP.

Hou. 1-p Xpuctuna Houesa, M

Codus, 12.06.2023 r
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STATEMENT

by Assoc. Prof. Dr. Hristina Hristova Nocheva-Dimitrova, PhD,
Medical University - Sofia, Faculty of Medicine,
Department of Physiology and Pathophysiology

Pursuant to Art. 4 of the Law on the Development of the Academic Staff in the Republic
of Bulgaria, by Order Ne 37 /26.04 2023,
Protocol from 24.04.2023,
I am elected as an external member of the scientific jury for the defense of a dissertation
for the acquisition of the Educational and Scientific Degree "PhD"
in "Pharmacology"
of'a PhD thesis:
ROLE OF KYOTORPHIN IN BEHAVIORAL AND
HISTOLOGICAL CHANGES CAUSED BY
AN EXPERIMENTAL MODEL OF ALZHEIMER'S DISEASE
presented by
Dr. Hristina Tsankova Angelova - part-time PhD student

to the "Behavioral Neurobiology" Department, BAS

Dr. Hristina Angelova has submitted all necessary documents and references for
the defense procedure. I declare no co-authorship in the candidate's publications, as well
as any other conflict of interest.

Dr. Hristina Angelova was born on February 18, 1977 in the city of Sofia.

She graduated in medicine at Medical University-Pleven in 2001, and she
acquired a specialty in “General Surgery” at Medical University-Sofia in 2009.

From 2009 to 2018 Dr. Angelova has been an Assistant Professor at the
Department of "Anatomy, Pathoanatomy and Forensic Medicine" of the University of
Sofia "St. Kliment Ohridski". From 2018 until now, she has been engaged in conducting
clinical trials of drugs at R&D Services. Dr. Angelova is fluent in written and spoken
English, and has good computer skills.

Dr. Angelova has successfully completed her individual educational, scientific

and publication program, and has been awarded the right to defense.



The dissertation includes 101 pages and is structured as follows: Title, Table of
Contents - 1 page, List of Abbreviations - 1 page, Introduction - 1 page, Literature
Review - 29 pages, Aim and Objectives - 1 page, Materials and methods - 10 pages,
Results - 20 pages, Discussion - 12 pages, Conclusions - 1 page, Contributions - 1 page,
Bibliography - 24 pages, lists of projects, publications, citations and participation in
scientific events - 2 pages.

Alzheimer's disease (AD) is a widespread neurodegenerative disease featured by
progressive cognitive deficits. The alarming statistics that the disease affects more than
55 million people in the world, and for the period 1990-2019 an increase of 147.95% has
been reported, makes the topic of the dissertation extremely interesting, socially
significant, and with potential practical application.

The Literature Review gives a clear idea of what is currently known about the risk
factors for the development of AD, as well as the various hypotheses about its
pathogenesis. Sufficient data are also presented regarding the effects of kyorthorphin
(KTP), as well as its relationship with AD, justifying its inclusion in the dissertation
work.

The purpose of the study — evaluation of the role of KTP in the development of
behavioral and histological changes induced by intracerebroventricular injection of
streptozotocin, was properly formulated on the basis of the Literature analysis.

The tasks are adequate to the set goal - clearly formulated, well-motivated,
including the study of the potential protective effect of KTP in the streptozotocin model
of AD in male Wistar rats, assessed by differences in motor and exploratory activity, the
state of anxiety in an unfamiliar environment, spatial and working memory, B-amyloid
deposition in hippocampus and cerebral blood vessels during early and late disease
development, compared to healthy controls.

The studies, in my opinion, include a sufficient number of experimental
animals, and the ethical requirements from the BAFS for animal studies, are met.

The selected model is adequate — streptozotocin increases the aggregation of
Ap-fragments in the brain and total tau-protein, which is why it is recognized in the

literature as suitable for studying pathogenetic changes in AD. Stereotaxic implantation



of guide cannulae and intracerebroventricular injection of the substances are correctly
described and consistent with literature data.

The experimental groups are properly formed, according to the tasks of the
dissertation work.

The types of research - in vivo and in vitro, are appropriate to the goals and
comprehensive for the realization of the tasks of the dissertation, including behavioral (to
study the state of motor and research activity and anxiety, pain sensitivity, memory),
histological and biochemical methods.

The statistical processing of the results, in my opinion, corresponds to the
modern level as adequacy and sufficiency for verification of the obtained data.

The original data obtained are substantially described, explained and
graphically summarized in 23 graphs and 3 photos of the histological findings.

The Discussion section confirms Dr. Angelova's excellent theoretical training
and literary awareness, as well as her ability to objectively and critically evaluate the
results. The presented analysis supports the formulated conclusions and contributions of
the dissertation regarding the preventive effect of KTP in the used model of AD.

The abstract correctly reflects the content of the dissertation work.

The development was financed by two scientific projects (from MU-Sofia and
SU "St. Kliment Ohridski").

Dr. Angelova has 4 publications (being the leading author in all of them) - two
of the articles are in journals with IF and have a total of 8 citations; she has participated in

11 scientific forums.

CONCLUSION

Based on the above, I recommend the honorable scientific jury to vote positively
for the award of the educational and scientific degree "Doctor" in the field of higher
education 7.- "Health and Sports", from the professional direction 7.1.- Medicine, in the
scientific specialty “Pharmacology”, to Dr. Hristina Tzankova Angelova, part-time PhD

student to the "Behavioral Neurobiology" department, BAS, for her PhD thesis “ROLE



OF KYOTORPHIN IN BEHAVIORAL AND HISTOLOGICAL CHANGES CAUSED
BY AN EXPERIMENTAL MODEL OF ALZHEIMER'S DISEASE”.

Assoc. Prof. Dr. Hristina Nocheva, PhD

Sofia, 12.06.2023
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