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CTAHOBHUIIE

ot npo¢. Enena bopucosa [:xamb6a3zoBa, 1M
Kareapa ,,Xumusi u 0noxumus, ¢puznosnorus u naropusnoJiorus’

Menuunncku pakyarer, Copuiicku ynusepcurer ,,CB. Kinument Oxpuackn”

OTHOCHO: 3amuTa Ha TUCEPTAIMOHEH TPYA 3a MPUCHKIAHE HA OOpa3oBaTelIHATA U
HayuyHa creneH ,Jloktop“ Ha ac. JlecucinaBa 3npaBkoBa KpymioBiaueBa, Ha Tema
»IIpoyuBaHe BIMSHMETO Ha MEIATOHMHOBUS AePUINUT BBPXY HIKOM MEXaHU3MHU Ha

CTapCCHC IIpU CKCIICPUMCHTAJICH MOJICJI Ha MMUHEAJIeKTOMHS.

1. O0mu ocHOBaHus

HacrosmoTo craHoBuine € MOArOTBEHO BBHB BpB3Ka ChC 3amoBel Ha JlupekTopa Ha Ha
Wucrutyra o HeBpoobuosorust — BAH Ne 43/23.07.2025 r. mo nporieaypa 3a 3ammra Ha
JMCepPTAallMOHEeH TPy 3a NpuaoOuBaHe Ha oOpa3oBaTelHaTa M Hay4Ha CTENeH ,,J[okTop™ B
npodpecuonanHo HampasineHue 4.3. buosornveckm HaykM, HayyHa CIHELUAIHOCT
»PHU3M0JI0THsI HA )KUBOTHUTE M 4oBeKa*. J[ucepraunoHHUAT TpyAa Ha ac. Jlecucnasa
3npaBkoBa KpyioBnueBa e pazpaOoTeH 10 HaydHOTO PBbKOBOJCTBO Ha mpod. a-p fAHa
Yexkanapoa. JIOKTOpaHTKaTa € MpeACTaBWiIa BCUYKU H3UCKYEMH JIOKYMEHTHU CBIJIACHO
3PACPB, [IpaBuiHuKa 3a HErOBOTO IPUJIaraHe ¥ BETPEIIHUTE U3UCKBaHus Ha HCTUTYTa
no HeBpoOuosiorust — BAH. OpuruHamHoCcTTa Ha Tpy/Aa € IPOBEpeHa MO0 Ha/UICKHUS pesl U

HC Ca YCTAHOBCHU IPU3HAIHW Ha IJIaruaTrCTBo.

2. JIMYHYM JaHHHU U NPO(eCHOHATHO PA3BUTHE HA TOKTOPAHTA

Acucrent Jlecucnasa 3apaBkoBa Kpymiosnuesa e pojaena Ha 27 rouu 1980 r. B rp. Codusi.
3aBbpuiBa E3nkoBa ruMHazusi ¢ mpouia HEMCKU U aHIIMMCKH e3uk mpe3 1998 r. Nma
MPUI0OUTH JBE MAaruCThPCKU CTENEHH B JIBE pa3iuyHU npodecruoHannu oodmaactu. [Ipes
2005 r. 3aBbBpIIBa CHELUUAIHOCT ,,MeXIyHapoJAHM HKOHOMHUYECKH OTHOIIEHHA BBHB
Bapuencku cBoOozieH yHuBepcuter ,,UepHopusens Xpadbp* ¥ Npua001Ba KBATU(PUKALIHS
,YkoHomuct®. IIpe3 2021 r. 3aBppiiBa MarucTparypa 1o ,,OPu3uo0rus Ha )KUBOTHUTE U

yoBeka““ B buonornueckus gakynrer Ha CY ,,C. Kinument Oxpuacku®.
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Or 2021 r. 3aema akaaeMu4HaTa JUIBXKHOCT ,,acucTeHT B HampaBienue
,lloBenendyecka Hepoouonorus™“ kbM MHB — BAH, a mpe3 2022 r. e 3aunciena karo
3a/104€H JOKTOPAHT B CHIIOTO HarpaBieHue. Biiagee anrnuiicku e3uk Ha HUBO B2 u
HEMCKH Ha HUBO B, mputexaBa 1oOpy KOMIIOTHPHU M OPTaHU3ANMOHHU YMEHUS, UMa
JBJITOTOIUIICH TPO(EeCHOHAICH ONUT U YIIPaBJICHCKA MTPaKTUKA MPeIy BKIIOUYBAHETO CH B
HayyHaTa cdepa. JlokTopaHTkaTa uMa 100pu yMeHHUs 3a padoTa B €KHUIl, OPraHU3UPaHOCT
MIPY M3IBJIHEHUE HA HAYYHH MPOCKTH U SICHO M3PA3CHU CIIOCOOHOCTH 3a MMCMEHA HayYHA

KOMYHUKaIUA.

3. AKTYaJIHOCT ¥ 3HAYMMOCT HAa pa3padoTBaHATa TeMATHKA
Temara Ha nucepranusTa € NOCBETEHAa Ha W3CJEABAaHE Ha pOJIATa Ha MEIAaTOHUHOBHS
ne(UIINT B MPOIIECUTE HA CTAPECHE U HEBPOIETCHEPAIIUs, N3I0I3BANKN €KCIIEPUMEHTAJICH
MOJIe]T Ha MUHEAIEKTOMUS MPU JTaOOpPaTOpPHH TPU3a4yH OT Pa3IMYHU BH3PACTOBU T'PYIIU.
MenatoHUHBT € KIIOYOB HEBPOICNTHJ C AHTUOKCUJAHTHU M PETyJaTOpHU (yHKIHUH,
y4JacTBalll B MOAYJIMPAHETO Ha LUPKAIHUTE PUTMHU, HEBPOCHIOKPUHHATA peryJalus,
KOTHUTUBHUTEC NPOLUCCU U aJjallTalludTa KbM CTPEC.

N3cnenBanusTa B 00J1acTTa ca ¢ BUCOKA aKTyaJIHOCT MOPaIu HapaCTBAIIHs HHTEPEC
KbM MOJIEKYIIHUTE MEXaHU3MU Ha CTapeeHETO U BB3MOXKHOCTUTE 3a Mpo(uIaKTHKa Ha
CBBpP3aHUTC C BbB3PACTTAa KOTHUTUBHU U [CUXHUYHU paSCTpOﬁCTBa. MO)ICJ'I’BT Ha
MMUHEAJIEKTOMHUSI OCUTYpPSIBa TIPEIM3EH EKCIIEPUMEHTAJIEH TOJAXO0J 3a €JIMMUHUpaHE Ha
MEJAaTOHUH W TpOCIeAsBaHe Ha TMOCIHEAWIINTE My Ha TMOBEJACHYECKO, OMOXUMUYHO U

MOJICKYJISIDPHO HUBO.

4. XapakTepHCTHKa HA IMCePTALMOHHUSA TPYA U aBTOopedepaTa

JlucepTallMOHHUAT TpPyA CbIbpkKa 153 CTaHZAPTHH MAIIMHONMCHH CTPAHHUIH,
wnoctpupat € ¢ 42 ¢gurypu u 2 tadaunm, a oubnuorpadusra Bkiaoysa 335 3arsaBus,
MPeANMHO Ha aHTJIMHCKH €3WK, C MpeBec Ha myOiukammu oT mocienuute 10 romawHwu.
CrtpykTypupaH e 1mo oOuLionpuerara cxema: yBOJ, JUTepaTtypeH o030p, Lel U 3ajaud,
MaTepHald U METOAM, Pe3yJITaTH, 00ChKAaHe, U3BOIU, IPUHOCH U JUTEeparypa. Mexiy

OTACIIHUTC pasacin € 3alla3CHa JIOTHYCCKa IIOCICA0BATCIHOCT. ABTOpC(I)CpaT’bT,
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npeacTaBCH Ha 6’bJ'Il"apCKI/I H C PE3IOME Ha aHTJITUHACKHU €3UK, TOYHO OTpas3sBa OCHOBHUTC

PE3YITATU U IIPUHOCHU HA JUCEPTALMATA.

5. CreneH Ha MO3HABaHEe CHCTOSIHHETO HA MP00JieMa 0T JOKTOPAHTA
JIuTepaTypHHUAT 0030p € HW3YeprarelicH W 3aabjI00YeH, JIEMOHCTPUPAWKH OTIHYHOTO
MO3HAaBaHE OT CTpaHa Ha JOKTOPAHTKaTa Ha ChbBPEMEHHHTE JOCTH)KEHHS B 00JacTTa Ha
MEJIaTOHMHOBATa (DU3UOJIOTHS, CTAPEEHETO, HEBPOBB3IAICHUETO M CBBP3AHHUTE C TAX
MOJIEKYJIHU MexaHu3MH. Llera Ha u3CiIeBaHeTO € SICHO JehuHUpaHa, a GOPMYTHPAHUTE
3a/1a4M ca B ITBJIHO ChOTBETCTBHE C Hest. MOJIETBT Ha IIMHEATIEKTOMHES € YMECTHO TOA0paH
3a eKCIIEPUMEHTAIIHO EJIMMUHUPAHE Ha MEJIATOHUH M MPOCIIEAIBAaHEe Ha TOCIIEIUIIUTE My
BBPXY IOBEJCHHUETO, MMAMETTa W HEBPOCHIOKPHHHATA PEryJAllMs B 3aBUCHMOCT OT
BB3pacTTa. EKCIIEpUMEHTATHHSAT AU3aiiH € KOMIUICKCEH U BKJIFOUBA IIOBEICHYECKH TECTOBE
(Elevated Plus Maze, Open Field, T-maze), Ouoxumuunu anammusu (ELISA),
UMYHOXMCTOXHUMHS M CTATUCTHYECKA 00paboTKa.

Pesyarature ca TpeACTaBEHH SICHO W OOCHIECHM KPUTHYHO B CBETJIMHATA Ha

JUTEpaTypHUTE JaHHHU.

6. HayuyHu npuHocu
B nucepranmmoHHUS TPy ca MPEICTAaBEHW OPUTHHAIHA W 3HAYMMH HAYYHH TIPUHOCH,
BKJIFOUHMTETHO:
1. JleMOHCTpHpaHU TIONIOBO- ¥  BB3PACTOBO-CIEHU(DUYHU TOBEACHYECKH U
HEBPOXUMHUYHU TPOMEHU MPU MEITATOHUHOB JEPUIIHT;
2. YcraHoBeHa BpPh3Ka MEXKIYy OKCUJIATUBHHS CTPEC M SKCIPECHsTa Ha TOILTUHHO-
IIIOKOBH MTPOTEUHU B PA3IIUIHA MO3BYHH CTPYKTYPH;
3. HoBu nannu 3a yuactuetro Ha CREB, BDNF u ERK1/2 curnanaure mbrumia B
KOTHUTHBHATA PETyaIus;
4. TloTBBpJCH TpaHCIAIMOHEH IMOTCHIIMAN HAa W3ITOJI3BAaHKUS MOJEI 3a M3yJaBaHEe Ha
BB3PACTOBO-00YCIIOBEHH HEBPOICTCHEPATUBHU TIPOIIECH.
Pesynrature ca o0oOmieHn B 1aBe HaydyHu cTaTu. EjHara nyOnukyBaHa B
Behavioral and Brain Functions (Q1l), cniucanue mnaekcupano B WoS u Scopus, a

apyrara B Acta Morphologica et Anthropologica.
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3AKVIIOYEHUE

[IpencraBenusT auceprauroHeH Tpyl Ha ac. JlecucnaBa KpymosinueBa € caMOCTOATEIHO,
3abJI00YEHO M AaKTyaJ HO M3CJIEeIBaHE C OPUTMHAIHM HAy4YHU NMpHHOCH. TOH, 3aeaHO ¢
aBTopedepara U HaydHUTE MyOJUKALUK HAITBJIHO ChOTBETCTBAT Ha U3uckBaHusATa 328 OHC
,JOKTOp* chrimacHo 3PACPB, IlpaBunHuka 3a HEroBOTO MNpPHUJIATaHE W BBTPEIIHUTE
npaswia Ha UHb — BAH.

JIoKTOpaHTKaTa IPUTEKaBa COJUAHM MTPAKTUUECKH KOMIIETEHIIMH 110 TIOBEIEHUYECKA
HeBpoOuonorus, umyHoxuctoxumusi, ELISA, kakTo 1 onuT B eKkcriepuMeHTanHara pabora
c nabopaTopHH >KMBOTHH. Ts JEMOHCTpHUpa BHCOKO HHBO Ha eKCIEpHUMEHTajIHa
MPELM3HOCT, aHAIMTUYHOCT U TEOpPETUYHA MOAr0TOBKa. [l03HaBaM JIMYHO JOKTOpAHTKATa
U MOra Jia TBBbpJs, Y€ TS IMpUTEXkaBa Ollle OTIMYHUM KOMYHUKATUBHM YMEHUs, Obp30 ce
aJlanTvpa KbM HOBH 3a/1a4yM, MOAIBPKA MO3UTUBHO MHCIEHE, paboTH 100pe B €KHUIl U
MIPOSBSIBA JIOSUTHOCT, OTTOBOPHOCT, KOPEKTHOCT M OPTaHU3UPAHOCT.

Ha Ta3u ocHOBa 1aBaM MOJI0KMTEIHA OLIEHKA U IIPENOPbYBaM Ha HAyYHOTO KYypH
Jla TJacyBa IOJIOKHUTEIHO 3a IPUCHXKIaHE Ha 00pa3oBaTeHATA W Hay4YHA CTeleH
»JdokTOop* Ha ac. JlecucaaBa 3apaBkoBa KpymoBiameBa B NpodhecHOHAIHO
HanpasieHue 4.3. buosiormyeckm HaykM, HaydyHa CIEIHMaTIHOCT ,,(PM3HOJIOrHsI Ha

JKUBOTHUTE U YO0BEKaA*.

14.08.2025 r. Periensent:

Codus / mpod. Enena Jxxamba3zoBa, am /
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OPINION STATEMENT

by Prof. Elena Borisova Dzhambazova, Ph.D.
Department of Chemistry and Biochemistry, Physiology and Pathophysiology
Faculty of Medicine, Sofia University ""St. Kliment Ohridski”

SUBJECT: Defense of a dissertation thesis for acquiring the educational and scientific
degree "Doctor" to Assistant Desislava Zdravkova Krushovlieva on the topic “Study of the
influence of melatonin deficiency on certain mechanisms of aging in an experimental model

of pinealectomy”

1. General Grounds

This opinion has been prepared in connection with Order No. 43/23.07.2025 of the Director
of the Institute of Neurobiology — BAS, regarding the procedure for the defense of a
dissertation thesis for obtaining the educational and scientific degree “Doctor” in
professional field 4.3. Biological Sciences, scientific specialty “Physiology of Animals and
Humans.” The dissertation thesis of Assistant Desislava Zdravkova Krushovlieva was
developed under the scientific supervision of Prof. Jana Tchekalarova, PhD. The doctoral
candidate has submitted all documents required under the Law on the Development of
Academic Staff in the Republic of Bulgaria (LDASRB), its Implementing Regulations, and
the internal requirements of the Institute of Neurobiology — BAS. The originality of the
thesis has been verified in accordance with the relevant procedure, and no evidence of

plagiarism has been found.

2. Personal Data and Professional Development of the Doctoral Candidate

Assistant Desislava Zdravkova Krushovlieva was born on 27 June 1980 in Sofia. She
graduated from a Language High School with a profile in German and English in 1998.
She holds two Master’s degrees in two different professional fields. In 2005, she graduated

in International Economic Relations from Varna Free University “Chernorizets Hrabar”
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with the qualification “Economist.” In 2021, she graduated with a Master’s degree in
Physiology of Animals and Humans from the Faculty of Biology, Sofia University “St.
Kliment Ohridski.”

Since 2021, she has held the academic position of “Assistant” in the Department of
Behavioral Neurobiology at the Institute of Neurobiology — BAS, and in 2022 she was
enrolled as a part-time doctoral student in the same department. She has English language
proficiency at level B2 and German at level B1, possesses strong computer and
organizational skills, and has many years of professional and managerial experience prior
to entering the scientific field. The doctoral candidate has strong teamwork skills, excellent
organizational abilities in conducting scientific projects, and well-developed skills in

written scientific communication.

3. Relevance and Significance of the Research Topic

The dissertation is dedicated to studying the role of melatonin deficiency in the processes
of aging and neurodegeneration, using an experimental model of pinealectomy in
laboratory rodents of different age groups. Melatonin is a key neuropeptide with
antioxidant and regulatory functions, involved in the modulation of circadian rhythms,
neuroendocrine regulation, cognitive processes, and adaptation to stress. The research in
this field is highly relevant due to the growing interest in the molecular mechanisms of
aging and the potential for prevention of age-related cognitive and psychiatric disorders.
The pinealectomy model provides a precise experimental approach for eliminating

melatonin and tracking its effects at behavioral, biochemical, and molecular levels.

4. Characteristics of the Dissertation and the Author’s Abstract

The dissertation comprises 153 standard typed pages, illustrated with 42 figures and 2
tables, and the bibliography contains 335 references, predominantly in English, with a
focus on publications from the past 10 years. It is structured according to the generally
accepted format: introduction, literature review, aims and objectives, materials and
methods, results, discussion, conclusions, contributions, and references. The logical

sequence between sections is maintained. The author’s abstract, presented in Bulgarian
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with a summary in English, accurately reflects the main results and contributions of the

dissertation.

5. Degree of knowledge of the state of the problem

The literature review is comprehensive and in-depth, demonstrating the doctoral
candidate’s excellent knowledge of current achievements in melatonin physiology, aging,
neuroinflammation, and related molecular mechanisms. The aim of the research is clearly
defined, and the formulated objectives fully correspond to it. The pinealectomy model is
appropriately chosen for experimental melatonin elimination and for tracking its
consequences on behavior, memory, and neuroendocrine regulation depending on age. The
experimental design is complex, including behavioral tests (Elevated Plus Maze, Open
Field, T-maze), biochemical analyses (ELISA), immunohistochemistry, and statistical
processing. The results are clearly presented and critically discussed in the context of the

literature data.

6. Scientific Contributions
The dissertation presents original and significant scientific contributions, including:
1. Demonstration of sex- and age-specific behavioral and neurochemical changes
under melatonin deficiency;
2. Identification of a relationship between oxidative stress and the expression of heat
shock proteins in different brain structures;
3. New data on the involvement of CREB, BDNF, and ERK1/2 signaling pathways in
cognitive regulation;
4. Confirmation of the translational potential of the model for studying age-related
neurodegenerative processes.
The results have been summarized in two scientific articles:
e One published in Behavioral and Brain Functions (Q1), indexed in WoS and
Scopus;
e The other in Acta Morphologica et Anthropologica.
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CONCLUSION

The presented dissertation by Assistant Desislava Krushovlieva is an independent,
thorough, and relevant study with original scientific contributions. The dissertation, along
with the author’s abstract and scientific publications, fully meets the requirements for the
educational and scientific degree “Doctor” under the LDASRB, its Implementing
Regulations, and the internal rules of the Institute of Neurobiology — BAS.

The doctoral candidate possesses strong practical skills in behavioral neurobiology,
immunohistochemistry, ELISA, as well as experience in experimental work with
laboratory animals. She demonstrates a high level of experimental precision, analytical
thinking, and theoretical preparation. |1 know the doctoral candidate personally and can
attest that she also possesses excellent communication skills, adapts quickly to new tasks,
maintains a positive outlook, works well in a team, and demonstrates loyalty,
responsibility, correctness, and organizational ability.

On this basis, | give a positive assessment and recommend to the respected scientific jury
vote in favor of awarding the educational and scientific degree “Doctor” to Assistant
Desislava Zdravkova Krushovlieva in professional field 4.3. Biological Sciences, scientific

specialty “Physiology of Animals and Humans.”

14 August 2025, Sofia. Reviewer:
/ Prof. Elena Dzhambazova, PhD /
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