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CTAHOBMUILIE

oT o1l 1-p Munena CnaBueBa MuxaiinoBa
Hamnpasnenue ,,Cenzopaa HepoOuonorus®, Muctutyt no HeBpobuoiorus - bAH

Usnen Ha Hay4HO XypH, u3dpano ceriacHo pemenne Ha HC kbm UHB-BAH / nporokon Ne
36/18.06.2025 r.u 3anoBen Ha Jupektopa Ha UHB-BAH Ne 45/11.08.2025 .

OTtHocHO nuceptannoHHUs Tpya Ha [decucaaBa 3apaBkoBa KpymoBiaueBa Ha Tema:
,, ] [poyuBaHe BIMSHUETO HA MEIATOHUHOBHS JE(PHUIUT BbPXY HAKOM MEXaHU3MH Ha CTapeeHe
IIPU €KCIIEPUMEHTAJIEH MOJIE]l HA TMHEATEKTOMUS

3a TMoJTydaBaHe Ha HaydyHaTa ¥ oOpa3oBarenHa cteneH ,,Jloktop* mo I[Ipodecnonanto
HarpaBieHue: 4.3. buonornueckn Hayku; /JJokropcka nmporpama: ,,O@u3H0I0THS HAa dKUBOTHUTE
1 YoBeka‘

Hayuen ppkoBoauten: npod. a-p SAna Iumurtposa Yekanaposa, MHCTUTYT 1O
HeBpoOuonorus, BAH

I[OI(TOpaHT I[ecncnaBa 3Z[paBKOBa prmOBJII/ICBa € MMpeacTaBujia BCUIKHU HCO6XOIII/IMI/I

MaTepHuanu (qucepranus, apropedepar, myoiaukanuu, aproouorpadus).

Huceptarnmmonnara paboTa, peJcTaBeHa OT IOKTOpaHTa, ChIbpka 153 craHmapTHH
CTpaHUIU U cIieBa OOIIONPUET MOJIENT KaTo BKIIOYBA CIIETHUTE pa3aenu: YBoa (2 cTp.),
Jlutepartypen 0630p (38 ctp.), Lenn u 3amaun (1 ctp.), Marepuanu u metoau (16 ctp.),
Pesynrtatu (36 ctp.), O6cwxmane (11 ctp.), U3Boau (1 ctp.), [Ipunocu n bubnuorpadus,
KOSATO BKJIFOYBA 335 nuTepaTypHU U3TOYHUKA. [[ucepTallMOHHUAT TPy € OHATJIe/IeH ¢ 00110
42 ¢urypu u 2 tabmunu, ot kouto 10 purypu — B JIureparypuust 0630p, 12 purypu — B

Marepuanu u metoau u 20 ¢urypu u 2 Tabnuuum — B Peynraru.

N306panara TeMa Ha AUCEPTANMATA € aKTyaJlHA U 3HAYMMa, KaTo C€ UMa MPEeABU]]
3acTapsBaHETO HA HACEIIEHUETO B CBETOBEH Mallad U CBBP3aHUTE C TO3M MPOIIEC
HEeOIaronpusITHH MPOMEHU Ha opranu3Ma. KakTo ce TBbpAM B TUCEPTALIUATA, 3aABIO0YCHOTO
MPOYYBaHE HA BIUSHUETO HA METATOHUHOBHUS TE(PUITUT MOXKE J]a CIOMOTHE 32 U3SICHSBAaHE HA
OCHOBHHUTE MEXaHM3MHU Ha Bb3PAaCTOBUTE MPOMEHH B CTPYKTypaTa U QyHKIIUATA HA MO3bKa,

KaKTO U Ha MMPOUCCUTC, KOUTO NOTCHIHUAJIHO MOTraT aa 3a0aBAT T€3U ACTCHCPATUBHU



u3MeHeHnus. Hemno IOBCYC, MMOJTYUYCHUTEC PCIYJITATU MOKE a CC U3IIOJI3BAT IIPHU pa3pa60TBaHe

Ha HOBHY TCPANICBTUYHHU MMOAXOU 34 3a0aBsHE Ha IPpOUECUTE HA CTAPECHCE.

.HI/ITCpaTypHI/IHT 0630p € J0CTa O6IJ_II/IpCH H MTOCJICAOBATCIIHO PA3IJICIKAA ITPOLUCCUTC HA
CHUHTC3 U peryjiaiud Ha MCJIATOHWHA, MCJIIATOHWUHOBUTE PEUCIITOPH; BIUAHUECTO HA
MCJIATOHHWHA BHPXY HUPKAAHUTEC PUTMHU; BPb3KaTa MCXKAY MCIaTOHWHA U MUTOXOHApHUAJIHATa
,Z[I/IC(I)YHKI_II/IH, a CbII0 U OKCUIATUBHUSA CTPCC U BB3NNAJICHUCTO, KAKTO U POJIsITa MYy 34
ChbpACYHO-ChJ0BAaTa CUCTEMA, ITPU HCBPOACTCHCPATUBHU 3a00JIIBaHUS U HCTOBUTE G(I)CKTI/I
BBpPXY pa3JINdYHU ThKAHHU. B OTACJIHA TOYKaA € ITOCOYCHA pOJiATa Ha MCJIATOHNHA B
MCXaHU3MHUTEC Ha CTAPCCHE KAaTO Ca BKIIIOYCHHU TCOPHUUTE 3a BPb3KaTa MEXKAY MEJIaTOHWHA U
CTapE€CHCTO, Bb3PACTOBUTE MPOMEHHU B CCKPEIMATA HA MCJIATOHUH U BIIUAHUCTO MY BBPXY
CTAapCCHCTO Ha YCPHUA I[p06. CHCI_[I/IaJ'IHO BHUMAaHHC € OTACIICHO Ha MOJICKYJISIDHUTC

MCXaHU3MH, CBbpP3aHU CHC CTAPCCHCTO U MCIIATOHUHOBUSA I[e(I)I/II_II/IT.

enuTe Ha AUCEPTALIMOHHMS TPy BKIKOYBAT U3CJIEBAHE HA POJISATA HA
MEJIaTOHUHOBHS Ie(DUITUT B TPOIleca Ha CTapeeHe U pa3KprBaHe Ha MPEANoIaraeMuTe
MEXaHU3MH, Ype3 KOUTO TO3W XOPMOH MOJIyJIUPa CKOPOCTTA U XapaKTepa Ha Bh3PaCTOBUTE
npomenu. [locTaBeHUTE 3a7a4M ca aIeKBaTHU U ChOOPA3eHU C OT/ACIHUTE CTHITKH 32

IIOCTHUI'aHC Ha LCINTC.

B aucepraunoHHUS TPyl € M3MOJI3BAH €KCIIEPUMEHTAIEH MOJIEN HA TUHEAIEKTOMHUS.
JIOKOJIKOTO MOTa J1a TIPETeHS TPHIIOKEHUTE METOIU Ca TTOAXOIAIIN, BHUMATETHO MTOAOpaHH,
MOIPOOHO OMHUCAHM U TTO3BOJIABAT JOCTUTAHE HA IEJIUTE, KOUTO Ca MOCTABEHH B

AUCCPTAlUATA, KAaTO JaBAT aICKBATCH OTTOBOP HA MOCTABCHUTC BBIIPOCH.

Pesynrature ca moapoOHO mIpeAcTaBeHU U J00PE OHATJIeNCHH ¢ (PUTYpH U TaOIUITH.
[TocnegoBarenHo ca pa3rieaHu MOJyYEHUTE TaHHU 32 BIMSHUETO HA METATOHUHOBUS
NeUIUT BbPXY MPOABIKUTETHOCTTA HA )KUBOTA HA TUTHXOBE; IBUTATETHATA aKTHBHOCT U
HelHuA MUPKAACH PUTHM; BbPXY IMOBCACHUCTO HA TPEBOXKHOCT, a CbIIIO U BbPXY CUTHAJIITHUTE
IIBTHUIIA, CBBP3aHU C TPEBOXKHOTO IIOBEIECHUE; BbPXY OKCUIATUBHUA CTPEC; BBPXY
KOTHUTUBHHUTE (DYHKIIMU U MTAMETTA M CUTHAIHUTE TBTUIIA, CBbP3aHU C KOTHUTUBHUTE
¢dbyHKIIMY 1 ameTTa. Benuku eekTu ca mpocieieHu Mpy IUTEX0BE B Pa3InyHU Bh3PacTOBU

nepuoau: 3 Mecena, 14 mecena u 18 mecena.

B O6C’L)I(IlaHeT0 Ha JucepranusTa € HallpaBCHO CPAaBHCHUC C MPCAUIITHU U3CIICABAHUA
OTHOCHO C(I)GKTI/ITC Ha MCJIIaATOHHMHOBHUA ,Z[C(I)I/II_[I/IT BBPXY IMPOLCCUTC HA CTAPCCHE, KATO Ca

00sICHEHH! HU3TOYHUIUTEC Ha pa3jiniusAa B PE3YITATUTE, a CHIIO TaKa Ca MOCOYCHU



JOMTBTHATETTHN HACOKH 32 u3cieaBanus. B kpas Ha 00CHKIaHETO ca HApPaBEHU 3aKIIIOUEHUS
BBH3 OCHOBA Ha MOJIYYEHUTE PE3yJTATH B TUCEPTAITMOHHUS TPYA OTHOCHO POJISITA HA
MeJIaTOHWHA U enr(U3HATA JKJIe3a B peryaiusaTa Ha (PU3UOJIOTHIHHUTE MPOIIECH, CBBP3aHU
cbe crapeenero. [logueprano e, 4e 1eUIUTHT HA MEJIATOHHH, TPEIU3BUKAH YpE3
MUHEAIEKTOMUS, BOJIU 0 3HAYUTEITHU MOBEICHYECKH U (DU3HOJIOTHYHU TPOMEHU B
JIBUTATETHATA AaKTUBHOCT, TIOBUIIICHA TPEBOXKHOCT ¥ KOTHUTUBHU JCPUITUTH TIPU MIIAJTUTE U
cTapuTe mIbxoBe. [lrbxoBeTe Ha cpeHa Bb3pacT o0aye MoKa3BaT OTHOCUTEIHA YCTOHYUBOCT
KbM MEJIaTOHUHOBHS eUIuT. B nucepranusara e mpearnoaokKeHo, Y€ TOBa C€ IbJDKU Ha
KOMIIEHCATOPHU MEXaHU3MHM, KaTO EKCTpANMHEAIHUsI CHHTE3 Ha MenaToHuH. [locouenu ca
CBIIIO TaKa OTPAaHUYEHUS, CBbP3aHH C U3CJIEIBAHETO, KaTO Ca MPEIJIOKEHH TOTTBJIHUTEITHN

CKCIICPUMCHTH, KOUTO Aa IMMOAIIOMOTHAT IMPEOAO0JIABAHC HA TE3U OIPaHUYCHHA.

B AUCCPTAUOHHUA TPY/ Ca O606IJ_ICHI/I MIET U3BOJAA BbB BPB3Ka C ITOJIYUCHUTC

pesynratu. OuepTaHu ca NeT OPUTMHAIHYA U YETUPH MOTBBPKAABAIIN IPUHOCA.

ABTopedepaThT 0TroBaps Ha GOPMATHUTE U3UCKBAHUS U NIPECTaBI CUHTE3UPAHO

u3cieABaHara mpodieMaTuka u MOCTUTHATUTE PE3YATATH U IPUHOCH.

I[aHHI/ITC OT MMPOYYBAHETO Ca Hy6I/IKYBaHI/I B2 CTaTuu, B €JHa OT KOHUTO prmOBJ'II/ICBa

€ MbPBU aBTOP, U Ca MPEJCTaBEHU Ha MeT HayyHH (popyma.

Hmam HSKOJIKO MPEenopbKH: - J00pe € Aa ce 100aBu NpodeCHOHaTHOTO HallpaBIeHNE
U JIOKTOpCKaTa mporpaMa Ha 3arjiaBHaTa CTpaHuIa Ha aBTopedepara; -1o0pe e 1a ce 100aBsIT
M3TOYHUIIMTE HA U3IOJ3BAHUTE B JIUTEPATYPHHSI 0030p (PUTypH; - U3JIUIIHO € 1a Ce BKJIIOYBA
CITMCBK C MPOCKTH B TOYKA X. Coucwk Ha Hay4YHHN C’BO6H.[€HI/I$I, HUTUPAHUA 1 YHaCTUA B

Hay4yHU GOPYMH, CBBP3aHH C TUCEPTALUOHHUS TPY.

JucepTalluOHHUAT TPYA OTrOoBapsi HA BCUUKU 3aKOHOBHM M3UCKBAHUA U ChIbpKa
HE0OXOIMMUTE HAYYHU MOCTUKEHUS C IPUHOCEH XapaKTep, MOpay KOETO MpenopbuBam Jia
ce npuchau Ha Jlecucnara 3npaBkoBa KpymosinueBa oOpa3oBaTeiHaTa U HayYHa CTETICH

,»JOKTOp” .

09.09.2025 .

Codust (momt. 1-p Munena Muxaiinosa)
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STATEMENT OF OPINION

by Assoc. Prof. Milena Slavcheva Mihaylova, Department of Sensory Neurobiology, Institute

of Neurobiology, Bulgarian Academy of Sciences
Regring: a doctoral thesis of Desislava Zdravkova Krushovlieva entitled:

“Studying the effect of melatonin deficiency on certain aging mechanisms in an experimental

model of pinealectomy”

for awarding the educational and scientific degree of "Doctor" in the professional field 4.3.

Biological Sciences, Doctoral programme "Physiology of animals and human"

Scientific supervisor: Prof. Jana Dimitrova Tchekalarova, Institute of Neurobiology,

Bulgarian Academy of Sciences

Doctoral student Desislava Zdravkova Krushovlieva has submitted all the necessary

materials (dissertation, abstract, publications, autobiography).

The dissertation work presented by the doctoral student contains 153 standard pages
and follows a generally accepted model, including the following sections: Introduction (2
pages), Literature review (38 pages), Aims and objectives (1 page), Materials and methods
(16 pages), Results (36 pages), Discussion (11 pages), Conclusions (1 page), Contributions
and Bibliography, which includes 335 literary sources. The dissertation work is illustrated
with a total of 42 figures and 2 tables, of which 10 figures — in the Literature review, 12

figures — in Materials and methods and 20 figures and 2 tables — in Results.

The chosen topic of the dissertation is relevant and significant, considering the aging
of the global population and the unfavorable changes in the body associated with this process.
As argued in the dissertation, a thorough study of the impact of melatonin deficiency can help
to clarify the basic mechanisms of age-related changes in the structure and function of the
brain, as well as the processes that can potentially slow down these degenerative changes.
Moreover, the results obtained can be used in the development of new therapeutic approaches

which aim to slow down the aging process.



The literature review is quite extensive and successively examines the processes of
melatonin synthesis and regulation; melatonin receptors; the influence of melatonin on
circadian rhythms; the relationship between melatonin and mitochondrial dysfunction, as well
as oxidative stress and inflammation, as well as its role in the cardiovascular system, in
neurodegenerative diseases and its effects on various tissues. In a separate point the role of
melatonin in the mechanisms of aging, including theories about the relationship between
melatonin and aging, age-related changes in melatonin secretion and influence on liver aging
is being indicated. Special attention is paid to the molecular mechanisms associated with

aging and melatonin deficiency.

The aims of the dissertation include studying the role of melatonin deficiency in the
aging process and revealing the presumed mechanisms by which this hormone modulates the
rate and nature of age-related changes. The tasks are adequate and consistent with the

individual steps to achieve the aims.

In the dissertation an experimental model of pinealectomy is being used. As far as |
can tell, the methods applied are appropriate, carefully selected, described in detail and allow

achieving the aims in the dissertation, providing adequate answers to the questions posed.

The results are presented in detail and well illustrated with figures and tables. The data
were obtained on the influence of melatonin deficiency on the lifespan of rats; motor activity
and its circadian rthythm; on anxiety behavior, as well as on the signaling pathways associated
with anxiety behavior; on oxidative stress; on cognitive functions and memory and the
signaling pathways associated with cognitive functions and memory were consistently
reviewed. All effects were monitored in rats at different age periods: 3 months, 14 months and

18 months.

In the discussion of the dissertation previous studies on the effects of melatonin
deficiency on aging processes are compared, the sources of differences in results are
explained, and further research directions are suggested. At the end of the discussion,
conclusions are drawn based on the results obtained in the dissertation regarding the role of
melatonin and the pineal gland in the regulation of physiological processes related to aging.
Melatonin deficiency induced by pinealectomy leads to significant behavioral and
physiological changes in motor activity, increased anxiety, and cognitive deficits in young

and old rats. However, middle-aged rats show relative resistance to melatonin deficiency. The



thesis suggests that this is due to compensatory mechanisms, such as extrapineal melatonin

synthesis.

Limitations associated with the study are also noted, and additional experiments are

proposed to help overcome these limitations.

The PhD-thesis summarizes five conclusions related to the results obtained. Five

original and four confirming contributions are outlined.

The abstract meets the formal requirements and presents the researched issues and the

achieved results and contributions in a synthesized manner.

The data from the study have been published in two articles, in one of which

Krushovlieva is the first author, and have been presented at five scientific forums.

I have a few recommendations: - it would be good to add the professional field and
doctoral program to the title page of the abstract; - it would be good to add the sources of the
figures used in the literature review; - It is unnecessary to include a list of projects in point X.
List of scientific communications, citations, and participation in scientific forums related to

the dissertation.

The dissertation meets all legal requirements and contains the necessary scientific
achievements of a contributing nature, therefore I recommend that Desislava Zdravkova

Krushovlieva be awarded the educational and scientific degree of "doctor".

09.09.2025 .

Sofia (Assoc. Prof. Dr. Milena Mihaylova)
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