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CTAHOBHIIE

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

BB3 ocHOBa Ha 3amosea Ne 45/ 11.08 2025 r., na ocuoBanune 4i1.10 ot 3akoHna 3a
pa3BUTHETO Ha akaJleMU4YHMs cbCcTaB B PenyOnuka bbarapus,
u ¢ pemenue Ha 3aceganne Ha HXK (ITporokosn ot 29.07.2025 1.),

BBB Bpb3Ka ¢ npuckxaane Ha OHC ,,/lokTop” no HayyHa crienuanHocT ,,duznonorus Ha
KUBOTHUTE U YOBEKa~ KbM HampasieHue ,,lloBenenuecka neBpoduonorus” B UHCTUTYT
no Hespoouosorus-bAH

Ha JUCCPTALIMOHCH TPY/J Ha TEMa:

[MPOYYBAHE BIIMAHUETO HA MEJIATOHUHOBU S JE®@ULIUT BHPXY HAKOU
MEXAHU3MHU HA CTAPEEHE I1PU EKCITEPUMEHTAJIEH MOJIEJI HA
[MMHEAJIEKTOMUA

MpEICTaBeH OT

Hecucnasa 3apaBkoBa Kpymosnuesa - 3a7104€H JOKTOPaHT
KkbM HanpasieHue “IloBenenuecka HeBpoouomnorus”, MHb-bBAH

JIoKTOpaHTKaTa € TMpeAcTaBWiIa 3a [poueaypaTa MO 3alluTara BCHYKH
HEOOXOJMMH MaTepualiv, JOKYMEHTH U CTIpaBKu. Jlekmapupam, 4e HIMaM ChaBTOPCTBO B

MyOJIMKalMUTE HA KaHIUJATKaTa, KaKTO U JPYT KOH(DIJIUKT Ha UHTEPECH.

Hecucnapa 3np. Kpymosnuesa 3aBbpuiBa BCY, MexayHapoIHU UKOHOMHYECKH
OTHOIICHUS, KbM BapHeHckum cBoOogeH yHuBepcuteT "UepHopusenm XpaObp" ¢
npodecuonanHa Kanupukanus HMKOHOMUCT mpe3 2005 1., a mpes 2021 r. -
buonornyeckust ¢akynrer Ha Coduiicku yHuepcuteT ,,CB. Knument Oxpuucku™ c
npodecnoHanHa KBaU(pUKAIMSI MarucThp ,,PU3NOIOTHS HA )KUBOTHUTE M YOBEKA*.

Bnanee aHTIINHCKU U HEMCKH €3HK.



Ot M. centemBpu 2022 r. JI. KpymoBnueBa € IOKTOpaHT IO HaydHaTa
cienManHocT ,,OU3MONOrUsl Ha JKUBOTHUTE M 4YoBeka™ KbM HWMHCTHUTyTa 1O
HeBpoOuosorus Ha BAH.

JlokTOpaHTKaTa € W3MBJIHWIA YCIEeIMIHO W B CPOK WHAMBUIyajdHaTa CH
oOpa3oBarenHa, Hay4YHa U IMyOJMKAIIMOHHA IpOTpaMa 1 € OTYHCIICHA ¢ TIPaBO Ha 3aIUTa.

JlucepTallMOHHUAT TPyA BKIOUBA 152 CTpaHMIM W € CTPYKTypuUpaH KakTo
cienBa: 3arjiaBHa CTpaHHIA U OnarogapHocTd — 2 crp., Coabpxkanue — 3 crp., Cuchk
Ha ChKpaleHus - 5 cTp., YBox - 2 crp., Jluteparypen 063op - 37 crp., Llen u 3amaum - 1
cTp., MaTtepuanu u meroau - 15 ctp., Pesynraru - 36 ctp., O6¢cwxnane - 12 ctp., U3Boau
- 1 crp., Ilpunocu - 2 ctp., bubnuorpadus (BkmrouBama 335 3arnaBusi) - 34 cTp,
CIUCBHIM Ha MPOEKTH, MyOIHKAIIMHU, IIUTUPAHUS U YIacTUs B Hay4HU (Hopymu — 2 CTp.

MenatoHHHBT € XOPMOH, MPOM3BEXAaH OT enuu3HaTa >Kjie3a Mpe3 HOIITa B
yCIIOBUAATa Ha ,,HOPMAJHO® peayBaHE Ha CBETJIO W TbMHO. HeroBa oCHOBHa
¢usnonornyHa (QyHKIUS € OpraHW3UpaHe CHHXPOHHU3ALMATA Ha IUpPKaJuaHHATa
puTMuKa Ha opranm3ma. C ornen Ha ToBa ePeKThT My pediekTupa u BbpXy UMyHHATa U
AHTUOKCHUJAHTHATA 3alllUTa, XeMOocTa3ara, INIFOKO3HAaTa OOMsHA; JIUTEpaTypHUTE TaHHU
MOAKPENAT M HaJMYMEeTO Ha Bpb3Ka MEXIy AePUIIMTa HAa MEJATOHHH U CTapeeHEeTo.
[IpemaxBaneTro Ha emnudwuszata, OT CBOS CTpaHa, 3aKOHOMEpPHO OW TPEIU3BHKAIO
MEJIATOHUHOB JepuuuT. OmmyKk memama Ha OUCEPMAUUOHHUA MPYO 34 NPOYYGaHe
6UAHUEMO HA MEIAMOHUHOSUA Oeuuyum 6bpxXy onpeodeneHu acneKkmu Ha
cmapeeHemo u32nexncoa 102uiHo opmyiupana.

Ot npyra crpaHa, yBeJM4aBallaTa c€ MPOIBIDKUTEITHOCT Ha KUBOTa (MOHE B
HSKOM YacTH Ha CBETa), HapeJ C HamallsiBaHe Oposl Ha pakJaHHUATa BOJU JI0 BCE TIO-
,»,3aCTapsBallO” HACEJIEHUE Ha IUIAHETaTa, MOCTAaBAWKH peaula NpeIn3BUKATENICTBA B
MKOHOMUYECKA M COLMAJEH IUJIaH, KaKTO M 1O OTHOIICHHE Ha 31paBEONa3BaHETO.
Bb3MokHOCTTa 32 BHUKBaHE B KOHKPETHUTE MEXaHU3MHU Ha Tpolieca crapeeHe 01 Morjio
Jla TIOJICKa)Ke CIIOCOOM 3a HErOBOTO 3a0aBsiHE M €BEHTYAJIHO IOJIOKUTEIIHO MOBJIHUSIBaHE
Ha HAKOU OT HEOJIaronpusATHUTE My acliekTH. ToBa, OT CBOsSI CTpaHa, IIpaBU memama Ha
oucepmayuoOHHUA mMpyo aKmyajiHa u e NepcneKmuea 3a NPaKmuiecka Haco4eHocm

Ha HellHume RPUHOCHU OMKpUMmMUA.



O0630pbT HA IUCEPTALMOHHUS TPYJ € HACOYEH KbM MEJIATOHHWHA U IPEJCTABIIsABA
n3yeprnaresHo o0000IIeHne Ha H3BECTHOTO KbM MOMEHTa I10 OTHOUIEHHE Ha
¢u3nosornyHUTEe PYHKIMU HAa XOPMOHA M Bpb3KaTa My C IpolecuTe Ha crapeeHe. [lo-
CIEIMaTHO BHUMaHHE € OTAEJICHO Ha Bpb3KaTa MEXAy MEIaTOHMHA U (PYHKIIMOHAIHOTO
CBbCTOSIHME HAa CBPACYHO-CHIOBATA, HEPBHATA, OUXATEJHATa CUCTEMH, KAKTO BBPXY
3pEHHETO M BBIJIEXHApaTHaTa OOMsHA, 3a KOMTO € H3BECTHO, Y€ ca cpel Hail-uecTo
3aCerHaTUTE B IIpolLeca Ha ocTapsBaHe. PasriegaHM ca M M3BECTHM KbM MOMEHTA
KOHKPETHH BPB3KH MEXKAY CTapEEHETO W MEJIaTOHMHOBUSA Ae(DUIMT HAa MOJIEKYJSPHO
HUBO. M3ThbKHAaTa € M U3KIIOYUTEHO MHTEpPECHaTa TeopHs 3a HaJlWyHa ,,Iporpama 3a
crapeeHe” B enuduzata, KOETO OIle BEAHBX HOOKpens adeKkeamuocmma HA
nooopanama memoouka.

IJenma Ha pucepranusara - Ja ObAe H3CIEIBaHAa POJIATAa Ha MEIATOHWHOBHUS
neguIuT B mpolieca Ha CTapeeHe, KaKTo U MpPEINosiaraéMUTe MEXaHU3MHU, Ype3 KOUTO
TO3U XOPMOH MOJYJIUpPA CKOPOCTTa M XapakTepa Ha Bb3PAaCTOBUTE IIPOMEHU, 0M2Z06ap:
Ha nOcoueHomo 3aznasue.

dopmynupaHUTe OCHOBHHM 3a/ladM BKIIIOYBAT MpOCJE/IsBaHE Ha IPOMEHU B
pa3IMYHM MOKa3aTeNd B 3 BH3PACTOBH KaTerOpUH KUBOTHU: 3-, 14- u 18-meceunu, kato
3a BCsIKa BB3PACT MMa KOHTPOJIHA (IIaM-OIepUpaHa) M eKCIepUMeHTaaHa (C eeKTUBHA
MMAHEAJICKTOMUS) Tpyma, WIX 00mo 6 Tpymu, KOETO, CIHOped MEH, 2apaHmupa
KOpeKmHocmma Ha u3zeooume.

3a Bcska OT 6-Te TIpynu ce IpocieAsBaT MPOABIKUTEIHOCT Ha JKHUBOTA,
JBUraTeIHa aKTHUBHOCT, pabOOTHA, KPaTKOCPOYHA NPOCTPAHCTBEHA W pa3MO3HaBaTesHA
IIaMET; OLIEHSBA CE€ ChCTOSHUETO Ha TPEBOXKHOCT, BbB BPB3Ka C KOETO C€ OMpEeAessT
MJa3MEeH KOPTHUKOCTEPOH U TOIUTMHHO-OKOBKM miporenHn HSP70 u HSP90 B®B
(¢bpoHTanmHa Kopa U xurnokamir; uzcneasa ce poisita Ha BDNF/ERK1/2/CREB curnanuus
0BT B Xunokammna. Taka ¢popmynupanume 3adauu obewyagam, npu a0eK6amHomo um
u3nviHenue, 04 ,,0m2080pam* Ha nocmagenama yea — PasKpUBANKN HAKOM aCIEKTH
Ha JMIICAaTa Ha MEIATOHUH B IMpOLECa HA CTApEEHE, KAKTO M BB3MOKHU MEXaHU3MH 3a

HaO0JIF0TaBaHUTE C(PEKTH.



OnuTHaTa MOCTAHOBKA W TMOETAIMHOTO W M3MBJIHEHHUE Ca U3YEPIaTesIHO ONUCAHU,
KaTo OTIEJTHUTE OnuTU ca oHareneHu c¢ ¢urypu (Nell — 3a mpocriensBaHe Ha
JIBUraTellHa aKTUBHOCT W TpexkuBsiemoctra; Nel2 — 3a u3cieaBaHe HA eMOI[MOHATHUS
CTaTyc U TpeBOKHOCT; Nel3 — 3a u3cienBaHe Ha KOTHUTUBHUTE U MMAMETOBU MPOMEHH).
Konkpemno u3nonzeanume memoou ca uenecvoOpasHu Cv21ACHO AKMyaaHume
JumepamypHu OaHHU — HATIP. U3IMOJI3BAHETO HA TECTOBETE C IMOBAUTHAT KPHCTOCAH
TaOMPUHT, CBETJIO-THMHO u Heoxurnodarusra 3a H3CleABaHe Ha
TPEBOXKHOCT/OE3IMOKONCTBO, KAKTO M M3IOJI3BAHETO Ha Y-Maze-TecTa 3a M3CJICIBaHe Ha
paboTHaTa W KpaTKOCpOYHATa MPOCTPAaHCTBEHA mameT. Hsakom ot TecroBeTe (Hamp. 3a
W3CIIe/IBAaHEe Ha EMOITMOHAIHHUSA CTAaTyC W TPEBOKHOCT) Ca YAadYHO KOMOWHHPAHH C
OMOXMMUYHU aHAJIW3M (M3CIICIBAHE Ha TUIA3MEHU HHMBA Ha KOPTUKOCTEPOH), KOETO, OT
eIHa CTpaHa, JaBa MO-HbJAHA UHGOPpMAUUA U NPAGU U3800UmMeE NO-APZYMEHMUPAHU, da,
om Opyza, nOKa36a 6HUMAMENHUA OU3AIH HA ONUmMUmMe U 3a0b1004eHume NO3HAHUA
Ha KaHOUOamMKama npu MAXHOMO NIAHUDPAHE.

OrnucanueTo Ha pe3yiaTaTuTe OU MOTJIO Ja € MAJIKO MO-CTPYKTYPUPAHO, UMANKH
npeaBua $akTa, 4e HATMYUETO Ha T. Hap. ,,l1aM*“- U ,,[IMH -TPYIH, BKJIIOYBAIIN KUBOTHU
Ha paslinyHa Bb3PaCT, MpeArnosara CpaBHsIBaHETO KaKTO IO MOKa3aTell ,,Bb3pacT', Taka u
10 TI0Ka3aTen ,,[IMHeaIeKTOMUs . BKIIIOUBAaHETO Ha €JIEeMEHTH Ha aHaJu3 OUIE B pazjena
,»,P€3yJITaTH * HAa MOMEHTH 3aTpyAHsIBa unTarelns. HesaBucumo ot ToBa, pe3yimamume ca
NPeYU3HO UNIOCMPUPAHu ¢ @Quaypu, noKa3eauiu KOHKPEmHUme CHMOUHOCMU U
cmamucmuiecKkama 00CmoGEPHOCH MexHcoy OmoeIHume Zpynu.

AHaTM3bT Ha TOJIyYCHUTE COOCTBEHHU MaHHU MUdEepeHIpa TIXHOTO KOHKPETHO
3HAYeHUE — MPUHOCHO WU MOTBBpAUTENHO. [locouenn ca cxojacTBaTa C AOKIaJABaAHU
pe3yaTaTy OT APYTH HW3CIEAOBATEICKH €KHUITH, KAKTO U BEPOSTHUTE MPUIMHU B CIIydanTe
Ha pasmMuHaBaHe. HampaBeH € MOMBJIHUTENEH aHAIW3 Ha JOCTBITHUTE JUTEpaTypHU
JTAaHHU C OrJie]] OOsSCHSABAHE Ha IMOJIYYCHUTE 10 JOKTOPCKUS TpyA pe3yntatu. ChIoCTaBAT
ce M ce 00001IaBaT pe3ynTaTuTe OT OTACIHUTE TPYIH U3CJICABAHUS - HAIp. OTYETCHUTE
HHMBAa Ha TPEBOKHOCT C HUBAaTa Ha KOPTU30J U heat-shock-npoTenHUTE, KAaKTO W
B3aMMOBpB3KaTa MEXAY HApyLICHHTA B TAMETTa U MPOMEHUTE B ekcpecussta Ha BDNF,

TrkB, ERK1/2 u pERKI1/2 B onpeneneHn MO3bYHHM YyYacThIM, KOETO NpHUIaBa



3aBbpILIEHOCT Ha Lenus Tpyad. IloguepraBa ce M 3HAYEHHETO Ha MOJIYYEHUTE PE3yJITaTH
KaTo OTHpaBHA TOYKA 33 €BEHTyaJIHU ObJCIIN HAYYHU ThPCEHMUSL.
Ilpuemam ¢hopmynupoexkama na uzeooume Ha ooxmopanmkama /lecucnaea

30paskosa Kpywiosnueea, kKakmo u omuemenume nPUHOCU.

B 3akiroueHue, kacae ce 3a Hay4ueH TPy, KOWTO MOYMBA HA U3BECTHUTE JIaHHU 3a
3HAUYEHHUETO Ha MEJIATOHMHA 3a aJIeKBaTHATa perynaius Ha (PU3NOJIOTHYHUTE MPOLIECH B
OpraHm3ma, HO pa3kpuBa e(eKTUTE OT HETOBUS Ae(PUIIUT 32 BH3HUKBAHETO HA KOHKPETHH
MaTOJIOTMYHN OTKJIOHEHUs 1O OTHOUIEHHWE Ha JIBUraTeJlHara aKTUBHOCT, ICHUXO-
€MOLIMOHATTHOTO CHCTOSSHUE W KOTHUTHBHHMTE (yHKIMU. HampaBenute wu3Boam ce
MOJKPENsAT OT pPAalMOHATHO TOAOpAaHU W3CIENOBATEIICKA METOAM, BKIFOYBAIIN
HaONIoZICHHE, TIOBEJACHUYECKHM  TECTOBE, OWOXMMHMYHM UM  HUMYHOXHCTOXUMHYHU

nscnensanus. KopekTHo ca oTOens3anu 1 OrpaHUueHUsATa Ha IPOBEIEHOTO MTPOYYBAHE.

ABTopedeparsT 0Tpa3siBa KOPEKTHO ChABPKAHUETO HA IUCEPTALMOHHUS TPY/I.

JlokropanTtkara e npeacraBuwia 2 nyonukanuu (20 + 10 T.), eqHata OT KOUTO €
uutupana (Wang L, Wu L, Wang T, et al. Gandou Bushen Decoction Ameliorates
Cognitive Impairment in Wilson Disease Model TX Mice by Regulating Melatonin
Synthesis via the SIRT3/FOXO3o. Pathway. Sichuan Da Xue Xue Bao Yi Xue Ban. 2025
Jan 20;56(1):102-111. doi: 10.12182/20250160602. - S 1.).

3AKJIIOYEHUE

BB3 ocHOBa Ha ONMCaHOTO MO-TOpe, mpenopbuBaM Ha HaydHoTo Xypm na
MpUCHAN 00pa3oBaTesIHaTa U HAy4YHA CTENEH “OKTOP” MO Mpo(eCcHOHaTHO HAaMpaBlieHNe
4.3 buonornyecku HayKy, HaydyHa crienuasHocT “Du3nosiorus Ha KUBOTHUTE M YOBEKa™,
Ha JlecucnaBa 3papaBkoBa KpymioBnueBa, 3ao4yeH JOKTOpPaHT KbM HalpaBJICHHE

“IToBenenuecka HeBpobuonorus”’, UHb-BAH, 3a nucepranmonnus it tpya “IlpoyuBane



BIIMAHUCTO Ha MCIATOHUHOBUS IIC(l)I/II_II/IT BBpPXY HAKOU MCEXaHHM3MHU Ha CTApPECHC IIpHU

eKCIIepUMEHTAJICH MOJIeNI Ha THHEAJIeKTOMUS .

/mot. n-p XpuctuHa Houesa, am/

Codus, 10.09.2025 r
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SCIENTIFIC OPINION

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

Pursuant to Order Ne 45/ 11.08.2025,
and on the basis of Art. 10 of the Act on the Development of the Academic Staff in the
Republic of Bulgaria,
and by Decision of a Meeting of the Academic Council (Protocol from 29.07.2025),

In connection with the award of the Educational and Scientific Degree "PhD" in the
scientific specialty "Animal and Human Physiology" in the field of "Behavioral
Neurobiology" at the Institute of Neurobiology-BAS

of of a PhD thesis:

STUDY OF THE INFLUENCE OF MELATONIN DEFICIENCY ON SOME AGING
MECHANISMS IN AN EXPERIMENTAL PINEALECTOMY MODEL

presented by

Desislava Zdravkova Krushovlieva - part-time doctoral student

in the field of “Behavioral Neurobiology”, Institute of Neuroscience-BAS

The doctoral candidate has submitted all necessary materials, documents and
references for the defense procedure. I declare that I have no co-authorship in the

candidate’s publications, as well as no other conflict of interest.

In 2005 Desislava Zdr. Krushovlieva graduated from the Faculty of Economics,
International Economic Relations, at the Varna Free University "Chernorizets Hrabar"
with a professional qualification in Economics, and in 2021 — from the Faculty of Biology
of Sofia University "St. Kliment Ohridski" with a professional qualification in Master of
Science in "Animal and Human Physiology".

Speaks English and German.



Since September 2022, D. Krushovlieva has been a doctoral student in the
scientific specialty "Animal and Human Physiology" at the Institute of Neurobiology of
the Bulgarian Academy of Sciences.

The doctoral student has successfully completed her individual educational,
scientific and publication program on time and has been discharged with the right to
defend her thesis.

The dissertation includes 152 pages and is structured as follows: Title page and
acknowledgements — 2 pages, Table of contents — 3 pages, List of abbreviations - 5 pages,
Introduction - 2 pages, Literature review - 37 pages, Aim and objectives - 1 page,
Materials and methods - 15 pages, Results - 36 pages, Discussion - 12 pages, Conclusions
- 1 page, Contributions - 2 pages, Bibliography (including 335 titles) - 34 pages, lists of
Projects, Publications, Citations, and Participations in scientific forums - 2 pages.

Melatonin is a hormone produced by the pineal gland at night under conditions of
"normal" light and dark cycles. Its main physiological function is to organize the
synchronization of the body’s circadian rhythms. In view of this, its effect also reflects on
the immune and antioxidant defense, hemostasis, glucose metabolism; literature data also
support the existence of a relationship between melatonin deficiency and aging. Removal
of the pineal gland, in turn, would naturally cause melatonin deficiency. Hence, the topic
of the dissertation to study the influence of melatonin deficiency on certain aspects of
aging seems logically formulated.

On the other hand, increasing life expectancy (at least in some parts of the world),
along with a decrease in the number of births, is leading to an increasingly "aging"
population on the planet, posing a number of challenges in economic and social terms, as
well as in terms of health care. The possibility of gaining insight into the specific
mechanisms of the aging process could suggest ways to slow it down and possibly
positively influence some of its unfavorable aspects. This, in turn, makes the topic of the
dissertation relevant and with a potential for a practical direction of its contributing
discoveries.

The dissertation review focuses on melatonin and represents a comprehensive

summary of what is currently known regarding the physiological functions of the



hormone and its relationship to aging processes. Particular attention is paid to the
relationship between melatonin and the functional state of the cardiovascular, nervous,
respiratory systems, as well as vision and carbohydrate metabolism, which are known to
be among the most frequently affected in the aging process. Specific currently established
connections between aging and melatonin deficiency at the molecular level are also
examined. The extremely interesting theory of an existing "aging program" in the pineal
gland is also highlighted, which once again supports the adequacy of the selected
methodology.

The aim of the dissertation - to investigate the role of melatonin deficiency in the
aging process, as well as the putative mechanisms by which this hormone modulates the
rate and nature of age-related changes, corresponds to the specified title.

The formulated main tasks include monitoring of changes in various indicators in
3 age categories of animals: 3-, 14- and 18-month-old, with a control (sham-operated) and
experimental (with effective pinealectomy) group for each age, or a total of 6 groups,
which, in my opinion, guarantees the correctness of the conclusions.

For each of the 6 groups, life expectancy, motor activity, working- and short-term
spatial, as well as recognition memory were monitored; anxiety was assessed, in
connection with which plasma corticosterone and heat shock proteins HSP70 and HSP90
were determined in the frontal cortex and hippocampus; the role of the
BDNF/ERK1/2/CREB signaling pathway in the hippocampus is being investigated. The
tasks formulated in this way promise, if adequately implemented, to "meet" the set goal
— revealing some aspects of melatonin deficiency in the aging process, as well as possible
mechanisms for the observed effects.

The experimental setup and its step-by-step implementation are comprehensively
described, with individual experiments illustrated with figures (Ne 11 — for monitoring
motor activity and survival; Nel2 — for the study of emotional status and anxiety; Nel3 —
for the study of cognitive and memory changes). The specific methods used are
appropriate according to current literature data — e.g. the use of the elevated plus maze,
light-dark, and neohypophagia tests to study anxiety/worryness, as well as the use of the

Y-maze test to study working- and short-term spatial memory. Some of the tests (e.g. for



studying emotional status and anxiety) are successfully combined with biochemical
analyses (study of plasma corticosterone levels), which, on the one hand, gives more
complete information and makes the conclusions more well-argued, and, on the other
hand, it shows the careful design of the experiments and the candidate’s in-depth
knowledge in their planning.

The description of the results could be a little more structured, considering the fact
that the presence of so-called "sham" and "pinealectomy" groups, including animals of
different ages, implies comparison by both the "age" and "pinealectomy" indicators.
Including elements of analysis right in the “Results” section sometimes makes it difficult
for the reader. Nevertheless, the results are precisely illustrated with figures showing
the specific values and statistical significance between the individual groups.

The analysis of the obtained own data differentiates their specific significance —
contributory or confirmatory. Similarities with reported results from other research teams
are indicated, as well as the probable reasons in cases of discrepancy. An additional
analysis of the available literature data was conducted with a view to explaining the
results obtained in the doctoral thesis. The results of the individual groups of studies are
compared and summarized - e.g. the reported levels of anxiety with the levels of cortisol
and heat-shock proteins, as well as the relationship between memory impairment and
changes in the expression of BDNF, TrkB, ERK1/2 and pERKI1/2 in certain brain
regions, which gives completeness to the entire work. The importance of the results
obtained as a starting point for possible future scientific research is also emphasized.

I accept the formulation of the conclusions of the doctoral student Desislava

Zdravkova Krushovlieva, as well as the reported contributions.

In conclusion, this is a scientific work that is based on known data on the
importance of melatonin for the adequate regulation of physiological processes in the
body, but reveals the effects of its deficiency on the occurrence of specific pathological
deviations in terms of motor activity, psycho-emotional state and cognitive functions. The

conclusions drawn are supported by rationally selected research methods, including



observation, behavioral tests, biochemical and immunohistochemical studies. The

limitations of the study are also correctly noted.

The abstract correctly reflects the content of the dissertation work.

The doctoral student has presented 2 publications (20 + 10 points), one of which is
cited (Wang L, Wu L, Wang T, et al. Gandou Bushen Decoction Ameliorates Cognitive
Impairment in Wilson Disease Model TX Mice by Regulating Melatonin Synthesis via the
SIRT3/FOXO3a Pathway. Sichuan Da Xue Xue Bao Yi Xue Ban. 2025 Jan 20;56(1):102-
111. doi: 10.12182/20250160602. - 5 points).

CONCLUSION

Based on the above, I recommend to the Scientific Jury to award the educational
and scientific degree "PhD" in professional field 4.3. Biological sciences, scientific
specialty "Animal and Human Physiology", to Desislava Zdravkova Krushovlieva, part-
time doctoral student in the field of “Behavioral Neurobiology”, Institute of
Neurobiology-BAS, for her dissertation work “ Study of the influence of melatonin

deficiency on some aging mechanisms in an experimental pinealectomy model. .

/Assoc. Prof. Hristina Nocheva, MD, PhD/

Sofia, 10.09.2025
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