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PEINEH3USA

Ot npod. Xpucro Credanos I'aros, 1-p,
buosornyecku gakyJarer,

CY ,,Cs. Kimment Oxpuacku*

Ha TUCEPTAllMOHEH TPyl 3a MPUCHKAaHe Ha 00pa3oBaTe/HaTa M HAyYHA CTEIEH 'T0KTOop',
npodecroHanHo HarnpasieHue 4.3. Buojoruyeckn HayKku, JOKTOpPCKa Iporpama

“@u3nonorus Ha )KUBOTHUTE U YoBeKa - [loBenenuecka nespoduosnorus”’, UHb-BAH

ABTop: ac. [lecucnasa 3apaBkoBa Kpymosiuesa

(I)opMa Ha JOKTOpaHTypaTa: pcaoBHA IMIOArOTOBKA

Tema: [TPOYUBAHE BJIMAHUETO HA MEJIATOHMHOBUA AEOULIMT BBHPXY HAKOU
MEXAHIN3MU HA CTAPEEHE ITPU EKCIIEPUMEHTAJIEH MOJEJI HA ITMHEAJIEKTOMUA

Hayuen pbkoBoguten: npod. a-p Ana JJumurposa Yekanaposa — UHB-BAH

1. O6w10 npeacTaBsHe HA MpoLeypaTa U JOKTOpaHTa

Hpe,[[CTaBeHI/I Ca KOMIUJICKT MaT€prajiv, BKIIIOYBAIIU CICAHUTE JOKYMCHTHU:

3asBienue 1o Jupexropa va MuctuTyTa o Hespobuosorus - BAH (MHB-BAH) 3a pas-
KpHMBaHE Ha MpOoIielypara 3a 3alluTa Ha JUCEePTAllHOHEH TPY/

aBTOOMOrpadus B eBporeiicku (opMat ¢ NOANUC Ha TOKTOpaHTa

KOIIHE OT JAMIUIOMA 3a BHCIIE oOpa3oBaHue 3a MonekyisipeH ouosor (Maructbp mo Ou-
3MOJIOTHSl Ha )KUBOTHUTE M YOBEKA)

MPOTOKOJI OT HAy4YeH CEMUHAp 3a MPEIBAPUTEITHO 00CHKIaHEe Ha JUCEPTAIIMOHHHUS TP/
¥ B3€TUTE PEIICHUs 3a pa3KpHBaHE Ha MPOLENypa U 3a ChCTaB Ha HAYYHO JKypH
JHMCEPTALMOHEH TPY T

aBTopedepar

CIUCHK HA HAYYHHUTE MyOJIMKAIMH 10 TeMaTa Ha JUCePTALUATA

KOIIMSI Ha HAYYHUTE ITyOJIHKALUH

CIHCHK Ha y4acTHsTa B HAYYHU HOpyMHU



—  CIpaBKa 3a U3IIBJIHEHHE HA MUHUMAIHHUTE N3UCcKkBaHus 1o wi. 9, an2 or 3PACPD u npue-
tute oT HC na MHB MuHuUMamHu M3MCKBaHUS 3a MPUA0OMBaHE HA HAYYHH CTENCHH U
akaJeMnyHu qibxHoctyd B UHB

—  JpyTH JOKYMEHTH, CBBP3aHHU C XOJa Ha IIpOLEeAypara.

JIOKTOpaHTKaTa € MPUIOKMWIa 2 MyOIMKaluy B criucanus ¢ uMmakt paxtop (UD).

[TpuioskeHu ca BCUYKH HEOOXOAUMU JOKYMEHTH.

Ac. JlecucnaBa 3npaBkoBa KpymosnueBa ¢ Bp3nutanuk Ha Coduiickus yHuBepcurer ,,CB.
Kmument Oxpuncku®, kpaero npe3 2021 r. npugodusa OC ,,MarucTbp® no ,,MojekyaspHa 61uoJo-
rus, 3aBbpIIBAMKU yCIEIIHO MarucTbpcka nporpama ,,Ousnosnorus Ha KUBOTHUTE U YoBeka™“. OT
2021 r. — mocera pabotu 1 ce 00y4aBa 1o CIEIUATHOCTTA ,,OU3HOIOTHSI HA )KHBOTHUTE M YOBEKa™ B

NHB-BAH.
2. AKTYaJIHOCT Ha TeMATHKAaTAa

Pa3paboTBannTe B JUCEPTAIMOHHHS TPYJ 33Ja4d Ca H3KIIOYUTEITHO AaKTYaIHH, IPEIBH]
CJIOKHUTE TPOLIECH HA CTApPEECHE U HA Pa3IUYHHU €HJIOKPUHHU JUCHYHKIHMH. 3acTapsBalioTO Hace-
JIeHUE B CBETOBEH Mamiad U 0COOEHO B TEXHOJIIOTMYHO MO-Pa3BUTUTE CTPAHHU U30CTPsI BHUMAHUETO
Ha U3CIEN0BATEIINTE BbPXY HallpeaBaliaTa ¢ Bb3pacTTa AErpajalus Ha OpraHuTe U cucteMure. BB
BpB3Ka C HACTBIIBAIaTa C OCTAPSBAHETO JAPaMaTH4YHA JIETPaJalysl Ha HEPBHATA CUCTEMA C€ OTKPO-
siBa aKIEHTHT BHpXy u3cnensanusata Ha [{HC u mexanuzmure HeltHUTE MUCHYHKIMHU, KAKTO U BITU-
SHUETO Ha Hal-pa3nuyHu (PakTOpH BHPXY MOCIEACTBUATA HA PA3TUYHUA HEBPOAETEHEPATUBHU IPO-
I[ECH ¥ TMATOJIOTHH KaTo Oosectra Ha Anxaiimep u 6onectra Ha [lapkuHcoH. YcnemHoTo 3a0aBsHe
Ha Bb3PACTOBHUTE MPOMEHHU, OCBEH Ue IIe T0100pU Ka4eCTBOTO Ha KUBOT B TO3M MEPUOJ] HA OHTOTe-
He3aTa Ha 4OBeKa, OM MO3BOJWIIO U YIBbJKAaBaHE Ha MEpUoJia Ha TPYI0Ba aKTUBHOCT, KaTo U ABaTa

e(beKTa Ouxa UMalli rojasMa conuaina 3Ha4YMMOCT.

HacrosmusaTt aucepranroneH Tpya € GOKyCHpaH BbPXY poJsATa Ha JeUIIUTa Ha METaTOHUH B
pe3yJsITaT Ha OTCTpAaHSIBaHETO HA enudu3aTa BbpXY MPOIBIKUTEIHOCTTa HA KUBOT U HIKOU (yHK-
unn Ha [HHC npu murbx ¢ nen U3gCHSABAHE poJisiTa HA TO3M XOPMOH C SICHO H3pa3eHa IUpKaaHa
JMHAMUKa B mpolecuTe Ha crtapeeHe. [1o To3n HauuH aucepranusaTa BHACsS CBOS IPUHOC 3a U3SCHS-
BAaHETO U B HSKAKBa CTEIICH 3a PEIIABAHETO HA HIKOHM aCHEKTH OT CIIOMEHATHUTE MO-TOpe To0aTHu

pooGsieMu.
3. [lo3naBaHe Ha npo0JieMa

Lutupanure 386 nuteparypru m3todnuka (ot Tsax 66 or 2020 r. mocera, KOETO € OKOJIO
17%), xakto u noapoOHusT JIuTeparypen 0030p, nmpocTupan ce Ha 00110 38 cTpaHHIU, HE OCTABAT
ChMHEHHE, Y€ JIOKTOpaHTKaTa J00pe Mo3HaBa ChCTOSHUETO Ha MpolsieMa U B HEOOXOJuMaTa JAbI-
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OourHa M3MOJ3Ba HayyHaTa JuTeparypa. JlureparypHUsIT 0030p pasriexaa 3aabI004eHO0 MHOTO

temu. [Topanu ToBa OMX ro XapakTepu3nupaa KaTo aMOUIIMO3EH.
4. MeToau Ha U3cjeABAHETO

N30panu ca moBeIeHYECKH TECTOBE 3a MHOTOCTPAHHO H3CJIE€BaHE Ha IMOCTUTHATHUSL 4Ype3
MUHEATCKTOMUS MO Ha AC(PHUIINT HA MEJIATOHUH TIPH IUTHX, KOUTO Ca HACOUYCHU KbM OINpPEIEISTHE
Ha JIBUTaTeJIHaTa aKTUBHOCT, TPEBOXKHOCTTA, pabOTHATAa M MPOCTPAHCTBEHATA MaMeT, U paslo3Ha-
BaHETO Ha OOCKTH OT KMUBOTHHU Ha pasinuHa Bb3pact (3, 14 u 18 mecena). OcBeH Te3u TECTOBE ca
usnon3Banu mMetoaute ELISA ananus Ha XxoMoreHaTH OT XMITOKaMIl 32 TOIJIMHHO-IIOKOBUTE MPO-
tenan HSP70 u HSP90, u na Tpanckpunimonnus ¢gakrop CREB, kakTo 1 MIMYHOXHUCTOXUMHUYEH
aHaJIM3 Ha MO3BYHU CTPYKTYpH 3a HeBpoTpouHa BDNF u TponomuosnnoBara penentopHa kuHasa

B (TrkB). M3non3BanaTa cTaTucTHYecka 00paboTKa € ajieKBaTHA Ha IEJIUTE Ha U3CIICBAHETO.
5. XapakTepuCTHKA M OLIEHKA HA IUCEPTALIMOHHUS TPY/, U3BOJUTE U MIPUHOCHTE

B Ta3u aucepranus pasgenure Pesynaratu u OOchkaaHe ca OTAEIHU, KOETO € JAaJ0 Bb3MOXK-
HOCT 32 33JbJI00YEHA JAUCKYCHS Ha TOJYYCHUTE PE3YNITAaTH, BMECTO CPEUIAHUTE TMOHSIKOTa KPaTKU
KOMEHTapy Ha MOJy4YeHUTE pe3yITaTu IpU CIMBaHE Ha Te3M JABa paszaena. Paznenst Pesynratu cb-
abpka 34 crpanuny, 20 ¢urypu u 2 tabaunu. [loBeueto oT GpuUrypute chabpKaT HAKOJIKO MaHENa,
KOUTO IPU XUCTOXUMUYHHTE n3cieaBanus Te yecto ca Haja 10. be3 cbMHeHne TO3U Tpy 1 IpencTaBs
MHO’KECTBO JJAHHH KaTO HAKOU OT M3CJEABAHMSTA C €IHU U CHIM OMUTHH KMBOTHU Ca MPOIBIIKH-
7y moBede oT roauHa. Pazmenst OOcwkxkaaHe € Ha 11 cTpaHuIy u ca 00CHIACHH MOAPOOHO BCHUYKH
IIOJIy4Y€HHU PE3YJITaTH.

W3Boaute 1oOpe 0600maBaT NOJyYeHUTE JaHHU 3a BIMSHUETO OT NMPEMaxBaHETO Ha enudu-
3aTa U MOJY4YEHHs B pe3yJITaT Ha TOBa AEPUIMT HA MEATOHUH BbPXY MPOIBIKUTEITHOCTTA HA KU-
BOTa Ha IUTbXOBETE (T.€. oTOENsI3aHa € JMIcaTa Ha TaKbB), 3a €(eKTa OT MUHEAIEKTOMUSATA BbPXY
(YHKIMOHATHY MTOKA3aTeNd KaTo TPEBOXKHOCT, UMITYJICUBEH TUII IOBEJCHHUE, KPATKOCPOUHA MPOCT-
paHCTBEHA MaMET, KaKTO M HSAKOW IPOTEMHU Ha TOIUIMHHUS CTPEC U MAapKEPH Ha CTapeeHe, CBbp3a-
HU C KOTHUTUBHU (QYHKIMHU. YCTAaHOBEHO €, Y€ C Bbh3pacTTa HamassiBa poJisiTa Ha MEIaTOHUHOBHS
nepuut kato ¢akrop Ha crapeeHe Bbpxy LIHC npu miubx.

[Ipunocute ca mert u ca JoOpe MOJKPENEeHU OT JaHHHUTE B nucepranusra. [Ipuemam Hampase-

HUTE U3BOJU U IIPUHOCH.
6. Ilpenenka Ha MyOJIMKANMUTE ¥ JUYHUS MPUHOC HA IOKTOPAHTA

HayunuTe myOnaukanuu, CbIbpKalld pe3yiTaTu OT AUCEepTalusiTa, ca ABe. Te ca Ha aHIIInic-
KU €3MK B CIIMCaHHS C UMIIAKT (haKTOp KaTo eIHaTa OT TsAX € B cnmcaHueTo ,,Behavioral and Brain
Functions® (2024), koero e c¢ Bucok panr (Q1l, 25 t1.), a nmpyrata e myOaumkyBaHa B ,/Acta

Morphologica et Anthropologica“ npe3 2022 r. Bropara ny6nukarus Hocu 10 T. Taka ce HaOupaT
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35 1. npu HeoOxonumu none 30 T. B eqHara kaHAMaaTKata Mo TO3M KOHKYpPC € IIBPBH aBTOp, a B
apyraTa - BTopu. Te3u craTuu He ca LUTHpaHH B SCOPUS, koeto Ge mposepeno Ha 05.09.2025 r.
OcseH Tax ac. JlecucimaBa KpymoBiaueBa € chaBTOp B YETHPHU APYTH MyOJUKAIMH B SCOPUS ChC
CXOJIHA TEMAaTHKa, [UTHpaHu TaM 0010 18 metu (mposepeno Ha 05.09.2025 r.), KOETO CBHACTENCT-
Ba 3a MHTEH3MBEH U3CJIEIOBATEJICKA ONIUT Ha IOKTOpaHTKaTa (peaBu ue ca 3a nepuoza ot 2023 r.
- Jjocera) BbpXy e(heKTHTE Ha MEJIATOHHHA, aHTMOTEH3UHOBHSL 1 perenTop u Jp. BbpXy QyHKIIMU HA
ITHC u 3a uHTEpeca 1 KbM TE3U U3CIICABAHUS. 32 OTOENA3BAHE € Bh3XO0A1aTa TEHICHIUS [IPH 1H-
tupanusara: 6 3a 2024 u 12 3a 2025. OgakBaM B CKOpPO BpEeMeE Ja Ce IUTHUpa IIOHE €IHA OT IMyOInKa-
LUUTE 10 TO3U KOHKypc. OTOensi3anu ca u 5 yyacTus ¢ JOKJIaau B KOH(epeHIu 1o TeMaTa Ha Ju-

cepranusaTa KaTo BbB BCUUKH TsX ac. Jlecucnasa Kpyiiosiuesa € bpBu aBTop.

7. BneuaTtjieHus oT AOKTOPpaHTKaTa

[To3naBam ac. [lecucnaBa KpymioBnueBa oT BpeMeTo, KOorato 0eiie MarucTbp KbM Kareapara
o ,,du3nosaorus Ha >KMBOTHUTE U 4YoBeka*“ KbM buonoruuecku ¢akynrer. ToraBa Mu HampaBu
BIICUATIICHUE HAa MOTHBHpAHA CTYJCHTKA C MHTEPEC KbM OMOJOTMYHOTO MO3HAHWE M JKEJIaHUE 3a
Hay4yHa padota. [1o BoJieHUsT OT MEH 3aIBIKUTENCH Kypc ,,DU3HOI0THS Ha BB30YIUMUTE KICTKH €

IoJryuuiia OTJIn4Ha OLICHKA.

Kputuunm 3a6eexku. Hivam 3a6enexku Mo ChIIecTBO, HO 3a0e1s3BaM HAKOU TEXHUUECKU
nponycku. Ha ctp. 15, npeanocnenen naparpad, He € ICHO KOst OT 4-T€ IUTUPAHU TO-A0Ty CTaTHH
MOJIKpPEIIsS TBBPJICHUETO, ue ,,HruBaTa Ha MEIATOHWH MOTAT Jia Ce MOBIHUSAT OT BEIIECTBA KAaTO KO-
(deuH U opaTHu KOHTpAIENTHBH...*; B TAKWBa ClIly4ad € J00pe Ja ce MocoYBa U KaK Cce MOBJIHIBA
(mamp. yBenuuaBa, HamassiBa); B T. 1.4., mepBU maparpad), IUTATUTE ca JaJeHH HAKYI HaKpas, a He
clle]] BCSIKO TBBPJACHUE; HAKOU [IUTUPAHUS Ha JABama aBTOpU ca najeHu kato Al u A2 (Al & A2,
rOJIMHA), B TAKMBA CJIy9aW B CKOOWTE € JOCTAThYHO Ja MMa caMmo roauHaTa; Ha ctp. 40, pen 9 e Ha-
MMcaHo ,,u T.H.“ BMecTo ,,u T. Hap.“. B Cnuchka Ha cbkpamenusta nuncar ROR, REV-ERB,
TRX-1, XOBb u Cryl/2, xaTo mOCJIEAHOTO € J0CTa Pa3IuyHO OT BHBEAECHOTO chkparieHue Cry;
€JIEKTPOHHO-TpPAHCIIOpTHA Bepura € chkpaTteHa ETK, koeto e chkpaimeHue 3a e€IeKTpOHHO-
TPaHCIIOPTHA KMHETHKA; Ha cTp. 27, 4 maparpad, cwkpamiennero UTMD e 3a Ultrasound-Targeted
Microbubble Destruction, a He Ha mocoueHoro B Tekcra Utah Medical Products; 6omecrra Ha
AnxaiiMep e chKpaTeHa 1o JBa HaunHa - Kato AD u BA, karo eqHoTO € m3nmuinHo. B Tekcta numa
MHOTO CHKpAICHHS, KOETO IMOHSIKOTa 3aTpyIHsABA YeTeHeTo. Hskom ca ymoTpeOeHn camMo BeIHBK

kato smnononuzaxapuau (LPS) uwmu dpocharen Oydep (PB) u 3aToBa Moxe aa ce MaxHar.

Homepupanero camMo Ha HEYETHHTE CTpaHHIIM CUMTaM 3a HeynauHo. [locnemaHoTo m3peue-
Hue B pasnena OOchxkaAaHe HAMA BPb3Ka € MPEIXOAHOTO U Ou Omito 1o0pe na ce 3aMeHH C Apyro,

KOETO 10 1mo100aBari Ha4yuH Ja 3aTBOPH 3aAbJI00UECHATA U HHTEPECHA JUCKYCHSI.



CrnomMeHaTHTE TEXHHYECKH 3a0CICIKKH HE MMPOMCHAIT OGH.[OTO MH BIICYATICHHUE OT Ta3u OT-
JJUYHO pa3pa60TeHa, OHarjicacHa W KOMCHTHUpaHa AucCCpTalvd, a MHOCIAT CIUHCTBCHO II0-

MNPCIU3HOTO U3rOTBAHC HA 6’BI[€H_[I/IT6 HAay4YHH TPYAOBEC Ha ac. I[ecncnaBa KPYIHOBJ'II/IGBEL

Makap u xpurepuil E na He e BxitoueH B MuHuMainHute uznckBanug Ha 3PACPbB 3a OHC
,JIOKTOP®, 3a OTOENsI3BaHE ca METTe y4acThus Ha JOKTOPAHTKATAa B HAyYHU MPOCKTH, HIKOU OT KOH-
TO HarMoHaIHU. ToBa € OTIMYEH aTecTaT Hal-Bede 3a Hay4HAaTa rpymna, B KOSITO TS pabOTH, HO Ch-
110 IpeamnoJara, 4e 3aHarpes lie rnomorse Ha ac. [lecucnasa KpyuioBiueBa caMOCTOSATENHO Ja

MOATO0TBsA, U3ITBJIHABA U OTHHUTA IIPOCKTH.

Hsmam npenopbku 3a Obaeniy U3cieABaHUs, 3alI0TO ChbM yOeleH, 4ye H3cieqoBaTeNcKara
aKTUBHOCT TI0JT pPHKOBOJICTBOTO Ha mpod. SIHa UekanapoBa e TBbpAC MHTCH3UBHA, JOOpE TUTAHUpA-
Ha U ¢ JOKYC BbPXY M3HHKBAIIUTE B X0J[a HA EKCTICPUMEHTHUTE BBIIPOCH, Ha KOUTO, CIIOPE]] PeCcyp-

CHUTC Ha CKHIIa, IIC CC O6’pre HeO6XO,I[I/IMOTO BHHMMAHHC.

8. ABTopedepar

ABTopedepaTbT € TBbpAE NOAPOOEH U € criope] n3UCcKBaHuATa. Toll 0Tpa3siBa OCHOBHUTE pe-
3yJATaTu B AucepTauuara, cbabpxka W3sonau, Ilpunocu, Ily6nukanuu u Yuactus B KOH(epeHIUH.
Hamupawm ro 3a nocrta noapo0eH — cbabpka 82 crp. 3a cpaBHEHHUE JUCEPTALUOHHUAT TPy 0e3 Ju-
Teparypata € 119 ctp. ocBeH ToBa OoT 0010 42 Qurypu — 32 ca B aBTOopedeparta, KaKTo U JBETE

tabiuuu. Tolt o0ade He ChIbPKa MHOKECTBOTO LIUTHPaHU B pazaen V. O0chxaaHe myOInKaluy.

9. Bbnpocu KbM IOKTOPAHTKATA
9.1. ®durypa 2 aBTopcka m €? AKO He € — TpAOBaJIo € Ja ce MOCOYH OTKbJIE € B3eTa.

9.2. Kak ce paznuyaBar HMBaTa Ha MEIATOHWH B KPbBHATA MJIa3Ma Ha TUIBX MPU MHUHEATEKTO-
MUSI CIIPSIMO KOHTPOJIHH KUBOTHU? J{OKOJIKO MPOAYIMPAHUAT OT APYTH KICTKHA MEJATOHUH € B ChC-
TOSIHHME J1a TIOKpUE MEIaTOHUHOBHUS AedunuT (0c0OEHO MPH TUIHbXOBE Ha CPEeIHA Bb3pacT) WM HA0-
TmoaBaHaTa (PYHKIIMOHATHA KOMIICHCAIUS TIPH ILTHXOBE, MPETHhPIIETN MUHEATCKTOMHUSI, C€ U3BBP-

mBa NPEAUMHO 1TO MCJIATOHUH-HEC3aBUCUM MEXaHU3bM?

3AKIIOYEHHUE

HucepraumonHuAT Tpya Ha ac. [lecucinaBa 3apaBkoBa KpymoBinueBa cu0vparca opucunainu
HAYYHU OAHHU 34 U3UOIOZUYUHOMO GIUAHUE HA NUHEATEKMOMUAMA 6bPXY KOZHUMUGHU NPO-
yecu, nOGEOEHUEemMo U HAKOU pezyilamopHu Oeimuvuu, U 6PBL3IKAMA UM CbC CHAPEeHemo npu
nBX, KOUTO ca MyOJIMKYBaHU U OTTOBAaPSAT HA M3MCKBAHMITA Ha 3aKOHA 3a pa3BUTHE HA aKaje-
MuuHusa chcTaB B PemyOnuka bwarapus (BPACPB) u IlpaBwnnuka 3a mpunarane Ha 3PACPB.

IIpencraBeHnuTe Marepuanu U pe3yJITaTd HA'bJIHO CbOTBETCTBAT M Ha M3MCKBaHMsATA OT IIpaBui-



HUKa 3a MpUA0OMBaHEe HA HAYYHU CTEIICHU U 3aeMaHe Ha akaJeMudHH JrbkHoctH Ha MHB-BAH,

yTBBpaeH npe3 2021 r.

JlucepTaniMOHHHUAT TPy NOKa3Ba, ye JOKTopaHTKara ac. [lecucnaBa KpymoBinueBa mpurte-
’KaBa HEOOXOAMMUTE TEOPETHYHM 3HAHUS W MPOPECHOHATHM YMEHHS 0 Hay4YHaTa CIEIUATHOCT
,,U3UOIIOTHS HA KUBOTHUTE U YoBeKa - [loBeneHuecka Pu3noiorus’, iMa HEOOXOJUMHUTE 32 U3C-
JIeI0OBaTEN YChPANE U MOCTOSHCTBO, KAKTO U CIIOCOOHOCTTA 32 CAMOCTOSITEITHO U B CKHUIT TPOBEK-

AaHC Ha HAYYHU HU3CIICABAHUA.

[Topaau ropeusnoxkeHoTo, yOenAeHO AaBaM CBOSITA HOJI0MCUMENHA OWEeHKA 33 TPOBEIEHOTO
u3clneBaHe, MPEICTaBeHO OT PEleH3WpaHUTE IMO-TOpe NUCEpTAalMOHEH TpyHd, aBTopedepar, IBe
myOIMKaNny, TIOCTUTHATH PE3YJITATH, U3BOAM U IPUHOCH, U HPeOd1azam HA ROYUMAEMONO HAYUHO
JHcypu 0a npucvou odpaszosameHama u HaAyuHa cmenen ‘0okmop’ Ha ac. JlecucnaBa 31paBKoBa
KpymoBnueBa B JOKTOpcKa mporpama 1o ,,Ou3nosnorust Ha )KUBOTHUTE U YoBeKa - [loBeneHuecka

HEBpOOHOJIOTHS

05. 09. 2025 r. MBTOTBHIT PEIICHBHSTA: ..vevvvveeiriveeinvieesineesnenas

[Ipod. Xpucro I'aros
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REVIEW

From Prof. Dr. Hristo Stefanov Gagov
Faculty of Biology of Sofia University "St. Kliment Ohridski"
on a dissertation for the award of the educational and scientific degree 'PhD’
professional field 4.3. Biological Sciences,

scientific specialty "Animal and Human Physiology"

Author: Desislava Zdravkova Krushovlieva
Form of PhD study: Full-time PhD student
IBIR, Section: Reproductive Biotechnologies and Cryobiology of Gametes

Topic: “Investigation of the Effects of Melatonin Deficiency on Selected Aging Mechanisms

in an Experimental Pinealectomy Model”

Scientific supervisor: Prof. Jana Tchekalarova, PhD, INB-BAS

1. General presentation of the procedure and the PhD student

A set of materials has been submitted, including the following documents:

— Application to the Director of INB-BAS for the initiation of the procedure for the defence of a
dissertation

— Curriculum vitae in European format, signed by the doctoral student

— Copy of a higher education diploma in Molecular Biology — Master’s degree in Animal and Human
Physiology

— Protocol from a scientific seminar for preliminary discussion of the dissertation and the decisions
taken regarding the initiation of the procedure and the composition of the scientific jury

— Dissertation

— Abstract

— List of scientific publications related to the dissertation topic

— Copies of the scientific publications

— List of participations in scientific forums

— List of noted citations

— Reference for compliance with the minimum requirements under Art. 9, para. 2 of the Act for the
Development of Academic Staff in the Republic of Bulgaria (ADASRB), as well as with the mini-
mum requirements adopted by the Scientific Council of INB for acquiring scientific degrees and
academic positions at INB

— Other documents related to the course of the procedure.

The doctoral student has attached 2 publications in journals with an impact factor (IF).

All necessary documents have been submitted.



2. Brief biographical data about the PhD student

Assis. Prof. Desislava Zdravkova Krushovlieva is a graduate of Sofia University “St. Kliment Ohrid-
ski”, where in 2021 she obtained a Master’s degree in “Molecular Biology”, completing the Master’s
program in “Animal and Human Physiology”. Since 2021, she has been working and studying in the

specialty “Animal and Human Physiology” at INB-BAS.
3. Relevance of the topic and appropriateness of the goals and objectives

The research tasks developed in the dissertation are extremely relevant, given the complex
processes of aging and the involvement of various endocrine dysfunctions in this process. The aging
population worldwide, and especially in technologically advanced countries, directs researchers’
attention to the age-related degradation of organs and systems. In relation to the dramatic decline of
the nervous system during aging, special emphasis is placed on the study of the central nervous system
and its functions, as well as on the impact of various factors on the outcomes of different
neurodegenerative processes and pathologies, such as Alzheimer’s disease and Parkinson’s disease.
The successful slowing down of age-related changes would not only improve the quality of life during
this stage of human ontogenesis but would also allow the extension of the period of working activity,

both effects being of great social importance.

The present dissertation is focused on the role of melatonin deficiency resulting from
pinealectomy on life span and certain functions of the central nervous system in rats, aiming to clarify
the role of this hormone, characterized by a pronounced circadian dynamic, in the processes of aging.
In this way, the dissertation contributes to the clarification and resolution of certain aspects of the

aforementioned global issues.
4. Knowledge of the problem

The cited 386 literary sources (66 of which are from 2020 to the present, representing about
17%), together with the detailed Literature Review spanning a total of 38 pages, leave no doubt that
the doctoral candidate is well acquainted with the state of the research problem and makes use of the
scientific literature with the necessary depth. The Literature Review examines an exceptionally wide
range of topics in depth, and for this reason, | would also characterize it as ambitious.

5. Aims, objectives, and methods of the study

Behavioral tests were selected for a multifaceted investigation of the melatonin deficiency
model induced by pinealectomy in rats, focusing on motor activity, anxiety, working and spatial

memory, and object recognition in animals of different ages (3, 14, and 18 months). In addition to



these tests, ELISA analyses of hippocampal homogenates were performed to assess the heat shock
proteins HSP70 and HSP90, as well as the transcription factor CREB. Immunohistochemical analysis
of brain structures was also employed to examine the neurotrophin BDNF and the tropomyosin

receptor kinase B (TrkB). The statistical analyses used are appropriate to the aims of the study.
6. Characteristics and evaluation of the dissertation work

The Results and Discussion section, which is 31 pages long, really contains results and
discussion, because sometimes the unification of the two sections is aimed at covering up the lack of
in-depth discussion. The many results convincingly support the conclusions made. They are
excellently illustrated with 27 figures and six tables. This section contains data from sperm analysis
and separation methods, as well as the influence of low doses of ionizing radiation (X-rays in
computed tomography) and non-ionizing radiation (NMR) on functional indicators of spermatozoa.
All included data are in connection with the implementation of the tasks of this dissertation work.

The statistical processing used is adequate.
7. Assessment of publications on the dissertation work

The scientific publications containing results from the dissertation are two. They are in
English and were published in journals with an impact factor: one in *Behavioral and Brain
Functions™ (2024), a high-ranking journal (Q1, 25 points), and the other in *Acta Morphologica et
Anthropologica* (2022), which carries 10 points. Thus, a total of 35 points has been accumulated,
exceeding the minimum required 30 points. In one of these articles, the applicant for this competition
is the first author, and in the other, the second author. These articles have not yet been cited in Scopus
(verified on 05.09.2025).

In addition, Assis. Prof. Desislava Krushovlieva is a co-author of four other publications
indexed in Scopus on related topics, which were cited 18 times (verified on 05.09.2025). This
demonstrates the doctoral candidate’s intensive research experience (given that these publications are
from the period 2024 to the present) on the effects of aging, melatonin, the angiotensin 1 receptor,
and other factors on CNS functions, as well as her commitment to this line of investigation. It is worth

noting the upward trend in citations, 6 in 2024, and 11 in 2025.

Also noteworthy are five conference presentations on the dissertation topic, in all of which

Assis. Prof. Desislava Krushovlieva is the first author.



8. Impressions of the Doctoral Candidate

I have known Assis. Prof. Desislava Krushovlieva has been a Master’s student at the Department of
Animal and Human Physiology at the Faculty of Biology. Even then, she impressed me as a motivated
student with a strong interest in biological knowledge and a desire for scientific work. In my compul-

sory course Physiology of Excitable Cells, she received an excellent grade.

Although Criterion E is not included in the minimum requirements of the Act for the Development
of Academic Staff in the Republic of Bulgaria (ADASRB) for the educational and scientific degree
“Doctor,” it 1s worth noting the five research projects in which the doctoral candidate has participated,
some of which are national. This is an excellent attestation primarily for the research group in which
she works. Still, it also suggests that in the future, Assis. Prof. Desislava Krushovlieva will be well
prepared to design, execute, and report on research projects.

I have no recommendations for future studies, as | am convinced that the research activity under the
supervision of Prof. Jana Tchekalarova is highly intensive, well-planned, and focused on the ques-
tions arising during the experiments, which, according to the team's resources, will receive the nec-

essary attention.
9. Abstract

The abstract is very detailed and meets the formal requirements. It reflects the main results of
the dissertation and contains Conclusions, Contributions, Publications, and Conference Participation.
I find it quite comprehensive—it consists of 82 pages. For comparison, the dissertation itself, exclud-
ing the literature, is 119 pages. Of the total 42 figures, 32 are included in the abstract, as well as both

tables. However, it does not include the papers cited in Section V: Discussion.
Questions for the Doctoral Candidate
9.1. Is Figure 2 original? If not, the source should have been indicated.

9.2. How do the melatonin levels in plasma differ in pinealectomized rats compared to control ani-
mals? To what extent can melatonin produced by other cells compensate for the melatonin deficit (at
least in middle-aged rats), or is the observed functional compensation in pinealectomized rats primar-

ily mediated via melatonin-independent mechanisms?
10. Critical remarks and recommendations

Critical Remarks. | have no substantive criticisms, but | did notice some technical

shortcomings. On p. 15, penultimate paragraph, it is unclear which of the four cited articles supports



the statement that “Melatonin levels may be influenced by substances such as caffeine and oral
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contraceptives ...”; in such cases, it is advisable to indicate the specific effect (e.g., increase,
decrease). In section 1.4., first paragraph, citations are given collectively at the end rather than after
each statement. Some citations with two authors are written as A1 and A2 (Al & A2, year); in such
cases, the year alone in parentheses would suffice. On p. 40, line 9, the expression “u T.H.” (etc.) is
used instead of the correct “u 1. Hap.” (so-called). In the List of Abbreviations, ROR, REV-ERB,
TRX-1, COPD, and Cry1/2 are missing, the latter being quite different from the abbreviation Cry
introduced earlier. The electron transport chain is abbreviated as ETK, which stands for electron
transport Kinetics. On p. 27, paragraph 4, the abbreviation UTMD correctly refers to Ultrasound-
Targeted Microbubble Destruction, and not to the Utah Medical Products indicated in the text.
Alzheimer’s disease is abbreviated in two different ways—AD and BA. The text contains a large

number of abbreviations, which at times hinder readability. Some are used only once, such as

lipopolysaccharides (LPS) or phosphate buffer (PB), which I consider unnecessary.

The numbering of only odd pages is inconvenient. The final sentence of the Discussion has
no logical connection with the preceding text and would be better replaced by another one that

appropriately concludes the thorough and engaging discussion.

These technical remarks do not affect my overall impression of this excellently developed,
well-illustrated, and well-commented dissertation. Their sole purpose is to encourage greater

precision in the preparation of Assis. Prof. Desislava Krushovlieva’s future scientific works.
CONCLUSION

The dissertation of Assoc. Prof. Desislava Zdravkova Krushovlieva contains original scientific data
on the physiological effects of pinealectomy on cognitive processes, behavior, and certain regulatory
proteins, as well as their relation to aging in rats. These results have been published and comply fully
with the requirements of the Law for the Development of the Academic Staff in the Republic of
Bulgaria (ZRASRB) and its implementing regulations. The presented materials and results also meet
the requirements of the Rules for the Awarding of Scientific Degrees and the Occupation of Academic
Positions at the Institute of Neurobiology — BAS, approved in 2021.

The dissertation demonstrates that the doctoral candidate, Assoc. Prof. Desislava Krushovlieva, pos-
sesses the necessary theoretical knowledge and professional skills in the scientific specialty “Physi-
ology of Animals and Humans (Behavioral Physiology),” as well as the diligence, perseverance, and

ability to conduct scientific research both independently and collaboratively.



For the reasons stated above, | confidently give a positive evaluation of the conducted research, as
presented in the reviewed dissertation, abstract, two publications, achieved results, conclusions, and
contributions, and | recommend that the honorable scientific jury award the educational and scientific
degree of ‘Doctor’ to Assis. Prof. Desislava Zdravkova Krushovlieva, the doctoral program in Animal

and Human Physiology.

05.09.2025
Prepared by: .....ccooviiiiiie,
Prof. Hristo Gagov, PhD
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