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PeneH3H51Ta e H3rOTBeHa cbrnacH0 3ar10BeÅ Ng 4442/25.11.2025r Ha PeKTopa Ha MY-IIneBeH,

cnopen KORTO CbM onpenenebla 3a 11J1eH Ha Hayt1H0 mcypn. IlpeAOCTaBeHH ca MH MaTePHaJIH Ha

eneKTPOHeH HOCHTeJ1, KOHTO CbOTBeTCTBaT Ha H3HCKBaHM51Ta Ha TIPAC B MY-11neBeH.

KpaTK11 Aam-III

A-p VIBeJIHHa XHML1eBa 3aBbp111Ba Bucur MeÅHUHHCKH HHCTHTYT - VIJIeBeH u nonyqaBa OKC

MarHCTbP 110 MemHUHHa npe3 2001r. OT 2008r. pa60TH KaTO npenonaBaTeJ1 B CeKTop

„(bH3HonorH51" KBM Karrenpa "OVBHOJIOI'HSI H MY-EIneBeH•, npe3 2013r.

rlPHÅ06HBacneLIHaJIHOCT 110 (l)H3HonorH51. Ilpe3 202 Ir. e 3at1HCJ1eHa KaTO AOKTOPaHT Ha

caMOCT051TeJIHanoar0TOBKa 3a TIPHÅ06HBaHe1--1a OKC „Å0KTop".

HayK0MeTpnqeH allaJIH3 n Ollemca Ha AHCePTaUHOHHHf1TI)YA

AHCePTa11HOHHV151TTPYA e npencTaBeH Ha 188 CTPaHHLIH H BKJIYOHBa: BbBeneHue 2 CTP.,

JIHTepaTypeH 0630P - 61 CTP.; I-len H 3aÅat1H - 1 CTp; MaTepnaJIH H MeTOAH — 6 CTP.;

Pe3YJITaTH 06CbxnaHe — 69 CTP., V13BOÄH H npHHOCH - 3 CTP., - 32 CTP.

CbAbP)Ka 573 JIHTepaTypHH H3TOMHHKa, OT KOHTO 24% ca ny6JIHKYBaHH

npe3 rlOCJ1eAHHTe 10 roAHHH.



Amnyannocm Ha me.uama

ÅncePTaLIHOHHH51TTPYÅ Ha A-p VIBeJIHHaXMMqeBa npemcTaBH H3cneÄBaHH% no arryaJIHa H

3Hat1UMa Hayt1Ha TeMa, CBbP3aHa C pa3Kpv-1BaHe Ha MexaHH3MHTe, peryJIHpa11_1H HOUMqer1LIHyra,

cTpeca H oc06eH0 CTpec-HHÅYLIHpaHaTa aHaJ1re3HH (SIA). TIpoyt1BaHeT0 Ha ed)ercrnpre Ha HOBH

aHaJ103HHa HOUHUer1THHa Bbpxy 60JIKOBaTa nepue111-1Hfl npn ocnp H XPOHHHeH HM06HJIH3aUHOHeH

cTpec e C BHCOKa HayHHa H KJIHHHHHa 3HaHHMOCT B TPH acnerra:
XPOHHt.1HaTa60JIKa H CTPeCbT 3Hat1HMH H 1.11HPOKO pa3npocTpaHeHH

3APaBHH np06J1eMH B CbBpeMeHHOTO 06meCTBO, a TAXHOTO B3aHMOAeiiCTBHe ce 0Tpa3flBa Ha

KaqeCTBOTO Ha )KHBOT, pa60Tocnoc06HocrraH TICHXHHHOTO 3ÅpaBe Ha HHÅHBHAa. Pa36upaHeT0 Ha

MexaHH3MHTe, ype3 KOUTO CTpecbT BJIH51e Bbpxy HOUHLte11UHwra, e OT Cb1.qeCTBeHO 3HaqeHHe 3a

pa3pa60TBaHeT0 Ha no-ed)eKTHBHH TepaneBTHt1HH cTpaTerHH.

EHAoreHHHflT nellTHÅ HOUHqe11THH, H HeroBHRT peuemop ORL-I (NOP)
(l)opMnpaT OllHOHÅ0110Å06Ha cucerewra, KOSITO urpae KJ1}OHOBa POJ151 B perynauuma Ha 6011KOBaTa

nepue111ÅHfl H CTPeCOBHfl 0Tr0BOP. CHCTeMaTa HOUHqe11THH/HOUHUe11THHOB peue11Top,ORL-1

rueiicTBa KaTO HHTerpaTHBeH MOAYJ1aTOP Ha 60JIKcra H cTpeca, MHXH6npaMKH VIJIH yneCHSIBaÜKH

npenaBaHeT0 Ha 60JIKa B 3aBHCHMOCT OT KOHTeKCTa, MACTOTO Ha neiiCTBne H HHBOTO Ha cTpec, H

no T03H HatlHH r10Mara 3a (l)HHaTa HacTpoüKa Ha 6anaHca aHanre3HH/xvmepaJ1re3Hfl IIPH

cTpec. IIPH ocnp cTpec TSI MO)Ke Aa yqacTBa B cTpec-HHnyunpaHa aHaJ1re3mq, KaTO qacT OT

amanTHBHHfl 0Tr0Bop Ha opraHH3Ma. I-IPHXPOHHqeH cTpec 06aqe, nopaAH npoMeHH B eKcnpecHflTa

H WBCTBHTeJIHOCTra Ha ORL-I peue11TopHTe, MO)Ke na ce pa3BHe xnnepanre3H51, HapYL11eHa

eM01-1HOHaJIHa peryna1.1HH H XPOHHHHH 60JIKOBH CbCTOflHH51.

IlopaAH yqacTHeT0 CH KaKTO B Houuuenuuxra, TaKa H B CTPeCOBHTe peaKUHH,

HOUHUeflTHH/ORL-1 CHCTeMaTaHMa 06eLuaBa111 TepaneBTuqeH 110TeHLU,raJ1. MOÅYJ1a1.1HITaid qpe3

aroHHCTH HJIH aHTarOHHCTH Ha ORL-I peuer1Topa MO)Ke ma Å0Beme no pa3pa60TBaHe Ha HOBH

aHaJ1reTHt1HH cpencTBa C no-HHCbK PHCK OT 3aBHCHMOCT M no-A06bp Ha 6e30nacHocT B

cpaBHeHvre C KnacuqeCKHTe OTIHOHAH.

V13CJ1eABaHeT0 Ha ed)eKTHTe Ha HOBH aHaJ103H Ha HOI-umer1THHa BbP,xy 60JIKOBaTa

nepue111_1H51 6m nonpvmecno 3a H3HCH51BaHe Ha MexaHH3MHTe, qpe3 KOHTO CTPeCbT

60JIKOBaTa HYBCTBHTeJIHOCT. AKTYUIHocrrraHa np06neMa ce onpenenn H OT He06x0AHMocrra 3a

HaMHpaHe Ha no-ed)eKTVIBHH H 6e30nacHH rlOAXOÅH 3a neqeHHe Ha CBbP3aHHTe cTpec 60JIKOBH

CbCTOflHH%.



Jlumepamypen 0530P. na npoöne.mta

JIHTepaTypHHflT 0630P e HHTennreHTHO H KOMneTeHTHO HanucaH. HanpaBeH e

H Ä06pe crrpYKTypnpaH npernen Ha Cb1_UeCTBYBa111aTa AO MOMeHTa Haytma

no TeMaTa. IlpeÄCTaBeHH ca CbBPeMeHHHTe r103HaHHH 3a M03bHHHTe CHCTeMH,

CbP3aHH C npepa60TKa Ha 3a 60JIKOBOTO Bb311PHATHe H pemcuvwra Ha cTpec.

Ilonp06H0 e 06CbÅeHa opraHH3aLIHHTa Ha HOLIHL1er1THBHaTaCHCTeMa, yqacTHeT0 Ha HeiiHHTe

KOM110HeHTH, KaKTO H Ha pa3JIHHHH M03bHHH cTpyKTypu BbB Bb3HHKBaHeTO Ha 60JIKOBaTa

nepuenunq. AeTaüJIHa e H 3a cTpec-peaJIH3upaL11HTe CHCTeMH, ICaKTO H 3a

HapymeHH%Ta B TRXHOTO (l)YHKUHOHHPaHe XPOHHqeH cTpec. Cne1-1HaJIHO BHHMaHHe e

OTAeJ1eHO Ha cTpec- MHÅyuupaHaTa aHanre3H51 (SIA) — BPeMeHHO ITOHH)KeHHe Ha 60JIKOBaTa

HYBCTBHTeJIHOCT B 0Tr0BOP Ha HHKOH BHAOBe CTPeCOBH CTHMYJIH. PeaK1-(H51Ta ce onocpemcTBaOT

CJIO)KHH HeBPOXOPMOHaJIHH MexaHH3MH, cpem KOUTO HayqeH HHTepec npeJxcTaBJIRBapa3KpHBaHe

Ha ponma Ha Hounue11THHOBarra CHCTeMa, yqacTBa111a B perynaunxra Ha 60JIKOBaTa

HYBCTBHTeJIHOCT H eHAoreHHaTa ar-1aJ1re3H%, BKJIYOt1UTe11HO B ycJ10BHH Ha SIA. 0630PbT e

nonp06eH, 3aAbJ160qeH, Cb1UeBPeMeHHOqceH, 0HarneÅeH C 6 (l)HrypH H 2 -ra6JIHUH.Å0KropaHTKarra

noKa3Ba OTJIHLIHO 1103HaBaHeHa Hayt1HaTa JIHTepaTypa, CBbP3aHa C pa3pa60TBaHaTa TeMa H YMeHHe

na CVICTeMaTH3HPaH aHaJIH3Hpa Hayt1HaTa

Ven, 3aDaqu, MemoDu

I-leJITa H 3anaHHTe Ha AHCePTaUHOHHH51 TPYÅ ca HCHO H KOHKPeTHO (l)0PMYJ1upaHH.

IlpaBHJIHO ca non6paHH MeTOÅHHHHTeEIOÅXOÅH 3a nocTvrraHe Ha nocTaBeHama Ilen - V13CJ1eJIBaHe

aHanreTH11HHTe ecbeKTHHa HOBH aHaJ103H Ha HOUH1-xe11THHa — [Orn9]N/OFQ(1-13)NH2 H

[Orn9,Orn13]N/OFQ(1-13)-NH2 Bbpxy 60JIKOBaTa nepuenunn, Karro B3aHMOÅeiiCTBHeTOHM C

orlHOHÅHaTa, HOUMAer1THHOBaTa M a30THOOKHCHaTa CHCTeMH ocTbP H xp0HnqeH

VIM06WIH3aUHOHeH cTpec.

CLIHTaM, qe B MeTOÅOJ10rHHHO OTH0111eHne AHCePTaUHOHHH51 TPYA e VB11bJIHeH Ha BHCOKO

HHBO. V13r10113BaHH ca 2 HOBH aHaJ103H Ha HOUMAe11THH N/OFQ(1-13)NH2 — [Orn9]N/OFQ(1-

13)NH2 3a oueHKa Ha BJIHHHHeTO Ha cTpycrypHaTa npoM51Ha Bbpxy aHaJ1reTHt1HaTa aKTHBHOCT Ha

ner1THÅa, KaKTO H NOP-ceJ1eKTHBeH aHTarOHHCT, HeceneKTHBHeH OllHOH1teH peuer1TopeH

aHTarOHHCT, L-NAME (NOS HHXH6HTOP) H L-arginine 3a OLIeHKa Ha B3aHMomeiiCTBmeTO C

orlM0HÅHaTa, HOUMqe11THHOBaTa M a30THOOKHCHaTa CHCTeMH MOAeJIH Ha cTpec. TIpunaraHHTe

in vivo TeCTOBe: HOLIHUer1THBHH (C MexaHHt1HO H TePMHMHO mpa3HeHe) H MOAeJIH Ha



HM06VIJIH3a1-1HOHeHcTpec (ocnp H XPOHHHeH), KaKTO M MMYHOJIOI'HHHH MeTOÅH 3a onpenenme

Ha cepyMHH KOHLteHTpaUHH Ha XOPMOHH, ca aÅeKBaTHH H HHd)OPMaTHBHH, npoyt1BaHnxra ca

npoBeaeHH B normt1Ha HOCJ1eAOBaTeJIHOCT.AOKOJIKOTOocTpHflT H XPOHHHHH%T VIM06HJIH3aUHOHeH

cTpec BOASIT no pa3JIHMHa HeBp06HonorHt1Ha anar1TaLIH51 Ha opraHHMa, H3cneABaHeTO Ha

meiiCTBHeTOHa HOUHqe11THHOBHTe aHaJ103H IIPH ABaTa MOAena 1103BOJIABa no-Abi160KO pa36upaHe

Ha AHHaMHHHHTe npoMeHH B 60JIKOBaTa nepuer11-1H% H cTpec-HHnyumpaHaTa aHaJ1re3H%.

Pe3ymnamu u oÖCb0,tcÖane

3a 06pa60TKa Ha zaHHHTe ca V13110J13BaHH CbBPeMeHHH CTaTHCTmqeCKH MeTOAH. Pe3YJITaTHTe,

ca lipemcTaBeHH H3qepnaTeJIH0 ca OHarneneHH c 32 (l)Hrypu.

Pe3YJITaTHTeca npeAcTaBeHH H aHaJIH3HPaHH B 3 OCHOBHH HanpaBneHHfl, CBbP3aHH C :

1/ AHU1reTHHHH ed)eKTH Ha HOUH1-xer1THH - N/OFQ(1-13)NH2 aHaJ103V1 — [Orn9]N/OFQ(1-

13)NH2, Bbpxy HOLIH1.xe11UH51Ta, KaT0 ca H3110J13BaHH TeCTOBe

3a MexaHHHHO- VIJIH TePMWIHO- MHAyuvrpaHa 60JIKa IIPH VIHTaKTHV1 )KHBOTHH )KHBOTHH,

IIOÅJIO%CHH Ha ocnp HJIU XPOHHqeH HM06HJIU3aUHOHeH cTpec.

2/ BJIHHHHSI, CbOTBeTHO Ha ceneKTHBeH ayrrarowrcrr Ha HOUMqe11THHOBH% peuer1Top,

HeceneKTHBeH orlHOHÅeH peuer1TopeH aHTarOHHCT H a30THOOKHCHaTa CHCTeMa, Bbpxy

aHanreTHHHHTe Ha HOUHUe11THH H aHaJ103HTe npv•l TPHTe rpynu )KHBOTHH.

3/ Ed)ercrm Ha HOUHUenTHH H aHaJ103HTe Bbpxy cepyMHHTe HHBa Ha ACTH, KOPTH30J1 H

ampeHaJIHH npH OCTbP H xp0HmqeH HM06HJIH3aUHOHeH cTpec.

ÅaHHHTe 3a ed)eKTHTe Ha HOBOCHHTe3HPaHH aHaJ103H Ha HOLIHL1e11THHa Bbpxy 60JIKOBaTa

nepue11LIHfl H B3aHMomeiiCTBHeTO HM C KJHOHOBH HeBPOMOAYJ1aTOPHH CHCTeMH, yqacTBa111H B

HOI-uqer1UH51Ta, ca KOM11eTeHTHO H nonp06H0 AHCKYTHPaHH. FIpeACTaB51HeT0 Ha pe3YJITaTHTe e

CHCTeMaTHt1HO, 0TJTuqaBa ce C npeUH3HOCT, gambJ160qeHOCT, H pa3KpHBa ecbeKTVIBHOCTTaHa
H36paHH51 H3cneAOBaTe11CKH 110ÅXOA. U3BbP111eHH51TaHaJIH3 e HHTepnpeTHpaH B KOHTeKCTa Ha

HaJIH1-1HaTa no TeMaTa OT CbBPeMeHHH HayqHH H3TOHHHUM. KaKT0 B 0630pa, TaKa H

B 06Cb)KÅaHeT0, A-p XHMqeBa AeMOHCTpupa OTJIWIHH aHaJIUTW-1HH YMeHHS1 YMeHHS1 pa60Ta C

JIHTepaTypHHH3TOt1HHUV1 H Hayt1HH naHHH.



11360Du, npunocu u maquntocm na Ducepmaquon,qun mpyÖ

IlonyqeHHTe Hayt1HH pe3YJrraTH ca HHTepeCHV1 H oprHHaJIHH. (bopMynnpaHHTe 13 H3BOÅH

ca 060CHOBaHH, norHHHH H 06061-qaBaT aneKBaTH0 pe3YJITEITHTe.

IIPV1ervraMnocoqeHHTe 7 Hayt1HV1 npHHoca c opurHHaJ1eH xapaKTep, AOKOJIKOTO 3a nb196u nom

ca wcneD6aHu.•

Ha HOBOCHHTe3HPaHH aHaJ103H Ha HOUHqe11THH HHTaKTHH )KHBOTHH H

)KHBOTHH CbC cTpec- HH11yunpaHa aHanre3H% (SIA), npeÄH3BHKEIHa OT ocTbp H xp0HnqeH

HM06HJIH3aUHOHeH cTpec.

CbBMeCTHHTe ed)eKTH Ha HOUH1-xe11THH HJIH HOBOCHHTe3HPaHHTeaHaJ103H CbOTBeTHO C NOP-

ceneKTHBeH aHTarOHHCT (JTC-801), HeceneKTHBHeH orlH0H11eH peue11TopeH aHTarOHHCT

(HUIOKCOH) H MOAynaTOPH Ha NOS CHCTeMaTa (L-NAME H L-arginine) npn HHTaKTHH

)KHBOTHH H )KHBOTHH CbC SIA

Ha HOUHUer1THH H HOBOCHHTe3HPaHHTe aHaJ103H Bbpxy cepyMHHTe HHBa Ha ACTH,

KOPTH3011 H mpeHaJIHH npu OCTbP H XPOHHqeH HM06HJIH3aUHOHeH cTpec.

CtlHTaM, Ile Hayt1HOTO H3cneÅBaHe HMa H IIPHJIO)KHO 3HaqeHHe, T'bii 1€aTO VB110J13BaHeTO Ha

CHHTeTHt1HH aHaJ103H Ha HOUHUer1THHa 1103BOJIABa, qpe3 ceneKTHBHO aKTHBHPaHe WIH 6J10KupaHe

Ha NOP peuer1TopHTe, na ce n06He npencrraBa 3a •repaneBTHHHH51 rlOTeHUHaJ1 Ha aHaJ103HTe.

IlonyqeHHTe AEIHHH Cb3ÅaBaT OCHOBa 3a pa3pa60TBaHe Ha HOBH aHU1reTHUH C pa3JIHqeH

MexaHH3%M Ha meiicnue H no-reHUHaJIHO no-MUIKO HexenaHH ed)eKTH B cpaBHeHHe C

KJ1acqqeCKHTe 011HOHAH. AHUIH3bT Ha CbBMeCTHHTe ed)eKTH C orlHOMÅHH aHTarOHHCTH H

JleKaPCTBeHHTe cpencTBa. Pe3YJITaTHTeHMaT 3HaqeHue 3a 6bne111H IIPOYHBaHHH npn cTpec-

aCOLlHHPaHH u XPOHHHHH 60JIKOBH CBCTOAHHA.

TIyön11Kaquu KbM Ducepntaquonnun mpyD

BBB BPb3Ka C AHCePTa1_1HOHHHH ca npeacTaBeHH 5 11bJIHOTeKCTOBH ny6JIHKaUHH, OT KOHTO

eÅHa B cnucaHvre, ped)epnpaH0 H HHÅeKCHPaHO B CBeTOBHOH3BeCTHa 6a3a AaHHH C Hayt1Ha

HHd)OPMaUHfl, u qeTHPH B Hepe(bepupaHH HallHOHaJIHH HayHHH H3naHH51. B TPH OT CTaTHHTe A-p

XHMqeBa e rl%PBH aBTOP, KoeTO e AOKæaTeJICTBO 3a BOAeL1-1aTa POJM B npoBeneHHTe H3cneÅBaHH51.

Pe3YJITaTHTeH HAKOH TeopeTHHHH acneKTH Ha AHCePTa1-(HOHHHR TPYA ca nonynapH3mpaHH I-IPH

yqacTHR B 12 6bJ1raPCKHH MOKAYHaPOAHH Hay-IHH (bopyMH. AHCePTaLIHOHHHflTTpym e pe3YJITaT



OT Hay-IHO-ucneÅOBaTeJICKara meiHOCT B xona Ha 3 HayqHH npoeKTa, OCb1_11eCTBeHH OT Karrempa

„(bH3HOJIOrnn MY-FIneBeH, B nepnoma 2014- 2020 r.

Agmopedjepam

Agmope+epalllbm B 06eM 68 CTP. e M3rOTBeH B CBOTBeTCTBue C HOPMaTMBHHTe U3MCKBaHH% H

ompa3%Ba BHPHO, TOHHO H CHHTe3HPaHO LVIJIOCTHHH AHcePTa11V101-1eH erpYÅ.

3AKJ110t1EHHE

ÅucePTaUVIOHHHHTTpyn e pa3pa60TeH B CBOTBeTCTBHe cTaHmapTHTe 3a

MY B CbOTBeTHOTO Harrpamemme H 0TF0Bapn Ha H3HCKBaHH51Ta Ha 3aKOHa 3a

pa3BHTue Ha arcameMHHHH% CbCTaB (3PACPb), FIpaBHJIHHKa 3a npHJ1araHeT0 MY (TIPAC) MY H

IIPAC Ha MY-FIJIeBeH. Ton 110Ka3Ba 3aÅbJ160qeHa TeopeTHHHa nonroTOBKa Ha AOKTOPaHTKaTa,

KOMneTeHTHOCT IIPH V13r10J13BaHeTO Ha Vf3CJ1eÅOBaTeJICKHTe MeTOAH, CllOC06HOCT 3a 11J1aHqpaHe H

opraHH3HpaHe Ha eKcnePVIMeHTaJIHOT0 H3CJ1eABaHe, 3a npemcTaBAHe Ha nonyqeHMTe pe3YJITaTv1

VI MXHaTa HHTepnpeTaLIHH. ElonyqeHH ca HOBH, OPHrHHaJIHH eKcnePVIMeHTaJIHH 3a

MOAYJ1aUHH Ha 60JIKOBaTa nepue111-1H% OT CHHTeTHHHV1 aHaJ103H Ha HOUuqer1THHa IIPH MOAeJIH Ha

OCTbP xp0HvrqeH HM06HJIU3a11HOHeH cTpec. ÅmcePTaUHOHHHHTTPYA 110Ka3Ba, ye A-p XHMqeBa

He6XOÅHMHTe -reopeTHt1HH H npo(becM0HaJIHH 1103HaHW1 YMeHH% 3a V13BbP111BaHe Ha

BHCOKOCTOÜHOCTHaHayHHO-H3CJ1eAOBaTeJICKameiiHOCT.

ÅaBaM nonoolcumerma ouemcana Ducepmauuonuun mpyD H npeÅJ1araM Ha Hayt1H0T0 xypn ma

06pa30BaTeJIHaTa H Haytll-la cTer1eH „ÅOKTOP"Ha A-p VIBeJIHHa ViBaHOBa XHMqeBa B

AOKTOPCKa nporpaMa „ØH3HonorH51 Ha HOBerca".

15.01.2026r PeueH3eHT: .

/npod). A-p Maprapma BeJIHKOBa, A.M./
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Relevance of the topic
The dissertation by Dr. Ivelina Himcheva presents research on a current and significant scientific

topic related to elucidating the mechanisms regulating nociception, stress, and particularly stress-

induced analgesia (SIA). The study of the effects of new nociceptin analogs on pain perception in

acute and chronic immobilization stress has high scientific and clinical significance in three

aspects:

Chronic pain and stress represent significant and widespread health problems in modern society,

and their interaction affects quality of life, work capacity, and mental health. Understanding the

mechanisms through which stress influences nociception is essential for developing more effective

therapeutic strategies.

The endogenous peptide nociceptin and its specific receptor ORL-I (NOP) form an opioid-like

system that plays a key role in regulating pain perception and the stress response. The

nociceptin/nociceptin receptor ORL-I system acts as an integrative modulator of pain and stress,

inhibiting or facilitating pain transmission depending on the context, site of action, and level of

stress, thereby helping to finely tune the balance between analgesia and hyperalgesia under stress.

In acute stress, it may participate in stress-induced analgesia as part of the organism's adaptive

response. In chronic stress, however, due to changes in ORL-I receptor expression and sensitivity,

hyperalgesia, impaired emotional regulation, and chronic pain conditions may develop.

Due to its involvement in both nociception and stress responses, the nociceptin/ORL-l system has

promising therapeutic potential. Its modulation through ORL-I receptor agonists or antagonists

may lead to the development of new analgesic agents with a lower risk of dependence and a better

safety profile compared to classical opioids.

The investigation of the effects of new nociceptin analogs on pain perception would contribute to

clarifying the mechanisms through which stress modifies pain sensitivity. The relevance of the

problem is also determined by the need to find more effective and safer approaches for the

treatment of stress-related pain conditions.

Literature Review. Knowledge of the problem

The literature review is written intelligently and competently. An informative and well-structured

overview of the existing scientific information on the topic to date is presented. Contemporary



knowledge of the brain systems involved in processing pain perception and the stress response is

described. The organization of the nociceptive system, the participation of its components, as well

as various brain structures in the emergence ofpain perception, are discussed in detail. Information

on stress-executing systems and disturbances in their functioning under chronic stress is also

provided in detail. Special attention is paid to stress-induced analgesia (SIA) - a temporary

reduction in pain sensitivity in response to certain types of stress stimuli. This response is mediated

by complex neurohormonal mechanisms, among which scientific interest lies in elucidating the

role of the nociceptin system, involved in the regulation of pain sensitivity and endogenous

analgesia, including under conditions of SIA. The review is thorough, in-depth, and at the same

time clear, illustrated with 6 figures and 2 tables. The doctoral candidate demonstrates excellent

knowledge of scientific literature related to the topic under study and an ability to systematize and

analyze scientific information.

Aim, Objectives, Methods
The aim and objectives of the dissertation are clearly and specifically formulated. Appropriate

methodological approaches have been correctly selected to achieve the stated aim—to investigate

the analgesic effects of new nociceptin analogs, and

[Orn9,Orn13]N/OFQ(l-13)NH2, on pain perception, as well as their interactions with the opioid,

nociceptin, and nitric oxide systems under acute and chronic immobilization stress.

In my view, from a methodological standpoint, the dissertation is prepared at a high level. Two

new analogs of nociceptin N/OFQ(l-13)NH2 were used—[Orn9]N/OFQ(l-13)NH2 to assess the

influence of structural modification on the peptide's analgesic activity, as well as a NOP-selective

antagonist, a non-selective opioid receptor antagonist, L-NAME (a NOS inhibitor), and L-arginine

to evaluate interactions with the opioid, nociceptin, and nitric oxide systems in stress models. The

applied in vivo tests—nociceptive (mechanical and thermal stimulation) and immobilization stress

models (acute and chronic), as well as immunological methods for determining serum hormone

concentrations—are appropriate and informative, and the studies were conducted in a logical

sequence. Since acute and chronic immobilization stress lead to different neurobiological

adaptations of the organism, studying the action ofnociceptin analogs in both models allows for a

deeper understanding of dynamic changes in pain perception and stress-induced analgesia.



Results and Discussion
Modern statistical methods were used for data processing. The results are presented informatively
and comprehensively and are illustrated with 32 figures.

The results are presented and analyzed in three main directions related to:

l.

2.

3.

The analgesic effects ofnociceptin N/OFQ(l-13)NH2 and its analogs—[Orn9]N/OFQ(l-

13)NH2 and [Orn9,Orn I nociception, using tests of mechanically

or thermally induced pain in intact animals and in animals subjected to acute or chronic

immobilization stress.

The effects of, respectively, a selective nociceptin receptor antagonist, a non-selective
opioid receptor antagonist, and the nitric oxide system on the analgesic effects of

nociceptin and its analogs in the three groups of animals.

The effects ofnociceptin and its analogs on serum levels ofACTH, cortisol, and

adrenaline under acute and chronic immobilization stress.

The data on the effects of newly synthesized nociceptin analogs on pain perception and their

interactions with key neuromodulator systems involved in nociception are competently and

thoroughly discussed. The presentation of the results is systematic, distinguished by precision and

depth, and reveals the effectiveness of the chosen research approach. The analysis is interpreted

in the context of available contemporary scientific sources on the topic. Both in the review and in

the discussion, Dr. Himcheva demonstrates excellent analytical skills in working with literary

sources and scientific data.

Conclusions. Contributions and significance of the dissertation
The scientific results obtained are interesting and original. The 13 formulated conclusions are

well-founded, logical, and adequately summarize the results.

I accept the stated 7 scientific contributions of an original nature, insofar as, for the first time, the

following have been investigated:

the effects of newly synthesized nociceptin analogs in intact animals and in animals with

stress-induced analgesia (SIA) caused by acute and chronic immobilization stress;

the combined effects ofnociceptin or the newly synthesized analogs, respectively, with a

NOP-selective antagonist (JTC-801), a non-selective opioid receptor antagonist



(naloxone), and modulators of the NOS system (L-NAME and L-arginine) in intact

animals and in animals with SIA;

the effects of nociceptin and the newly synthesized analogs on serum levels of ACTH,

cortisol, and adrenaline under acute and chronic immobilization stress.

I believe that the scientific study also has practical significance, since the use of synthetic

nociceptin analogs allows, through selective activation or blockade of NOP receptors, an

assessment of the therapeutic potential of these analogs. The obtained data create a basis for the

development ofnew analgesics with different mechanisms of action and potentially fewer adverse

effects compared to classical opioids. The analysis ofcombined effects with opioid antagonists and

modulators of the NOS system could support the rational combination of medicinal agents. The

results are significant for future studies in stress-associated and chronic pain conditions.

Publications related to the dissertation

In connection with the dissertation, 5 full-text publications are presented, one of which is in a

journal indexed in a world-renowned scientific database, and four in non-refereed national

scientific journals. In three of the articles, Dr. Himcheva is the first author, which is evidence of

her leading role in the conducted research. The results and some theoretical aspects of the

dissertation have been disseminated through participation in 12 Bulgarian and international

scientific forums. The dissertation is the result of research activities conducted within three

scientific projects carried out by the Department ofPhysiology and Pathophysiology, MU—Pleven,

in the period 2014—2020.

Abstract

The abstract, with a length of 68 pages, is prepared in accordance with regulatory requirements

and accurately, precisely, and concisely reflects the entire dissertation.

CONCLUSION
The dissertation has been developed in accordance with the standards for its preparation in the

respective professional field and meets the requirements of the Law on the Development of

Academic Staff, its Implementing Regulations, and the Regulations ofMU—Pleven. It demonstrates

the doctoral candidate's in-depth theoretical training, competence in the use of research methods,



ability to plan and organize experimental research, and to present and interpret the obtained results.

New, original experimental data have been obtained on the modulation of pain perception by

synthetic nociceptin analogs in models of acute and chronic immobilization stress. The dissertation

shows that Dr. Himcheva possesses the necessary theoretical and professional knowledge and skills

to carry out high-quality scientific research.

I give a positive evaluation of the dissertation and propose that the Scientific Jury award the

educational and scientific degree "Doctor" to Dr. Ivelina Ivanova Himcheva in the doctoral

program "Human Physiology."
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