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npod. n-p Anpuana Bouesa, n1.M. (1)

Penensusta e usrorsena coriacuo 3amnosen Ne 4442/25.11.2025r va Pextopa Ha MVY-IInesen,
Criopell KOSITO ChbM OIlpeeeHa 3a wieH Ha Hayuno xxypu. [IpenocraBenu ca Mu MaTepuany Ha

eJIEKTPOHEH HOCUTEN, KOUTO ChOTBeTCTBAT Ha u3nuckBanusaTa Ha [IPAC B MV -Ilnesen.

Kparku Onorpadpuusu JaHHU

J-p VBenuna XumueBa 3aBbpuiBa Bucmi MenuuuuHcku UHCTUTYT - IlneBeH u momyyaBa OKC
Mardctbp no MemunumHa npe3 2001r. Or 2008r. paGotu kato npenoxaBaren B CekTop
~Pusnonorus“ kM Karenpa “®usuonorus u marodpusuonorus”, MVY-Ilnesen; npes 2013r.
npunobuBa cnenuagHocT 1o ¢usmonorus. Ilpez 2021r. e 3aymcieHa KaTo JOKTOpPAHT Ha

caMoCTOsITeIHA MoAroToBKa 3a npuaobusane Ha OKC ,, Jloxrop®.

HayxomeTpuyeH aHAIU3 U OLEHKA HA JHCEPTALMOHHHS TPYX

JlucepTanMOHHUAT TPyA € npenactaBeH Ha 188 crpamuum u BkiIouBa: BeBenenue 2 ctp.,
Jlutepatypen o0630p - 61 ctp.; Llen u 3amauu - 1 crp; Marepuanu u mMeroau — 6 c1p.;
Pesynratu u obcwxnane — 69 crp., U3Boau u npuHocu - 3 crp., bubnuorpadus - 32 crp.
Bubnuorpadusta ceabpxa 573 nurepaTypHH M3TOYHHMKA, OT KOUTO 24% ca myOiuKyBaHH

pe3 MOCICAHUTE 10 roguHu.



Akmyannocm Ha memama

JlucepraunOHHUAT TPy Ha A-p MBenuna XuMyeBa npeicTaBs U3CIEABAHMUS 10 aKTyallHa U
3HayMMa HayyHa TeMa, CBbp3aHa C pa3sKpUBaHE Ha MEXaHU3MHUTE, PETYIHpally HOLMLENIIHSITA,
cTpeca M ocobeHo crpec-uHayuupanara ananresus (SIA). IlpoyuBaneto Ha epexTHTE HA HOBH
aHaJIo34 Ha HOLMLENITHHA BbpPXy O0JIKOBaTa NEepLUenuus IPH OCThP U XPOHUYEH UMOOUIIH3AIIMOHEH
CTpEC € C BUCOKA Hay4Ha ¥ KJIMHUYHA 3HAYMMOCT B TPHU aclieKTa:

XpoHuyHara Oolka U CTPECHT MPEACTABIABAT 3HAYUMU M IIHUPOKO PA3MPOCTPAHEHH
3[paBHU NpoOJeMH B CHBPEMEHHOTO OOIIECTBO, a TAXHOTO B3aMMOIEHCTBHE C€ OTpa3sBa Ha
Ka4yeCTBOTO Ha )KUBOT, pab0TOCIOCOOHOCTTA M IICUXUYHOTO 3/IpaBe Ha WHAUMBHUAA. Pa3bupanero Ha
MEXaHU3MHUTE, Ype3 KOUTO CTPECHT BIHsIE BbPXY HOLMIENLHUATA, € OT ChIIECTBEHO 3HAYCHHE 3a
pa3paboTBaHETO Ha MT0-e(PEKTUBHHU TEPANEBTHUYHHN CTPATEIHH.

EHOreHHUST nenTua HOLMLENTHH, W HeroBusaT cneuuduyeH peuentop ORL-1 (NOP)
dopmupar onuougononoOHa CUCTeMa, KOSTO Urpae KIIIOUOBa poJisi B peryjaunusra Ha OonkoBaTa
nepuenuuss U cTpecoBust orroBop. Cucremara HOLMIENTHH/HOLNMLENTHHOB penentop,ORL-1
JIeMCTBa KaT0 HMHTErpaTMBEH MOJAYJaTop Ha OojikaTta U CTpeca, MHXUOUpPANHKU MM yJIEeCHSIBaNHKH
npeaaBaHeTo Ha OOJIKa B 3aBUCUMOCT OT KOHTEKCTa, MACTOTO Ha ACHCTBUE U HUBOTO Ha CTpPEC, U
IO TO3W Ha4YMH IoMara 3a (huHara HacTpoika Ha OajlaHCa MEXIY aHaJIre3Us/XUNepaure3us npu
crpec. Ilpu ocThp cTpec T MOXe Ja ydacTBa B CTpeC-MHAYLMpaHa aHAJIre3us, KaTo 4acT OT
aJarnTUBHUS OTTOBOP Ha opranusMa. [Ipu XpoHuueH cTpec obaye, mopaay NPOMEHH B €KCIIPECHsITa
u uysctBuTenHOcTTa Ha ORL-1 peuentopurte, Moxe Aa ce pa3BHE XHUIEpAIre3us, HapylleHa
€MOILMOHAIHA peryIalus U XpOHHUYHH OOIKOBH CHCTOSHUSI.

[Topagu y4acTHeTO CH KAaKTO B HOLMIENLHUATA, Taka M B CTPECOBHTE DPEaKLUH,
HouuuentuH/ORL-1 cucremara uMa obeliaBaiy TepaneBTHYEH MOTEHLHAT. ModynauusaTa 1 upes
aroHUCTH WM aHTaroHucTd Ha ORL-1 peuenrtopa Moxke na AoBele A0 pa3paOOTBaHE HAa HOBU
AQHAJITETUYHH CPEJICTBA C IIO-HUCHK PHCK OT 3aBHCUMOCT U MO-100Bp npoduin Ha 6e30macHOCT B
CpaBHEHHE C KJIAaCHYECKUTE OTIHOH/IH.

W3cnenBaneTto Ha e(EKTUTE HA HOBM aHAJO3M Ha HOLMLENTHHAa BBPXy OoskoBaTa
nepuenius 01 JOMPUHECIIO 3a U3SCHSBAHE HA MEXaHU3MHUTE, Ype3 KOMTO CTPECHT Moaupuuupa
OoJKOBaTa 4yBCTBUTEIHOCT. AKTyaHOCTTa Ha mpobiemMa ce Oonpeaenis U 0T HEOOXOAMMOCTTa 3a
HaMupaHe Ha Mo-e(pEKTHBHHU U OE30MaCHH MOAXOMIH 32 JICYEHHE Ha CBBP3aHHUTE ChC CTpec OOIKOBH

CBbCTOSAHHA.



Jlumepamypen 0630p. Ilo3nagane na npoonema

JlutepaTypHuAT 0030p € HHTENIUreHTHO M KOMIIETEHTHO Hamucad. HampaBeH e
uHpOpMaTHBEeH M [00pe CTpyKTypHpaH Iperjel Ha ChLIECTByBallarta A0 MOMEHTa HaydyHa
uHdopmanus mo Temara. IIpencTaBeHHM ca ChBPEMEHHHTE IO3HAHMS 3a MO3BYHHTE CHCTEMH,
Chp3aHM ¢ npepaboTka Ha MHpOpMauusATa 3a GONKOBOTO BB3NPUATHE W peaklMiTa Ha CTpeC.
[Tonpo6HO € 0O6CchaeHa OpraHu3alMsTa Ha HOLMUECNTHBHATA CHCTEMa, YYacTHETO Ha HEHHHUTE
KOMIIOHEHTH, KaKTO M Ha pa3JIMYHU MO3BYHH CTPYKTYpH BBB BB3HHKBAHETO Ha OoikoBara
nepuenuus. JlerainHa € W HHPOpPMaAUMATA 3a CTpPeC-pealM3UPAIIUTE CHUCTEMH, KAaKTO H 3a
HapyIIeHUsITa B TAXHOTO (PYHKUIMOHHpaHE NpH XpOHHYEeH cTpec. CHeuuanHO BHUMaHUE €
OTHENIEHO HA CTpec- MHAynupaHara aHaire3us (SIA) — BpeMEHHO NOHM)XKEHHE Ha OonKoBaTa
YyBCTBUTEJIHOCT B OTTOBOP HAa HSKOU BHIOBE CTPECOBH CTUMYJIH. Peakuusra ce OmocpencTsa OT
CJIOXXHM HEBPOXOPMOHAIHH MEXaHW3MHM, Cpell KOUTO HayueH WHTEpEC MpeCTaBlisiBa pa3KpUBaHEe
Ha poJsiTa Ha  HOLMIENTHHOBAaTa CHUCTEMa, YydYacTBalla B peryjlauusara Ha OonkoBara
YyBCTBUTENIHOCT M E€HAOTE€HHAaTa aHaire3us, BKIOUUTENHO B ycnoBus Ha SIA. OO630psT €
nozipo0eH, 3aABI00UEH, CHILEBPEMEHHO SICEH, OHareeH ¢ 6 Gurypu u 2 tabnuuu. JlokTopaHTKara
NI0Ka3Ba OTVIMYHO IT03HABaHE HA Hay4YHaTa JINTeparypa, CBbp3aHa ¢ pa3paboTBaHaTa TeMa U yMEHHE

Jla CHCTeMaTU3Upa U aHaIH3upa HayyHara HH(OpMaLus.

Ilen, 3a0auu, Memoou

[lenta ¥ 3amayuTe Ha AUCEPTALMOHHMS TPYH Ca SCHO M KOHKPETHO (OpMyJIMpaHH.
[TpaBuiHO ca moAOpaHH METOJMYHKMTE IMOJXOAHU 38 IOCTUraHe Ha TOCTaBeHara Liel - U3Clie/BaHe
aHanreTHUHUTE e(ekTH Ha HOBM aHano3u Ha HouuuentuHa — [Orn9IN/OFQ(1-13)NH2 wu
[Orn9,0rn13]N/OFQ(1-13)-NH2 Bppxy 6onKoBaTa nepLenuus, KakTo U B3aUMOZAEHCTBUETO UM C
ONMOM/IHATA, HOLMIENTHHOBAaTa M Aa30THOOKHCHATa CHUCTEMH TIIpH OCTBP M XPOHHYEH
UMOOMIM3aLIUOHEH CTPEC.

CuutaMm, ye B METOHOJIOTHYHO OTHOILIEHHE JUCEPTALlMOHHUS TPYX € U3IBIHEH Ha BHCOKO
HHBO. M3mon3Banu ca 2 HoBM aHano3u Ha HomuuenTuH N/OFQ(1-13)NH:z — [Orn9]N/OFQ(1-
13)NH: 3a onieHka Ha BIMSIHHETO HAa CTPYKTypHaTa IpOMsiHA BEPXY aHalIreTHYHAaTa aKTHBHOCT Ha
nentuaa, kakto ¥ NOP-cenexkTHMBEH aHTAarOHUCT, HECENEKTUBHEH OIMOMIEH pELENTOPEH
antaronuct, L-NAME (NOS unxuburop) u L-arginine 3a olleHKa Ha B3aMMOAEHCTBHETO C
ONHOMIHATA, HOLMILIENITUHOBATA K a30THOOKHCHATA CUCTEMHU IpU MozienH Ha cTpec. [Ipunaranure

in vivo TecToBe: HOIIUICIITHBHU (C MEXaHHYHO H TECPMHUYHO 11pa3HeHe) H MOICIH Ha



MMOOMIIM3ALIMOHEH CTpeC (OCTBP U XPOHHYEH), KAKTO ¥ UMYHOJIOTMYHU METOAU 3a OIpEIENIsSHE
Ha CEpYMHHM KOHLEHTPAalMH Ha XOPMOHH, Ca aJeKBaTHH M WH(POPMATHBHH, IPOyUYBAHHSATA Ca
NPOBEJEHHU B JIOTHYHA ITOCIIEJ0BATENHOCT. JIOKOJIKOTO OCTPHUSAT U XPOHUYHHUAT UMOOHIIN3ALHOHEH
CTpeC BOLAT N0 pa3MyHa HEBpOOMONOTMYHA aJanTalUs Ha OpraHMMa, M3CJIEABAHETO Ha
JEMCTBUETO Ha HOLMUENTUHOBUTE aHAIO3M IIPH JBaTa MOJeia [M03BOJIsABa I0-AbJI00K0 pa3bupane

Ha IWHaAMHUYHHUTE IIPOMCHHU B OonkoBara NEpLENIHs U CTpEC-UHAYpaHaTa aHaJIre3usl.

Pezynmamu u ob6cvacoane
3a 06paboTka Ha JaHHHUTE Ca U3IOJI3BAHH CHBPEMEHHH CTaTHCTHYECKH METONH. Pesynrarure,
ca IIpe/IcCTaBeHH HH()OPMATUBHO, H3YEPIIATEIIHO U Ca OHAIIEAEHH ¢ 32 (QUrypH.
Pesynrarute ca nmpeacTaBeHH M aHAJIM3UPAaHU B 3 OCHOBHH HalpaBJICHUS, CBbP3aHH C :
1/ Ananretnunn edextu Ha HomuuenTHH - N/OFQ(1-13)NH; u ananoszu — [Orn’]N/OFQ(1-
13)NHa, [Orn®,0rn'*IN/OFQ(1-13)NH> BbpXy HOIMUEMIHMATA, KaTO Ca H3NOJI3BAaHH TECTOBE
3a MEXaHWYHO- WJIM TepPMHYHO- MHAyLHpaHa O0JIKa IPH WHTAKTHU JKMBOTHU U JKUBOTHH,
IOJIJIOXKEHH Ha OCTHP MJIM XPOHUYEH HMOOUITH3aLIMOHEH CTpeC.
2/ BnusHHMS, CHOTBETHO HAa CEJIEKTHBEH AHTArOHUCT Ha HOIMLENTUHOBUS PELENTOp,
HECEJIEKTHUBEH OINUOUICH PELENTOPeH aHTArOHHCT M A30THOOKHUCHATA CHUCTEMa,  BBPXY
aHAJITeTHYHHUTE €(PEKTH Ha HOLMUIENTHH U aHAJIO3UTE MPHU TPUTE IPYIH KHUBOTHH.
3/ Edexty Ha HOLUMLENTUH U aHANO3UTE BBPXY cepymHuTe HHBa Ha ACTH, xopruszon u

aJ[pEHAJIMH MpPH OCTbP U XPOHUYEH UMOOMIU3ALIMOHEH CTPEC.

Jlaunute 3a e(peKTHTe HAa HOBOCHHTE3MPAHH aHAJO3d Ha HOLMLENTHHA BbpXy OoJkoBara
NepLENIys U B3aMMOIEHCTBHETO MM C KJIIOYOBH HEBPOMOJIYJIATOPHH CHCTEMHM, y4acTBAalld B
HOIIMIIETIMATA, Ca KOMIIETEHTHO M MOAPOOHO AMCKyTHUpaHH. IIpencTaBsHETO Ha pe3yiTaTUTe €
CHCTEMATHYHO, OTJIHYaBa Ce C IPELH3HOCT, 3aIbJOOUEHOCT, U pa3KpuBa €()eKTHBHOCTTA Ha
H30paHusl HM3CIEI0BATEICKH MMOAX0/. M3BBPIICHUAT aHAIN3 € MHTEPIPETHPaH B KOHTEKCTa Ha
HaJMYHaTa I0 Temara HH(OpMaIKs OT ChbBPEMEHHH HayyHH U3ToYHHIM. KakTo B 0630pa, Taka 1
B 00CHXIaHETO, A-p XUMUeBa AEMOHCTPUpPA OTIHYHU AaHATUTHYHU YMEHHS YMEHUS TIpU paboTa ¢

JIMTEpATY pHHU U3TOUYHUIH U HAYYHU OAHHU.



H3600u, npunocu u 3HaHUMOCH HA OUCEPMAYUOHHUA MPYO
ITomydenuTe Hay4yHHU pe3ynTaTH ca HHTEPECHH U opruHannu. Popmynupanute 13 usBoau
ca 000CHOBaHH, JIOTUYHU U 06001aBaT aIeKBaTHO pPe3y/ITATHUTE.
[Ipuemam nocoueHuTe 7 HayuHH MPUHOCA C OPHTHHAJIEH XapaKTep, JOKOJIKOTO 3a Nbpéu nom
ca uscneo8anu:

- e(eKTHTe Ha HOBOCHHTE3MPAHHU aHAJIO3HM HA HOLMLUENTHH IPH WHTAKTHH XXUBOTHH U TIPU
XKHBOTHM ChC CTpec- HHIylpaHa ananresus (SIA), npeausBukana OT OCTbP U XPOHUYEH
MMOOHMITM3aLIMOHEH CTpEC.

- CBBMECTHMTE €(pEKTH Ha HOLMLIENITUH UJIM HOBOCHHTE3HUPAHUTE aHATI03H ChOTBETHO ¢ NOP-
cenextuBeH antaroHucT (JTC-801), HeceneKTUBHEH ONMUOUIEH PELIENTOPEH AHTATOHUCT
(nanoxcon) u moxynaropu Ha NOS cucremara (L-NAME u L-arginine) npu HHTaKTHH
YKMUBOTHH H IIPH KHUBOTHH CBC SIA

- e(eKTUTe Ha HOUMLENTHH U HOBOCMHTE3UPAHUTE aHANIO3H BbpXY cepymHuTe H1Ba Ha ACTH,
KOPTH30J1 ¥ aipeHAJIMH NMPU OCTHP U XPOHHUYEH UIMOOUIM3aLIMOHEH CTpeC.

Cuuram, ye HayYHOTO M3CJICBAHE UMa M NPHUJIOXKHO 3HAYCHHE, Thil KaTO U3MOJI3BAHETO Ha
CHHTETHYHM aHAJIO3M HAa HOLMLENTHHA II03BOJISIBA, Upe3 CEJIEKTUBHO aKTUBUPAHE MU OJIOKUpaHe
Ha NOP peuenrtopute, na ce nobue mnpeacraBa 3a TepaneBTUYHHUS IMOTEHLMAI HA aHAJO3UTE.
[Tomy4yenute naHHM CBH3JaBaT OCHOBA 3a pa3paboTBaHE HAa HOBU AHAITETHIM C pPa3IMyeH
MEXaHH3bM Ha JCHCTBHE M IOTEHLUHWATHO TI0-MAJKO HEXeNaHH e(pEeKTH B CpaBHEHHE C
KTaCHYECKUTE ONUOUIH. AHAIM3BT HAa CHBMECTHHTE €(eKTH C ONHOUAHH AHTArOHHCTH MU
moxnynatopu Ha NOS cucremara 6u MOIBJ Ja MOANOMOTHE PAalHOHAIHOTO KOMOHHHMpaHE Ha
JIEKapCTBEHUTE CpeACTBa. Pesynrature MMaT 3HaueHHe 3a ObJCLIM IPOYyYBaHHs IPU CTpPEC-

aACOMHUpPaHH U XPOHUYHH OOJIKOBH ChCTOSIHUS.

Ilybnukayuu Kem oucepmayuoHHUA mpyo

BB Bpb3Ka C AUCEPTALMOHHUS TPYJ, Ca MPEACTAaBEHU 5 MBIHOTEKCTOBU IIyOIMKAlMH, OT KOUTO
eIHa B CIUCaHWe, pedepupaHO M HHIAEKCHPaHO B CBETOBHOM3BECTHA 0a3a JaHHU C HayyHa
uH(pOpMaLHMs, U YeTUPH B HepedepHupaHU HALlMOHAIHHU HAY4YHU M3JaHMs. B Tpu oT cTatuure O-p
XuMueBa € MbPBU aBTOP, KOETO € JI0Ka3aTeJICTBO 3a BOAELIATa U pOJIsl B IIPOBEACHUTE U3CTIEABaHUS.
Pesynratute ¥ HAKOM TEOPETUYHM ACIEKTH HA AUCEPTALMOHHMS TPYZ Ca MOIMYJSpPU3UPAHHU NIPH

ydacTusi B 12 OBJNrapcku 1 MeXAyHapOAHH HaydHH (GopyMu. JlUcepTaluOHHUAT TPYA € pe3yaTar



OT HAy4YHO-HCJIeoOBaTEJICKaTa JeHHOCT B Xoaa Ha 3 Hay4HH IIPOCKTa, OCBIIECTBEHH OT KaTe)lpa

,,Dusnonorus u narodusuonorus, MY-Ilnesen, B nepuoaa 2014- 2020 r.

Aemopedepam
Asmopeghepamvm B 06eM 68 cTp. € U3TOTBEH B CHOTBETCTBUE C HOPMATUBHUTE U3HCKBaHM U

OTpas3sBa BJAPHO, TOYHO U CHHTC3HPAHO LAJTOCTHHA AUCEPTAalOHCH TPYA.

3AKJIIOYEHHUE

JlucepTaluOHHUAT TPYA € pa3paboTeH B CHOTBETCTBHME CHC CTAHAAPTUTE 32 U3TOTBIHETO
My B CBOTBETHOTO NMPO(ECHOHANHO HANpaBIEHHE M OTroBaps Ha M3MCKBaHMATA Ha 3aKOHA 3a
pa3BuTHe Ha akageMmuunus cheras (3PACPB), Ilpasunnuka 3a npunaranero my (IIPAC) my u
[TPAC sa MVY-ITneBen. Toi mokaszpa 3aAbiI004YeHa TEOPETHYHA [TOJArOTOBKA HAa JOKTOPAaHTKATa,
KOMIIETEHTHOCT IIPH M3II0J3BAHETO HA H3CIIEJOBATEIICKUTE METOH, CIOCOOHOCT 3a IIaHUpaHe U
OpraHuM3MpaHe Ha eKCIIEPUMEHTAIHOTO U3CIIE/IBaHe, 3a NIPEICTaBIHE Ha IIOJyUYCHHTE PE3yTaTH
U TsAXHaTa WHTepnperauus. [oMydeHH ca HOBH, OPHIMHAIHH €KCIIEPUMEHTANHHU JaHHU 3a
MoyJjianys Ha GOJKOBaTa MEepUENIHs OT CHHTETHYHH aHaI03K Ha HOLMLENTHHA IPH MOIENIHA Ha
OCTBp ¥ XPOHHYEH UMOOUIIH3ANMOHEH CTpec. JliMCepTallOHHHAT TPy MI0Ka3Ba, ye A-p XuMueBa
IpUTEXaBa HEOXOAUMHUTE TEOPETUYHHU U NPOPECHOHAITHHI NIO3HAHNS ¥ YMEHH 3@ U3BBPLIBAHE Ha
BHCOKOCTOMHOCTHA Hay4YHO-HM3CJIEJOBaTEIICKA AEHHOCT.
JlaBam nonodicumenna oyenxa na oucepmayuonnus mpy0 W Ipeanaram Ha HaydHOTO XXypH na
IpHUCHIHM 00Opa3oBaTeNHaTa ¥ HaydHa cTereH ,.JlokTop” Ha a-p Weenuna VsanoBa Xumuesa B

IOKTOpCKa mporpama ,,dOu3nonorus Ha JoBeka™.
Ha ocHoBaHue 4n.59 ot 33J14

15.01.2026r PELICH3EHT: «covvvvvverevieiiiiireeneenns

/mpod. n-p Maprapura Benuxosa, 1.M./
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This review was prepared in accordance with Order No. 4442/25.11.2025 of the Rector of MU-
Pleven, by which I was appointed as a member of the Scientific Jury. The materials were provided
to me in electronic format and comply with the requirements of the Regulations for Academic Staff

Development at MU-Pleven.

Brief biographical data

Dr. Ivelina Himcheva graduated from the Higher Medical Institute — Pleven and obtained a
Master’s degree in Medicine in 2001. Since 2008, she has worked as a lecturer in the “Physiology”
Section of the Department of Physiology and Pathophysiology at MU-Pleven; in 2013, she
acquired a specialty in physiology. In 2021, she was enrolled as a PhD candidate in independent

training for the acquisition of the educational and scientific degree “Doctor.”

Scientometric analysis and evaluation of the dissertation

The dissertation comprises 188 pages and includes: Introduction — 2 pp.; Literature Review — 61
pp.; Aim and Objectives — | p.; Materials and Methods — 6 pp.; Results and Discussion — 69 pp.;
Conclusions and Contributions — 3 pp.; References — 32 pp. The bibliography contains 573 sources,

24% of which were published in the last 10 years.



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-1 (NOP) form an opioid-like
system that plays a key role in regulating pain perception and the stress response. The
nociceptin/nociceptin receptor ORL-1 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-1 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-1 system has
promising therapeutic potential. Its modulation through ORL-1 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 of pain 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, [Orn9]N/OFQ(I-13)NH:2 and
[Orn9,0rn13]N/OFQ(1-13)NHa, 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(1-13)NH: were used—[Orn9]N/OFQ(1-13)NH: 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 of nociceptin 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:

1. The analgesic effects of nociceptin N/OFQ(1-13)NH: and its analogs—[Orn9]N/OFQ(1-
13)NH2 and [Orn9,0rn13]N/OFQ(1-13)NHz>—on nociception, using tests of mechanically
or thermally induced pain in intact animals and in animals subjected to acute or chronic
immobilization stress.

2. 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.

3. The effects of nociceptin and its analogs on serum levels of ACTH, 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.
[ accept the stated 7 scientific contributions of an original nature, insofar as, for the first time, the
following have been investigated:

o 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;
o the combined effects of nociceptin 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 of new analgesics with different mechanisms of action and potentially fewer adverse
effects compared to classical opioids. The analysis of combined 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 of Physiology 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 of MU—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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