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PEINEH3USA

oT 1pod. A-p Anenus AnekcanapoBa JJAMUTPOBa, M
Karenpa ,,®u3uonorus u naTohu3U0I0THS IPH
MenunuHcky akynaTeT Ha

MenuuuHacku yHuBepcuret — [IneBen

OTtHocHo: [luceprauuoHeH Tpya Ha A-p Meenuna MBanosa XumueBa Ha Tema: ,EdexTH Ha
HOBH aHAJIO3H Ha HOLHMLENTHHA BLPXy 00JKOBaTa mepuenuusi NPH OCTbP H XPOHHYEH
HMOOH/IM3allHOHEH cTpec®, mpejcTaBeH 3a npuaoOHMBaHe Ha Hay4yHaTa cTeneH ,,Jlokrop” B
obnact Ha BUclIeTO obpasoBaHue 7. 3hpaBeonasBaHe M CIOPT, NMPO(ECHOHAIHO HaNpaBieHUe

7.1. MeauuuHa, o JOKTOpCKa rnporpama ,, ®@u3uoIorus Ha 4yoBeka“

I. IlpoueaypHu BbIpocH
Ha ocHoBonue Ha ui. 4(2) u un. 29a ot 3PACPB 1 un.61 ot [IpaBunHMKa Ha MpUaaraHe Ha
3PACPB, cuc 3anoBen Ne 4432 ot 25.11.2025 r. na Pexropa Ha MeIUIMHCKHA YHUBEPCUTET -
IIneBen u pewenue Ha Ilpexacemarens Ha HayyHOTO XypH CBM OmpejelieHa Aa IpeacTaBs
pELEH3Usl Ha JUCepTalMOHEH TPYA BbB Bpb3Ka C NpuaoOMBaHE Ha Hay4yHa CTeneH ,,JIOKTop” Ha
1-p Usenuna MiBaHoBa XuMueBa.
J-p UBenuna MiBanoBa XumueBa e npecTaBuiia BCHYKM HEOOXOJMMHU JOKYMEHTH CBIIIaCHO

M3UCKBaHMATA Ha 3aKOHA 3a Pa3BUTHE HA aKaJleMUYHMs CBCTaB ¥ NpaBUIHUKa Ha MY -I1neseH.

II. Buorpaduy4HH AaHHH

J-p Usenuna MBaHoBa XumueBa e popeHa npe3 1977r. B Cummctpa. Ilpes 2001 r.
3aBbpllBa BUCLIe 0Opa3oBaHWe, MeauLMHa B Meauuuucku YHuBepcuret, ITnesen. Ilpes 2002
roguHa noctenaa Ha pabora B LICMII — rp. Cunuctpa, kpaeto pabotu o 2007 r. Ipes crinara

roauHa 3anoysa pabota B CBAJIK no ,,Kapauonorus®, rp. IlneBeH 3a HIKOJIKO Mecela.



IIpe3 2008 r. ciex yCIEmHO H3AbpXKaH KOHKYpPC IOCTHIBAa Ha pabora B MemuIMHCKH
yHuBepcuTeT — Ilnesen, Makynrer no meauuuHa, Kateapa ,,Pu3nonorus u natoGu3nOIOrus ™,
cexTop ,,dusronorus®, kpaeTo pabotu u no cera. Ot 2013 r. uma cnenuanHocT ,,Pusnonorus”
CuzeTenctso 3a npusHara creuumanHoct per. Ne 016835, 01.03.2013 r. CraxsT # 10
CrienManHocTTa € 18 rogunm.

Ts e wien Ha Bparapcko NENTUAHO APYIKECTBO, JIpyKECTBOTO 10 XpaHEHE U AUCTETHKA
u Beirapckus gekapceku cbro3. JI-p Xumdesa uMa MHOTO 100pa €31MKOBa MMOJATOTOBKA - Baziee

ITMCMEHO U T'OBOPUMO, AHTJTIUMCKA U OTJIUYHO (l)pCHCKI/I C3HK.

III. AKTyaTHOCT HAa TEMATHKATA

Temara Ha IMCETALMOHHHMSA TpyJ € aKTyalHa, Kacaella peryjanusra Ha OojkoBara
TIepLENIHs IPY ChCTOSHHS HA OCTBD M XpoHHYeH cTpec. Crpec-MHAylnHpaHata aHairesus (SIA)
ce XapaKTepu3upa C BPEMEHHO IOHIKEHHE Ha 00JKOBaTa YyBCTBUTETIHOCT B OTTOBOP HA OCTPH
CTPECOBH CTHMYJIH. B Ta3u peakiuys y4acTBaT MHOXKECTBO HEBPOMOIYIATOPHU CHCTEMH, KaTo
HAl-rONIIMO 3HAUEHME MMa EHIOreHHATa ONHOMAHA cucrema. Jlpyra BakHa cucTeMa €
HOLWMIENTHHOBATA CHCTEMA, ChCTaBeHa OT HeBponenTuaa Houuuentua/oppanus FQ (N/OFQ) u
geropus cnenuduuen peuentop NOP. Ilpu axTMBHMpane Ha TO3U pPELENTOP CE€ IOTHCKA
0CBOOOXKIABAaHETO HA HEBPOTpaHcMHTEpH. Toif Momymupa chIo 6oykoBaTa, MOBEACHYECKATA,
€MOIIMOHAJIHATA U €HJIOKpHHHATa pEaKTUBHOCT KBM CTPEC.

Pa3paboTBaHETO Ha HOBM CHHTETHYHM aHanosun Ha N/OFQ ce ouepraBa Karto
HepCreKTHBeH  (apMakoNOTMYeH IIOAXOJ, 3all0oTO TE3H ChEAWHEHHS ca C IIOBUIIECHA
OMOCTaOMIIHOCT W pELENTOpHA CEeNEeKTUBHOCT, KOETO Ch3JaBa YCIOBHS 3a MO-TIpEHH3HA
MoJyJialus Ha GoskaTa B yCIOBHUS Ha CTpEC.

3aToBa cyuTaM, 4ye TeMara Ha JUcepTalHsITa € U3KIIIOUYUTEIIHO aKTyalHa.

IV. XapakTepucTHKA HA AHCEPTALHOHHHUS TPYI
[IpencTaBeHUAT 3a PELeH3Hs NMCEepPTAallMOHEH TpyHd € HamucaH Ha 188 crampapTHu
CTpaHuLM, OHAarjefeH € ¢ 2 Tabnuuu u 42 ¢urypu. BubauorpackusT CrMCHK ChAbpPIKA 573

JIMTEepAaTypHHU U3TOYHHKA Ha JIJaTHHHLA.



V. JlutepaTypeH 0030p

JlutepaTypHUAT 0630p € HamucaH KOMMETeHTHO. [IpaBu BreyaTieHHEe LUMPOKOTO MON3BAHE M
MO3HABAHE Ha CBETOBHATa JuTeparypa no npobiema. [IpeacraBeHH ca HaH-CHLIECTBEHUTE JAHHU
OT MOCJIEAHUTE TOMUHHM, MOKA3BaIld HHBOTO Ha CHBPEMEHHHTE IIO3HAHUS 3a HEBPOIENTHIA
nouunentur/oppanun FQ (N/OFQ) u HeroBus cneuuduuen peuentop NOP; Bugosere 6oika,
HOLMLENTOPY W IBTUINA Ha GoyiKaTa; MOJEKYIIPHM M CHIOKPMHHH MEXAHW3MH, JIEXaId B
OCHOBaTa Ha CTpeCa W CTpEeC-pelaKkCHpaliuTe CHCTeMH. PasrienaHo € M 3HAYCHHETO Ha
XOPMOHAJIHM ¥ HEBPOCHIOKPHHHH MEXaHM3MH IIpU CTpeC — HHAyUMpaHaTa aHaIre3us H
CHCTEMHTE, KOUTO MEAMUPAT U MOAYJIUPAT TOBA ChCTOSIHUE. .

B 0630pa ca oT0ens3aHd ¥ JIMICBAIUTE JAHHUA M Ca MOCOYEHH MOTHUBMTE 32 HACTOAIIMSA
TpyA. JleTaiinHoTO mMo3HaBaHe Ha MpobiieMa ce BIDKAA SCHO M OoT Gorata Gubmuorpaduyna
CIpaBKa KbM JHMCEPTALHUITA, KOITO ChAbpKa 573 U3TOYHHKA, KAaTO Ca BKIIOUEHH H ITyOJIMKalny
OT MOCJIEHUTE TOAUHH.

IleaTa HAa OMCEPTALMUATA, KOATO € H3CIE[BaHe Ha AHAJITCTUYHUTE €(PEKTH Ha HOBU
aHanosn Ha HoummuentuHa — [Orn’JN/OFQ(1-13)NHz u [Orn®,Orn'*IN/OFQ(1-13)-NHz BBpXY
fonKoBaTa IIEPIENIMS ¥ B3aUMOJCHCTBHETO MM C ONHOMIHATA, HOUMUCNTHHOBATA |
A30THOOKMCHATA CHCTEMH IIPM OCTBP M XPOHHYEH HMMOOMIM3AalMOHEH CTPEC, OnpeaensT
aKTyalHOCTTa Ha pa3paboTkara, a Bb3MOXKHOCTTA 3a TMpMJIaraHE Ha TMOJIyYeHUTE pe3ynTaTH B
MpakTUKaTa OMpEeAesAT BHCOKAaTa # CTOMHOCT. 3aga4MTe Ha IMCEPTALMOHHHSA TpyZXd ca

(bopMyJHMpaHH SICHO ¥ KOHKPETHO.

VI. MaTepuaJjd 1 MeTOAH

Uscnenpanero e nposeneHo Ha 402 Mbxk# IIbxoBe mopoxa Wistar (180-200g),
pasmpezieNieny 10 6 BbB BCsiKa rpyna. M3mos3BaHy ca afeKBaTHU U MH()OPMATHBHH PA3THIHH 110
XapakTep METOAM W TEXHHUKH. [IpHIIOXKEHH ca in Vivo HOLUMUENTHBHU TECTOBE KaTO: METOX C
TpUJIaraHe Ha MEXaHWYHO Jpa3HeHe — TECT 3a HaTUCK BhpXy sanaTa (Paw Pressure test), metox ¢
npuiarae Ha TepMuyHo npasHeHe - Hot plate (HP) test. M3monssanu ca u nBa yTBBPACHH
MOJIENIa Ha OCTBP M XPOHUYEH UMOOUIU3ALUMOHEH CTpeC. JIpyrd METOIH, KOUTO Ca NPHIIOKEHH
ca MMYyHOJIOTMYHHTE 3a OINpEeAENsHE KOHIEHTpalHusTa Ha aIpeHOKOPTHKOTPOITHHS XOPMOH
(ACTH), KOpTU301 ¥ afpeHalMH B CEpyMHHUTE NpoOM OT IIbXOBE. M enuH OT Hal-Ba)XHHUTE

METOIH € CHHTe3 Ha aHano3u Ha HoruuenTud N/OFQ(1-13)NH>2 , kOHTO € HM3BBPIUCH OT EKHIa



Ha npod. a-p urk. Emunus Haitmenosa, axH, oT karenpa ,,Opranuyna XuMus“, @akynrer 1o

XAMHAYHHU TEXHOJIOIHH, XUMUKOTEXHOJIOTMYEH 1 MeTalyprudeH yHusepcuteT — Codus.

VII. Pe3yaraTu OT NpOy4YBaHETO

PesynraruTe B JOUCepTalMATa ca IPEICTAaBEHM B JIOTMYHA  IIOCIIENOBATEIHOCT.
[IpeicTaBeHUTe JaHHU [IOKA3BaT, Y€ eKCIEPHMEHTaTHOTO MHOTOIIACTOBO MAaTO(PU3UOIOTHYHO
W3CIEIBAHE € MHOro H00pe MaHupaHo. J[aHHHTe OT MPOYYBAHETO Ca OIMCAHM TOYHO M SICHO.
Pesynrature ca mnpencraBeHd B 42 KxomMOuHMpaHH rpagukd M 2 TaONMUM, KOMTO ca
UH(pOPMATHBHH, C MMOCOUBaHe Opos Ha M3mon3BaHuTe XXHBOTHH ¥ S.E.M. 3a scHorara ¥ mo-
JIECHOTO BB3IpHEMaHe Ha IMOJNYYEHHTE pe3yNTaTH, MNONPUHACAT OO30PHHMTE YacTH KbM
OT/JEJNHUTE TJIaBU HA pe3yJITaTUTe M 00001aBaHETO Ha JAHHHUTE Cle]l Beska riasa. Ilomydyenure

JAHHH, IPELU3H0 00paboTeHH C MOAXOASIIN CTATHCTHYECKH METOM ca yOeIuTeHu.

VIIIL. O6chbxaane HA pe3yJaTaTHTE

J-p XumueBa, W3MON3BaiiKu OOMMpPHATE CH JIATEPaTypHH TMO3HaHUS € Oobchauia
KOMIIETEHTHO M KPUTHYHO COOCTBEHHTE CH pe3ynTaTd. B 0600menoTo obchkaane e HanpaBeH
aHAIN3 Ha IIOJyYCHWTE IAHHU M CTaBa SICHO, KOM [JaHHH Ca MHOHCPHH W HEINO3HAaTH B
nuteparypa. B pesynrar Ha oOCBXKIaHETO Ha JaHHMTE ca (opMyiMpaHd 13 OCHOBHHM U3BOZA.
[Ipuemam usBoamte. Te OTpa3sBaT TOYHO M I'BJIHO OCHOBHHUTE MOCTHIKCHHS Ha MPENCTABEHUs
TPy, KaTo MpUTEXaBaT JOCTOMHCTBOTO Ja HE Ipepa3Ka3BaT IIOJIy4YEeHUTE eKCIepUMEHTaHH
pe3yTaTy.

Ocoben MHTepec IpeACTaBisBaT NPOyYBaHHUATA, KOMTO Ca IPOBEICHH y HAc U 3a cera ca
eIMHCTBEHH B JIMTepaTypara 3a HOLMIENTHHA M HOBOCHHTE3UPAHHTE AHAJIO3U — [Orn°] u
[Orn®,0rn'®], KOMTO CTATHCTHYECKHM 3HAYMMO [IOBHIIABAT OOJKOBHS MNpar H yIb/DKAaBAT
NATEHTHOTO BpeMe, KaTo HHAYUMpAT aHAIre3dWs NpH WHTAKTHH JKMBOTHHM. Hail-cuieH
anaireTHyeH edexr npossspa ananorsT [Om’,0rn'®]. Baxuu ca u pesynraTuTe NMONyYEeHH OT
U3CJIeIBAHE HA HAJIOKCOHA IPH MHTAKTHH JXMBOTHH, KOWTO CTaTHCTHYECKHM 3HAYUMO ITOHMXKaBa
GONKOBMS I@par M CKBbCSBa JIATEHTHOTO BpeME CIpAMO KOHTpoJara, KOETO BOAM JIO
xurnepaire3ust. CbBMECTHOTO MPHIIOKEHHE HA HAJOKCOH € MENTHIUTE CTATHCTUYECKU 3HAYMMO
IOBHIIABAa OONKOBHMs IIpar M y[Ib/DKaBa JATEHTHOTO BpeMe Ha 10-Ta MuHyTa CIpPSAMO

KOHTpoOJ1aTa, IIo-u3pa3€Ho IIpu aHaJIO3UTE.



IIpunocuTe ca ceneM Ha Opoii 1 MHOTO pealHO OTpa3siBaT IMOCTHIHATOTO 32 IbPBH IET B
Haykata. Ilpunocu ¢ opuruHanen xapakrep: CpaBHEHH ca aHAITETHYHHUTE eeKTH Ha
HOBOCHHTE3HMpaHH aHano3u Ha Homuuentud N/OFQ(1-13)NH: — [Om’]N/OFQ(1-13)NH, u
[Orn?,0rn'*]N/OFQ(1-13)NH> npy HHTAKTHH XHBOTHH. 3a II'bPBH IIBT CA H3CIENBAHH e(eKTHTe
HA HOBOCHHTE3MpPaHH aHano3u Ha HomumentuH N/OFQ(1-13)NHz — [Orn’]N/OFQ(1-13)NH; u
[Orn’,0rn'3]N/OFQ(1-13)NH,  Bepxy SIA, mnpeaussBukaHa OT OCTBD M  XPOHHYEH
UMOOMITM3ALIMOHEH CTPEC.

1. 3a mepBu nbT ca uscnenBaHu cbBMectHHTE epektH Ha JTC-801 ¢ HomuuenTHH WK C

HOBOCHHTE3UPAaHUTE aHAJIO3M IIpU MHTAKTHU XXUBOTHH M BbpXy SIA, mpenusBukaHa oT

OCTBP U XPOHHUYCH UMOOMIIM3AI[HOHEH CTpeEcC.

2. 3a nBpBU IIBT Ca U3CIEABAHH CHBMECTHUTE €(eKTH Ha HAJIOKCOH C HOLMUENTHH HIIH C
HOBOCHHTE3UMPAHUTE aHAJIO3U IPU HHTAKTHHU JKUBOTHU W BBpXy SIA, mpeau3BHKaHa OT

OCTBP U XPOHUYCH UMOOHUITU3AIHOHEH CTpecC.

3. 3a obpBH IIBT Ca U3CIEOBAHU CHBMECTHHTE e(eKTH Ha L-arginine ¢ HOUMIENTHH HJIH C
HOBOCHHTE3UPAaHUTE aHAJIO3U IIPU MHTAKTHU XXMBOTHH M BbpXy SIA, mpenusBukaHa OT

OCTBp U XPOHUYEH UMOOHIIU3AIHOHEH CTPEC.

4. 3a nppBM NBT ca u3cnenBaHu chbBMecTHUTE epektu Ha L-NAME c HOnMUEenTHH Ui C
HOBOCUHTE3UPAHUTE aHAJIO3M NPU MHTAKTHU >KMBOTHU U BBPXY SIA, nmpeausBukaHa oT

OCTBhp U XPOHUYCH AMOOMITH3AIHOHEH CTpecC.

5. 3a OBpBU NIBT Ca U3CNEABAHU €(EKTUTE Ha HOLMIENTHH H HOBOCHHTE3UPAHUTE aHATIO3H
BbpXy cepymHHTe HHMBAa Ha ACTH, KOpPTH30J1 M afpeHanuH NpU OCTBP M XPOHUYEH

UMOOHUTH3AIMOHEH CTpeEcC.

IX. IIy6auKanuoOHHA AKTHBHOCT

HaykomeTpuyHHTE NOKa3aTeNu, CBBpP3aHU C MUCEPTAllMOHHHUS TpyZH, Ca W3NBIHEHH B
3HAUUTENHO I0-BHCOKA CTENEH OT ChOTBETHHUTE M3MCKBaHMs Ha [IpaBHiHMKa 3a pa3BHTHE Ha
aKaZleMHuHHs cbcTaB Ha MY-IIneBeH. BB Bpb3ka ¢ AUCEpTAlMOHHUS TPYyJ Ca OTIEYaTaHH S
MbJIHOTEKCTOBH nyOnukauuu, eaHa or kouto e ¢ [F=1.1 u 19 HayuHu cboOlieHHs W JOKnaauM Ha

HaUMOHAHU GOopyMH.



X. ABTopedepar

ABTopedeparpT OTpa3siBa Hai-CHIIECTBEHUTE METONUYHH IOAXONH, pe3yiTary,

obcrxKaane, H3BOU U IPHHOCH, IPEACTaBeHH B Aucepranuara. O6emMsbT My € oT 68 cTp.

XI. 3akarouenue

[IpencraBeHUAT MH 3a CTAHOBMIIE AMUCEPTALMOHEH TPYHA CHABPXKA 3HAYUTEIHM HAy4HH U
NPaKTHYECKH NIPUHOCH ¥ OTrOBapsi Ha KAYECTBEHUTE W KOJIMYECTBEHUTE KPUTEPUH, 3aTI0)KEHH B
[IpaBunHuKa 3a pa3BUTHE Ha akaJeMUYHUs cbcTaB Ha MY - [IneBen kpM 3akoHa 3a pa3BUTHE Ha
akageMuyHus cbcTaB Ha P. Bwnarapus. IlpenBun nobpe npoBENEeHOTO HaAy4HO H3CIEIBaHE,
3aIbI00YEHHsT aHAIM3 Ha IOJIyYEeHUTE pe3yJNTaTd, ISUIOCTHOTO odopMieHHe Ha pa3paboTkara H
Hay4YHUTE ITyONHMKALMK, B3 OCHOBA Ha KOUTO € OasupaHa, ¢ AbJI00Ka yOEeAEeHOCT MpenopryBaM Ha
MOYUTaeMUTE wieHOBe Ha Hay4yHOTO Xypu na riacyBaT IOJIOKHTEIHO 3a NPHCHKAAHETO Ha
Hay4HaTa creneH ,,Jlokrop” Ha a-p ViBenuna MBaHnoBa Xumuesa.

Karo unen Ha JKYPHUTO ACKIapupaM, Y€ BOTHT MU LIE € IOJIOXKHUTEIICH.

Ha ocHoBanue un.59 ot 33114

21.01.2026 x: [Tpod. a-p Anenus JJuMUTpOBa, 1.M.

IIneBeHn



REVIEW

by Prof. Aneliya Alexandrova Dimitrova, MD, PhD
Department of Physiology and Pathophysiology
Faculty of Medicine

Medical University — Pleven

Subject: Dissertation of Dr. Ivelina Ivanova Himcheva on the topic: "Effects of novel
nociceptin analogues on pain perception in acute and chronic immobilization stress",
submitted for the acquisition of the educational and scientific degree "Doctor" (PhD) in the field
of higher education 7. Healthcare and Sport, professional field 7.1. Medicine, doctoral program

"Human Physiology".
I. Competition procedures

In accordance with Art. 4(2) and Art. 29a of the Act on Development of the Academic Staff in
the Republic of Bulgaria and Art. 61 of the Regulations for its implementation, by Order No.
4432 dated 25.11.2025 issued by the Rector of the Medical University - Pleven and by decision
of the Chairperson of the Scientific Jury, I have been appointed to provide a review of the
dissertation for the acquisition of the scientific degree "Doctor" (PhD) by Dr. Ivelina Ivanova

Himcheva.

Dr. Ivelina Ivanova Himcheva has submitted all necessary documents in compliance with the
requirements of the the Act on Development of the Academic Staff in the Republic of Bulgaria

and the internal regulations of MU-Pleven.
II. Biographical Data

Dr. Ivelina Ivanova Himcheva was born in 1977 in Silistra. In 2001, she completed her higher
education in Medicine at the Medical University - Pleven. In 2002, she began her professional
career at the Center for Emergency Medical Care (CEMC) — Silistra, where she worked until
2007. During the same year, she worked at the Specialized Hospital for Active Treatment in

Cardiology (SHATC) — Pleven for several months.



In 2008, after successfully passing a competitive examination, she joined the Medical
University — Pleven, Faculty of Medicine, Department of Physiology and Pathophysiology,
Physiology Sector, where she has been working to date. Since 2013, she has held a specialty in
"Physiology" (Specialty Certificate Reg. No. 016835, 01.03.2013). Her professional experience

in the specialty spans 18 years.

She is a member of the Bulgarian Peptide Society, the Society of Nutrition and Dietetics, and
the Bulgarian Medical Association. Dr. Himcheva has excellent language proficiency — she is

fluent in written and spoken English and has an excellent command of French.

I11. Relevance of the Topic

The topic of the dissertation is highly relevant, as it concerns the regulation of pain perception
during states of acute and chronic stress. Stress-induced analgesia (SIA) is characterized by a
temporary decrease in pain sensitivity in response to acute stress stimuli. Multiple
neuromodulatory systems are involved in this reaction, with the endogenous opioid system
being of paramount importance. Another significant system is the nociceptin system, composed
of the neuropeptide nociceptin/orphanin FQ (N/OFQ) and its specific receptor, NOP. Activation
of this receptor inhibits neurotransmitter release and modulates pain, behavioral, emotional, and

endocrine reactivity to stress.

The development of new synthetic N/OFQ analogues emerges as a promising pharmacological
approach because these compounds possess increased biostability and receptor selectivity,

enabling more precise pain modulation under stress conditions.
Therefore, 1 consider the topic of the dissertation to be exceptionally relevant.

IV. Characteristics of the Dissertation

The dissertSation presented for review consists of 188 standard pages and is illustrated with 2

tables and 42 figures. The bibliography includes 573 literary sources in Latin script.

V. Literature Review

The literature review is competently written. The extensive use and knowledge of global

literature on the subject are impressive. The most significant data from recent years are



presented, showcasing the level of contemporary knowledge regarding the neuropeptide
nociceptin/orphanin FQ (N/OFQ) and its specific NOP receptor; types of pain, nociceptors, and
pain pathways; and molecular and endocrine mechanisms underlying stress and stress-relieving
systems. The significance of hormonal and neuroendocrine mechanisms in stress-induced

analgesia and the systems that mediate and modulate this state are also examined.

The review notes missing data and provides the rationale for the current study. The detailed
understanding of the problem is clearly visible from the rich bibliographic reference, which

contains 573 sources, including publications from recent years.

The aim of the dissertation—to investigate the analgesic effects of new nociceptin analogues —
[Orn9IN/OFQ(1-13)NH2 and [Orn9,0rn13]N/OFQ(1-13)-NH2 on pain perception and their
interaction with the opioid, nociceptin, and nitric oxide systems in acute and chronic
immobilization stress—defines the relevance of the work. The possibility of applying the results
in practice determines its high value. The tasks of the dissertation are formulated clearly and

specifically.
VI. Materials and Methods

The study was conducted on 402 male Wistar rats (180-200g), divided into groups of 6.
Adequate and informative methods and techniques of various types were used. In vivo
nociceptive tests were applied, such as: mechanical stimulation method — the Paw Pressure test,
and thermal stimulation method — the Hot Plate (HP) test. Two established models of acute and
chronic immobilization stress were also utilized. Other methods applied include immunological
tests to determine the concentration of adrenocorticotropic hormone (ACTH), cortisol, and
adrenaline in rat serum samples. One of the most important methods is the synthesis of
nociceptin analogues N/OFQ(1-13)NH2, which was carried out by the team of Prof. Emilia
Naydenova, DSc, from the Department of Organic Chemistry, Faculty of Chemical
Technologies, University of Chemical Technology and Metallurgy — Sofia.

VII. Study Results

The results in the dissertation are presented in a logical sequence. The data show that the
experimental multi-layered pathophysiological study is very well planned. The study findings

are described accurately and clearly. The results are presented in 42 combined graphs and 2



tables, which are informative and specify the number of animals used and S.E.M. The review
sections for individual chapters and the summaries of data after each chapter contribute to the
clarity and ease of comprehension of the results. The obtained data, precisely processed with

appropriate statistical methods, are convincing.

VIII. Discussion of Results

Dr. Himcheva, utilizing her extensive literature knowledge, has discussed her results
competently and critically. The general discussion includes an analysis of the data, clarifying
which findings are pioneering and previously unknown in the literature. As a result of the
discussion, 13 main conclusions have been formulated. I accept these conclusions. They
accurately and fully reflect the primary achievements of the presented work, possessing the

merit of not merely recounting the experimental results.

Of particular interest are the studies conducted in Bulgaria, which are currently unique in the
literature regarding nociceptin and the newly synthesized analogues — [Orn9] and
[Orn9,0rn13], which statistically significantly increase the pain threshold and prolong latency
time, inducing analgesia in intact animals. The [Orn9,0rn13] analogue exhibits the strongest
analgesic effect. Important results were also obtained from the study of naloxone in intact
animals, which statistically significantly lowers the pain threshold and shortens latency time
compared to the control, leading to hyperalgesia. The combined administration of naloxone
with peptides statistically significantly increases the pain threshold and prolongs latency time

at the 10th minute compared to the control, an effect more pronounced with the analogues.
IX. Scientific Contributions

There are seven contributions in total, which realistically reflect achievements recorded for the

first time in science. The contributions of an original nature are:

1. The analgesic effects of the newly synthesized nociceptin N/OFQ(1-13)NH2 analogues
— [Orn9]N/OFQ(1-13)NH2 and [Orn9,0rn13]N/OFQ(1-13)NH2 were compared in
intact animals.

2. For the first time, the effects of the newly synthesized nociceptin N/OFQ(1-13)NH2
analogues — [Orn9]N/OFQ(1-13)NH2 and [Orn9,0rn13]N/OFQ(1-13)NH2 on SIA

induced by acute and chronic immobilization stress were investigated.



3. For the first time, the combined effects of JTC-801 with nociceptin or with the newly
synthesized analogues were investigated in intact animals and on SIA induced by acute
and chronic immobilization stress.

4. For the first time, the combined effects of naloxone with nociceptin or with the newly
synthesized analogues were investigated in intact animals and on SIA induced by acute
and chronic immobilization stress.

5. For the first time, the combined effects of L-arginine with nociceptin or with the newly
synthesized analogues were investigated in intact animals and on SIA induced by acute
and chronic immobilization stress.

6. For the first time, the combined effects of L-NAME with nociceptin or with the newly
synthesized analogues were investigated in intact animals and on SIA induced by acute
and chronic immobilization stress.

7. For the first time, the effects of nociceptin and the newly synthesized analogues on
serum levels of ACTH, cortisol, and adrenaline in acute and chronic immobilization

stress were investigated.
X. Publication Activity

The scientometric indicators related to the dissertation have been met to a significantly higher
degree than the requirements of the Regulations for the Development of Academic Staff at MU-
Pleven. In connection with the doctoral thesis, 5 full-text publications have been printed, one
of which has an IF of 1.1, along with 19 scientific communications and reports at national

forums.
XI. Abstract

The abstract reflects the most essential methodological approaches, results, discussion,

conclusions, and contributions presented in the dissertation. It comprises 68 pages.

XII. Conclusion

The dissertation presented to me for review contains significant scientific and practical
contributions and meets the qualitative and quantitative criteria set forth in the Regulations for
the Development of Academic Staff of MU-Pleven and the Act on Development of the

Academic Staff in the Republic of Bulgaria. Given the well-conducted scientific research, the



in-depth analysis of the results, the overall structure of the work, and the scientific publications
on which it is based, I recommend with deep conviction that the honorable members of the
Scientific Jury vote positively for the awarding of the educational and scientific degree "Doctor"

(PhD) to Dr. Ivelina Ivanova Himcheva.
As a member of the jury, I declare that my vote will be positive.
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