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CTpecbT e CBCTOAHne Ha KOMr1J1eKC OT

IICHXHI-IHH npoMeHH, HacoqeHH ICBM Bb3CTaHOB51BaHe Ha HapY11.1eHaTa

xoMeocTa3a. Ilpe3 30Te FOAHHH Ha 20TH BeK XaHC Cenne onpexxenn
cTpeca KaTO 06m AÅa11TaLIMOHeH CHHÅPOM, peaJIH3mpa111

(l)H3HOJIOrnqeH 0Tr0BOP KBM 3annaxa B TPH (I)UH•. peaK1-1Hfl Ha

TpeBora, CTaÅHü Ha pe3HCTeHTHOCT u cTaÅHii Ha V13TorqeHne.
He3aBHCHMO OT npmpozxaTaHa cTpecopHTe u npoÅbJDKHTeJIHocrra MM

Ha neüCTBvre — ocTpo VIJIH XPOHHHHO, opraHH3M'bT pearnpa qpe3
(l)H3HonorV1t1HH H 110BeÅeHqecKH npoMeHH, ocnrypnaLLIH
aÅar1TaLIHHTa My: 110BH111aBaHe Ha BB36YÅHMocrrra, BHHMaHmeTO,

KOrHHTHBHaTa aKTHBHOCT H 6ÅHTeJIHOCT, aKTHBvrpaHe Ha cbpneqH0-
CBAOBaTa H nnxaTeJIHa cucrreMH, npepunpeÅeneHue Ha KPbBOTOKa
KBM M03bKa HJIH HanpeHH0 Ha6pa3ÅeHHTe MYCKYJIH B 3aBHCHMOCT

cTpeca e HePBHO-11CHXHqeCKH VIJIM (bH3mqecKH, ycuney-l KJ1eTbqeH

MeTa60JIH3bM H r10BH111aBaHe Ha rrenecHarra rreM11epaTypa, MOÅYJ1aLIH%

Ha HMYHHHH 0Tr0BOP, peÅYK1-1H51 Ha aneTHTa H r10J10BHTe

AllariTauwrra Ha opraHH3Ma 3a M06HJIH3HPaHeTOMY ocnp cTpec
ce OCbLUeCTBABa qpe3 HHTerpupaHa perynauuq, H3rpaÅeHa Ha 6a3aTa

Ha B3aHM0ÅeiicTBme HepBHaTa,

eHÅOKPHHHaTa H HMYHHaTa CHCTeMH.

0Tr0Bop ce qpe3peaJIH3upa

cHMnaTHKoanpeHaJIHaTa CHCTeMa H

aKTHBmpaHeT0 Ha

anpeHOKOPTHKaJIHaTa oc. IIPH XPOHnqeH cTpec ueHa

Ha aÅar1Tauvrxra 06aqe e cBbp3aHa c nepcucrrmpama CHM11aTUKOBa

xnnepaKTHBHOCT, XPOHHt1Ha ceKpeLIHA Ha rJIK)KOKOPTHKOVIÅH,

CBPbXaKTHBHPaHe Ha cucrreMaTa peHHH-aHrMOTeH3HH-aJIAOCTePOH,

HMYHocynpecH51 H 110BeneqeHcKH npo%BH Ha Aenpecuq H TPeBO)KHOCT.

AOKTopaHT'bT A-p VIBeJIHHa XHMqeBa e Hayr-1HHTe

CH mprpeHH51 KBM 60JIKOBaTa nepuenuuq ocnp H XPOHvrqeH cTpec

nopaÅu:

MOAYJIHpaLUOTO KPaTKOCPOHHO H AbNOCPOHHO yqacrrne Ha

I-leBpone11THÅHTe B T.H. cTpec HHÅyuvrpaHa aHanre3H%, u KOHKPeTHO



ponwra Ha OllHOHAHTe
cneuvraJIH0 Ha

He3aBucurv1HA m orrnmqaBaLU ce BBB CH

KOM11J1eKC peue11Top

(N/OFQ/NOP) qpe3 yqacTneT0 MY B KOHTPOJ1a Ha xp0HHLIHaTa 60J11€a

H TPeBO)KHOCTTa•,

KJ1kOHOBaTa Ha Me30JIHM61dHHaTa

Me30KOPTHKaJIHaTa monaMHHeprw-1HH CHCTervfH B MOTHBaUHOHHHTe
npouecm, Bb31-1arpa)KAeHneT0 H eMOLIHOHaJIHaTa OUeHKa Ha

1--1anpemceHueT0 B xoÅa Ha aÅa11THBHOTO 110BeneHme.

CbBpeMeHHOTO HeBP06HOJ10ruqH0 pa36upaHe 3a cTpec

HHnyumpaHaTa al-1aJ1re3H% HacoqBa A-p XHMqeBa ma B neTaMJIH
HeiiHHTe CBIUHOCT, 3aBHCHMOCT OT

HeBPOXHMH3bM, Memna1_11d51 MOAYJ1aUHS1 qpe3 011H0HÅmrre m

KOHKPeTHO Aa V13CJ1eABa ponma Ha KOM11J1eKCa
HOUMAe11THHOB peuemop(N/OFQ/NOP) Ha eKcnepHMeHTaJ1eH Monen
Ha FIJIbX. CTpecbT B KpaTKocpoqeH acr1eKT ocuryp51Ba 3a111HTa Ha

opraHH3Ma qpe3 TIOBHLL1eHH pe3HCTeHTHOCT H aÅar1Ta11H51. LIPH
peaJIH3npaHe Ha eBOJIYOUHOHHO cbxpaHeHHH 3a111HTeH MexaHH3bM

"60pm ce WIH 6qraii", BPeMeHHOTO TIOTHC1€aHe Ha 60JIKaTa e

Bb3MO)KHOCT 3a onennaHe. Ho IIPOÅbJDKVITeJIHOTO neiCTBue Ha

cTpecopHTe MO)Ke na Å0Bene mo ne3anar1Ta1-1HH, HeBpone11THÅeH
ÅHC6anaHC, 110BH11.1eHa 60JIKOBa HYBCTBmrreJIHOCT H eMOUHOHaJIHa
HeCTa6VIJIHOCT. Flo BpeMe Ha cTpec ce pa3BHBa cTpec-H1-1myuupaHa

aHanre3H%. Pemcuuqrra onocpencTBa OT MHOhCCTBOce

I-leBPOMonynaTOPHH CHCTeMV1, cpeA KOUTO eHÅoreHHama orlH0HÅHa

cucrreMa mrpae KJ110MOBaponq.

3a1.uo A-p V'IBeJIMHa XHMqeBa Hayt1HHH Cu HHTepec
KbM eHÅoreHHH% HeBpone11THÅ n HeroBH51

HOUMAe11THHOB peuemop(NOP). Bbllpoc, HanoxeH OT:



yqacrrneT0 MY B Memmaumma Ha cTpec HY-IAyumpaHaTa

aHaJ1re3uq•,

aHTH011HOHÅHH% Ha HeBponer1Tuma, CTPYKTypH0

Har10Å06na1-u KnacnqecKHTe ner1THAH, HOOHUOUÅHH

HeB3aHMOÅeMCTBa11( C , peuenmopw,

- V136mpaTeJIHOTO aKTHBupaHe Ha NOP — G- nporreHH CBbP3aH

peuemop C YHHKaneH BOAeLUO 110THCKaHe

Ha OCB060xnaBaHeTO Ha Menvramopu M0ÅYJ1upaHe Ha

60JIKOBaTa, 110BeneHqecKaTa H eMOUHOHaJIHaTaeHÅOKPHHHaTa,

peaKTHBHOCT KBM cTpec;

- nponaTa Ha aHT1dHOUvme11TUBHV1 ocnp cTpec H

Ha 110BV11-L1eHa peue11TopHa H 60JIKOBa HYBCTBHTeJIHOCT xp0HuqeH

cTpec;

- BB3MO)KHocrra 3a H3yqaBaHe Ha HOBH CHHTeTH1-1HH

aHaJ103v•1 Ha I-IPH eKcnePHMeHTaJIHHMOAeJIH Ha

OCTbP XPOI-mqeH cTpec.

Bb3 OCHOBa Ha ropenocoqeH0T0, me-Mama Ha lipeAcrraBe1-1HH

AHcepTa1ÅH0Hey-1 Tpym, nocBeTeHa Ha H3yqaBaHe Ha HOBH

aHaJ103H Ha HOLInqer1THHa Bbpxy 60JIKOBaTa nepuenumq ocnp H

xp0HuqeH HM06HJIV13aLIHOHeHcmpec e C"bBPevreHHa, aKTyaJIHa u

nonut1H0 npoÅbJ1)KeHue Ha 60raTM51 numepamppeH 0530P,

npemcrrnel-l B KPHTuqeH CTHJI, BKJ110LIBa1U I-laÅ 570 H3TOYHHKa, OT

KOUTO HUTO eAHH Ha 6bJ1rapCKH H C Ha Te3H OT

110TBbP)KÅaBa1-L1 IIHOHepHHH 3anocneÅHHTe 5 rOAHHH
bbllrapuq xapaKTep Ha HaytåHOT0 H3cneABaHe. I-leneHacoqeH0, A-p
XHMqeBa, Ha 6a3aTa Ha JIHTepaTYPHH maHHH, oqepTaBa reHeTHHHHA,

cTpYKTypeH u MOJIeKYJ1eH IIPOH3XOÅ Ha HOUH1_xer1THHa,

MY u MY POJM

110BJIH%BaHe Ha 60JIKaTa, peanwmpamvne OCTbP XPOHvrqeH cTpec

cucmervm, MOAeJIHTe Ha cTpec-HHÅyumpaHa aHanre3HH, KaKTO H



Bb3MO)KHOCTHTe 3a Memma1_UffTa H MOAYJ1aUHHTa M. IIPOCJ1eAnaMKH
JIHTepaTypHHTe naHHH, CbLUeCTBeH arcqeHT AORTOPaHTbT 110CTaBH

Bbpxy CbBpeMeHHaTa KOHI.xe11LIVIA 3a 60JIKaTa —

Bb3 OCHOBa Ha KPHTepHH KaTO eTHOJ10rHA, IIPOÅbJ1)KHTeJIHOCT,

JIOKaJIH3a1-1HH H MexaHH3MH Ha 110BJIHABaHeTO M.

eBOJ110LIHOHHO 06YCJIOBeH MexaHU3bM,Ilpe3 60JIKaTa

opraHH3MbT pearupa Ha peaJIH0 110TeHLU,raJIHO YBpeneHH TbKaHH.

Bb3npH%Tvrerro 3a 60JIKa e npmco CBbP3aH0 c

CB060ÅHH HePBHH OKOHqaHH%,110BeneHue Ha Houmue11TOPHTe —

aKTUBHPaHH OT eHmoreHHH

aKTHBHH Be111ecTBa H eK30reHHH areHTH C HaAnparoBa CTOMHOCT.

IIPOBexmaHeT0Ha KBM I-xeHTpaJIHaTa HepBHa CPICTeMa

(UHC) ce 110 TPH OCHOBHH THIIa I-lePBHH

BJ1aKHa, OTnmqaBaL1-1H ce no AHaMeTbpa CH, HarmqneTO

OTCbCTBneTO Ha MHeJIHHOBa 06BUBKa H CKopocTTa Ha npoBe)KÅaHe.

A-p XHMqeBa aKueHTmpa BHViMaHmeTO CH H Bbpxy HaTpynaHHTe
B JIHTepaTypaTa AOKæaTeJICTBa 3a POJ1%Ta Ha rJIH%Ta npm

YCJIOBHH acTP011HTHTe MHKPOPJIHflTa HMaT

orpaHuqeH0 yqacTne 3a Bb3npvrervraHeTO Ha 60JIKaTa, HO

YBpe)KÅaHe Ha HeBPOHH ce permcrrpupa
Bb36YÅHMOCT, pa3BHTue Ha HeBponaTHa 60JIKa H I-xeHTpaJIHa

cer-1CHTaUH%. Murcpornmxra cel€peu•rpa npoanroreHHH

npeÅH3BHKBaLUH pa311.1mpnaHe Ha peqe11TViBHVITe nonerra H

110ÅÅbpxaHe Ha 60JIKOBaTa HYBCTBUTeJIHOCT,a aCTPOUMTHTe yqacTBaT
B AbTOCPOHHOTO YCHJIBa1-1e Ha CVTHaJIHTe rlpe3 XHMVIHHHTe CHHar1CH.

Bb3npmmueT0 3a 60JIKa e pe3YJITaT OT COMamoceH30PHH,

MOTHBaUHOHHH H KOI'HHTHBHU KOM110HeHTV1, CBT)P3aHH C upaTa Ha

M03bHHH% CTBOJI, rranaMyca, 30HH B KOPTeKca.

AKTHBHPaT ce HeBPOMomynaTOPHH CUCTeMH, AOTIPHHaC511_UH 3a

ar-1anre3MATa KaKTO IIPH TaKa VI

CbCT051HM51. IIPH YCJIOBM51LIHC

ocurypna AHHaMHLIHOTO paBH0Becue YCHJIBaHeTO H



110THCKaHeTO Ha 60JIKOBHTe CHPHUIH, KaTO qpe3 HH3XOA5111(HH

KOHTPOJI npeÅna-3Ba opraHH3Ma OT npeK0MepHa HYBCTBHTeJIHOCT KBM

YBpe)Kma1.11H CTHMYJIH. I-IPH narronoruqHH CbCTOSIHUH HaCT'b11BaT

HeBponnaCTHHHH nporvreHH, ITOCJ1eÅBaHH OT YCVIJIBaHe Ha 60JIKOBHTe

CHFHUIH C npoHBM Ha xnnepanre3H51. B T03H KOHTeKCT N/OFQ/NOP
peue11TopHa cucTeMa MO)Ke na urpae ponma Ha 110TeHuuaJ1eH

Memmarrop Ha necneHAeHTHOTO YCHJIBaHe Ha 60JIKaTa Ha 6a3aTa Ha

aHTH011HOHÅeH HapacHanarra eiccnpecuq Ha NOP peuer1Topmrre

npemnonara 110BH111aBaHe Ha eMOUUOHaJIHOTO

npe)KHBHBaHe Ha 60JIKaTa.

Uenma Ha Hayt1HOT0 H3cneÅBaHe e *CHO u e

nont-1HHeHa Ha xH110Te3aTa HOBH aHaJ103H Ha HOI.umer1THHa ma
peanu3npaT aHanreTHLIHH Bbpxy 60JIKOBaTa nepuenuuq,
KaKTO u ma B3aHMoneMCTBaT C 011HOHÅHaTa, HOLIHL1e11TUBHaTa H

a30TOKHCHaTa CHCTeMH eKcnepHMeHTaJIHH MOÅeJ1 Ha ocm,p H

xp0HnqeH HM06UJIH3aUHOHeHcmpec.

3aÖaqume 5 Ha 6poü, 060CHOBaBaT MOTHBaUHHTa 3a

TpYA, iIpe3 TeCTOBe,peaJIM3upaHe Ha AHCePTaLIHOHHH51

perncTpmpa11_1H aKTHBHPaHeTO Ha MexaH0- H TepMopeue11Topu Kal<TO

HHTaKTHU, Talca H 110ÅJIO)KeHH Ha ocrl'%p u xp0HmqeH

HM06HJIM3aUHOHeH cTpec 11J1bXOBe, A-p XHMqeBa ce CTPeMH ma
H3cneÅBa He caM0 aHanreTH1-1HHTe Ha ABa HOBH aHanora Ha

Hounue11THHa, HO u Bb3MO)KHOCTTa Te Aa ce 110BJIHRBaT OT

HeceneKTHBHHH OllHOHÅeH peue11TopeH aHTarOHHCT HanOKCOH

a30THOOKHCHama CHCTeMa. IleTaTa 3aÅaqa, npocnennama
Ha HOUHUer1THHa H ay-1U103H Bbpxy cepyMHHTe HViBa Ha ACTH,

KOPTH30J1 H aÅpeHaJIHH IIPH OCTbP H XPOHuqeH HM06HJIH3aUHOHeH

cTpec He e npmco cBbp3aHa c IlocTaBe1--1aTa ueJ1, HO monpvmacn 3a

060raT%BaHe Ha Hayt1HaTavrneq.

4113aünwn, Mamepuavawn u MemoDume Ha

npezxcTaBeHMA AHCePTaUHOHeH rrpyn naBaT 06eKTHBHa Bb3MOXHOCT 3a



OCBmecTBABaHe Ha 110CTaBeHHTe ueJ1 H 3aÅaqm. EKcnepmrvreHTHTe ca

npoBemeHH Bbpxy 400 Mb)KKH HOJIOBO 3peJIH 11J1bxoBe, nopona Wistar

(180-200g), 0TrJ1e)KAaHH B 110JIVff1P011HJ1eHOBH KJ1eTKH CbC CB060ÅeH
nocnrl AO Bona H xpaHa B YCJIOBH% Ha rreM11eparrypeH C

perynupaH UHKbJ1 Ha CBeTJIHHa. HaygH0T0 H3cneABEIHe e VBBbP111eHO
B CBOTBeTCTBHe C HaLIHOHaJIHVITe u MOKAYHap0ÅHH U3UCKBaHHA 3a

3aLUHTa H XYMaHHO OTH0111eHue KBM OllHTHHTe )KHBOTHH H e
on06peH0 OT bbJ1rapcycaTa areHLIH% no 6e3011acHocT Ha xpaHHTe.
FIPHJIO)KeHHTe MeTOÅH — in vivo (HOUnqe11THBHH, 3a npeAH3BHKBaHe

Ha OCTbP H xp0HuqeH UM06HJIH3aUHOHeHCTpec) HMYHOJIOPHHHH,

KaKTO H CHHTe3 Ha aHaJ103H Ha HOLIHUe11THH 06eKTHBH3HPaT
peaJIH3npaHeT0 Ha HayqHOT0 U3CJ1eÅBaHe H rapaHTupaT
110J1yqaBaHeT0 Ha AaHHH C BUCOKa cTer1eH Ha AOKuaTeJICTBeHOCT. 3a

BCeKH OT npunoxeHHTe MeTOÅV1 ca npeJtcTaBeHH eKC11ePHMeHTUIHH

IIPOTOKOJIH. CTaTmcrruqecKama 06pa60TKa H aHaJIH3 Ha cb6paHmrre

ÅaHHH ca H3BbP111eHH cnequaJIH3upaH CTarrucrruqecKH codyryep
SPSS,BepcHH 26.0, KaTO KOJIvrqeCTBeHHTe VIPOMeHJIHBH ca ormcaHH

qpe3 U3qHCJ151BaHe Ha cpeÅHa app•1TMeTut1Ha CTOÜHOCT H CTaHAapTHa
rpeLLIKa 3a xapaKTepH3upaHe Ha I-teHTpaJIHaTa TeHneHLIH% H

Bapma6WIHOCT Ha naHHHTe. 3a npoBepKa Ha xH110Te3aTa3a Hannqme

Ha pa3JIHt-1H51 e IIPHJIO)KeH eAH0(baKTopeHAHcnepcH0HeH aHaJIH3. I-IPH
YCTaHOBABaHe Ha CTaTHCTmqeCKH 3HaqHMH pa3JIHt1HH e VB110J13BaH

post hoc TeCT Ha Bonferoni 3a MHO)KeCTBeHH CPaBHeHH51
eyccnePHMeHTaJIHHTe rpynu. 3a 0HarJ1eÅABaHe Ha pa3JIHHVffTa MOKAY
H3CJ1eÅBaHHTe rpyrm ca H3110J13BaHH CT'bJ160BVIAHH mmarpaMH,

npeÅcTaB511-uH cpeÅHH CTOiiHOCTH, AOBepurreJIHH HHTePBaJIH H HUBO Ha

CTarrucmqeCKa 3HaHHMOCT.

IlpeÅCTaBeHHTe c05cmgenu pe3pnmaÆ1211 OT H3BbP11.1eHHTe

TeCTOBe Ha )KHBOTHHTe OT pa3JIHHHHTe eKcnepHMeHTaJIHH rpyr1H H

CbOTBeTHOTO HM no rnaBH 06C%DlCÖane ca U3JIO)1CHH H

AHCKYTHPaHH 110ÅXOAA1-uo H mmOCTPHPaHH C 32 (burypu.
AHU1reTHHHHTe ecbeKTHHa HOBOCMHTe3HPaHHTe ABa aHanora Ha



Houuue11THHa, H3CJ1eÅBaHH qpe3 TeCTOBe, BBBJmqa11.1H MexaH0- H

rrepMopeue11Topnrre B Å03a 1 Ogg/kg nonnoxeHHTe Ha ocnp H

HM06HJIH3aUHOHeHXPOHmqeH cTpec )KUBOTHH 110Ka3BaT
CTaTucrrnqecKH 3HaHHMO 110BHL11aBaHe Ha 60JIKOBHH npar. A-p
XHMqeBa M3KUBa xH110Te3aTa, qe ABOMHaTa OPHHTHHOBa

MO)Ke ma Bp%3KaTa c NOP peuemopa u Ila
110Å06pH CTa6HJIHOCTTa Ha neriTHÅa. I-IPHH3CJ1eABaHe BJIH51HneTO Ha

NOP-ceneKTHBHHH aHTarOHVICT JTC-801, IIPHJIO)ICH B Å03a 0.5 mg/kg
A-p XHMqeBa YCTaHOB51Ba, ye XPOHHHHH%T HM06HJIH3a1-1HOHeHcTpec
BOAH AO CTaTHCTnqeCKO 3HaHHMO 110BH111aBaHe Ha 60JIKOBHA npar Ha
10TaTa H 20TaTaMHHYTa, KaTO IIPeÅH3BHKBa xHf10J1re3H51 H YÅbJ1)KaBa

naTeHTHOTO BpeMe. TaKa nonyqeHHTe pe3YJITaTH 110Ka3BaT BHCOKaTa

ceneKTHBHOCT I-la JTC-801KbM NOP peuemopa KaTO aHU1reTH1-1HH51T

e Haii-CHJ1eH B HaqaJIHHTe MHHYTH CJ1eA HPHnoxeHueTO H

AOKUBaT, ye NOP peqer1TopHaTa MOAynaLIH51 MO)Ke Aa Bapmpa B

3aBHCHMOCT OT BHÅa H IIPOAbJ1)KHTeJIHOCTrra Ha cTpeca H

CbCTOHHne Ha )KHBOTHHTe. AOKTOPaHTbTnpaBH
oueHKa Ha d)YHKUHOHaJIHaTa aKTHBHOCT Ha eHÅoreHHaTa 011H0HÅHa

cmcTeMa qpe3 IIPHJ10xeHmerro Ha HeceJ1eKTHBHHS1 OllHOHÅeH

peue11TopeH aHTarOHHCT HaJIOKCOH YCTaHOBHBa, qe caMOCT051TeJIHOTO

MY rlPHJ10xeHue CTaTHCTHqeCKH 3HaqHM0 110HH)KaBa 60JIKOBHH npar,
T.e YCTaHOB%Ba ce I-laJIOKCOH HEIAyunpaHa xnnepanre3H51 CKbC51Ba

naTeHTHOTO BpeMe. IIPHJIO)KeH 06aqe 3aeÅH0 C ABarra

HOBOCHHrre3upaHH aHaJ10ra Ha Houmuerrrvma, HUIOKCOHbT Ha 10TaTa

MHHYTa CTaTHCTHqeCKH ÅOCTOBePHO 110BH11.1aBa 60JIKOBH51 npar H

YÅbJ1)KaBa JlaTeHTHOTO BpeMe. A-p XHMqeBa H3KUBa xH110Te3aTa, qe

aHaJ1re3uwra, VIHÅYUHPaHa OT HOLIHUe11THH/OPd)aHHH MO)Ke Aa 6bÅe
tlYBCTBnrreJIHa KBM HUIOKCOH WIH HHTpaTeKUIHO

npHJ10)KeHue — (baKT, A011bJIHHTeJIHO 110ÅqepTaBa1-u CJIO)KHOCTTa Ha

B3aHMoneiiÅTBV1e Mexny NOP peuemopa H 011HOHAHTa cucrrerqa.

CTPYKTYPHO aHaJ103H Ha HOLIHUer1THHa ca C

110Å06peHa peue11TopHa ceneKTHBHOCT KBM NOP peuenrropa H

YCTOMHHBOCTHa eH3HMHa merpama1-1H% — Bb3MOXHOCT ce 06%CHH rlo-



cna60 1,13pueHHf aHTarOHH3bM C HUIOKCOHa B HaqJIOTO Ha TeCTOBeTe.

TIPH H3CJ1eABaHe BJmmmeTO Ha a30TOKCHÅHaTa CHCTe1vra Bbpxy

aHanreTHHHHTe Ha HOUMAer1THHa ABaTa MY

A-p XHMqeBa YCTaHOBABa I-leHOBOCHHTe3HPHH aHaJ10ra,

IlpmoxeHueT0 Ha L-arg (npeKypcop Ha a30THUH OKCHÅ)

110BumaBaHe Ha 60JIKOBUA lipar M YABJ1)KaBaHe Ha

naTeHTHOTO BpeMe, 110TBbp)KmaBaäKH aHaJ1reTHHHH51 MY
IlpmnoxceHneTO Ha HHXH6HTOPaHa NOS — L-NAME OCb1.qeCTB51Ba

CTaTHCTHqeCKH 3HaHHM0 110HH)KaBaHe 1--1a 60JIKOBHA npar H CKbCHBaHe

Ha .naTeHTHOTO BpeMe — naHHH 110TBbP)KmaBaLUH xnnepanreTHHHM51MY

Talca AORTOPaHTbT r-10TBbp)KÅaBa ponxra Ha NO B

110ÅAbpxaHeT0 Ha aHaJ1re3HATa B ycnommxra Ha OCT%P cTpec. IIPH
xp0Huqe1-1 cTpec cBpbxnp0ÅYK1-1HATa Ha NO B CbqeTaHue C

r10BH111eHaTa el€cnpecuq Ha iNOS MO)Ke na IIPOMeHH OT

aKTVIBmpaHH% NOP peue11TopH Aa npeÅH3BHKa xvmepaJ1re3HH.

B 0Tr0BOP Ha nocTaBeHHTe gen H 3amaqn H B HenocpemcTBeHa

BPb3Ka C npezxcTaBeHHTe pe3YJITaTH, A-p XHM1-1eBa n

KOPeKTHO H ACHO 13 11360Öa. Te ca rpyrmpaHH B

CbOTBeTCTBHe C H3CJ1eÅBaHHTe Ha HOBOCHHTe3HPHHTeaHaJ103H

Ha HOUMAer1TViHa, Ha HeceJ1eKTHBHHA OllHOHAeH peue11TopeH

aHTarOHHCT HaJIOKCOH H Ha a30TOKCHÅHaTa cucrreMa Bbpxy 60JIKOBaTa

H xpoymqeHnepuenuuq KaKTO npu OCT%P, Talca

HM06HJIH3a11HOHeHcmpec. Ha6JIY0ÅaBaHHTe H Vi3CJ1eÅBaHH Ha

HOUHL1e11THHa H HOBO CMHrre3npaHHTe MY ABa aHaJ10ra 110AKpenwr

xHT10Te3aTa 3a ABY110c01-1HH% Ha HOUH1-1e11TVIBHaTaCHCTeMa — OT

eAHa cTpaHa na YCHJIH pearcuuma ocnp cTpec, HO OT Apyra — na
orpaHHHH aKTHBaUH%Ta Ha HPA OC npu XPOHHI-IHH HJIH naT0J10rHHHH

cTpec0BH

H3BemeHHTe OPHPHHUIHH npunocu ca c Hayrmo—TeopeTuqeH

AOCTOüHCTBaTa Ha rrpemcTaBeHHHnpHJ10)KeH xapaKTep.

AHcepTauH0HeH ca CBbP3aHH He caM0 CPaBHflBaHeTO Ha



aHa.nreTHt1HHTe Ha HOBOCHHTe3HPaHUTe aHaJ103M Ha

HOLImqe11THHa, CbeÅH1-1eHHA C 110BH111eHa 6HOCTa6WIHOCT H

peue11TopHa H36mpaTeJIHOCT, HHTaKTHH XHBOTHH, HO C

H3CJ1eÅBaHeTO Ha HM ed)eKTH Bbpxy 60JIKOBaTa

nepuenumq, H3BeAeHH Ha 6a3aTa I-la eKcnePVIMeHTaJIHH MOAeJIH Ha

OCT%P H XPOHuqeH UM06HJIH3aLIUOHeHcTpec Bbpxy 400 MB)KKH

11J1bXOBe nopona Wistar. Perynauuma Ha 60JIKOBaTa nepuenuvrq e

IIPeAH3BHKaTeJICTBO KaKTO B HeBp06H0J10ruqeH, TaKa B KJIHHHqeH

acrieKT H qpe3 npemcTaBeH0T0 Hayt1H0 H3CJ1eABaHe A-p XHMqeBa

npemnara nepcneKTHBeH nonx0Å 3a no-npeLIH3Ha

MOAYJ1aUHH Ha 60JIKaTa IIPH cTpec-acoumupaHH 60JIKOBU

Vf3rOTBeHHHT OT A-p VIBeJIHHa XHMqeBa aemopeØepam e B

06eM OT 69 CTaHnaPTHV1 CTPaHHLIH, 0HarJ1eÅeH C 30 H

0Tpa3ABaOCHOBHHTe pa3AeJIP1 Ha AHCePTaUHOHHH% rrpym.

C06CTBeHHTe pe3YJITaTH, OTPa3HBaLUH peaJIH3upaH0T0 HayqH0

A-p XHMqeBa npencTaB51 qpe3 napqnuM3CJ1eÅBaHe,

npönuKaguu: 3 B u ViHÅeKCUPaHH B

CBeTOBHOH3BeCTHH 6a3a maHHH cnucaHHH, eÄHa OT KOUTO C vn,maKT-

(baKTOP H B 2 OT KOUTO e Bonelll aBTOP, u 5 B B 3 OT

KOUTO e Bonell-l aBTOP. A-p XHMqeBa HMa 19 yqacTH% B Hayr-1HH

(bopyMH C ny6JIHKYBaH0 pe3K)Me B c60PHHK/crmcaHme— B 12 OT KOHTO

e rlbPBH aBTOP.

AORTOPaHTbT HMa 3 yqacTHH B HayHHO-H3cneÅOBaTeJICKH

npoeKTH — B ÅBa BbTpeYHHBepcmrreTCKH ripoeKTa, OT

MY-IIRBeH, B eAHH, OT

B 3AICJIIOr-IEHHE, npeÅCTaBeHH%T OT A-p XvnaqeBa

nvrcePTa1-1HOHeH e cTpYKTypupaH cb06pa3H0 H3UCKBa1-1HHTa I-la

3aKOHa 3a pa3BHTue Ha aKaneMHLIHH51 CbCTaB B Peny6JIHKa bbnrapmq
H PernaMeHTa 3a npHA06HBaHe Ha 06pa30BaTeJIHaTa H Hayrma
cTeneH (OHC) AOKTOP Ha MY — IlneBeH, HarlbJIHO 3aBbpmeH,



MeTOAOJ10rHHHO H3AbpxaH H e C HaygHO-KJIHHHHHO IIPHJIO)KeH

xapaKTep. CbBKY11HOCTTaOT AHCKYTa6HJIHV1np06neMM, KOPeKTHHTe

Merronn Ha HayqHOT0 H3CJ1eÅBaHe H Bb3MO)KHOCTTa qpe3 H3CJ1eÅBaHe

Ha HOBOCHCHTe3HPaHH ay-W103H Ha HOUHUe11THHa Bbpxy
60JIKOBaTa nepuer111HH OCT'bP M xp0HuqeH HM06MJIM3a11HOHeH

cTpec ma ce peaJIH3upaT HOBH cTpaTerHH B

KaKTO H aBTOPCKaTa cnpaBKa 3a CbOTBeTCTBme Ha Hayt1HHTe
Ily6JIHKa11HH C MHHHMaJIHnrre HaUUOHaJIHV1 V13HCKBaHUA, MH AaBaT

OCHOBaHHe Aa Åavr 110JIO)KHTeJIHa oqeHKa Ha AHCePTaUHOHHHH TPYÅ

HA HOBH AHAJ103U HAHa TeMa:

HOUHUEIITHHA BbPXY EOJIKOBATA IIEP11Enunn npn
OCTbP n XPOHWIEH HMOBHJIH3AUHOHEH CTPEC"
na npenopbqaM Ha YBaxcaeMOT0 HaygH0 xypH na rnacyBa
110JIO)KHTeJIHO 3a IIPHCb)KAaHe Ha 06pa30BaTeJIHaTa H HayLIHa

CTeneH „ÅOKTOP" Ha A-p MBEJIHHA MBAHOBA XHMHEBA B

HanpaBJ1eHme 7.1. MeÅHL(HHa, AOKTOPCKa nporpaMa
''OVBHOJIOPH% Ha 1-10Be1€a" KBM MeÅHUHBCKH YHHBePCUTeT— IlneBeH.

20.01.2026 r. V'13rOTBHJ1aCTaHOBHLqeTO:... ..... .

A-p reoprueBa HHKOJIOBa, AM)
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Stress is a state of a complex of physiological and psychological changes

aimed at restoring disturbed homeostasis. In the 1930s, Hans Selye defined stress

as a General Adaptation Syndrome, realizing a physiological response to a threat in
three phases: an alarm reaction, a stage of resistance and a stage of exhaustion.
Regardless of the nature of the stressors and the duration of their action - acute or
chronic, the body reacts through physiological and behavioral changes that ensure
its adaptation: increased excitability, attention, cognitive activity and alertness,

activation of the cardiovascular and respiratory systems, redistribution of blood

flow to the brain or striated muscles depending on whether the stress is
neuropsychic or physical, increased cellular metabolism and increased body

temperature, modulation of the immune response, reduction of appetite and sexual
functions. The adaptation of the body to mobilize itself during severe stress is
carried out through an integrated regulation, built on the basis of the functional

interaction between the nervous, endocrine and immune systems. The

neurophysiological response is realized through the activation of the
sympathoadrenal system and the hypothalamic-pituitary-adrenocoftical axis. In
chronic stress, however, the physiological cost of adaptation is associated with
persistent sympathetic hyperactivity, chronic secretion of glucocorticoids,

overactivation of the renin-angiotensin-aldosterone system, immunosuppression
and behavioral manifestations of depression and anxiety.

Ivelina Himcheva, MD has focused her scientific research on pain

perception during acute and chronic stress due to:

- the modulating short-term and long-term involvement of neuropeptides in
the so-called stress-induced analgesia, and specifically the role of opioids -

enkephalins, endorphins, dynorphins and especially nociceptin/orphanin (N/OFQ);

- the independent and functionally distinct nociceptin/orphanin-nociceptin
receptor complex (N/OFQ/NOP) through its involvement in the control of chronic
pain and anxiety;

- the key role of the mesolimbic and mesocortical dopaminergic systems in

motivational processes, reward and emotional assessment of stress in the course of

adaptive behavior.



The modern neurobiological understanding of stress-induced analgesia
dependencedirects Himcheva, MD to study in details its nature, on

physiological factors, neurochemistry, mediation and modulation by opioids and

specifically to investigate the role of the nociceptin/orphanin-nociceptin receptor
(N/OFQ/NOP) complex in an experimental rat model. Severe stress provides
protection for the body through increased resistance and adaptation. When

implementing the evolutionarily preserved protective mechanism "fight or flight",

temporary pain suppression is an opportunity for survival. However, the prolonged
action of stressors can lead to maladaptation, neuropeptide imbalance, increased
pain sensitivity and emotional instability. Stress-induced analgesia also develops

during stress. The reaction is mediated by multiple neuromodulatory systems,

among which the endogenous opioid system plays a key role.

Why did Ivelina Himcheva, MD focus her scientific interest on the
endogenous neuropeptide nociceptin/orphanin and its nociceptin receptor (NOP). A
question posed by:

- its involvement in the mediation of stress-induced analgesia;

- the antiopioid profile of the neuropeptide, structurally resembling classical

opioid peptides, but not interacting with ö-,k- and receptors;

- the selective activation of NOP — a G-protein coupled receptor with a

unique physiological profile, leading to suppression of mediator release and

modulation of endocrine, pain, behavioral and emotional reactivity to stress;

the manifestation of antinociceptive effects in acute stress and of increased

receptor and pain sensitivity in chronic stress;

the possibility of studying the effects of new synthetic analogues of

nociceptin/orphanin in experimental models of severe and chronic stress.

Based on the above, the of the presented dissertation work, dedicated

to studying the effects of new nociceptin analogues on pain perception in severe

and chronic immobilization stress, is a contemporary, relevant and logical

continuation of the rich literature review, presented in a critical style,

including over 570 sources, none of which are in Bulgarian and with a



predominance of those from the last 5 years - a fact confirming the pioneering

nature of the scientific research for Bulgaria. Purposefully, Himcheva,lv1D based

on the literature review data, outlines the genetic, structural and molecular origin of

nociceptin, its functional profile and its physiological role in influencing pain, the
systems realizing severe and chronic stress, the models of stress-induced analgesia,
as well as the possibilities for its mediation and modulation. Following the
literature review data, the doctoral student places significant emphasis on the

modern concept of pain - its classification based on criteria such as etiology,
duration, localization and neurophysiologicalmechanisms of its influence. Through
pain - an evolutionarily determined protective mechanism, the organism reacts to

actually or potentially damaged tissues. The perception of pain is directly related to

the physiological behavior of nociceptors - free nerve endings activated by physical
factors, endogenously physiologically active substances and exogenous agents of a
suprathreshold value. The conduction of information to the central nervous system

(CNS) is carried out by three main types of afferent nerve fibers, distinguished by
their diameter, the presence or absence of a myelin sheath and the velositty of

conduction.

Himcheva,MD also focuses on the literature review accumulated evidence

for the role of glia - under physiological conditions, astrocytes and microglia have a
limited participation in the perception of pain, but when peripheral neurons are
damaged, increased excitability, development of neuropathic pain and central
sensitization are registered. Microglia secretes proalgogenic factors that cause
expansion of receptive fields and maintenance of pain sensitivity, while astrocytes

participate in the long-term amplification of signals through chemical synapses.

The perception of pain is a result of somatosensory, affective-motivational and

cognitive components associated with the nuclei in the brainstem, thalamus,
diencephalon as well as areas in the cortex. Neuromodulatory systems contributing

to analgesia in both physiological and pathophysiological conditions are activated.
Under physiological conditions, CNS ensures the dynamic balance between the

amplification and suppression of pain signals, and through descending control
protects the body from excessive sensitivity to damaging stimuli. In pathological
conditions, neuroplastic changes occur, followed by amplification of pain signals
with manifestations of hyperalgesia. In this context, the N/OFQ/NOP receptor
system may play the role of a potential transmitter of the descending amplification



of pain based on the antiopioid effect. The increased expression of NOP receptors

suggests a chronicity and an increase in the emotional experience of pain too.

The goal of the scientific research is clearly formulated and is subject to

the hypothesis that new nociceptin analogues will realize analgesic effects on pain
perception, as well as interact with the opioid, nociceptive and nitric oxide systems

in experimentalmodels of severe and chronic immobilization stress.

The tasks, 5 in number, justify the motivation for the realization of the

dissertation work. Through tests registering the activation of mechano- and
thermoreceptors in both intact rats and such subjected to severe and chronic
immobilization stress, Himcheva,MD seeks to investigate not only the analgesic
effects of the two new nociceptin analogues, but also the possibility that they may
be influenced by the non-selective opioid receptor antagonist naloxone and the

nitric oxide system. The fifth task, monitoring the effects of nociceptin and

analogues on serum levels of ACTH, cortisol and adrenaline in acute and chronic
immobilization stress, is not directly related to the set goal, but contributes to the

enrichment of the scientific idea.

The design, material and methods of the presented dissertation

work provide an objective opportunity to achieve the set goals and tasks. The
experiments are conducted on 400 male sexually mature rats, Wistar breed (180-

200g), raised in polypropylene cages with free access to water and food in

conditions of temperature comfort with a regulated light/dark cycle. The scientific
research is carried out in accordance with national and international requirements

for the protection and humane treatment of experimental animals and is approved
by the Bulgarian Food Safety Agency. The applied methods - in vivo (nociceptive,

for inducing acute and chronic immobilization stress) and immunological, as well
as synthesis of nociceptin analogues objectify the implementation of the scientific
research and guarantee the receipt of data with a high degree of evidence.

Experimental protocols are presented for each of the applied methods. The
statistical processing and analysis of the collected data are performed with

specialized statistical software SPSS, version 26.0, and the quantitative variables

are described by calculating the arithmetic mean and standard error to characterize
the central tendency and variability of the data. To test the hypothesis of the



presence of differences, a one-way analysis of variance is applied. When
statistically significant differences are established, a post hoc Bonferoni test is used
for multiple comparisons between the experimental groups. To illustrate the

differences between the studied groups, bar charts are used, representing mean
values, confidence intervals and level of statistical significance.

The presented own results from the tests performed on animals from the

different experimental groups and their discussion are presented and discussed
appropriately and illustrated with 32 figures. The analgesic effects of the newly

synthesized two nociceptin analogues, studied through tests involving mechano-
and thermoreceptors at a dose of 10gg/kg in animals subjected to acute and

chronic immobilization stress, show a statistically significant increase in the pain

threshold. Dr. Himcheva hypothesized that the double ornithine modification can

enhance the connection with the NOP receptor and improve the stability of the

peptide. When studying the influence of the NOP-selective antagonist JTC-801,

administered at a dose of 0.5 mg/kg, Himcheva,MD found that chronic

immobilization stress leads to a statistically significant increase in the pain

threshold at the 10th and 20th minutes, causing hypoalgesia and prolonging the

latency time. The results thus obtained show the high selectivity of JTC-801

towards the NOP receptor, with the analgesic effect being strongest in the initial
minutes after administration and proving that NOP receptor modulation can vary
depending on the type and duration of stress and the physiological state of the

animals. The doctoral student assesses the functional activity of the endogenous
opioid system by administering the non-selective opioid receptor antagonist

naloxone and finds that its administration alone statistically significantly lowers

the pain threshold, i.e. naloxone-induced hyperalgesia is established and the

latency time is shortened. However, when administered together with the two

newly synthesized nociceptin analogues, naloxone statistically significantly

increases the pain threshold and prolongs the latency time at the 10th minute. Dr.

Himcheva hypothesizes that the analgesia induced by nociceptin/orphanin may be

sensitive to naloxone when administered peripherally or intrathecally — a fact that

further emphasizes the complexity of the interaction between the NOP receptor

and the opioid system. Structurally modified nociceptin analogs have improved



receptor selectivity for the NOP receptor and resistance to enzymatic degradation

— a possibility to explain the less pronounced antagonism with naloxone at the

beginning of the tests. When studying the influence of the nitric oxide system on

the analgesic effects of nociceptin and its two newly synthesized analogs, Dr.

Himcheva found that the administration of L-arg (a precursor of nitric oxide)

significantly increased the pain threshold and prolonged the latency time,

confirming its analgesic effect. The administration of the NOS inhibitor — L-NAME
achieved a statistically significant decrease in the pain threshold and shortened

the latency time — data confirming its hyperalgesic effect. Thus, the doctoral

student confirms the role of NO in maintaining analgesia in conditions of acute
stress. In chronic stress, the overproduction of NO in combination with the

increased expression of iNOS can change the effects of the activated NOP receptor
and cause hyperalgesia.

In response to the set goals and tasks and in direct connection with the

presented results, Himcheva, MD correctly and clearly formulates 13

conclusions. They are grouped in accordance with the studied effects of the

newly synthesized analogues of nociceptin, the non-selective opioid receptor
antagonist naloxone and the nitric oxide system on pain perception in both severe
and chronic immobilization stress.

The contributions made are of a scientific-theoretical and applied

nature. The merits of the presented dissertation work are related not only to the
study of the physiological effects of newly developed synthetic analogues of

nociceptin - compounds with increased biostability and receptor selectivity, on pain
perception, derived on the basis of experimental models of acute and chronic
immobilization stress on 400 male Wistar rats. The regulation of pain perception is

a challenge both in neurobiological and clinical aspects. Himcheva, MD offers a

promising pharmacological approach for more precise modulation of pain in stress-

associated pain conditions.

The abstract prepared by Ivelina Himcheva,MD is 69 standard pages long and

supported by 30 figures and reflects the main sections of the dissertation.



Himcheva, DM presents her own results, reflecting the implemented

scientific research, through scientific publications: 3 in refereed and

indexed in world-renowned databases of journals, in 2 of them she is the first

author, and 5 in non-refereed, in 3 of them she is the first author. Himcheva, MD
has 19 participations in scientific forums with a published abstract — in 12 of them

she is the first author.

The doctoral student has 3 participations in scientific research projects — in

two intra-university projects funded by MU-Pleven, and in one funded by MU-
Sofia.

In CONCLUSION, the dissertation presented by Himcheva, DM is

structured in accordance with the requirements of the Act on the Development of

the Academic Staff in the Republic of Bulgaria and the Regulation for the

Acquisition of the Educational and Scientific Degree (ESD) DOCTOR of MU
Pleven, is entirely completed, methodologically sound and is of a scientifically and

clinically applied nature. As the set of debatable problems, the correct methods of

scientific research and the possibility through research the effects of newly
synthesized nociceptin analogs on pain perception in severe and chronic
immobilization stress to implement new strategies in neuropharmacology as the
auther's checking for scientific publications corresponding to the minimal national
reqquirments give me reason to give a positive assessment of the dissertation work
on the topic: "EFFECTS OF NEW NOCICEPTIN ANALOGS ON PAIN
PERCEPTION IN SEVERE AND CHRONIC IMMOBILIZATION STRESS" and

to recommend to the esteemed Scientific Jury to vote positively for awarding the

Educational and Scientific Degree "DOCTOR" to IVELINA IVANOVA
HIMCHEVA, DM in professional field 7.1. Medicine, doctoral program
"Physiology ofman" at the Medical University — Pleven.

01/20/2026 Prepared the statement:........

(Prof. Julia Georgieva Nikolova, DM, PhD)


