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CrpechT € CBCTOSHHE Ha KOMIUIEKC OT (U3HOJOTUYHH U
TICUXUYHU [IPOMEHHU, HACOYEHU KBbM BH3CTAHOBSBaHE Ha HapyllleHaTa
xomeocrasa. IIpe3 30te rogunu Ha 20TH Bek XaHnc Cenue onpezness
ctpeca karo O6wm  ApanrauyuoneH CHHAPOM,  peaM3upal]
(Gu3MoNornYeH OTroBOp KbM 3amiiaxa B TpH (as3u: peakuus Ha
TPeBOra, CTaJuil Ha pE3UCTEHTHOCT M CTaAMd HaA H3TOLIEHHE.
HezaBucuMo OT mpupojaTa Ha CTPECOPUTE M IPOABIDKUTEITHOCTTa UM
Ha JEWCTBUE — OCTPO WJIM XPOHUYHO, OPraHU3MBT pearupa upes
(GU3MONIOTMYHM W TOBEICGHYECKH  IPOMEHH,  OCHUTYpsBaLIH
ajanranysTa My: IIOBUIIABaHE Ha BbH30YIMMOCTTa, BHUMAHHUETO,
KOTHUTHBHATa aKTUBHOCT M OJUTENHOCT, aKTUBUpPAHE Ha CHPACUHO-
ChAOBaTa M JHUXaTelHa CUCTEMHM, IpepaslpelesieHHe Ha KPBHBOTOKA
KbM MO3bKa WM HAlpPEYHO HaOpa3[JeHUTEe MYCKYJIH B 3aBUCHUMOCT
JIaJIA CTpeca € HEPBHO-TICUXUYECKH WM (PU3UYECKU, YCUIIEH KIIEThUEH
MeTabo0JIM3bM U IOBUILIABAHE HA TeJIeCHATa TeMIlepaTypa, MOIYJIalus
Ha MMYHHUsI OTTOBOp, PEAYKLHUsI Ha aleTUTa U IOJOBUTE (DYHKIHH.
Ananranysita Ha OpraHusma 3a MOOUJIM3UPAHETO MY IPHU OCTBP CTPEC
Ce OCBIIECTBSIBA Ype3 MHTErpUpaHa peryJiauus, u3rpajeHa Ha 6azara
Ha  (QYHKUMOHAJHOTO  B3aUMOJEHCTBHE  MEXAY  HEpBHAra,
€HJIOKpUHHaTa M HMMYHHaTa cHCTeMH. HeBpo)HU3UOIOTHUYHUSAT
OTrOBOp ce peanusupa ype3 aKTUBUPAHETO Ha
CUMIIaTHKOAJpeHalHaTa  CHCTeMa W XHUIOTaJaMO-XHUIOPH30-
aJipeHoKopTuKanHaTa oc. [Ipu XpoHuyeH cTpec pU3noIOruyHara 1eHa
Ha ajanTtauusita obaye € CBbp3aHa C IMEepCUCTHpalla CUMIIATHKOBA
XUNEPaKTUBHOCT, XPOHMUYHA CEKpeluss Ha TJIIOKOKOPTUKOUIH,
CBPBXaKTHUBUpPAHE Ha CHCTEMaTra PEHUH-AHTHMOTEH3UH-AJIOCTEPOH,
UMYHOCYIIpECUs U MTOBEIECYEHCKU MPOSIBA HA JENPECUS U TPEBOXKHOCT.

JoxTopanTsT A-p MBenuna XumyeBa € QoKycupaia Hay4YHUTE
CH IMpeHUsi KbM OOJIKOBATa MEPUENIMs IPU OCThP U XPOHUYEH CTPEC
Mopaau:

= MOAYJIUPAIIOTO KPATKOCPOYHO U ABJITOCPOYHO Yy4aCTHUE Ha
HEBPOIICNITUAUTE B T.H. CTPEC HHAYIHpaHa aHaJIre€3us, U KOHKPETHO



poJiATa Ha ONUOUIUTE - €HKe(palnuHu, eHAoOpPUHU, AUHOPPUHU U
cneyuanHo Ha HouunentuH/opdanuH(N/OFQ);

- HE3aBHCHMHUS M OTJIMYaBall ce BbBB (QYHKUHITA CH
KOMILIIEKC HOLMLENTUH/Op(aHUH-HOLUIETITHUHOB peLentop
(N/OFQ/NOP) upe3 yyacTieTo My B KOHTpOJIa Ha XpOHHYHATa 60K
1 TPEBOXKHOCTTA;

- KJIFO4YOBAaTa PO Ha Me30JIMMOUYHAaTa H
ME30KOpPTHKAJTHATA MOOIIaMHHEPIrUYHH CHCTEMH B MOTHBAILMOHHUTE
IpouecCr, BbB3HAIrpaXACHUETO MW CMOIMOHAJIHATa OICHKa Ha
HalIpEXCHUETO B XOJia HA aJalITUBHOTO ITOBEACHHUC.

CBBpEMEHHOTO HEBPOOHMOJIOIMYHO pa3dupaHe 3a CTpec
MHAyLMpaHaTa aHaJIre3usl HacoyBa J-p XUM4YeBa Jia U3y4d B JAeTainu
HEHHUTE CBIUIHOCT, 3aBUCHUMOCT OT (U3MOJIOTHYHU (aKTOpPH,
HEBPOXMMHU3BM, MeEIUallUsl U MOJIYJalMsl Ype3 OINUOUAUTE U
KOHKPETHO J1a U3CJeBa PoJIsiTa Ha KOMILIEKca HOUMLIEeNTHH/opdhaHuH-
HouuuenTuHoB penentop(N/OFQ/NOP) Ha exciepuMeHTaneH MOJe
Ha MIbX. CTpechT B KPaTKOCPOUYEH acCHEKT OCUTYpsiBa 3allUTa Ha
OpraHuM3Ma upe3 I[IOBUILUEHU pPE3UCTEHTHOCT W ajanrtauus. Ilpu
peajM3upaHe Ha €BOJIIOLIMOHHO CBXPAaHEHHUs 3allUTEH MEXaHU3bM
’0opu ce unu Osraii’, BpeMEHHOTO IIOTHCKaHe Ha Oojkarta e
BB3MOXXHOCT 3a oueysiBaHe. Ho NpOABIDKUTENHOTO JelcTBUE Ha
CTPECOpUTE MOXE Ja JOBeNe [0 JAe3ajanTanus, HEBPOIENTUICH
nucbanaHc, MOBUIIEHA OOJKOBa YYBCTBUTENHOCT M €MOLIMOHAJIHA
HecTabunHocT. [1lo Bpeme Ha cTpec ce pa3BUBa U CTpec-UHAYLHpaHa
agaire3us.  Peakuusara ce  omocpenctsa OT  MHOXECTBO
HEBPOMOJYJIATOPHU CHUCTEMHU, CpeJi KOUTO €HJIOr€HHAaTa OIHOUJIHA
CUCTeMa Urpae KJII04oBa poJisl.

3amo n-p MBenmna XumueBa pokycupa HAyUHHUsSI CU HUHTEpEC
KBM €HJOI€HHHUsI HEBPOIENTHJ HOLMIENTHH/Op(paHUH U HETrOBHUS
HouuuentuHoB peuentop(NOP). Berpoc, HanoxeH oT:



- yY4acTHETO My B MeAMalusATa Ha CTpec HMHAyLHMpaHaTa
aHaJre3usl;

- aHTHOMMOMAHUS TpOoGUI Ha HEBPONENTHIA, CTPYKTYPHO
Harnoqo0sBall KJIACHYECKHUTE ONMOUIHHU MENITUIH, HO
HeB3aUMOJeHcTBalll C -, K- 1 ™ - pelenTopH;

- uzbuparennoro aktuBupane Ha NOP — G- mporeuH cBBp3aH
peLenTop ¢ YHUKaIeH (PU3UO0JIOTHYEH NPOMUI, BOJEIIO JO MOTHCKaHEe
Ha OCBOOOXJIaBaHETO Ha MEAMAaTOpd M MOJyJIHpaHe Ha
eHJOKpUHHATa,  OOJKOBaTa, IOBEJEHUYECKaTa M €MOI[MOHAIHATA
PEaKTUBHOCT KbM CTpEC;

- MpOsiBaTa HAa AaHTUHOLMLIENITUBHUA €(EKTH IPU OCThp CTPEC U
Ha IOBHUIIIEHA peleNTOPHA U O0JIKOBA YyBCTBUTEIHOCT IIPU XPOHUYEH
CTpec;

- BB3MOXHOCTTa 3a U3y4YaBaHC e(beKTI/ITe Ha HOBH CHHTCTHYHHU
aHaJIO3HU Ha HOHHHCHTI/IH/Op(paHI/IH IIpH €KCIIEPpUMEHTAIHM MOJACIIM Ha
OCTBpP U XpPOHUUYCH CTPEC.

Bb3 ocHOBa Ha ropernoco4eHoTo, MEMANMA Ha NpeaCTaBEHUS
JUCEPTAllMOHEH TPY[, NOCBETEHA HAa H3ydaBaHE €(pEKTUTE Ha HOBH
aHaJIO3M Ha HOIMIENTHHA BBpXy OOJIKOBaTa NEPUENHsS IIPH OCTHP U
XpOHUYEH HMOOWIM3AaLIMOHEH CTpeC € CHhBPEMEHHA, aKTyalHa WU
JIOTMYHO TIPOJBJDKeHHe Ha Ooratus JIUMEPAmypeH 0030p,
IPECTaBeH B KPUTHYEH CTWI, BKIOYBal] Hax 570 M3TOYHHKA, OT

KOUTO HHWTO €IWH Ha OBpiIrapckd M C JOMHMHALUS Ha Te3H OT
IOCHENHUTE 5 TOAMHH - (aKT NOTBBPXKAABalll IHOHEPHHS 32
Bhiarapusi xapakTep Ha HaydHOTO u3cienBaHe. LlenenacodyeHo, a-p
XuMyeBa, Ha Ga3aTa Ha JIUTepaTypHHU NaHHH, O4epTaBa F€HETUYHUS,
CTPYKTYpeH W  MOJIEKYJIeH TIpOM3XO0J  Ha  HOIMICNTHHA,
GyHKIMOHATHUS My Ipodun ¥ (QU3KONOrMYHATA MYy PpOJsl IpH
NOBJIMsIBaHE Ha OOJKara, peaju3UpallMTe OCThD U XPOHHYEH CTpec
CHCTEMHM, MOJEJIWTEe Ha CTpPEC-UHAyLUpaHa aHAIre3us, KakTo H



BB3MOKHOCTUTE 3a MeauanusTa u Moxyjauusara . Ilpocnenssanku
JIUTEPATYpHUTE HaHHM, CBILIECTBEH AaKLEHT JOKTOPAHTBHT ITOCTaBs
BBPXY ChBpEMEHHATa KOHIENIHUs 3a Oojkara — KiacH(uKauusaTa i
Bb3 OCHOBA Ha KPHUTEPUU KaTO ETHOJIOTHUS, IPOIBIDKUTEIHOCT,
JIOKa/IM3als ¥ HEBPOPU3UOJOTUYHU MEXAHU3MH Ha MOBJIMABAHETO M.
Upez Gonkara - EBOJIOLHMOHHO OOYCIIOBEH 3alllUTEH MEXaHU3bM,
OpPraHM3MbT pearrupa Ha peajiHO WM IOTEHIUAIHO YBPEACHH ThKaHH.
Be3npustiiero 3a 06oika € TPSKO CBBP3aHO C (PU3MOJIOTUYHOTO
IIOBEIEHHE Ha HOIMIIENITOPUTE — CBOOOJHUM HEPBHM OKOHYAHHS,
aKTMBMpaHd OT Gu3u4HM (aKTOPH, E€HIOTEHHHM (QHU3HUOIIOTUYHO
aKTUMBHY BEILECTBA M €K30I'C€HHM areHTU C HaAlparoBa CTOMHOCT.
IIpoBexaaneTo Ha MH(pOpPMALKATa KbM LIEHTpajHaTa HEPBHA CUCTEMA
(ITHC) ce ochliecTBsBa MO TPU OCHOBHU THNA aQEPEHTHH HEPBHH
BJIaKHa, OTJHYaBallld ce [0 JAuaMerbpa CH, HAJIMYUETO HWIIU
OTCHCTBHETO HAa MHEJIMHOBA OOBUBKA M CKOPOCTTA Ha IIPOBEXKIAHE.

JI-p XuMyeBa akl[eHTHpa BHUMAHUETO CU U BBPXY HATPyNaHUTE
B JIATepaTypaTa JOKa3aTeJICTBa 3a poJisiTa Ha [JIMATa - MpU
(U3MOJIOTHYHH  YCJIOBUS ACTPOLUTHTE M  MHKDOIJIMATA HMAT
OrpaHMYEHO YyYyacTHe 3a BB3NpUEMaHeTo Ha Oojkara, HO MpH
yBpeXIaHe Ha mepuepHUTe HEBPOHH C€ PETrUCTpHpa IIOBUIICHA
BB30YIUMOCT, pa3BUTHE Ha HEBpOIaTHa OoOJKa M LEHTpaHa
ceHCUTalMsa. MHUKpPOIIMATa CEKpeTHpa MPOAITOreHHH (aKTOpH,
MpeIU3BUKBAIY  pa3lIMpsiBaHE Ha  pELENTHBHUTE IMOJNeTa |
noAAbpKaHe Ha 6OJIKOBaTa YyBCTBUTEIHOCT, @ ACTPOLIUTUTE YIaCTBAT
B IBJICOCPOYHOTO YCHJIBAaHE Ha CHUTHAJIUTE Npe3 XMMHUYHHUTE CHHAIICH.
BE30pUATHETO 3a GOJIKA € pe3ysITaT OT COMaTOCEH30pHHU, a)eKTUBHO-
MOTHBALMOHHU ¥ KOTHUTHUBHU KOMIIOHEHTH, CBBP3aHM C sJpara Ha
MO3BYHHMs CTBOJ, Tajlamyca, AueHUedasoHa M 30HM B KOpTeKca.
AKTHBApAT Cce HEBPOMOIYJIATOPHU CHUCTEMHM, JONPHHACIIIM 32
aHajare3WsTa  KakTo  Opd  (QU3MOJOTMYHM, Taka H  IpU
narodusuonoruyny ceerosuus. [Ipu dusuonornunu ycnosus ITHC
OCHTypsiBa JIWHAMHYHOTO paBHOBECHE MEXIY YCHJIBAHETO U



IIOTHCKAHETO Ha OOJKOBHTE CHUTHANM, KaToO Ype3 HU3XOAAIIMs
KOHTpOJI TpeJia3Ba OpraHu3mMa OT IPeKOMEpPHa 4yBCTBHTEIHOCT KbM
yBpeXIamy CTUMYJd. [Ipy NaToJOrHYHM CBCTOSHUS HACTBHIIBAT
HEBPOILIACTUYHHU MPOMEHH, MMOCIECIBAHU OT YCHUJIBaHE Ha OOJIKOBHTE
CHTHAJIM C IpOsiBM Ha xumepanre3us. B Tozu xoHTekcT N/OFQ/NOP
pelenTtopHa CHCTeMa MOXe Jia HUrpae poyisiTa Ha IOTEHLUAIeH
MEeINaTop Ha JECLEHJCHTHOTO ycuiBaHe Ha Ooyikara Ha 6asara Ha
antronuouaeH edekr. HapacHanata excripecuss Ha NOP penenropure
mpenanojiara XpOoHU(HIMpPaHe M MOBMIIABAHE HA EMOLMOHAJIHOTO
NpeXuBsiBaHe Ha Oonkara.

geﬂma Ha HAy4YHOTO H3ClieBaHE € (OopMyJjupaHa SICHO U €
[IOJYMHEHa Ha XUIIOTe3aTa HOBM aHAJIO3M Ha HONULICNTUHA [Ja
peanu3uparT aHAIreTHYHH e(eKTH BBPXY OoJKOBaTa Ieplenius,
KakTO M Ja B3aMMOJEWCTBAT C OINHOHMJHATA, HOIUIEITUBHATA WU
a30TOKUCHATa CHUCTEMU IIpU CKCIICPHMMCHTAJIHA MOJEJ] Ha OCTBp H
XPOHHYEH UMOOUTU3ALIMOHEH CTPEC.

3a0auume, 5 na Opoii, oOocHOBaBaT MOTHBaUUATA 32

peanusupaHe Ha  JUCEpTallMOHHUS  TpyHd, Upe3  TecToBe,
perucTpupaliy aKkTUBUPAHETO Ha MEXaHO- U TEPMOPENENTOPU KaKTO
Ipyd HMHTAKTHU, Taka ¥ IpH IOJJIOXEHH Ha OCThp U XPOHUYEH
UMOOMIM3AI[MOHEH CTpeC IUTbXOBEe, I-p XUMYeBa Ce€ CTPeMH Ja
U3cieBa He caMO aHaJIreTHYHUTe e(eKTH Ha JBa HOBU aHaJiora Ha
HOIMILIENITHHA, HO M BB3MOXHOCTTA T€ Ja C€ IMOBIUsABAT OT
HECEJICKTUBHUSL ONHOMAEH pEeLENTOPEH AaHTarOHUCT HAJIOKCOH H
a30THOOKKMCHATa cucrema. Iletara 3amava, ImpocieasBama e(QeKTUTe
Ha HOLMLENTHHA M aHajo3u BbpXy cepymHute HuBa Ha ACTH,
KOPTH30Jl U aJIpeHallH NpPH OCTBP M XPOHMYEH MMOOWIM3ALMOHEH
CTpec He € IpsKO CBbp3aHa C IIOCTaBeHara Liejl, HO NOIpuHacs 3a
oboraTsiBaHE Ha Hay4HaTa uzesl.

Juzaiinom, mamepuairom U MEMOOUme ua
IIpCI[CTaBeHI/IH ,ZII/ICCpTaIIHOHeH TpYI[ JaBat O6eKTI/IBHa BBH3MOXHOCT 3a




OCBILECTBSIBAHE Ha IOCTAaBEHHTE L] U 3aJavyd. ExcriepuMmeHTUTE ca
npoBeneHH BBpXy 400 MBXKKH IMOJIOBO 3peH IUIBXOBE, mopoja Wistar
(180-200g), orraexaaHu B MOJHUIPOIHIIEHOBH KJIETKH CHC CBOOOJEH
JOCTBII 0O BOJA U XpaHa B YCJIOBHSI Ha TemIiepaTypeH KoMmdopT c
peryiavpaH LMK Ha CBETIMHA. HayyHOTO M3cie/iBaHe € U3BBPIICHO
B CHOTBETCTBHE C HAI[MOHAIHUTE U MEXIYHAPOJHU M3UCKBAHUS 32
3allUTa M XYMaHHO OTHOLIEHHE KBM OIMTHUTE JXUBOTHU M €
ono6peHo ot bwiarapckara areHuus mo Oe30MacHOCT Ha XpaHUTE.
[TpunoxxeHure MeToau — in vivo (HOUMUENTHBHY, 32 MPEIU3BUKBAHE
Ha OCTBP U XPOHHUYEH UMOOMIM3AIMOHEH CTpPec) U HUMYHOJIOTUYHH,
KaKTO ¥ CHHTE3 Ha aHaJIO3d Ha HOIMUENTUH OOEKTHUBH3UPAT
peaM3UpaHeTO Ha  HAy4YHOTO  M3CJEeJBAaHE W  TapaHTHpar
IIOJTy4yaBaHETO Ha JaHHU C BUCOKA CTETeH Ha JOKa3aTeJCTBEHOCT. 3a
BCEKH OT IPUJIOKEHUTE METOJU Ca TMPEeACTaBeHU EKCIEePUMEHTAIHU
nporokoyu. Crartuctuueckara obpaboTka M aHaJIU3 Ha CHOpaHUTE
JAHHU Ca U3BBPUICHH CHC CHELHUAIU3UPAH CTATUCTHYECKU cOPTyep
SPSS,Bepcust 26.0, kKaTo KOJUYECTBEHUTE MPOMEHIMBU Ca OINHUCAHU
ype3 M3UUC/IIBAaHEe Ha CpellHa apUTMETHYHA CTOHHOCT M CTaHJapTHA
rpelika 3a XapaKTepusupaHe Ha [eHTpajHaTa TEeHAGHUUS W
BapuabUITHOCT Ha JaHHHWTE. 3a MPOBEpKa Ha XHUIIOTe3aTa 3a HaJHyue
Ha pa3JIuyusl € MPUIOKEH eTHO(PAKTOPEH JUCIepCUOHeH aHanu3. [lpu
YCTQHOBSIBAHE HAa CTATUCTUYECKM 3HAUUMH DPA3JIMYMsI € HU3MO0J3BaH
post hoc tect Ha Bonferoni 3a MHOXECTBEHH CpaBHEHHUS MEXIY
eKCIIEpUMEHTAJIHUTE TPYNHU. 3a OHArJIEAsBaHEe Ha Pa3IMuUsiTa MEXIY
U3CJIeIBAHUTEe TPYIH Ca M3IMOJ3BAaHH CTHJIOOBUIAHH JUarpamu,
NPEJCTABSIIH CPEJHA CTOMHOCTH, TOBEPUTEIHH HHTEPBAJIU U HUBO HA
CTaTUCTHYECKA 3HAYMMOCT.

[IpencraBenure cobocmeenu pe3yimamiu ot u3BbpIICHUTE
TECTOBE Ha >XUBOTHHUTE OT Pa3jIMYHUTE EKCIEPUMEHTAJIHU TPyl U

CHOTBETHOTO MM IIO TIJiaBH oﬂcwlcOaue ca WU3JIOKEHHU U

OUCKYTHpPaHU TMOAXOASINO U WIIOCTpUpaHu ¢ 32 Qurypu.
AnanreTuyHuTe €(EKTH Ha HOBOCHHTE3MpPAHUTE JBa aHajora Ha



HOLIMIIENITHHA, H3CJe[BaHH 4Ype3 TECTOBE, BBBIMYAIIM MEXaHO- H
TepMopenentopure B no3a 10ug/kg mpu MoAIOKEHHUTE HA OCTBp H
XpOHMYEH  HMMOOMIM3AIMOHEH  CTpeC  JKMBOTHH  IIOKa3Bat
CTaTUCTUYECKM 3HAYMMO IOBUIIaBaHe Ha OosikoBus mpar. Jl-p
XuMueBa M3Ka3Ba  XMUIOTe3aTa, 4Ye JBOHHATA OpPHUTHUHOBA
momudukanus Moxe jga ycund Bpwe3kata ¢ NOP penentopa u jna
nonoOpu crabuinHocTTa Ha mentuja. [lpu uscnenBaHe BIHUSHUETO HA
NOP-cenextuBnus anraronuct JTC-801, npunoxxen B no3a 0.5 mg/kg
O-p X¥MueBa YCTAaHOBSIBA, Y€ XPOHUYHHUSAT UMOOHIIM3AIMIOHEH CTpEC
BOJIM JI0 CTATHUCTHYECKO 3HAYMMO MOBUIIABaHE Ha OOJIKOBHS Mpar Ha
10rata 1 20TaTta MUHYTa, KaTO MIPEeIU3BUKBA XUIIOJITe3Us U yABIDKaBa
JATEHTHOTO BpeMe. Taka mojiydeHUTe pe3yJsITaTd MOKa3BaT BHCOKAaTa
cenekTuBHOCT Ha JTC-801xpM NOP penenrtopa Kato aHaIr€TUYHUAT
epexT e Hail-CuJieH B HayaJIHUTE MUHYTH ClieJl TPUIOKEHUETO U
nokaspar, y¢ NOP peunenropnara monynanusi MOXe Ja Bapupa B
3aBUCUMOCT OT BHJAa M IPOABDKUTEIHOCTTa Ha CTpeca M
(GU3UOJIIOTUYHOTO CBHCTOSIHHE HaA JXUBOTHHUTE. J[OKTOPAaHTBHT MpaBU
OLleHKa Ha (yHKUMOHAJHATAa aKTHBHOCT Ha €HJOTeHHATa OMHOUIHA
cucreMa 4Ype3 MPWIOKEHUETO Ha HECEJEeKTHBHMSI ONHOMJIEH
pELENTOPEH aHTAarOHUCT HAJOKCOH YCTAHOBSIBA, Y€ CaMOCTOSITEITHOTO
My NPHJIOKEHHE CTaTUCTUYECKU 3HAYMMO MOHMKaBa OOJIKOBUS IIpar,
T.€ YCTaHOBSIBA C€ HAJOKCOH MHAyLHMpaHa XUIIEpare3usi U CKbCsSBa
nmateHTHOTO  Bpeme. Ilpunoxen obadye 3aeqHo ¢ JBaTa
HOBOCHHTE3UMpaHU aHajora Ha HOIMIENTHHA, HAJIOKCOHBT Ha 10TaTa
MHUHYTa CTAaTUCTHYECKU IOCTOBEPHO IOBHILNABA OOJKOBHS IIpar u
yIBJDKaBa JaTeHTHOTO Bpeme. [[-p XuMueBa uW3Kka3Ba XUIIOTe3aTa, 4ye
aHAJIre3usITa, UHAYIMpPaHa OT HOLMUENTHH/OphaHUH MoXe Aa Obie
YyBCTBUTEJIHA KBbM HAJIOKCOH TNpU NepudepHO HIM HHTPATEKATHO
NpuWIoKeHue — (akT, NOMBIHUTENTHO MOJYepTaBalll CIOXHOCTTA Ha
B3aumozeinTeue mexay NOP penentopa M ONMOMAHTA CHUCTEMA.
CTpykTypHO MOAM(DHUUUpPAHUTE aHAJIO3M Ha HOLMLENTUHA ca C
nogobpeHa peuentopHa cenekTuBHocT KbM NOP peuenrtopa u
YCTOMYMBOCT Ha €H3UMHA Jerpajaius — Bb3MOXKHOCT [ c€ OOSICHU I10-



cabo u3pa3eHuss aHTArOHU3bM C HAJOKCOHA B HAUJIOTO Ha TECTOBETE.
[lpu wu3cienBaHe BIMSHHETO HAa AQ30TOKCUAHATA CUCTEMA BBPXY
aHaJITeTUYHUTE e(eKTH Ha  HOUMUENTHHA MW  JBara My
HOBOCHHTE3UPHH  aHAJIOra, n-p XuMueBa YCTAaHOBsBA 4e
npuiokeHdero Ha L-arg (mpekypcop Ha a30THHUS  OKCHN)
CUrHU()UKAHTHO TOBHUIIABaHe Ha OOJNKOBHUS Mpar U yABJDKaBaHE Ha
JIATEHTHOTO BpeMe, TIOTBBPXKIAaBalKH aHAIMETUYHUS My e(eKT.
[Ipunoxenuero Ha waHXHOUTOpa Ha NOS — L-NAME ocpuiecTBsBa
CTAaTUCTHYECKU 3HAUMMO MOHIKaBaHe Ha OONKOBHS IIpar ¥ CKbCIBaHE
Ha JJATEHTHOTO BpPeMe — JaHHU MMOTBbPXKAABAILY XUIIEPAITETUYHUS My
epexr. Taka HOKTOpaHTBT MOTBBpXKJaBa poysita Ha NO B
MOANBPIKAHETO HA aHANre3usTa B yCJIOBUATa Ha OCThp cTpec. Ilpu
XpOHHYEH CcTpec cBpbxmpoaykiusra Ha NO B cpueTaHue ¢
nopuiIeHaTa ekcrnpecust Ha iNOS Moxe na mpoMeHH e(peKTUTE OT
aktuBupanuss NOP penenTop u fa npeIu3BUKa XUIEpare3us.

B OTroBOp Ha MOCTaBEHHUTE LIEN U 3aJa4d U B HEIOCPEACTBEHA
BpB3Ka C IMPENCTABeHUTE pe3ylTaTd, O-p XumyeBa OoGOpMs H

dbopMyupa KOPeKTHO M siCHO 13 #38004. Te ca rpynupaHd B
CHOTBETCTBHE C U3CIeABaHUTE €(PEKTH HA HOBOCUHTE3UPHHUTE aHAJIO3H
Ha HOIMIENTHHA, Ha HECEJEKTUBHUS OINUOMIEH pPELENTOPEH
AHTarOHMCT HAJIOKCOH ¥ Ha a30TOKCHIHATA CUCTeMa BbpPXY OONKOBaTa
Hepueniys KakTo IpU OCTbp, Taka M TpU XPOHUYEH
MMOOMIM3aoHeH cTpec. HabnrogaBanure U u3cieaBaHu €)EeKTH Ha
HOLMIENTHHA U HOBO CHHTE3MpPAaHUTE My JBa aHajiora IOIKPEIsT
XHII0TE3aTa 32 IBYIIOCOUHHUS €()eKT Ha HOUMIIEITUBHATA CUCTEMa — OT
elHa CTpaHa Jia yCHJIM peaKkusiTa Ipy OCTBP CTPEC, HO OT JApyra — Jia
orpanuyn aktuBanusta Ha HPA oc nmpy XpOHWYHHU WM MaTOJOTHYHH
CTPECOBH CHCTOSHUS.

N3Benenure opuruHaind RPUHOCU ca ¢ HayYHO—TEOPETUYEH
U IPUIOXKEH  XapakTep. JlocToiiHcTBaTa Ha IPEACTaBEHUS
JUCEepTAallMOHEH TpYyJZ Ca CBBp3aHM HE CaMO CBC CPaBHABAHCTO Ha



AHAJITCTUYHUTE e(beKTI/I Ha  HOBOCHHTE3HPAHHUTE AaHAJIO3W Ha
HOIIMIENTAHA, CBEIWHEHHs C TOBHMIIEHAa OWOCTAOMIIHOCT U
pelenTopHa W30HPATEIHOCT, NpPH HHTAKTHH JKUBOTHH, HO U C
M3CiIeBAHETO Ha (U3UOJOTMYHUTE MM e(peKTH BbpXy OoikoBara
nepuennursa, U3BEACHHU Ha Oa3aTa Ha CKCIICPUMEHTAJIHA MOJCJIM Ha
OCTBp U XpPOHHYEH HMoOmIu3anuoHeH crpec Bbpxy 400 MBXKH
rexoBe mopona Wistar. Perymanusra Ha OonkoBaTa NepLeNius €
MMpEAU3BUKATECIICTBO KAaKTO B HeBp06I/IOHOI‘I/I‘—IeH, TaKka U B KIIMHHUYCH
ACIIEKT M 4Ype€3 MNPECACTAaBCHOTO HAYYHO H3CJICABAHE IO-p XuMueBa
npejyiara MepcreKTHBeH (apMaKoJIOTHYeH MOAXOJ 3a IMO-Ipelu3Ha
MOJIyJialks Ha O0JIKaTa MPU CTPeC-aCOLUUPAHU OOJIKOBU CHCTOSHUS.

M3rorBeHusAT OT a-p WBenuna XumMueBa aemoped)epam € B
obeM oT 69 craHpmapTHU cTpaHunu, oHaryieneH ¢ 30 ¢urypu, u

OoTpassiBa OCHOBHUTE pa3aeyid Ha JUCECPTAUOHHUS TPY .

CoOcTBeHUTE pe3ysITaTH, OTPa3siBallld pPeaM3UPaHOTO HAy4HO

H3CJIeIBaHe, a-p XumyeBa IIpeacTaBs ypes HAY4YHU
nyoaukayuu: 3 B pedepupann ¥ UHAEKCUpPaHW B

CBETOBHOM3BECTHHU 0a3za JaHHU CIMCAHMS, €Ha OT KOUTO C UMIIAKT-
(dakTop 4 B 2 OT KOUTO € BOJEII aBTOp, U 5 B HEpepepupaHu, B 3 OT
Kouto e Bogen] aBTop. [-p XumueBa uma 19 ydacTuss B Hay4yHuU
dopymu ¢ nmyOJIMKyBaHO pe3toMe B COOpHUK/cCIMCaHue— B 12 0T KOUTO
€ I'bPBU aBTOP.

JIOKTOpaHTBT WMa 3 YydYacTuss B HAy4YHO-H3CJIENOBATEICKH
MPOEKTH — B JBA BBHTPEYHUBEPCUTETCKU IPOEKTa, (PHMHAHCUPAHH OT
MYV-IlneBen, u B equn, hpunancupan ot MY-Coodusi.

B 3AK/IOYEHHE, npencraBeHUsT OT JO-p XHAMYEBa
JVICePTAllMOHEeH TPYHA € CTPYKTypuUpaH chOOpa3HO M3UCKBaHUSATA Ha
3aKoHa 3a pa3BUTHE Ha akaJeMH4YHUs cbcTaB B PenyOiuka bbiarapus
u Permamenta 3a mpumobOuBane Ha OOpaszoBarenHata M Hayuna

crened (OHC) JOKTOP na MY - IlneBeH, HalbJIHO 3aBBpILEH,




METOZOJOTUYHO U3IBP)KAaH M € C HAyYHO-KIMHHUYHO IPHIIOXKEH
xapakTep. CBBKYMHOCTTa OT AUCKYTaOWIHU MpoOIeMH, KOPEKTHHUTE
METOJM Ha HAYYHOTO U3CJIEBAHE U BB3MOXXHOCTTA 4Ype3 U3CJIC[IBAHE
epexTuTe Ha HOBOCHUCHTE3WpaHH aHaJIO3d Ha HOLMUUEITHHA BBHPXY
OonkoBaTa mepUENUUs IPU OCThP U XPOHUYEH HUMOOUITH3AIMOHEH
CTpec Jla ce peaju3upaT HOBH CTpPATETHH B HEBPO(hapMaKOJIOTHITA,
KakTO M aBTOpCKaTa CHpaBKa 3a CHOTBETCTBHE Ha HAyYHHTE
MyOJUKalMy C MUHUMAJHUTE HAIlMOHAJIHU W3UCKBAHWS, MU JaBaT
OCHOBaHHE J1a JiaM IIOJIOKUTEIHA OLIEHKA Ha JUCEPTALMOHHUS TPYX
Ha Ttema: “E®EKTH HA HOBU AHAJIO3U HA
HOIMOEIITUHA BBbPXY BOJIKOBATA IEPHEIIWA ITPU
OCTBHP U XPOHUYEH MMOBUWJ/IM3AIIMOHEH CTPEC” wu
Ja IpenopbuyaM Ha YyBaxaeMoTo HayuyHo Xypu nga rJiacyBa
IOJIOXKUTENIHO 3a mnpuckxnane Ha OOpasoBarenHata u Hayuna
Crenen ,,/JOKTOP” na n-p UBEJIMHA UBAHOBA XUMYEBA B
npodecroHaHO HampasieHue 7.1. MeauuuHa, JOKTOpcKa mporpaMa
”@u3uonorusi Ha yoBeka’’ KbM MenuuuBcku YHuBepcuteT — [1neBeH.

Ha ocHoBaHue 4n.59 ot 33514

20.01.2026 1. MB3roTBUIIA CTAHOBUIIETO .« v e eeeeeeeeeneeennnns

(npoo. a-p ¥Onus I'eopruesa Huxonosa, /IM)



TO
VICE-RECTOR of Scientific Affairs,
MEDICAL UNIVERSITY - Pleven

STATEMENT

by
prof. JULIA GEORGIEVA NIKOLOVA, DM, PhD —

Department of physiology of the Faculty of Medicine,
Medical University - Plovdiv

regarding
DISSERTATION

for awarding the educational and scientific degree "DOCTOR" in the
professional field 7.1. Medicine, doctoral program "Physiology of man"
on the topic:

"EFFECTS OF NEW ANALOGUES OF NOCICEPTIN ON PAIN
PERCEPTION IN SEVERE AND CHRONIC IMMOBILIZATION
STRESS".

Doctoral student: IVELINA IVANOVA HIMCHEVA, MD
Scientific supervisors: prof. ADRIANA BOCHEVA, DM, PhD (7)

prof. GALYA STAVREVA- MARINOVA,
DM, PhD, Medical Univrsity- Pleven



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-adrenocortical 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
directs Himcheva, MD to study in details its nature, dependence 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 3-, 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 tOQiC 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,MD 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 neurophysiological mechanisms 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 experimental models 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 10ug/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 of man” at the Medical University — Pleven.

Ha ocHoBaHue 4n.59 ot 33514

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

(Prof. Julia Georgieva Nikolova, DM, PhD)



