PE3IOMETA HA HAYYHUTE TPYJIOBE
HA JIOIL. JI-P MAPTAPUTA CTE®@AHOBA BEJIUKOBA (MBAHOBA), IM

MNPEACTABEHU 3A YYACTHUE B KOHKYPC 3A 3AEMAHE HA AKAJIEMUYHA JJIBXXHOCT ,,JIPO®ECOP“ B
OBJIACT HA BUCHIETO OBPA30BAHHUE 4. TIPUPOJJHU HAYKU, MATEMATHUKA 1 THOPOPMATHKA,
MPOPECHOHAJHO HAITPABJIEHHME 4.3 BUOJOTMYECKH HAYKW, 11O CIEHUAJIHOCT ,,0U3UO0JIOI' UsI“,
KBM KATEJAPA , ®U3NOJOI'UA U TATOPU3NOJIOIUA“, MEIJUIIUHCKHA ®AKYJITET,
MEJUIINHCKHA YHUBEPCUTET-BAPHA

IIpeacraBenu ca pe3oMera Ha 53 HayyHH nyOauKanuu, 30 0T KOMTO ca BKJIYEHH B CIIPaBKa 1o 00pa3en
(mokazarean B4. u I'7.), nokasBaima HM3mbJIHEHHME HA MHHHMMAJHHTE H3MCKBAaHHS 3a 3aeMaHe Ha

aKaJeMH4HAa JJTbKHOCT ,,ipo¢pecop”, cbriaacHo 3PACPB.

% Iloka3zaren B4. Xaburumayuonen mpyo = nayunu nyoruxayuu 8 usoauus, KOumo ca pegepupanu u

UHOEKCUPAHU 8 C8EeMOBHOU36eCmHU 6a3u 0antu ¢ nayuna ungopmayus (Web of Science, SCOpus).

B4.1. lvanova M., Belcheva S., Belcheva I., Negrev N., Tashev R. Lateralized hippocampal
effects of vasoactive intestinal peptide on learning and memory in rats in a model of depression.
Psychopharmacology, 2012; 221(4),561-574.

IF 4.061

Rationale. Findings of pharmacological studies revealed that vasoactive intestinal peptide (VIP)
plays a modulatory role in learning and memory. A role of the peptide in the neurobiological
mechanisms of affective disorders was also suggested. Objective. The objectives are to study the
involvement of VIP in learning and memory processes after unilateral and bilateral local
application into hippocampal CA1 area in rats with a model of depression (bilateral olfactory
bulbectomy-OBX) and to test whether VIP receptors could affect cognition. Results. VIP (50
ng) and combination (VIP6-28 10 ng + VIP 50 ng) microinjected bilaterally or into the right
CAL1 area improved the learning and memory of OBX rats in shuttle box and step-through
behavioral tests as compared to the saline-treated OBX controls. Left-side VIP microinjections
did not affect the number of avoidances (shuttle box) and learning criteria (step through) as
compared to the left-side saline-treated OBX controls. The administration of the combination
into left CAl influenced positively the performance in the step-through task. VIP antagonist

(VIP6-28, 10 ng) did not affect learning and memory of OBX rats. These findings suggest




asymmetric effect of VIP on cognitive processes in hippocampus of rats with OBX model of
depression. Conclusion. Our results point to a lateralized modulatory effect of VIP injected in
the hippocampal CA1 area on the avoidance deficits in OBX rats. The right CA1 area was
predominantly involved in the positive effect of VIP on learning and memory. A possible role

of the PACL receptors is suggested.

BwBenenue. Pesynratute oT (hapMakoIOTWYHM M3CIEABAHUS PAa3KPHUBAT, Y€ Ba30aKTHBHHSIT
unTectuHaneH nentua (VIP) urpae mogynupaia posis B o0yueHuero u namerra. [Ipenmnonara
Ce U y4acTHe Ha MeNTHa B HEBPOOMOJIOTMYHUTE MEXAaHU3MHU Ha aQeKTUBHUTE pa3CTpoiicTBa.
Ien: na ce npoyuu yuactuero Ha VIP B npouecute Ha 00ydeHue U aMeT ciell €AHOCTPAHHO U
JBYCTPaHHO IPWJIOKEHUE B XunokamnanHoto CAl mose npu mrbXoBe ¢ MOJEN Ha JAETPECHs
(nByctpanHa ondakropHa Oynoekromust - OBX) u nma ce um3cnensa BimusHueto Ha  VIP
perenTopuTe BbpXy KOrHUTUBHU Toka3atenu. Pesyntatu: VIP (50 ng) u komOunanusra (VIP6-
28 10 ng + VIP 50 ng), MuUKpoHH>KeKTUpaHH ABYCTpaHHO uiu B AsicHoTo CA 1none, monobpsBat
obyuenuero u mamerta Ha OBX 1urbxoBete - TecToBe 3a aktuBHO (Shuttle box) u macusHo (Step
through) u30sreane, B cpaBHeHHE ¢ TpeTupanute ¢ GusnonoruueH pa3rBop OBX koHTpoIH.
Mukpoumxektapaneto Ha VIP B msBoro CAl mose He moBiust Opost Ha u3dsireanusita (Shuttle
box) u kputepuure 3a odyuenue (Step through) B cpaBHeHHe ¢ TpeTupaHuTe ¢ (HU3. pa3TBOP
OBX kontponu. [Ipunaranero Ha kxoMmOuHauusata B JgBOTO CAl NHOBIHMS IOJIOKUTEITHO
MOKa3aTeanTe B TecTa ¢ nacuBHO u3dsrsane. VIP antaronuctst (VIP6-28, 10 ng) He noBnusg
nmokasareiaure Ha oOydenue u mamer npu OBX miabxoBere. Pesynrarure mnpeamosnarar
acuMeTpudeH edekt Ha VIP BbpXy KOTHUTUBHUTE NPOILIECH B XMUITOKamMa Ha mibxoBe ¢ OBX
MOJIeJT Ha Jernpecus. 3akitoueHue. Pesynaratute pa3kpuBar JaTepaau3upal MOy Iupal eext
Ha VIP, unxektupan B CAl nonera Ha Xxunokamina, BbpXy namerosure nepuuutu npu OBX
wrbxoBe. Ilpenumuo ascHoro CAl mone ywyactBa B mosoxxkutenHusi edpexkr Ha VIP Bbpxy

ob0yuyenuero u namerta. [Ipeamnonara ce Bpb3moxHa poist Ha PACI1 peuentopure.

B4.2. lvanova M, Belcheva S, Belcheva I, Stoyanov Z, Tashev R. Modulatory effect of VIP
injected into hippocampal CAl area on anxiety in olfactory bulbectomized rats. Acta
Neurobiologiae Experimentalis, 2014, 74 (3):317-27.

IF 1.286




Vasoactive intestinal peptide (VIP) is a neuropeptide, which is widely distributed in the central
nervous system and peripheral tissues, acting both as a neurotransmitter and ac neuromodulator.
Despite its extensive expression in the hippocampus, amygdala and other limbic system
structures, the effects of VIP on anxiety and depression have not yet been fully investigated. The
aim of the present study was to evaluate the involvement of VIP and VIP receptors in the
mechanism of anxiety in rats with a model of depression (bilateral olfactory bulbectomy), using
the elevated plus-maze test. VIP and a non-specific antagonist of VIP receptors (VIP6-28) were
administered unilaterally into the hippocampal CA1 area of bulbectomized (OBX) rats. VIP (10
ng) showed a tendency for an anxiety-modulatory effect upon right side injection, by reducing
significantly the closed arm time and increasing the open arm time. VIP (100 ng) injected
unilaterally (left or right) into CA1 area induced an anxiolytic-like effect on the activity of OBX
rats (increased the number of open arms entries, open arm time and the ratio open/total number
of entries). VIP6-28 failed to antagonize the anxiety-related behavior of OBX rats in the plus
maze. An unexpected finding in our study was that upon pretreatment with VIP6-28, VIP (10
ng), injected unilaterally (left or right) exerted an anti-anxiety like effect (increased the number
of open arm entries, open arm time and the ratio open/total number of entries). Our data point to
a possible involvement of hippocampal VIPergic neurons in modulating emotional processes or

adaptive responses to stressful stimuli in a rat model of depression.

Bazoaktuaust natectunanex nentus (VIP) e HeBponenTu, KOMTO € MHUPOKO pa3npocTpaHeH
B LIEHTpaJlHaTa HEpBHA cHUCTeMa U B NepudepHUTe ThKaHU, NEHCTBANKKU €IHOBPEMEHHO KaTo
HEBPOTPAaHCMHUTEP M HEBPOMOIYJIaTOp. BbIpeku mmpokara eKCIpecuss B XMUIIOKAMIIA,
amMMrjaaigata W Jpyrd CTPYKTypH Ha JuMOMuYHATa cuctema, edexture Ha VIP Bbpxy
TPEBOXKHOCTTA W JICTIPECHATA HE Ca HAIIBIHO IpoydeHu. LlenTa Ha HAcTOAMOTO M3CIEABaHE
Oewe na ce onenu yyactuero Ha VIP u VIP penentopure B MEXaHU3MHUTE HA TPEBOKHOCT IIPU
IUTBXOBE C MOJEJ Ha Jenpecus (IBycTpaHHa ondakTopHa OyaOeKToMHs), KaTo ce M3IO0J3Ba
TECTBT C MOBAMTHAT KpbcTOocaH JabupuHT. VIP u HecnenuduuHuAT aHTaroHuct Ha VIP
peuenrtopure (VIP6-28) ce mpunarar emnoctpanHo B CAl monera Ha Xumokamma Ha
oynoexkromupanun (OBX) mrexoBe. VIP (10 ng) moka3Ba TEHACHIMS 3a MOJyJIHpAI]
TPEBOXKHOCTTA €(QEeKT MpU WHKEKTHpaHE B JsiCHATa CTpaHa, KaTO 3HAYUTEIHO € HaMaJeHO
BPEMETO Ha MPECTOM B 3aKPUTUTE paMEHa Ha amapara U yBEIMUYEHO BPEMETO Ha IPEeCTOH B
otkputute pamena. VIP (100 ng), nHxekTupan eqHOCTpaHHO (J1sB0 Uiy 1acHo) B CAl nonero,

Mpeln3BUKa  aHKCHOJIMTUYHO-TIOJI00EH e(eKkT BbpXy akTuBHOcTTa Ha OBX miubxoBere




(yBenuueH Opoil BIM3aHMS B OTKPUTUTE paMEHa, BpeMe Ha MPECTON TaM U ChOTHOILEHUE Ha
Oposs Ha BIM3aHUATA B OTKPUTH pameHa/oOmy Opoi Biusanms). VIP6-28 He ycnsa na
aHTaroHU3upa MOBUILIEHOTO TPEBOKHO-110100HO noBeieHne Ha OBX murbxoBeTe B KPbCTOCAHUS
nabupunT. HeoyakBaHO OTKpUTHE B HALIETO MpOy4YBaHe Oe, ye cieq npe-rperupane ¢ VIP6-28,
VIP (10 ng), uHX)eKTHpaH €JHOCTPAHHO (BJISBO WM BISICHO), YIPaXHABA aHKCUOIUTHYHO-
no06eH edekT (yBenrnyaBa Oposi Ha BIM3aHUATA C OTKPUTUTE paMeHa, BPEMETO Ha IIPECTON TaM
U CHOTHOIICHHUETO OpoW BIW3aHHMS B OTKPUTH pameHa/oOuy Opoil BimzaHus). JlaHHute
pa3KpuBaT Bb3MOXKHO y4acTHE Ha XUIOKaMmnanHuTe VIP-epruyHu HEBPOHU B MOAYJIMPAHE HA
€MOLIMOHAJIHUTE MPOLIECH WIM AJANTUBHU PEAKLIUU KbM CTPECOBU CTUMYJIM IPU IUTBXOBE C

MOZCII Ha ACIIPECH.

B4.3. R.Tashev, M.lvanova. Effects of losartan infused into hippocampal CA1l area on
exploratory behaviour of rats. Comptes rendus de | academie bulgare des sciences, 2014, 67 (6),
871-878.
IF0.198

The effects of the specific antagonist of angiotensin Il (Ang Il) type | (AT1) receptors losartan,
infused uni- or bilaterally into the hippocampal CA1 area of male Wistar rats, on exploratory
behaviour were examined. Microinjected bilaterally at a dose of 100 pg, losartan significantly
decreased the horizontal and vertical movements (Opto Varimex apparatus). Microinjections of
losartan into the left CAL area suppressed the exploratory activity, while right-side losartan
administration did not affect it, compared to the respective controls. The effect was more
pronounced when losartan was infused into the left-side as compared to the right hippocampal
CALl area. The main finding was the presence of hippocampal asymmetry in the exploratory
behaviour to unilateral microinjections of losartan depending on the microinjected hemisphere,
suggesting different distribution of AT1 receptors in left and right CA1 hippocampal area.

Hcnensanu ca egextute Ha crierupuyaus aHTaroHucT Ha anruotensud Il (Ang I1) tum 1 (ATI1)
peLenTopUuTe Jio3apTaH, MHKEKTUPAH €JHOCTPaHHO WM ABYyCTpaHHO B CAl XumokammnaiHo
MoJIe BBPXY H3CJIE0BATEIICKOTO MOBeacHHe Ha MBKKH Wistar mrsxoBe. MUKpOUHKEKTHPaH
JIBYCTpaHHO, B 103a 100 pg, no3apTaH 3HAUUTETHO HAMAaJsiBa XOPU3OHTAIHUTE U BEPTUKAIHU

nBkeHus (amapar Opto Varimex). Mukpounxkektupat B j1siBoto CAl nosie, 1o3apTan moTucka




M3ClIeIoBaTeICKaTa akTUBHOCT, JOKaTo mpmiokeH B ascHoTo CAl mose He s MOBIUSABA, B
CpaBHEHHUE ChC KOHTPOJUTE, TPETUPAHU ¢ (hU3. pa3TBOP. Y CTAHOBSBA CE€ 3HAYMTEIIHA pa3iiiKa B
eKCIUIOpaTopHaTa aKTHUBHOCT, NpPH BBBEXKJIAHE B JIIBOTO, B CpPaBHEHUE C JIICHOTO
xunokamnainuo CA1l none. OcHOBHATa KOHCTATALIMS € HATMYUETO HA XUIIOKaMIIaTHa aCUMETPUs
B HM3CJICIOBATEIICKOTO TIOBEJACHHE INMPU €IHOCTPAHHO MHUKPOWHI)KEKTHpAaHE Ha Jo3apTaH B
3aBUCUMOCT OT Xemucdepara, KOETO TMpeArnojara pa3audyHo pasnpeneneHue Ha ATl

PEUCITOPUTE B JIABOTO U JISACHOTO CA1 moje Ha XAIIOKaMIIa.

B4.4. Tashev R, Stefanova M. Hippocampal asymmetry in angiotensin 11 modulatory effects on
learning and memory in rats. Acta Neurobiologiae Experimentalis, 2015; 75(1):48-59.
IF 1.708

Learning and memory effects of angiotensin I (Ang Il) microinjected unilaterally (left or right)
and bilaterally into hippocampal CA1 area on the background of the inhibited hippocampal
angiotensin 1 receptors type (AT1) of male Wistar rats were studied. It was found that the
combination (losartan 100 pg + Ang II 0.5ng) microinjected bilaterally or into the left CA1 area
improved learning and memory in shuttle-box and step through behavioral tests as compared to
the respective controls. The effects were more pronounced after injection into the left CAl area
as compared to the right-side. These findings suggest that Ang Il infused on the background of
the inhibited CA1 hippocampal AT1 receptors ameliorated the cognitive processes. The data
show also an asymmetric effect of Ang Il on learning and memory processes in the hippocampus.
The stronger modulating effect after microinjection of the combination (losartan + Ang Il) into
the left CA1l hippocampal area suggests a leftward bias in the rat. The results point to a
differential distribution of angiotensin Il receptors modulating the learning and memory

processes in the left and right hippocampal CAL1 area.

W3zcnensanu ca epextute Ha anruoreHsuH I (Ang II), MUKpOMHKEKTHPaH eTHOCTPAHHO (JISIBO
wii jascHo) u aByctpaHHo B CAl mosnera Ha xumokamna Ha (oHa HAa MHXUOMpaHU
aHruoTeH3uHoBu Tun 1 perentopu (AT1) BbpXy oOydeHuero u mamerta Ha Mbxku Wistar
ITHXOBE. YCTAaHOBEHO €, 4e KomOwHammsTa (mo3aptan 100 pg + Ang II 0,5 pg),
MUKPOMH)XEKTHPaHa JABYCTpaHHO WK B JsiBoTo CAl mose, nogo6psiBa 00yuyeHHETO U MaMeTTa

Ha IUTbXOBCTC IPH JABAaTa U3IOJI3BAHU TCCTA 3a n305TBaHe (aKTI/IBHO u HaCI/IBHO) B CpaBHCHHC



http://www.ncbi.nlm.nih.gov/pubmed/25856522
http://www.ncbi.nlm.nih.gov/pubmed/25856522

ChC CHOTBETHUTE KOHTpONH. EdekTrTe ca mo-uspazenu ciea nHxekTupane B 1s18oTo CAl more.
Pesynrature mokasBar, ye MHKpowH)kekTHpaHeTto Ha  Ang II, mpm wuaxmbOupanu CA1
xunokamnanau AT1 penenropu, mogo0psiBa KOTHUTHBHUTE MpoLiecH. JlaHHUTE TTOKa3BaT ChIIO0
acuMetpudeH edekt Ha Ang I BbpXy 0OyuyHTETHUTE U TAMETOBH Tpouiecu B xurokammna. [1o-
CWJIHUAT MOAYJIHpAI ePeKT ciie]l MUKpOMH)KEKTHpaHe Ha komOuHanusaTa (1o3aptad + Ang II)
B JIABOTO xunokamnaino CAl nosue npeanosara JisiBO-OpUEHTUPaHa aCUMETPUS IIPU IIIbXOBETE.
Pesynrature codar acMMETpUYHO paslpeleieHUe Ha pEUenTOpuTe Ha aHruoTteHsuH Il

MOJIYJIMPAIIH MPOIICCUTE HAa 00YUCHHE U TIAaMET B JISIBOTO U JsicHOTO CA 1 mosieta Ha XMIOKaMIIa.

B4.5. R. Tashev, M. lvanova. Effect of losartan microinjected into hippocampal CAL area on
anxiety-like behaviour in rats. Comptes rendus de | academie bulgare des sciences, 2015, 68 (9),
1177-1184.

IF 0.233

The effect of losartan (antihypertensive drug), angiotensin type | receptor (AT1) antagonist,
microinjected uni- and bilaterally into the hippocampal CA1 area on anxiety of male Wistar rats
was studied, using the elevated plus-maze test. It was found that bilateral microinjections of
losartan (100 pg) into CA1 area exerted anxiolytic effect. Losartan showed differential effects
depending on the side of administration. Losartan infused only into the left-side increased the
number of the open arms entries, prolonged the time spent there and increased the ratio open/total
entries, reducing the time spent into the closed arms suggesting an anxiolytic effect. Our findings
suggest that the inhibition of hippocampal AT1 receptors by losartan exerted anxiolytic effect.
The data show also an asymmetry of the AT1 receptor-related anxiolytic-like behaviour of the
left and right hippocampal CAL1 area, which might be due to a different distribution of AT1
receptors in the two hemispheres.

EdexTpT Ha no3apTaH (aHTUXUIEPTEH3UBHO JIEKApCTBO), AHTArOHUCT HA aHTHOTEH3WHOBU
peuentopu i 1 (AT1), MUKpOMH)KEKTHPAaH €JHOCTpaHHO U ABycTpaHHO B CAl monera Ha
XHUIOKaMIIa, BbPXY TPEBOXKHO-TI0J00HOTO ChCTOSHHE Ha MBKKU Wistar IUTbXOBE € U3CJIe/IBaH C
TECT MOBJUTHAT KPBCTOCAH JTAOUPHUHT. Y CTAHOBEHO €, Y€ JIBYCTPAaHHOTO MUKPOMH)KEKTHpaHEe
Ha so3aptaH (100 pg) B CA1l nonero oka3zpa aHkcHoiauTH4eH edpekT. Edexkrute Ha no3zapran ca

nudepeHnupany, B 3aBUCUMOCT OT CTpaHaTa Ha mpujioxeHue. Brenen camo B ssiBoto CAl,




yBenu4aBa Oposi Ha BIM3aHUATA B OTBOPEHUTE paMeHa, YAbJKaBa BPEMETO, NMPEKapaHO TaM,
yBeIn4YaBa ChOTHOIIICHUETO Ha Oposi Ha BIU3aHMITA B OTBOPEHUTE paMeHa/00111 Opoil BIM3aHuUs,
HaMajsiBa BPEMETO, MPEKapaHO B 3aTBOPEHUTE paMEHa, KOETO ChOTBETCTBA Ha HaMajeHa
TPEBOXKHOCT. Pe3ynraTute mokaspar, ue nHXxuOupanero Ha xunokamnanaure AT1 perentopu
MMa aHKCUOJIMTHYHO-TI0JI00€H edekT. [laHHnuTe pa3kpuBaT aCUMETPHS Ha OIIOCPECTBAHOTO OT
ATI1 penentoputre B asBo/msicHo CAl mose Ha XWIOKammna aHKCHOJUTHUYHO-TIOJTOOHO
JIEHCTBHE, KOETO BEPOSATHO CE IBJDKH Ha Pa3IMYHOTO pasnpenencHue Ha AT1 peuenrtopute B

IBeTe XeMucdepu.

B4.6. R.E.Tashev, M.S.lvanova, S.P.Belcheva, I.P.Belcheva. Involvement of hippocampal
angiotensin Il type 1 receptors in locomotor activity in rats with a model of depression.

Bul. Chem. Comm., Special Edition E, 2017, 118-122.

IF 0.242

The octapeptide angiotensin Il (Ang Il) is the major effector of the renin-angiotensin system.
Ang Il exerts its effects by binding to Ang Il type 1 (AT1) and Ang Il type 2 (AT2) receptors.
The olfactory bulbectomy (OBX) model is an animal model of depression that produces
behavioural, physiological, and neurochemical alterations resembling clinical depression. To
examine the involvement of Ang Il and AT1 receptors in locomotion we studied the effects of
Ang Il, losartan (AT1 receptor antagonist) infused uni- and bilaterally into hippocampal CA1
area of OBX-rats. The changes in locomotor activity were registered in an Opto Varimex
apparatus. The increased locomotor activity is a typical behavioural phenomenon in OBX rats.
Microinjected bilaterally and left-side into the hippocampal CA1 area Ang II (0.5 pg) increased
the number of horizontal and vertical movements in bulbectomized rats, while losartan (100 pg)
infused bilaterally and the left-side, but not into the right-side, decreased the number of both
horizontal and vertical movements in OBX rats, as compared to saline-treated OBX controls. It
was found that the effects of Ang Il and losartan were opposite and asymmetric in left and right
CA1 area. These data reveal a pronounced lateralized Ang Il effect on the locomotor activity of
OBX rats and suggest a possible involvement of AT1 receptors in the mechanisms of the
olfactory bulbectomy syndrome in rats.




Oxkranentuabt anruotreH3uH Il (Ang II) e ocHOBHuAT edexTop Ha cuUcTeMara PEHUH-
anruoteH3ud. Ang Il ynpaxnssa cBoute edextu upe3 cebp3Bane ¢ Ang Il tumn 1 (AT1) u Ang
IT Tum 2 (AT2) peuentopu. MozaensT Ha ondaxtopHa OyndexTromus (OBX) e KMBOTHHCKH
MOJIeTT Ha JENpecHsi, KOUTO MpEeIU3BUKBA MOBEACHYCCKH, (PU3UOIOTUYHH M HEBPOXHUMHYHU
MIPOMEHH, HAo100sBaly KIMHAYHA Aenpecus. 3a Aa u3ciaeaBame ydactuero Ha Ang [T u ATI
pEeLenTopuTe N0 OTHOUIEHUE HA JIBUraTeIHaTa aKTUBHOCT, MHKeKkThupaxme Ang Il u no3apran
(AT1 penenTopeH aHTaroHUCT), €IHOCTPAHHO M JIBYCTpaHHO B XurnokamnanHoto CA1 mone Ha
OBX-mrpxoBe. [IpomenuTe B ABHraTtenHata akTHBHOCT ca perucTpupaHu c amapar Opto
Varimex. [ToBuiieHara J0KOMOTOpHA aKTUBHOCT € TUITMYEH MOBeAeHYECKU pernomeH npu OBX-
mrpxoBe. Ang II (0,5 png), MUKpOMHKEKTHpPaH ABYCTPAHHO W B JIABOTO XurokamnaiHo CAl
1oJie, yBeJnyaBa Oposi Ha XOpPU30HTATHUTE U BEPTUKAITHU ABMKCHUS TIPU OyTOSKTOMU3UPAHUTE
ITbX0BE, JoKaTo jo3apTad (100 png) MUKpOMH)KEKTUPaH JBYCTPAHHO U CaMO B JISIBOTO IOJE,
HaMmajsiBa Oposi Ha XOPU3OHTAIHUTE M BepTUKamHuTe ABMxkeHus npu OBX mirbxoBe, B
cpaBaeHue ¢ OBX-koHTponuTe, TpeTupanu ¢ (pu3. pa3TBOp. Y CTAHOBEHO €, ue ehekTuTe Ha Ang
II u no3apran ca MPOTUBOIOJIOKHU U ACUMETPUYHHU B JIABOTO U AsicHOTO CAl mone. /lanHuTe
pa3kpuBar u3paszeH jarepanmsupan epekt Ha Ang II Bbpxy JlokoMoTopHAaTa akTuBHOCT HA OBX
IUTbXOBE U mnpeanoiaraT ydactue Ha AT1 peuentopute B MEXaHM3MHMTE Ha CHUHApPOMA Ha

onakropHara Oyn0eKTOMUS MIPH IITHXOBE.

B4.7. R.Tashev, M. Ivanova. Involvement of hippocampal angiotensin 1 receptors in anxiety-
like behaviour of olfactory bulbectomized rats. Pharmacological Reports, 2018,70, 847-852.
IF 2.761

Background: Accumulated evidence suggests that the enhanced brain angiotensin 1l (Ang I1)
activity is associated with stress and anxiety. More recent reports demonstrated that Ang Il
activity is elevated in depression, but the role of hippocampal Ang Il and its receptors in this
state is not well established. The present study investigated the effects of Ang Il and losartan (a
selective Ang Il type 1 receptor antagonist) microinjected into the hippocampal CA1l area on the
anxiety-like behavior in rats with a model of depression. Methods: The bilateral olfactory
bulbectomy (OBX) was used as a model of depression. The stereotaxic technique was used for
bilaterally (right and left) implantation of guide cannulas into CA1 hippocampal area of the OBX

rats. The anxiety state of OBX rats was studied using the elevated plus-maze test. Results: The




bilateral infusion of Ang I1 (0.5 ng) did not change the anxiety-like behavior of OBX rats, while
losartan (100 pg) showed an anxiolytic-like behavior, by increasing the number and time of open
arms entries, the ratio of open/total entries and open/total time and decreasing the number and
time of closed arm entries. Conclusion: These findings demonstrated that the inhibition of
hippocampal AT1 receptors reduces the anxiety in OBX rats, which indicates involvement of

AT1 receptors in the mechanisms of OBX-induced anxiety.

BoBenenue: Harpynanu ca ganHu, KOUTO CBBP3BAT IIOBUIIECHATA AKTUBHOCT HA aHTMOTEH3UH 11
(Ang IT) B MO3BKa CbC CHCTOSIHUATA HA CTPEC U TPEBOXKHOCT. [10-HOBU chOOIIEHNUS [TOKa3BaT, e
akTuBHOCTTA Ha Ang Il e moBuieHa npu aenpecusi, Ho posisita Ha Ang Il 1 HeroBure penentopu
B XHUIIOKaMIIa MpH JIEIpecHs He € ycTaHoBeHa. HacTosAmoTo npoyyBaHe uscienBa ehekTuTe Ha
Ang Il u no3apran (cenexTuBeH aHTaronucT Ha Ang Il Tun 1 peuenrop), MUKpOMHKEKTUPAaHU B
CAl1 nosnera Ha XUIOKaMIla, BbPXY TPEBOKHO-IIOJOOHOTO MOBEACHHUE NP IIIBXOBE C MOJIET Ha
nenpecusi. Meroau: JIByctpanHata ondakropHa Oynbekromusi (OBX) e u3mon3BaHa Kato
Mozen Ha jernpecus. Upe3 crepeoTakcHMyHa TEXHHKAa C€a UMIUIAHTHPAHU BOJCIIM KaHIOIU
nBycTpaHHO (1gcHO U ysiBo) B CA1 xunokamnanau nosiera Ha OBX murbxose. ChCTOSHUETO Ha
TpeBokHOCT Ha OBX 1urbxoBe € u3cieqBaHO 4pe3 TeCT ¢ MOBAUTHAT KPbCTOCAH JIAOMPUHT.
Pesynraru: JIByctpanHoto Mukpourkektupane Ha Ang II (0,5 pg) He mpomeHsl TPEBOKHO-
noxo0HoTo noseaenue Ha OBX mibxoBe, nokaro yo3apral (100 ng) nmokazBa aHKCHOIUTHYECH
edeKT, JeMOHCTpUpaH 4Ype3 yBeIuYaBaHEe Ha Opos Ha BIM3aHMATA U BPEMETO IPEKapaHo B
OTBOPEHMTE paMeHa Ha JaOMPUHTA, ChOTHOLIEHHETO Ha Opoil BIIM3aHUs B OTBOPEHU/0011L Opoit
BJIM3aHUSl M CHOTHOILICHUETO HAa BPEMETO B OTBOPEHU paMeHa/o0LI0 BpeMe M HaMallsiBaHE Ha
Oposl MHA BIIM3aHUS U BPEMETO MpEeKapaHo B 3aTBOPEHUTE paMeHa. 3akitodeHue: Pesynrature
MOKa3Bar, 4ye MHXuOMpaHeTo Ha xunokammnaaHute AT] peuenTopu HamalsiBa TPEBOKHOCTTA
npu OBX murbxoBe, koeTo npeanoinara yuactue Ha AT1 penenropure B Mmexanuzmure Ha OBX-

HHAYOUPAHOTO TPEBOXKHO CHCTOSAHHC.

B4.8. Marinov M, Velikova M., Tashev R., Doncheva D. Modulatory effect of cannabinoid
ligands on the anxiety-like behavior of bulbectomized rats. Journal of IMAB, 2019 25(2), 2544-
2548. SJR0.108




Aim: The endocannabinoid system is considered a key regulatory system in anxiety behavior.
The aim of the present study was to examine the effects of intracerebroventricularly (i.c.v.)
injected cannabinoid ligands on the anxiety-like behavior of rats with a model of depression.
Material/Methods: The olfactory bulbectomized rat (OBX) is a well-established experimental
model of depression. The OBX model exhibits neurochemical changes that are very similar to
those seen in patients with depression. CB1 receptor agonist HU-210 and CB1 receptor
antagonist SR 141716A were injected i.c.v. in OBX rats, and the anxiety-related behavior of the
rats was tested in an elevated plus-maze (EPM). Results: OBX rats showed an increased anxiety-
like behavior at the EPM test. HU-210 produced an anxiolytic-like effect and alleviated the
OBX-induced anxiety, while SR 141716A failed to produce effects on the behavior of OBX rats.
Conclusion: The results suggest that CB1 receptors may be involved in the modulation of

anxiety-related behavior in OBX rats.

Ilen: EnpoxanaOuHOMJHATa CHUCTEMa C€ CUMTa 3a KIIOYOBAa peryjaTopHa CUCTEMa B
TPEeBOKHOTO ToBeZeHue. llen Ha wu3cnenBanero Oemie ga ce w3cieaBar eQEKTUTE Ha
MHTpaepeOpOBEHTPUKYIApHO  (1.C.V.) HMHXEKTHUPAaHU KaHAOMHOWJHW JIMTAaHIU BBPXY
TPEBOXKHO-TI0I00HOTO IOBEJEHME Ha IUIBbXOBE C MOjeN Ha Jenpecus. Martepuan/Meroau:
Ondaxropuata Oynbéexromusi (OBX) e yrBbpAeH ekcriepuMeHTaleH Mojien Ha nenpecus. [Ipu
OBX ce pa3BuBaT HEBPOXUMHUYHU IPOMEHH, KOUTO HAIO1005BaT HAPYIIEHUATA, HAOIIOaBaHU
npu nanueHtu ¢ genpecus. CBI peuentoprust aronuct HU-210 u CB1 peuentopuusr
antaronuct SR 141716A ca umxkektupanu i.c.v. Ha OBX miubXxoBe U TpeBOXKHO-TIOI0OHOTO
MOBEJICHHE Ha IUIbXOBETE € M3CIEABAHO B TECT C MOBJIUTHAT KpbcTocaH jabupuHt (EPM).
Pesyntatn: OBX mibxoBeTe MoKa3BaT MOBUIIEHA CTENEH HA TPEBOXKHO-TIOJOOHO IOBE/IEHUE
npu EPM Ttecra. HU-210 noxa3Ba aHKCHOJIMTHYHO-TIOAOOEH edekT u HamansBa OBX-
MHIyLUpaHaTa TPEeBOXKHOCT, JokaTto SR 141716A He mposBsiBa 3HaUUMU €PEKTH BBPXY
noseneHnero Ha OBX mabxosere. 3axmrodeHue: Pesynratute npeamnosarar, de CBI
PELENTOPUTE BEPOSATHO y4acTBAT B MOJYJIUPAHETO Ha TPEBOXKHO-TIOJOOHOTO MOBEIEHHUE MPH

OBX mrexose.

B4.9. M. Velikova, D. Doncheva, R. Tashev. Effects of Rimonabant on active avoidance
learning in bulbectomized rats. Journal of IMAB, 2020, 26(1), 2936-2941. SJR 0.225
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The abnormal activity of endocannabinoid system has been implicated in the mechanisms of
some psychiatric and neurological disorders. Olfactory bulbectomy (OBX) is an animal model
of depression. We examined the effect of the CB1 antagonist Rimonabant (RIM) on the learning
and memory processes of OBX rats tested in an active avoidance paradigm. RIM was
administered by intragastric cannula to OBX rats once daily for 14 days. OBX rats were divided
into three groups, and RIM was given before; immediately after; or 14 days after OBX. RIM
showed a memory enhancing effect in the sham-operated rats and partially ameliorated the
memory disturbances induced by the bulbectomy, given before OBX or 14 days after OBX. Only
upon administration immediately after OBX, it prevented the development of the memory
deficits. The study provides evidence that impaired endocannabinoid signalling may be

involved in the development of cognitive deficits accompanying the OBX syndrome.

Hapymenara akTUBHOCT Ha €HJOKaHaOMHOMW/HATa CUCTEMAa C€ CBBbpP3BAa C MEXaHU3MHTE Ha
HSKOU TICUXUATPUYHHU U HEBPOJIOTUYHH pa3cTpoiicTBa. Ondakropuara Oynoextomus (OBX) e
KUBOTHHCKH Mojen Ha aenpecus. M3cnensaxme edexra Ha CB1 anraronmcra Rimonabant
(RIM) BBpxy nmpouecute Ha oOyueHue u namet npu OBX mrbxoBe, TECTBAaHU Ype3 Ha METOJ] Ha
akTHUBHO n30sireane. RIM e npuiaran upe3 uHTparactpaisa kaHrosia Ha OBX mrbxoBe BeIHBXK
JTHEBHO, B npoabibkeHue Ha 14 auu. OBX murbxoBere ca pasneneHu Ha Tpu rpynu u RIM e
BbBeXJ1aH choTBeTHO: ipeau OBX; Bexnara ciien OBX; nnu 14 guu cnenq OBX. RIM nokasa
edeKkT Ha noAoOpsiBaHe Ha IaMeTTa MpHU [IaM-ONepPUPAHUTE TUTbXOBE M YaCTUYHO M0100peHne
Ha HapylICHUsTa Ha MaMeTTa, NpeJu3BUKaHu OT OynOekTomusiTa, npuioxeH npeau OBX u 14
nuu cinen OBX. Camo npu npunarane Beanara ciieg OBX, RIM npenorsparsBa pa3BUTHETO Ha
nameroBus aeduuut. IlpegocraBenu ca jokas3aresncTBa, 4e HapylleHaTa €HJI0KaHAOMHOUIHA
CUTHAJIM3alUsl MOKE /1a yJacTBa B Pa3BUTHETO Ha KOTHUTHUBHUTE AeQULUTH, PUAPYKABAIIH

OBX cunapoma.

B4.10. M.Velikova, D. Doncheva, R. Tashev. Subchronic effects of ligands of cannabinoid
receptors on learning and memory processes of olfactory bulbectomized rats. Acta
Neurobiologiae Experimentalis, 2020, 80(3) 286-296.

IF 1.579
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The brain endocannabinoid system has been shown to play a role in many physiological
processes, including mood, learning and memory. It is also involved in the pathogenesis of
anxiety, depression, mood disorders, as well as neurodegenerative disorders, although the exact
mechanisms by which cannabinoid receptors interfere in these disorders are not well established.
The aim of the present study was to evaluate the effects of cannabinoid ligands HU-210 (CB1
receptor agonist) and SR 141716A (CB1 receptor antagonist) on learning and memory processes
of rats with depressive—like state, induced by bilateral olfactory bulbectomy. The bilateral
olfactory bulbectomy (OBX) is a validated model of depression, which can be used also as an
animal model of Alzheimer’s disease. We found that the subchronic treatment of OBX rats with
HU-210 and SR 141716A exerted modulatory effect on rat’s performance in both active
avoidance (shuttle box) and passive avoidance (step through) tests. HU-210 ameliorated the
memory defcits of OBX rats; however, the scores of the sham-operated controls had not been
reached. SR 141716A modified the avoidance performance in OBX rats and showed a memory
enhancing effect in the sham-operated rats. Our fndings suggest that CB1 receptors might be

involved in avoidance learning and memory acquisition in OBX rats.

Mo3byHaTta eHJOKaHAOMHOMJHA CHCTEMa Yy4yacTBa B MHOIO (DU3MOJIOTMYHU IPOLECH,
BKJIFOYMTEIHO HACTpPOEHUE, 00yyeHHEe 1 IaMeT, MMa JIaHHH U 3a y4acTUEeTO U B IaToreHe3ara Ha
TPEBOKHOTO ChCTOSHUE, IEIPECUSATA, KAKTO M Ha HIKOU HEBPOJIEr€HEpaTUBHU 3200 IsIBaHUs, HO
KOHKPETHUTE MEXaHW3MH, 4Ype3 KOUTO KaHAOWHOMJIHUTE PELENTOpU Ca BBBICYEHU B TE3U
pascTpoiicTBa, He ca u3sicHeHH. e Ha HacTOAIOTO M3cneABaHe € Ja ce U3CieaBaT epeKTuTe
Ha kaHaOuHouanute nuranau HU-210 (CB1 peuentopen aronuct) u SR 141716A (CBI1
PELENITOPEH aHTAarOHKUCT) BBPXY MPOLIECUTE HAa 00yYeHHe U MaMeT Ha IIbXO0BE C JENPECUBHO-
M0JI00HO CHhCTOSTHUE, MTPEIU3BUKAHO OT JIBYCTpaHHa ojipakTopHa OynOekromus. J[BycTpaHHara
ondaxropua 6ynoexkromus (OBX) e Banmaupan mMojiea Ha ACMpecHs, KOUTO HAIOCIEIbK Ce
U3IONI3Ba M KAaTO >KMBOTHMHCKM MoOJeNl Ha Oonectra Ha AuxaiimMep. YCTaHOBUXME, 4e
cyoxponuuHoTto Tpetupane Ha OBX mibxoBe ¢ HU-210 u SR 141716A uma mogynupaii edexr
BbPXY MOBEJCHUETO Ha IIbXOBETE MPHU M3IOJI3BaHUTE TECTOBE 3a aKTUBHO M30srBaHE U 3a
nacuBHo u30srBane. HU-210 mnopoGpsiBa mnameroBuTe JAeDUINUTH, HWHIAYUUPAHH OT
ondaxkTopHara OynOekromus; HO Oe3 Ja ce JOCTHraT MoKa3aTeJIUTe Ha IIaM-OlNepUpaHHUTe
koHTpoiu. SR 141716A moBnusiBa moBeneHHETO HA akTUBHO u3bsareane mpu OBX mrbxose,

nokasBa e(peKkT Ha MmojoOpsBaHe Ha MaMeTTa W MpHU LIaM-OlepHpaHuTe IIbXxoBe. Hammre
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pesyaratu npeanojiarat ydactue Ha CB1 peuentopute B MOBeAeHYECKaTa peakius 3a

n30srBane u o0yuntenHute npouecu mpu OBX mirbsxose.

«» Toxkazaren I'7. Hayunu nybnuxayuu 6 uzoanus, pegepupanu u uHOEKCUPaHUu 6 C8eMOBHOU3BECMHU Oa3u

Ooannu ¢ Hayyna ungopmayus: Web of Science, Scopus.

I'7.1. Marinov M., M. lvanova, S. Belcheva, I. Belcheva, N. Negrev, R. Tashev. Influence of
cannabinoid CB1 ligands on exploratory behavior and locomotor activity in rats. Comptes rendus
de | academie bulgare des sciences, 2011, 64 (12) 1785-1792.

IF 0,210

The effects of cannabinoid CB1 receptor agonist HU-210 (5 pg) and cannabinoid CB1 receptor
antagonist SR 141716A (3 pg) injected i.c.v. on the exploratory behavior and locomotor activity
of male Wistar rats were studied. The changes in exploratory and locomotor activity were
registered in Opto Varimex apparatus. Injected 5 min before testing, HU-210 decreased the
number of horizontal and vertical movements while SR 141716A increased the number of
horizontal and vertical movements, as compared to the saline-treated controls. HU-210 and SR
141716A did not disturb the habituation. The data showed that stimulation of CB 1 receptors
suppressed exploratory activity and locomotor activity, and vice versa - inhibition of CB1

receptors stimulated them.

N3zcnensanu ca epextute Ha kaHabuHouaHuss CB1 peuentopen aronucr HU-210 (5pg) u
kaHabunouHust CB1 peuentopen antaronuct SR 141716A (3ug), HHXKEKTUPAHHU 1.C.V., BBPXY
U3CIIC/IOBATEIICKOTO IOBEJCHUE M JIOKOMOTOpPHATa aKTUBHOCT Ha MBkku WIStar rurbxose.
[TpomeHuTe B M3cien0BaTENCKaTa U JTOKOMOTOPHATA aKTUBHOCT ca perucTpupanu ¢ anapat Opto
Varimex. Wmxkektupan 5 wMuHyTH mnpeau tectBanero, HU-210 wHamansBa Opos Ha
XOPH30HTAJIHUTE U BEPTHKAIHUTE JBMKeHUs, aokato SR 141716A ysenuuaBa Opos Ha
XOPU3OHTAJIHUTE M BEPTUKAJIHUTE [BU)KEHUS, B CpPaBHEHHE C TpeTUpaHHUTE ¢ (u3. pa3TBOP
koHTpou. KanaOuHoMIHUTE NUraHauM He HapymMxa XxaOuTyauusara. J[aHHWTe moka3Bar, 4e
ctumynupanero Ha CB1 penentopure noTucka U3ciieJoBaTeackaTa u JOKOMOTOpHATa akTUBHOCT,

a uaxubupanetro Ha CB1 peuenTtopure ru CTUMYIUpA.
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I'7.2. Negrev N., Tashev R., Radev R., lIvanova M. Hormones of hypothalamic-pituitary-thyroid
axis are significant regulators of synthesis and secretion of vitamin K-dependent plasma
coagulation factors. Journal of Biol Regulators and Homeostatic Agents, 2011, 25(1):21-26.

IF 5.183

Present data about hormonal regulation of haemostasis are often contradictory and are mostly
based on clinical observations. The aim of the current research is to study the effects of the
hormones of hypothalamic-pituitary-thyroid (HPT) axis on plasma levels (i.e. on the synthesis
and secretion) of vitamin K-dependent coagulation factors in rats. The study was carried out on
65 male Wistar rats, divided into five groups. The animals were injected subcutaneously (s.c.)
once daily for three consecutive days as follows: the first group was injected with Thyrotropin
releasing hormone (TRH), in a dose of 0.06 mg/kg b.w.; the second group by Thyroid stimulating
hormone (TSH), with a dose of 1 MU/kg b.w., the third and the fourth group respectively with
Liothyroninum (Triiodothyronin, T3) and Levothyroxinum (Thyroxin, T4) with a dose of 0.08
mg/kg b.w. each. The control group rats were injected with saline (the solvent of the hormones),
following the same schedule and volume per kg b.w. The necessary quantity of blood was
acquired by a cardiac puncture under ether narcosis, and antigen levels of plasma factors I, VI,
IX and X (FII:Ag, FVII:Ag, FIX:Ag and FX:Ag) were determined by ELISA kits (Diagnostica
Stago, France).

TRH, TSH, T3 and T4 significantly decreased the plasma antigen levels of FIlI and FVII
(p<0.001). TRH, T3 and TSH reduced significantly FIX:Ag level( p<0.001 for TRH and T3 and
p<0.05 for TSH) while T4 did not exert significant changes ( p>0.05). FX:Ag level was also
significantly reduced by TRH, T3 (p<0.001), TSH and T4 (p<0.01). Plasma levels of vitamin K-
dependent coagulation factors FII:Ag, FVII:Ag, FIX:Ag and FX:Ag are significantly reduced
under the influence of the hormones of hypothalamic-pituitary-thyroid axis which signifies their
decreased synthesis and secretion. T4 does not induce substantial changes in FIX:Ag plasma

level.

Hannyaure naHHM 3a XOpMOHaIHaTa peryjanus Ha XeMocTas3aTa 4ecTo ¢a IPOTUBOPEYUBH U CE
OCHOBABAaT MPEAMMHO Ha KIMHUYHHM HaOmoaeHus. Llenta Ha HACTOAIOTO M3CiIEBaHE € Ja ce
npoydaT e(eKTUTe Ha XOPMOHHMTE Ha XUIOTalIaMO-XHMIO(U30-THPEOHIHATA OC BBPXY
Ila3MeHuTe HuBa (T.e. BbpPXY CHHTE€3a M CeKpelusTa) Ha BHUTaMUH K-3aBucummure

KoaryJanuoHHU (hakTopu IpH MIbXoBe. M3cienBaneTo € mpoBeeHo BhPXY 65 MBKKH TUTbXa
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nopoaa Wistar, pazaenenu B neT rpynu. JKMBOTHHUTE ca MHXKEKTHPAHH IMOAKOKHO, BEIHBX
JHEBHO, B NPOJBJDKEHHWE HA TPU IMOCIEHOBATENHM JHM, KAaKTO CJI€[iBAa: IbpBaTa Ipyna €
WHXEKTUPaHa ¢ THPOTponuH ocBoboxkaasaiml xopmon (TRH), B no3a ot 0.06 mg/kg; BTOpaTa
rpyna - ¢ tupeoua-crumynupaml xopmoH (TSH), B no3a 1 MU/kg, Tpera u 4eTBbpTa Tpyma
CBOTBETHO C JJMOTUPOHUH (TpUoATHPOHKH, T3) 1 JeBoTUPOKCUH (THpOKcUH, T4) ¢ mo3a 0,08
mg/kg. IlnbxoBeTre OT KOHTpOJIHATA Ipyla ca HHXKEKTUPAHU C (UIMOJIOTMYEH pPa3TBOP
(pa3TBOpHUTEN HA XOPMOHUTE), MPUIIOKEH MO ChUIUS MPOTOKOJI. Heo6XoauMOTO KOTUYECTBO
KPBB € MOJIY4YEHO Ype3 ChpJe4Ha IYHKIMs, [10]] €TepHa HapK03a U HUBAaTa HA AaHTUICHUTE Ha
mwiazmenute Qakropu 11, VII, IX u X (FII:Ag, FVII:Ag, FIX:Ag u FX:Ag) ca onpeneneau ¢
ELISA-kuToBe (Diagnostica Stago, ®panmusi).

TRH, TSH, T3 u T4 3nauuTenHo HaMmansABaT ILUIa3MEHHTE aHTUreHHHM HuBa Ha FII m FVII
(p<0.001). TRH, T3 u TSH namansaBat 3nauntentHo HuBoTo Ha FIX:Ag (p<0,001 3a TRH u T3
u p<0,05 3a TSH), noxaro T4 He oka3Ba 3HaunTenHu npomenu (p>0,05). Huoto Ha FX:Ag
CHIIO 3HAUMTENHO HamamnsBa mon aeiicreue Ha TRH,T3 (p<0,001),TSH u T4 (p<0,01).
[Ina3menute HuBa Ha BuTaMuH K-3aBucumure koarynamuonHu dakropu FII:Ag, FVII:Ag,
FIX:Ag n FX:Ag 3HauuTe/lHO HamaljsBaT MOJ BIUSHUETO Ha XOPMOHMTE Ha XHIIOTaJIaMo-
XHUIMO(PHU3HO-THPEOUIHATA OC, KOETO € MHIUKAIM 32 HaMaJIeHW CHHTE3 M cekpenus. T4 He

IpCaAN3BHUKBA CbIICCTBCHU ITIPOMCHU B INIA3MCHOTO HUBO Ha FIXAg

I'7.3. N.Negrev, Y.Nyagolov, M.Stefanova, E.Stancheva.Thyroid hormonal axis regulates pro-
tein C anticoagulation pathway in rats.Central European Journal of Biology,2011,6(4),518-23
IF 1.0

Effects of the hormones of the hypothalamic-pituitary-thyroid axis on some basic parameters of
the activity of protein C anticoagulation pathway in rats are studied. Thyrotropin-releasing
hormone (0.06 mg/kg body mass), thyrotropin (1 1U/kg), triiodothyronine (T3)(0.08 mg/kg),
thyroxine (T4) (0.08 mg/kg), administered subcutaneously for three consecutive days on four
different groups of rats increased significantly activated protein C, free protein S and protein S
activity, and reduced the soluble endothelial protein C receptor. Protein C antigen and total
protein S were significantly elevated only by thyrotropin-releasing hormone and thyroid-
stimulating hormone, but they were not affected by T3 and T4 treatment. The data indicate the
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hypothalamic-pituitary-thyroid axis is involved in the regulation of the protein C anticoagulation

pathway in rats by activation of this system, suggesting a tendency of hypocoagulability.

W3cnenBanu ca epekTUTe HA XOPMOHHTE HA XHUIOTAIAMO-XHIO(PU30-TUPEOHTHATA OC BBPXY
HSIKOM OCHOBHHM TIapaMeTpPH Ha aKTUBHOCTTA Ha aHTHKOATYJIAIMOHHUS T Ha npotenH C mpu
mwIeXxoBe. TuporpornuH-ocBoOoxkmaBany xopmoH (0,06 mg/kg), tuporpommu (1 1U/KQ),
tputontuponun (T3) (0,08 mg/kg), Tupoxcun (T4) (0,08 mg/kg), mpuiokeHN MOIKOXKHO B
POABIDKEHUE Ha TPU TOCIICAOBATEIHU JHH HA YETUPH IPYIHU IIHXOBE MOBHUIABAT 3HAYUTEIIHO
AKTUBHOCTTA Ha akTUBUpaHUs npotenH C, cBOOOHUS POTEHUH S U MPOTEHH S aKTUBHOCTTA U
HaMaJIsiBaT Pa3TBOPHMHUS CHIOTENEH pernentop Ha nporenH C. AHTUreHBT Ha npoteuH C u
OOIIMAT TPOTEMH S ca 3HAYUTETHO MOBHIICHM CaMO 0]l BJIHMSHHE HA THUPEOTPOIHH-
0CBOOOKIABAINS XOPMOH U THPEOCTUMYIIMPAIIUs XOPMOH, 1okaTo T3 u T4 He oka3Bar edekT.
JlaHHUTE TIOKa3BaT, Y€ XOPMOHUTE Ha XHIIOTAJIAMO-XUMO(U30-TUPEOHIHATA OC y4acTBaT B
peryianusTa Ha aHTUKOAryJalMOHHUS T Ha npoTerH C MpH IUTbX0BE Ype3 aKTUBUPAHETO MY,

KOCTO npcarnojiara TCHACHIOWA KbM XHUIIOKOAaryJjiamnus.

I'7.4. Negrev N, Y. Nyagolov, R. Tashev, M. Ivanova. Thyroid Hormonal Axis Modulates
Fibrinolysis in the Rat. Effects of TRH, TSH, T3 and T4 on Fibrinogen, FDP, D-dimer and
Reptilase Time. Comptes rendus de | academie bulgare des sciences, 2011, 64 (8) 1179-1186.
IF 0,210

Thyroid disorders are often reported to be accompanied by modulation of hemostasis. However,
the precise role of the hormones of the thyroid hormonal axis in this aspect is not completely
established yet. This study was aimed to investigate the effects of thyrotropin releasing hormone
(TRH), thyroid-stimulating hormone (TSH), triiodthyronine (T3), and tyroxine (T4) on blood
fibrinogen, fibrin degradation products (FDP), D-dimer, and reptilase time in rats. The
experiments were performed on 65 male Wistar rats. Fibrinogen and reptilase time were
determined by standard kinetic methods; FDP and D-dimer - by ELISA methods. Fibrinogen
plasma concentration was reduced; FDP and D-dimer were elevated; reptilase time was
signicantly elongated (p < 0.001) in all experimental groups by all the hormones applied. The
reptilase time, fibrin degradation products and D-dimer, important parameters characterizing the

functional status of the fibrinolytic system, are shifted unidirectionally and complementary by

16



the hormones enrolled in this study. This allows the presumption that the hormones of
hypothalamic-pituitary-thyroid axis (TRH, TSH, T3, and T4) modulate plasma fibrinolytic
activity in rats via activation of fibrinolytic system.

Hapymenara ¢yHKIMS Ha HIMTOBHMIHATA >KJ€3a YECTO € MpHApPYKEHAa OT IPOMEHU B
xeMocTa3ara. Benpekn ToBa, KOHKpeTHaTa poJii HA XOPMOHHMTE Ha TUPEOUJHATA XOPMOHAIHA
OC B TO3M acCIIeKT BCe OIle HE € ycTaHOBeHa. [IpoyuBaHeTo MMa 3a el J1a u3cieaBa ePeKTHTe
Ha TupeoTponuH-ocBoOokaaBamus xopMoH (TRH), tupeoctumynupamus xopmon (TSH),
tpuioaTuponuH (T3) u tupokcun (T4) BepXy dhubOpuHOreHa, MPOAYKTUTE HA pasrpakJaHe Ha
¢ubpuna (FDP), D-gumepa u pentwiasHOTO BpeMe Mpu IUIbXoBe. EkcnepumeHTHTE ca
NpOBEICHU BBPXY 65 MBXKkHM Irbxa Wistar. Bpemero 3a ¢uOpuHOreH M penrtuiaza e
OTIPENICIIIHO Ype3 cTaHaapTHU kuHeTHuHu MeToau; FDP u D-dimer — no meromute ELISA.
YcTaHOBEHO €, ue Miia3MeHaTa KoHIeHTpanus Ha puOpuHorena e HamaneHa; FDP u D-numepst
ca TIOBWILIEHHU; PENTUIA3HOTO BpeMe € 3HauuTenHo yabkeHo (p<0.001) BBB Bcuuku
eKCIIEPUMEHTAIHU TPYNH C MNPUIOKEHUTE XOPMOHU. PenTunazHoTo Bpeme, NpOAYKTUTE Ha
pasrpaxkgane Ha (uOpuHa u D-mumep, KOWTO ca BaXHH MNapaMEeTpH, XapaKTepU3HUpaIH
(GyHKIIMOHATHUS CcTaTyCc Ha (PUOPMHOMUTHYHATA CHCTEMa, Ca TMOBIUSHU EIHOMOCOYHO U
KOMIUIEMEHTApHO OT XOPMOHHMTE, BKIIOYEHM B U3CIEABaHETO. 10Ba I03BOJISABA
MIPEINOJIOKEHUETO, Y€ XOPMOHHUTE Ha XunoTanamo-xunoduzo-tupeounnata oc (TRH, TSH, T3
u T4) monynupar ninazMeHaTa GUOPUHOIUTHYHA AKTUBHOCT NPH TUIBXOBE UPE3 aKTUBUPAHE Ha

(uOpPHUHOIUTUYHATA CUCTEMA.

I'7.5. Nyagolov, Y., N. Negrev, R. Tashev, M. Stefanova. The Hormones of Thyroid Hormonal
AXxis (TRH, TSH, T3 and T4) Modulate Fibrinolytic System in Rats via Effects on a1-Antitripsin,
a2-Macroglobulin, Vitronectin and Plasmin-a2-Antiplasmin Complex. Comptes rendus de |
academie bulgare des sciences, 2011, 64 (12) 1757-1764.

IF 0,210

The removal of polymerized fibrin from the vascular system by proteolytic degradation
(fibrinolysis) is important for maintaining the hemostatic balance. However, the role of the

hormones of thyroid hormonal axis in regulation of the fibrinolytic system is not clearly defined.
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The study is designed to investigate the effects of the hormones of the hypothalamic-pituitary-
thyroid hormonal axis (TRH, TSH, T3 and T4) on some basic fibrinolysis inhibitors (al-
antitripsin, o2-macroglobulin, vitronectin and plasmin-a2-antiplasmin complex). The experiments
were carried out on 65 male Wistar rats. The hormones were injected subcutaneously once daily
for three consecutive days in the following doses: TRH-0.06 mg/kg body mass; TSH-1 IU/kg; T3
and T4-0.08 mg/kg. Parameters studied were estimated by ELISA methods. The results of this
investigation evidence that the hormones of hypothalamic-pituitary-thyroid hormonal axis (TRH,
TSH, T3 and T4) are substantially involved in regulation of fibrinolysis via suppression of four
basic, clinically and experimentally established, fibrinolysis parameters (ol-antitripsin, o2-
macroglobulin, vitronectin and plasmin-a2-antiplasmin complex), as al-antitripsin, vitronectin
and plasmin-a2-antiplasmin were decreased by all the four hormones, while a2-macroglobulin

was reduced only by TRH and T4.

OtcTpaHsiBaHEeTO Ha MoNUMepu3upaHus (GUOPHUH OT ChAOBAaTAa CHCTEMa 4pe3 MPOTEONTUTUYHO
pasrpaxaane (puOpUHOIN3a) € BAXKHO 32 MOIbPIKaHe Ha XeMOCTa3HUs OaaHc. BeIipeku ToBa,
poJIsiTa HA XOPMOHHUTE Ha TUPEOHIHATA XOPMOHAIHA OC B peryjanuara Ha (UOPUHOIUTUYHATA
cucTtema He € scHO neduHupana. M3crneasaHeTo menu aa npociennd eQexkTuTe Ha XOPMOHUTE Ha
ocTta xumnoTanamyc-xunopuza-murosuana xie3a (TRH, TSH, T3, T4) Bbpxy HIKOU HHXUOUTOPU
Ha ¢QubOpuHOonM3ata (0l-aHTUTPUIICKH, 02-MaKpOTJIOOYIWH, BUTPOHEKTUH U TUIa3MHH-02-
AHTHUIUIa3MHMH KOMIUIEKC). ExcnepuMeHTuTe ca mpoBeneHU BbpXy 65 MBXKHM ITbxa Wistar.
XOpMOHUTE Ca MH)KEKTHPAHU MTOJIKOYKHO, BEIHBK IHEBHO B IIPOIBIKEHUE HA TPU IHU B CIIETHUTE
no3u: TRH—-0,06 mg/kg 1. Terno; TSH-1 [U/kg; T3 u T4-0,08 mg/kg. N3cnensanure napameTpu
ca ompenensHu upe3 ELISA meron. Pesynaratute mokas3Bar, 4ye XOPMOHHUTE Ha THPEOHHATa
xopmoHnanHata oc (TRH, TSH, T3 u T4) yuactBar B perynanusra Ha GuOpuHoONHM3aTa 4pes3
NOTUCKaHE HAa OCHOBHMTE, KJIMHUYHO U EKCIIEPUMEHTAIHO YCTAaHOBEHH IapaMeTpu Ha
¢ubpunonuzara (ol-aHTUTPUIICHH, 02-MaKpOTrJIOOYIHWH, BHUTPOHEKTHH W  IUJIA3MHUH-02-
AHTHUIUIa3MUHOB KOMIUIEKC) - o.1-aHTHUTPUTICUH, BUTPOHEKTHH W ITUIa3MHH-02-aHTUIIIIA3MUH Ce
MOHMIKABaT IOJI ICWCTBHE HA YETUPUTE XOPMOHA; 0.2-MaKpOIIO0yIUHBT C€ TIOHUXKABa camMo OT

TRH u T4.
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I'7.6. Nyagolov, Y, N. Negrev, R. Tashev, M. Stefanova. Effects of the hormones of thyroid
hormonal axis (TRH, TSH, T3 and T4) on plasma coagulation factors V, X1, XII and XIII in the
rat. Comptes rendus de | academie bulgare des sciences, 2011, 64(11), 1623-1630.

IF 0,210

The subtle balance between multiple factors, cofactors, inhibitors and activators involved in hemostasis
is precisely maintained via various regulatory mechanisms, including the endocrine system. However,
the role of the hormones of the thyroid hormonal axis in this regulation is not clearly defined. The study
is designed to investigate the effects of the hormones of the hypothalamic pituitary thyroid hormonal axis
(TRH, TSH, T3 and T4) on plasma activity of clotting factors V, XI, Xl and XIII in rats. The experiments
were carried out on 65 male Wistar rats. The hormones were injected subcutaneously once daily for three
consectutive days in the following doses: TRH - 0.06mg/kg body mass, TSH - 1 IU/kg, T3 and T4 -
0.08mg/kg. Plasma activity of coagulation factors V, X1, XII and X111 were determined by Dade Behring
tests. The results of the study indicate that the hormones of the hypothalamic pituitary thyroid hormonal
axis are substantially involved in the regulation of hemocoagulation of rats by modulationg in different
patterns the activity of clotting factors V, XI, XIl and XIIl. TRH and TSH suppressed (p<0.001) factors
V and XII, increased factor XI1I (p<0.001) activity and did not affect factor XI. T3 and T4 did not inflict
any significant effect on factor V, but decreased the activity of factors XI, X1l and XIII (p<0.001). These
results evidence that the hormones of the thyroid hormonal axis modulate the initial triggering mechanism
of activation of hemocoagulation through the intrinsic pathway via factors XII and XI; the intrmidiate

common pathway steps via factor V; and the last step of fibrin stabilization via factor XIl1I

[TonabpxaneTo Ha GUHHUSA OarmaHC MEX]Y MHOXKECTBO (pakTopH, KO(HaKTOpH, HHXUOUTOPHU U
aKTUBAaTOpH, ydacTBallli B XEMOCTa3aTa C€ OCBHIIECTBSBA 4Ype3 pa3jUuyHU pPeryJaTOpHU
MEXaHW3MH, BKJI. U 4Ype3 E€HJIOKpPHHHATa cucreMa. Poisita Ha XOpPMOHHMTE Ha THPEOMJHATA
XOpMOHAJIHA OC B Ta3M peryjainus He € u3sicHeHa. M3cnenBaHero mMma 3a Len Aa NpOydu
edeKkTUTe Ha XOPMOHMTE Ha XxumoTanamo-xunoduszo-tupeouanara oc (TRH, TSH, T3 u T4)
BBPXY IUIa3MeHaTa aKTUBHOCT Ha (axTopu Ha KpbBochkcupBanero: V, XI, XII XIII y niabxose.
ExcniepumeHTHTE ca HpoOBeNeHH BBPXY 65 MBXKKM IUTbXa nopoja Wistar. XopMOHHUTE ca
WH)XEKTUPAHU CyOKyTaHHO, | TBT THEBHO, B IPOABIDKeHHE Ha 3 1Hu, B 1o3u: TRH —0.06 mg/kg,
TSH — 1 TU/kg, T3 u T4 — 0.08 mg/kg. [1nazmMeHaTa akTUBHOCT Ha KOATyJTAlIMOHHUTE (PaKTOPH
V, Xl, X1l u XIII e onpenensina upe3 Dade-Behring TecroBe. Pesynrartute ot uzcneaBaHero
Mmokaspar, uye xunoraiamo-xunoguzo-tupeonnnata (XXT) oc ywactBa B perynauusara Ha

XCMOKoaryjiganusaTa IMpu IIbXOBC YpPE3 MOAYJIHMPAHC Ha AKTHBHOCTTA Ha KOAr'yJIAlIIMOHHHTC
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daxropu V, XI, XII XIII. TRH u TSH notuckar aktuBHOCcTTa Ha (haktopu V u XII, moBummasar
aktuBHOCTTa Ha (hakTop XII u He moBusaBar dakrop XI; T3 u T4 He oKk3BaT BIAUSHUE BHPXY
¢dakrop V, HOo HamansaBat aktuBHOCTUTE Ha (akTopu XI, XII, XIII. PesynraTure nmokassar, ue
xopMmoHute Ha XXT oc MonymupaT HadalaHUs, IIYCKOB MEXaHU3bM Ha aKTUBUPAHE Ha
XEMOKOAarysiamnusaTa, mocpeacTBoM BbTpentHus nbT U dakropu XI, XII; kakTo ¥ OO BT

nocpencTBoM (akTop V, ¥ mociaeaHus eTan Ha cradunusznpane Ha dubpuna, upe3 dakrop XIII.

I'7.7. Marinov M., M. Ivanova, S. Belcheva, I. Belcheva, D. Kochev, R. Tashev. Effects of
acutely applied cannabinoid CB1 ligands on nociception in rats with a model of depression.
Comptes rendus de | academie bulgare des sciences, 2013, 66(6), 877-882.

IF 0,198

The effects of CB1 receptor agonist HU-210 and cannabinoid CB1 receptor antagonist SR
141716A on nociception of male Wistar rats with a model of depression (bilateral olfactory
bulbectomy, OBX) were studied. HU-210 (5 pg) and SR 141716A (3 pg) were acutely
microinjected i.c.v. on the developed depression background. Nociception was examined as
applied mechanical pressure on the left hind paw of the rat (analgesy-meter test,
Randall&Sellitto). In the OBX rats, it was found that the pain threshold was increased. HU-210
significantly increased the pain threshold in OBX rats, i.e. decreased the pain sensitivity as
compared to saline-treated OBX controls and to sham-operated controls, suggesting an
implication of CB1 receptors in nociception of OBX rats. SR 141716A did not affect the
nociception in OBX rats. These results suggest that stimulation of CB1 receptors in rats with a

model of depression exerted antinociceptive effect.

W3cnenBanu ca edexture Ha CBl peuentopuus aronuct HU-210 m CBI1 peuenropnus
antaronuct SR 141716A BbpxXy Houummenmusta Ha MbKku Wistar mipxoBe ¢ Mojen Ha
nenpecus (IBycTpanHa ondakropHa 6yndekromus, OBX). HU-210 (5pg) u SR 141716A (3ug)
0s1Xa MHMKPOMH)KEKTHpPAaHH €THOKpATHO, 1.C.v., Ha (oHa Ha Pa3BUTO JAENPECHBHO-TIOT00HO
cberostHre. Homumenmusita Oerne u3cieBaHa 4pe3 MpujiaraHe Ha MEXaHWYeH HAaTHCK BBPXY
JsIBaTa 3a/IHa Jiara Ha IrbXa (TecT ¢ aHaiare3umerbp, Randall & Sellitto). Ycranoseno e, ue mpu
OBX mrbpxoBere nparsT Ha OojikaTa € noBuileH, a HU-210 qonbJHUTETHO MOBUINIABA Mpara Ha

6OJ'IKaTa, T.C. HAMAJIsIBa YYBCTBUTCIIHOCTTA KbM 0oJIKa B CpPaBHCHHUEC KAKTO C TPECTUPAHU C (I)I/IB.
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pa3tBop OBX-KOHTPOJIM Taka ¥ C IIaM-ONIEPUPAHU KOHTPOJIU, KOETO MpPEeArnoara MoayIupanio
Biusine Ha CB1 penenropute Bbpxy Hommnenuusta Ha OBX-mimbxoBe. SR 141716A He
noBnust Houuuenuusara npu OBX mibxoBe. Pezynratute nocousar, ye ctumyaupanero Ha CB1

PEUCIITOPUTC IIPU ITIIBXOBEC C MOJICII Ha ACTIPCCUA OKa3Ba AaHTUHOIUICIITUBCH eCI)CKT.

I'7.8. Marinov M., M. Ivanova, S. Belcheva, I. Belcheva, R. Tashev. Effects of acutely applied
cannabinoid CB1 ligands on learning and memory in rats with a model of depression. Comptes
rendus de | academie bulgare des sciences, 2013, 66(9), 1331-1338.

IF0.198

The effects of cannabinoid CB1 receptor agonist HU-210 and CB1 receptor antagonist SR
141716A on learning and memory (shuttle-box) of male Wistar rats with a model of depression
(bilateral olfactory bulbectomy, OBX) were studied. HU-210 (5ug) and SR 141716A (3ug) were
microinjected i.c.v. on the background of developed depression-like state. In non-OBX group,
we found that HU-210 impaired learning and memory, i.e., decreased the number of avoidances
during the two training days and at the retention test (24 h after 2nd training day), while SR
141716A improved learning and memory, i.e., increased the number of avoidances during the
1st and 2nd training day and on the retention test, as compared to the controls microinjected with
saline. Inthe OBX group, HU-210 showed opposite effects, i.e., it enhanced the acquisition and
the retention of the active avoidance task (2nd training day and retention test) compared to the
saline-treated OBX controls, while SR 141716A did not affect significantly the OBX-related
learning and memory deficits. These findings suggest an involvement of CB1 receptors in
learning and memory processes of rats with a model of depression — stimulation of CB1 receptors

in OBX rats enhanced memory and decreased the active avoidance deficits.

N3cnenBanu ca edexrture Ha kaHaOuHomaHus CB1 penentopen aronuct HU-210 u CBI1
peneniroper antaroHucT SR 141716A Bopxy o0yuenueto u mamerrta (Shuttle box) Ha MbxKH
Wistar mirbxoBe ¢ MoJieN Ha Jienipecus (IBycTpanHa ondakropHa Oyndekromusi, OBX). HU-210
(5 ng) u SR 141716A (3 png) 6sixa MUKpOMHKEKTHPAHHU 1.C.V., HAa (OHA HA PA3BUTO JICTIPECUBHO
cbcosinue. B rpynara 6e3 OBX otkpuxme, ue HU-210 BnomaBa o0y4yeHHETO U MaMeTTa, T.€.,
HamassiBa Opost Ha U30SATrBaHUATA IO BpeMe Ha O0YUMTEITHUTE TECTOBE M IIPU TECTa 3a PETEHIIHS

(mamer) (24 waca cnen 2-pust o0yuuTeneH aeH), nokato SR 141716A nonoOpsiBa 00y4eHHETO U
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nameTTa, T.e. yBeJlnyaBa Oposi Ha 30SrBaHUATA 10 BpeMe Ha 1-Bus U 2-pus TPEHUPOBBUEH JIeH
U IIpU TECTa 3a NaMeT, B CPAaBHEHUE C KOHTPOJUTE, MHKEKTHPAHU C (PU3UOJIOTUYEH Pa3TBOP.
B OBX rpymnara, HU-210 moka3a npOoTHBONONOXHU €(pEKTH, T.€., OJ00PU MOKA3aTeIUTE 3a
o0y4YeHHE U ITAMET ITPH TeCTa 3a aKTUBHO U30srBaHe (2-py 00OYYHUTENICH JICH U TECT 3@ PETCHITHS)
B CpaBHeHHE ¢ TpeTtupanute ¢ (us.pazrBop OBX konTpoau, mokato SR 141716A He okaza
3HauuM edekt. Jlanuure nocousar yyactue Ha CB1 pernenropure B npoiecute Ha oOyueHUe 1
MaMeT Ha IUTbXOBE C MojeNa Ha jaenpecus: ctumyinrpanHeTo Ha CB1 peuenropute npu OBX

IIIBXOBE Ho;[06p5113a naMcETTa 1 HaMaJisiBa IIC(i)I/ILII/ITI/ITe Ipu TC€CTA C AKTUBHO HU305TBaHeE.

I'7.9. Belcheva 1., V.Georgieva, M.lvanova,S.Belcheva, R.Tashev. Some neuropeptides and
hemispheric lateralization in cognitive function of rats. J.Pept. Sci., 2014, 20, S250-S251
IF 1.546

The effects of neuropeptides angiotensin Il (ATII), cholecystokinin-8(CCK-8), vasoactive
intestinal peptide (VIP) and somatostatin (SRIF) microinjected unilaterally (left or right) into
the hippocampal CA1 area (ATII,VIP,CCK8) or amygdala (CCK-8) and neostriatum (SRIF) on
learning and memory were investigated.Using stereotaxic apparatus (Stoelting, USA) guide
cannulas were implanted bilaterally into the researched brain structures in accordance with the
coordinates from the stereotaxic atlas of Pellegrino and Cushman.The neuropeptides were
dissolved separately ex tempore in saline and 1l of drug solution (pH 7,4) was infused over a
period of 1 min into left- or right- side of studied brain structures.Male wistar rats were tested in
an active avoidance test (shuttle box).It was found that ATII (50ug) and CCK-8 (0.01 pg)
microinjected into the left hippocampal CA1 area and CCK-8 (0.01 pg) microinjected into the
left amygdala fascilitaed learning and memory as compared to the controls and to the right side.
VIP (50ng) infused into the left CAl area and SRIF (100ng) infused into the left neostriatum
impared learning and memory compared to the right-side infusion. These findings suggest that
the learning and memory effects of neuropeptides are lateralized.This suggests a differential
distribution of neuropeptide receptors, more projections from left hemispheric brain structures
to other brain regions involved in memory processes or lateralization of the interactions between

neuropeptides and other neurotransmitter systems mediating cognitive functions.
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NacnenBanu ca edpexrure Ha Heporentuaute anruoteHsuH I (ATII), xomenucroknHUH-8
(CCK-8), BasoaktmBen wuHTecTHHadeH mnentun (VIP) wu  comarocratmr  (SRIF),
MHUKPOMHKEKTUPAHH STHOCTPAHHO: B JisiBO Wi AscHo xunokammnanHo CAl none (ATII, VIP,
CCK-8), amurnana (CCK-8) , neoctpuarym (SRIF) Bbpxy o0ydenuero u mamerra. C momornira
Ha cTepeoTakcuueH amnapar (Stoelting, CAILl) Boaemu kaHIOIM ca UMILIAHTUPAHU JBYCTPAHHO
B M3CJIEIBAHUTE MO3bUHU CTPYKTYpPH, B CHOTBETCTBHE C KOOPAMHATUTE OT CTEPEOTAKCUYHUS
atmac Ha Pellegrino m Cushman. HeBpomentumute ca pa3TBapsiHH, €X tempore BBB
¢uznonoruueH pa3zreop u 1 pl ot To3u pazrop (pH 7,4) € MUKpOMH)KEKTUPAH B IPOJBIDKCHHUE
Ha | MHHYyTa B JsIBaTa WM JsCHaTa CTpaHa HA M3CJIEABAHUTE MO3BUHHU CTPYKTYpU. MBKKU
IbXoBe mopoja Wistar Osxa TecTBaHHM B TECT 3a akTHBHO m30srBane (amapar Shuttle box).
Ycranoeno e, ue ATII (50 pg) m CCK-8 (0,01 pg), MUKPOUHKEKTUpPAHH B JISBOTO
xunokammamao CAl mome m CCK-8 (0,01 pg), MUKpOMHIXKEKTUpaH B JisBaTa aMHTIaJa,
ylecHsBaT 00y4eHHETO U TTaMeTTa B CpaBHEHHE C KOHTPOJIUTE, MUKPOWH)KEKTUPAHU B JSICHATA
ctpana. VIP (50 ng), BpBenen B msiBoro CAl mone u SRIF (100 ng), BbBeAeH B JeBHUS
HEOCTPHUATYM, BIIOIINXA OOYYUTEITHUTE U MAMETOBUTE MPOLIECH, B CPABHEHHE C BHBEXKIAHETO B
JsiICHaTa CTpaHa. YCTAaHOBEHUTE MHaHHU IMpelanojaraT  Jarepanu3anus Ha e(dekTuTe Ha
HEBPOIIENTUAUTE BbpXY OOYYEHHMETO U IameTTa. 3a HalOitojaBaHuTe eeKTH Ouxa MOINIH Jia
JOTIPUHACIT OCOOCHOCTUTE B pasNpeAeNICHUETO Ha HEBPONENTHIHUTE PEEITOPU; HAJIMYUETO
Ha MOBEYE MPOEKIHUU OT MO3BYHHUTE CTPYKTYPH Ha JISBOTO MOJIYKBIOO KBbM APYTH MO3BbUYHU
00JIacTH, Y4acTBaIllM B TIPOLIECUTE HA ITAMETTA, WIH JIATepAIN3alUsITa IPU B3aMMOICHCTBHTA

MCXKAY HEBPOICIITUAUTE U APYIrd HCBPOTPAHCMUTCPHU CUCTEMH, MEAWHPAIIN KOTHUTUBHUTC

GbyHKIIH.

I'7.10. R.Tashev, M.lvanova.Lateralized hippocampal effects of angiotensin IV on learning and
memory in rats. Comptes rendus de | academie bulgare des sciences, 2015 68 (10), 1309 -1316
IF0.233

The effects of angiotensin IV (Ang V) infused unilaterally (left or right) and bilaterally at a dose
of 0.1 nmol into hippocampal CA1 area of male Wistar rats on learning and memory (shuttle
box) were studied. In shuttle box behavioral test, it was found that Ang IV microinjected into
the left CAL area or bilaterally improved learning and memory as compared to the saline-treated

controls. Right-side Ang IV microinjections did not affect the number of avoidances (shuttle-

23



box) as compared to the right-side saline controls. Left-side Ang IV microinjection increased
the number of avoidances on the first and second training day and the retention test (shuttle-box)
as compared to the right-side Ang IV-treated rats. These findings showed lateralized learning-
and memory-improving effects of Ang IV on cognitive processes in the hippocampus and

suggest a differential distribution of AT4 receptors mediating these processes.

Nzcnenpanu ca eextute Ha anruoreHsuH 1V (Ang [V), umxkexktupan eqHocTpaHHo (JISIBO WU
JSICHO) U JaBycTpaHHO B j03a oT 0,1 nmol B CAl mnojera Ha Xxumokamia Ha Mmxku Wistar
IUTbXOBE BHPXY 00ydeHueTo u mamerra. [Ipu tecta ¢ aktuBHO n3bsrBane (Shuttle box) Gere
YCTAaHOBEHO, Y€ MHUKpOMHXeKTupaHero Ha Ang IV B smsBoro CAl mosie win JIBYCTPaHHO
mo100psiBa 0OOYYEHUETO M MaMeTTa B CpaBHEHHE C KOHTPOJIUTE, TPETHPAHU C (PU3. pa3TBOp,
JIOKAaTO BBBEKIAHETO B JIICHATA CTpaHA HE MOBJIMSIBA Oposi HA M30ATBAHUSATA, B CPABHEHUE C
KoHTponute. Mukpourxkektupanero Ha Ang IV B nsBoro CAl mone yBenuuaBa Opos Ha
n30ArBaHUATa HA MIBPBUS U BTOPUSI TPEHUPOBBYCH JICH M MPH TecTa 3a PETeHLHUs (I1aMeT) B
cpaBHeHUE C IuTbXOBeTe, Tpetupanu ¢ Ang IV B gsacHoto CAl mone. YcraHoBeHu ca
natepanu3upanu epekt Ha Ang [V npu BbBEXIaHE B XUTIOKaMIIa, ITOI00pSBANIN O0yICHETO
namMeTTa Ha IUTbXOBE, 32 KOUTO BEPOATHO JompuHacs AudepeHundpaHoTo pasnpeaeiacHie Ha

xunokammnanaute AT IV peuenropu.

I'7.11. M.S. lvanova, R.E. Tashev. Intrahippocampal administration of losartan improves
learning and memory in rats with model of depression. Bul.Chem.Comm., Special Edition E,
2017, 169-174.

IF 0.242

The brain renin-angiotensin system is involved in learning and memory, but the role of
angiotensin 11 and its receptors in these processes is not well established. The effects of losartan
(angiotensin type 1 receptor antagonist) and angiotensin Il, microinjected bilaterally into CA1
hippocampal area on learning and memory in rats with a model of depression (bilateral olfactory
bulbectomy), using two avoidance paradigms: active avoidance (shuttle box) and passive
avoidance (step through) were investigated. After stereotaxic implantation of guide cannulas
into the CA1 area of dorsal hippocampus angiotensin Il (0.5ug) and losartan (100pg) were

microinjected separately, 5 minutes before each training session. It was found that intra-CA1
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losartan reverses memory deficits induced by bulbectomy unlike angiotensin 1l which did not
show any effect. The data suggest an involvement of angiotensin type 1 receptors in modulating

memory processes in rats with model of depression

Mo3buHaTa peHUH-aHTMOTEH3MHOBA CUCTEMA y4acTBa B OOYUUTEIHUTE U TIaMETOBU INPOLIECH,
HO poJiAiTa Ha aHruoTreH3uH Il M aHrMOTEeH3MHOBUTE peLenTopu He € 1o0pe yCTaHOBEHa.
Wzcnensanu ca edexkrure Ha anrunoteHsuH Il u mo3apran (aHrHOTEH3MH THUN | penenTopeH
AHTaroOHWCT), MUKPOUH)KEKTHPAHU JIBycTpaHHO B CA 1 XunokammnaaHo I10Jie BbPXY 00y4EHHETO
U MaMeTTa IIpH IIBX0BE ¢ MOJIeJ Ha Jierpecus (IByCTpaHHa ondakTopHa O0ya0eKToMus), KaTo
ca WU3IOJI3BAaHU JBa TeCTa 3a M30SArBaHE C OTPHUIATENIHO MOJKPEIUICHHE: aKTUBHO M30sArBaHE
(shuttle box) wu macuBHO m3GsrBane (Step through). Cien crepeoTakCcHYHO MMILIAHTHPAHE HA
Bojieny KaHwou B nojieta CAl Ha nop3annus xunokamil, anruotensud Il (0,5ug) u nozapran
(100pg) Osxa MUKPOMH)KEKTUPAHH CaMOCTOSITENHO, 5 MUHYTH TpeIu BCAKa TPEHUPOBBYHA
cecHsi. YCTaHOBEHO €, Ue JIO3apTaH MpeMaxBa Mpeu3BUKAHUTE OT OyJIOEeKTOMUATA O0YIUTEITHU
Y MMaMETOBH JACUITUTH TPU TECTOBETE 3a M30ATBAHE, 3a pa3jvKa OT aHTHOTeH3UH I, KolTo He
noka3Ba 3HaunM edekrt. /laHHWTE MOKa3BaT MOIYJIHMPAINO y4yacTHe HAa AaHTMOTCH3WH TUIl |

PEUCITOPUTE B TIAMCTOBHUTC ITPOLCCH IIPHU IINIBXOBC C MOACII Ha ACIIPCCUA.

I'7.12. Tashev R, Velikova M. Subchronic central administration of cannabinoid ligands
modulates nociception in bulbectomized rats. Folia Medica, 2019, 61(4): 540-544. SJR 0.252

Introduction: Endocannabinoid system is involved in neuropsychiatric disorders such as major
depression. The bilaterally olfactory bulbectomized rat is widely used as an animal model of
depression. The removal of the olfactory bulbs produces behavioral, physiological, and
neurochemical alterations resembling clinical depression. There is increasing evidence that
highlights the important role of cannabinoid signaling in depression and nociception.

Aim: To investigate the effect of CB1 receptor agonist HU 210 and CB1 receptor antagonist SR
141716A administered i.c.v. subchronically (7 days) on nociception of rats with model of
depression - bilateral olfactory bulbectomy (OBX). Material and methods: Experimental model
of depression - bilateral olfactory bulbectomy (OBX). Bilaterally olfactory bulbectomized rats
were used as an experimental model of depression. HU 210 (5 pg) or SR 141716A (3 pg) were

infused i.c.v for 7 consecutive days, starting 15 days after the olfactory bulbectomy. Nociception
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was examined by applying paw pressure test (algesimeter) evaluating the rat pain threshold. On
day 7, five minutes after the last microinjection, the rats were tested in an algesimeter and their
mechanically evoked pain responses were measured in arbitrary units (AU). Results:
Microinjections of HU 210 (5 pg) significantly decreased the pain threshold in olfactory
bulbectomized rats, while SR 141716A (3 pg) exerted antinociceptive effect by increasing the
pain threshold. Conclusion: Data point to an involvement of CB1 receptors in depression-like
behavior and nociception in olfactory bulbectomized rats and support the data for the association

between depressive disorder and pain pathways.

BeBenenue: EnpoxkanaOuHOMOHATa cHUCTEMa y4yacTBa B pa3BUTHETO HA IICUXMATPUYHU
pa3cTpoiCTBa, Cpell KOUTO U Aenpecus. J[BycTpaHHaTa oidakTopHa OyJI0eKTOMUS MPH IUIBX €
YTBBPJCH )KMBOTUHCKU MOJIEN Ha fenpecus. OTCTpaHsABaHETO HAa OOOHATEIHUTE JIYKOBULY BOAU
710 TIOBEJICHYECKH, (PU3MOJIOTUYHHM M HEBPOXMMHUYHM IIPOMEHHM, HArono0sBalll¥ KIMHUYHATA
nenpecus. MMa Bce MoBede JI0Ka3aTeNCTBAa, KOWUTO IOAYEpTaBAT BakHaTa pOJd Ha
KaHaOMHOUTHATA CUTHAJIM3AIM Npu aenpecus u Horuuenuus. Llen: [la ce uzcneasar epexrure
Ha CBIl peuentopuus aronnct HU-210 u CBI1 peuentopnusi antaroHuct SR 141716A,
IPUIIOKEHH 1.C.v. cyOXpoHUYHO (7 AHM) BbPXY HOLMLENIMATa Ha uIbXxoBe ¢ OBX mozen Ha
nenpecus. Marepuan u meroau: Kato ekcrieppuMeHTaneH Mojell Ha JeNpecus ca W3IMO0JI3BaHU
IUTbXOBE C ABycTpaHHa ondakTopHa Oyndexkromus. HU 210 (5 pg) unu SR 141716A (3 pg) ca
BBBEXJIaHU 1.C.v B MPOABIDKEHHWE Ha 7 TOCJENOBaTeIHU [HU, C Hadajgo 15-1 geH cien
ongakropHara OynOekromus. Houunnenmusra e n3cineaBana ype3 npuiaraHe Ha TeCT 3a HaTHCK
Ha JlanaTa (aHaJIre3UMEThD), OLIeHsBAIL ITpara Ha 0oJika rpu mirbxose. Ha 7-Mu JieH, neT MUHYTH
ClIe]] TIOCTIeIHaTa MUKPOUHIKEKIINS, TUTBXOBETE Ca TECTBAHU B AHAITE3UMETHD U MEXaHUYHO-
Ipelr3BUKaHaTa peakiys Ha 0ojka e u3mepeHa B cboTBercTBamu enununu (AU). PezynraTu:
Muxkpoumxkektupanusat HU-210 (5pg) 3HaunTeHO HaMalisiBa MOBHUILICHUS Mpar Ha OoJkara
npu OynOekromMu3upaHu MmiIbxose, Jokato SR 141716A (3ug) mposiBsIBa aHTUHOLMIIETITUBEH
e(eKT, upe3 JOMBIHUTEIHO NOBUIIABaHE Ha Mpara Ha Oosikara. 3akitoueHue: JlaHHuTe codar
yuactueto Ha CB1 peuenrtopute B 1enpecuBHO-NI0I00HOTO MOBEIEHNE M HOLMIENIMITA TIPU
Oyn0eKTOMU3UpaHU IUTbXOBE M MOAKPENST JaHHUTE 3a Bpb3KaTa MEXKIY JENpEecUBHOTO

pa3CTpOﬁCTBO " HApYHICHUATA B CUTHAJIHUTC ITbTHUILA HA OoJKara.
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I'7.13. Panayotova G, Pavlova S., Ivanova M, Doncheva D, Velikova M. Evaluation of

academic stress among international students. Suppl. Journal of IMAB, 2021, 94-96. SJR 0.225

Medical students experience high levels of stress during their course of academic studies. The
aim of our survey was to examine the academic factors affecting the levels of stress of
international medical students and to evaluate the differences in the stress levels related to the
academic demands. Twice in the academic year (November and May), the participants - 1%-year
international medical students, filled University Stress Scale (USS) and Academic Factors Stress
Scale (AFSS). The results from the analysis of the USS scores indicate that the items, causing
frequently stress were “Academic/coursework demands” and “Procrastination”. Most of the
factors evaluated as ones producing moderate stress, according to the AFSS, were related to the
study. “Worrying about examination” and “Difficulty in remembering all that is studied”” showed
a decrease from November to May, still being factors for a moderate level of stress experienced

by the students.

CryaeHTuTe MO MEOUIIMHA M3MHUTBAT BUCOKM HUBAa HA CTPEC MO BPEME Ha aKaJIeMHYHOTO
oOyuenue. Llenra Ha HameTo mpoy4uBaHe Oelle J1a yCTAHOBUM KOU ca aKaJIeMUYHHUTE (PaKTOpH,
BIIUSICIIM BbPXY HHUBATa Ha CTPEC MPU UYKIACCTPAHHU CTYAEHTH MO MEIUIIMHA U J]a OLIEHUM
Pa3IMKUTE B HUBATA HAa CTPEC, CBhP3aHM C aKaJCMUYHUATE U3UCKBaHUs. [|Ba MbTH Iipe3 yueOHaTa
rojvHa (HOEMBPHU U Mail) yuacTHULIMTE — 1-Ba TOJWHA YY>KJIECTPAaHHU CTYJICHTU 110 METUIIMHA,
nombiHuxa University Stress Scale (USS) u Academic Factors Stress Scale (AFSS).
Pesynrarure oT ananuza Ha pesyaTtarure oT USS nokassar, 4e pakTopuTe, IPUUUHSIBAIIN YECTO
cTpec ca ,,M3uckBaHusaTa, CBBP3aHU C aKaJeMUYHUTE 3aablKeHus  u ,,Otnarane’. [loBeuero
oT (akTOpUTE, OIEHEH! KaTO MpPEeIU3BUKBAIIN yMepeH cTpec, cropen AFSS, ca cBwp3anu c
yueHnero. @akropure ,,I[purecHenus 3a uznura® u ,,TpyJHOCTTH NpU 3alIOMHSIHETO HA BCUUKO,
KOETO ce y4yHu‘ ToKa3BaT HaMmaJeHHe OT HOEMBPH JO0 Mail, HO ce 3ama3BaT KaTo (akTopH,

IMpUYUHABAIIKM YMEPCHO HUBO HaA CTPEC CPEa CTYACHTHUTE.

I'7.14. Doncheva D, lIvanova M, Tashev R,Velikova M.Effects of CB1 antagonist on
mechanical nociception in olfactory bulbectomized rats. Suppl. Journal of IMAB, 2021, 64-66.
SJR 0.225
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The endocannabinoid system modulates the activity of neurotransmitter systems in CNS and
regulates many physiological functions. Its role in the control of pain and emotional states is
well established. Disturbances in the ECS are associated with psychiatric disorders, including
depression. Aim of the study: to examine the effect of the selective CB1 receptor antagonist
SR141716A on nociception of rats with a model of depression - olfactory bulbectomy (OBX).
SR141716A (Rimonabant) was administered intragastrally for 7,14 and 21 days after
bulbectomy. OBX rats showed higher pain threshold in the paw-pressure test. Rimonabant
additionally increased pain threshold upon 14 days administration, as compared to the OBX
controls; when given 7 or 21 days after bulbectomy, the CB1 antagonist did not produce
significant changes. The blockade of the CB1 receptors in the two-week interval, when the

depressive-like state developed, increased the mechanical response thresholds in OBX rats.

Enpokanabunounnata cuctema (EKC) momaynupa akTUBHOCTTa Ha HEBPOTPAHCMUTEPHUTE
cucremu B IIHC u perynupa muoro ¢usuonornunu ¢pyaxiuu. HeitHata posns B KOHTpona Ha
OoJiKaTa ¥ EMOIIMOHAIIHUTE ChCTOSIHUA € oOpe ycTtanoBeHa. Hapymenusra B EKC ca cBbp3anu
C HSAKOW MCUXUATPUIHH 3a00JIsIBAaHUS, BKIIFOUNUTEHO nenpecus. Llen: na ce uszcnenBa epekTbT
Ha cenexktuBHUsA CB1 peuenropen antaronuct SR141716A BbpXy HOLMIENIUATA HA TUIbXOBE
c mozen Ha aemnpecus - ondaxtopHa Oyndexkromus (OBX). SR141716A (Pumonabant) e
MpUJIaraH MHTpAracTpaiHo B mpoabkeHue Ha 7, 14 u 21 nuu cnex OynbGexkromusita. OBX
IUTbXOBETE TOKAa3BaT MO-BUCOK IMpar Ha OoJKa MpH TecTa 3a HATHUCK Ha Jarmara. Rimonabant
JOITBIHUTEITHO MOBHUIIIABA ITpara Ha OoJikarta cies 14-1HeBHO npuioxenue, B cpaBHeHne ¢ OBX
KOHTPOJIUTE; JIOKATO NpU 7- W 21- THEBHO NMPWIOKEHUE HE C€ YCTAaHOBSIBAT 3HAUYUTEIIHU
npomenu. biokanara na CB1 peuentopure B AByCEIMHUYHUS BPEMEBH MHTEPBAJ, KOTraTo ce
pa3BuBa JICIPECUBHO-TIOO0OHOTO CHCTOSTHUE, MOBUINIABA TIparoBeTe Ha OOJKa B OTrOBOP Ha

MexaHu4uHO JipazHeHe npu OBX murbxose.

I'7.15. Velikova M, Kuneva M, Shikova L, Tashev R. Blockade of CB1 receptors differentially
modulates acetylcholine release in rat hippocampus in vitro. Archives of the Balkan Medical
Union. 2021; 56, Supplement 1. S574  SJR 0.125

Introduction. Studies have shown stimulatory effects of cannabinoid antagonists on electrically

evoked [3H]-acetylcholine (ACh) release in hippocampus. The aim of the present study was to
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evaluate the differences in the release of [3H]JACh in slices from left (LH) and right (RH) rat
hippocampus and the effect of cannabinoid CB1 antagonist SR 141716A on spontaneous and
evoked release. Material and methods. Slice preparations dissected from rat hippocampus were
used for the experiments. The release of [3H]-Ach in response to field stimulation was
determined radiochemically, the Ach content was assayed by HPLC. S1 and S2 are the mean
values of the evoked release following the first and second stimulations. Results. The
spontaneous [3H]-ACh release in LH was greater than that in RH. The evoked release in LH was
higher at re-stimulation (S2 >S1); in RH S1 and S2 values were close. The control experiments
with SR 141716A solvent (DMSO) confirmed the differentiation between the spontaneous
release in slices from RH and LH. In the presence of SR 141716A we observed the following
effects: LH - the spontaneous release decreased compared to the controls; there was a peak in
response to stimulation (S1); RH spontaneous release increased and greater evoked release was
present (S2). Conclusion. The cannabinoid CB1 antagonist SR 141716A showed a differential
modulatory effects on acetylcholine release in slices form R and L rat hippocampus. In LH the
spontaneous release was inhibited; the evoked one increased, in RH there was an increase in

both spontaneous and evoked release.

BwBenenune. Mma nannum 3a ctumynupamy eQekTH Ha KaHAOWHOWJHHUTE aHTarOHUCTH BBHPXY
SJIIEKTPOCTHUMYJIHPAHOTO 0cBOOOkMaBane Ha [3H]-aneTmixonud (ACh) B xumokamra. [lenra Ha
HACTOAIIOTO M3CcIeBaHe Oelle Ja ce OLEHAT pa3nukuTe B ocBoOoxaaBaHeTo Ha [3H]ACh B
cpe3ose ot aeBust (LH) u gecaus (RH) xunokamn Ha miabx u edexra Ha kaHaOuHouHust CB1
anTaronuct SR 141716A BbpXy CIOHTAaHHOTO U MPEIN3BUKAaHO OCBOOOK1aBaHe. Marepuanu u
METOJIU. 3a €KCIIEPUMEHTHUTE ca W3IMOJI3BaHU IMpenapaTd OT CPe30BE Ha XUIIOKAMII OT ILTBX.
OcBoboxnaBanero Ha [3H]-Ach B oTroBop Ha eleKTpOCTHUMYNALMS HA TOJETO € OMPEIEICHO
pariuoXUMHUHO, chabpkaHueTo Ha Ach e ananmsupano upe3 HPLC. S1 u S2 ca cpennute
CTOMHOCTH Ha NPEIU3BUKAaHOTO OCBOOOXKIaBaHe CJIeJ I'bpBaTa M BTOpaTa CTUMYJAIlUs.
Pesyntatu. Cniontannoto ocoboxaaBane Ha [3H]-ACh B LH e mo-romsmo ot ToBa B RH.
[penu3BrkaHoTo ocBOOOXKAaBaHe B LH e mo-Bucoko mpu moBTOpHa ctumynanus (S2>S1);
B RH S1 u S2 croitHocTute ca 6mu3ku. KoHTpomHUTE eKcriepuMeHTH ¢ pa3TBopuTen Ha SR
141716A (DMSO) notBbpauxa nudepeHnranyuara Mexay CIIOHTAHHOTO OCBOOOXK/IaBaHE B
cpe3ose or RH u LH. B npucsctBuero na SR141716A nabmonaBaxme ciennure edexru: B LH
- CHOHTaHHOTO OCBOOO’KIaBaHE HaAMaJIsIBa B CPAaBHEHHE C KOHTPOJIUTE; HAJUIIE € UK B OTTOBOP

Ha CTUMYJIallud (Sl), B RH - cmonTanHoTO OCBO60)KI[aBaHC € YBCIIMYCHO, OTYUTA CC ITIO-TOJIAMO
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npean3BUKaHo ocBoOoxmaBane (S2). 3akmouenue. Kanabunoummanusat CB1 anmtaronumct SR
141716A nokasBa pa3IuyHU MOTyJIUpaIIi epeKT BbPXY OCBOOOKIaBAaHETO HA allETUIIXOJIUH B
cpe3oBe oT R u L xunokamn Ha tursX. [Ipu LH cmoHTaHHOTO 0CBOOOX1aBaHEe € MHXUOUPAHO;
MpeAN3BUKAHOTO ce yBenuuaBa, npu RH ce yBennuaBa KakTo CHOHTAaHHOTO, Taka M

MNpECaAN3BUKAHOTO OCBO60}KI[aBaHe.

I'7.16. M. Velikova, D. Doncheva, R.Tashev. CBL1 receptor antagonist SR141716A modulates
locomotor activity in OBX rats. Journal of IMAB, 2022, 28(1), 4202-4206. SJR 0.225

Dysfunction of the endocannabinoid system has been related to depressive-like behavior. In our
study, bilateral olfactory bulbectomy (OBX) was used as an animal model of depression. We
evaluated the effect of the selective CBl-antagonist SR-141716A (Rimonabant) on the
exploratory and locomotor activity of OBX-rats. Rimonabant was administered intragastrically
for 14 days to OBX-rats, divided into 3 experimental groups, where the drug was given before;
immediately (1-14 days) after; or 14 days (14-28 day) after OBX. Exploratory and locomotor
activity of OBX-rats was tested in an Opto-Varimex apparatus. SR-141716A, administered
subchronically, intragastrically exerted locomotor stimulating effects in OBX- and sham-
operated rats, while the exploratory activity was not affected. The time interval for the drug
administration is of significance for the manifestation of the effects on locomotor activity in
OBX-rats. SR-141716A applied 14 days before OBX or after the development of a depressive-
like state (14-28 days after OBX), but not immediately after OBX (1-14 days) aggravated the
OBX-induced hyperlocomotor state.

Hapymenara ¢yHKuMsHa €HJOKaHAaOMHOMJHATa CHCTEMa C€ CBbp3Ba C JIEPECUBHOTO
noBeqeHre. B npoyuyBaHeTo € u3noii3BaHa ABycTpanHa ojipaktopHa oynoexkromus (OBX) karo
KUBOTUHCKHM Mojien Ha fenpecus. Ouenuxme edekra Ha cenekTuBHUs CB1 antaronuct SR-
141716A (PumonabaHT) BbpXY H3ClIe[OBaTeNICKaTa M JIOKOMOTOpHAaTa akTUBHOCT Ha OBX-
IUTbXOBE. PUMOHA0AHT € mpuiaraH MHTparacTpajiHo, B MpoabiukeHue Ha 14 auu Ha OBX-
ITBXOBE, PA3JEJICHN HA 3 €KCIIEPUMEHTAIHU IPYNH, CBOTBETHO € IpuiioxeHue npeaun OBX;
BenHara (1-14 muum) cneq OBX; wiu 14 nuu (14-28 nmen) cneq OBX. U3cnenoBarenckara u
JokoMoTopHara akTuBHOCT Ha OBX-rurbxoBere e TecTBaHa B amapar Opto-Varimex. SR-

141716A, npunaran cyOXpOHHYHO, MHTparacTpajHO IOKa3Ba JIOKOMOTOPHO-CTUMYJIHUPALIH
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epexT npu OBX- 1 mam-onepupanu IIbX0BE; N3CIEJ0BATEICKATAa AKTUBHOCT HE CE TOBJIMSIBA.
WHTepBaIbT OT BpeMe 3a NMpHJIaraHe Ha BEIECTBOTO € OT 3HAYEHHUE 3a IPOsiBaTa Ha e(eKTUTe
BBpXY JABHrarenHara akTUBHOCT. SR-141716A, BeBexnan 14 guu npenn OBX wim cnen
Pa3BUTHUETO HA JAENPECUBHO-110/100HO cheTosiHME (14-28 nuu cienq OBX), HO He U BeHara cien

OBX (1-14 nun), 3acunBa OBX-unaynupaHaTa XUIepIOKOMOIHSL.

I'7.17. R. Tashev. H. Nocheva, M. Velikova. Lateralized active avoidance learning and memory
to Angll and losartan microinjected into amygdala in rats depression model. Comptes rendus de
| academie bulgare des sciences (in press)

IF 0,326 (2021)

Depression is a widespread socially significant disease. Studies aiming to reveal the
pathogenesis of depression have lasted for decades, but the specific mechanisms remain unclear.
Olfactory bulbectomy (OBX) in rats provides a well-validated animal model of depression and
Alzheimer’s disease. The aim is to evaluate the involvement of Ang Il and AT1 receptors in
learning and memory after unilateral infusion of Ang Il and losartan (specific AT1 antagonist)
into CeA (central nucleus of the amygdala) in rats with a model of depression (bilateral olfactory
bulbectomy, OBX). The effects of Ang Il and losartan infused into CeA on the avoidance
performance in OBX rats using the active avoidance (shuttle box) test were investigated. A
stereotaxic technique was used for bilateral implantation of guide cannulae into CeA. 14 days
after OBX, Ang I, or losartan were microinjected unilaterally into CeA of rats with depressive-
like behavior. It was for the first time found that Ang Il infused into the left CeA impaired
learning and memory, while losartan infused into the left CeA significantly improved these
processes and prevented the memory deficits induced by the bulbectomy. The data suggest an
involvement of amygdala Ang Il and AT1 receptors in learning and memory of rats and a
differential distribution of the AT1 receptors in the left and right central nucleus of the amygdala

in rats with a model of depression.

Jleripecusita € MIMPOKO Pa3mpOCTPAHEHO COIMATHO3HauYuMO 3aboisBaHe. [IpoyuBaHusiTa,
eI J1a Pa3KpUAT TaToreHe3aTa Ha JEeNpecHsTa, NPOIbIDKABaT OT JECETHJIETHS, HO
KOHKpPETHUTE MEXaHW3MU Bce ome ca HescHU. Ondaxropnata Oynoextomus (OBX) mpu

IUTBXOBC € BAJIMAUPAH KUBOTHUHCKU MOJACII HA ACTIPECUA U OoJtecT Ha AHHX&ﬁMCp. L[CJ'I: I[a Cce
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m3cienBa ydactuero Ha Ang II m ATI penentoputre B 0OydyeHHETO W MaMmeTTa, CIleN
eqHocTpanHo wHXekTtupane Ha Ang Il u nozapran (cneumduyueH AT1 anrtaronuct) B CeA
(LWEHTpPAJIHOTO AIpO HA aMmurjanara) IOpU ILUIbXOBE C MOJEN Ha Jenpecus (IBycTpaHHa
ondaxrtopua oynoexromusi, OBX). Epexrure Ha Ang Il u no3apran, uadysupanu B CeA BbpXy
noBeseHreTo Ha u3bareane npu OBX miubXxoBe ca u3cienBaHu, KaTO € M3MOJ3BaH TECT 3a
aktuBHO H30srBane (shuttle box). ITocpemcTBoM crepeoTakcHuHa TEXHHKA JABYCTPAHHO ca
MMIUTIaHTHpaHu Bojemu KaHwoym B CeA. 14 nuu cnenq OBX (Ha ¢oHa Ha pa3BUTO ACTIPECUBHO-
noo0Ho noBeneHue) Ang Il wiu 10ozapTan ca MUKpPOMHKEKTUpaHU enHocTpaHHO B CeA. 3a
I'BPBU ITBT € yCTAaHOBEHO, ye Ang 11, BpBex1aH B 1siBoTO CeA, yBpexa 00yueHHETO U aMeTTa,
JIOKaTo J03apTaH, HMHXXeKTHpaH B JsBOTO CeA, 3HAUMTETHO IMOA0OpsBa MpOILECUTE U
MPEeIOTBPATsABa PA3BUTHETO HA MaMETOBUS AePUIMT, MPEeIu3BHKAaH OT Oyia0eKToMusTa.
JanauTe npeamnonaraT ydactue Ha amuraainapaute Ang Il u AT1 penentopu B 00ydeHUETO U
nameTTa Ha OBX mrsxoBe u qudepeHnupano panpenencaue Ha AT1 penentopure B JIIBOTO U

JACHO LHCHTPAJIHO AP0 HA aMuUTr djiara.

I'7.18. M. Velikova, D. Doncheva, R. Tashev. Central administration of cannabinoid ligands
modulates anxiety-like behavior in olfactory bulbectomized rat. Acta Physiologica, 2022, 236
(Suppl 725): 805-805.

IF 7.523

Accumulating studies reveal that cannabinoid receptor (CBR) signaling plays role in the control
of emotional behavior. CBR have been also implicated in the anxiety and depressive disorders,
but their role in these states is not well-established (1). There are two types of CBR (CB1, CB2),
and CBL1 is expressed predominantly in the central nervous system. The aim of the study was to
examine the effects of CB ligands (HU 210, CB1 agonist) and SR 141716A (CB1 antagonist)
applied i.c.v. on the anxiety-like behavior of rats with a model of depression (bilateral olfactory
bulbectomy (OBX), using the elevated plus-maze (EPM) test. Material and Methods. OBX was
performed according to the method described by Kelly et al. (2). HU 210 (5pg/1ul), SR 141716A
(3pg/1ul) or saline (1ul) were injected i.c.v. for 7 consecutive days to the respective group of
male Wistar rats (n=7), starting on the 15" day after OBX procedure. Rats were anesthetized
with Calypsol (50mg/kg, i.p) and cannulae were implanted into the right lateral ventricle as
described previously (3). At the 7" day the drugs were injected 5 min before EPM (method
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described by Pellow et al., (4). Results were analyzed by one-way ANOVA and post hoc SNK

test.

Results. ANOVA showed a significance for the “depression” factor in OBX rats for the number
of open arm entries (NOA) (F1,23=16,05; P<0.001), time spent in the open arms (tOA)
(F1,23=111,77 P < 0.001) and ratio open/total number of entries (O/T) (F1,23 = 26.44; P <0.001).
The OBX rats showed an increased anxiety-like behavior demonstrated by decreased nOA
(P< 0.001), tOA (P<0.001) and O/T (P<0.001). ANOVA showed a significance for “drug”
factor in the OBX rats for nOA (F220=30,5; P<0,001); tOA (F220=57,461; P<0,001); O/T
(F2,20=68,232; P<0,001); number of closed arm entries (nCA) (F2,20=39,027; P<0,001); time
spent in the closed arms (tCA) (F220=57,461;P<0,001); and total number of entries (Tn)
(F2,20=17,186;P< 0,001). HU 210 microinjected to the OBX rats increased the nOA (P<0.001),
tOA (P<0.001), O/T (P< 0.001); decreased nCA (P<0.001), tCA (P<0.001) and Tn (P< 0.01); while
SR 141716A increased nCA (P<0.05) and tCA (P<0.05) as compared to the saline-treated OBX-
controls. ANOVA showed a significance for “drug” factor in the sham-operated rats, concerning
the NOA (F2.20=11,571 P<0,001); tOA (F220=27,358 P<0,001); O/T (F2,20=71,675 P<0,001);
NCA (F2.20 = 84,00 P<0,001); tCA (F2,20=27,358 P<0,001); and Tn (F2,20=26,823 P<0,001). HU
210, injected to the sham-operated controls increased the nOA (P<0.01); tOA (P<0.02); O/T
(P<0.001) and decreased nCA (P<0.002), tCA (P<0.02); while SR 141716A decreased nOA
(P<0.01); tOA (P<0.001), O/T (P<0.001); and increased nCA (P<0.001); tCA (P<0.001) and Tn
(P<0.001) as compared to the sham-operated controls. HU 210, injected to OBX rats increased
the nOA (P<0.03), O/T (P<0.003), decreased nCA (P<0.003) and Tn (P<0.05), while SR 141716A
increased nCA (P<0.001), tCA (P<0.001),Tn (P <0.001) and decreased nOA(P<0.002), tOA
(P<0.001) and O/T(P<0.001) as compared to the saline-treated sham controls.The results
demonstrated that the activation of CB1 receptors decreased the anxiety- like behavior in both
sham-operated and OBX rats. Conversely, the selective CB1 antagonist SR141716A produced
a significant anxiogenic-like effect in these rats. Our data support the suggestions that CB1
receptors are involved in the altered anxiety behavior in OBX rats and that the enhanced CB

receptor signaling may be beneficial for the treatment of anxiety.

HatpymnBar ce maHHU OT NMpOYyYBaHMSA, pPa3KpUBAILM POJIATA HA KaHAOMHOUJHUTE PELENTOPH
(CBR) B koHTposla Ha eMOLMOHANIHOTO mnoBeAeHue. CBR ywactBar M B pa3BUTHETO Ha

TPEBOKHUTE U JACTIPECUBHUTE Pa3CTPONCTBA, HO y4aCTUETO UM IpHU Te3W 3a00JIABaHUS HE €
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no6pe ycranoseno (1). Ot aara tuma CBR (CB1 u CB2) B nentpannata HepBHa CHCTEMa Ce
excrpecupa npeaumao CB1R. Ienta Ha nzcnensanero 6emre na ce n3cnensar epekrure Ha CB
muragau (HU 210, CB1 aronuct) u SR 141716A (CB1 anTaroHuct), NpuiaokeHH i.C.V., BBPXY
TPEBOXKHO-T0I00HOTO MOBEIEHUE Ha TUIBXOBE C MOJIEN Ha JICNpecus (IByCcTpaHHA oJihaKkTopHA
oynoexTomust (OBX), Karo ce M3MM03Ba TECTHT 3a MOBAWTHAT KpbcTocaH jgabupunt (EPM).
Mamepuan u memoou. OBX ce u3BbpIBa cbriiacHo MeToa, onucad oT Kelly et al. (2). HU 210
(5 pg/l ul), SR 141716A (3 pg/l pl) mwim ¢us.pasteop (1 ul) ca mmkekTHpaHu i.C.V. B
MPOABDKEHHUE Ha 7 TOCIIEI0OBATEIHH JHH Ha ChOTBETHATA rpyna Mbxku Wistar mibxose (n=7),
3amoyBaiiku Ha 15-us nen cnex OBX nponenypara. [InbxoBere 6sixa anecresupanu ¢ Calypsol
(50 mg/kg, i.p) u kaHtOAUTE OsXa MMIUTAHTHPAHHU B JSCHUS JaTepajieH BEHTPHUKYJ, KaKTO €
ormucano (3). Ha 7-us nen BemecTBaTa 0sxa WHKEKTUpaHU 5 muHyTH npeau EPM (meron,
ormcan ot Pellow et al. (4). Pesynrature 6sxa ananusupanu upe3 eqHodakropes ANOVA u
post-hoc SNK tect. Pesyrmamu. ANOVA moka3Ba 3HAaUUMOCT 3a (aKTopa ,,Aenpecus ‘npu
OBX mrbxoBere 3a Opost Bamsanuss B otkpurute pamena (NOA) (Fi12:3=16,05; P<0,001),
Bpemeto, mpekapano B Tax (tOA) (F1, 23=111,77 P<0,001) u ChOTHOIICHHETO BIU3AHHUS B
otkpuTH pamena/ooi opoi Biamzanus (O/T) (F123 = 26,44; P<0,001). ITpu OBX mibsxoBete ce
Ha0JII01aBa MOBUIIEHO TPEBOXKHO-TIOAO0HO MOBENEHHUE, TEMOHCTPUPAHO Ype3 HaMajeHHE Ha
nOA (P<0,001), tOA (P <0,001) u O/T (P <0,001). ANOVA noka3Ba 3Ha4uMOCT 3a (akTopa
,,BemectBo* mpu OBX mabxoBere 3a nOA (F220=30,5; P<0,001); tOA (F2,20=57,461; P<0,001);
OIT (F2,20=68,232; P<0,001); 6poii Biu3anus B 3akputu pamena (nCA) (F2,20=39,027; P<0,001);
Bpeme,npekapano B Tiax (ICA) (F220=57,461; P<0,001); u o6m Opoii Biamzanus (Tn)
(F220=17,186; P< 0,001). ITpu OBX masxoBere HU 210 mnorumasa nOA (P<0,001), tOA
(P<0,001), O/T (P<0,001); mamanssa nCA (P<0,001), tCA (P<0,001) u Tn (P<0,01); nokato SR
141716A nosumasa nCA (P<0,05) u tCA (P<0,05) B cpaBHeHHE C TPETUPAHUTE C (HU3. pa3TBOP
OBX xontpoin. ANOVA noka3Ba 3Ha4MMOCT 3a (paKTopa ,,BeHIeCTBO “TIPH IaM-OTIepUPaHUTE
mwrexoBe 1mo ornomenre Ha nOA (F2,20=11,571 P<0,001); tOA (F2,20=27,358 P<0,001); O/T
(F2,20=71,675 P<0,001); nCA (F220 = 84,00 P<0,001); tCA (F220=27,358 P<0,001); u Tn
(F2,20=26,823 P<0,001). HU-210, urKekTHpaH Ha MIaM-ONEPHUPAHUTE KOHTPOJIH, MOBHUINABA
nOA (P<0,01); tOA (P<0,02); O/T (P<0.001) u mamansiea NCA (P<0.002), tCA (P<0.02);
nokato SR 141716A namanssa nOA (P<0.01); tOA (P<0,001), O/T (P<0,001); u moBumiaBa
nCA (P< 0,001); tCA (P<0,001) u Tn (P<0,001) B cpaBHenue ¢ mam-kontponute. HU 210,
nxektupad Ha OBX mbxose, nosumasa nOA (P <0,03), O/T (P <0,003), namanssa nCA (P
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<0,003) u Tn (P <0,05), noxato SR 141716A nosumasa nCA (P <0,001), tCA (P<0,001), Tn
(P<0,001) u mamansa nOA (P <0,002), tOA (P <0,001) u O/T (P<0,001) B cpaBHEHHE C
TpetupaHutre ¢ Gus. pa3TBop KOHTposu. Pesynrarure mokaspar, 4e akTuBupanero Ha CB1
peLenTopuTe HaMajsiBa TPEBOXKHO-TIOJJOOHOTO MOBECHUE KAKTO MPH IIaM-ONEPUPAHU, TaKa U
nmpu OBX miabxoBe. O6patHo, cenektuBHUAT CB1 antaronmct SR141716A mnpenus3BukBa
3HAYUTENIEH aHKcuoreHeH edexTt. Hammre naHHM mnonkpensT mpennosoxkeHusita, ye CBI1
pELenTOpUTe y4acTBaT B MIPOMEHEHOTO MoBeneHne Ha TpeBokHOCT npu OBX murbxoBe u ue
3acWIIeHOTO curHanm3upane Ha CB pemenrtopa Moke @ MMa TOJOXKHTEICH €QeKT IpH

JICHCHHUCTO HA TPCBOKHOTO CHCTOSHHUC.

I'7.19. M.Velikova, D.Doncheva, H.Nocheva, R.Tashev. Asymmetry in nociceptive responses
to cannabinoid receptor ligands microinjected into hippocampal CA1 area of bulbectomized rats.
Suppl. Journal of IMAB, 2023, (in press) SJR 0.225

The endocannabinoid system is involved in neuropsychiatric disorders such as depression.
Olfactory bulbectomy (OBX) in rodents is a widely used model of depression. Aim: To study
the effects of cannabinoid CB receptor agonist HU210 and CB1 receptor antagonist SR 141716A
microinjected unilaterally into the CA1 hippocampal area on nociception of rats with model of
depression. Olfactory bulbectomized (OBX) rats were used as an experimental model of
depression. Cannulas were implanted bilaterally, into the right (R) and left (L) CAl area. HU
210 (5 pg) or SR 141716A (3 ng) were injected into the R or L CA1 area on the 15" day after
OBX. The nociceptive withdrawal threshold was evaluated by using Randall-Selitto paw
pressure test. Results: Microinjection of HU 210 into the R-CAL significantly increased the pain
threshold (antinociceptive effect) in both OBX- and sham-operated rats, while in the R-CA1 SR
141716A exerted a hyperalgesic effect, compared to the respective controls. The CB ligands
showed similar effects in the L-CAL of the OBX rats, and the nociceptive responses were more
pronounced in the R-CAL. Our results point to an involvement of CB1 receptors in the
mechanical nociception of bulbectomized rats. The right CA1 area is predominantly implicated
in the nociceptive responses to the CB ligands in both sham-operated and OBX rats, suggesting

an asymmetry in the distribution of CB1 receptors in the left and right CA1 hippocampal area.

35



EnnokanaOuHonIHaTa CUCTEMa y4acTBa B HEBPOICUXUATPUYHHU Pa3CTPOMCTBA, Cpell KOUTO U
nenpecus. [I[pemaxBaneTo Ha 000HATETHUTE JTyKOBHUIH (oiakTopHa OynoexkTomust, OBX) mpu
rpu3adyd € MIMPOKO HM3MOJ3BaH Monen Ha aenpecus. [len: Jla ce u3cnensar edexTure Ha
kaHabuHousHuss CB peuenrtopen aronuct HU 210 u CBI peuentopHust antaroHuct SR
141716A, wmuxpoumxekTupanu egHocTpanHo B CAl xumokammangHaTa o00JIacT BBPXY
HOIIMIIETIIMATA Ha IUTbXOBE C eKCIepUMeHTaleH Mojen Ha nenpecus - OBX. Kantonure 6sxa
UMIUTaHTHpaHu ABycTpaHHo, B agcHOTO(R) u maBoto (L) CAL mone. HU 210 (5 ug) mimm SR
141716A (3 pg) ca unxkexkrupanu B R nimu L CA1 none, na 15-us nen cnex OBX. IIparsT Ha
HOLMIIETIIHATA OellIe OLICHEeH Ype3 N3I0JI3BaHe Ha TeCTa 3a HaTUCK Ha janaTa Ha Randall-Selitto.
Pesynmamu: Mukpoumxkektupanero Ha HU210 B R-CAL mosie 3HaunTEIHO MOBUINIABA IIpara
Ha Oosikara (antuHomMIenTUBeH edekT) kakTto nmpu OBX, Taka v mpu ImaMm-onepupaHuTe
wrexoBe, qokato SR 141716A nposiBsaa xunepanrerndcH epekr (R-CAl), B cpaBHEHHE ChC
cboTBeTHUTE KOHTposu. CB nmuranaure nokasear nofgoouu epexti u B L-CA1 obmact Ha OBX
IUTbXOBE, KaTO HOLMIIETITUBHUTE OTTOBOpU ca mo-u3pazenu B R-CA 1. Hamure pesynratu couar
yuactue Ha CBI1 pernentopute B MeXaHHMYHATa HOLUMUIEHIUSA Ha OyaOEKTOMHUpAHU ILTHXOBE.
Hscuara CAl ob6mact mpeobiaaaBaiio yyacTBa B HOIUIENTUBHUTE oTroBopu Ha CB nuranaure
KaKTO MpU IIaM-onepupanu, Taka u npu OBX mubxoBe, KOeTo Ipenrojiara acUMETpus B

pasmnpenenenuero Ha CB1 penenTopute B nsiBarta u ngcHata CAl xunokamnanHa o0iact.

I'7.20. Panayotova G, Nikolova S., lvanova M, Doncheva D, Velikova M. Factors associated
with increased risk of depression in international medical students. Suppl. Journal of IMAB,
2023 (in press) SJR 0.225

During their academic studies, medical students experience high degrees of depression. Our
survey aimed to investigate the sociodemographic, academic, and lifestyle factors that affect the
mental health of international medical students and raise their risk of developing depression.
First and second year medical students completed sociodemographic questionnaire, Beck
Depression Inventory (BDI), University Stress Scale (USS), and Perceived Stress Scale (PSS).
The findings indicated a 20.1% probable depression among medical students. Depression
positively correlated with academic stress, and perceived stress respectively. Although there was
a moderate relationship between academic achievement and depression among medical students

throughout the first two years of their education, this relationship does not seem to be solely due
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to the medical university experience. Positive correlations between BDI scores on one hand, and
the self-reported financial status, frequency of exercise, and alcohol use were also present. We
also found a complicated interplay of factors, such as self-assessed financial status and frequency
of exercise that may affect the development of depression among the international medical
students. Additionally, depression was explicitly related with females and the overall perception

of “being unhealthy or sick”.

CryneHTuTe 1Mo MeIMIHA ca U3JI0KEHH Ha TI0-BUCOK PUCK OT pa3BUTHE HA JICMIPECHS 110 BpeMe
Ha akKaJeMHU4YHOTO cu oOydyeHwe. Hamero mnpoyuBane wumaimie 3a Lel Ja MOPOydYH
counoaeMorpadckuTe U akageMuuHuTe (akTopu u (HakTopurTe, CBbp3aHHU C HAUMHA Ha KHUBOT,
KOUTO BIUSSAT BBPXY IMCUXHUYHOTO 3[paBe Ha UYKACCTPAHHU CTYJCHTH 1O MEIWIHMHA U
MOBJIMSIBAT PUCKA OT pa3BUTHE Ha Aenpecus. CTyleHTUTe 1o MeauiHa (IIbPBU U BTOPU KypC)
MOMbJIHUXA counoaeMorpadcku BBIPOCHUK, BHIIPOCHUK Ha Beck 3a oleHka Ha nempecusrta
(BDI), BbpocHuiu 3a onieHka Ha yuusepcutetckust crpec (USS) u 3a olieHKa Ha Bh3IPUEMaHHsI
ctpec (PSS). Pesynrature cropen mombsiHeHHus BhIIpocHUK Ha Beck mokassar, ue 20,1% ot
CTYZICHTUTE 10 MEIWIMHA MMaT BEpOsTHA Jenpecus. JenmpecusTa Kopeaupa IMOJI0KUTEITHO
CHOTBETHO C aKaJeMHYHUS CTPEC U C BB3IPHUEMaHUs CTpeC. Y CTAHOBEHATa YMEPEHa Kopemalus
MEXIY akaJeMUYHUTEe (PAKTOPU U JEmpecusita cpel CTYIEHTUTE Mpe3 MbPBUTE JBE T'OJUHU
BEPOSATHO HE Ce AbJDKH €MHCTBEHO Ha YHUBEPCUTETCKOTO oOydeHue o meauiuHa. Hamuie ca
MOJIOKUTETTHU Kopenauuu Mexnay pesyinratute oT BDI, ot enna crpana, u ¢unancoBoTo
CBCTOSIHUE, CTETIEHTa Ha (pU3UYECKa aKTUBHOCT M yroTpedaTa Ha alnKoxoi oT apyra. OTKpuxme
CBIII0 CI0KHO B3auMO/IeiicTBHE MEX Ty (PaKTOpH, KaTo caMOOIIeHKa Ha (PUHAHCOBOTO ChCTOSIHHE
u (Qu3nyeckaTa aKTUBHOCT, KOUTO MOraT Ja MOBIHUSSAT HA Pa3BUTHUETO HA JIETIPECcHUs Cpel
qy)KJIECTpPAaHHH CTYICHTH 110 MeTUIMHA. [lenpecusta mpeBaupa npy )KEeHNUTE U MOKa3Ba BPh3Ka

C BBTpEIIIHATAa CAMOOIIEHKA Ha ChCTOSTHUETO, ONIPENIEIISIHO KaTo ,,He3/IpaB WK OOJIeH .

K/

% IIbaHOTEKCTOBH nyﬁﬂmcaunn B HAYYHH CIIMCAHUSA U CﬁOle/lHI/l, U3BbH MUHUMAJTHUTE HAYKOMECTPHUYHH

U3UCKBaHMs 3a 3aemaHe Ha A/l ,,npodecop*
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1. M. UBanoBa, 31. Crosnos, U. [Tamanuesa, JI. [leueBa. Xunokamm u aenpecusi. Mzsecmus

Ha cvroza Ha ywenume — Bapua, 2012-1°, XVII, 16-20.

The hippocampus is one of the structures of the limbic system and part of the hippocampal
formation. In addition to the memory function, in recent years the hippocampus has also been
linked to emotions and cognitive functions. There is evidence of a reduction in hippocampal
volume in mood disorders, and especially in depression. Structural and functional changes of
the hippocampus are accompanied by cognitive impairment in patients with depression. The
interaction of the hippocampus with the hypothalamic-pituitary-adrenal axis and the role of
neurotrophic factors are discussed are discussed as possible mechanisms in the pathogenesis of

depression

XUIOKaMITBT € €JHa OT CTPYKTYpUTE Ha JTUMOMYHATA CUCTEMa M YacT OT XHMIIOKaMIlaHaTa
dopmanus. B gonbiaHeHHEe KbM aMeToBaTa PYHKIHUS, IPE3 MOCICAHUTE TOAMHN XUITOKAMITBT
CC CBBbp3Ba ¢ CMOIMHUTEC U KOTHUTHBHUTC q)YHKIII/II/I HNma JaHHU 3a HAMAJICHUC Ha O6€Ma Ha
XHUIOKaMITa TIPH Pa3CTPOMCTBA Ha HACTPOCHHUETO, U 0COOCHO mpu jaenpecus. CTPYKTYpHUTE U
(YHKIIMOHATTHUTE TPOMEHU HA XMIIOKaMIla ca ChIIPOBOJCHU C KOTHUTHUBHO YBPEKIAHE MPHU
MAIlMeHTH C Jenpecus. B3aumMoAeHCTBHETO HAa XHUIIOKaMIla € XHIIOTaJaMo-XUIO(PH3HO-
Haga0BOpeyHaTa OC W poJisATa Ha HEBPOTpOPUUHHTE (HAaKTOpH ce OOCHKIAT KaTO BH3MOKHU

MCXAaHU3MHU B IaTOICHE3aTa HA JACIIPECUATA.

2. JI. JleueBa, 31. CrosnoB, M. UBanoBa, M. IlamamueBa, I1. Hukonosa, E. CranueBa.
Kanmueso-dochopHa oOMsiHA Tpu cTaOMIIEH MOJIEN ¢ JIUTcBala Ob0peuna GpyHkuus. M3secmus

Ha cviosa Ha yuenume — Bapua, 2012-1°, XVII, 21-24.

The development of chronic renal failure can lead to treatment on hemodialysis. The artificial
kidney, however, cannot fulfil all regulatory functions of the real one. The disordered
metabolism of calcium and phosphorus, the insufficiency of active vitamin D (calcitriol) and
hyperparathyreoidism are reasons for the early application of active vitamin D metabolites. Aim:
Through the application of alfa-calcidol, the active metabolite of vitamin D, to influence the
disordered regulation of calcium-phosphorus metabolism. Method: The study covers 10 patients
with end stage chronic renal failure on replacement therapy of the renal function through

hemodialysis, with renal osteodistrophy. Alfa-calcidol is applied two times a week, 1ug per os.
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The study covers a time period of twelve weeks. Examined are serum levels of iPTH, calcium,
phosphorus and alkaline phosphatase. Results: 1. The level of iPTH decreased from
244,64+51,99 pg/ml to 192,63+60,71 pg/ml (p<0,05). 2. The level of calcium increased from
2,11+0,07 mmol/l to 2,31+0,1 mmol/l (p<0,05). 3. The level of alkaline phosphatase of
149,194+50,82 U/I and the level of phosphorus of 1,57+0,18 mmol/l did not show significant
changes during the time period under study. Conclusion: The application of alpha-calcidol
improves the disordered regulation of vitamin D metabolism by increasing the serum levels of

calcium and decreasing the values of iPTH.

Pazputuero Ha XxpoHMuHa OBOpEeYHa HENOCTATHYHOCT MOXKE Ja JOBEAE 10 JIEUYEHHE upe3
xemoauanusa. M3KycTBeHHAT OBOpeKk oOade HE MOXKE J1a M3MBJIHABA BCHUYKU PETyJaTOpHU
¢bynkuuu Ha ucTUHCKUA. Hapymenara oOMsiHa Ha Kanust u Gocdopa, 1epUIUThT Ha aKTUBEH
BUTaMMH D (KanuuTpuosl) M XunepnapaTUpeouJu3MbT MOPAXAaT HEOOXOTUMOCT OT PAHHO
NPUJIOKEHWE Ha aKTMBHM Merabonutu Ha ButamuH D. Llem: Upe3 npunoxeHue Ha anda-
KaJIIIHMI0J, aKTUBEH METa0OJIMT Ha BUTaMUH D, na ce moBnuse HapylIeHaTa peryianus Ha
kanueBo-pochopuara oomsaa. Merox: IIpoyuBanero o6xBama 10 manmueHTH ¢ TepMUHAIHA
XpOHHYHA OBbOpevHa HEJJOCTAThYHOCT Ha 3aMECTUTEIHA Tepanus Ha ObOpeuHara GpyHKIus upes
XeMmoiuanusa, ¢ 0bopeuna ocreoauctpopus. Anda-Kaluuaona € npuiarad J1Ba IbTH CEIMUYHO
B 703a lug, per 0s, 3a mepuoj OT JBaHaJleceT ceAMMLH. M3cieaBaHu ca cepyMHUTE HUBA Ha
1PTH, xanuwmii, pocdop u ankanna ¢ocdarasza. Pesynratu: 1. Husoto Ha iPTH nHamansiBa ot
244,64+51,99 pg/ml no 192,63+60,71 pg/ml (p<0,05). 2. HuBoTo Ha kanuuii ce moBUIIaBa OT
2,11+0,07 mmol/l mo 2,31£0,1 mmol/l (p<0,05). 3. HuBoto Ha ankanHata ¢ocdaraza OT
149,19+50,82 U/I u HuBoTo Ha docdopa ot 1,57+0,18 mmol/l He moka3BaT 3HAYMMU TPOMEHH
npe3 W3CIEABaHUS TEpUOI OT Bpeme. 3akimroueHue: [IpmiokeHueTo Ha amda-Kalumao
nono0psiBa HapylIeHaTa peryiamus Ha Merabonm3ma Ha BUTaMHH D 4pe3 moBHIIaBaHe Ha

CepyMHHTE HHBA Ha KaJIMil U MOHWKaBaHe Ha cToiHocTuTe Ha iPTH.

3. 31. CrostHoB, A. XaumepusiH, JI. [leueBa, E. CranueBa, II. HukomnoBa, U. [lamanuesa,
M. HBaunoBa. [lceBmonermmxkupane: uma jdu eheKT o4HATa JOMHHAHTHOCT? H36ecmus Ha

cvro3a na yuenume — Bapua, 2012-1°, XVI1, 33-35.
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The pseudoneglect is a mild asymmetry in spatial attention, displayed by neurologically normal
individuals, in which the left side of the space tends to be favoured, making leftward errors in
line bisections. The leftward bias has been linked to right hemisphere dominance in spatial
attention and to stronger activation of right hemisphere during line bisection task. It is unclear
however whether individual differences in lateral preferences, such as eye dominance, have
some effect on the direction and magnitude of lateral bias in line bisection task. The aim of the
present study was to compare the magnitude and direction of the bisection erors between subjects
with right and left eye dominance. Results. Both groups showed leftward errors. The magnitude
of leftward deviation in right-eyed subjects was greater than in left-eyed, but the difference was

statistically insignificant.

[IceBnoHENIMKUPAHETO € JIeKa aCUMETpUsi B IPOCTPAHCTBEHOTO BHHMMAaHUE, IPOSBEHA OT
HEBPOJIOTUYHO HOPMAaJHM UHIMBUAM, IPU KOWUTO JsiBaTa CTpaHa Ha IPOCTPAHCTBOTO HMMa
TeH/EeHIM Aa Ob/ie peIOYNTaHa, IPaBeHKU IPEIIKH BIISBO IIPU pa3oOBSIBAHUS HA IMHUNTE.
JISBOTO OTKJIOHEHHE € CBBP3aHO C JOMUHHUPAHETO Ha JICHOTO OIYKBJIOO B IPOCTPAHCTBEHOTO
BHUMaHHME U C IO-CHJIHOTO AKTMBHMpAaHE Ha ASICHOTO NOJYKBJIOO IO BpeME Ha 3ajadara 3a
pas3nojoBsaBaHe Ha JUHMATA. He e M3gACHeHO Janu MHIUBUAYATHUTE PA3JIMKU B CTPAaHUYHUTE
IpEANOoYUTaHusl, KaTo JAOMHUHHMpAHE Ha OuYuTe, MMAT HIKaKkbB e(eKT BbpXY IOCOKaTa MU
rojJeMUHaTa Ha CTPAaHMYHOTO OTKJIOHEHWE B 3ajayara 3a Oucekuus Ha JuHusTa. llenra Ha
HACTOSIIOTO H3CJe/BaHE Oelle /Ja ce CPaBHM BEIWYMHATA M I0COKAaTa Ha TPEHIKUTE Ha
OMCeKIMATa MEXy CyOeKTH ¢ TOMHHHMpAHE Ha JSCHOTO U JSBOTO OKO. Pesynrartu. U nBere
IpyIu MOKa3zaxa Ipelky BisgBo. CTeneHTa Ha OTKJIOHEHHE BIISIBO NMPHU CyOEKTH C JIICHO OKO €

o-rojisiMma, OTKOJIKOTO IIPpH JiKla € JIABO OKO, HO pa3jiukaTa € CTATUCTHUYCCKU HE3HAUYUMaA.

4. W. INlamanuena, JI. JleueBa, E. CranueBa, M. UBanoBa, 31. CrosHoB. OOyueHue Ha
cryaeHTure no apmanus 3a nepuona 2011-2012 roauna: ananus u u3Boau. M3eecmus Ha

cvro3a Ha yuenume — Bapua, 2012-1°, XVI1, 36-39.

Physiology is a basic discipline in exam preparation of pharmacy students. The aim of this study
it to evaluate the pharmacy students’ motivation and their attitudes towards the education in
physiology. Thirty-six students participated in a specially designed survey. It enquires about: the

social and demographic background: gender, age, academic year, citizenship (Bulgarian or
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foreign) and the form of tuition (state-paid or privately-funded), marks in the examination in
physiology, subjective assessment of the acquired knowledge. The results show that the acquired
knowledge is very helpful in the academic training of pharmacy students. They also seek further
information from the lecturers, supplementary literature and use internet-based sources. This
attitude is manifested in both Bulgarian and foreign students as well as among the different forms
of tuition. Analysis of this type is carried for a first time. The acquired data will serve as a basis

for future research on the problem.

[lonrotoBkara Ha cTyneHTuUTe-papManeBTH M0 (GU3MOJIOTHS HMa BaXKHO 3HAYCHHE B
nocneABamoTo UM obydenue. Llenta Ha mpoydyBaHETO € Ja ce€ H3CIeABaT MOTHBAIMATA U
HarJlacuTe Ha CTYICHTHUTE MO (apManus IPHU MOArOTOBKATa UM IO (PU3UOTIOTHS, OIICHKATa UM
3a TOJIYYCHHUTE 3HAHMS, KaKTO M TMPUIOKEHUETO Ha 3HAHUATA B ILSUIOCTHOTO OOy4Y€HHUE I10
¢dapmanus. Pesynrature moka3BaT, 4e CTYIEHTUTE OLICHABAT BAXKHOCTTa Ha 3HAHHATA I10
¢bu3noNorys, UMaT KeIaHue 3a AUCKYCHUS MPU 00CHKIaHETO Ha MaTepuala, KeJaasT Mo-ToJsIM
Opoil ympakHEHHWs, W pPa3pabOTBaHE HA TPYNOBU 3aqadd. [ OTOBHOCTTa Ha CTYACHTUTE-
¢dapmaneBTH Ja ydacTBaT B aHKeTara Oe BHcOoka. Hammumero Ha ,,00paTHa Bpb3Ka” B
JIBYCTpaHHUS Mpoliec Ha 00y4YeHHe ChACHCTBA 3a TIOBUIIIABaHE HA KAUeCTBOTO Ha 00y4eHHUe, U €

OT I10JI3a 3a CTYACHTUTC U IMPCIIOAaBaTCINTC.

5. 310poBBE KaK [IEHHOCTh B COBPEMEHHOM Oonrapckom odmiectBe. MunkoB M. ['ocrioanHOB,
HNBanoBa M. CredanoBa, Hukomnosa Il. IlenueBa, IlamanmueBa M. UnueBa, KoctoBa M.
UsanoBa. Cospemennas meouyuna: Tenoenyuu pazeumus. Hosocubupck, Mamepuanv

MeAHCOYHAPOOHOU 3a0YHOU HAYUHO-npakmuyeckol koHgepenyuu, 2012, 129-134.

According to the World health organization health is a condition of physical, psychological and
social wellbeing, but not only absence of disease or disability. The article presents a review of
the factors (climate — access to water, availability of agricultural soil for growing crops, social
factors (financial status, home ownership) and the organization of the health care system that

contribute to the evaluation of health in Bulgaria.

CHOpCI[ OIIPECACIICHUCTO HA CBeroBHaTa 3ApaBHa opraHu3anus, 31paB€TO € CbCTOAHNUEC HA ITBJIHO
q)HSquCKO, IICUXUYCCKO M COIHaIHO 6narononyqne, a He caMO OTChCTBHE Ha 0OOJIeCT W

¢dbusznvecku Heap3u. CratusitTa mpaBu 0030p Ha (pakTopuTe (MPUPOTHU PECYPCH, HATMUUE HA
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BOJIOM3TOYHHIIM, KAQUYECTBCHM IMOYBM 32 OTIVICKIAHE HA PACTHTEIHH KYIATYPH, COLUATHU
YCJIOBHS - 00€3TMEUCHOCT C KUJIUIIA U (PMHAHCOBU CPEJICTBA) M OPTaHMU3AIMsATA HA CUCTeMaTa Ha
3/IpaBEOINAa3BaHETO, KOMTO IONPHUHACAT 3/PaBETO KAaTO LEHHOCT Ja MMa J1o0pa OCHOBa B

boarapus.

6. M.lvanova, S.Belcheva, I.Belcheva, R.Tashev. Locomotor responses to VIP in
bulbectomized rats. Scripta Scientifica Medica, 2013, 45 (4), 65-69.

Aim: The present study aimed at studying the effects of vasoactive intestinal peptide (VIP)
microinjected unilaterally into the hippocampal CA1 area on the locomotor activity of rats with
olfactory bulbectomy. Hippocampus has been chosen as it is a region with high VIP receptor
density as well as a brain structure implicated in many types of disorders, including depression.
Material and methods: The olfactory bulbectomy (OBX) rat is among the well-validated animal
models of depression. The changes in the locomotor activity of OBX rats were registered in an
Opto Varimex apparatus. Results: VIP injected into the left CA1 area at doses of 10 ng and 100
ng aggravated OBX rat hyperactivity by increasing the locomotor activity. VIP (in a dose of 100
ng) microinjected into the right CA1 area produced an opposite effect by decreasing the number
of both horizontal and vertical movements in OBX rats as compared to saline-treated OBX
controls. Conclusion. Our data reveal a pronounced lateralized VIP effect on the locomotor
activity of OBX rats and point to a possible VIP involvement in the mechanisms of the olfactory

bulbectomy syndrome in rats.

HacrosmoTro u3cienBaHe uma 3a el J1a IpOydd eQeKTHTe Ha Ba30aKTUBHHS MHTECTHHAJIECH
nentun (VIP), muxpoumkektupaH eaHoctpanHo B CAl moje Ha XuIOKamia, BBPXY
JIOKOMOTOpHAaTa aKTUBHOCT Ha IUIbXOBE C oyipakTopHa OynOekToMus. XUIMOKaMITbT € U30paH,
Mopagy HaJIMYMETO Ha BHCOKA IUTBTHOCT Ha VIP pementopu m Kato CTPyKTypa, KbAETO C€
Ha0II0AaBaT NPOMEHHU Npu aenpecus. Matepuan u Meroau: OndakropHara OynOeKTOMUS Ha
wiexoBe (OBX) e BamuaupaH  JKMBOTMHCKM MojJenu Ha jenpecus. IIpomenure B
nmokomMoTopHaTta akTuBHOCT Ha OBX murexoBere ca peructpupanu B amapar Opto Varimex.
Pesynratu: VIP, nmxektupan B msBotro CAl mone B go3m 10 ng m 100 ng, Biomasa
xurnepakTuBHocTTa HAa OBX 1urbXxoBeTe KaTo yBenuyaBa JIOKOMOTOpHaTa akTuBHOCT. VIP (B

no3a 100 ng), Mmukpounxkexktupat B AsgcHoto CAl none, uMa oOpareH epekT - HamassiBa Opost
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Ha XOpU3OHTAJIHUTE M BepTUKATHU ABWKEeHUS npu OBX mibxoBere, B CpaBHEHHE C
Tpetupanute ¢ pus. paztBop OBX konTponu. 3akimrouenue: J[aHHWTE pa3KpHBaT H3pa3eH
narepanusupan VIP edext BbpXy JokoMoTopHaTa akTuBHOCT Ha OBX murexoBe m couar
BB3MOKHO ydacTre Ha VIP B MexaHu3MHTE Ha CHHApPOMA Ha oJ(akTOpHATA OYIOSKTOMUS IPU

IITBXOBCE.

7. Stoyanov Z, Boncheva I, Nikolova P, lvanova M. Neuroticism and Vascular Response to
Mental Load. WebmedCentral PHYSIOLOGY 2013, 4(1):WMC003951

Various personality traits are thought to have an influence on stress reactivity. The studies aimed
at elucidating the association between neuroticism and cardiovascular response to stress have
produced contradictory data. The aim of the present study was to compare the vascular responses
to mental load in low neurotic and high neurotic subjects. A total of 41 young volunteers (25
males and 16 females) were studied. The Eysenck Personality Inventory was used for assessment
of neuroticism. The mental challenge was a combination of memory and mental arithmetic tasks.
The values and the reactive changes of the photoplethysmographic index known as “module of
elasticity” (ME) were used for assessment of the vascular stress response (higher values of ME
indicate higher tonic tension of blood vessels). The ME before mental load had lower values in
low neurotic group compared to the high neurotic group: 15.8 vs. 19.3 (t = 2.43; p = 0.02).
During the mental load, ME reached higher values in high neurotic group (22.6) in comparison
with low neurotics (19.1) (t = 2.00; p = 0.05). Baseline-to-task relative changes in ME were
similar in both groups. It can be concluded that an association between neuroticism and

anticipatory vascular stress response does exist.

Cwmsra ce, 4ye pa3InyHU JTUIHOCTHU YEPTH OKa3BaT BIMSHUE BHPXY PEAKTHBHOCTTA Ha CTpEC.
[IpoyuBaHmsiTa, HAacOUYEHW KbM W3SICHSIBAHE Ha BpPB3KaTa MEXJAy HEBPOTU3MA H
CHhpPIEYHOCHIOBUSI OTTOBOP Ha CTpeC, JaBaT MPOTHUBOpEYHMBH JaHHU. LlenTa Ha HACTOAMIOTO
W3CIIeIBaHE € J1a CE€ CPABHSAT CHAOBUTE PEAKIIMU KbM YMCTBEHOTO HATOBapBaHE MPH CYOEKTH C
HHCKa W BHCOKa CTENeH Ha HeBpo3a. M3cneasanu ca o6mo 41 maaau go6poBoiiu (25 Mbxe 1
16 xenn). 3a olleHKa HA HEBPOTHU3MAa € W3MOJ3BaH BBIPOCHUKBT 3a JUYHOCTTA Ha AMN3CHK.
YMCTBEHOTO MPEIN3BUKATEIICTBO CHCTABIISIBA KOMOMHAIIMSA OT 3a/Ia4H 3a TaMeT U apUTMETHYHU

3aga4u. CroliHOCTHUTE U PCAKTUBHUTC IIPOMCHHU HaA (pOTOHHCTI/ISMOFpa(I)CKI/Iﬂ WHIACKC, U3BECCTCH
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Kato ,,Moayn Ha enactuaHocT (ME) Os1xa n3mon3Banu 3a OIleHKa Ha peakKIusaTa Ha ChI0B CTPEC
(mo-BucokuTe croiHOCTH Ha ME moka3Bar 1mo-BUCOKO TOHHYHO HaNpPEKEHUE Ha KPhbBOHOCHUTE
cboBe). ME mpenu ncuxuuecko HaTOBapBaHE MMa IO-HUCKHM CTOMHOCTU B rpynaTa ¢ HHMCKa
HEBpO3a B CPAaBHEHHE C rpymara ¢ BUcoka HeBpo3a: 15,8 cpemry 19,3 (t=2,43; p=0,02). ITo Bpeme
Ha YMCTBEHOTO HatoBapBaHe ME noctura mo-BHCOKH CTOMHOCTH IPHU BHCOKO-HEBPOTHYHATA
rpyna (22,6) B cpaBHeHune ¢ HUcCKo-HeBpotumuTe (19,1) (t=2,00; p=0,05). OTHOCUTEIHUTE
npoMenu B ME cnipsiMO M3XOHOTO HUBO CHPSMO 3aJa4yara ca CXOJHHU U B ABETe rpynu. Moxe
Jla ce 3aKJII04M, Y€ ChUIECTBYBA BPb3Ka MEXKIy HEBPOTHU3MA U MPEABAPUTEIHMSI OTTOBOP Ha

CBHIOB CTpEC.

8. M.Mapunos, M.HUBanoBa, C.bemueBa, W.bemuesa, H.Herper, P.Tames, P.Panes.
N.MapunoBa. IIpoMeHH B €KCIUIOpaTOPHOTO IIOBEJICHHE Ha IUIBXOBE C OJ(paKTopHa
OynOeKkToMUs ciell eIHOKPATHO BBBEXKIAHE HA JMTaHIU Ha KaHaOuHoumuus CB1 pemenrop.

Hzeecmust na cvioza na yuenume — Bapna, 22014, X1X, 3-8.

Endocannabinoid system plays an important neuromodulatory role in the central nervous system.
Endocannabinoid-mediated synaptic plasticity influences motor control systems involved in
planning and execution of movement. Olfactory bulbectomy (OBX) is an experimental model
of depression with a number of behavioral, biochemical and neuroendocrinological features,
many of which are comparable to those seen in patients with major depression. The effects of
cannabinoid CB1 receptor agonist HU 210 and cannabinoid CB1 receptor antagonist SR
141716A injected i.c.v. on the exploratory behaviour of OBX rats were studied in an Opto
varimex apparatus. HU 210 injected 5 min before the testing decreased the number of horizontal
and vertical movements and showed a tendency to improve the habituation in
OBX rats, while SR 141716A decreased the number of vertical movements only, as compared
to the saline-treated OBX controls. The data showed that stimulation of CB1 receptors improved

exploratory activity while the inhibition of CB1 receptors produced an weak modulatory effect.

EnnoxanabuHonaHaTta cucTeMa MMa BakHA HEBPOMOIYJIHpAIAa pOJisi B IEHTpPAJIHATa HEPBHA
cucteMa. EHOKaHAOMHOMJIHO-MEIUUpaHaTa CHHANTAYHA IUIACTUYHOCT BIIHSE BBPXY
CUCTEMHUTE 3a KOHTPOJI, Y4YacTBalld B IUIAHHUPAHETO M W3IBJIHEHHETO Ha JIBI)KCHHSTA.

Ondaxropuata 6yndekromus (OBX) e ekciepuMeHTalIeH MOJIEN Ha JIENPECHs C TOBEACHUYECKH,
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OMOXMMHYHU M HEBPOCHIOKPUHOJOTHYHU XapaKTEPUCTHKH, KOUTO Ca CPaBHUMU C Te3H,
Ha0II0jaBaHu TpU ManueHTH ¢ jaenpecus. Edexture na xanabunommnus CB1 peuentopen
aronnct HU 210 n xanabunouguus CB1 penentopen antaronuct SR 141716A, unxekTupaHu
€IHOKPATHO, 1.C.V., BBPXY eKCILIOpaTopHOTO moBeaeHue Ha OBX rurbxoBe ca m3cieqBaHu B
anapat Opto varimex. HU210, nmkxekTupan 5 MUHYTH TIpeId TECTBAHETO, HaMaysiBa Opost Ha
XOPU30HTATHUTE M BEPTHKAIHM JBMKCHHMS M TOKa3Ba TEHACHIMS 3a MOA0OpsBaHe Ha
HapymeHara xabutyamnus npu OBX minbxose, mokaro SR 141716A namansiBa camo Opost Ha
BEPTUKAJIHHUTE JBI)KEHUS B CpPaBHEHUE C TpeTHpaHuTe ¢ Gpus. pazrBop OBX xontponu. lanaute
MoKa3BaT, ue ctumynupanetro Ha CB1 peuenTopure nogodpsiBa nscienoBareiackara akTHBHOCT,

JIOKaTO MHXUOUPAHETO UM MMa CJIad MOayIupaIl eeKT.

9. M. UBanoBa, 31. CrossHOB. Y4acTHe Ha CHCTEMara Ha KOPTHKOTPOIMH-OCBOOOKIaBAIIHS

(baKTOp B MCXAaHU3MUTC Ha ACIPCCUBHUTC p%CTpOﬁCTBa. H3zeecmus na cviosa Ha yueHume —

Bapnua, 22014, XIX, 9-13.

Corticotrophin releasing factor (CRF) is a 41-amino acid-containing peptide, which is secreted
by neurons of the central and peripheral nervous systems. CRF and CRF receptors are expressed
in brain regions, involved in the stress response and in the control of mood. CRF plays a key
role in the control of the basal and stress-activated hypothalamic-pituitary-adrenal axis. In the
central nervous system CRF system coordinates the endocrine, autonomic, and behavioral
responses to stress. Findings from numerous studies support the concept for the role of CRF
system in mediation of the physiological response to external stressors and in the
pathophysiology of depression. The accumulating evidence for the involvement of the CRF

system in the mechanisms of depressive disorders will be briefly reviewed in this article.

Koprtukorponun ocsoboxnaBamust pakrop (CRF) e nentua, usrpanes ot 41 aMUHOKHCEIINHY,
KONTO ce cekpeTupa OT HEBPOHUTE Ha IEHTpajHaTa U nepudepHara HepBHa cucrema. CRF u
CRF penenTopute ce ekcnpecupar B 00JaCTH Ha MO3bKa, ydyacTBalll B OTTOBOpa Ha CTpec U
koHTposia Ha HacTpoeHuero. CRF wurpae kimodoBa posisi B KOHTpoja Ha OaszamHata u
aKTHUBUpAHAaTa OT CTPEC XMIIOTaIaMO-XUMo(pu3HO-HaA0bOpeuyHa oc. B meHTpanHara HepBHa

cucteMa CRF cucremara KOoopauHupa CHAOKPHUHHHUTC, ABTOHOMHHUTC U IIOBCIACHYCCKUTC
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peakuuu Ha ctpec. KoncTaranuure oT MHOTOOPOHHU MPOYYBaHUs MOAKPENAT KOHLEIIUATA 32
possita Ha CRF cucremara B MeauupaHeTo Ha (PU3MOIOTHYHKS OTTOBOP HA BHHIIHUA CTPECOBU
dakTopu W B MaTOQU3MOJIOTHITA Ha JelpecHusra. B crarusra ca NpecTaBeHH HAKPATKO
HAJIMYHUTEC CBCACHUA 3a Yy4aCTUCTO Ha CRF cucremara B MeXaHH3MHUTE Ha ACHPCCHUBHUTC

pas3cTpoiicTBa.

10. M Ivanova, R Tashev. Differential involvement of hippocampal angiotensin Il Type 1

receptors in nociception. Pharmacologia, 2015, 6 (2), 73-78.

Background: The octapeptide angiotensin Il (Ang Il) is the major effector of the renin-
angiotensin system. Ang Il exerts its effects by binding to Ang Il type 1 (AT1) and Ang Il type
2 (AT2) receptors. To examine the involvement of Ang Il and AT1 receptors in nociception, the
effects of Ang I, losartan (AT1 receptor antagonist) and the combination (losartan + Ang II)
infused uni-and bilaterally into hippocampal CAl area of male Wistar rats were studied.
Materials and Methods: After stereotaxic implantation of guide cannulae into hippocampal CAl
area Ang II (50 pg), losartan (100 pug) and combination (losartan 100 pg+Ang II 50 pg) were
separately microinjected uni-and bilaterally into CA1 area. Nociception was examined applying
mechanical pressure on the hind paw of the rat (paw pressure test). Results: It was found that
bilateral and left-side microinjections of Ang Il exerted a nociceptive effect. In contrast, the
inhibition of AT1 receptors by losartan, microinjected bilaterally and into the left CA1l area,
produced an antinociceptive effect. The pretreatment with AT1 antagonist losartan infused
bilaterally and into the left CA1 area reversed the nociceptive effect of Ang Il as compared to
the respective controls, i.e., elicited antinociception. The effect of all treatments was more
pronounced after injection into the left CA1 area as compared to the right-side. Conclusion: The
results suggest an involvement of hippocampal AT1 receptors in nociception of rats and a
differential distribution of AT1 receptors in the left and right CAL area.

Boeenenue: OkranentuabT anruoreH3uH Il (Ang II) e ocHoBHUMAT edekTop Ha cucremara
peHuH-anruoreH3uH. Ang Il ynpaxussa ceoute epextu upes cebpi3Bane ¢ Ang II tun 1 (AT1)
u Ang Il Tun 2 (AT2) peuenrtopu. 3a aa ce npoyuu yuactuero Ha Ang Il u AT1 penenropute B

Houunenuuara, Ang II, nozapran (AT]1 peuenTtopeH aHTaroHHUCT) W KOMOMHAIUATA
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(losartan+Ang Il) ca MUKpOMHKEKTHPAHH €THOCTPAHHO ¥ JIBYCTPaHHO B XumokammaaHoTo CA 1
nojie Ha Mbxku Wistar misxoBe. Matepuan u mMetoau: Ciienl CTEPEOTaKCUYHO JBYCTPAHHO
uMIUIaHTUpaHe Ha Bojaemu kaHioiau B CAl mone, Ang II (50 pg), nozapran (100 pg) u
komOuHammsTa (jmo3apran 100pg + Ang Il 50ug) 6sixa MHUKPOMH)KEKTHPAaHU OTAEITHO,
enHocTpanHo u n1ByctpanHo B CAl nmonero. Homunenuusra 6erie u3cneaBana ypes npujaraie
Ha MEXaHMYEH HATUCK BBbPXY 3aJHATa Jlalma Ha IUIbXa (TECT 3a MEXaHWYEeH HATHCK BBPXY
nanara). Pesynratu: YcTaHOBEHO €, 4e JBYCTPAHHOTO U JIEBOCTPAHHOTO MUKPOUHKEKTUPAHE
Ha Ang Il mposBsiBa mpoHOIMIENTUBEH eekT. 3a pasnuka oT ToBa, nHXHOUpanero Ha ATI
pELenTOpUTe C JI03apTaH, MHUKPOMHXKEKTHpaH JBycTpaHHO W B JnsBotro CAl mone, nma
anTuHouuuenTuBeH edekrt. I[lpenBapurennata BbBexkgaHe Ha AT1 aHTaroHUCT Jo3apTaH,
nByctpaHHo U B jisiBoTo CAl mosne, oOpbiia npoHouuuentuBHus epekt Ha Ang I B cpaBHeHue
ChC CHOTBETHUTE KOHTPOJIU U JIOPH MPEAU3BUKA aHTHHOIMIENUS. EQeKkThT OT BpBEXKIaHUITA
e mo-uspazed B JyisiBoro CAl mone, B cpaBHeHHE C OSICHOTO. 3akitoueHue: Pesynrature
npenmnosarar yyactue Ha xunokamnanautre AT peuentopyd B HOLMLEMIUATA HA TUTBXOBE U

mudepenuupano panpenenenue Ha AT1 peuentopute B 115180 u naacHo CAl noe.

11. JI.JeueBa, 3.CrossHoB, M.HUBanoBa, B.lxonomoB. CbBpeMeHHUTE TIO3HAHHS 3a

WHTEeCTHHAITHATA abcopOIMs Ha MarHe3ust.M36ecmusi Ha cviosa Ha yuenume- Bapua, 2015,XX, 48

The review presents contemporary knowledge and understanding of the mechanism of intestinal
transportation processes participating in regulating and sustaining magnesium metabolism. We
take a look at the sources intakes and daily needs of magnesium. Main focus is on the intestinal

magnesium absorption.

OO030pbT MpeACTaBsi ChbBPEMEHHUTE MO3HAHMUS U pa30MpaHus 3a MEXaHW3Ma Ha YpPEBHUTE
TPAHCIIOPTHU IIPOLIECH, Y4YacTBAIM B PEryJHPAaHETO W MOMIBbPKAHETO HA MarHe3HeBUs
MeTabonu3bM. PasrienaHu ca M3TOYHMIUTE HA TPUEM M JHEBHUTE HYKIU OT MarHe3uil.

OCHOBHHSAT (I)OKyC CHAaCO4YCH KbM YpCBHATA a6cop6u1/1;1 Ha Marde3us.

12. M.MBanoBa, U.benueBa, C.bemueBa, H.Herpes, P.Tames. Edexktn Ha uHTpanepedpo-

BEHTPUKYJIHO LIEHTpaJHO BbBedeHU KaHaOuHouaHu CBl penentopHu JIUTaHIM BbPXY
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CBHCTOSTHUETO Ha TPEBOXKHOCT MPH IUIBXOBE. M36ecmus Ha cvio3a Ha yyenume — Bapna, 1°2015,

XX, 11-15.

Literature data reveal an important role of the endocannabinoid system in modulation
of anxiety-like behavior in experimental studies. However, the findings concerning this effect of
cannabinoids have provided contradictory results. A large body of evidence suggests that the
cannabinoid CB1 receptors play a key role in the regulation of emotional behaviors. The aim of
the present study was to examine the effects of intracerebroventricularly (i.c.v.) injected
cannabinoid ligands on the anxiety-like behavior of rats. Cannabinoid CB1 receptor agonist HU-
210 (5pg) and CB1 receptor antagonist SR 141716A (3pg) were microinjected i.c.v. for 7 days
and the rats were tested in an elevated plus maze test. HU-210 showed an anxiolytic-like effect,
expressed as an increased number of open arm entries, time spent in the open arms, open/total
number ratio and decreased number and time of closed arm entries as compared to the saline-
treated controls. SR 141716A showed an anxiogenic-like effect by decreasing the number of
open arm entries, the time spent there and the ratio open/total number of entries. The results
suggest that CB1 receptors are involved in the modulation of anxiety-related behavior in rats.

JluteparypHUTe JaHHM OT EKCHEpUMEHTAJHM IPOYYBAaHUS pa3KpUBAaT BakHA pOJId Ha
CH/IOKaHAOMHOWJHATA CHCTEMa B MOJYJIAIMATa HA TPEBOXKHO-TIOJOOHOTO CBHCTOSHUE.
Pesynrarure oTHOCHO TO3U eekT Ha kaHaOMHOMIUTE obaue ca mporuBopeurBu. Hamune ca
JI0Ka3aTelcTBa 3a  BEpOSITHA KIOYOBAa poisi Ha KaHaOuHougnute CB1 penentopu B
perynanuara Ha €MOLIMOHAJIHOTO INoBeAcHMe. Llenrta Ha mpoydBaHETO € na ce u3cienBar
e(eKTUTe Ha UHTPAEPEOPOBEHTPUKYIHO (1.C.V.) MHKEKTUPAHU KaHAOMHOUIHU JIUTAHIA BHPXY
TPEBOKHO-T1000HOTO noBeieHne Ha rbxoBe. CB1 penentopausT aronnct HU-210 (Spg) u
CB1 peuentopuustr anraronuct SR 141716A (3pg) ca MHUKpOMHXKEKTHpaHH 1.C.v. B
MPOABIKEHUE Ha 7 THH, CJIe]l KOETO IIbXOBETE Ca TECTBAHU B OBJUTHAT KPbCTOCAH JTAOMPUHT.
HU-210 noka3a aHKCHOJIUTHYEH €(EeKT, u3pa3eH upe3 yBelIMuaBaHe Opos Ha BIM3aHUATA B
OTKpUTU paMeHa; BPEMETO, MPEKapaHoO B TAX, CHOTHOLICHHE Ha BIU3aHUATA B OTKPUTH/OOL]
Opoii BIM3aHus U HaMaJsiBaHe Ha Opost BIM3aHMS U BPEMETO B 3aKPUTUTE paMEHa, B CPaBHEHUE
C KOHTpoJIUTE, TpeTupanu ¢ gus. pa3tBop. SR 141716A noka3za aHKCHOT€HHO-TI0JJ00EH e(eKT,
ype3 HaMajsiBaHEe Ha Opos Ha BIM3aHUATAa B OTKPUTU PaMEHa; BPEMETO, MpEeKapaHo TaM M
CHOTHOILIEHUETO BJIM3aHUS B OTKpUTHU/00II Opoil Biau3aHus. Pesynararure mokaszsar, ye CBI

PEUCIITOPUTE YIACTBAT B MOAYJIUPAHETO TPEBOKHOTO MOBEACHHUEC ITPU ITIIBXOBEC.
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13. M.UBanoBa, U. bemuera, C.bemueBa, JI.JleueBa, P.TameB. Ponms Ha Marmesuws mpu

JETIPECUBHUTE Pa3CTPOMCTBA. M36ecmus Ha cvio3a Ha yuenume — Bapua, 2°2015, XX, 37-41.

Magnesium is an essential mineral which is involved in the regulation numerous aspects of
cellular metabolism. This vital nutrient is often deficient in modern diets. Recent
epidemiological studies have examined the association of low magnesium levels with
depression. Pre-clinical studies suggest a potential role of magnesium in reducing depressive
symptoms. This article aimed to review the experimental and clinical data concerning the
mechanisms by which magnesium may play a role in depression as well as the antidepressant

potential of magnesium supplementation.

Marne3usT € OCHOBEH MUHEpaJl, KOMTO y4acTBa B PEryJIMPAHETO HAa MHOXECTBO aCIEKTH Ha
KJIEThYHUS METa00IU3bM. T03H KU3HEHOBAXEH MUHEPAJ YECTO € Ie(UIIUTEH B CbBPEMEHHUTE
quety. [locnenHyn enuaeMUOIIOTMYHN IIPOYYBAHUS M3CIEABAT BPb3KaTa Ha HUCKUTE HHMBA Ha
MarHesuii ¢ genpecusta. [IpeakIMHUYHUTE NPOYYBAHMS PA3KPUBAT IOTCHIMAIHA POJIA Ha
MarHesys 3a HaMajsiBaHE Ha [EINPECUBHUTE CUMNTOMHU. B craTusATa HampaBeH Iperiel Ha
€KCIICPUMEHTAIIHUTE U KIMHUYHU JAHHU OTHOCHO MEXAHU3MWTE, YPE3 KOUTO MAarHe3usAT ce
CBBP3Ba C Bb3HUKBAHETO HA JETPECHs], KAKTO U aHTUACTIPECAaHTHUS ITOTEHIIMA Ha JOOABKUTE C

MarHe3uil.

14. JI.euea, 3.CtosiHoB, M.UBanoBa, B.MxonomoB. Pons Ha OwnOperute B oOMsiHaTa Ha

MarHesus. M3zgecmus na cvioza Ha yuenume — Bapna, 22015, XX, 44.

The review is devoted to the role of kidneys in magnesium metabolism. We discuss the
mechanisms of transportation processes of magnesium and their regulation according to the

contemporary knowledge.

O0630pbT pasriexiaa ponsta Ha OpOpenntTe B MeTabonu3ma Ha mar"esus. OOchxmaT ce
MEXaHH3MHUTE Ha TPAHCIOPTHUTE MPOIECH Ha MarHe3Ws W TsIXHATa peryianus CHopena

CbBPCMCHHUTC ITO3HAHUA.
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15. M. Marinov, M. lvanova, S. Belcheva, I. Belcheva, N. Negrev, R. Tashev. CB1 ligands
modulate learning and memory of OBX rats. Scripta Scientifica Medica, 2016, 48 (3),78-83.

Aim. The brain endocannabinoid system has been shown to play a role in learning and memory
processes, although the exact mechanisms by which it interferes in these processes are not well
established. We aimed at studying the effects of CB1 receptor ligands on learning and memory
of rats with an experimental model of depression - olfactory bulbectomy (OBX). Material and
methods. Cannabinoid CB1 receptor agonist HU-210 (5 pg) and cannabinoid CB1 receptor
antagonist SR 141716A (3 ug) were microinjected i.c.v. in male Wistar rats with olfactory
bulbectomy (OBX). A passive avoidance task (step through) was used as a test for learning and
memory. Results. In the non-OBX group, HU-210 impaired learning and memory processes
expressed by the shortened latency time on the retention tests (3 hours and 24 hours after
training) and by the decreased percentage of rats that have reached the learning criterion, as
compared to the saline-treated controls. SR 141716A did not affect significantly the performance
of rats in the step-through task. In the OBX rats HU-210 prolonged the latency time as compared
to the saline-treated OBX controls, while SR 141716A did not affect significantly the OBX-
related learning and memory deficits. Conclusion. These findings suggest complex modulatory

effect of CB1 receptor agonist on learning and memory processes in OBX rats.

[en. Mo3buHaTa eH10KaHaOMHONJHA CUCTEMA UTPae poJisd B MPOLIECUTE HA O0YyUEHHE U ITaMeT,
HO MEXaHU3MHTE, Ype3 KOUTO TS ydacTBa B T€3H MPOLIECH, HE ca JoOpe ycTaHoBeHH. Llenta Hu
e na npoyuuM edektute Ha CB1 penentopHuTe IUraHav BbpXYy OOy4yeHHETO M MaMmeTTa Ha
IUTBXOBE C EKCIIEpUMEHTalleH Mojenl Ha Jenpecus - oidakrtopHa Oynbexromus (OBX).
Matepuanu u Meronu. Kanabunoumgnust CB1 peunentopen aronncr HU-210 (Sug) u
kaHabuHoniHUAT CB1 penentopen antaronuct SR 141716A (3pg) 0sxa MUKpPOMHXEKTHPAHH
eIHOKpaTHO, 1.C.V., Ha MBxku Wistar mobxoBe ¢ Mojen Ha jaenpecusi - ojdaktopHa
oynoexromusi (OBX). 3a onenka Ha OOy4eHHMETO W TaMeTTa € W3MOJ3BaH TECT 3a MacCHUBHO
n30sATBaHE C OTPHIIATEIHO MoaKperuieHue (Step through). Pesynraru. B rpymara 6e3 OBX, HU-
210 Bnomy mpoiecuTe Ha 00y4YeHHEe U TTaMeT, U3Pa3eHO Ype3 CKbCSABAaHE Ha JJATEHTHOTO BpeMe
IpU TecToBeTe 3a peTeHus (3-Ti yac u 24-TH 4ac cie 00y4eHHETO) ¥ Ype3 HaMallsiBaHe Ha
MPOLIEHTA IIIbXOBE, KOUTO Ca JOCTUTHAJIM KpHUTepus 3a OOydeHHe, B CpaBHEHHE C KbM
TpeTupaHuTe ¢ ¢pu3. pa3TBop KOHTpoau. SR 141716A He moBIUS 3HAYUTETHO OBEIEHUETO HA

ITHXOBETE B TecTa 3a macuBHO mM30srBane. [Ipu OBX mapxoBere HU-210 yapimku 1aTeHTHOTO
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BpeMe B cpaBHeHHEe ¢ OBX koHTponute, Tpetupanuc ¢us. pazrBop; SR 141716A He moBnus
3HauuTeNHO CBbp3aHuTe ¢ OBX 00yunTerHM u mnaMeTOBHM JACPUIIMTH. 3aKIIOYCHHE.
Pesynrature mocouBat Moxynupaii epext Ha CB1 perentopHust aroHUCT BbPXY NMPOLECUTE HA

ob0yuyenue u namet npu OBX mursxose.

16. Tashev R, Ivanova M, Belcheva S, Belcheva I. Differential involvment of hippocampal
angiotensin 1 receptors in learning and memory processes in bulbectomized rats. Journal of
Mind and Medical Sciences, 2016, 3(1), 39-54. (Web of Sci)

There is conflicting evidence regarding the effect of AT1 receptor antagonists on
learning and memory processes. The effects of angiotensin Il and losartan administration
into CA1 hippocampal area on the avoidance performance in olfactory bulbectomized
(OBX) rats using active avoidance (shuttle box) test and passive avoidance (step through)
test have been investigated. Rats were microinjected unilaterally through implanted guide
cannulae into the CA1 area of the dorsal hippocampus and the drugs were administered
separately, 5 minutes before each training session. The microinjections of losartan into the
left, but not the right CA1 hippocampal area improved the acquisition and retention of
active and passive avoidance learning, thus suggesting dependence on the side of injection.
The unilateral (left or right) administration of angiotensin Il did not significantly affect the
performance of OBX rats in the avoidance tasks. A differential distribution of the AT1
receptors in the left and right hemisphere could contribute for the asymmetry in the
behavioral effects of the AT1 receptor antagonist.

JokazatencrBara 3a edpexkrure Ha ATI] penenTopHHUTE aHTAarOHUCTH BBPXY MPOIECHTE Ha
oOydeHue U mameT ca npotuBopeunBu. M3cnenBanu ca epexrure anrunorensus 11 u nosapraH,
BbBeieHH B CAl mosie Ha XUIOKaMIlia BBPXY peakiusTa Ha M30ArBaHe MpPH ITHXOBE C
ondakropHa OynbexkTomust (OBX), kaTo ca M3MOI3BaHU TECT 3a akTUBHO m30srBaHe (Shuttle
box) u Tect 3a macuBHO m30srBaHe (Step through). TlnbpxoBere Osixa MUKPOWMH)KEKTHPAHU
€HOCTPaHHO TMpe3 HUMIUIaHTUpaHu BoAemM KaHioiau B CAl monera Ha Xumokammna H
BeIllecTBaTa 0sxa MpUJaraHu 5 MUHYTH TPEIU BCSIKa TPEHUPOBKA. MUKPOUHKEKTUPAHETO Ha
J03apTaH B JIIBOTO, HO He U B JsicHOTO CA 1 morne Ha XUmokamiia mofgo0psiBa MoKa3aTeIuTe Ha

O6quHI/Ie " 3alaMCTABAaHCTO W IPU ABATA TCCTA 3a AKTHBHO W ITACHMBHO I/I36HFBaHC, KO€TO
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MOKa3Ba 3aBHCHMOCT Ha CTpaHaTa Ha WHXeKThpaHe. EgHocTpaHHO (JISIBO WJIM JISICHO)
MPUIIOKEHUAT aHTHOTeH3UH [l He moBnusABa 3HaUMTENHO Moka3zatenuTe Ha OBX mibxoBere B
TectoBeTe ¢ u3bsarsane. Judepennupanoro pasnpenenenue Ha AT1 penentopute B isBara u
JSICHOTO xemoucdepa BEepOSITHO TOTPUHACS 32 aCUMETpHUATa B MoBeAcHUeCKH edextu Ha AT1

PCUCITOPHUSA aHTAIr'OHHUCT.

17. M.MapunoB, M.CrepanoBa, P.Tames. Pons Ha enmoxkanaOMHOMJHATA CHCTEMa B
KOTHUTHUBHHTE HAPYIICHUS, ChI'BTCTBAIIY JenpecusiTa. M3secmusi Ha cvio3a Ha yuenume Bapha,

22016, XXI, 5-8.

The endocannabinoid system (ECS) is a signaling system in the brain that consists of
endocannabinoids and cannabinoid receptors (CB1 and CB2). It is a major neuromodulatory
system, which functions to maintain brain homeostasis; it also plays an important role in the
regulation of cardiovascular, immune, digestive, reproductive, endocrine systems, etc. The
endocannabinoids are synthesized postsynaptically and act presynaptically on CB1 receptors by
modulating the release of neurotransmitters in the central nervous system, thus contributing to
the synaptic plasticity. The depressive disorder is one of the most common mood disorders that
is often accompanied by a cognitive dysfunction, including learning, memory and attention
problems. Clinical and epidemiologic data have shown that ECS affects significantly perception,
attention, learning and memory in both healthy people and people suffering from depression.
Experimental evidences suggest that hypofunctioning of the ECS might be involved in the
pathogenesis of depressive disorders. The aim of our article is to provide a short summary on
the recent research regarding the implication of ECS in the cognitive impairments associated

with depression.

Ennokanabunounnnata cucrema (ECS) B Mo3bka  BKIIOYBAa €HAOKAaHAOMHOUIUTE H
kaHabunonaute peuentopu (CB1 u CB2). Ta3u HeBpoMmoaynupalla CHCTEMa ydacTBa B
MOAJBPKAHETO HAa MO3bYHATA XOMEOCTa3a; Wrpac BakHa pOJs B peryjauusara Ha
ChpJEYHOCHI0BaTa, UMyHHATa, XpaHOCMUJIATEIHATA, PENPOIYKTUBHATA, €HJOKpPUHHATA U JIp.
cucremu. EnjokanaOuHONINUTE c€ CUHTE3UPAT MOCTCUHANTUYHO U JIEHCTBAT MPECHHANITUYHO
Bbpxy CB1 penenropu, upe3 Mmoaynupane Ha ocBoOOKaaBaHeTo Ha HeBpoTpaHncmutepu B LIHC,

KaTo IO TO3W HAYHUH JOIMIPUHACAT 3a CUHAIITUYHATA IIJTACTUYHOCT. I[CHpCCI/IBHOTO paSCTpOﬁCTBO,
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OT Tpynara Ha pa3CTpPOWCTBa HAa HACTPOCHUETO, YECTO € MPUAPYKEHO OT KOTHHUTHBHA
TUCHYHKIMS, BKIIOYBAIIA MpolieMu ¢ OoOydeHHeTo, MamerTa, BHHUMaHueTo. KiuHuuHu u
eNUJICMUOJIOTHYHU JaHHU Toka3Bar, 4ye ECS moBiMsBa 3HAYUTETHO BBIMPHUITHITA,
BHUMAaHHUETO, O0OYYCHHETO U MaMETTa KaKTO MPH 37paBU XOpa, TaKa U MPH XOpa, CTPAJAIA OT
nenpecusi. ExcieprMeHTanHUTe JOKa3aTeNICTBa MpeIoiarar, ye HaHMajJeHaTa aKTUBHOCT Ha
ECS yuactBa B maroreHnesara Ha JACPECUBHOTO pa3cTpoiicTBo. CtaTtusra npeacrass 0030p Ha
MOCIICAHUTE H3CIeABaHUS OTHOCHO 3HadeHHero Ha ECS B KOrHUTHBHUTE HapyIICHHS,

ChIIPOBOXKAAIIHU ACIIPECCHUATA.

18. J1. JonueBa, M.BesmmkoBa, P.Tames. Edextu Ha Rimonabant Bbpxy oOyuenueTo u

ramMeTTa Ha IUTbXOBe ¢ oJihakTopHa OynbekToMus. M3eecmus Ha cvio3a Ha yuenume—Bapha,

2018, 23, 51-56.

Olfactory bulbectomy (OBX) is an experimental model of depression, which has recently been
used as a model of Alzheimer‘s disease due to the development of neurodegenerative changes
in the brain. The OBX model in rodents is accompanied by biochemical, morphological and
structural changes in the brain, as well as by many behavioral changes. A common finding in
the OBX model are memory deficits, which are present in both depressive disorders and
neurodegenerative diseases. There is evidence that the memory-impairing effect of cannabinoids
is associated with activation of the cannabinoid CB1 receptors in the brain. The aim of the
present study was to investigate the effects of the CB1 antagonist Rimonabant (SR 141716A)
administered intragastrically daily for 14 days on the memory processes of OBX rats, tested in
a passive avoidance (PA) paradigm. Rimonabant was administered to OBX rats, divided into
three experimental groups: before OBX; immediately after OBX (1-14 days); with the presence
of a depressive-like state (14-28 days after OBX). Rimonabant showed a tendency to improve
the learning and memory of sham-operated controls, whereas no significant change in the
behavioral responses was observed upon administration 14 days before OBX. However,
Rimonabant, administered immediately after OBX completely prevented the development of
memory deficit in a PA test, while its administration 14-28 days after OBX ameliorated the
memory disturbances induced by bulbectomy. The results indicate that the CB1 antagonist

Rimonabant may ameliorate the development of a memory deficit in OBX rats.
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Ondakropunata Oymoexkromus (OBX) e excriepuMeHTaleH MOJeN Ha JenpecHs, KOWTO
HamocleAbK € M3MOI3BaH M KaTo Mojes Ha OojectTra Ha Alnlxaiimep, mopaaud pa3BUTHETO Ha
HEBPOJIETCHEePaTHBHU MpOoMeHW B Mo3bka. OBX Mopjema mpu Tpuszadu € CHIIBTCTBAH OT
OMOXMMHUYHU, MOP(OJOTUYHM € CTPYKTypHH TPOMEHH B MO3bKa M C HApYyIICHUS B
MOBEICHYECKUTE peakluu. XapaKkTepeH 3a Mojelia € MaMeTOBUAT JeUIUT, KOUTO ChIIBTCTBA
KaKTO JIEIPECUBHUTE Pa3CTPOIICTBa, Taka U HEBpOAETeHepaTUBHUTE 3a0omsBanus. Mima nanuu,
4ye yBPEXKIAIIOTO MaMeTTa JeWCTBUE Ha KaHaOMHOUIUTE € CBbp3aHo ¢ akTuBupaHe Ha CBI1
KaHAaOWHOMIHU pelenTopu B Mo3bKa. Llen Ha mpoyuBanero e uscienBane edexrure Ha CB1
anTaronrcra Rimonabant (SR 141716A), BbBeKIaH WHTPAraCTpaiHO B MPOJIBIDKEHUE Ha
14 nHM BBpXY 00yYHTETHUTE U amMeToBUTE mporeck Ha OBX mrbxoBe, TECTBAaHU C METOJ Ha
nacuBHO n30sirBane. BrBexknanero Ha PUMOHAOAHT € OCBIIECTBEHO B TPU €KCIEPUMEHTAIHU
noctanoBku: npeau OBX; nenocpenctseno cien OBX (1-14 nen); Ha ¢ona Ha pa3BUTO
JenpecuBHO-IOI00HO cberostHue (14-28 nen cmex OBX). Pesynrarure mokassar, 4e
Rimonabant nono0OpsiBa 00y4eHHETO U TaMETTa Ha [IaM-ONepUPAHUTE KOHTPOJIU, TOKATO MpHU
OBX mrbxoBe, npuiarad npeagu OBX He BoaU 70 ChIIECTBEHU MPOMEHU B MOBEJACHUYECKUTE
peakuu npu Tecta, nposexaan cienq OBX. BeBexxnanero Ha Rimonabant Ha hoHa Ha pa3BuToO
JETIPECUBHO-TIOJIO0HO CBHCTOSIHMEC HAMalsiBa IaMETOBUTE HAPYIICHUS, NPEIU3BHKAHU OT
OynOekTomusiTa, a MPH BbBEXKIaHE HEMOCPEACTBEHO clie]] OTCcTpaHsBaHe Ha bulbi olfactorii
MaMETOBUSAT ASPUIINT € HAITBJIHO MTpeooisH. JlaHHuTe mokas3BaTt, ye Rimonabant, BpBexxaan 14
JTHU WHTpAracTpaHO MMa IOJIOKHTENIeH eeKT BhpXYy yBpeacHara Bcieacteue OBX mamer,

KaTo eQeKThT € MO-CUITHO U3pa3eH IPU BbBEXKAAHE HENOCPEACTBEHO cliel] OyJI0eKTOMUSITA.

19. M. BeaukoBa, 31. CrosHoB, U. [Tamramuesa, I1. Hukonosa, JI. [leueBa. CpaBHUTENCH
aHaJlM3 Ha HSAKOM acleKTH OT OOY4YeHHETO MO (PU3UONIOTHUS HA OBIATapCKU M UyXKAECTPaHHU

CTYJEHTH OT CIIEIUATHOCT ,,Menununa“ Mzeecmus Ha cvioza Ha yyenume-Bapna,2018,23,90-95

The aim of the present study is to do a comparative analysis of some aspects of theoretical and
practical teaching of physiology to second year Bulgarian and foreign medical students from the
Medical University-Varna. We conducted a survey among 206 Bulgarian and foreign students,
enrolled in the Bulgarian and English language programs. The questionnaire included questions,
which allowed us to draw conclusions about the attendance, respectively non-attendance, of

physiology classes and the reasons for this; the student evaluation of both the physiology course
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and the importance of the knowledge gained in the study of physiology during the course of the
medical education. The analysis of the results reveals similar trends in the assessment of
Bulgarian and foreign students regarding their evaluation of the physiology teaching. The
research is a first attempt to compare and analyze some aspects of teaching physiology to
Bulgarian and foreign medical students from the second year of study. The data obtained provide
information on some common problems in teaching physiology and could serve as a basis for a

comparative study over a longer period.

IesiTa Ha HACTOSIIIOTO U3CIIE/IBAHE € Ja C€ HAIIPaBU CPABHUTEJICH aHAJIN3 HA HAKOU aCIEKTH Ha
TEOPETUYHOTO M IPAKTUYECKOTO O0ydeHue 1o (U3MOJIOrus Ha OBIArapcKu U 4yXKJIECTPaHHU
CTYJIEHTH BTOPH Kypc, MeIuLMHA OT MenuuuHCcKku yHuBepcuteT-BapHa. [IpoBenoxme ankera
cpen 206 OBATAPCKU U YYKIECTPAaHHU CTYIEHTH,00y4aBallld C€ B MPOTPAMUTE Ha OBJITAPCKU U
aHIVIMHACKY €3UK. AHKETHaTa KapTa BKJIIOYBAIIE BBIIPOCH, KOUTO HU IO3BOJIMXA J]a HAPAaBUM
M3BOJIM 32 MOCEHIAeMOCTTa/HEMOCEIAeMOCTTa Ha 3aHITUTA 110 (PU3UOJIOTUS U MPUYMHHTE 32
TOBA; 3a OICHKAaTa Ha CTYJEHTHTE 3a Kypca 1o (hU3MOJIOTHS M 32 3HAYCHHWETO HA 3HAHMATA,
MOJTYYEHU MPU M3y4aBaHETO Ha (PU3UOJIOTHUATA B X014 HA O0YUYEHUETO M0 MEIUIIMHA. AHATU3BT
Ha pe3yJITaTUTE Pa3KpHUBa CXOJHH TEHACHLUH B OLIEHKATa Ha OBJIFApCKUTE U YyXKAECTPaHHUTE
CTY/IEHTH IO OTHOLIEHHE Ha IpernoiaBaHeTo 1o ¢gusnoinorusd. M3ciaenBaHeTo € mbpBU OIUT 32
CBIIOCTaBKA W aHAJIU3 HAa HIKOM acCMEeKTH Ha oO0ydeHHeTo mo (usuonorus Ha OBJIrapcKu U
qy)KJIECTPAaHHH CTYJEHTH 10 MenuiuHs. [lonmydeHuTe NaHHM NPEeNocTaBAT WHPOpManus 3a
HSKOU YECTO CpelllaHu MpoOjaeMu B 00Yy4EHHMETO MO (U3MO0JIOTHS U OMXa MOTJIHU J1a TOCTyXKaT

KaTO OCHOBA 3a CPABHUTCIIHO U3CJIICABAHC 3a MMO-AbJIBI' ICPUOA.

20. M. BeaukoBa, 3.CTosiHOB. AJIKOXOJ M KOTHUTHBHU (YHKLIMU Ha CTapeelusi MO3BK.

Hzeecmust na cvioza na yuenume — Bapna, 12019, 24, 61-65.

Old age is a factor in the onset of degenerative brain diseases among which dementia, associated
with severe cognitive impairment. The study analyzes the literature data, accumulated over the
years, concerning the impact of moderate alcohol consumption on cognitive processes in the
elderly. Recent reports reveal that light- to-moderate consumption of alcohol does not reduce

the risk of cognitive decline in old age. Moderate alcohol consumption does not improve
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cognitive function and is associated with lower cognitive performance in a dose-dependent

manner.

Crapueckara Bb3pacT € (GakTop 3a MmosiBaTa Ha JereHepaTMBHU MO3BYHHU 3a00JSBaHHS, Cpell
KOUTO BOJICILIO MSCTO 3aeMaT IEMEHIIMUTE, CBbP3aHU C HAPYIIEHNE HA KOTHUTUBHUTE MPOLIECH.
B HacTosius 0030p ca aHaTM3UpaHU MPOTUBOPEUYHUBUTE JIUTEPATYPHH JTaHHU 32 BIMSIHUETO HA
yMepeHara ajJKOX0JIHa KOHCyMalus BbpXY KOTHUTUBHUTE IIPOLIECH B cTapyecka Bb3pacT. HoBu
M3CJEBAHM MIPEe3 MOCIEeTHUTE TOAUHU COYaT, Y€ alKOXOJIbT, KOHCYMHUPaH B MaJIKU/yMEpPEHU
KOJIMYECTBa, HE HAMAJISIBA PUCKA OT KOTHUTUBEH Je(ULUT. YMEPEHUST PUEM Ha aJIKOXOJ He
moo0psiBa KOTHUTUBHATa (DYHKUMSA U BOAM N0 MO-HUCKM KOTHUTUBHU PE3yNATaTH IO J03a-

3aBHCHUM HA4YUH.

21. 1. lonueBa, M.Mapunos, M.BeukoBa. Bimsinue Ha eH1oKaHAOMHOUIHATA CHCTEMA BBPXY

MMaMETOBHTE MPOLIECH. M38ecmust Ha cvio3za Ha yuenume — Bapna, 1°2020, 25, 84-92.

The endocannabinoid system (ECS) is a lipid signaling system, which consists of the
endocannabinoids (EC) anandamide (AEA) and 2-arachidonylglycerol (2-AG), the cannabinoid
receptors (CB1 and CB2), and the enzymes that regulate their production and degradation. AEA
and 2-AG are lipid compounds derived presynaptically from the degradation of membrane
phospholipids and act as key modulators on synaptic transmission. This article presents
accumulated data on the mechanisms by which ECS affects learning and memory. Substances
that modulate the activity of ECS have impact on different phases of memory formation through

56



direct and indirect influences. Studies show contradictory results on the role of the ECS in

learning and memory processes.

Ennoxanabunonanara cucrema (EKC) e enmorenHa JunuaHa CUTHajgHA CUCTEMaA, KOSTO CE
cbcTon OT kaHaOuHouauute perentopu (CB1 u CB2), ennokanabunonaute ananaamu (AEA)
u 2-apaxugoHwiraunepoin (2-AG) u eH3uMuTe, KOUTO PEryaupar TAXHOTO MPOU3BOJCTBO U
pasrpaxnaane. AEA u 2-AG ca JIMOUAHM CBHEIWHEHUS, IOJYyYEHH IPECHHANTUYHO OT
pasrpaxaanero Ha MeMmOpaHHH (GochOoIUmUIN, KOUTO OCHIIECTBIBAT HEBPOMOJIYJIATOPHA
perynanus Ha CHHaNTHYHaTa TpaHcMucus. HacTosmaTa cratus npeictaBs akTyalHH JaHHU 3a
Mexanusmute, upe3 kouto EKC nosnusiBa o0yuntesHUTe U TaMeTOBUTE MpoliecH. BeriecTpara,
Moaynupaiy aktuBHocTTa Ha EKC, neficTBaT pa3HONOCOYHO, JUPEKTHO UM KOCBEHO, BBPXY
pasmuuan (asu Ha GopMupane Ha mamerrta. [IpoyuBaHuATa, HENANM Ja Pa3KPHUAT poisATa Ha

EKC B IIpouecuTe Ha O6y‘IeHI/IeTO " MaMCTTa, IOKAa3BaT MMPOTUBOPCUUBU PCIYIITATH.

22. M.Mapunos, M.BeaukoBa. /[Byctpannara osidakropna 6yndekromusa (OBX) kato moaen

Ha nenpecust. Bapnencku meouyuncku gopym, 2021,10(3),21-26.

Olfactory bulbectomy (OBX) is an established animal model of depression. A syndrome with
specific behavioral, neurostructural, neurochemical, physiological, immune, endocrine, etc.,
changes develops after bilateral removal of bulbi olfactorii in rodents (rats, mice), which
resembles a depressive disorder in humans. Olfactory bulbectomy induces brain alterations, such
as neurodegeneration and reorganization of the neural networks; neuronal apoptosis increases,
number of synapses decreases, synaptic plasticity is disturbed. A dysfunction of many
neurotransmitter systems (noradrenergic, serotonergic, cholinergic, GABA-ergic, glutamatergic,
etc.) has been detected. Significant changes are observed in the hippocampus, amygdala, basal
ganglia, locus coeruleus, n. raphe dorsalis, and other brain regions. The good constructive and
prognostic validity of OBX makes this experimental model suitable for studying the

pathogenetic mechanisms of depression, and for examining the antidepressant efficacy of drugs.

Ondakropuara Oynoektomusi (OBX) e yTBBpAeH >XUBOTHHCKH Mojen Ha nenpecus. Cruen
JBYCTPaHHO XUPYPTUYHO OTcTpaHsiBaHe Ha bulbi olfactorii nmpu rpuzaun (IurbXoBe, MUIIIKH) C€
pa3BuUBa CBHCTOSHUE, BKJIOYBALIO TOBEJACHYECKH, HEBPOCTPYKTYPHH, HEBPOXUMHUYHH,

(bU3MOIOTHYHNA, UMYHHH, €HIOKPUHHU W JIp. U3MEHEHHUs, KOUTO HAIo[00sBaT TPOMEHHUTE,
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CBITBTCTBAIIM JENPECUBHUTE pa3cTpoiicTBa. Pa3BuBa ce HEBpojaereHepalus U peopraHu3aus
Ha MO3bUHHUTE HEPBHM MpPEKH, MOBHILABA CE€ HEBPOHAIHATA amoITo3a, HaMaisBa OposT Ha
CUHAICHUTE, HapylleHAa € CHHANTHYHATA IUTACTUYHOCT. YCTAaHOBSIBA CE€ ITUCHYHKIUS Ha
MHOXECTBO  HEBPOTPAHCMHUTEPHHM  CHCTEMH:  HOPAJpPEHEPruyHa, CEPOTOHUHEPTHYHA,
xonmuHepruuna, GABA-epruuna, rinyramatepruyia. ChIIeCTBEHU NMPOMEHHU ce HaOJt01aBaT B
XUIIOKaMIIa, aMUTAayIaTa, Oa3aaJHuTe TaHrIuy, locus coeruleus, n. raphe dorsalis u 1p. Mo3buHK
obmnactu. JlobpaTa KOHCTPYKTHBHA U MPOTHOCTHYHA Byl iHOCT Ha OBX Moena 1mo3BoJisiBa Toi
Jla ce M3MOJI3Ba 3a pPa3KpHBaHE Ha MAaTOTCHETMUYHUTE MEXAaHM3MHU Ha JICTIPECHUsiTa, KaKToO U 3a

H3CJICABAHC HAa aHTUICTIPECCAHTHA e(i)I/IKaCHOCT Ha JICKapCTBa.

23. M.Velikova, B.Galunska, R.Dimitrova, Z.Stoyanov. Alcohol consumption and cognitive
aging: can it be beneficial? Journal of Mind and Medical Sciences,2021, 8(1), 5-16 (Web of Sci)

We present a literature review which summarizes the data supporting one of the alternative
perspectives on the effect of alcohol consumption on cognitive aging — the possible positive
effect of low to moderate drinking. Some of the main theories about aging, the mechanisms of
brain aging, and the pathogenesis of cognitive decline and dementia are briefly described. In this
context, the putative mechanisms of the protective action of non-alcoholic components in
alcoholic beverages or low doses of ethanol against oxidative stress, inflammation,
mitochondrial dysfunction, brain insulin resistance, and production of amyloid-p peptides are
presented. The review article does not favor the data selected and highlighted, but it aims at
inspiring more interest and further research on the topic.
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[IpencraBeH e npersen Ha JUTEpaTypara, B KOWTO ca 00001eHN JaHHUTE B MOJKPENa Ha e/lHa
OT QJITEepPHATUBHUTE TJEIHM TOYKM 3a e(deKkra OT KOHCyMalusiTa Ha alKoXOJ BBPXY
KOTHUTHBHOTO CTapeeHE — Bh3MOKHHS MOJIOKUTENICH €PEKT OT HUCKA JI0 yMEepeHa KOHCYMAIIH.
Hakpartko ca onucanu HIKOU OT OCHOBHUTE TEOPUHU 32 CTAPECHETO, MEXAaHU3MUTE HA CTapeeHe
Ha MO3bKa M MaToreHe3ara Ha KOTHUTHUBHUTE NEeUIUTH U JeMEHIUATa. B TO3M KOHTEKCT ca
MPEe/ICTaBEHU IMpEeNIolaraeMUTe MEXAaHU3MU Ha 3alllUTHOTO JCHCTBHE Ha HE-aJIKOXOJIHHUTE
KOMITIOHEHTH B QJKOXOJIHUTE HAMMTKH WM Ha HUCKHUTE JIO3M €TaHOJI CPEIly OKCHUIATHUBHUS
CTpeC, BB3MAJICHUETO, MHUTOXOHJpHAHATa JUCOYHKIMS, MO3bYHATA HWHCYJIUHOBA
PE3UCTEHTHOCT U MPOU3BOICTBOTO Ha amMmwiona-f mentuau. O030pHaTa cratus He (haBopHu3upa
JTUCKYTUpPAHUTE JaHHU, a 1IeJId Ja MpeJu3BHKa MHTEpeC U MO-HATATBIIHU H3CJICBAHUS IO

TEMAarTa.

10.02.2023 r. H3zeomeun: nou. n-p Mapraputa Credanosa Bennkona, 1.M
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