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3a yyacTie B KOHKypca ca fpejcrtaBeHu oouo 63 HayuHH Tpy/ia, OT KOMUTO:

e Mouorpadus-1

e ApropedepaT Ha JUCEPTALMOHEH TPy - |
e [IbaHoTexcToBU nydmuKkamuu — 28

e VYyedbuu nocodbus - |

e VYvyacTHs B Hay4HH NpOsiBH - 32

Hay4nure TpyaoBe umat od11o 12 uutupaHusi.
OOwwwsaT umnaxT (pakrop Ha HayuHute Tpyrose e 22,463,
Hayunute TpyoBe Morar ja Ob1ar TeMaTH4HO FPYIUPAHHU B TPU OCHOBHH HAIlPaBICHHUS:

e EKCnepuMEHTAIHU MpOY4BaHUS Npu MeTaboJIMTeH CHHAPOM M HEAIKOXO/Ha MacTHa
qepHo/pobHa dostecT

e MicnenBaHe Ha NATONEHETUYHM MEXaHM3MH [IPH CUCTEMEH JIYIYC epUTeMarojec |
HEroBaTa 0CcTpa KJIMHUYHA U3sBa- JIyIyceH HepuT

e buomapkepd Ha KJIETbYHA CMBPT IPH COJNMIHH TYMOPH M IpPOSIBM HAa JUCTpEC IpH
OHKOJIOTMYHO OOTHM MALUEHTH.



PE3IOMETA HA HAYYHUTE TPYJIOBE

1. PE3IOME HA MYBJIUKYBAH MOHOI'PA®UYEH (XABMJIMTAIIMOHEH) TPY ]|

» Yepeoicoanus npu memabonumen cunOpoM i HeanKkoOXonHa MACMHA yeproopobHa bonecm-
00w namogpusuonocuunu Mexanusmu u 6pv3xu . Kamenus bpamoeea, CTEHO/ MY- Bapua,
2018, ISBN 978-619-221-134-9, ISBN 978-954-449-961-7

Kamenus Gpatoesa

YBPEXAHUSA
MPY METABOIUTEH CUH/IPOM
W HEATIKOXOJTHA MACTHA

YEPHO[IPOBHA BOJECT

Mouorpaduunnst Tpya e npexcraser B 06em ot 126 crpasuim, pasmpejesnen B om0 14
[JlaBH, BKIIOYBALIM BBBEJICHHE, 3aKIIOYCHHE M CJEJHHTE iasu: BbBeaenue: Merabonuren
cunipom; Heankoxonna mactha wepHoapoGHa Gonect; Ypesknade Ha qepuus JApod mnpu
3aTIBCTABAHE M HHCYJIMHOBA PE3HCTEHTHOCT; Posist Ha eTnosnoruynnTe GakTopu B matoreHesara
Ha 3aTIBCTABAHETO; MHCYIHHOBA PE3HCTEHTHOCT; AZTMIIOUUTHA IMCYHKIMS NP 3aTIIbCTABAHE:
AJIMMOUMTOKHHM — BPB3Ka MEXIy MAacTHA THKAH M uepeH Jpold; HUCKOCTENeHHO Bh3NaleHHe-
BPb3Ka MEWIY 3aTIbCTABAHE, WHCYIMHOBA PE3HCTEHTHOCT, CTEATO3a M ChPACHYHOCHIOBH
3abornsBanus; YepHopoOHa cTeaTo3a — IMMHUAM Ha HOrPELIHOTO MscTo; Jluchanance B aHTHOKCH-
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PE3IOMETA HA HAYUHHUTE TPYIOBE

JlaHTHATA 3allWTa NP HEWIKOXOJIHA 4YepHojApoOHa crearo3a; Pons Ha kierbuHata CMBPT B
naToreHe3ara Ha HeaJlKoXOoJIHaTa MacTHa 4YepHonapoOua Oonect; Heankoxonmara MacTHa
uepHOApoOHa OonecT KaTo My ITHCHTEMHO 3abomsBane; 3akmoueHue; budmuorpadus.

Monorpadusra e onarnenesa e ¢ 19 gurypu u 5 tabnunu. bubmuorpadusra skmousa 377
JMTEPATYPHU U3TOUHHKA, TIOBEUETO OT KOUTO MyOnuKyBaH# npe3 nocueanute 10 roguuy.

Mouorpagusta pasriexjia NpPOYyYEHH OCHOBHH MaTO(HU3HOJIOTMYHH MEXAHU3MH Ha
YEPHOJPOOHH YBPEIKIAHUS CBBP3aHH ChC 3aTIILCTSIBAHETO W WHCYJIMHOBATA PE3HCTEHTHOCT,
KOHTO CHIUIECTBYBAT CIHOBPEMEHHO B IaToreHesata Ha MeTalOMMTHHUS CHHAPOM H
HeaJKOXoJHaTa MacTHa 4YepHoapoOHa Oomect. OTaeneHo € BHHUMaHHE Ha ChBPEMEHHHTE
CXBAlllaHWsl 3@ POJATA HAa €THOJOrMYHMTE (AKTOPH, OKCHIATHBHUS CTPEC, BB3NAIEHHETO,
HapylleHusTa B JIMNUJHAS MeTabolM3bM M BUIOBETE KIEThbYHA CMBPT, CIOKHHTE
B3aUMOJIEHCTBHS MEX/Y TAX. XPAHUTEIHHTEC HABULM M FEHHTE, KOUTO WIPasT BaXkHa poJs B
naTo0HOJIOTHTa HA METAGOMTHUS CHHIPOM M CBBP3aHHTE C TOBA MHOTOCHCTEMHH YBPE/KIaHHS.

KbM HacTosllds MOMEHT, CHCTEMATHYHMST Mperie/l Ha JMTepaTypara moKa3Ba, ue
nannuneto Ha HMYB e TacHo cBbp3aHo ¢ MeraGomuTHus cuHApoM. ToBa ce AB/KH Ha
CBCTOBHATA eMNUACMHSI OT METa0OJIMTEH CHHAPOM M IIPOTPECHBHOTO PpasNpOCTPaHEHHE Ha
MHCYJIHHOBA PE3UCTEHTHOCT H 3aT/IbCTABAHE, KOHTO CE NPOSBSBAT ChC 3axapeH auader Tum 2,
apTepuaiHa XUIEPTeH3usl, JUCIUITMAEMHUs, XUIIEpYPUKEeMHst 1 yepHoapobua creatoza. HMUB c
HEHHHTEe 3 KIMHMYHO SCHO pasiMYUMH CTaJufi- YepHOAPOOHA CTeaTro3a, HEealKOXOJeH
CTEATOXENATHT W YePHOJPOOHA LIMPO3a, € Hali-0bp30 U Half-CTPBMHO yBeHYaBallaTa ce KoxopTa
Ha OOJHMTE-KaHIMIATH 3a 4epHOApOOHa TpaHcIulaHTaums. EaHa OT TpHUMHHTE 33 Tas3u
TEHJCHUHMS €, Y€ MEXaHHU3MHTe Ha YBPEKIAaHE, KAKTO M MPEXOAbT HA pasiuyHuTe GOpMH B
HMYb Bce ouie He ca n00pe ycTaHOBEHM M 10 Ta3W HPUYHHA JIMTICBAT KPUTEPHH M PaHHH
HEHHBa3MBHU OHOMapKepH 3a AHarHosa.

CraBa BCce M0-OYEBMJHO, Y€ Pa3IMYHHTE XHCTOJIOrMYHM Mojend Ha HMUB, a umenno
OOMKHOBEHATA CTEATO3a M HEAIKOXOJHHMs CTEATOXCMaTHT, HE CaMO HWMAT pa3jiMueH PHCK OT
MPOrpecHs, HO M MOrar Jia OTpassiBaT pasjIMuHK MOJIEKYISIPHH B3aHMHOINpPEIUIUTALIN Ce
MaTOreHeTHYHN MeXaHH3MH. B3anmoneiicTBiero Ha paznuuHuTe (PaKTOPH M HAYMHA, [0 KOHTO Te
BauAaT npes eranute Ha HMYbB nokassar TsacHata (yHKUHOHAIHAa BpB3KA MEXKIYy TOBA
3a0oisiBaHe ¥ PasNIMYHATE ACMEKTH Ha MeTaOIMTHHS CHHIAPOM. B ToBa OTHOMICHHE ca
H3JI0KEHH MHOrOOpOHHM (JaKTH M MATOTEHETHYHH BPB3KH, MOJAKPENSNIM 3HAUCHHETO HA
aJMNoUUTHATA JUCQYHKIHUS, CUCTEMEH OKCHJATHBEH CTpEeC, HAPYLICHHAT MHTOXOHIPHANCH
penoke Oananc, pasaMYHHTE MOJEIH Ha KIeTbYHA CMBPT W HUCKOCTENCHHO BBL3MAICHHE B
rnarorenesara u nporpecuata Ha HMYb npu namuenTty ¢ MeTabomMTeH CHHIPOM.

o-p Kaverun bpamoesa, 0.



PE3IOMETA HA HAYUHUTE TPYJIOBE

B Hacrosmmara MoHorpadus e akueHTyupaHo W Ha cxBamadero, ye HMYB e cuina
JAeTepMHHaHTa 3a OBACHIOTO pa3BHTHE HA M3BBHUEPHOAPOOHH 3aboisiBaHus. Tpuazata
Y4epHOAPOOHA CTeaTO3a-UHCYTHHOBA PE3UCTEHTHOCT-METabOIMTEH CHH/IPOM YBEJIHYaBa PUCKA OT
pasBUTHE Ha 3axapeH auaber THM 2, CbPAEYHO-CBHIOBH 3a00JSIBAHUS, XPOHHYHO OBLOPEYHO
3abossiBaHe, MEHTAJIHU pa3TpoicTBa M MHOro JApyru. [IpoyusaHeTo Ha oOIIATE MeXaHU3MH M
NaTOreHETUYHU BPB3KH MEXK/IY T€3H ChbOMTHSI € HEOOXOIMMO, 3aI0TO HHU JaBa HOBA [IPECIIEKTUBA
34 MJIEHTH()UIIMPAHETO HA aTPAaKTHBHU OMOMapKepH 3a PaHHOTO AWAarHocTHiMpane Ha HMUB u
TEepaneBTHYHH MOAXOIH 3@ HaMallsBaHe Ha 3a00JeBaEMOCTTa H PHCKBT OT OBJEIIO pa3sBUTHE Ha
MHOTOCHCTEMHH YCIIOKHEHHS,

2. PE3IOME HA JTUCEPTAIITMOHEH TPY /]l

» Mexanusom na xenamoyummno oyenseane npu excnepumenmanen Mooen Ha HeanKoxXoneH
macmen yepen Opod u npuem na anmuoxcudanmu . Kamenus bpamoesa, 2015, MY-Bapua.
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PE3IOMETA HA HAYHHUTE TPYIOBE

JlncepTaltMOHHUAT TPy € 00CHIEH, PHET U HACOYEH KbM 3alllUTa Mpej HAy4YHO KYPH OT
pasiunper Karenpen cuper npu Katenpata no gusuosnorus u natodusuonorus Ha MeIuuuucKu
yuusepeurert , Jlpod. a-p [Tapackes Ctosnos -Bapua na 05. 11. 2015 r.

JlucepTalmoHHUAT TPYA CbAbpika obumo 145 crpauunm, onarnenex e ¢ 47 durypu u 6
tabmmim. Kauronuest BKIousa 319 3arnasus, ot kouto | Ha kupuiauna u 318 Ha natununa.

B wnactosmara paspaboTka 3a DBbPBH NBT €a NPOYYEHH OCHOBHHM MNATOPH3UOIOrHUHK
MEXaHH3MHU HA YEPHOJAPOOHH YBPEKIAHUS CBBP3aHH ChC 3aTIBCTIBAHETO, OKCHIATHBHUS CTPEC,
BB3MNAJICHUETO W aroNTo3a MpH BUCOKO-(PPYKTO3HA JUeTa HA ILTbXOBE M IpuHeM Ha S-AMe u
AJI0IypHHO.

Heankoxosnara mMactHa yepnoapo6ua 6onect (HMUB) e Haif-pa3npocTpaHeHOTo XPOHHYHO
4epHOIpOoOHO 3a00/1ABaHe, CBbp3aHa ¢ HapacTBAllaTa YecToTa OT 3aTIILCTIBaHe, 3aXxapeH auader
THn2, KapanomeraboaMTHH 3a00/IABaHUSL U CE CMsTA 3a HepasJelNHa 4yacT OT MeTabOIMTHHMS
cuuapoM. HMYD e KInHUKO-IaTONOrHYeH CHHAPOM ChC IIUPOK CIEKTHP OT YBPEKAaHHUS, KOHTO
Bapupar 0T 0OOMKHOBEHA CTeaTo3a 0 CTeaTOXENaTHT, HanpeaHana Gubposa U Upo3a Mpy Junca
Ha ajkoxonmHa 3noynorpeda. Heankoxomnus crearoxematut (HCX) e wHanpemunana dopma
HMYB, koiito e ¢ HeoOpaTHMH 1O XapakTep YBpeXAaHWs M € Hal-Gbp30 M CTPHMHO
yBelnyaBallata ce KoXopra Ha OOJHUTe-KaHAMAATH 3a 4YepHOApOOHA TpaHCILIAHTALUS,
KoHKpeTHHTE NPUYMHK U OTIHUMTEIHH MEXaHNU3MH 32 NPOrpecHsTa Ha OOMKHOBEHATa CTeaTo3a
B HCX u nociensamm yBpexkaaHusi He ca JOCTAaTBYHO u3siCHeHH. Jlumcsar paszpaGoTeHn
OuOMapKepH, KOUTO Jla PErHCTPUPAT Hall-PAHHUTE ANTepaTUBHH NPOMEHH Ha XENaTONHTHTE [PH
JIMIICBAIIN MAKPOCKOIICKH [IPOMEHH 3a YepHOIPOOHHU YBPEIKIaHHU.

BaxHo MACTO B KOMIUIEKCAa OT PHCKOBH (DaKTOPH 3aeMaT HMCKATa JBUraTeiHa akTHBHOCT,
npueMa Ha BUCOKO-KAIOPHYHH XPaHHU M HANUTKH, KAKTO W CBPBXNOTPeOJIEHHETO HA JUETHYHA
dpykrosa. [lpeanonara ce, ye MHCYIMHOBATA PE3UCTEHTHOCT, MOBUIICHATA MPOIYKLHS Ha
MPOBBL3NANUTEIHN UNUTOKMHH, cBOOoaHM MacTHH kuceqmHH(CMK) u aktusuu Qopmu Ha
kucnopoJa(A®K) or xuneprpodupanara MacTHaTa ThKaH NPH 3aTILCTSBAHE, HAMAJICHHETO Ha
4epHOJApOoOHATa AHTHOKCHIAHTHA 3alMTa CTHMYJIMpA AanonTo3aTa Ha XeNaToLUTHTE u
MOCJIE/(BALIH YEPHOAPOOHH YBPEkKAaHHS.

Ha Oaszara Ha Te3u naHHM HHE CB3JAJOXME XHUIOTE3aTa, Y€ 4YEPHOAPOOHATA AMONTO3a €
KIIO4OB (pakTOp B pasButTHeTo W Iporpecupanero wa HCX. a okcuaatupHus cTpec w
BB3MAJICHUETO B CTEATO3HHMs 4YepeH Jpod ce ouepraBaT KaTo OCHOBHM 3BEHA B
Nato(pu3MOJIOrHUHUTE MEXAHU3MHU Ha KJIETBUHHTE YBpEKJaHust u cMbpT. [locTaBenara uen Oe,
Ja ce npoydaT HSKOH BB3MOXKHH MEXaHM3MH Ha OlE/IABAHE Ha XEIATOUMTHTE [IPHU
CKCIIEPUMEHTAICH MO/Ie]T Ha METabOJIMTEH CHHAPOM ¢ BUCOKO-(hpykTo3Ha aueta (BM/1) u npuem

o-p Kaweausn bpamoesa, 0.u.



1. Ha ce wuscneasar MmerabonutHute npomenu npu B®Jl: TemecHo Termo u Teriio Ha
peTporiepUTOHEAIHA MAacTHa ThKaH W uepeH Apod; HUBA HA CepyMHA [JIIOKO3a M JIMITHJIEH
npodui;

HHBA U CHOTHOILEHHE Ha HacuTeHH i HeHacuTenn CMK B uepHopoben xoMoreHar.

2 Ha ce wu3cnenBar MoOpP(POJIOTMYHUTE (CTEAaTo3a) MPOMEHHM M HAKOM OHOXMMHYHH
MOKa3aTe/M Ha YepHOAPOOHa AUCPYHKIHS.
3. Ha ce mpoyud possta Ha OKcHIATHBHHS crpec (HuBa Ha MJIA-Manonawanzexuna,

pejlyurpaH TJIyTaTHOH M TJIYTaTHOH MEPOKCHIa3a B CEPYMH H YEpHOAPOOEH XOMOrEHAT H
HUCKOCTENEHHOTO BBb3naneHue (uscnensaHe Hupara Ha CRP, TNFa u nukouyna kucennHa) 3a
4EPHOAPOOHOTO YBPEKAAHE.
4. Ha ce uscneasar anontoTHuHu Mapkepu (cepymuu- CK18 u tekannu- Bax, Bel2 u CK18
NPOTEHHH) MPH YBPEKJaHe Ha YepHUS J(Po0.
§; Jla ce nmpoyuaT KOpenanMOHHU 3aBUCUMOCTTH MKy HIKOHU MOKa3aTelu Ha MeTabOIMTHH
HapylUeHUs, OKCUIATUREH CTPEC, BL3MAJICHUE W YePHOAPOOHH yBpPEKAAHHS.
6. fla ce mnpoyud xenaronpoTekTuBHHs edekT Ha S-AMe(S-aeHO3HIMETHOHHH) H
Anonypuno:n npu BOJI.

3a W3MBIHEHWETO HA MOCTABEHMTE 3aJaud CMe M3Ccie/Band 4 TpPymH MBKKH [LUIBXOBE
(nmuns Wistar): Ha crangaprHa auera u 3 rpynu ¢ BOJI (35% BucOKO-(ppPYKTO3E€H LapeBUUEH
CHpOTIL. TIOCTABEH KaTO pa3TBOp 3a NUeHe). 3-Tata u 4 TaTa rpymna ca npueMain CbOTBETHO S-AMe
u Anonypunos. W3monssann cMe MMOHOIOTHYHH, MMYHOXMCTOXMMHYHH, XpoMmaTtorpa(cku u
OMOXMMHMYHM METOAM Ha wu3cnenBane. CraTHcTHyeckata o0paboOTKa HAa pe3yjiTaTtute B
MPOYYBAHETO BKIIOYBA JECKPHUIITHBHH MeToau M aHanntuyHu meroau (T —test (p < 0.05):
Bapuaunonen ananus (ANOVA, p<0.05); kopenanuonen anans (r > 0.5); Perpecuonen ananus.

Pesynrature ot npoyusanero noxassart, ye BOJ] npenu3suksa MeTaboMMTHH HApPYILIEHHs
KaTO 3aTJILCTABAHE, XHIEPIVIMKEMHUs, JUCIUIUACMHS W XHIEPYPHUKEMHS, CLOTBETCTBALLH Ha
KPHTEPHHUTE 3a AHArHOCTHKA Ha METabOJMTHMA CHHAPOM Ipu Xopa. ToBa oT exHa crpaHa
Omnpenens ChblIECTBEHAaTa pPOJisi Ha BHCOKO-(pPYKTO3HATAa JMETa 3a CIOHTAaHHATA I[POsBa Ha
CHHIPOMA (3a pa3jiiKa OT FeHETHYHUTE MOJE/H) M XapaKTepu3npa 3HAaYeHHETO HA XPAHUTETHHTE
(hakTopH 3a Pa3BUTHETO HA 3aTIIBCTSABAHE M WHCYJIMHOBA PE3UCTEHTHOCT, KAKTO U MOCIEIBALIH
METa0OJIMTHH AaHOMAlIMH-HCAUITUIEMHMH, OKCHIATHBEH CTPEC, HHCKOCTEIEHHO BB3NMaJCHUE,
MacTHa JiereHepanis Ha yepHus apo0 u anonrosa. Ot japyra cTpaHa, pe3y/iTATHTE I0JCKA3BaT
yCTaHOBEHATa OT APYrd aBTOPH POJISl HA XPAaHEHETO 3a CMUIeHETHUHHTE NPOMEHH BKIIOYEHH B
peryjiauusaTa Ha HEpHOAPOOHMAT TJIIOKO3eH M JIMIHIEH METa0O0JM3bM, HSIKOM OT KOHUTO ca
3aMeCeHH B pa3sBUTHETO U nporpecupaHeTo Ha HMYBb.

0-p Kaveaust bpamoeea, 0.xm.
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Tosa mnpaBu ekcnepuMEHTATHHAT Moxen ¢ B®J] uHOBaTHUBEH 10 OTHOIUEHHE HA
CIUIeHETHYHHTE MEXaHH3MH W [pejsiara HOBM MEPCIEKTHBY 3a U3C/eBaHe Ha [aToreHe3ara Ha
4epHOAPOOHUTE YBPEXKIaHWs, OTKPMBAHE HA IMATHOCTHYHH OMOMapKepu H TepaneBTHYHH
ctpareruu 3a HMYb.

Haumre naHHM MpeAcTaBaAT yOCOWTENHH AOKa3aTejcTBa, 4e Npu (QPYKTO30-HHAYLHpaH
MeTabOJIMTEH CHHPOM OKCHAATHBHHUSAT CTPEC H HUCKOCTENIEHHOTO CHCTEMHO BB3MAJICHHUE Ca BbB
(hyHKMOHAIIHA Bpb3Ka C aKTUBHPAHWUTE AllONTOTHYHH TpouecH (MOBUINEHH CBHOTHOLIECHHE Ha
Bax/Bcl2 u CK18 nporenH) B cTeaTo3Hus yepHus apod, KOETo npeanoara, ye anonro3ara €
JOMHHHpAlLl MEXaHW3bM Ha KIeThYHA CMBPT MPH HEAIKOXOJEH MacTeH uepeH JpoO.
CwotecTBueTo Ha HUBata Ha CK-18 ¢ xucronoruynure 4 OHOXUMHYHM IIPOMEHU B YEPHUS Jpo0
Ha eKCIepMMEHTAIHUTE KUBOTHH IO ONPEIENAT KaTo MOAXOosll OHoMapkep 3a HEMHBAa3UBHA
OLlEHKA Ha CTENEeHTAa Ha YEePHOJAPOOHHMTE YBpEKIAHUs, TiXHATa nporpecus U edekra OT
npuiaradeTo Ha tepanuu npu HMYD B ekcriepiMeHTaTHH U KIIMHUYHU YCIIOBUSI.

Pesynrarute nokaspar, 4e 3aT/IbCTSBAHETO M JAUCYHKIMSTA HA BHCLEpalHATa MacTHa
ThKaH ¢a OCHOBEH NMaToJIorHyeH (PakTop 3a MHTpaxenaTajlHo OTJiaraHe Ha JIMIMUIAH 0 OKCHIATHBEH
cTpec. YBenuueHarta BUCLEpaiHa MacTHA ThKaH € OCHOBEH M3TOYHHMK HA MOBHIIEHA MPOAYKIIHSA
Ha TNFa u excnopr Ha CMK kbM uepHus apo0, KOHTO CTHMYIHpaHKkH uyepHoJpoOHaTa
MHCYJIHHOBA pE3HCTEHTHOCT, de novo JIMIOreHe3a W H3YEpnBaHe Ha aHTHOKCHIAHTHHS
KanaluTeT Ha XenaTOLWTHTE NPEAU3BUKBAT ThbKAHHHU YBPCKIaHHS.

B ToBa mpoyuBaHe 3a MBpPBU II'BT C€ YCTAHOBU BB3jlelcTBHETO Ha S-AMe u AnonypuHon
BbPXY LMTO3ALUTATA HA XENAaTOLUTHUTE B yCIOBUATA Ha (DPYKTO30-UHIAYLIUpAHHTE METAOOIUTHH
pasctpoiicTa. PesynraTture nokassaT celeKTHBHO JeiicrBue Ha S-AMe u AnonypHHON BBPXY
OKCH/IATUBHHS CTPEC U MPOM3BOJACTBOTO Ha JIMIHJHU, KOETO MPOTEKTUPA YEPHOAPOOHHUTE KIICTKH
Cpelly KiaeTbuyHa CMBPT M IOCHEABALM YBpPEXKJaHHUS. 3a pas3jiMKa OT JPYTH H3BECTHH
AHTHOKCHJAHTH, HalUWTE [JaHHW rnoka3Bar, d4e S-AMe nmnposBsBa aHTHOKCHIAHTHO,
AHTHCTEATO3HO M AHTHANONTOTHYHO JEHCTBHE. biaronpusaTHOTO BASHHE BBHPXY JIHITHIHHA
mMeTaboNu3bM B YepHHs Apo0 € 3HAaYUMO M0-U3pa3eHO OT TOBa Ha ANONypHHONA.

Ha 6a3ara Ha npeacTaBeHUTE pe3yaTaTH MOXKE Jia c€ HAallpaBH 3aKJIIOUEHHe, Y€ arnonTo3ara
€ ChIIECTBEH (JaKTOp B Pa3BUTHETO M MPOTPECHPAHETO Ha HEaJKOXOJHHUS MacTeH uepeH Apod
npu B®/I, a okcuIaTHBHHUS CTPEC W CHCTEMHOTO BB3INAlICHHE Ce OYepTaBaT KaTo OCHOBHHU 3BeHA
B Naro(PU3MOJOrMYHUTE MEXAHW3MH Ha KICThYHM YBpEWAaHHs H CMbBpT. JlokazaHusT
AHTHOKCHIAHTEH, AHTHIIMIHACMHUYEH, aHTHCTEaTO3eH U XenaTonpreKkTHBeH edekr wa S-AMe u
AJIOTYpPHHOJI, pa3KpHBa HOBHM BB3MOJKHOCTH 3a TEpPATeBTHYHO MOBJIHUSBAHE HA CBBP3AHUTE ChC
3aT/IBCTABAHETO M UHCYJIMHOBA PE3UCTEHTHOCT METaOOJIUTHH HApYLICHHS.
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PE3IOMETA HA HAYUYHHWTE TPYOBE

3. PE3IOMETA HA ITIYBJIMKYBAHMU ITBJIHOTEKCTOBH ITYBJIMKAIIUA

1. Bratoeva K. Bekyarova G, Kiselova Y, Ivanova D. Effect of Bulgarian herb extracts of
polyphenols on metabolic disorders- induced by high-fructose diet. Trakia Journal of Sciences
2010, 8(2), 56-60. ISSN 1313-7050

Introduction: Recently, fructose consumption has been suggested to be one of the environmental
factors contributing to the development of insulin resistance, obesity. dislipidemia and other
abnormalities of the metabolic syndrome. Aim: Herbal extracts with established therapeutic
efficiency in patients with obesity and diabetes have been traditionally used in Bulgarian
ethnomedicine.This study investigated the protective effect of extract of selected Bulgarian herbs
(high content of polyphenols- Herbal-Antiox 1) on high-fructose diet-induced metabolic
disorders in rat liver. Material and methods: The animals were divided randomly into four
groups (n=6); Control group rats- C; fructose-drinking rats- FRU (high-fructose corn syrup-
12.5% fructose content); fructose- drinking rats treated with Herbal-Antiox-1 (HA-1)-
FRU+HA :control group rats treated with Herbal-Antiox-1 (HA-1)-C+HA1.Rats received 12.5%
fructose solution in drinking water for 12 weeks, control rats were maintained on plain water.
Phytochemical analysis and antioxidant capacity of the extract were determined. Results:We
determine liver triglyceride (TG) concentration, body weight, liver weight, adipose tissue weight.
In the FRU rat the levels of plasma glucose, liver TG as well liver and body weight were
increased significantly. Herbal-Antiox-1 significantly reduced the hyperglicaemia, TG
concentration and liver/body weight as well. In the control group Herbal-Antiox-1 had no effect
on investigated parameters. In conclusion: Herbal-Antiox -1 limits the accumulation of TG in
liver, adipose tissue and contributes to reduction of body weight in rats .

2. Bratoeva K, Bekyarova G, Kiselova Y, Radanova M, Ivanova D. Metabolic changes in
experimental model of metabolic syndrom- induced by high- fructose diet in rats. Scripta
Scientifica Medica, 2010;42 (4), 233-235. ISSN 0582-3250

The global epidemic of metabolic syndrome (MS) correlates with changes in the environment,
feeding, behavior and lifestyle, leading to obesity, glucose intolerans, dyslipidemia and elevated
cardiovascular risk.

AIM: The aim of our study was to develop an experimental model of the MS in rat that imitate
the investigated metabolic disorders using high-fructose diet.

METHODS: We used two groups: control group (C)- rats, maintained on plain water (n=0):
fructose group (FRU)- rats received 12.5% high-fructose corn syrup in drinking water for 12
weeks (n=6). The main markers of metabolic abnormalities (glucose, total cholesterol,
triglycerides. uric acid, body and organs weight), the markers of oxidative stress
(malondialdehyde (MDA), total thiols) and C-reactive protein (CRP) - inflammatory marker were
measured.
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RESULTS: Our data showed hypercholesterolemia, hyperglycemia, hyperuricemia and
significant elevated levels of CRP, MDA, body and organs weight. and inhibited antioxidant
defense in fructose- drinking rats. CONCLUSION: The experimental model will support our
studies associated with pathophysiology and pharmacology of MS.

SHETR—

% beksaposa I', Xpucrosa M, bparoesa K. Biusinue Ha mMenaroHuHa BbpXy OKCHUIAATHBHHSA
CTpec W XeMocTaszaTa NpH eKcliepuMeHTanHa TepmuyuHa Tpasma. Coopuux om 1V Hayuonaina

Komnghepenyua no npodaemume nHa mepmudnama mpasma u niacmuyna xupypeus-Bapua, 2010, I:
39-46. ISBN.:978-954-579-854-2

[lenta Ha nacrosiara pazpaborka e npoyuysaHe e(exkTa Ha MeJaTOHHHA BBPXY HHBOTO Ha
JIMMAHATA TEPOKCUAALNS, MADKEPUTE HA BB3MAICHUETO U KOoaryJanusaTa NpH eKcliepuMeHTalIHa
tepMuyHa TpasMa. MenatoHunbT (10 mr/kr) Oeile BbBeneH i.p.HEMOCPEACTBEHO Ha 24 yac U
ciae]l repmuyHarta TpasMa. Msnomssaxme manonamanaexuast (MJIA) kato mMapkep Ha JUNUAHA
nepokcuaanms, nporpombunoBo Bpeme (aTPT), C- peaktusen nporens (CRP) n ¢ubponeren
KaTo MapKepu Ha BL3IMAJEHWETO M KoarylauusTa. M3rapsHe Ha Koxkata (HHIYLMPAHO C ropera
Boaa 90 gr. 3a 10 cek.) npeau3BUKBA NOBUIIABAHE HA HUBOTO HAa MJIA B miasmara, a cbllo |
PA, no ne npomenss HuBoTo Ha TPT na 24-us yac. HuBoTo Ha octpodazoBute OENITHIH KaTo
CRP wu ¢udpunoren HapacTBa 3Ha4yuTeNHO. TpeTHpaHeTOo C MENaTOHHH HOpPMalM3Upa
croiinocTuTe Ha MJIA, a chilo noHuxkasa nosuineHata KonueHTpauus CRP u ¢puGpunoren, Ho
He ru nopmanusupa. Husoro nHa PA namanssa, Ho ToBa Ha TPT He ce npomens cruen
BbBE/IAHETO HA MejaroHuHa. B 3akiodeHue, eK30reHHOTO NPUJIOKEHHE Ha MEJaTOHHH
MoJIMCKa aKTUBHPAHETO Ha JIMITKHATA MEPOKCHAAINS W KOoaryJanus, WHAYIHPAHH OT TEPMHYHA
TpaBMma.

4. Bratoeva K, Bekyarova G. Effect of extract of selected Bulgarian herbs (HA-1) on high
fructose diet- induced hepatic injury in rats. Archives of the Balkan Medical Union 2011, 46 (4),
107-111. ISSN 0041-6940

The herbal extracts a lot of Bulgarian plans are rich of polyphenols and exhibits antioxidant
activity. The aim of this study was to investigate the possible relation between oxidative stress
and triglyceride accumulation in liver as well the protective effect of extract of selected Bulgarian
herbs (high content of polyphenols- Herbal-Antiox 1(HA1) on high fructose diet (HFD) -induced
oxidative stress and metabolic disorders in rat liver.We used male Wistar rats breed divided into
4 groups: control (C); fructose fed (F); fructose fed treated with HA1( FRU+HAL1); control group
rats treated with HAI(HA1). For our experimental model, we used high-fructose corn syrup
(12.5% fructose) that animal intake with drinking water for 12 weeks. They all received a
standard diet and water ad libitum.
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Phytochemical analysis and antioxidant capacity of the extract were determined. We determine
ody and liver weight, triglycerides (TG) in liver as well malondialdehyde (MDA) and total thiols
in liver (as markers of oxidative stress). Higher triglyceride levels in liver and malondialdehyde
levels were found in rats fed the fructose diet, whereas thiol levels in liver were reduced. The
extract restricted depletion of thiols and accumulation of triglycerides in liver of rats with high
fructose diet. Our study demonstrates that HA-1 protects against fructose-induced metabolic
pathology in liver. This effect may be associated with its possibility to restore the redox balance
and to activate of endogenous antioxidant defense in liver.

5. [vanova D., Nashar M., Radanova M., Bratoeva K., Bekyarova G., Kiselova Y.
Modulatory effects of Agrimonia eupatoria L. on proinflammatory cytokines levels in
experimental model of metabolic disturbances.Trakia Journal of Sciences 2012;10 (1), 178-181.
ISSN 1313-7050
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MODULATORY EFFECTS OF AGRIMONIA EUPATORIA L.
ON PROINFLAMMATORY CYTOKINES LEVELS IN
EXPERIMENTAL MODEL OF METABOLIC DISTURBANCES

D. Ivanova', M. Nashar'’, M. Radanova', K. Bratoeva’, G. Bekyarova®, Y. Kiselova'

! Pcpanmcm of Biochemistry, Molecular Medicine and Nutrigenomics,
Department of Pathophysiology, Medical University Varna, Bulgaria

ABSTRACT

Great amount of scientific studics report that fructose intake can cause metabolic disturbances and liver
inflammatory injury. This study was designed to evaluate the effect of aqueous-alcoholic extract of
Agrimonia eupatoria L. (agrimony) on liver proinflammatory cytokines in fructose-fed rats for 12
weeks. Rats on fructose diet exhibited significantly higher levels of liver cytokines then the control rats
on standard diet, Dietary supplementation with agrimony extract significantly decreased levels of
hepatic C-reactive protein in fructose-fed rats as well as in animals on standard diet. Decreased levels
of interleukin 6 were estimated in animals on fructose diet supplemented with agrimony but in controls
the herb itself stimulated the production of this cytokine. Qur findings demonstrated that agrimony had
an immunomodulatory potential and could be considered in support to the folk medicine usage of the
herb as remedy in inflammatory processes and for prevention of inflammation,

Key words: agrimony, chronic inflammation, fructose, rats, liver, interleukin 6, C-reactive protein,
lumar necrosis factor alpha
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6. Bparoesa K., Edrumo M., BrunueBa-Kyzmanosa C., Beksposa I'. [IpensaputenHo
MpoyuBaHe Ha MNPOTEKTHBHHUST e(eKT Ha S- aJeHO3MJIMETHOHHH BBPXY MeTabOJIMTHHTE |

MOBE/ICHYECKH HApYIIEHUs NP ILIBXOBE HA BHCOKO-(PpyKTO3HA auera. Hzeecmus na Cvioza na
yuenume,2012;17,(2),57-60. ISSN: 1310-6031

High fructose consumption causes metabolic syndrome (MS). Authors reported that oxidative
stress and other components of MS have an effect on mental health, compromising cognitive
function and emotions. S- adenosylmethionine (SAM-¢e) is anutrient possessing a wide variety of
effects including antioxidant and antidepressive. The aim of the present study was to in vestigate
the effects of SAM-e on metabolic abnormalities and on rat behavior in a model of metabolic
syndrome induced by high fructose intake. Male Wistar rats (n=21) were used in the experiment.
They were divided into 3 groups: control, fructose fed (35 %, 16 weeks), fructose fed and treated
with SAM-e (20 mg/kg b.w., 16 weeks). Glucose and triglycerides (TG) were measured as
markers of metabolic abnormalities. Malondialdehyde (MDA) was the marker of oxidative stress.
The working memory was inwestigated in the object recognition test (ORT). Our data showed
that fructose feeding caused significant metabolic abnormalities and memory defecits. SAM-e
reduced significantly plasma TG (p<0.005) and MDA (p<0.001). It prevented fructose-induced
reduction of recognition index in the ORT. In conclusion, SAM-e prevented metabolic
abnormalities and object recognition memory impairment in rats with high fructose-induced MS.

7. Kamenns bparoesa, VMsan Illepes, Mapus llanera, 'anka Bbexsiposa.OkcuaaTHBeH
CTpeC M MEXaHHW3bM Ha XENaTOUMTHO olessiBaHe NpH (GPyKTO30-HHAYLUHpPAHA YepHOAPOOHA

crearosa. Hayxa u maadocm- coopuux nHayynu cvobujenus om koukypena cecua 2013 2., 1: 199-
203. ISSN 1314-9229

XenarounTHaTa anonTo3a M OKCHIATHBEH CTpec B CTeaTo3Hus uepeH Apol ca ¢akTopu 3a
pPa3BUTHETO Ha HEAJKOXOJHAa  MacTHa 4epHoapoOHa OojiecT W NporpecHpaHeTro i o
HealKoXolleH creartoxernatut, (guOpo3a u uwmposa. [locneianu npoyduBaHus BBPXY pasiIHYHH
XPaHUTEIIHH MOJIEJIN MoKa3Bar, 4e aBrodarusta(lpouec CBbp3aH ¢ OLEIsIBAHETO Ha KIIETKUTE) €
BBBJICYCHA B JIMITUIHUA MeTab0IM3bM M OrpaHUYABAHE HA OKCH/IATHBHH YBPEKAAHHS B YePHUS
apo6. Ponsita i npu (pykTo30- HHIyLUHpaHa 4epHOApoOHa cTearo3a € BCe OIle HEH3sACHEHA.
[lenra Ha ToBa u3cienBane Oelle 1a ce U3C/eBa Bpb3KaTa MEXKIY aronTo3a, OKCHAATHBEH CTPEC
n apTo)arus B MacTeH uepeH Apod Npy eKcriepuMeHTalneH Mojieln ¢ pPYKTO3HO HATOBAPBAHE.
M3nomssanu Osxa Oenu mapxose Wistar, pasaenenn B jaBe rpynu( n=7): KOHTpOJHA Ha
CTaHapTHa JMeTa W rpyna Ha gpykrtosHa quera (35% BBB Bojara 3a nueHe,16 ceamunu). bsaxa
H3MEPEHH  eKCTipecHsTa  Ha  4epHOApoOHHMTEe  Bax(mpoamonToTHueH  MNpPOTEHH) |
Beclinl(nHruuupany aprodarusta nNpoTeUH) 4Ype3 METoJa Ha CBETJIMHHA HMYHOXHCTOXHMHS,
upe3  ChOTBETHHsA  crekTpodoromerpudeH  Meroa  Osxa  onpelesieHM  HUBaTa  Ha
manonananaexuaa(MJIA) u o6y THOMHM KaTO MapKepH Ha OKCHIATHBEH CTpeEC.
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YepuoapobHa XHUCTOJIOrHS 3a OLIEHKA HA CTENEHTA HA CTearo3a W BB3NAIUTEIHU orHuia Oeiue
omnpesiesieHa 4pe3 CBETIWHHA MHUKPOCKONHMs. bsixa ycTaHOBEHHW MMKpPOBE3HKYyJlapHa cTearosa,
nopumenn HuBa Ha MJIIA(p<0,01), namanenn obwu tHomu(p<0,05), mosuileHa exanpecus Ha
Bax nporenna (p<0.005) u namanena excnpecuss Ha Beclin 1 (p<0,005) npu  ¢pykTo3HO
XpaHEeHHTE MJIbXOBE B CPABHEHUE ¢ KOHTPOJIHATA IpyTia.

B zakmoueHune HAIIMTE pe3yJITaTd I[0Ka3BaT, 4€ B YCIOBUS Ha (PYKTO30- HHAYIHpAH
OKCHIATHBEH cTpec aprodarusta M anonrTo3ara BEpPOSTHO ca AHTArOHUCTUYHU MPOLECH
CBBpP3aHH ¢ OTJAaraHeTo Ha M3JUIIHM nunuad B Xenatouurute. Koit ot aBara npoueca e Ob/e
AKTHBHPAH WMa CHIIECTBEHO 3HAYCHHUE 3a KIeThbuHaTa (QYHKIMS U OLENIIBaHe HA Xe[aTOLUTHTE 1
Ob/eLM YepHOAPOOHH YBPEKAAHHS.

8. Bekyarova G, Bratoeva K, Bekyarov N. Uric acid and vascular disorders in metabolic
syndrome. Cardiovascular Diseases 2013,44(1), 40-44. ISSN 0204-6865

Summary. Increased consumption of high-calorie foods worldwide and fructose in particular,
correlates positively with the alarming increase in the prevalence of obesity, dyslipidemia and
metabolic syndrome and associated cardiovascular disease and type 2 diabetes mellitus. An
increasing body of evidence suggests that high fructose intake can lead to an increased serum
level of uric acid (hyperuricemia) in healthy subjects, which is even more substantial in adults
with obesity and metabolic syndrome. Moreover, fructose-induced hyperuricemia causes
increased free radical formation, which leads to decreased bioavailability of endothelial nitric
oxide and endothelial dysfunction, the latter being a major factor in the pathophysiology of
arterial hypertention, diabetes mellitus and atherosclerosis. FFData from experimental studies
indicate that increased uric acid levels have proinfl ammatory, vasoconstrictive and
prothrombotic effect and may play a role in vascular remodeling. Hyperuricemia is a predictor of
arterial hypertension, diabetes mellitus and atherogenic triglyceridemia, all identifi ed as
components of the metabolic syndrome. Therefore, monitoring of serum uric acid level along
with infl ammatory and atherogenic markers is essential for assessing cardiovascular risk in
patients with metabolic syndrome.

9,
oxidative stress in obesity and liver content of free fatty acids. J. BioSci. Biotechnol. 20135,
SE/ONLINE: 91-96. ISSN: 1314-6446
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Oxidative stress appears as the key feature associated with dysfunction in adipose tissue and a
major factor in the mechanisms of altered lipid metabolism in obesity. Cellular response of
adipocytes in the conditions of oxidative stress results in maintaining systemic pro-inflammatory
state, insulin resistance and increased accumulation ofvery long-chain saturated fatty acids
(VLCSFAS) to the liver, which are lipotoxic and lead to further injury. Therefore, the therapeutic
purposes of lowering the production of ROS, may have beneficial effects on obesity and its
associated complications. The aim of the study was to determine the influence of allopurinol
(xanthine oxidase inhibitors) on oxidative stress in adipose tissue and liver saturated fatty acids
content in a model of fructoseinduced obesity. We used a model of high-fructose diet (HFD) in
male rats Wistar (16 weeks, 35% glucose-fructose corn syrup), divided into three groups: control;
HFD; HFD and allopurinol administration (150 mg/kg in drinking water for 16 week). Analysis
of fatty acids was performed by Gas Chromatograph with MS detector. Serum levels of glucose
and uric acid (UA); weight, markers of oxidative stress- MDA (malondialdehyde), glutathione
(GSH) and glutathione peroxidase (Gpx) in the retroperitoneal tissue were investigated. The
results showed significantly elevated of VLCSFAs, retroperitoneal tissue/ body weight ratio,
MDA, Gpx, glucose and UA levels in serum and decreased levels of glutathione in HFD rats
compared to the control group. In the group treated with allopurinol the retroperitoneal tissue/
body weight ratio, the levels of MDA, Gpx, VLCSFAs, UA and glucose levels in serum were
significantly reduced while glutathione levels were elevated in comparison with HFD rats. The
inhibition of xanthine oxidase and UA by allopurinol prevents the development of oxidative
changes in adipose tissue. This effect probably suppresses inflammation in adipose tissue,
improves insulin sensitivity, reduce VLCSFAs levels and thereby prevent the further
lipotoxicliver damage.

10. Bparoesa K., I'. Crosmos, I'. Bewsipopa, M. Pananopa. S-a/ieHO3MIMETHOHUH B
NpeBeHLMATa Ha OKCHIATHBHU YBPEKIAHUS [IPU 3aTIABCTABAHE. M36ecmus Ha cvloza Ha ydeHume
— Bapna, 2015; 2(XX): 64-68. ISSN: 1310-6031

Bpb3kara MEKIYy 3aT1bCTABAHETO M MeTabOJUTHUTE HAPYIIEHHS € HesicHa M € OOeKT Ha
MHTEH3UBHH TpoyuBaHus. OKCHIATHBHUST CTPEC Ce NPOSIBIBA KATO KIIKOYOB (PAKTOpP OTrOBOpPEH
3a JUCYHKIMATa B MACTHATA ThKaH M MEXaHU3MHUTE HA IPOMEHEHHS JHMITHICH MeTaboIH3bM
npu 3atibeTsiBade. KneTbyHuAT OTroBop Ha aMIIOLMUTHTE B YC/IOBHATA HA OKCHIATHBEH CTPEC
BOJH /10 NOJUIBbpXKAHE Ha CUCTEMHO BB3MaJEHHE, MHCYJIHHOBA PE3UCTEHTHOCT MU IMOBHUIEHO
HaTpyrBaHe Ha W3BBHMATOYHM JIMITHIHU, BOJCIIM 10 Pa3sBUTHETO HAa METabOJUTEH CHHIPOM. S-
a7eHO3HJIMETHOHHH (S-AMe) e HYyTpHEeHT, PUTEeKaBall YCTAaHOBEHH aHTHOKCHIAHTHU U
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[IPOTHBOBB3NAJIUTCIIHH CCDCKTH. IlenTa Ha U3CIEBAHETO € J1a ce ONpEaciii BIUAHHUETO Ha S-AMe
BbpXY OKCHJAATHBHUA CTpEC B MacTHata TbhKaH IpH MOIC]H Ha d)pyKTO?.O-HHﬂ,}’HHpaHO
3aT/I'bCTSABAHEC.

MsnonsBaxme MBKKH 1mieXxoBe Wistar (N=21), pasjgeneHu B TpH TpPynu: KOHTPOJIHA Ha
craniapTHa xpana; Ha BOJI (16 ceamuiy, 35% rimoxoso-(pykrosen cupon) u Ha BOJ[ ¢ npuem
Ha SAM-e. M3crnensaxme MpPOMEHH B CHOTHOLIEHHETO TEIJI0O Ha PEeTpONEepUTOHeaaHa MacTHa
ThKaH/ TEJNECHO TErio; KaTo MapKepu Ha OKCHIATHBEH CTpPEC: HUBA Ha PeAyLUpPaH IiyTaTHOH
(kneThuen anTHoKeHaanT) U MJIA (MaToHIHAIAEXHJL, TPOAYKT HA JHUMUIHATA NEPOKCHAALHS) B
peTpOTepUTOHEAIHATA MAcTHA ThKaH, KaKTO M CEPYMHHM HHBA Ha peIylUUpaH [rIyTaTHOH.
YcraHoBeHH Osixa CTATUCTUYECKHM 3HAYUMO  VYBEJIIMYEHO CHOTHOIIEHHE TErjao Ha
peTporiepHTOHeaTHATa MAacTHA ThKaH/ TenecHoTo Tersio i MJIA, KakTo v TOHMKEHH ThbKaHHM U
CepyMHH HMBA Ha PEAYLHpaH IJIyTaTUOH NpH rniasxosete Ha BAOJ] cnipsMo koHTposHaTa rpyna. B
rpynara na BOJ] ¢ npuem Ha SAM-e, ycTaHOBMXME 3HAUYUTENHO ITOHUIKEHO ChOTHOLIEHHE TETIIO
Ha peTpornepuTOHeaHaTa MacTHa ThKaH/ TenecHOTO Terno U MJIA, a noBMIEHM ThbKaHHU U
CEpyMHH HUBA HA pe/lylupaH ryTaTHOH cnpsmo rpynarta va BO/L.

Hamnre pe3ydaTaTH TOKa3BaT, pa3BUTHETO HA OKCHJIATUBEH CTpec B Xuneprpodupanara
BHUCLIepaHA MAacTHA THhKaH HpH (PPYyKTO30-UHAYLUPAHO 3aTILCTABAHE. AJMHHHCTpAlMs Ha S-
AMe nonoOpsgBa aHTHOKCHIAHTHATa 3allMTa HA AJAMIOLMTUTE, OKCHAATHBHHTE YBpEKIaHHSA U
MPEKOMEPHOTO HATPYIBAaHE Ha JIMIMAY BBB BHCLEpPAJIHATA MAacTHA ThbKaH M MNOC/EABALLH
METa0O0JMTHU HAPYLUCHHUS.

11. Radanova M., Bratoeva K, Vasilev V, Deliyska B, [konomov V, Argirova T Association
between anti-clq and anti-dsdna antibodies in patients with lupus nephritis. Science &
Technologies. 2015; Medicine; V;( 1),55-60. ISSN 1314-4111

Lupus nephritis (LN) is severe organ manifestation of the systemic lupus erythematosus (SLE).
LN usually occurs within 5 years of the onset of disease, but can occur any time throughout the
course of the disease. Anti-nuclear antibodies (ANA) and anti-double stranded DNA (anti-
dsDNA Abs) antibodies are aiding tools to the kidney biopsy findings in early diagnosis. The aim
of this study was to assess the role of anti-Clq Abs, in predicting of renal involvement in
comparison with the ,.gold standard* for SLE anti-dsDNA Abs. Thirty patients 23 (77%) women
and 7 (23%) men with biopsy-proven LN were studied. Sera were tested for anti-Clq Abs, anti-
dsDNA Abs and complement proteins — Clq, C3 and C4. Association of parameters of renal
disease activity and the presence of anti-C1q Abs and anti dSDNA Abs were further evaluated.

d-p Kawveaus bpamoesa, o,



All 30 patients were distributed in three groups according to the degree of the clinical activity of
LN: 1) patients with active LN (AN); 2) patients in partial remission (PR) and 3) patients in
complete remission (CR). We found significant differences between frequencies of anti-C1q Abs
in AN patients and in CR patients (p = 0.007) and between levels of anti-C1q Abs in AN patients
and those with PR (p = 0.026). Positive for anti-dsDNA Abs were 56.67% of patients. We found
that positive for anti-dsSDNA Abs had higher level of anti-C1q Abs in comparison to negative for
anti-dsDNA Abs (p = 0.005). 67% of patients with both anti-C1q Abs and anti-dsDNA Abs had
high clinical LN activity and all had Class IV LN. Patients who were seropositive for anti-Clq
Abs and negative for anti-dssSDNA Abs had lower serum Clq, C3 and C4 levels compared with
the other patients.

The presence of anti-C1q Abs in serum closely correlated with LN activity. This study indicates
the potential superior utility of anti-C1q Abs over anti-dsDNA Abs to track renal disease activity.
Systematic detection of anti-C1q and anti-dsDNA Abs should be used in combination to monitor
the renal involvement.

i i

12 Pamanosa M., K. BbpartoeBa, B. Bacunes, B. Ukonomon, JI. Meanosa. [lanuentu c
audysed nponudepaTuBeH JYNyceH He(ppPUT ca MO3UTUBHM 3a aHTUTENA Cpeuly riodyapHus
¢parment va Clq. H3eecmus na cvioza na ysenume — Bapua, 2015; 2(XX): 52-57. ISSN: 1310-
6031.

[Mpubnusurento or 20% no 50% ot namuentute che Cucremen synyc eputemaronec (CJIE) ca
cepono3utiBHi 3a aHTH-Clq aBToanTHTena. BHCOKHMTE HMBAa Ha TE3H AHTHTENA KOPEJIHpAT C
passuTe Ha audysen nynyced Hedpput (xmac IV) u ce oTkpuBar B akTuBHara (aza Ha
zabonsiBanero. HeoTiaBHa B MalMeHTH C JYIMYCeH HE(PHUT JOKa3axMe aHTUTENa, HACOYEHH KbM
rnoGynapuus  dparment na Clq — antu-gClq antutena. C uen aa npoydymm TsXHATaA
naToreHeTUUHa poJist IMpH JynmycHaTa HeponaTHs HHE W3ClIe/iBaXMe BPb3KaTa Ha T€3M aHTHUTeNna
¢ XUCTOMOP(OJOTHYHHTE XapaKTepHCTHKH B ObOpeunuTe OMONCHM M C aAKTMBHOCTTa Ha
fynycHus Hepur.

Uscnensann 6sxa 62 naunentu cbe CJIE, xaro 46 ot Tsx Osixa ¢ OHOICUYHO JI0Ka3aH J1ylyceH
Heppur. Konrponnara rpyna sxmousame 196 3npaBu pobposonuu. Hupara na antu-Clq u
antu-gClq anturena 6sixa onpenensuu upes ELISA. 3a excnipecusra Ha A-, B- u C-sepurute Ha
Clq usnonssaxme FE.coli BL21. Ilonyuenure pesynratu 6sxa oOpaboTeHH CbC CTATHCTHYECKUS
naket GraphPad Prism 5.0. Ycranosenu 0Osixa Bucokd HuBa Ha aHTH-Clq aHTuTenara npu
aadyseH nynyceH He(QpUT B CpaBHEHHE ¢ JApPYruTe KjacoBe JiynycHu Hedputn, 0e3
CTaTHCTMYECKH 3HAUMMA pa3iiuka Mex 1y HuBara Ha anTH-Clq aHTHTeNaTa B mauueHTH ¢ kiac [V
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u knac Il nynycen negput. [lauuenture ¢ kinac [V aynycen Hedput 65xa cbllo NO3UTUBHU U 32
antn-gClq anturtena. Te3n anTuTena Osxa BHCOKM M IpU TNAlMEHTHTE B akTuBHa (aza Ha
3abos1sIBaHeTo.

Hamepena Oemne Bpb3ka Ha aHTH-gC 1q aBTOAHTHTENA ¢ aKTUBHA U TEXKKa JIynycHa Hedponarus.
[TonyuennTte pe3ynTatd AOMBJABAT Halu4yHarta HHpopmauus 3a aHtu-gClq aBToaHTHUTENa M
[OCTaBSIT HOBU BBIIPOCH 33 MEXAHU3MA HA TAXHOTO MATOI€HETUYHO JICHCTBHE.

13. Assia Konsoulova, Ivan Donev, Nikolay Conev, Sonya Draganova, Nadezhda Petrova,
Eleonora Dimitrova, Hristo Popov, Kameliya Bratoeva, Petar Ghenev. First line 5-fu-based
chemotherapy with/ without bevacizumab for metastatic colorectal cancer: tissue biomarker
candidates. J of IMAB. 2016,22;(1): 1038-1044. ISSN: 1312-773X

Purpose: Colorectal cancer is the second leading cause of cancer mortality in the USA.
According to Bulgarian National Statistics Institute, 2370 colon and 1664 rectal cancer cases
were diagnosed in 2012 with total number of patients 29995. Adding bevacizumab to
chemotherapy in patients with metastatic disease improves progression-free survival (PFS) but no
predictive markers have been proven in the clinical practice. In our study we examined two tissue
biomarkers that may correlate with response to bevacizumab-containing chemotherapy in patients
with metastatic colorectal cancer.

Patients and Methods: 54 patients with metastatic colorectal cancer were assigned to first line
5-Fu-based chemotherapy with/without bevacizumab. The primary end point was PFS, with
additional determination of response and toxicity. Paraffin-embedded samples from primary
tumors were collected from all 54 patients. Expression levels of two tumor biomarkers VEGFR-2
and Neuropilin 1 (NP-1) were evaluated with immunohistochemistry.

Results: The median PFS for the group treated with CT/Bev was 8.8 months, compared with 5.4
months for the group with chemotherapy alone (95% CI, log-rank test P =0.003). The
corresponding overall response rates were 19.3% and 10.2% respectively (P < 0.05 for CT/Bev
vs CT). Patients with low NP-1 had statistically significant prolongation of PFS as compared to
those with high NP-1 (95% CI, log rank test p= 0.017). Patients with low NP-1 appeared to
experience a larger bevacizumab treatment effect in terms of PFS (p=0,049,HR 0.333, 95% CI,
0.111 to 0.995) than patients with high NP-1.Conclusion: The addition of bevacizumab to 5-Fu
based chemotherapy improves PFS for patients with metastatic colorectal cancer. Expression of
tumor NP-1 is a potential biomarker candidate for prediction of clinical outcome in patients with
metastatic colorectal cancer, treated with first line chemotherapy plus bevacizumab.
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14, Radanova M, Stoyanova V. Bratoeva K, Vasilev V, Ivanova D. Antibodies recognizing
the globular domain of Clq - view on association between lupus nephritis activitty and anti-
gClq autoantibodies. Scripta Scientifica Medica, 2016; 48(1): 13- 21. ISSN: 1314-6408

Introduction: Lupus nephritis (LN) is a serious complication of the systemic lupus
erythematosus (SLE). Anti-Clq antibodies correlate with the occurrence and high clinical activity
of LN, especially proliferative LN. The first reported anti-Clq antibodies recognized
autoepitopes within collagen-like region (CLR) of Clq. Recently we have found autoantibodies
against globular C1q domain (gC1q antibodies) in LN patients. The aim of the present study was
to evaluate the potential pathological consequences of the presence of anti-gClq antibodies in
LLN. Material and Methods: The recombinant globular head region of the three chains of Clq -
A, -B and -C were expressed in E. coli BL21 and purified. Anti-Clq, anti-gC1q autoantibodies,
complement proteins - Clq, C4, C3 and IgG-, IgM-CICs levels were screened by ELISA in 53
sera from LN patients. Sera from 196 normal controls served as controls. Results: We found that
patients positive for anti-B-gC1q antibodies presented with significantly lower serum C4 levels
than patients positive for anti-A and anti-C-gClq antibodies (p = 0.014) and with significantly
lower levels of C3 than patients positive for anti-A and anti-C-gClq antibodies and patients
without anti-Clq antibodies (p = 0.005; p = 0.018). Significant correlations to IgG CICs were
detected for anti-Clq (r = 0.371, p = 0.001) and anti-B-gClq antibodies (r = 0.431, p = 0.003).
Conclusions: These findings suggest that the binding of anti-B-gC1q autoantibodies with Clq
may possibly trigger mechanical stress and induce a structural change within the CLR domain of
Clq, compatible with C1r-Cls complement activation in the fluid phase.

15, Maria Atanasova Radanova, Kamelia Bratoeva, Neshe Nazifova-Tasinova, Miglena
Todorova, Vasil Vasilev, Diana Ivanova. The GG rs292001 genotype prevails in seronegative for
ANA and anti-dsDNA antibodies patients with lupus nephritis. Scripta Scientifica Medica, vol.
48, No. 3, 2016, pp. 34-38. . ISSN: 1314-6408

Rs292001 is single nucleotide polymorphism in non-coding regions of CIQA gene. Clq is
subcomponent of the C1 first component of the classical pathway of complement activation.
Rs292001 was investigated for association with some conventional immunological markers of
lupus nephritis activity in SLE patients — levels of Clq, C3, C4, anti-Clgq, anti-nuclear (ANA)
and anti-dsDNA autoantibodies.Genomic DNA was isolated from peripheral blood of 18 patients
with biopsy-proven lupus nephritis (LN). SNP genotyping for the presence of rs292001 was
performed by quantitive real-time PCR method. Presence of complement Clg, C3 and C4 and
anti-C1q autoantibodies was screened by ELISA.
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ANA and anti-dsDNA antibodies were detected by indirect immunofluorescence.We found that
GG rs292001 genotype prevailed in seronegative for ANA and anti-dsDNA antibodies LN
patients (p=0.008; p<0.012). The AA rs292001 genotype showed a trend towards lower serum
Clq levels.These results reaffirm a previously established probable protective role of G allele
against the clinical activity of the SLE.

16. Papmanosa M, Bparoesa K, MkonomoB B. Posnara na IgM antu-a18/IHK anturena kato
IIPOTEKTHBHH MapKepH TIpH JymycHa Hedponatus. Bapuencku uegponozuuen ¢popym, 2016,
3(1): 29-35. ISSN: 1313-7662

IgG anti-dsDNA antibodies are usually associated with active lupus disease, particularly lupus
nephritis. We reviewed the studies showing negative correlation between IgM anti-dsDNA
antibodies and glomerulonephritis. We discussed the possible mechanism of the protective effect
of IgM anti-dsDNA antibodies against immune complex-mediated organ damage has been. The
detection of IgM antidsDNA antibodies seems to improve our ability to refine SLE diagnosis and
prognosis of lupus nephritis.

17. Bratoeva K, Stoyanow S. G, Merdzhanova A., Radanova M. Manifestations of Renal
Impairment in Fructose-induced Metabolic Syndrome. CUREUS, 2017:9(11):e1826. ISSN 2168-
8184

Introduction: International studies show an increased incidence of chronic kidney disease
(CKD) in patients with metabolic syndrome (MS). It is assumed that the major components of
MS - obesity. insulin resistance, dyslipidemia, and hypertension - are linked to renal damage
through the systemic release of several pro-inflammatory mediators, such as uric acid (UA), C-
reactive protein (CRP), and generalized oxidative stress. The aim of the present study was to
investigate the extent of kidney impairment and manifestations of dysfunction in rats with
fructoseinduced MS. Methods: We used a model of high-fructose diet in male Wistar rats with
35% glucose-fructose corn syrup in drinking water over a duration of 16 weeks. The
experimental animals were divided into two groups: control and high-fructose drinking (HFD).
Serum samples were obtained from both groups for laboratory study, and the kidneys were
extracted for observation via light microscopy examination.

Results: All HFD rats developed obesity, hyperglycemia, hypertriglyceridemia, increased levels
of CRP and UA (when compared to the control group), and oxidative stress with high levels of
malondialdehyde and low levels of reduced glutathione.
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The kidneys of the HFD group revealed a significant increase in kidney weight in the absence of
evidence of renal dysfunction and electrolyte disturbances. Under light microscopy, the kidneys
of the HFD group revealed amyloid deposits in Kimmelstiel-Wilson-like nodules and the walls of
the large caliber blood vessels, early-stage atherosclerosis with visible ruptures and scarring,
hydropic change (vacuolar degeneration) in the epithelial cells covering the proximal tubules, and
increased eosinophilia in the distant tubules when compared to the control group. Conclusion:
Under the conditions of a fructose-induced metabolic syndrome, high serum UA and CRP
correlate to the development of early renal disorders without a clinical manifestation of renal
dysfunction. These phenomena are of particular importance for assessing the risk of developing
future CKD.

18. Kameliya Bratoeva, Eleonora Dimitrova, Assia Konsoulova, Chavdar Bachvarov,
Georgi Todorov, Kalin Kalchev, Nadezhda Stefanova, Ivan Donev. Beclin 1 - The Autophagy
Regulatory Protein. Bapuencxu meduyuncku hopym, 2017, 6(2): 114-123. ISSN 2367-3519

The complex role of different types of cell death in cancer is very complicated and continues to
be revealed. The observations show that all three processes - apoptosis, autophagy and necrosis
may exist in a tumor, and their relative involvement dictates the trajectory of tumor growth,
regression and response to anti-tumor therapy. Cellular signaling analysis may reveal and provide
new biomarkers reflecting the functional activity of these processes that will support
individualized therapy in cancer patients. In this review we have accentuated of some major roads
and regulators associated with cell death and survival, which provide the metabolic stability in
tumors, leading to resistance to chemotherapy and unsuccessful cancer treatment.

19. Kameliya Bratoeva, Eleonora Dimitrova, Nikolay Conev, Georgi Todorov, Kalin
Kalchev, Mariya Radanova, Ivan Donev. Regulation of cell death in cancer diseases - importance
and therapeutic effect. Bapnencrku meouyuncku popym, 2017, 6(2): 92-98. ISSN 2367-5519

The complex role of different types of cell death in cancer is very complicated and continues to
be revealed. The observations show that all three processes - apoptosis, autophagy and necrosis
may exist in a tumor, and their relative involvement dictates the trajectory of tumor growth,
regression and response to anti-tumor therapy. Cellular signaling analysis may reveal and provide
new biomarkers reflecting the functional activity of these processes that will support
individualized therapy in cancer patients. In this review we have accentuated of some major roads
and regulators associated with cell death and survival, which provide the metabolic stability in
tumors, leading to resistance to chemotherapy and unsuccessful cancer treatment.
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20. Eleonora G Dimitrova, Borislav G Chaushev, Nikolay V Conev, Javor K Kashlov,
Aleksandar K Zlatarov, Dilyan P Petrov, Hristo B Popov, Nadezhda T Stefanova, Anelia D
Klisarova, Kameliya Z Bratoeva, Ivan S Donev. Role of the pretreatment 18F-
fluorodeoxyglucose positron emission tomography maximal standardized uptake value in
predicting outcomes of colon liver metastases and that value's association with Beclin-1
expression. BioScience Trends. 2017; 11(2):221-228. ISSN : 1881-7823, 1F=1,545

The current study sought to evaluate the predictive and prognostic performance of the maximum
standardized uptake value (SUVmax) prior to treatment in 43 patients with colon cancer and
unresectable liver metastases. Patients with colon cancer who underwent (18)F-FDG-
PET/computed tomography (CT) scans for staging before the start of first-line S-fluorouracil-
based chemotherapy were retrospectively analyzed. Expression of Beclin-1 in cancer cells was
evaluated in primary tumors using immunohistochemical staining. The pretreatment SUVmax for
liver metastases was not able to predict progression-free survival but was significantly associated
with poorer overall survival, with a hazard ratio of 2.05 (95 % CI, 1.016-4.155). Moreover, a
negative correlation was noted between SUVmax and expression of a marker of autophagy -
Beclin-1 (rho = -0.42, p = 0.006). This suggests that the pretreatment SUVmax in (18)F-FDG
PET/CT is a useful tool to help predict survival outcome in patients with colon cancer and
unresectable liver metastases and may significantly distinguish between patients with low and
high levels of Beclin-1 expression (AUC = 0.809, 95% CI: 0.670-0.948, p = 0.001).

21. Kameliya Bratoeva, Mariya Radanova, Albena Merdzhanova, Ivan Donev. Protective
Role of S-Adenosylmethionine Against Fructose-Induced Oxidative Damage in Obesity. Journal
of Mind and Medical Sciences. 2017, 4(2): 163-171. ISSN: 2392-7674

Introduction. It has been shown that S-adenosylmethionine (S-AMe) stimulates glutathione
synthesis and increases cell resistance to the cytotoxic action of free radicals and pro
inflammatory cytokines. The aim of this study was to determine the effect of
Sadenosylmethionine on the oxidative stress in adipose tissue in a model of fructose-induced
obesity. Methods. The study was performed on male Wistar rats divided into 3 groups: control,
fructose fed (HFD) (35%, 16 weeks), and HFD + S-AMe (20 mg/kg). We examined the changes
in the ratio of retroperitoneal adipose tissue weight / body weight; levels of reduced glutathione
(GSH) and malondialdehyde (MDA) in the retroperitoneal adipose tissue, and serum levels of
GSH and TNF-a. Results. Significant increases in the retroperitoneal adipose tissue, MDA, and
serum TNF-a were identified, as well as decreased tissue and serum levels of GSH in rats fed
with a high-fructose diet as compared with the control group.
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In the group fed with HFD and SAMe, we found significant reduction in the retroperitoneal
adipose tissue and decreased levels of MDA and serum TNF-q, as well as increased tissue and
serum levels of GSH as compared with the group only on HFD.

In conclusion, our results show that fructose-induced obesity causes oxidative stress in
hypertrophic visceral adipose tissue. The administration of S-AMe improves the antioxidative
protection of adipocytes, and reduces oxidative damage and excessive accumulation of lipids and
inflammation.

22. G Bekyarova, M Tzaneva, K Bratoeva, I Kotzev. Heme-oxygenaée-.l.mup.reéﬁulated by s-
adenosylmethionine. potential protection against non-alcoholic fatty liver induced by high
fructose diet. FARMACIA, 2017, 65(2):262-267. ISSN: 2065-0019, IF=1,348

Excessive dietary fructose intake may have an important role in the current epidemics of fatty
liver disease, obesity and diabetes- features of metabolic syndrome. We evaluated the
relationship between lipid peroxidation and other oxidative stress biomarkers with changes in
expression of heme oxygenase-1 (HO-1) in rat fatty liver, induced by high fructose diet (HFD)
and the effect of S-adenosylmethionine (SAMe). Twenty-one male rats were randomly assigned
to three groups of seven animals each: HFD (35% fructose in drinking water for 16 week) group,
HFD + SAMe (20 mg/kg in drinking water for 16 week) group and control group. HO-1
expression, MDA (marker of lipid peroxidation), triglycerides (TG), SH group levels and
histological (H&E) studies were assayed in liver. HFD group showed microvesicular steatosis
without inflammation and fibrosis. In HFD+SAM group microvesicular steatosis was not
established. The HO-1 expression was significantly increased in HFD rats. SEMe augmented the
increase in expression of HO-1. The levels of MDA and TG were elevated in HFD group. In
HFD rats with lower levels of SH exhibited higher expression of HO-1. SAMe inhibited the
elevation in lipid peroxidation and TG levels and prevented the decrease in SH levels. In
conclusion SAMe has hepatoprotective effect and its protection likely exerted by increased
expression of the antioxidant enzyme HO-1 to prevent the development of fatty liver.

23. M. Usanosa, A. SAnues, H. Llones, W. Jlones, E. Aumurposa, . CrosuHos, 5. Karuios,

K. bparoesa. C. [lenesa. CkpuHMHI 3a aucTpec npu oHkosoruuno 6omnu. Studia Oncologica,
2018:8(1):32-39. ISSN:1313-7115

The interest about distress screening in oncology patients is increasing rapidly. However there are
also proves for difficulties in applying and understanding the screening problems. The nurse
working in the oncology field also plays role in the process of screening.
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Nowadays the screening mechanism and the part of the different participants (medical care
providers) is still developing and needs more discussions. The screening depends on several
factors — the health problem (in our case the oncology disease), the screening type and the
healthcare system.

24. Acen Slnues. Mapruna Mpanosa, Man Illepes, Kamenus bparoesa u 1p. CKpyUHHHT 3a
JUCTPEC MPH OHKOJIOrHYHO OOMHHM NanueHTH U (haKTopH, MOBJIUBALU HUBOTO MY. Chucanue na
bvreapero Ouxonoeuuno Hayuno [pyacecmeo, 2018;2(1):82-90. ISSN 1312-6601

Screening for distress, in order to improve patient outcome, is recommended by many
organizations, such as The National Comprehensive Cancer Network (NCCN). It defines distress
as a multifactorial unpleasant emotional experience that may interfere with the ability to cope
effectively with cancer. The aim of our study is to measure distress before the start of treatment
among patients of the Medical Oncology Clinic at UMHAT “St. Marina” Varna, Bulgaria and the
relationship with some demographical and clinicopathological factors. For 1 year a total of 225
oncological patients took participation in the study. 123 of them had metastatic disease. We used
the NCCN Distress Thermometer at the beginning of treatment to determine the levels of distress.
It measures distress on a scale from 1 to 10. The Mann-Whitney U-test shows significant
difference between the mean distress level score of men (3.2+2.8) and women (4.343.2)
(p=0.014). The same difference was detected among patients with Eastern Cooperative Oncology
Group (ECOG) performance status 0 (3.4+3.2) and 1 (4.4+3.1) (p=0.029). Surprisingly we
couldn’t find significant difference between distress levels score in non-metastatic (3.64+3.1) and
metastatic patients (3.9+3.2) (p>0.05). Multiple regression analysis shows that lung cancer and
breast cancer are independent predictors for high distress level among patients OR 6.7, 95% CI
2.5-18.3, p=0.001 u OR 3.4, 95% CI 1.16-10.4, p=0.02. Our study indicates that women and
patients with poor ECOG performance status experience higher levels of distress. The diagnosis
with cancer causes the same distress levels among patients with metastatic and non-metastatic
disease.

23, Llones H, Illepes W, Maues P, [lumutposa E, bparoesa K u ap. HeBporokcuunocT Ha
NPOTHUBOTYMOPHH MEIAUKaMEHTH. Bapuencku meouyuncku ¢opym, 2018; 7(2): 13-19. ISSN 2367-
3319

HespotokcuuHuTe epeKTH Ha XMMUOTEpAIIUsTa Ce MOSBSBAT OTHOCUTEIHO YECTO U Ca MpUYIHHA

3a MOI[H(!]HK&HHH Ha 103aTta Ha MCIWKAMEHTHTE — J030JIHMHTHpAIla TOKCHYHOCT. PucksT ot
pa3sBUTHE HAa HEBPOTOKCHUYHOCT CE€ YBE/IM1aBa € [TOBHIIABAHE HaA ITPHUIIOYKEHATA [J03a H 3a pa3jIuKa
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OT MHEJIOTOKCHYHOCTTA (OCHOBHMs OrpaHuuaBaul (paKTop Npu TOBEYETO XUMHOTEpareBTHYHHA
PEeKMMH), KOSTO MOXe Ja ObJe MpeojolisHa ¢ pacTekHd (aKTopu WM TpaHCIIaHTalus Ha
KOCTEH MO3bK, HSIMa CTaHJAapTHO [OBEJICHHE, KOeTo 1a s orpaHuud. [IpoTuBOTYMOpHHTE
[penapati BOIAT 1O JBa THNA TOKCHYHOCT - NepH(epHa HEBPOTOKCHMYHOCT, CHCTOAIIA Ce
OCHOBHO OT IepudepHa HEBpOMaTWs W LEHTPaJHAa HEBPOTOKCHYHOCT, KOSITO BKIIFOYBA OT
HE3HAUMTEIHH KOTHUTUBHH YBPEKIaHUs U AeDHLMTH 10 enuedanonaTus ¢ AEMEHIMA HITH T0pH
koma. He CBbINECTBYBAT YTBBPAEHM QITOPUTMH 3a TIOBEJCHMS M NpOQHIAKTHKA Ha
HEBPOTOKCHUHOCTTA, MPUYMHEHA OT MPOTHBOTYMOPHMTE Mpenapar. [loBeIeHHETO OCHOBHO ce
CBEXIA [0 PEIYKIHUs HA JI03aTa WK OT/araHe BbB BPEMETO Ha MPHUJIOKEHUETO, 0COOCHO MpH
MalMeHTH, KOUTO ¢a ¢ TMO-BUCOK PUCK OT pa3BUTHE HAa HEBPOTOKCHYHH CTpaHH4HH epektH. Ha
TO3M eTan He ChUIECTBYBAT HEBPONPOTEKTHBHH areHTH, KOMTO C€ MpPENophYBaT 3a CTaHIapTHa
yrnorpeda npu pasBUTHE Ha HEBPOTOKCHYHOCT.

Bratoeva. In Search of the Ninth Discipline: The History of Pathophysiology. with an Emphasis
on Pathophysiology in Varna, Bulgaria—Celebrating 100 Years of Pathophysiology in Bulgaria.
Cureus. 2018 Apr; 10(4): e2404. ISSN 2168-8184

Pathophysiology is a medical science whose subject is the change in regulatory mechanisms
related to the onset, development, and outcome of diseases. The first lectures on pathophysiology
were held in 1790 at the University of Erfurt, Germany. by Professor Augustus Hecker, who in
1791 also published the first work on the discipline-"Grundriss der Physiologia pathologica" in
770 pages. The teaching of pathophysiology as an independent discipline was introduced by
academician Viktor Pashutin at the University of Kazan, Russia in 1874. Academician Pashutin
called this new discipline "Pathological Physiology and Experimental Medicine." Despite the
persuasiveness of Pashutin that pathological anatomy and pathophysiology are inseparable parts
of a whole. his students. academician Nikolay Anichkov and Prof. Semyon Khalatov,
implemented the so-called "divorce" due to the different, though complementary, approaches and
methodologies of the two ideological fields. By Royal Decree on November 29, 1917, in the
Bulgarian State Gazette. amendments were published in the law on the national education, which
introduced new university "disciplines and departments”. Under number nine in the law is the
discipline of "Pathological Physiology and Experimental Medicine". Due to various factors, the
Pathological Physiology and Experimental Medicine department was the only one of the first 25
departments not to be established. The beginning of the training for pathophysiology in Bulgaria
was laid by Prof. Vassil Mollov and Assoc. Prof. Minko Dobrev, however due to their untimely
deaths, the course lasted only three years (1936-1939) and was not continued in the next
academic year. At the beginning of the academic year 1946/47, two assistants in pathophysiology
were enrolled in the Department of Pathological Anatomy at Sofia University.
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The following year a separate department was formed at the newly founded Plovdiv University
and shortly after at Sofia University. For the 100 years since its legislative establishment, 82
vears since its unofficial start and 71 years since its academic establishment pathophysiology in
Bulgaria has distinguished itself by scientific, administrative and clinical contributions. In its 57
years in Varna, Bulgaria pathophysiology has widely carried out that tradition with immense
contributions.

27. Bratoeva K. Nikolova S, Merdzhanova A, Stoyanov G, Dimitrova E, Kashlov J, Conev
N, Radanova M. Association between serum ck-18 levels and the degree of liver damage in
fructose-induced metabolic syndrome. Journal of Metabolic Syndrome and Related Disorders,
2018(in press). ISSN.: 1557-8518, 1F=1,932

Background: The pathogenesis of non-alcoholic fatty liver disease as a component of metabolic
syndrome (MetS) involves the activation of apoptosis in steatotic hepatocytes. Caspase-generated
fragments such as cytokeratin-18 (CK-18) in patients with various hepatic impairments are
investigated as markers for diagnosis and assessment of disease severity. The goal of the study
was to capture early biomarkers of apoptosis and elucidate their role in assessing the presence
and extent of hepatic damage in a MetS model. Methods: We used male Wistar rats, divided into
two groups (n=7): control and high-fructose drinking (HFD) (35% fructose corn syrup for 16
weeks). Metabolic disorders and liver damage were studied by histochemistry (H&E),
immunohistochemical, immunological and biochemical testing. Results: Our results showed
significant increase in liver and serum levels of CK-18 and pro/anti-apoptotic Bax/Bcl2 ratio, and
decreased levels of HMGBI (marker of necrosis) in the HFD group as compared to the control.
All HFD rats developed obesity, hyperglycemia, hepatomegaly, microvesicular steatosis, an
imbalance in hepatic anti-oxidative defense (by measuring malondialdehyde and sulthydryl
groups (SH) with no inflammation and fibrosis, elevated serum levels of triglycerides, tumor
necrosis factor alpha (TNF-a) and C-reactive protein without changes in serum aminotransferase
levels relative to the control group. As a result of the applied regression analysis, we have
determined that the variables TNF-a (0.92) and SH (0.659) have a strong complex effect on
hepatic CK 18 levels with predicted value of the model R = 0.9. Conclusion: The elevated CK-
18 serum levels in the HFD group and their association with the histological changes in the liver
and biochemical indicators demonstrate the key role of apoptosis in the pathogenesis of HFD-
induced liver damage as well as the reliability of CK-18 as a biomarker for non-invasive
assessment of liver damages in MetS.
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28. Bratoeva K. Dimitrova E, Conev N, Kashlov I, Panajotova E, Stoyanov G, Radanova M,
Donev 1. Expression of hepatic HMGBI levels in fructose- induced fatty liver. Bapnencku
aeouyuncexu gopym, 2018, 7(2): 151-157. ISSN 2367-5519

The study of the processes leading to hepatocellular cell death is important for clinical practice to
assess the severity of hepatic impairment as well as the application of effective interventions to
prevent it. Observations show that both cell death processes - apoptosis and necrosis are activated
at certain stages of the progression of non-alcoholic fatty liver disease from hepatic steatosis,
steatohepatitis and cirrhosis. Currently, the most promising non-invasive specific method for
detecting necrotic cell death is non-histone DNA binding protein with high mobility Group Bl
(HMGB1). The aim of this study was to investigate the levels of HMGB1 expression and their
relationship to hepatic injury and apoptosis activity in rat liver with fructose-induced metabolic
syndrome. The results showed data for metabolic syndrome, microvascular steatosis, statistically
reduced levels of HMGBI, an increased ratio of Bax / Bel2 apoptotic proteins in fructose fed rats.

4. YYEBHHU NOCOBMUSI

C6opHUK 10 MaTo(M3HOJIOrHsE ¢ TECTOBH 3aJa4yd W KIMHM4YHHU ciydau bexsposa I', Panes P,

Maputios M, Xpucrosa M, Bparoesa K, Xpucros K, Bapna 2014, 122 ctp ISBN 978-619-
7137-11-8, MY -Bapna.

VYyebnoro mnocobue € mnpeaHasHauye€HO 3a IMOATOTOBKA 10
narou3uonoruss  Ha  CTYACHTH  OT  CIELMaJIHOCTHTE
~Memuuuna“, Cpabpika ase rnasu: [IbpBa- IpUMEPHH TECTOBH
BBIPOCH M OTrOBOPH Ha BBIPOCHTE, KOHTO IoJAroMarar
CTY/ICHTUTE NPH MOJArOTOBKATA UM 3a KOJOKBHYMH M H3IHTA 110

nato(u3MOI0rks, a BTOpara IjaBa - KIMHHYHH CIyYau,
BKJIIOYEHM B mpobnem  Oasupanoro  obyueHue 1o
naTo(U3HOIOrHs.

CROCTOT SN W KT Cysan,
10 maredmsnoig
T asas ben .
R
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5. YYHACTH

1. Kiselova-Kaneva Y, Ivanova D, Bratoeva K, Bekyarova G. Protective effect of Agrimonia
eupatoria L. extract on fructose-indused metabolic syndrome in rats. NuGOweek 2010, 7th
Nutrigenomics Conference, 31st August- 3 rd September 2010, Glasgow, United Kingdom.

Background: The worldwide epidemic of metabolic syndrome (MetS) has been recently linked
to a marked increase in total fructose intake in the European diet (in the form of table sugar and
high-fructose corn syrup). In turn, the MetS has been epidemiologically associated with a cluster
of pathologies including obesity, hypertriglyceridemia, impaired glucose tolerance, insulin
resistance. Objectives: Herbal extracts with established therapeutic efficacy in patients with
obesity and diabetes have been traditionally used in Bulgarian folk medicine. We investigated the
beneficial effect of a herbal extract from Agrimonia eupatoria L. on fructose-induced MetS on
animal model. Procedures: The protective role of the extract on MetS markers in rats receiving a
high-fructose diet was studied in a 12 weeks chronic experiment. Body weight and serum
triglycerides, total cholesterol, and blood glucose were measured. Phytochemical analysis and
antioxidant capacity of the extract were determined. Statistical analyses were performed using
GraphPad Prism 4.00 statistical software. Results: The administration of the extract
prophylactically prevented fructose-induced hyperglycemia (6.73mmol/l vs. 8.13mmol/l,
P=0.02). hyperholesterolemia (1.05mmol/l vs. 1.29mmol/LL P=0.13), hypertriglyceridemia
(0.62mmol/l vs. 0.91mmol/l, PHX0004), and weight gain (228.5 vs. 238.7 g, P=0.44) at 12 week.
The extract did not affect dietary intake of control diet in rats. Additionally treatment with the
extract reduced significantly serum triglycerides and total cholesterol in rats receiving normal
diet. Conelusion: Our study demonstrates that the Agrimonia extract protects rats from fructose-
induced metabolic pathologies. This protection is likely mediated by its antioxidant capacity,
which may account for the therapeutic efficacy in metabolic disturbances.

2. Bratoeva K, Bekyarova G, Kiselova Y, Ivanova D. Effect of extract of selected Bulgarian
herbs (HA-1) on high fructose diet- induced metabolic disorders in liver. 31 st Balkan
Medical Week. 28-31 October 2010, Athens, Greece.

Introduction: The increased fructose intake in the Bulgarian diet (in the form of table sugar and
high-fructose corn syrup) has been recently linked to the development of insulin resistance,
obesity, dyslipidemia and other abnormalities of the metabolic syndrome.
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[n turn, the metabolic syndrome has been associated with liver metabolic disorders and injury.We
investigated that high fructose diet (HFD) increased fat storage in the liver. It has been shown
that oxidative stress contributes to metabolic disorders in liver. The herbal extracts a lot of
Bulgarian plans are rich of polyphenols and exhibits antioxidant activity. Aim:The aim of this
study was to investigate the possible relation between oxidative stress and triglyceride
accumulation in liver as well the protective effect of extract of selected Bulgarian herbs (high
content of polyphenols - Herbal-Antiox 1) on HFD-induced oxidative stress and metabolic
disorders in liver. Methods: The animals were divided randomly into four groups (n=6); Control
group rats-C; fructose-drinking rats-FRU (high-fructose corn syrup-12.5% fructose content);
fructose-drinking rats treated with Herbal-Antiox 1 (HA1)- FRU+HA1;control group rats treated
with Herbal-Antiox 1 (HA1)- HA1. Rats received 12.5% fructose solution in drinking water for
12 weeks. control rats were maintained on plain water. Phytochemical analysis and antioxidant
capacity of the extract were determined. We determine Body and liver weight, triglycerides in
liver as well as plasma malondialdehyde and total thiols in liver (as markers of oxidative stress).
Conclusion: HFD causes oxidative stress established by increased malondialdehyde, reduced
levels of total thiols and triglyceride accumulation in the liver as well. Herbal-Antiox 1 restricts
oxidative stress, depletion of thiols and TG- storage in liver of HFD- rats.

3. Ivanova D. Kiselova-Kaneva Y. Bekyarova G, Bratoeva K. Protection by Agrimonia
eupatoria L. extract against metabolic oxidative stress in rats. 3/ st Bal-kan Medical Week,
28-31 October 2010, Athens, Greece.

Introduction: Fat accumulation in obesity is not only associated with hypertriglyceridemia,
hypercholesterolemia and impaired glucose tolerance, but it also correlates with systemic
oxidative stress. Recently increased total fructose intake in the Western diet was linked to the
metabolic abnormalities accompanying obesity. Aims: A number of plants used in Bulgarian folk
medicine are having therapeutic effect mediated by their antioxidant properties. The effect of
extract from Agrimonia eupatoria L. was studied with the aim to investigate its protective effect
on fructose-induced metabolic abnormalities using animal model. Methods: The protective role
of the extract on oxidative stress markers and antioxidant defense was studied in 12-week chronic
experiment In rats on a normal diet and in rats receiving high-fructose diet. Total thiols as a
measure of antioxidant potential and MDA as a measure of oxidative stress were determined in
serum and adipose tissue of experimental animals. Triglycerides, total cholesterol and glucose
were used as markers of metabolic abnormalities in the group on fructose diet.
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Statistical analyses were performed using GraphPad Prism 4.00. Results: The administration of
Agrimonia extract prevented fructose-induced hyperlipidemia and increased antioxidant potential
of serum and of adipose tissue. Adipose tissue weight was used as an indicator of experimentally-
induced obesity correlating with clinical indices for metabolic abnormalities. Additionally.
treatment with the extract reduced significantly serum triglycerides and total cholesterol in rats
receiving normal diet and increased serum antioxidant potential. Conclusion: Agrimonia extract
protects rats from fructose-induced metabolic oxidative stress and improves serum indices of
metabolic abnormalities in experimentally induced obesity.

4. Bratoeva K, Bekyarova G, Kiselova Y, Ivanova D. Effect of Herb expracts of polyphenols
on metabolic disorders-induced ¢y high-fructose diet. /O6uneiina nayuna rxoudepeyus c
Medrcoynapoono yvacmue 15 200unu Tpaxuticku Ynusepcumem* Cmapa 3aeopa, 21 mai 2010.

Introduction. Recently, fructose consumption has been suggested to be one of the environmental
factors contributing to the development of insulin resistance, obesity, dislipidemia and other
abnormalities of the metabolic syndrome.

Aim: Herbal extracts with established therapeutic efficiency in patients with obesity and diabetes
have been traditionally used in Bulgarian ethnomedicine.This study investigated the protective
effect of extract of selected Bulgarian herbs (high content of polyphenols- Herbal-Antiox 1) on
high-fructose diet-induced metabolic disorders in rat liver.

Material and methods: The animals were divided randomly into four groups (n=6): Control
group rats- C; fructose-drinking rats- FRU (high-fructose corn syrup-12.5% fructose content);
fructosedrinking rats treated with Herbal-Antiox-1 (HA-1)- FRU+HA1;control group rats treated
with Herbal-Antiox-1 (HA-1)-C+ HA1.Rats received 12.5% fructose solution in drinking water
for 12 weeks, control rats were maintained on plain water. Phytochemical analysis and
antioxidant capacity of the extract were determined.

Results: We determine liver triglyceride (TG) concentration, body weight, liver weight, adipose
tissue weight. In the FRU rat the levels of plasma glucose. liver TG as well liver and body weight
were increased significantly. Herbal-Antiox-1 significantly reduced the hyperglicaemia, TG
concentration and liver/body weight as well. In the control group Herbal-Antiox1 had no effect
on investigated parameters.

In conclusion Herbal-Antiox -1 limits the accumulation of TG in liver, adipose tissue and
contributes to reduction of body weight in rats.

o-p Kamenus bpamoesa. 0.1,



5. Bratoeva K., G. Bekyarova, Y. Kiselova, M. Radanova, D. Ivanova. Uric Acid as Biomarker
of Metabolic syndrome. 9- mu Mesicoynapooen cumnosuym no 3amibCmaéane u Convmemeaju
saboaseanus, mati 2011200., Anbena, bvreapus.

Summary. Increased consumption of high-calorie foods worldwide and fructose in particular,
correlates positively with the alarming increase in the prevalence of obesity, dyslipidemia and
metabolic syndrome and associated cardiovascular disease and type 2 diabetes mellitus. An
increasing body of evidence suggests that high fructose intake can lead to an increased serum
level of uric acid (hyperuricemia) in healthy subjects, which is even more substantial in adults
with obesity and metabolic syndrome. Moreover, fructose-induced hyperuricemia causes
increased free radical formation, which leads to decreased bioavailability of endothelial nitric
oxide and endothelial dysfunction, the latter being a major factor in the pathophysiology of
arterial hypertention, diabetes mellitus and atherosclerosis. FFData from experimental studies
indicate that increased uric acid levels have proinfl ammatory, vasoconstrictive and
prothrombotic effect and may play a role in vascular remodeling. Hyperuricemia is a predictor of
arterial hypertension. diabetes mellitus and atherogenic triglyceridemia, all identifi ed as
components of the metabolic syndrome. Therefore, monitoring of serum uric acid level along
with infl ammatory and atherogenic markers is essential for assessing cardiovascular risk in
patients with metabolic syndrome.

6. Bratoeva K, Bekyarova G, Tzaneva M Radanova M. Infalmmatory response and oxidative
stress in development of nonalcoholic fatty liver disease. X National Congress of Bulgarian
Society for Physiological Sciences, Varna 6-9 October 2011, Scr Sci Med 2011;43(3):201.
Nonalcoholic fatty liver disease (NAFLD) is the most frequent liver disease worldwide, and is
commonly associated with the metabolic syndrome.The development of NAFLD is mainly
associated with unhealthy lifestyle and increased dietary fructose consumption. NAFLD may
lead to nonalcoholic steatohepatitis (NASH) by oxidative stress and inflammation.

Aim: The aim of this study is investigated the role of oxidative stress and inflammation in
development of NAFLD induced in high fructose fed (HFF) rats. Methods: We used male Wistar
rats divided into two (equal) groups: control and fructose fed received 12.5% high-fructose corn
syrup in drinking water for 12 weeks (n=6). Hepatic triglycerides (TG), markers of oxidative
stress (malondialdehyde (MDA), total thiols) and inflammatory markers such as heC-reactive
protein (hcCRP), complement C3 (C3), tumor necrosis factor- oo (TNF-a), interleukin (IL-6)
were measured. Liver histopathology was observed on light microscopy.
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Results: Our data showed increased levels of TG and microvesicular steatosis as well as
oxidative stress, elevation in hcCRP and IL-6 while C3 and TNF-a levels did not change in HFF-
rats. In conclusion, our data show that HFF causes intrahepatic lipid accumulation-first step in
development of NAFLD. We suggest that NAFLD may progress to NASH in longer-fructose
load.

7. Bratoeva K. Shterev I, Bekyarova G, Tsaneva M. The role of s-adenosylmethionine and
allopurinol as protectors of fructose- induced metabolic abnormalities. 32nd Balkan Medical
Week,21-23. September 2012.Nis, Serbia.

An increasing body evidences that fructose has a key role for increased cardiovascular metabolic
risk. Our previous data showed that high fructose diet causes obesity, dyslipidemia impaired
glucose tolerance which correlated with oxidative stress in animal model of metabolic synidrome
(MS).

Aims. S-adenosylmethionine (SAM) (as a precursor of glutathione) and allopurinol (xanthine
oxidase inhibitor) are having therapeutic effect mediated by their antioxidant properties. The aim
of this study is to investigate of SAM and allopurinol effect on oxidative stress and metabolic
disorders in fructoseinduced metabolic syndrome.

Methods. In our study, serum triglycerides (TG), very low-density lipoprotein (VLDL), high
low-density lipoprotein (HDL), total cholesterol and glucose; body, visceral fat and liver weight:
malondialdehyde (MDA) and thiols (markers of oxidative stress) in rats receiving high- fructose
diet (16-week) and treatment with SAM and allopurinol were investigated.

Results. High fructose diet causes visceral and liver fat accumulation, elevated levels of MDA,
TG. cholesterol and VLDL accompanied with decreased levels of HDL and thiols depletion
(p<0.05). SAM and allopurinol cause a significant reduction of body, visceral fat and liver
weight, decrease of TG, total cholesterol, VLDL.MDA levels, increase of HDL and restricted
thiol depletion in fructose-fed rats (p<0.05).

Conclusion. SAM and allopurinol reduced visceral fat accumulation, metabolic oxidative stress
and prevents dyslipidemia in experimental MS.

8. Bparoesa K., Edptumor M., Bwmuea-Kysmanosa C., beksposa ['. Ilpeasapureinno
NPOy4BAHE HA NMPOTEKTHBHHAT eeKT HA S- AEHO3HIMETHOHHH BbPXY MeTabo/IMTHUTE H
NOBeJeHYECKH HAPYIIECHHSI NMPH IMILX0BE HA BHCOKO-PpPYKTO3HA auera. Hayyno sacedanue
na cexyust "Meouyuna" kom Coio3 na ywenume - Bapua 26.10.2012.
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High fructose consumption causes met- abolic syndrome (MS). Authors reported that oxidative
stress and other components of MS have an effect on mental health, compromising cognitive
function and emotions. S- adenosylmethionine (SAM-e) is a nutrient possessing a wide variety of
effects including antioxidant and antidepressive.

The aim of the present study was to investigate the effects of SAM-e on metabolic abnormalities
and on rat behavior in a model of metabolic syndrome induced by high fructose intake. Male
Wistar rats (n=21) were used in the experiment. They were divided into 3 groups: control,
fructose fed (35 %, 16 weeks), fructose fed and treated with SAM-e (20 mg/kg b.w., 16 weeks).
Glucose and triglycerides (TG) were measured as markers of metabolic abnormalities.
Malondialdehyde (MDA) was the marker of oxidativestress. The working memory was
inwestigated in the object recognition test (ORT).Our data showed that fructose feeding caused
significant metabolic abnormalitiesand memory defecits. SAM-¢ reduced sig-nificantly plasma
TG (p<0.005) and MDA (p<0.001). It prevented fructose-induced reduction of recognition index
in the ORT. In conclusion, SAM-e prevented metabolic abnormalities and object recognition
memory impairment in rats with high fructose-induced MS.

9. Bratoeva K..Shterev 1..Tsaneva M., Bekyarova G. S-adenosylmethionine as a modulator of
hepatocyte survival in non-alcoholic fatty liver disease in rats. I[UNS 20th International Congress
of Nutrition Granada, Spain,15-20th September 2013. Annals of Nutrition & Metabolism,
63(s1),1297. IF=2.747

Background and objectives: Chronic excessive fructose intake causes obesity, intrahepatic lipid
accumulation. liver oxidative injury and Non-alcoholic fatty liver disease (NAFLD). Therapeutic
approach to increase hepatic autophagy can prevent the progression of NAFLD from steatosis to
steatohepatitis and liver diseases. Recent data suggest that pathologically activated apoptosis
suppresses autophagy, which in an environment of oxidative stress and overfeeding should serve
as a mechanism for hepatocyte survival. The aim of this study was to investigate the role of S-
adenosylmethionine (SAM-¢) (nutrient with antioxidant and antiapoptotic effects) in the
mechanism of hepatocyte injury leading to cell death or survival. Methods: Male Wistar rats
(n=21) were used in the experiment. They were divided into 3 groups: control, fructose fed (35
%.16 weeks). fructose fed and treated with SAM-e (20 mg/kg b.w.,16 weeks). The expression of
hepatic Bax (proapoptotic protein) and Beclin 1( initiating autophagy protein) using light
immunohistochemistry and malondialdehyde (MDA) as markers of oxidative stress were
investigated. Liver histopathology was observed on light microscopy. Results: The results
showed microvesicular steatosis, increase liver MDA levels (p <0.05), activation of Bax protein
and diminished Beclin lexpression in fructose fed rats compared with control group.

ad-p Kawvenust bpamoceea, d.au.



In the group treated with SAM-e the expression of Beclin 1 was significantly higher while
steatosis, MDA levels (p <0.001) and Bax expression were reduced compared with fructose fed
rats. Conclusions: Our data showed that high fructose diet induces oxidative injury, apoptosis
and steatosis in the liver. The administration of SAM-e inhibited oxidative damage and apoptosis
suppressed autophagy in hepatocytes and it may be critical in the elimination of lipid
accumulation in hepatocytes and the prevention of high fructose-indused steatosis.

10. Bekyarova, M. Tzaneva, Bratoeva K., I. Kotzev. Heme oxygenase-1 levels and oxidative
stress-related markers in fatty liver, induced by high fructose diet. G. The International Liver
Congress™ April 24-28, 2013, Amsterdam, Netherlands. Journal of Hepatology 2013, 58, 5513,
IF=10.401

Background and Aims: Excessive dietary fructose intake may have an important role in the
current epidemics of fatty liverdisease, obesity and diabetes — features of metabolic syndrome.
The mechanisms associated with development of the fatty liver disease appear to involve multiple
cellular adaptations to the oxidative stress occurring when fatty acid metabolism is altered. We
evaluated the relationship between lipid peroxidation and other oxidative stress biomarkers with
changes in expression of heme oxygenase-1 (HO-1) in rat fatty liver, induced by high fructose
diet (HFD) and the effect of S-adenosylmethionine (SAMe).

Methods: Twenty-one male rats were randomly assigned to three groups of seven animals each:
HFD (35% fructose in drinking water for 16 week) group, HFD + SAMe (20 mg/kg in drinking
water for 16 week) group and control group. HO-1 expression, MDA (marker of lipid
peroxidation). triglycerides (TG). glutathione (GSH) levels and histological (H&E) studies were
assayed in liver.

Results: HFD group showed microvesicular steatosis without inflammation and fibrosis. In
HFD+SAM group microvesicular steatosis was not established. The HO-1 expression was
significantly increased in HFD rats (p < 0.001). SEMe augmented the increase in expression of
HO-1 (p < 0.01). The levels of MDA and TG were elevated in HFD group (p < 0.01). In HFD
rats with lower levels of GSH exhibited higher expression of HO-1. SAMe inhibited the elevation
in lipid peroxidation and TG levels and prevented the decrease in GSH levels (p < 0.05).
Conclusions: The induction of HO-1 is an adaptive response against oxidative damage elicited
by lipid peroxidation and it may be critical in the pathogenesis of the high fructose-induced fatty
liver in rats. SAMe has hepatoprotective effect and its protection likely exerted by increased
expression of the antioxidant enzyme HO-1 to prevent the development of fatty liver.
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11. Kameanst Bparoesa, Vsan [llepes, Mapus Llanesa, ['anka beksaposa. OxenjgaTuBe crpec
M MEXaHH3LM HA XeNaTOUHTHO ouedsBaHe NPH (PYKTO30-HHAYHHPAHA YEePHOAPOOHA
crearosa. Kouxype ., Hayka u mnaoocm”™ 18-20 anpun 2013 2. MH]] ,, Acknenuu” MY- I11os0us.
The hepatocytic apoptosis and the oxidative stress in the fatty liver are both factors for the
development of nonalcoholic fatty liver disease and its progression to nonalcoholic
steatohepatitis, fibrosis and cirrhosis. The latest studies of various dietary models show that
autophagy (a cellular survival process) is involved in both the lipid metabolism and the limitation
of the oxidative damages in the liver. Its role in the fructose-induced hepatic steatosis is still
unclear. The aim of this study is to investigated the relationship between apoptosis, oxidative
stress and autophagy in fatty liver in fructose-induced experimental model.

The study was performed on white rats Wistar rats divided into two groups (n=7): control group
(on a standard diet), and fructose fed (35% in the drinking water, 16 weeks). The hepatic Bax
expression (proapoptotic protein) and Beclin 1 (autophagy initiating protein) were measured by
the light IHC method, while the MDA and the total thiol levels as oxidative stress markers were
determined by using the respective spectrophotometric method. The hepatic histology for
evaluation of the steatosis rate and the foci of inflammation was determined by the light
microscopy. Microvesicular steatosis, elevated MDA levels (p<0.01), reduced total thiol levels
(p<0.05). increased Bax protein expression (p<0,005) and decreased Beclin 1 expression
(p<0.003) were established in the fructose-fed rats as compared to the control group.

In conclusion. our results show that under the condition of a fructose-induced oxidative stress the
autophagy and the apoptosis are probably to be antagonistic processes connected with the
deposition of excess lipids in the hepatocytes. The activation of the one process or the other plays
a crucial role in the cellular function and the survival of the hepatocytes and the future hepatic
damages.

12. Stoyanov G., Mihaylova E., Stefanova T., Moneva K., Bratoeva K. Kidney manifestations
in experimental model of metabolic syndrome. Second Black Sea Symposium for Young
Scientists in Biomedicine, Varna, Bulgaria, 2014.

Purpose: Metabolic syndrome (MS) is a worldwide prevalence disease that affects more than
25% of the adult population in developed countries. The latest studies show an increased
incidence of chronic kidney disease in patients with MS. It is assumed that the major components
of MS - obesity, insulin resistance, dyslipidemia and hypertension are linked to renal damage
through the systemic release of several pro-inflammatory mediators such as uric acid (UA) and
C-reactive protein (CRP). The aim of the present study was to investigate the influence of UA
and CRP on renal damage in an experimental model of MS.
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Methods and Materials: Male Wistar rats were used in the experiment. They were divided into
two groups (n=7): control group (on a standard diet), and fructose fed (35% fructose syrup in the
drinking water for 16 weeks). Body and kidneys weight, serum glucose, triglycerides, UA and
CRP were determined. Kidney

histopathology was observed via light microscopy. Results: All fructose-fed rats developed
obesity, hyperglycemia and hypertriglyceridemia. In parallel with significantly increase kidneys
weight(p<0.05), CRP(p<0.05) and UA(p<0.05), the light microscopy showed amyloid deposits in
the glomeruli, visible hydropic change (vacuolar degeneration) in the epithelial cells covering the
proximal tubules and increased eosinophilia in the distant tubules in fructose-fed rats compared
with control group. Conclusion: In conclusion, our results show that under the condition of a
fructose-induced MS, UA and CRP probably induce tubulointerstitial injuries that are important
for future development of chronic kidney disease.

13. Bratoeva K. Merdzhanova A. Differential roles of free fatty acids in an expenmental
model of obesity. ECO 2014, European Congress on Obesity, May 28-31, Sofia, Bulgaria.
Obesity Facts 2014;7(1), 157.
Introduction: High-fructose diet causes obesity, metabolic and oxidative damage to hepatic
steatosis in rodents and has been successfully used for the modeling of a fatty liver disease in
humans. The latest studies of varioudietary models showed that autophagy is involved in both the
lipid metabolism and the limitation of the oxidative damages in the liver. Different lipid classes
may also have different effects on cells function. Given the importance of lipogenesis in liver
injury, the aim of this study was to determine the effects of the free fatty acids on autophagy and
oxidative stress in fatty liver in fructose-induced experimental model. Methods: Male Wistar rats
were divided into two groups (n=7): control group (on a standard diet), and fructose fed (35%
in the drinking water. 16 weeks). Body and retroperitoneal fat weight were determined. Analysis
of fatty acidswas performed by GasChromatography-Mass spectrometry. Liver injury was
assessed biochemically and histologically together with hepatic Beclinl (initiating autophagy
protein) expression. Results: The results showed increase body (p<0.05) and retroperitoneal fat
(p<0.01) weight, liver MDA levels (p<0.05), microvesicular steatosis, suppressed Beclinl
expression and an increased in the ratio of very long-chain saturated to unsaturated fatty acids-
C20:0-C24:0 in fructose fed rats compared with control group. Conclusion: Fructose induces
obesity and de novo lipogenesis in hepatocytes with threefold increased accumulation of very
long-chain saturated fatty acids(VLCSFAs). Excess VLCSFAs coincided with suppressed
autophagy. oxidative damage and steatosis, which identifies them as an important factor in liver
injury in obesity.
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14. Bratoeva K, Bekyarova G, Tsaneva M. Influence of S- adenosylmethionine in fructose-
induced hepatic injuries. ECO 2014, 21st European Congress on Obesity, May 28-31, Sofia,
Bulgaria. Obesity Facts 2014;7(1), 173. 1F=2.245

Introduction Fructose is an important risk factor in the development of fatty liver. This is related
to the de novo hepatic lipogenesis, excess production of free radicals and changes in redox
balance. It is known that the overcoming of antioxidant protection in the cells leads to a change in
the redox enzyme activity, mitochondrial dysfunction and cell death by apoptosis. The aim of
this study was to investigate the influence of S- adenosylmethionine (SAM-e) administration in
fructose-induced hepatic injuries. Methods The study was performed on male Wistar rats divided
into 3 groups (n=7): control, fructose fed (35 %.16 weeks), fructose fed and treated with SAM-e
(20 mg/kg b.w..16 weeks). Liver injury was assessed biochemically and histologically together
with hepatic Bcl-2 family proteins expression. Results The results showed microvesicular
steatosis, increase liver MDA levels (p <0.05), significantly elevated ratio Bax/BCL-2 by 92% (p
<0.01). reduced total thiol levels (p<0.05) in the fructose-fed rats compared to the control group.
In the group treated with SAM-e steatosis, MDA levels (p <0.001) the ratio Bax/BCL-2 were
significantly reduced while total thiol levels (p<0,05) was elevated compared with fructose fed
rats. Conclusion Our results showed that SAM-e administration inhibits fructose-induced hepatic
injuries and apoptosis. As a precursor of glutathione SAM-e improves antioxidant defenses in
hepatocytes. This effect likely modulates the expression of hepatic Bel-2 family proteins by
increasing anti-apoptotic Bel-2 protein, suppressed apoptosis and protects against oxidative
damage in the liver.

15. Bratoeva K. Bekyarova G, Radanova M. S-adenosylmethionine in the prevention of
fructose-induced metabolic disorders. [0th International symposium on obesity and related
diseases, 1-3.06.2014, Albena, Bulgaria.

Introduction: Increasing consumption of foods with high fructose content (drinks, juices, and
many other foods of the confectionery industry) leads to obesity, diabetes and dyslipidemias. The
development of these metabolic disorders especially in adolescents are with serious consequences
for human health. They are associated with systemic oxidative stress and low-level inflammation,
that lead to liver damage and a negative effect on mental health, affecting cognition and
emotions. New approach to prevention and treatment is the use of functional foods and
supplements with high antioxidant content. S-adenosylmethionine (S-AME) is the nutrient
possessing a wide variety of proven effects as an antioxidant, hepatoprotective and antidepressant
action. The aim of the study was to investigate the effects of S- AME in an experimental model
of metabolic abnormalities induced by fructose fed rats.
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We used male Wistar rats (n = 21), which were divided into three groups: control; fed fructose
(35 %. 16 weeks); fructose -fed and treated with S-AMe (20 mg / kg body weight , 16 weeks).
All fructose-fed rats developed obesity, hyperglycemia, hypertriglyceridemia, systemic
inflammation and oxidative stress accompanied by the accumulation of triglycerides and increase
expression of pro-apoptotic proteins in the liver, which positively correlated with deficits in
working memory, tested in the object recognition test (ORT). Administration of S-AMe suppress
these disturbances as a significant decrease (p<0.05) serum glucose, triglycerides, C-reactive
protein, liver - malondialdehyde, ratio Bax/Bcl2, increased the expression of hepatic heme
oxygenase — | levels and affect brain function improving working memory tested in ORT.

16. Bekyarova G. Bratoeva K, Tzaneva M, Atanassova M. Protection against nonalcoholic
liver injury, induced by high fructose diet by attenuating oxidative stress, inflammatory
response and apoptosis. 33 Balkan Medical Week, September 2014. Bucuresti, Romania.
Archives of the Balkan Medical Union 2014, 49 (Suppt 1): A101.

Introduction. Nonalcoholic fatty liver disease is the most common chronic liver disease and
nonalcocholic steatohepatitis (NASH) is its advanced form. Oxidative stress and hepatocyte
apoptosis may be involved in pathogenesis of NASH and particularly in progress of NASH to
liver fibrosis and cirrhosis, which are initiated by the inflammation and which promotethe
progress of the disease. The present investigation was designed to determine the effects of
allopurinol on nonalcohol-fatty liver injury induced by high fructose diet (HFD). Methods.
Twenty-one male rats were randomly assigned to three groups of seven animals each: HFD (35%
fructose in drinking water for 16 week) group, HFD +Allopurinol (150 mg/kg in drinking water
for 16 week) group and control group. Hepatic malondialdehyde (MDA) (marker of lipid
peroxidation) and glutathione (GSH) levels, pro apoptotic Bax and antiapoptotic Bel-2 proteins
and plasma TNFa (inflammatory marker) and uric acid (UA), and histological (H&E) studies
were assayed. Results. HFD group showed microvesicular steatosis and fibrosis, increased levels
of hepatic MDA, plasma UA and TNF-a as well as pro-apoptotic Bax expression while and GSH
and anti-apoptotic Bcl-2 protein decreased. Treatment with Allopurinol significantly reduced the
severe extent of hepatic cell damage, steatosis, plasma UA and inflammatory cytokineslevels,
tissue lipid peroxidation, inhibited the apoptosis of hepatocytes. Conclusions. These findings
suggest that Allopurinol may represent a novel, protective strategy against nonalcoholic liver
injury by attenuating oxidative stress, inflammatory response and apoptosis.
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17. Bekyarova G. Bratoeva K, M. Tzaneva. Oxidative stress markers and hemeoxygenase-1
in fatty liver, inducesd by diet high in fructose. 7 th National congress of Pharmacology,
Pleven 17-19 October 2014, Journal of Biomedical and Clinical Research 2014 :7(1) Suppl.1:
80.

The dramatic rise in prevalence of fatty liver disease, obesity and diabetes - features of metabolic
syndrome in developed countries is associated with overconsumption of dietary fructose. The
pathophysiological mechanisms associated with development of fatty liver disease appear to
involve multiple cellular adaptations to the oxidative stress occurringwhen fatty acid metabolism
is altered. We explored the expression of heme-oxigenase-1 (HO-1) and its relationship with
oxidative stress biomarkers in rat models of diet-inducible fatty liver and effect of allopurinol.
Fatty liver was triggered in male rats with high fructose diet (HFD) (35% fructose in drinking
water for 16 week) HFD +Allopurinol (150 g/ml in drinking water for 16 week) group and
control group. HO-lexpression, triglycerides (TG), uric acid (UA), malondialdehyde (MDA),
glutathione (GSH) levels and histological studies were assayed in liver. HFD rat featured
microvesicular steatosis. In HFD+AIl group microvesicular steatosis was not found. In HFD rats
the expression of HO-1 was significantly increased (p<0.01) but GSH levels was decreased.
Allopurinol augmented the increase of hepatic HO-1 expression (p<0.01). MDA, UA and TG
levels were elevated in HFD (p<0.05). Allopurinol prevented the decrease in GSH (p<0.05) and
inhibited the elevation in MDA, TG and UA levels. Fructose diet upregulates HO-1 expression,
which correlates  with the increased indicators of oxidative stress. Allopurinol shows
hepatoprotective effect and its protection likely exerted by increased expression antioxidant
enzyme HO-1 to restrict the development of fatty liver.

I8. Tsvetina Vasileva, Stanislav Morfov, Kamelia Bachvarova, Hristo Rankov, Kamelia
Bratoeva. Connection between lifestyle and pathophysiological mechanism of metabolic
syndrome. Second Black Sea Symposium for Young Scientists in Biomedicine, Varna, Bulgaria,
2014.

Aims/Objectives: Metabolic syndrome (MS) has emerged as a growing public health problem
worldwide associated with changes in the environment, feeding, behavior and lifestyle. The
increasing consumption of high calorie foods and those containing fructose leads to obesity, high
fasting glucose. dyslipidemia and hypertension important components of MS. Several possible
mechanisms explaining the relationship between lifestyle and the components of MS. The
proinflammatory and prothrombotic states of metabolic syndrome derive largely from the
secretory activity of adipose tissue, particularly intra-abdominal or visceral fat.
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Contrary to the former understood concept of fat as an inert tissue mass, adipocytes are being
increasingly recognized as secretory entities. Cytokines and other inflammatory markers or
signaling molecules released by adipocytes termed "adipokines"-include leptin, TNF-alpha,
interleukin-6. resistin and adiponectin. Adiponectin levels are inversely related to fasting plasma
insulin and glucose levels. Weight loss by obese individuals has been associated with increased
adiponectin levels. Several lifestyle behaviors may influence whether or not a person can
maintain energy balance over a long term period. Methods: Meta-naliz bases on publications
connected with lifestyle and pathophysiological progress of MS Results: Overall, the mean
changes in lifestyle in the study population were small, the between-individual changes were
large. In the NHS, for example, the difference between persons in the upper level of change and
those in the lower level of change (95th percentile minus 5th percentile) was 3.1 servings per day
of vegetable consumption. 25.3 metabolic equivalents (METSs) per week for physical activity, and
0.66 drinks per day for alcohol consumption and low-fat dairy products. Conclusions:
Identification and clinical management of this high-risk group is important. The lifestyle
recommendations are based on the rules of a healthy diet, increased physical activity and
reduction in harmful environmental factors.

19. Kameliya Bratoeva, Mariya Radanova, Ganka Bekyarova, Mariya Tsaneva. Apoptotic
biomarkers in nonalcoholic fatty liver disease, induced by high-fructose diet. fO6unreiina
Hayyna kongpepenyus ., Hayka sa 30pase ™, 20-25 maii 20152. MY-Inosdus. Folia Medica 2015;
57: (1), 35.

Introduction: The pathogenesis of non-alcoholic fatty liver disease as a component of metabolic:
syndrome (MS) is still unknown. Apoptosis may play an important role in pathophysiological
mechanisms involved in liver damage and progression. Our aim was to detect early biomarkers of
apoptosis in serum, as a cytokeratin-18 (CK-18) and its role in assessing the presence and
severity of liver damage in high-fructose diet (HFD). Methods: The study was performed on
male Wistar rats divided into 2 groups (n = 7): control, highfructose fed rats (35%. 16 weeks).
Liver injury was evaluated immunohistochemically for presence of hepatic Bel-2 family protein,
biochemically for changes in aminotransferase levels and MDA (marker of lipid peroxidation)
and histological (H&E) studies. Levels of CK-18 in hepatic and sera were measured by Western
immunoblotting. Results: The results showed a signifi cant increase of hepatic CK-18 levels,
pro/anti apoptotic Bax/BCL-2 ratio by 92% (p < 0.01), elevation of liver MDA levels (p < 0.05)
in HFD compared to the control group.

N — T - — .

O-p Kawveaus bpamoeed, o,



PE3HOMETA HA HAYYHHTE TPYOBE

HFD group showed microvesicular steatosis without changes in aminotransferase levels, infl
ammation and fi brosis. CK-18 serum levels correlated with changes in Bax/ BCL-2 proteins
ratio, and the oxidative and histological changes in both groups. Conclusion: Increased serum
CK-18 levels in the HFD group and its correlation with histological and biochemical changes in
liver. suggested the key role of apoptosis in pathogenesis of the HDFinduced fatty liver in rats.
The data shows that CK-18 may be a useful biomarker for non-invasive assessment of the liver
damage and progression in MS.

20. Stanislav Morfov. Tsvetina Vasileva, Mila Radeva, Blagovesta Todorova, Kamelia Bratoeva.
Arterial pulmonary hypertension: What have we learned? Third Black Sea Symposium for
Young Scientists in Biomedicine, March 26-29, 2015, Varna.Varna Medical Forum 2015,4;
(1).14.

Aims/Objectives: Pulmonary arterial hypertension is defined as a sustained elevation of
pulmonary arterial pressure to more than 25 mm Hg at rest or to more than 30 mm Hg with
exercise, with a mean pulmonary-capillary wedge pressure and left ventricular end-diastolic
pressure of less than 15 mm Hg, leading to shortness of breath, dizziness, fainting, leg swelling
and other symptoms. Pulmonary hypertension is usually classified as primary (idiopathic) or
secondary. It is now clear, however, that there are conditions within the category of secondary
pulmonary hypertension that resemble primary pulmonary hypertension in their histopathological
features and their response to treatment. Better understanding them will assist identify therapeutic
targets to improve this condition. Methods: Meta-naliz based on publications connected with
arterial pulmonary hypertension Results: The cause of pulmonary arterial hypertension is
heterogeneous and include specific heritable and environmental factors. Molecular genetic
studies have shown that mutations in the gene encoding bone morphogenetic protein receptor
tvpe I (BMPR2) are present in approximately 70% of patients with familial pulmonary arterial
hypertension, as well as in 10 to 25% of those with idiopathic pulmonary arterial hypertension.
The main vascular changes in the lung vasculature are vasoconstriction, smooth-muscle cell and
endothelial-cell proliferation, and thrombosis. These findings suggest the presence of
perturbations in the normal relationships between vasodilators and vasoconstrictors, growth
inhibitors and mitogenic factors, and antithrombotic and prothrombotic determinants, which are
probably consequences of pulmonary endothelial-cell dysfunction or injury. Among the
environmental factors associated with an increased risk of the development of pulmonary arterial
hypertension. three hypoxia, anorexigens, and central nervous system stimulants have plausible
mechanistic underpinnings.
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Conclusions: We provide evidence that pulmonary arterial hypertension predisposing genes
interact with the environment and influence the response to treatment relevant to disease
prediction. There is no cure for pulmonary arterial hypertension. Treatment, however. has
improved dramatically during the past decade, offering both relief from symptoms and prolonged
survival. The mainstays of current medical therapy fall into several classes, including
vasodilators, anticoagulants, antiplatelet agents, anti-inflammatory therapies, and vascular-
remodeling therapies. Many of the most effective agents have pleiotropic effects. Lung
transplantation cures pulmonary arterial hypertension, but leaves the patient with the
complications of transplantation, and a postsurgical median

21. Stoyanov G, Moneva T, Stefanova T, Bratoeva K. Metabolic syndrome diabetes and
kidney — the role of amyloid. 7hird Black Sea Symposium for Young Scientists in Biomedicine,
March 26-29, 2015, Varna. Varna Medical Forum 2015,4; (1),62.

Kidney involvement and kidney complications are amongst the leading causes of death in the
developed world. Amongst the most common causes of chronic kidney disease are conditions
caused by impairment of the metabolism of glucose - type 2 diabetes mellitus and the closely
related metabolic syndrome. However the status quo of chronic kidney disease, associated with
type 2 diabetes mellitus and metabolic syndrome, has not been put in to question despite new
evidence regarding its starting point, development and progression.

The aim of this study is to point out the involvement of amyloid in type 2 diabetes mellitus and
metabolic syndrome associated chronic kidney disease. Original research data from an
established experimental animal model of metabolic syndrome, carried out with male Wistar rats
for a duration of 16 weeks, was compared with the latest published papers, all using human
biopsy material. All parties questioned the involvement of amyloid deposition in the genesis and
progression of diabetic kidney disease. Although focused on two different types of amyloid —
islet associated and serum reactive, all parties showed amyloid was present in a considerable
amount of cases and was closely associated with severity and prognosis of the condition. One
study showed a similar pattern of islet associated amyloid in obesity related glomerulopathy.
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22, Bekyarova G, P. Genev, Bratoeva K. Protective effect of Allopurinol in the development
of atherosclerosis in high fructose diet. 7he X1 National Congress of Bulgarian Society for
Physiological Sciences, Plovdiv 9-11 October 2013. Folia Medica, 2015, 57 suppl 3 :8.
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Strong epidemiologic evidence indicates a relationship between high fructose diet (HFD) and
atherosclerotic heart disease, which results in a series of human and animal experiments in this
regard. In this study we aimed to evaluated the relationship between the inflammatory and
oxidative stress markers, and atherosclerotic lession development in high-fructose diet and the
effect of treatment with Allopurinol. The study was performed on male Wistar rats divided into 3
groups (n = 7): control, fructose fed (35%,16 weeks), fructose fed and treated with Allopurinol
(20 mg/kg b.w., 16 weeks). Thereafter, plasma glucose, triglycerides and uric acid (metabolic
parameters), malondialdehyde (MDA)(oxidative stress), tumor necrosis factor (TNF)-o and C-
reactive protein (inflammatory markers) and atheroma lesion presence were determined. HFD
induced a marked increase in plasma glucose, uric and triglyceride levels and inflammatory
response and release of inflammatory cytokines, appearance of the acute phase proteins and
increased levels of lipid peroxidation products. Following 16-weeek HFD isolated foam cells
were histologically detected in the thoracic aorta. Allopurinol inhibited the elevation in lipid
peroxidation, metabolic marker, TNF-a and CRP levels (p<0.05). In HFD+allopurinol group
foam cells was not established. In conclusion, these data show that high-fructose diet may induce
a proinflammatory and prooxidant state and even to initiate early atherosclerotic changes.
Allopurinol has protective effect and its protection likely exerts by decrease of oxidative stress,
metabolic and inflammatory marker levels to prevent the development of atherosclerosis in high
fructose diet.

23. Bekyarova G. Bratoeva K.. M. Tzaneva. Protection against fructose-induced apoptotic
hepatic injury through activation of heme-oxygenase-1. X/ National Congress of Bulgarian
Society for Physiological Sciences, Plovdiv, 2015, Folia Medica 2013, 57 suppl.3

Excessive dietary fructose intake may have an important role in the development of nonalcoholic
fatty liver disease. The important role in pathogenesis of this liver disease play de novo hepatic
lipogenesis. excessive production of free radicals, mitochondrial dysfunction and apoptosis.
Recent studies indicate that antioxidant heme-oxygenase-1(HO-1), inhibits apoptosis and exerts
hepatoprotective effect. In the present study, we aimed to investigate the mechanisms underlying
the relationship between the expression of hepatic HO-1, lipid peroxidation and apoptosis and the
effect of treatment with Sadenosylmethionine (SAMe) on high fructose diet (HFD)-induced liver
mjury.
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The study was performed on male Wistar rats divided into 3 groups (n = 7): control, fructose fed
(35%.16 weeks), fructose fed and treated with SAM-e (20 mg/kg b.w.. 16 weeks). The levels of
malondialdehyde (MDA) as marker of oxidative stress was quantified by thiobarbituric method.
Hepatic HO-1, marker of antioxidant defense and apoptosis-related genes Bcl-2 and Bax was
evaluated using light immunohistochemistry. The results showed microvesicular steatosis,
increase liver MDA levels (p < 0.05), increased expression of HO-1, elevated ratio Bax/BCL-2
by 92% (p < 0.01), reduced total thiol levels (p < 0,05) in the fructose-fed rats compared to the
control group. SAMe treatment augmented the increase in HO-1 expression, decreased both burn-
induced peroxidative damage and apoptosis in liver as evidenced by reduced expression of Bax,
enhanced expression of Bcl-2 protein. In conclusion, these results show that SEMe may attenuate
fructose-induced apoptotic liver injury through HO-1 activation, suppression of lipid peroxidation
and modification of Bax/Bcl-2 ratio.
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24. Bratoeva K. Bekiarova G. Radanova M. Effects of SAM-e¢ on the adipose tissue function
with a high-fructose diet. X1 Congress of Bulgarian Society of Physio-logical Sciences with
International Participation, October 9-10, 2015, Plovdiv. Folia Medica 2015, 57; (3), 54.

Adipose tissue inflammation and oxidative stress in obesity lead to chronic remodeling of
adipocytes, an increased secretion of pro-inflammatory adipokines and ectopic fat deposition.
These changes are highly integrated processes in the pathogenesis of insulin resistance, metabolic
syndrome and other metabolic complications. It has been shown in vifro that SAM-e (S-
adenosylmethionine), directly inhibits the IKK-b kinase activity of pro-inflammatory IKK-b/ NF-
kb pathway in 3T3-L1 adipocytes and thus TNF-a mediated-insulin resistance. The objective was
to investigate the effects of SAM-e on the adipose tissue function in vivo. We used a model of
high-fructose diet (HFD) in male rats Wistar (16 weeks, 30% glucose-fructose corn syrup),
divided into three groups: control; HFD: HFD and SAM-e administration. Serum levels of TNF-a
and glucose; weight, markers of oxidative stress- MDA (malondialdehyde) and glutathione in the
retroperitoneal tissue were investigated. The results showed significantly elevated retroperitoneal
tissue/ body weight ratio, MDA, TNF-a and glucose levels in serum and decreased levels of
glutathione in HFD rats compared to the control group. In the group treated with SAM-e the
retroperitoneal tissue/ body weight ratio, the levels of MDA, TNF-a and glucose levels in serum
were significantly reduced while glutathione levels were elevated in comparison with HFD rats.
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We propose that SAM-e provides antioxidant and anti-inflammatory activity in vivo by reducing
the fructose-induced hypertrophy, oxidative and inflammatory damage to adipose tissue. These
effects are probably crucial for function of adipocytes, since they reduce the risk of development
of insulin resistance and therefore, the metabolic complications of obesity.

25. Radanova M., Bratoeva K, Vasilev V, Deliyska B, Ikonomov V, Argirova T. Association
between anti-Clq and anti-dsDNA antibodies in patients with Lupus nephritis. XXV
[nternational Sciense Conference, June 4-5, 2015, Stara Zagora.

Introduction: Lupus nephritis (LN) is severe organ manifestation of the systemic lupus
erythematosus (SLE). LN usually occurs within 5 years of the onset of disease, but can occur any
time throughout the course of the disease. Anti-nuclear antibodies (ANA) and anti-double
stranded DNA (anti-ds DNA Abs) antibodies are aiding tools to the kidney biopsy findings in
early diagnosis. The aim of this study was to assess the utility of anti-C1q Abs, in predicting of
LN in comparison with the ,.gold standard* anti-dsSDNA Abs. Materials and Methods: The
group of LN patients included 23 (77%) women and 7 (23%) men. The levels of anti-Clq Abs
levels were measured by ELISA. The presence of anti-ds DNA Abs was detected by indirect
immunofluorescence. For comparison between groups, the two-tailed Student’s t-test for
unpaired samples with Welch’s correction was used. Results: All 30 patients were distributed in
three groups according to the degree of the clinical activity of LN: 1) patients with active LN
(AN); 2) patients in partial remission (PR) and 3) patients in complete remission (CR). We found
significant differences between frequencies of anti-C1q Abs in AN patients and in CR patients (p
= 0.007) and between levels of anti-Clq Abs in AN patients and those with PR (p = 0.026).
Positive for anti-ds DNA Abs were 56.67% of patients. We found that positive for anti-ds DNA
Abs had higher level of anti-Clq Abs in comparison to negative for anti-ds DNA Abs (p =
0.005). Conclusions: The presence of anti-C1q Abs in serum closely correlated with LN activity.,
This study indicates the potential superior utility of anti-C1q Abs over anti-dsDNA Abs to track
renal disease activity. Systematic detection of anti-C1q and anti-dsDNA aAbs should be used in
combination to monitor the renal involvement.

26. lkonomov V. Radanova M, Ivanova I, Bratoeva K, Deliyska B, Vasilev V. Can rs172378
SNP be used as a new marker for Lupus nephritis activity? World Congress of Nephrology,
March 13-14, 2015, Cape Town, South Africa.
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Introduction: Systemic lupus erythematosus (SLE) is a remarkably complex and heterogeneous
systemic autoimmune disease and one of its most severe manifestations is lupus nephritis (LN).
We found that single nucleotide polymorphism (SNP) of the Clq gene cluster — rs172378 is
associated with susceptibility to LN in Bulgarian population. In present study we investigated
whether the carriage of a particular genotype or allele of rs172378 SNPs is associated with some
immunological marker for Lupus nephritis diagnosis and activity.

Methods: Forty two patients with LN and 196 healthy controls, all Caucasians from Bulgaria,
were genotyped for rs172378 Clg SNP, by quantitative real-time PCR methods. We also
determined serum levels of Clq, C4, C3, anti-C1q autoantibodies, ANA antibodies, anti-dsDNA
antibodies. IgG-, IgM-containing circulating immune complexes (CICs) and hemolitic activity of
Clq in relation to the SNP genotypes.

Results: The GG rs172378 genotype was associated with susceptibility to class IV LN
(OR=4.24. 95%CI: 1.33-13.59, p=0.015) in our cohort. We found that patients in complete
remission at time of the investigation had predominantly GG genotype (OR=4.18, 95%CI: 1.18-
14.80. p=0.018). In positive for the investigated markers patient GG genotype bound with low
hemolytic activity of Clq (OR=5.43, 95%CI: (1.48 — 19.97), p=0.005) and high levels of IgG
CICs (OR=3.09, 95%CI: (0.99 — 9.60), p=0.042). The SNP rs172378 showed a trend towards
high anti-dsDNA antibodies in LN patients.

Conclusions: These results showed that the SNPs analysis for rs172378 could be used as new
marker for evaluation of LN activity.

27. Kameliya Bratoeva, Maria Radanova, Albena Merdzhanova. Effect of allopurinol on
oxidative stress in obesity and liver content of free fatty acids. Bmopa Hayuonaina
Konghepenyus  3a  mraou ywenu “bBuonoeuvecku mayku 3a no-0obpo 6woewe” 30—
31-Oxmoyepu-2015, ITV, Maucuit  Xunenoapexu™.

Oxidative stress appears as the key feature associated with dysfunction in adipose tissue and a
major factor in the mechanisms of altered lipid metabolism in obesity. Cellular response of
adipocytes in the conditions of oxidative stress results in maintaining systemic pro-inflammatory
state, insulin resistance and increased accumulation of very long-chain saturated fatty acids
(VLCSFAs) to the liver, which are lipotoxic and lead to further injury. Therefore, the therapeutic
purposes of lowering the production of ROS, may have beneficial effects on obesity and its
associated complications.
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The aim of the study was to determine the influence of Allopurinol (xanthine oxidase inhibitors)
on oxidative stress in adipose tissue and liver saturated fatty acids content in a model of fructose-
induced obesity.

Methods: We used a model of high-fructose diet (HFD) in male rats Wistar (16 weeks, 35%
glucose-fructose corn syrup), divided into three groups: control; HFD; HFD and Allopurinol
administration. (150 mg/kg in drinking water for 16 week). Analysis of fatty acid was performed
by Gas Chromatograph with MS detector. Serum levels of TNF-a and glucose; weight, markers
of oxidative stress- MDA (malondialdehyde), glutathione(GSH) and glutathione peroxidase(Gpx)
in the retroperitoneal tissue were investigated.

The results showed significantly elevated VLCSFAs, retroperitoneal tissue/ body weight ratio,
MDA, Gpx .TNF-a, glucose levels in serum and decreased levels of glutathione in HFD rats
compared to the control group. In the group treated with Allopurinol the retroperitoneal tissue/
body weight ratio, the levels of MDA, Gpx , VLCSFAs , TNF-a and glucose levels in serum were
significantly reduced while glutathione levels were elevated in comparison with HFD rats. The
inhibition of xanthine oxidase by Allopurinol prevents the development of oxidative and
inflammatory changes in adipose tissue. This effect probably improves insulin sensitivity, reduce
VLCSFAs levels and thereby prevent the further lipotoxic liver damage.

28. bparoesa K, Crosios I', beksiposa I', Pajanosa M. S-aileHO3UMJIMETHOHHH B IIPEBEHLUATA
Ha OKCHJATHBHH YBpEXKIaHus IpH 3aTiabeTsiBane "Mecey na naykama-eapna 2015" "naykama 6
cayocoa na obwgecmeomo”, Bapna 30 okmomepu 2013,

High fructose consumption causes metabolic syndrome (MS). Authors reported that oxidative
stress and other components of MS have an effect on mental health, compromising cognitive
function and emotions. S- adenosylmethionine (SAM-e) is a nutrient possessing a wide variety of
effects including antioxidant and antidepressive. The aim of the present study was to investigate
the effects of SAM-e on metabolic abnormalities and on rat behavior in a model of metabolic
syndrome induced by high fructose intake. Male Wistar rats (n=21) were used in the experiment.
They were divided into 3 groups: control, fructose fed (35 %. 16 weeks), fructose fed and treated
with SAMe (20 mg/kg b.w.. 16 weeks). Glucose and triglycerides (TG) were measured as
markers of metabolic abnormalities. Malondialdehyde (MDA) was the marker of oxidative stress.
The working memory was inwestigated in the object recognition test (ORT). Our data showed
that fructose feeding caused significant metabolic abnormalities and memory defecits. SAM-e
reduced significantly plasma TG (p<0.005) and MDA (p<0.001).
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It prevented fructose-induced reduction of recognition index in the ORT. In conclusion. SAM-¢
prevented metabolic abnormalities and object recognition memory impairment in rats with high
fructose-induce.

29. Kameliya Bratoeva, George Stoyanov, Klementina Moneva, Tanya Stefanova, Valentin
[konomov, Mariya Radanova. Amyloid deposition and oxidative stress mediated micro and
macro vascular damage in glucose impaired kidneys. 26-th Annual Assembly of International
Medical Association Bulgaria (IMAB),12 - 15 May 2016, Varna.

BACKGROUND AND OBJECTIVE The glucose impairment syndromes — metabolic syndrome
and diabetes mellitus have recently been associated with elevated blood levels of serum amyloid
A, with some of their complications being attributed to it. The aim of this study was to determine
the involvement of an amyloid mediated micro and macro vascular injury to the kidneys in an
experimental model of metabolic syndrome.

METHODS We used a model of high-fructose diet (HFD) in male rats Wistar (16 weeks, 35%
glucose-fructose corn syrup), divided into two groups: control and HFD. The serum samples
were obtained for laboratory study and the kidneys were extracted to be examined further via
light microscopy.

RESULTS The sera revealed hyperglycemia and dyslipidemia in HFD compared to control
group, confirming that the experimental model had been successful with all the serum measurable
hallmarks of the condition developing. Were established an increase in the pro-inflammatory
markers C-reactive protein and uric acid, confirming the chronic inflammatory status and high
levels of malondialdehyde (marker of lipid peroxidation) and low levels of glutathione, indicating
oxidative stress. Under the light microscope the kidneys revealed amyloid deposits in both the
Kimmelstiel-Willson nodules and the walls of the large caliber blood vessels, early stage
atherosclerosis, with visible ruptures and scarring around some of the vessels.

CONCLUSION Based on the findings of this and other similar studies, extravasal amyloid
deposition play an important role in the pathogenesis of micro and macro vascular damage and
therefore contributes in the development of the glucose impairment syndromes systemic
complications
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hyperuricemia and nonalcoholic liver injury, induced by high fructose diet. 26-th Annual
Assembly of International Medical Association Bulgaria (IMAB),12 - 15 May 2016, Varna.
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BACKGROUND AND OBJECTIVE An increasing body evidences that fructose has a key role
for higher cardiovascular and metabolic risk via the increased uric acid (UA) level. It is known
that uric acid exhibit proinflammatory, prooxidant and prothrombotic effect on tissues that are
reduce by administration of allopurinol (inhibitor of xanthine oxidase). But its role and the UA in
the pathogenesis of nonalcoholic liver injury remains obscure. It is assumed that deposition of
intrahepatic lipids, oxidative stress and proinflammatory factors are essential in the progression
of liver injury in nonalcoholic fatty liver disecase. The aim of this study was to establish the
relationship between uric acid and liver injury in an experimental model of metabolic syndrome.
METHODS Twenty-one male rats were randomly assigned to three groups of seven animals each:
HFD (35% fructose in drinking water for 16 week) group, HFD + Allopurinol (150 mg/kg in
drinking water for 16 week) group and control group. The serum samples were obtained for
laboratory study and hepatic homogenates and histological (H&E) studies were assayed.
RESULTS The results showed elevated serum levels of TNF (p<0,05), C-reactive protein
(p<0.05). UA (p<0.01). glucose (p<0.05), triglycerides (p<0,01), and hepatic malondialdehyde
(p<0.05) and histological evidence of microvesicular steatosis, which were significantly reduced
in the group treated with allopurinol.

CONCLUSION Our data demonstrate that the fructose-induced hyperuricemia is closely related
to oxidative stress, low-level inflammation, hyperglycemia and triglycerides production.
Reduction of hyperuricemia with allopurinol is probably reliable new approach to reducing the
severity of liver injury in metabolic syndrome.

31. POJIAI HA ABTODAI'HA ITPH METABOJIMTEH CHHIIPOM H PAK. Kamenus Bpatoea,
rocr-jaexTop Ha 27 buomeauuuncku dpopym, nekemspu 2016, MY-Bapna.

ABTO(arusTa € eBONONHOHHO-KOHCEPBATHBEH U F€HETHYHO PEryIHpaH afanTHBEeH MeTaboIuTeH
[1poLeC, KOUTO YIb/DKAaBa OLEIABAHETO HA KJIETKH, NOUIOKEHH Ha KJIEThYEH CTPEC OT JIMINCA Ha
XPaHUTEIIHH BEILECTBA, PACTEHKHH (PAKTOPU. XHIIOKCHS, CBOOOIHY pajuKaim u 1p. Peanusupa ce
4pe3 cepHs OT MPOLECH, KOMTO CENEKTHBHO PasrpaXkaaT, PeLUKINPAT H3JIHIIHN KM [OBPEIEHH
BLTPCKACTHYHM  KOMIOHCHTH, OpraHe/iu. JMIOMAM WKW HeQYHKUMOHAJIHH MPOTEMHH U ce
MpeKpaTsBaT Mo BpeMe Ha KICTHYHMS LMKBI. Hapymenusita B nporecute Ha aBrodarus ce
CBBP3BAT C MPONATOreHHU €(EKTH, KOMTO MpPeJAU3BUKBAT METabONUTEH CTPeC, FeHOMHH H Jie-
FEHEpaTHBHU YBPEX/JaHHs, MOBHUIICHA TyMOPOreHe3a MIHM aronTo3a W KIEThbYHA CMBPT B
3aCCrHATUTE THKAHM, KAKTO W PE3UCTEHTHOCT KbM XHUMHOTEpAIHs W OLEJISBAHE HA DPAKOBH
KJIeTkH. JIBoiicTBeHarTa poss Ha aBrodarusTa yclokHABa edeKra OT mpHiIaraHuTe TEpanuu U
KIMHUYHOTO NPOTHYaHe Ha peauua 3aboJisiBaHMs, KOETO W3UCKBA I0-100pOTO pasbupaHe M
MpOY4YBaHe HA MOJIEKYIIPHUTE MEXaHU3MH, PETYIHpAIH Te3H MPOIECH.
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32. Tsvetan Popov, Ivan Valkadinov, Martina Ivanova, Kameliya Bratoeva, Nikolay Conev,
Ivan Donev. DISTRESS IN BULGARIAN ONCOLOGY PATIENTS. International Biomedical
Congress Sofia (IBCS) 17-19th November2017.

Introduction: Screening for distress in order to improve patient outcome, is recommended by
many organizations, such as The National Comprehensive Cancer Network (NCCN). It defines
distress as a multifactorial unpleasant emotional experience that may interfere with the ability to
cope effectively with cancer. The aim of the study is to measure distress before the start of
reatment among patients of the Medical Oncology Clinic at UMHAT *“St. Marina” Varna,
Bulgaria. Methods: For | year a total of 227 oncological patients (99-male and 128-female) took
participation in the study. 123 of them had metastatic disease. We used the NCCN Distress
Thermometer at the beginning of treatment to determine the levels of distress. It measures
distress on a scale from 1 to 10. Nonparametric Mann-Whitney U-test was used for statistical
analysis. Results The Mann-Whitney U-test shows significant difference between the mean
distress level score of men (3.2+2.8) and women (4.3£3.2) (p=0.014). Difference was detected
among patients with Eastern Cooperative Oncology Group (ECOG) performance status 0
(3.4+3.2) and 1 (4.4£3.1) (p=0.029). Surprisingly we couldn’t find significant difference between
distress levels score in non-metastatic (3.6£3.1) and metastatic patients (3.943.2) (p>0.05).
Conclusion: This study indicates that women and patients with poor ECOG performance status
experience higher levels of distress. The diagnosis cancer causes the same distress levels among
patients with metastatic and non-metastatic disease.
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