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OcHosnu usnonzeanu covkpauwienus (nosmopenusa>3; 0Oe3 GKIIOY6AHe HA UMEHAMA HA
u3ciedeanume MUKpoOHU wiamose)

AnxunpoypoHoBo ceabpxkanue (AYC); Mieunokucenn Oakrepun (MKB); OOmu
nomadenomn (OII®); Ontuuna trbtHOCcT (OIN); IMonmuzaxapumu (I13); TlonmzaxapumeH
komiuieke (M3K); Peaktuau ¢popmu Ha kuciopona (P®K); CromamHo-upeBen Tpakt (CUT);
tposiokc ekBuBasieHTH (TE); Yponosu kucenunu (YK); Snpeno-maruuten pesonanc (SIMP).

I13K or oOmomaca na Anabaena laxa (AL-PSC); Kpucran suoaer (CV); HUudpauepseHa
criektpockonus ¢ Tpancdopmanus Ha Oypue (FT-IR); ExBuBanentu ranosa kucenuna (GAE);
13K ot kopenute Ha kpbBeH 3apasen; Geranium sanguineum (GSR-PSC); I13K ot nucrara Ha
kpbBeH 3apasen; G. sanguineum (GSL-PSC); Hydroxyl radical averting capacity (HORAC); 3-
ne30KcH-D-MaHo-2-0kTyno30H0Ba kucenuHa (Kdo); I13K ot mioanuTe Teaa Ha re0ata ChpHeaa
Macrolepiota procera (MP-PSC); Xpanutenna cpena va De Man Rogosa Sharpe (MRS);
Onconmsupanu 3umocanoBu 4actunu (OZP); T13K ot 6uomaca na Oscillatoria limosa (OL-
PSC); Oxygen radical absorbance capacity (ORAC); ®op6oa 12-mupuctar 13-amerat (PMA);
13K ot 6uomaca na Phormidesmis molle (PM-PSC); Ilporeun kunaza C (PKC).




Pezrome na pesyaimamume no npoekma onm nspeu eman

Ienta Ha HacTOSAIUSA TPOEKT € Ja C€ CPaBHAT XHUMHYHOTO pa3HOOOpaszue W
MMYHOMOJIyJIMpaliaTa akTHBHOCT Ha BOJHO-EKCTpaxupyeMu [13 oT HIKOJIKO OMOJIOTHYHHU BUAA
¢ pasnuuaBamia ce ¢usnosiorud. Kato wustouHuum Ha BojHO-ekcTpaxupyemu II3K 6sxa
u3noj3Banu 1uaHoOakrepuute Anabaena laxa A. Braun, Oscillatoria limosa C. Agardh ex
Gomont u Phormidesmis molle Gomont, kakTo U KOpeHUTE W JUCTaTa Ha OMJIKATa KPbBEH
3apasen; Geranium sanguineum, u TUIoJHMTE Tea Ha rebara chpHena Macrolepiota procera.
[Ipe3 mbpBHUS eranm Ha MPOEKTa TOJIYYEHUTE KOMIUIEKCH OsiXa IOJUIOKEHH Ha XHUMHYHA
XapaKTepUCTHKA upe3 crekTpodoTomMeTpuunn U xpomatorpadpcku meroau, AMP u FT-IR
criektpockonusi. Cien ToBa Osixa OLIGHEHHM M TEXHUTE €X VIVO UMYHOMOIYJIHUpAIlU CBOMCTBA
BBpPXY YOBCIIKH OCIM KPBHBHU KJIETKH M IN VItr0 IHUTOTOKCHYHO JCHCTBHE CPEIly YOBEIIKH
HOPMAJIHU W TYMOPHHU KIETHhYHH JMHUH. OOHIOTO BBIVIEXHIPATHO CHIBpP)KAHHUE B MPOOHTE
Bapupaie mMexay 53% u 76.8%. Kommiiekcure ot OGaktepunte chabpxaxa [13, kouto Osixa
W3TPAJICHU MPEIUMHO OT HeyTpaiHu ¢pparmenty, boratu Ha Glc, Gal wim Xyl u 6ennn Ha YK
(GalA u GIcA). GSL-PSC 6emie chcTaBeH MPEIMMHO OT TEKTHHH C BHCOKO ChIbp)KaHHE Ha
XOMOTQJIAKTYpPOHAaH M TO-MaJKH PAMHOTAIAKTypOHAH THIl | PETrHOHH, C pPa3KIOHEHUS OT
apadbunoranaktann. GSR-PSC mnpexacraBnsBame cmec or o-1,4-rirokaHu, TOCICABAHH OT
MEKTHHH C TO0-HUCKO KOJHMYECTBO XOMOTAIAKTypoHaH W Hammuue Ha 1,(3)5-cBbp3anu a-
apabunanu. MP-PSC Gemre cmec ot Heyrpanau [13, mpencraBeHu oT a- U f-TIIIOKaHH, o-PyKo-
2-(1,6)-ranakran u anerwiupan f-riarokomanad. GSR-PSC mposiBu Haii-Bucokara €X VIVO
MMYHOMOJYJIMpalia akKTUBHOCT OT IIECTe KOMIUIEKCA, C SICHO M3pPa3eHO MMYHOCTHMYIIHPAIIO
neiictue. [IpoOara mpenu3BHKa MMYHEH OTIOBOP B YOBEIIKAa KPBB Upe3 CTHMYJIUpaHE Ha
MOHOLIUTH, TPAHYJIOUUTH U KJIETKH OT MPHUAO0OUTUS UMYHUTET, KaTo T XenmepHu KieTku u B
KJICTKH, B HOpMaJTHO ¥ akTuBHpaHo cherosiHue. AL-PSC u OL-PSC (50-200 pg/mL) moka3axa
n06pa in Vitro MUTOTOKCHYHA aKTUBHOCT CPEIILy YOBEIIKH KOJOpEKTalieH ajaeHokapuuHoMm (HT-
29) u apeHokapuuHoM Ha aebenoro depBo (LS-180), 3acsaraiiku nu3030MHATa aKTHBHOCT Ha
KIeTkuTe. TOTANIHUAT OpraHuueH eKCTpakT oT A. laxa ce OTKpoW ¢ Haii-BHCOKa in Vitro
AHTHOKCHJIAHTHA AaKTHUBHOCT, KaTo (PUTOXMMHMYHHUTE aHAM3M pa3Kpuxa, 4e TOH ChIbpiKa
pa3IMYHU BBITIEXUIPATH, BUCHIM MACTHU KUCEIHHU (BKJI. HEHACUTEHHU) U JPYTd MPOIYKTH OT
MeTaboan3Ma Ha TPUALWITIUIEPOJd, MeTaboauTu oT 1ukbia Ha Kpebc, Tepnenu, deHOTHU
KHUCETTMHU U (pI1aBOHOUTH.

Pesynrarture oT mbpBHs eTal Ha MpoeKTa Osixa MpeACTaBeHH Ha HAllMOHAJIEH CEMHHApP
o MeAWIMHCKAa Omoxumus, HaydHa KoHbepeHmus B CY  Kmument Oxpuacku®,
cnenanusupana koHdepenmus no 113 B Ilpara, mybnwuna nekmus B IIY | Ilancuit
Xunenaapcku“ u B cnivcanue Ilpupona na bAH.




Pezrome na pelyaimamume no npoekma om emopu eman

[Ipe3 Bropus eTam Ha mpoekra Oemie MOBBPIIEHA XWMUYHATA XapaKkTEPUCTHKA Ha
nosnyuenute II3K. MMyHonormynure aHaius3u Osixa IPOIBIKEHHM CaMO C KOMIUIEKCUTE OT
KPBBEH 3/IpaBell M ChpHENa, KaTo Oelle BKIIOYEHO W OLEHSABaHE Ha €(PEKTUTE UM BBPXY
NPOOMOTHYHH U MATOTeHHU OakTepuu. B pe3ynraT Ha XMMHYHHUTE aHAJIH3U Oelle YCTaHOBEHO,
ye nuaHobakrepuannute 113K chappxar Hepbriexuapatau u UV-abcopOupaiiy chequHEeHUs,
KaTo OenThIiy, HykinenHoBu kucennnu (1.6-10.8%) u cnenosu konudecta dheromnu (0.2-0.3%).
[13-Te B OakTepuasHUTe KOMIUIEKCH He Osixa cyndarupanu. OOMOTO YPOHOBO ChABPKAHHUE B
Te3u mpobu Oermre HUCKO W TO Bapupaiie mexay 0.5% (PM-PSC) u 5.3% (OL-PSC), karo
npobuTe chabpixkaxa penakus moHozaxapun Kdo. Bucokoto kommdectBo Glc B GSR-PSC ce
IBJDKEIIe B 3HAYMTEIHA CTEICH Ha ChAbpKaHWeTo Ha Humecte (26.2%), a B MP-PSC na
rimkoreH (27.2%). Ilexktuaure B GSL-PSC u GSR-PSC 06sxa BUCOKOMETOKCHIIMpaHH, a
cTeneHTta UM Ha anetwiupane oOeme 23.8% u 27.6%, cbotBetHO. GSL-PSC chabpikamie Kdo,
KOETO C€ CBBbp3BAllle C HAJIMYME Ha paMHOrajakTypoHaH Tuml |l B mekTuHUTE OT Ta3u mpooda.
MP-PSC aktuBupa npoaykiusita Ha POK oT KpbBHU (paronuté 1o J0303aBUCHM HAYHH MIPH
koHueHTpanuu ot 50 g0 200 pg/mL. GSR-PSC ce otkpou ¢ In Vitr0 mpoTHBOBB3MATUTEIHA
akTHBHOCT W ctumynupa (2%, w/v) oOpasyBanero Ha OuouiIM OT Hai-roissM Opoi
npoduotnynn mamoBe Ha MKD, wn3onupanu OT pa3nIuyHM MIIEYHH NOPOAYKTH M XOpa.
EnnoBpemenHo ¢ ToBa, komruiekcute (2%, W/V) motucHaxa oOpa3yBaHeTO Ha OHO(UIM OT
naTorennu mamoBe Ha Escherichia coli, Streptococcus mutans u Salmonella enterica ciex 96 h
TpeTHpaHe. AHTHOKCHJIAHTHATa aKTUBHOCT HA TPOOUTE OT KPBHBHHS 37paBel] U ChpHeENaTa,
mmepena mo ORAC um HORAC wmeroaure, Oeme HHCKA M B CHOTBECTBHE C HHUCKOTO
ChAbpKaHUE Ha obmu ¢eHonu (BKI. obmu draBoHouau) B TAx. Hakpas Oeme mpoBeneHO
npeurictBane u ¢pakuuonupane Ha [13-te B GSR-PSC, Tpi1 karo mpobara ce OoTKpow B
OMOJIOTMYHUTE W3CIICJIBAHUS, B JBaTa eTama, C Hail-BHCOKa aKTUBHOCT. B pesynrtar Ha
xpoMartorpadckus aHanu3 Osxa mojiydeHd | HeyTpaiaHa ¥ S Kucenu (Ppakiuu 3a MOCIeIBaIlN
CTPYKTYpPHH M3CJE/IBaHUS U OLIEHKAa Ha OMOJIOTHYHATA aKTUBHOCT.

[Ipe3 BTOpHus eram Ha mpoekTa Osxa MOATOTBEHU JIBE €KCIIEPUMEHTAIHW CTaTUU 3a
crimcanus Algal Research (momanena na 30.11.2020 r.) u International Journal of Biological
Macromolecules na usmarencrso Elsevier, u emna HaydHO-TOMyJIsIpHA CTAaTHS 3a CIIMCAHHE
[Ipupona wHa BAH. Pesynaratute oOT mnpoekra Osxa MNpeacTaBEeHH C YCTEH JOKJIaa Ha
MeXAyHapoJHa KOH(epeHIUs B cTpaHaTa M C IUIEHApeH Jokian Ha koHdepeHuus no I13 B
UYexus. YcrneurHoTo npeacTaBsiHe Ha MpoeKkTa Ha ¢popyMa B CTpaHaTa JOHECEe U €/IHa Harpaja.
brnaronapenue Ha peaqu3upaHeTo Ha MOCTAOKTOPAHTCKUS MPOEKT Oelle MOArOTBeH U MoJa/ieH
MEXAYHApOJEeH MPOEKT ¢ yueHu OT Pyckara akamemus Ha Haykute kpM Doun ,,Hayunu
uscneaanus u Pyckata Gponngamnus 3a GpyHIaMeHTAIHU U3CIIEIBAHUS.

W3mbaHeHNeTo Ha YacT OT NMpeABHAeHUTE AeiHoCcTH B PaboTHaTa nporpama mo mpoekra
3a BTOpHUA eTan Oerie GJIOKMpaHO Mopaau KopoHaBupycHata nHpekuus npe3 2020 r. u 3atoBa
paboraTa mo To3u eramn npoabkaBa. B Ilpuio:xkenune 9 e npencraBena PaboTHara mporpama
[IpH pealn3upaHe Ha TPETH €Tall 10 MOCTIOKTOPAHTCKUS MPOEKT.




1. Bwveeoenue (anomayus na npoexma, yenu, pabomuna npozpama, npedsudeHu oeiiHocmu - 0o 2 cmp.)

TenaeHnno3HOTO HapacTBaHE Ha MpuJIOXKeHHeTo Ha I13-Te B XpaHHTE, KOBMETHUHUTE
MPOIYKTH M JIEKAPCTBATA M3UCKBA M0-3aIbJIO0YCHO U3ydaBaHE HA CTPYKTypara U e(peKTuTe um
BBpXy opranu3ma. C momoInra Ha >KMBOTHHCKH MOJICTTH ¥ KIIMHUYHU H3CIICABAHMS € JOKa3aHo,
ye uMyHoMoayaupamure [13 ca mone3nu npu peauiia CONMATHO3HAUYMMU 3a00JISIBaHUS, KAaTO
nmaber THm 2, CBPICYHO-CHJIOBH, PAKOBH, XPOHWYHU BB3MAIMTCITHH W aBTOMMYHHH
3a00JIIBaHMs, 3aTIBCTSIBaHE W Jp. (Georgiev et al., 2018). I13-re moraT ja ce W3MOJBBAT KaToO
XpaHa OT MPOOHMOTUYHM KOMEHCATHHM OaKTEpWH WM J1a CTUMYIHpAT NPHUICTBAHETO UM KbM
YpeBHATa MYKO03a, W [0 TO3M HAYMH Ja JOBEJAT 1O 3APABOCIOBHU e(eKTH, MOI00psBaIIH
umyHuTeTa (Cockburn & Koropatkin, 2016). Kato obemaBamy U3TOYHUIIA HAa UMYHOMOIYJIMPAIIN
13 mMorar ja ObaaT pasriexIaHu pa3IudHA OHOJIOTHYHH BHIOBE, HAKOU OT KOUTO Ca U3BECTHH
OT XpaHEHEeTO WJIM €THOMEIHWIIMHATA, a JPYTH ca CIa0OM3ydeHH M BCE OIe HE Ca HaMEepWIIH
npuioxenne. ETo 3amo, menta Ha HACTOANIMA TPOEKT € Ja CE€ CPaBHAT XHUMHYHOTO
pasHooOpa3ue M IMyHOMOTyJTHpaIaTa akTHBHOCT Ha BOJHO-eKcTpaxupyemute [13 oT HiKoIKO
OMOJIOTMYHM BHJIA C paziuyaBaia ce ¢puznonorus. KaTto n3TOUHUIM Ha BOJIHO-EKCTPAXHPyEeMHU
13K 6sixa n3non3eanu nuanodakrepunute Anabaena laxa, Oscillatoria limosa u Phormidesmis
molle, kakTo ¥ KOpeHHTe M JIUCTaTa Ha OWJKara KpbBeH 3apaBer; Geranium sanguineum, u
IUTOJHHTE Tesla Ha reOaTta chpHena Macrolepiota procera. Ilpe3 Bropust etam Oerie BKIFOUEHO
M OIEHSBaHETO Ha e(EeKTUTEe Ha KOMIUIEKCHTE OT KPBBEH 3JpaBell W CHpPHEIA BBPXY
NpOOMOTHYHM W TIATOTeHHW OakTepuu. Jlumcara Ha MOCTaThUHO NAaHHH 33 MOJICKYJIHTE
OTTOBOPHH 3a TPOSBJICHHEC HA WMYHOCTHMYJIMPAIIO W TPOTHBOBB3MAIMTEIIHO JCHCTBUS OT
eKCTPaKTH Ha KPBBEH 37paBell U ChbpHENla HU Hakapa Jia XxuroTe3upame, de [13-te BeposTHo ca
CBBpP3aHM C TE3U aKTHUBHOCTU. B nureparypara Gerie HamepeHa OCKbAHA HH(pOpMaIHs camo 3a
[13-Te oT cwhpHemara W TO 3a JBJIOOYMHHO KYJITHBHpaHa I'bOa, KAaTO HAIIUTE MOJAPOOHH
CTPYKTYpPHHU M3CJIEIBAHUS OT IbPBUS €Tall M0Ka3axa, Yye ChIIECTBYBAT M3BECTHU PA3JINYMs C
nuBopacTsamms Bui. lluaHoOakTepuuTe, KOUTO ca €OHH OT Hail-IpeBHUTE OpPraHU3MH Ha
3emsTa, Ofxa BKIIOYEHH B IMPOEKTAa C 1€ ThPCEHE Ha HOBH M3TOYHHUIIM Ha OMOAKTUBHU
TJIMKaHU.

Bropust eran Ha npoekTa Oeiie 0100peH cbe cienHata PaboTHa nporpama:

1. IlpoBexaane Ha AByCThIAIHO Xpomarorpadcko npeuuctsane u ¢ppaxnuonupane Ha [13K ot
nucrata Ha KpbBHEA 3apaBen (GSL-PSC) u mnoauute Tena Ha chpuenata (MP-PSC) upes
aHMOHOOMEHHA U eJIMMUHUpAILA TI0 pa3Mepu Xpomarorpadus.

2. [IppBUYHA XUMHYHA XapaKTEPUCTHKA HA MOJYYCHHUTE (PpakLUUU 4Ype3 ONpe/elisHe Ha OOIIH
3axapu, o6mu YK, MoHO3axapuieH chCTaB, MOJIEKYJIHA Maca U XeTepOTreHHOCT, HaJl4re Ha
ecTepH, 0011 OenTHK U 001U (HEHOIIH.

3. UzcnenBane Ha OMOJOTMYHATA AaKTUBHOCT Ha nonydyenurte [13-auu pakuuu.

3.1. OnpenensHe Ha EBEHTYAIHOTO 3aMbpCSBAHE Ha MPEUYUCTEHUTE (Ppakuuu ¢

JTUTOTIOU3aXapHIH.

3.2. OnpenensHe HAa UMYHOMOTyUpaIaTa aKTUBHOCT Ha (paKIUUTE.

3.2.1.0rneHsBaHe HAa €X VIVO aKTHBHPAHETO HA YOBEHIKH HEYTPODHIH OT (PpakiMuTe Ype3

npoaykuuara Ha POK.

3.2.2.0uensBane Ha in Vitr0 akTUBHPAaHETO HA MHUIIM Makpodard OT (pakuuuTe Upes3

mponykuusta Ha NO. OmnpenensiHe  OpoayKuMsTa Ha  HAKOM  TPO- U
MPOTUBOBB3MATUTEHN [IUTOKUHU OT TPETUPAHUTE KIETKH.

3.3. OnpenensHe Ha MPeOMOTHYHATA AKTUBHOCT HA (PpaKIUUTE Ype3 M3IMOI3BaHE HAa OBJITapCKU

npobuotnynu mamose MKBb.

4. U3cnenBaHe HAa BpBh3KaTa CTPYKTypa-aKTUBHOCT Ha ipeunctenute [13-nuu dhpaximm.

5




4.1. ITpoexnane Ha FT-IR u nBymepen SMP cnexkTpocKolckM aHajaM3d 3a YaCTUYHO
u3cieBaHe Ha IbPBUYHATA CTPYKTYPa HA aKTUBHUTE (PPaKIUH.

4.2. TlpoBexxnane Ha cHeudOUYHM CH3UMHM MOJU(PHUKAIMKM Ha TBOHUTE HEyTpaHU
XeTeponoau3axapuan (C TIFOKOMaHaH- H/WIH (PyKoTalaKTaH-pasrpaxaaid eH3UMH) W/ UiIn
Ha nekruHoBute I[I3 ot sucrata Ha 3apaBena  (C XOMOTAJakTypOHaH- H
paMHOTrajiakTypOHaH-pa3rpaXkJaliy €H3UMH).

4.3. Xpomarorpadcko pasjeisHe Ha €H3UMHO-MOTUMHUIIUPAHUTE TIPOIYKTH U OINpE/esTHEe Ha
TEXHUS MOHO3aXapHJIeH ChCTaB.

4.4. OueHsiBaHe Ha HUMYHOMOAYJIUpAlldsg M NOPeOMOTUYHHUS NOTEHUUATH Ha CTPYKTYPHO
MoaupuIpaHuTe GPaKIKUU IO YCTAHOBEHUTE METOIH.

5. IpuroTssine Ha nuodunusupan [13-cbabpikaly eKCTpakT OT ChbpHEIaTa W/WIH 3/paBena.

5.1. ®urtoxumudeHn ananu3 Ha [13-AHUS eKCTpakT upe3 ompenensiHe Ha oOmu GeHonu, o0
(1aBOHOUIM, CHIBbPKAHWE HA WHIUBUAYAIHU (EHOJHU KHUCEIMHU U  (IIaBOHOUIH,
OpraHUYHU KUCEJIUHHU, CBOOO HHU 3axapu u I13.

5.2. OnpenensiHe Ha in Vitr0 aHTHOKCHIAHTHATA AKTUBHOCT HA MOJYYCHHS EKCTPAKT.

6. [IpencraBsiHe Ha MPOCKTA M MU3TOTBSHE HA KPAHHUS OTYET.

6.1. [ToaroTBsiHe W TMoJaBaHE 3a PEIEH3WpaHE Ha €IHAa EKCIIEpUMEHTAHA Hay4dHa CTaTHs, C
UMIAKT (aKTop, B CHCHUATH3UPAHO 33 BBIJICXUAPATH CIIMCAHUE OT u3aatenctBo Elsevier
(mamp. Carbohydrate Polymers wnu International Journal of Biological Macromolecules).

6.2. [loaroTBsiHe W TOAaBaHe 3a pEIEH3UpaHE Ha €IHa HAyYHO-TIOMyJSIpHA CTaTUS IO
TeMaTHuKaTa Ha poekTa (Hamp. ciiucanue [Ipupoma).

6.3. [IpencraBsiHe Ha TOJYYEHUTE PE3yATATH Ha €/IHA HaydyHa KOH(EPEeHIHs B CTpaHATa W Ha
enaHa KoH(pepeHIUs B 4y)KOnHa.

6.4. 3roTBsiHe Ha KpaHKS OTYET.

CerinacHo PaboTnHata mporpama, mpe3 BTOpHs €Tall H3Cle[BaHUSATa TpsOBaiie aa
npoabixkaT camo ¢ mpooute GSL-PSC u MP-PSC, u npeuncrenute ot Tax [13. 3a nenra Gemre
MPEBUJICHO TOCTIOKTOPAHTHT Ja MPOBEAE YacT OT EKCIIEPUMEHTHTE BBHB BBHIIHU Hay4YHU
opranuzarui. XpoMmarorpadckoto npedrcTBane Ha [13-Te Oemie miaHyBaHO B YHHBEPCHUTET I10
XpaHUTENIHU TeXHoJoruu — [IIoBIMB, aHanmM3WTEe C YOBEIIKU JIEBKOIMTH B IlinoBauBcku
yHuBepcuter ,[lancuit Xunengapcku® u MacTUTYT 110 Onodusnka kpM YemkaTta akageMus Ha
Haykute, u uscineasanuara ¢ MKb B MHctuTyT mo mukpoo6uosorus ,,Credan AHTENOB KbM
BAH. CrpykTypHHuTE HW3cleABaHUSA U €H3UMHUTE Moaudukanuu Ha [13-Te, mogyyaBaHeTo H
¢buToxuMuyHaTa Xapakrepuctuka Ha [I3-HHS eKCTpakT OT KpbBEH 3/paBel] W/WIH ChbpHEIa,
Osixa mpenBuACHM 3a u3NbJIHeHHEe B pamkuTe Ha MOXI®-BAH. Ha mnpakruka, obaue,
unpekuusra ¢ supyca SARS-CoV-2 B crpanara ot mapt 2020 r., KOATO MpepacHa B MaHIAEMUs
B CBETOBEH MaIlad, MoNpedr Ha MPOBEXkAaHETO Ha YacT OT IUIaHyBaHUTE eKCIIepUMEHTH. ToBa
HaJIOXHU mpoMmsiHa B PabGoTHata mporpama, cb00pa3HO AMHAMUYHO WU3MEHSIIUTE C€ paOOTHU
yCIOBUSL B CTpaHaTa. 3aToBa B HACTOSIIUS €Tam Oelle MpoBeAeHA NOMbIHUTENHA XMMHYHA
xapakrepuctuka Ha nonydeHute 13K u 6s1xa onienenu 6uonoruyHuTe eheKTd Ha MPOOUTE OT
KPBBEH 3/IpaBel] U ChpHEIa BbPXY KPbBHU (ParonuTH, MPOOUOTHYHU U MATOTEHHU OaKTEPUHU.
ToBa Mo3BOJIM MOATOTBAHETO HA JIBE EKCIEPUMEHTAJIHM HAydyHH CTaTUW OT OO0 TpH
IUTAaHYBaHW MyONMuKanuu 3a JBata erana. OcBeH ToBa Oellle MpPOBEICHO NPEUYMCTBAHE U
¢pakunonupane Ha [13-re B GSR-PSC, Tbii karo mpobara ce OTKpoM B OHOJOTHMYHHTE
u3cieIBaHUs B JiBaTa eTana C Haii-Bucoka akTWBHOCT. Ilo mpuHmmn Tasu 3ajgava Oere
MJIaHyBaHa 32 U3IIbJIHEHUE B Kpasi Ha I'bPBUS €TaIl.

W3cnenBanusaTa OT HAcTOALIMSA MNMPOEKT ca mnposeneHu npe3 2020 r., xato He ca
IIPEJICTABEHU PE3YNITATH OT NPEAXOIHU NPUKIIOUNIN MPOEKTH HA MIOCTIOKTOPAHTA.
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2. Pesynmamu u o6cvacoane (0o 10 cmp.)

2.1. Jlonvanumenna xumuuna xapaxmepucmuxa Ha I[I3K, nonyuenu om yuanobaxmepuu,
KpbeeH 30pasey u copHena

Pesynratute ot xapakrtepuctuxkata Ha [I3K oT muanoGakTepunte ca mpeacTaBeHH B
Ta6a. 1. AYC na AL-PSC, OL-PSC u PM-PSC 6eme 4.2, 5.3 u 0.5%, crorBerHo. AYC Oerre
ompeneneHo Ha aHayimzarop Skalar San++ (Analytical BV), chriacHo Metona Ha Blumenkrantz &
Asboe-Hansen (1973) u mpoueaypure Ha Ahmed & Labavitch (1978) u Thibault (1979), ¢ u3noa3BaHe Ha
GalA kato crangapt. Huckoto AYC Geliie B chriiacue ¢ JaHHUTE OT MOHO3aXapHIHHS aHATH3.
ToBa noTBbpxkaaBa, ye YK He ca OCHOBHM rpaauBHU eauHuLu B uzcneasanure [13. IIpobure
Jazioxa MOJIOKUTEIHA Peakius 3a HaJluuueTo Ha peaxust mMoHo3axapuja Kdo, cpaBusBaiiku
MHTEH3UTETa Ha XapaKTePHUsI PO30B LBAT HAa TECTOBUTE MPOOH M JIaBaHyJOB meKTuH ChPS-L.2
(Georgiev et al., 2017a), M3MOJI3BaH KaTO MOJIOKUTEIHA KOHTposa. KauectBenust tect 3a Kdo
Oele MpPoOBE/IEH M0 METO/1a OnucaH oT York et al. (1985). OcTtaBa BIPOCHT Kak TO3H MOHOMED €
cebp3ad B [13-re. KAO Moxe 1a mpousxoxkaa U OT HUAHOOAKTEPHATHHUTE JIUIOTIOIN3aXapuiu,
KOWUTO HAmocjieIbK MPUBIMYAT BHUMaHHE, 3alll0TO MOTraT Ja CIy)KaT KaTo aHTarOHHMCTH Ha
TLR4, 6nokupaiiy eHI0TOKCHUHOBUS IIOK, MPEeAn3BUKaH OT MH(EKIuu ¢ ['paMm-oTpunaTenHu
Oaxktepun (Durai et al., 2015). [luanoGakrepunure yecto chbabpxaT cyiadatupanu 113, mopamu
koeTo Oeme mpoBepeHo Hamumuneto Ha -SOs4 rpymu B [I3K. TeproBcku x-xapareHaH (Serva)
Oemre M3MOJ3BaH KaTo IOJIOKUTEIHA KOHTpOJIa, 3a KOATO Oemie ompeseneHo cyiadaTHO
ceabpxkanue ot 6.3+0.1%, HOo TectBanute [I3 He Osxa cymdatupanu. AHaTU3BT Oelre
MPOBEJICH 10 MeTo 1a Ha Dodgson & Price (1962), ¢ nsnosBane Ha KoSO4 kato cranmapr.

Tao6auna 1. Jlonbaaurenna xumuana xapakrepuctuka Ha [13K ot A. laxa (AL-PSC), O.
limosa (OL-PSC) u P. molle (PM-PSC)

IMTapamerpu AL-PSC | OL-PSC | PM-PSC
AYC [%] 4.2+0.03 5.310.1 | 0.5+0.04
Cyndatrao cpabpxanue [%0] H.H.? H.H. H.H.
Hanuuue va Kdo cIienu ++ ++
Hykneunosu k-uu [%] 9.9+0.1 10.8+0.1 | 1.6+0.01
0611 6enThK [%]° 3.4+0.1 1.3+0.1 H.a."
O6mm derosu [%0] 0.3+0.01 | 0.2+0.01 | 0.3+0.01

“He e namepeno (H.H.); °Onpenenet mo Merona Ha bpandopx; "He e anammsupano (1.a.).

Hapen cbc ctpykrypHuTe ocodeHocty Ha Oakrepuannute [13 Oemre BaxxHO na ce oleHU
HAJIMYUETO HA HAKOU HEBBITIEXUIPATHU CHEINHEHUS B MPOOUTE, 3aII0TO TE MOTaT J1a TIOBIIUSAT
OouonornuHata UM akTuBHOCT. OT mpoBeaeHus FT-IR ananu3 Ha KOMIUIEKCUTE Mpe3 MbPBUS
eTan Osfxa OTKPUTH XapaKTEPUCTHUUYHM HBUILIM Ha TOMIBIIAHE 32 MPOTEMHU U HYKICHMHOBH
KHCEJIMHU B CIIEKTpUTEe. B pe3ynTaT Ha u3cienBaHusTa mpe3 BTOPUs eTam Oelle yCTAHOBEHO, Ye
I13K chappkar He3HauuTeHH KosudectBa obmm ¢enonu (0.2-0.3%), HO u apyru YB-
MOTIBIIAIM ChEAWHCHUs, KaTo OenThld W HykieuHoBH KuceiauuHu (1.6-10.8%). OOGmure
(deHonu u G6enThKa Osixa ompeAeNeHH MO MeToAuTe Ha Singleton & Rossi (1965) u Bradford (1976),
OpU CTaHAapTH (epynoBa KHCEIHHA U TOBSKAU cepyMeH anOymuH, choTBeTHO. OT UV-ViS
abCOPOIMOHHUTE CIIEKTPH Ha Komiuiekcute (pur. 1) ce oTKpruxa MHUKOBE B 00JACTUTE OKOJIO
260 u 280 nm, KoeTo mMoOKa3a MPHUCHCTBUETO HA HYKIEMHOBU KHCETUHHU, OCNTHIM U p.
chenunenus. CriekTpuTe Osixa cHMMaHM Ha crektpodortomersp NanoDrop™ 2000 UV-Vis
(Thermo  Scientific™), konTposupan ot codpryep NanoDrop™ 2000/2000c, koiito 6Gemre
W3MOJI3BaH M 332 M3YHMCIEHUE Ha ChIBbPKAHUETO HAa HYKIEHHOBU KHUCENWHU. Hamuumeto Ha
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HYKJICMHOBU KHCEIMHU B KOMIUICKCUTE HAJO0XH MOBTOPHO aHAJIM3UPAHE HA MOHO3AXapPHIHUS
cberaB. AHamu3wT Oemne npoBeeH upe3 GC-FID na Trace™ 1300 GC (Thermo Fisher Scientific™)
o MeToja omucaH ot Chambers & Clamp (1971), ¢ moaudukamust Ha Nyman et al. (2016). Ilpu
pEeBH3HMpaHe Ha MOHO3aXapHIHHS ChCcTaB Oerne oTkputa pudo3a B AL-PSC (2.9mol%) u OL-
PSC (1.9mol%), koeto Oeimie B CHOTBETCTBUE C JAHHUTE 3a ChIbpPKAHHEC HAa HYKICHHOBH
kucenuan B aBere npobu (Ta6a. 1). Pesyarature ot ompenensHeTo Ha OENTHYHOTO
ChIbpikaHue 1mo Metozaa Ha bpandopa 6sxa nocra uucku (AL-PSC= 3.4% u OL-PSC= 1.3%),
ChONIOIaBaiKK (pakTa, Y€ MPUCHCTBUETO HA MPOTEWHU Oemre nerekrupano npu FT-IR anammza.
ToBa mocraBu MoJ ChbMHEHHE MPHUIOKHOCTTa Ha MeTona Ha bpandopn 3a ananms Ha Te3n
npobu. He Oemie BB3MOKHO ONpEACISIHETO HAa OeNThKa B KOMIUIEKCUTE M KaTo Ce€ M3MOJ3BAT
CTaHJApPTHU NPOTEMHOBH pa3TBOpU, M ce u3MepBa abcopOuusata npu 280 nm, nopaau
uHTepdepeHuaTa or Apyru YB-aGcopbupanu Mmosekynu. KomuuecTBeHO ompenensiHe Ha
nporenHuTe mo Merona Ha Kjeldahl (Bradstreet, 1965) He € HampaBeHO NOpPaaAd MAaJIKUTE
KOJIMYeCTBAa, B KOHWTO Osixa moxydeHH Komiuiekcute. [lo chmara npuumHa He Oemre
aHaym3upana u npodara PM-PSC no merona Ha bpandop.
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®wur. 1. UV-Vis cinekrpu Ha I13K ot A. laxa (AL-PSC, A)), O. limosa (OL-PSC, B))
u P. molle (PM-PSC, B))

Pesynrature ot mombinuTenHara xapakrtepuctuka Ha [I3K or kpbBeH 3apaBen u
chpHena ca mpexacraBeHd B Tada. 2. B npeaxomgnus eram Oeme omnpenesieHo, 4e oO0IoTo
ceabpkanue Ha Bbriaexuapatd B GSL-PSC, GSR-PSC u MP-PSC 6Geme 73.6%, 76.8% wu
74.1%, cporBeTHO. OOmUTE 3axapu Osxa OINpeAesieHH 1Mo Meroja Ha Dubois et al. (1956), ¢
usnoy3Bane Ha cragaapt ot Glc u cmec or Gal u GalA (1:1.5). GSR-PSC u MP-PSC umaxa
BHUCOKO chabpkanne Ha GIc — 50mol% u 62.3mol%. ETo 3amo Oeire BaxXHO 1a Ce ONMpeaein
ChIbp)KaHUETO Ha HulecTe B TaX. OT aHanusa Oemre ycraHoBeHo, ye GSL-PSC cwpabpikaie
camo 0.6% numecre, HO komumdecTBoTo My B GSR-PSC u ramkxorenst B MP-PSC Gsxa
OTHOCUTEIHO BHCOKH, 3aemMailku chOTBeTHO 20.1% u 27.3% oT o0O0mOTO KOJIUYECTBO
BbIIIexuApaTu. Humecrero Oelre onpeneneHo mo MeToia omuca ot Hall (2015).

Ilextuaure B GSL-PSC u GSR-PSC 06sxa BHCOKOMETOKCHIIMpPAaHH, KaKTO C€ U
ouaksaie [13-re B MP-PSC He cpabpikaxa MeTuaoBu ectepu. CTeneHTa Ha aleTUIMpaHe Ha
nektuauTe B GSL-PSC u GSR-PSC 6emre 23.8mol% u 27.4%. Ot SIMP ananuza na MP-PSC
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Oele mpeanooxkeHo, 4e JacT ot [I13-Te B mpobara ca aneTuinupanu (Hamp. TITFOKOMaHAHHTE),
KaTo aueTuaupaHeTo Oemre moTBbpAeHO W B Hactosus eran (Tada. 2). Crenenra Ha
METOKCWJIMPAHE U alleTUIUpaHe Osxa ONpelesIeHu ChbracHo Anthon & Barrett (2008) (MeTaHOJ
KaTo CTaHAapT) U McComb & McCready (1957) (f-D-neHTaaneTHiaritoko3a karo cranaapr). GSL-
PSC ceappxkame Kdo. ToBa B gombiiHeHHE ¢ OTKpuBaHeTO Ha FUC B mpobara Moxke ma Obie
CBBP3aHO C HAJIMYMETO HA CUJIHO PA3KJIOHEHMS] M KOHCEPBAaTUBEH paMHOralakTypoHaH T Il
PETHOH, ThI KaToO TE€3H 3aXapy ca IPAJWBHU €IEMEHTH B CTPAHUYHUTE MY BEPUTH.

Tadmmua 2. Jlonsnuutenna xumudna xapakrepuctika Ha [13K ot nucra (GSL-PSC) u kopenu
(GSR-PSC) na kpwBeH 3/1paselt, ¥ 110104 Tenaa Ha cbpHena (MP-PSC)

[Tapamerpu GSL-PSC | GSR-PSC | MP-PSC
Coabprkanue Ha Humiecte [%] 0.6+0.04 | 26.2+0.1 | 27.240.1
[Cr;?ﬁ;)‘j*‘a METORCHIHpAne 61.9+0.1 | 70.2#1.0 | m.uS
Crenen Ha anetuiupane [mol%] 23.8+0.4 | 27.4+0.7 -
(AuermiHo ceabpkanue [%])? (3.2+0.1) | (1.6£0.04) (0.3)
Hammuue na Kdo ++ H.H. H.H.
061 6entok [%]° 0.6+0.02 2.8+0.1 12.740.2
O6m1u denosm [%] 1.0+0.03 4.4+0.1 1.7+0.02
O6mm daasonowau [mg/ 100 g] 4.1+0.1 1.0+0.1 2.6+0.1

iMorioBe MeTOKCHJIHHM Wi anerwinu rpynu 3a 100 mona GalA; "He e namepeHo (H.H.);
*Onpenenen no meroaa Ha bpaadopa.

B koMruiekcuTe Osixa HaMEpEeHH W HSAKOM HeBBIIexuaparHu chemuHenus (Tabu. 2).
OO6moTo chabpkaHue Ha (peHonu B mpodbute Oemie HUCKO U Bapupaine mMexay 1.0% u 4.4%.
Coabpixanuero Ha GraBoHouau B GSL-PSC, GSR-PSC u MP-PSC 6emre 4.1, 1.0 u 2.6 mg/100
g, croTBeTHO. OmpenensiHeTo Ha o0muTe GhIaBoOHOU M Oelle HalpaBeHo 1Mo MeToja Ha Chang et
al. (2002). Cnen kato Oelre yCTaHOBEHO 3aTpyAHEHHUE ¢ ompenensHeTo Ha Oenrpka B 13K ot
OakTepuuTe M0 MeTo1a Ha bpaadopm, Oemie peneHo aa ce MpoBepH MPHIIOKHOCTTa Ha METO1a
pu MpOOHUTE OT 3/paBella M ChpHENara. 3a Ienra Osxa CpaBHEHH pPE3yJATaTUTE C JaHHUTE
mosydeHn ot ananuza mo merona Ha Kjeldahl ot mepBus eram. Ilpu cpaBHUTETHHS aHAIN3
Oerie HAMEpPEHO, Ye PE3yITaTUTE 3a ChIABPIKAHUETO Ha OCITHK, ONpENesieH M0 METOIUTE Ha
Kjeldahl u Bradford, 3naunrtento ce pasnuuaBar camo 3a GSL-PSC. IlIpu metona na Bradford
Oeliie ompeaesieHo, 4¢ KOMILIEKCHT chabpxka 0.6% Oenrsk u 12.2% no merona Ha Kjeldahl. 3a
na ce oOsCHM HaOII0JaBaHaTa CEPHO3HA pa3liMKa € HeoOXOIMMO Ja ce NpOBEle aHaah3 Ha
AMHUHOKHCEIIMHHUS ChCTaB. bentbunoTo chabpkanue npu GSR-PSC 6emre 2.8% mno Bradford u
1.9% no Kjeldahl, a 3a MP-PSC paznukute 6sixa 12.7% mo Bradford cpemury 17.5%. Nmaiiku
npeasua, ue meroabT Ha Kjeldahl ce moBmmsBa OT mO-Manko CheAMHEHHUS C HEOEIThYHA
npupoja, B cpaBHeHUe ¢ To3u Ha Bradford, to Toit 6u crienBano ma 6bae mo-HagekaeH. Haii-
CBIIECTBEHUAT HegocTaThK Ha MeToaa Ha Kjeldahl e romssmoro xomudecTBo npo6a 3a aHanms.

2.2. Oyenssane Ha €X VIVO akmusupanemo Ha yogewiku Heympoguiu om uzbpanu I13K upes
npooykyusama Ha POK

3a na ce mpoBepsaT ctumynupamute epextu Ha GSR-PSC u MP-PSC Bbpxy kieTku Ha
BPOJICHUSI UMYHHUTET Oerie m3cienBana nponaykimsra Ha POK B doBemka kpbB (pur. 2).
Ananmu3ute 0s1Xa IPOBEACHU Ha JIyMHUHOMETBP (Orion Il Berthold Detection Systems), CBIIaCHO
Georgiev et al. (2017a). Ha 6a3aTta Ha pe3ynTature oT oOpa3yBaHeTo Ha OMO(GMIM OT NPOOUOTUYHU
MKB, tpetupanu ¢ GSL-PSC, GSR-PSC u MP-PSC (t. 2.4.), 6sixa u30panu 3a ananu3 GSR-




PSC u MP-PSC. I13-Te Biu3aT B KOHTAKT €JHOBPEMEHHO C UMYHOKOMIIETCHTHUTE ETUTEITHU
KJIeTku 1 nojesnure 6akrepun B CUT, kaTo 1Mo To31M HaYMH MOKE J]a Ce MOCTUTHE aKTUBHUPAaHE
Ha UMYHHATa CHUCTeMa M NOJ00psBaHe Ha MMyHHUTETa (Georgiev et al., 2018). M30panute mpodu
cpappkar [13, KouTo ce OTIMYaBaT ChIIECTBEHO MO0 XMMHYHHS CH ChCTaB M CTPYKTYpa, KOETO €
M3KITIOYUTETHO BAKHO MPH THPCEHETO Ha CS(PEKTHMBHM AHTHI'CHHU EMHTONH TPU CIOKHHUTE
BBIJIEXUAPATH. 3a MPOBEKIAHETO HA aHANM3a 0s1Xa W3IMOJI3BAHU PA3IMYHH JOHOPH Ha KPBB OT
TE3W TPU H3BBPIIBAHETO HA (IIOYIUTOMETPUYHUTE H3CIEIBAHHS C YOBEIIKU JICBKOIWTH,
tperupanu ¢ [13K, npe3 nmppBust eran Ha npoexra. ToBa Oelie HapaBeHO C 1T 1a CE€ YBEIHYH
OposAT Ha TECTBAaHUTE KPBBHU MPOOH, 3a J1a ce MPOBEPH AAIH IIE CE 3ara3aT HaOII0JaBaHUTE
epeKTH OT (PIOYIUTOMETPHUYHUS aHAIIH3.

-3 Em 200 pg/mL = 150+ Em 200 pg/mL

T @3 100 pg/mL 3T =3 100 pg/mL

& 2 400 Bl 50 ug/mL = g 100 = 50 p?/TL

§§_ 3 0pg/mL %E i 3 OpHg/m
T S =z

s g 200 = ¥ 50+

E\ = E © e
o = 32

=2 0 2=

< GSR-PSC MP-PSC A) GSR-PSC MP-PSC B)
g 1507 mm 200pgm.  Pur. 2. Edexrn wa II3K or kopennte Ha
T == 100 pg/mL kpbBeH 37paBen (GSR-PSC) u miogauTe Tena
S 2 1004 == 50 U?’"C'— Ha cepHena (MP-PSC) Bepxy A) npoaykuusta
2 E = = Opgim Ha POK B HecrmMynmpana (CIIOHTaHEH ITBT),
22 o B) OZP- u B) PMA-akTuBHpaHa YOBEIIKA
=
2 KPbB. 3BE3IMUKUTE TMOKA3BaT CTaTHCTUYECKATA
< sgaummocT  (*p<0.05, **p<0.01) cpemy

GSR-PSC MP-PSC B) KOHTpOJIa (CaMO KPbB WIIH KJICTKH).

GSR-PSC u MP-PSC crumynmupaxa croHTaHHOTO 0Opa3yBane Ha P®K B dopemika
KpbB Mpu wu3ciaeaBanute koHieHTparuu (¢ur. 2A). Ilpu MP-PSC OGeme mnocturnara
CTaTUCTHYCCKH 3HaunMa 10303aBrcuMa akTuBHOCT (P<0.01). HabmromaBanute edektu 3a aBeTe
nmpobu Osixa B CHOTBETCTBHE C pe3yinrature 3a aktuBupane Ha CD14+ moHomuTuTe M
TPaHYJIOIUTHTE OT aHAJIM3HUTE TMpe3 MbpBHA eran. Heyrpodwimre ce pasriexnaT Karo
OCHOBHHTE KJICTKH, KOUTO Ca OTTOBOPHU 3a npoaykiusta Ha POK B kpbBHA cpena (Barnes et al.,
2012). Eto 3amro 6emre npeamnonoxeno, ye [13K Guxa mornu aa aktuBupar uMeHHo Tax. JloOpe
€ U3BeCTHO, ye mpou3BoicTBOTO Ha POK ot NADPH oxcupaaszara B Heyrpoduminre, B yCIOBUS
Ha MH(EKIKs, IMa BayKHA POJIsSi B UMYHHATA 3alllMTa ¥ B Ch37aBAHETO HA OKCUIATUBEH CTpEC.

HombnaaurenHo, GSR-PSC mposiBu siceH 10303aBHCHM U CTaTHUCTHYECKH 3HAYUM
(p<0.01) notuckami edext Bbpxy OZP-npeausukanara npoaykuus Ha POK B kpbBTa (ur.
2b). CxoxmeHn no3o3aBucuM uHXuUOUpaiy edekt Oemie oTkpuT u npu PMA-aktuBupanata
npoaykuusi Ha POK B 4osemika kpbB (¢pur. 2B). MP-PSC He nonmxu oOpaszyBaneto Ha POK
npu koctumynupane ¢ OZP wm PMA. OZP u PMA 06sxa M3MOI3BaHM KaTo JIOKa3aHU
BB3MAIUTENHN areHTH C IeJl CUMYJIMpaHe Ha CTEpHUIIHA MUKpOOHamHa HH(PEKIUS U U3CIeIBaHe
Ha €X Vivo tepaneBtuuHuTe epektu Ha aBara [13K. GSR-PSC mnposssiBaiie eaHOBPEMEHHO
cTuMynupail epekT BbpXy KpbBHUTE (PAroiUTH U MPOTUBOBB3MATUTEIHO ACHCTBHE B YCIOBUS
Ha uHpekuusa, a MP-PSC camo crumynupamo neiictBue. [IpuHOCHT Ha HEBBIVIEXUPATHUTE
komnoHeHTH B GSR-PSC (23.2%) u MP-PSC (25.9%) Bbpxy npousBojactBoro Ha POK u
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Apyrute OHOJOTMYHU ePeKTH He Moxe na Obae u3kimodeH. B Touka 2.3. mo-gomy ca
u3CceBaHN aHTHOKCHAAaHTHHUTE criocoOHocTH Ha [13K, Thii kKaTo Te Morar /a MOBIHUSAT BHPXY
npoaykuusata Ha POK u HabmonaBanute in Vitro npotuBoBb3nanutentu epekru or GSR-PSC.
Paznukara B eekTuTe Ha ABaTa KOMIUIEKCA HA-BEPOSTHO CE JBIDKEIIE HAa ChIBPKAHUETO HA
cTpykrypHO pasnuunu I13 B Tax. B GSR-PSC Hapen ¢ HuIIECTeTO ce ChAbpKaxa MEKTHHH,
KaTo B MPEIXOJIHHU HAIIM W3CIEABAHHS C APYTM NEKTHHH Oemie OTKPUT CXOJCH TBOWHCTBEH
eeKT U APYruTe NeKTHHH OsiXa ChINO CIIOCOOHM Ja aKTHBHpAT HeyTpodmin, makpodaru u T
KIIeTKH (Georgiev et al., 2017a, b, ¢). MP-PSC ceabpxarie cmec ot Heyrpanau [13, kato rmKoreH,
alf-rinrokanu, TiOKOMaHaH M (Qykoramaktan. Hali-BEepOSTHO TO-CJI0KHATa CTPYKTypa H
pa3zHooOpa3eH MoHo3axapueH chetaB B GSR-PSC, 3ae1HO ¢ MoJieKyliHaTa Maca Ha OTJICITHHTE
¢bpakuum B Tmpobara, ca BaXHH 3a TMPOSBICHHE HA TPOTUBOBB3MAIUTEIHO JCHCTBHE.
N3scHABaHETO HAa MOJIEKYJHHTE MEXaHW3MH 3a IIOTHUCKaHe mpoaykuuara Ha POK mnpu
koctumynupane ¢ PMA wm OZP e oT chlmecTBEHO 3HAa4YeHHWE 3a OIpeleNsHe Ha
nepcrekTuBuTe Ha pritokenne Ha GSR-PSC u verosure I13.

N3BectHo €, ye PMA crumynupa BB3NAIUTEIHUTE MPOILIECH U TyMOpOreHe3ara, KaTto
MoJIeKyJiaTa ¢ aktuBarop Ha enzuma npoteuH kunaza C (PKC), cBbp3aH ¢ akTUBHUpPAHETO Ha
MAP-xuna3uus meT U Bojem g0 crumynupaneto Ha NADPH oxcupmazara nma oOpasysa
CYIEpPOKCHUJIHA aHUOHU B HeyTpodumute (Karlsson et al., 2000). PMA nelicTBa KaToO MUMETHK Ha
BTOPUYHUS JIMITUCH MTOCPEIHUK OT KICTHUHUTE MEMOPAHH JUAIMIITIUIIEPOS, KOWTO MOBIIMSABA
PKC. 3uMocanbT ce U3M0JI3Ba 3a CHUMYJIUpaHe Ha ThOMYHA MH(MEKINs, Thi KaTo ce M3BJINYA OT
JIPOKIN W CE Pa3Mo3HaBa OT PA3IMYHH MOBBPXHOCTHHU PEIENTOPH BHPXY (aromuTuTe, KaTo
CR1/3, Fcy, TLR2/6, Dectin-1 (Brungs et al., 2015). 3uMocaHbT ChIo Moke aa aktuBupa NADPH
OKCHJa3aTa B HEYTPOQHIUTE C ydacTHETO Ha OenrTpiute P47phox, Rac2, mpoTenH THPO3HWH
kuHa3u, PI3 xunaza, p38MAPK, ERKI1/2 u PKC (Makni-Maalej et al., 2013). B mpoekra cme
W3MOJ3BATM 3UMOCAH, KOMTO € OWJI MpeABapUTEHO ONCOHU3UPAH 4Ype3 UMYHOTJIOOYIMHH M
KOMILJIEMEHTHH (akTOpH, KOETO IMpearojiara HEroBOTO pas3lo3HaBaHE, IOIUIBIIAHE OT
(daroruTUTE W TOCIEOBAIO pasrpaxkaaHe BBB (¢aroauzozomute. ETo 3amo Oemie
xunote3upano, ye GSR-PSC aktuBHMpa cucrtemata Ha KOMILJIEMEHTAa B TECTBAaHATa KPBbB,
cxonHo Ha OZP. B 3akmouenne moxe na ce gomycHe, ye [13-te B GSR-PSC B3aumopeiicTBar ¢
PMA u OZP, cbpeBHOBABAT Ce € TAX 32 PEUENTOPHOTO pa3NoO3HABaHE UM aKTUBUPAT CUTHATHA
TPAHCIYKIUS, KOATO BOJAW JIO MOBUIICHHE HA TEXHUS BB3MAJIUTENIEH OTTOBOP. 3a U3SICHSBaHE
Ha TOYHHUTE MEXaHU3MU Ha MOoHMWXKeHaTta npoaykuus Ha POK ca neoOxoaumu mo-3aabidodeHu
u3ciaeaBaHus B yciaoBus Ha koctumynupane ¢ GSR-PSC u OZP/PMA.

2.3. Anmuoxcudanmua axkmusrnocm Ha 13K om kpveen 30pasey u cvprena

OOmoTO ChIBbP)KAHWE HA BBIVIEXUIPATH B IPOOUTE BapHpaile B TECHH T'PAHULHA OT
73.6-76.8%. ToBa moka3Ba, 4e BCEKH €IUH OT KOMIUICKCHUTE ChIbpP)Ka M HEBBIJICXUIPATHU
ChCJIMHCHUS, KOUTO MOTAaT Jia JONpPUHECAT WM Hal-00II0 J1a TIOBJIMSISIT BbPXYy HAMEPEHHUTE
UMyHOMOIyupainu edext (Bwx T. 2.2.) U ouodunM-crumynupariu (Bux T. 2.4.) CBOHCTBa
npHu JakToOaImin. 3a Ja ce OLEHU BIUSHUETO Ha HEBBIJICXUAPATHUTE CHEAUHEHUS BBPXY
oOpa3yBaHeTo Ha OMO(MUIM OT MPOOHMOTUYHH U TATOT€HHU OaKTepUH C€ HM3UCKBA IBPBO
M30JIMpaHe Ha BBIIPOCHUTE CHhEIMHEHUS OT KOMIUIEKcuTe. ToBa He MpecTaBlsBaIle WHTEPEC
3a Hacrosmwms mpoekT. OT apyra cTpaHa, BIAMSHUETO HA AHTHOKCHJIAHTHUTE CHEIUHEHHUS B
npobute BbpXy cuHTe3a Ha POK oT yoBemika kpbB MOXke Ja ObJe OLIEHEHO WHIUPEKTHO upe3
W3cle/iBAaHE Ha AaHTHOKCHUJAHTHATa AaKTHUBHOCT Ha camuTe mpobu. CrnemoBarenHo Oere
M3Cle/BaHa Ta3M aKTHBHOCT Ha Komiuiekcute ot G. sanguineum u M. procera, kato
pe3ynTaTUTE OT aHAJM3UTE ca MPEJCTaBeHH Ha (ur. 3.
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Ot mamam mo ORAC wmetoma ce Bmxma, ye tpute [I3K ce xapakrepusupaxa Che
CPaBHHTEITHO HUCKA aHTHOKCHIAHTHA aKTUBHOCT. AHAIM3BT O€Ile MPOBEACH MO MeToa Ha Ou
et al. (2001), ¢ moaudukaius Ha Denev et al. (2010) Ha criektpoduiyopumerbp FLUOstar OPTIMA
(BMG Labtech). Pesynrarute 0Osixa mpencraBenu kato TE/g. GSR-PSC (475.8+22.6 pmol
TE/g) ce oTkpou ¢ Haii-BHCOKa aKTUBHOCT, mocieaan ot MP-PSC (313.3£13.9 umol TE/g).
CoabpkaHrero Ha oOmu ¢GeHonmn U ¢uraBoHOUAM B mpodute Oemie cbino Hucko (Taoda. 2).
HaoOmonaBanata aktuBHOCT 10 ORAC Metona Oerie B ChOTBETCTBHE ChC ChIBPKAHHETO HA
o0 eHOM B KOMIUTEKCHTE. BCruko ToBa mokas3Ba, ye antnokcuaanture B GSR-PSC u MP-
PSC msamar cemiecTBeHa poiisi B HAOMIOJaBaHUTE CSPEKTH NPH TPETHUPAHETO HA KPHBHH
(darouuTu ¢ TIX, ¥ OTUETEHOTO MOHIKEHUEe B oOpasyBaHeTro Ha POK npu xoctumynupane c
GSR-PSC u OZP wm PMA (¢ur. 2). CnemoBarenaro in Vitr0 mpoTHBOBB3MATUTETHOTO
neiictue Ha GSR-PSC ce ppmxemie npenu Bcuuko Ha [13-te B komriekca. ToBa TBBpaeHUE
e Ob7e mpoBepeHo ciel u3ciaensane Ha mpeuuctenute [13 (1. 2.5.). Camo npodute ot G.
sanguineum mposieuxa aktuBHOCT M0 HORAC metona. AxtuBHoctTa Ha GSR-PSC u GSL-PSC
Oemre cxoana, Ho Hucka (¢ur. 3). AHaau3bT Oelre MpoBeaeH chriacHo Ou et al. (2002), mpu
M3MOJI3BaHe Ha cTaHnmapT ramoBa kucenmnHa. MP-PSC Haii-BeposiTHO He MoKa3a aKTHBHOCT TIO
HORAC wmetona, Thit KaTo chabpkanueTo Ha YK, KouTo OMxa ImposBHIM METajl-XeJaTHPaIlH
CBOICTBa, Oellle MHOrO HUCKO B Ta3u mnpoba. Ot apyra crpaHa NEKTUHUTE B KPbBHHS 3/IpaBel]
nposiuxa Hucka HORAC akTHBHOCT, BEpOSTHO 3aII0TO Os1Xa BUCOKOMETOKCHIIUPAHHU.

2.4. Epekmu Ha Komniekcume om KpvbBeH 30pasey U CubpHeld 6bpXy 00pasysanemo Ha
ouoguim om npodbUOMUYHU U NAMO2EHHU baKkmepuu

[Ipu mbpBuUs eKcriepuMEHT Oellle TeCTBaHa MPeOHMOTHYHATA CIOCOOHOCT Ha TPUTE MPOOHU
(2%, w/v) Bepxy 19 npobroTrunu mamMoBe oT MKB, nzonupanu oT OBJIrapcko KUCEI0 MIISKO,
KaThK, pa3IUYHH CHpeHa (BKI. 3€JI€HO CHpEHE), OPYTHM MIEYHU NpPOAYKTH H XOpa.
JlombnaautenHo Oemie u3cieaBaHa wHxuOMpamara crnocoOHocT Ha [I3K BbpXy 2 maroreHHu
mama ot E. coli m 1 or Pseudomonas aeruginosa. TecroBere Osixa mpoBeieHd B iN Vitro
MojenHa cuctema ¢ kiaeTku (1x10° kmeTkm/amka), kKoMTO OfXa B eKCIIOHEHIMadHa (a3a Ha
pactex (caen 20 h). 3a menra Oemre usnona3Bana Moaudunupana (63 BbIICPOI-ChIbPIKAIIH
cbctaBkd) MRS xpanuTenHa cpema, B KOSTO KaTo €IUHCTBEH BBIVIEPOJCH H3TOYHHK
npucberBaxa [I3K. Tlpeau mHKyOMpaHeTro KieTkuTe Osixa 100pe MPOMUTH C (DU3HOIOTHYEH
pa3TBOp M PacTEXBT UM ce cieneinie 10 96 h ¢ MHAMKATOPHO Oarpuiio OPOMKPE30J MypIyp
(Tropcheva et al., 2013). 3a moJIOXHTENHA KOHTposia Oerre wu3moia3Bana Glc. Pesynrarute
nokasaxa, e 19-te maama MKB u maToreHute He MOTaT Ja YCBOSBAT KOMIUIEKcHuTe cien 96 h
Ha KYITHBHpaHE TMpHU H3CIEABAHUTE YcloBHs (HE € Moka3aHo). ToBa Hail-BeposITHO ce
JbIDKEIe Ha CIOXKHHUTE MO ChcTaB M crpoex [13 B mpoOute, 3a 4MeTO acHMMHIUpAaHE ce
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M3HUCKBAT MO-00raTh KaTaOOJUTHH BB3MOXKHOCTH. [l0 MPHUHIMII € HW3BECTHO, Y€ IMO-IPOCTO
YCTPOCHUTE TIUKAHU, KATO CKOPOsIa M UHYJIMH MPOSIBSABAT MMO-A00pY MPEOMOTUYHH CBOWMCTBA,
B CPaBHCHHE C HAaTUBHUTE MEKTUHU (Wang et al., 2020). C moMoIITa Ha €H3UMHH MOTUPUKAIINY,
obade, ¢ BB3MOXKHO JIa C€ MOJy4aT NMEKTHHOBU OJMT03aXapuH, KOUTO MOTaT Ja CTUMYJIUpPAT
pacTexa Ha peluiia leHHU JakTooarmim (Gullon et al., 2013).

07 - - - - ®ur. 4. In vitro onensasane Ha
E os o0Opa3yBaHeTo Ha OMOPUIM OT
g 05 MJICYUHOKHCEIM M IIaTOICHHHU
£ 04 ' (Ec Ty, Ec 25622 u Pa)
S 0a Oakrepun, Tpetupanu ¢ GSL-
5 o2 - PSC nnu Glc (2%, w/v) 3a 96
o h mpu 37°C. Kontpona (6e3
© , KJIETKH).
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© OMRS 6ynbor| ¢ Glc s MRS 6ynboH ¢ GSL-PSC ©

Brpeku ye komIuiekcuTe He NMposiBsiBaxa npednotuyHa akTuBHOCT Bbpxy MKD Hue ce
HaTbKHAXMe Ha JPYro He MO-MaJIko BaXXHO TSIXHO cBOWcTBO. IIpu mpobuTte Oemie HabI0gaBaHO
[aMOBO-CIEU(UYHO CTUMYJMpaHe Ha 00pa3yBaHETO HAa OMO(UIM OT HSKOW OT TECTBAHUTE
KynITypH. BrnodumM-(popMupamara aKTHBHOCT Oelle W3clefBaHA MpU KoHIeHTpamms 1x10°
KJIeTKH/aMKa 1o metona ¢ kpuctan Buosier (CV tect) mpu 570 nm (Vacheva et al., 2012) Ha
SPEKTROstar Nano-UV-Vis (BMG Labtech). VYmepeno oOpa3yBane Ha OnopuiIM
(2% Ol konrpona<OlIlnposa<d*Ollkonrpora) TPU KyATHBUpPaHE Ha NakToOarmmute ¢ GSL-PSC Geme
ycranoseno mpu Lrh 3 (L. rhamnosus), Lpl 6 (L. plantarum) u Lf 2 (L. fermentum) mamoBete
uiu toBa mpaBu 15.8% ot tectBanuTe mpobuotunu (¢ur. 4). Morar aa ObAaT COMEHATH
coino mamosere Lpl 8 u Lb Z23 xato cnabo o6pasysamiy 6uodunm (Ollnposa< 2XOlIlkourpona)
npu Tpetupane ¢ npodara. GSL-PSC notucHa oOpazyBanero Ha OnouiIM Ipu ABETE TECTBAHU
kyarypu Ha E. coli, karo mambt EC Ty € KIMHUYEH H30JaT OT BH3PACTHA KEHA C MOBTAPSIIU
ce uH(pekuun B ypuHapHHs TpakT. [lomoben edekr He Oeme HabmomaBan npu P. aeroginosa
(Pa). Ctumynupanero Ha OnopuIMOOpa3yBaHETO MPU MPOOHOTHIIMTE € IOJE3HO 3a TAXHOTO
omnensBane npu ctpecoBu yciaoBuss B CUT u 3a TanunupaHe Ha YpPEBHUsS €MUTEN C MOJIE3HU
0aKkTepuu, KOUTO MOraT Ja KOMYHHKUpPAT ¢ MHTeCTHHAJIHATa UMyHHa cuctema. [loTuckanero
Ha QopmMupaHeTO Ha OMOPUIMHU OT MATOT€HUW B YepBaTa C PA3IUYHU MPUPOJHU MPOAYKTH
Mpearnoara 3alMTHO JAEHCTBUE, KaTO MOTEHIMAanbT Ha OwmikoButre u reoHHTE [I13 B TOBa
JIeCTBHE BCE OIIIE HE € PA3KPUT.

Ha ¢ur. 5 ca npencraBenu pesynratute 3a popMupane Ha 6nouam moj AeHCTBUETO
Ha GSR-PSC. Ilpob6ara mpeau3Buka ymepeHoTo ¢dopmupaHe Ha OHOPHUIM OT H3BECTHATa
owirapcka Oaxtepust Lactobacillus delbrueckii subsp. bulgaricus. Cxoana aktuBHOCT Geriie
nocturHara npu mamosere Lpl 1, Lf 1 u 2, u Oemre U34KMCICHO, Y€ yMEpEHa aKTUBHOCT CE
Habmronasa pu 31.6% ot MKb. CnabGo o6pa3yBane Ha 6MOGMIM ce IeTeKTHpa MpH IIaMOBETe
Lbp x u Lrh 2. GSR-PSC ce oTkpou kato mpobara, KosITo MoBius 6nohuimMoOpazyBaHeTo pu
Hail-mHoro MKDB. 3HaunTtenHo mHXuOupamo aeiictsue Ha (opmupaHeTo Ha Ouoduim Oere
HamepeHo camo npu EC 25622, a npu npyrute 2 naroreHa Oeme HabIr01aBaH 0OpaTeH e(eKT.
ToBa nokasBa, ye aktuBHOCcTTa Ha [13K e mamoBo-, a He BU10BO-cienuduyHa.
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I13K ot rebara crumynupa ciaboto oOpasyBane Ha Onoduam mpu mamosete Lrh 1, Lb
Z13, Lpl 2, Lpl 1 u Lf 2 (¢wur. 6), xoero npasu 26.3% oT TecTBaHUTe mpodbuoTuim. [Ipu
naroreauTe ¢ MP-PSC ne Oeme mocturHat notuckaiml epext BbpXy OmoduamMoOpazyBaHETO
npu uscnensanute ycioBus. [Ipy MP-PSC u GSR-PSC 6sxa monydeHn Maiko Mo-100pu
pesynratu ot Te3u npu GSL-PSC BeposTHO mOopay HATMYUETO HA HUIIECTE/TIIMKOTEH B TAX.

[Ipu BTOpHSs excriepumeHT Osixa moadpanu 14 mama MKB, nzonupanu ot karek (L1 1o
L14) u 11 mama oT apyru MJIEYHHU MPOAYKTH W 4YOBEIIKAa KbpMma. Te3u 25 KynTypu He Osxa
W3CJICBAaHM B ITBPBUS CKCIEPUMEHT W OsiXa BKIIOUEHH, 3a JIa C€ YBEIUYH OposT Ha
ckpunupanute MKB B ThpceHeTo Ha NMpeOMOTHYHU CBOWCTBA M €(PEeKTH Ha MPOOHTE BBHPXY
onodpuimodpasyBanero or MKB. bakrepuanHusT pacTex, B IpUCHhCTBUE HAa KomiuiekcuTe (2%,
w/V), ce crenelie KoJuYecTBEHO B auHaMuka oT 0 g0 96 h, kaTo MoJoKHUTEeTHA KOHTPOJIA
ciyxkele Jlakto3a. HoBUTe KylTypu ChIlo HE MOxkexa jJa ce pa3BuBat B cpena ¢ [13K (e e
noka3aHo). JlombJIHUTETHO Oelle MPOBEICHO ABYKpaTHO mnpe-kKyntuBupane Ha MKDB BbB
Berancka cpena veg MRS ¢ men onuT 3a MHAyIMpaHe Ha CHUHTE3a HA HSIKOW XHUIPOJIA3H, C
KOUTO Ja CTaHe Bb3MOXHO ycBosiBaHeTo Ha [I3K. OcBeH ToBa Oelie M3MOJI3BAaHO M BHCOKO
Mukpo6Ho uncio (10° CFU/mL), 3a 1a ce cuMyaupaT ycIOBMATA HA 37IpaB CTOMALIHO-YpEBEH
TPaKT, C JOMUHHpaHe Ha aoOpuTe OakTepuu Haj jommrte. [Ipu Te3W yclIoBUsS OTHOBO HE ce
HaOmoaBarie pacrtex (He e mokaszano). lllamoBeTe MUHaBaxa B peXKUM Ha TNayBaHe, KaTo Te
He ry0exa BHUTaJHOCT, HO HE C€ YBelHuYaBalle KIeThbYHATa NOMyNalus. 3aToBa OTHOBO
MPOBEPUXME CMOCOOHOCTTa UM Ja (popmupaT OMOPHUIMU B TE€3M JIMMUTHPAIIU YCIOBUS, TPU
OTCHCTBUETO Ha yCBOSIEM BBIJIepojieH U3TouHUK. Ha ¢ur. 7A ca npeacraBeHu pe3ynTaTuTe OT
tpetupaneto Ha MKDB, wmsommpanu ot karek. Tpure I[I3K He crumynupaxa Ouodumm-
dbopmupanetro. ['mamyBamuTe KIETKM OT U3MUTAaHUTE KAHIUAAT-MIPOOUMOTHUIINA, BBIPEKU
BHCOKOTO MHKPOOHO 4YHCJIO W BeposTHaTta (UOrUm Sensing KOMYHMKAallus, HE OTKJIIOYBAT
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MexXaHU3MuTe Ha Gpopmupane Ha 3amuTeH ouodunm. [lo npunimn mamosere L2, L12 u L4 ca
yMepeHo 10 cwiHO OuoduaMm-dopmupamu. [logoben edexkr ce HaOmogaBamie W MpU
ocrananute MKDB, u3osmpanu ot Apyru MieyHH IPOIyKTH U Xopa (¢pur. 7B).
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0 g sy '>' 0,15 1 E.coli E.coli E.coli E.coli E.coli Str. 5._
E.coli Ecoli E.coli E.coli E.coli»”St. s.~~ O HB101 2592 1655 420 11775 mutans enterica
HB 101 25922 1655 420 11775'\Tulansenteric3) 0,25

il Tl

®wur. 8. In vitro mosnusBane Ha pacteka (A)) u obpasyBanero Ha onopmim (B)) oT
KIMHAYHU B peepeHTHU NaTOreHHH mamoBe, Tpetupanu ¢ tpure [13K umm makrosa
(2% wiv) 3a 96 h mou 37°C.

Ilpy HUTO e€AMH OT JAaKTOOAIMIMTE HE C€ OTKPU CTATHCTHYECKH JOCTOBEPHO
HaMaJsIBAHE Ha OTYETeHUTE OMOdMIMHU, KOeTo o3HavaBa, ye [I13K He MOBIHMSIBAT HEraTHBHO
To3u mporec. ETo 3amo Oemie xumore3upaHo, de B ycimoBusra Ha 3apaB CUT, korato
kosimuectBeHo MKB pomunupat, no6assuHero Ha II3K O OrpaHuymio caMo MaTOrCHHUTE.
3aToBa Osixa MPOBEJCHU W3CIICABAHUS U C HAKOJKO maToreHHu mama Ha E. coli, 1 mam ot Str.
mutans u 1 ot S. enterica serovar Thiphymurium. Ilpu mamoBere Ha E. coli mo-ckopo Hsamarire
pacTex, HO TpPU KYITYpUTE OT JAPYTUTE JBa IMATOreHa Oelle OTKPUT cliab pacTex mpu
tpetupane ¢ [13K (¢pur. 8A). TTo-BaxkeH ¥ MPaKTHYECKH 3HAYUM Oeriie epeKThT Ha MOTHCKAHE
Ha opMupaneTo Ha 6roduaM npu Bcuuku matoreHu (pur. 8b). ToBa ¢ GHONOrHYECKH 3HAYNM
edeKT, Thil KaTo YCHIICHO Ce ThPCAT CPEACTBA 3a O0pOa ChC CATMOHEITHHUTE | AP. HHPEKIIUH.
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2.5. Xpomamoepagcko npewucmsane u pazoensive na I[13-me 6 GSR-PSC

GSR-PSC Geme momiokeH Ha NPEYUCTBAHE M pPa3JeNisgHE Ype3 aHWOHOOMEHHa
xpomarorpadusi, ¢ uznon3Bane Ha HenozapmwxkHa paza or DEAE-Sepharose CL-6B u enyentu
nect. Boja, U Bogau pazrBopu Ha NH4HCOg, ¢ paznuynu MoapHu KOHIICHTpAauu. AHAIH3UTE
6sxa u3Bbpmenn Ha FPLC cucrema BioLogic® LP (BioRad). IIpu nposeneHuTe TIpeaBapuTeIHI
eKcriepuMeHTH B pexkuM Ha juHeeH rpaaueHT 0-1 M NH4HCO3 (¢dur. 9) 6sixa ompenenenu
noaxoAsmuTe ycinoBus 3a npeunctBane Ha [13-te (¢ur. 10). [Ipu BB3NpUETHTE YCIOBUS 32
ananmu3 Ha [13-te Gsixa mosydenn 1 HeyrpamHa u 5 kucenu (paxmun. C 1en HaTpynBaHe Ha
HY)KHUTE KojuuecTBa mpeuucrteHu [I3 3a mpoBexjaHe Ha NOCHEABAILUTE XUMHYHU U
OMOJIOTMYHU aHAJIM3M Osixa M3BBPIIEHU 8 MpenapaTUBHU aHaln3a. B Kpas Ha BCEKH aHaIu3
O0sixa mnomydeHun 1o 210 QpakuMOHHM €NmpyBEeTKH, KaTo EeIYLHUOHHMAT Npodui1 Ha
anHanmsupanute 13 Gemre BU3yanusupan upes onpenensiHe Ha oomuTe 3axapu (Dubois et al., 1956)
n oo6uure YK (Thibault, 1979) BbB Bcuuku (hpakuuoHHU enpyBeTku. [lopaan xereporeHHocTra
Ha rpo0ara ce Hajarame MOHUTOPUHT Ha Tpo(uIia cie1 BCeKH aHau3.
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®@ur. 9. [IpenBapurenen aHaim3 3a xpoMmarorpadcko mpeducTBane U pasuaensHe Ha GSR-
PSC na xomona DEAE-Sepharose CL-6B (1.5%50 cm) B nmuHeen pexum Ha emyupane (1
mL/min) ¢ 0-1 M NH4sHCOa. IIpobara (150 mg) e pasrBopena B aect. Boaa (7.5 mL).
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®wur. 10. Xpomarorpapupane Ha GSR-PSC Ha xonona DEAE-Sepharose CL-6B (1.5x50
CM) B cThIANOBHICH peskuM Ha eayupane (1 mL/min) ¢ 1) 300 mL H.0, 2) 200 mL 0.1 M
NH4HCOs3, 3) 300 mL 0.3 M NH4HCO3, 4) 300 mL 0.4 M NHsHCO3 u 5) 370 mL 1 M
NH4HCOs3. [Ipobara (150 mg) e pasrBopena B aect. Bojaa (7.5 mL).
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H3e600u/Ob061ienue

B Hacrosmms mnpoekT Oemie yCTaHOBEHO, Y€ KPBBHUS 3/paBel], CbhpHENara W
anoOakrepuute A. laxa, O. limosa u P. molle ca HOBM M3TOYHMIM HAa KUCENH U HEYTPATHH
[13 ¢ umyHOMOMYHMpaIIo AeHCTBHE. B pesynraT Ha XMUMUYHHUTE HM3CICABAHUS, TPE3 BTOPHS
eTarn Ha MMPOeKTa, Oelle YCTaHOBEHO, Y€ HEBBITICXHIPATHUTE CHEAMHEHUS B KOMIUIEKCUTE OT
nuaHooakrepunte 3aemar mexay 36.5% (PM-PSC) u 47% (AL-PSC), a mpu mpobute oT
ounkara u reoara mexay 25.9% (MP-PSC) u 23.2% (GSR-PSC).

BuonornyauTe M3cneaBaHus mpe3 To3M eTar 0sxa POKyCHpaHH BBPXY KOMILIEKCHTE OT
KpbBHUS 31paBel] U cbpHenara. GSR-PSC u MP-PSC aktuBupaxa €X VIVO mpoayKunusTa Ha
POK or uoBemkn KpBBHH (AaromuTH, KOETO JOMBJIHU U TOTBBPAM 1O OHOXWMHUYEH IIBT
Ha0JII0JaBaHUTE UMYHOCTUMYJIHMpAIIM €PeKTH Ha MpoOMTEe OT MBPBHS €Tal Ha MPOEKTa. 3a
pazmuka ot MP-PSC, GSR-PSC mnotucha ctumynupanara npoaykuus Ha POK oT kpbBHH
¢aromuTy, B ycinoBus Ha cTepuiiHa MH(eknus ¢ Bp3nanurenaute areHtn OZP u PMA. Tosa
MoKa3a JIBOMHCTBEHATa aKTHBHOCT WM TPOTHBOBB3MAIUTEIHHS MOTEHIIMAT Ha KOMILIEKCA.
HeroBoto chawspkanue Ha [13 Gemre 76.8%, ot xouto 20.1% ce mamaxa Ha Humecrero u 18%
Ha TIOJMYPOHHIUTE OT MeKTHHAa. Huckoto chappkanue Ha oOmu (eHomu u (HIaBOHOUIMN B
GSR-PSC, kakto u nuckara antuokcumanTHa aktuBHOCT Mo ORAC m HORAC wmeroaure,
JI0Ka3axa HeCHIIECTBEHOTO BIIHMSHHE Ha aHTHOKCHIAHTUTE BBPXY MPOTUBOBB3MATUTEITHOTO MY
nevicteue. CiieZJ0BaTEIHO MOXKE Jla ce MPeanoaoxu, 4e [13-Te B KopeHnTe Ha KPHBHHS 3/IpaBell
ca TOHE 4YacTHYHO OTTOBOPHM 32  HaONIONaBaHWUTE B €THO(APMAKOJIOTHSITA
MPOTHBOBB3MAINUTENHN €(PEeKTH Ha eKCTPakTH OT TAX. Hemro moseue, Moxke J1a ce AOMyCHE, 4e
WMEHHO TEeKTUHHUTE ca OWIIM CBBp3aHM C NposiBeHHs IBOMHCTBeH edekT ot GSR-PSC BBpxYy
(daromutute, Thil KaTo MP-PSC He mposiBu momgo0HO AelcTBHE W HE ChAbpIKAIIE MEKTUHH.
ToBa e ObJe MPOBEPEHO MPH peaTU3upaHe HAa TPETH €Tall Ha MPOEKTa 4Ype3 MPOBEXKIaHEe Ha
MMYHOJIOTUYHH M3CIICABAHUS C BE€Ue MPEUUCTEHUTE OT Bropus etar [13.

B onensBaneTo Ha Ouosormunara aktuBHOCT Ha [I3K oT kpbBEH 3/1paBen U ChpHENa
Oere OTKPHUTO, Y€ Hapea ¢ IMyHOCTHMYJIMpAIaTa U MPOTHBOBB3MAINTEIIHATA UM aKTHBHOCTH,
TE MPHUTEXKABAT W IMOJIE3HH €(PEeKTH BBPXY KaHIUIAT-IPOOMOTHYHH JIAKTOOAIIMIIN, U30JIUPaHU
OT KHCEJI0O MJISIKO, CHpEHa, KallKaBall, KaThK, U3Bapa W YoBemka kbpMma. Benpeku, ue 13K He
cTUMyiupaxa In Vitr0 pacrexxa BBB BCHYKA 44 TECTBaHU I[aMa, MPOOUTE YyBEIMYMXA
obpasyBaHeTo Ha moje3eH onoduam mpu Hiakou oT Tax. GSL-PSC, MP-PSC u GSR-PSC (2%,
W/V) ce xapakTepusupaxa CbC ciaba WiIM yMepeHa OHo(UIM-0OpasyBalia CIIOCOOHOCT MpHU
11.4%, 11.4% u 13.6% ot 44-te mamoBe. JJombiaHutenHo Oemie oTkputo, ue npodure (2%,
Ww/V) motrckar 6uoduiM-GopMUpaHeTo pH MaToreHHu u pedepentau mamose Ha E. coli, Str.
mutans u S. enterica. EBentyamnara npotuBoBb3nanuTeaHa akTuBHOocT Ha GSR-PSC wu
n30uparenHoTo My JAedcTBUE TpuU OHOGUIM-POPMHpPAHETO OT MOJE3HH U OOJECTOTBOPHU
OakTepuu pa3KpuBaT MOTEHIIMANa Ha KOMILIeKkca U HeroBute [13 3a moamomarane TpeTupaHeTo
Ha Bb3maneHus u uHpekuun B CUT. HeoOxomumu ca MOOBAHUTETHH €X VIVO U in VIivo
W3CIeABAHMS C MOAXOAIIN SKCIIEPUMEHTATHU MOJIETIH 3a JOKa3BaHe Ha mpuiiokeHueto Ha [13-
T€ OT KOPEHUTE Ha KPBBHUS 31paBell BbB (QYHKIMOHAIHOTO, JUETUYHO XPAaHCHE HA YOBEKA U
o6uomenununHara. Habmonasanure nosiesnu epexty Ha GSL-PSC u MP-PSC cbiro 3aciyxasar
BHUMaHMe, 3aToBa € IUJJaHyBaHO  Xpomarorpadcko  (pakUMOHMpaHE, XUMHYHO
OXapakTepu3MpaHe M OLIEHKAa Ha OHOJIOrMYHATa AKTUBHOCT Ha IOJYYEHUTE MPEYHCTEHU
(bpakuuu mpu pearu3upaHe Ha TPETH eTarn Ha npoekta (Bmwk [puiiokenue 9).
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Ilyonukayuu (u3ne3nu uau nooadenu 3a neyam nyOIUKaAYUU, 8 KOUNO UPUYHO € U3KA3AHA
onazodapuocm kvm Ilpozpamama) u yuacmus na nayunu gopymu

Hpes BTOpUA C€Tall Ha  MNOCTAOKTOPAHTCKUSA MMPpOCKT Ca NOATOTBCHU  [BC
CKCIICPUMCHTAJIHU CTaTUMH.

IMopagenn nydankanum:

1. Yordan N. Georgiev, Tsvetelina G. Batsalova, Balik M. Dzhambazov, Manol H. Ognyanov,
Petko N. Denev, Daniela V. Antonova, Christian W. Wold, Irina Z. Yanakieva, lvanka I.
Teneva, Berit S. Paulsen and Svetlana D. Simova. Immunomodulating polysaccharide
complexes and antioxidant metabolites from Anabaena laxa, Oscillatoria limosa and
Phormidesmis molle. PwromuchT mpeacTaBiisiBa EKCHEPUMEHTAIHA CTaTHs, KOSTO €
nmojaaena Ha 30.11.2020 r. B nayuno crnimcanue Algal Research (M®=4,008 3a 2019 r., Q1
3a ,,Agronomy and Crop Science” mo manHu Ha Scopus ot 2019 r.) Ha H3IATEICTBO
Elsevier. PekonucsT ce penensupa ot 11.01.2021 r. Toit e npencrasex B [punoxenue 1.

IHoarorseny ny0/MKanMu 3a NOAaBaHe:

1. Yordan N. Georgiev, Tsvetelina G. Batsalova, Balik M. Dzhambazov, Lili I. Dobreva,
Manol H. Ognyanov, Petko N. Denev, Svetla T. Danova, Svetlana D. Simova, Ondrej
Vasicek, Christian W. Wold, Berit S. Paulsen, Albert I. Krastanov. Acidic and neutral
polysaccharide complexes from Geranium sanguineum L. and Macrolepiota procera
(Scop.) Sanger stimulate human leukocytes and probiotic biofilm formation. PsxomucsT
npeacCTaBIsiBa CKCIICPUMCHTAJIHA CTaTHA, KOATO € IMOATOTBCHA 3a IMOAAaBaHC B HAYYHO
crimcanue International Journal of Biological Macromolecules (M®=5,162 3a 2019 r., Q1 3a
Medicine (miscellaneous) u Energy (miscellaneous) mo mannu Ha Scopus ot 2019 r.) Ha
usnparenactBo Elsevier u me Obae momamen mo kpas Ha ¢epyapu 2021 r. B momenra
MPEACTON TOCIAEAHO OOCHKIaHE Ha CTaTHATa OT BCHYKH CHABTOPH, NPEAU IOJaBaHE B
cnucanueTo. PeronuchT € npencrasex B Ipuiioxkenue 2.

[ToCTOOKTOPAaHTCKHUAT MPOEKT € MPEICTaBeH C YCTHU JOKIAJM Ha CICTHUTE HAyYHU
(dhopyMu B cTpaHaTa U 4yKOWHa:

Me:kayHapoIHU HAYYHH KOH(pepeHum:

1. Yordan N. Georgiev, Berit S. Paulsen, Ondrej Vasicek and Balik M. Dzhambazov. Keynote
lecture: In search of natural heteroglycans acting as valuable immunogenic mimetics with
future applications in the human health care. 16™ International Conference on
Polysaccharides-Glycoscience, 5" November 2020, Prague, Czech Republic.
Kondepennusra Gemie opranuzupana oT YemkoTo XUMUYECKO JPY>KECTBO M YHUBEPCHUTET
II0 XUMMHA W TCXHOJOrusd B TIP. Hpara. Pestomero Ha JOoKJIaga € IpCACTABCHO B
Mpuioxenne 3. Jlonbaaurenno, B manka "Prezentacii" e BkiIroueH W caMusaT Jokiaa. B
pe3yiaTar Ha Y4YaCTUCTO Ha I(OH(i)epeHI_II/ISITa Oerre IOJIyd€Ha IIOKaHa 3a Hay4HO
ChbTPYAHUUCCTBO U NMOATOTBAHC HAa CbBMCECTCH MCKAYHAPOJACH IMPOCKT, B pAMKUTEC Ha EC, C
rpynmata Ha mpod. a-p Jana Copikova, Department of Carbohydrates and Cereals,
VHuBepcuTeT 1o xumus u Texnodorusi, rp [para, Uexus (IIpunoxenue 3a).

2. Yordan N. Georgiev, Tsvetelina G. Batsalova, Lili 1. Dobreva, Balik M. Dzhambazov,
Manol H. Ognyanov, Petko N. Denev, Svetla T. Danova, Svetlana D. Simova. Biologically
active acidic and neutral heteropolysaccharides from Geranium sanguineum L. and
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Macrolepiota procera (Scop.) Singer. International Symposium on Bioinformatics and
Biomedicine 8" 10" October 2020, Burgas, Bulgaria. Kondepennusra 6emre opranu3upana
or Yuusepcurer ,JlIpod. n-p Acen 3marapoB“ — Bbyprac, Uncturyr mo Ouodusuka u
ouomenuuacko uHxkenepctBo kbM BAH, YMBAJICM "H. U. Muporos" rp. Codust u
Cpio3 Ha yuenute B bbarapus. Pestomero Ha noknana € npeacraseHO B Ilpuiioxenue 4.
JlombyiHUTENHO, B manka "Prezentacii" e BxiarodeH W camusT Jokian. Ilpu ydactuero Ha
KoH(epeHIHsTa Oemle crieuenena Harpaaa 3a Hail-no0bp YCTEeH AOKJIa Ha MJIaJl yUYeH.

bnaronapenue Ha mpoekra Oeme (PMHAHCUPAHO U yYaCTUETO C JOKJIAJ 3a IPEICTaBsIHE
Ha HEMyONMKYBaHM PE3YyNTaTH OT JHCEpPTAalusATa Ha MOCTAOKTOpAaHTAa Ha ClIEHATa HaydHA
KOH(pepeHIHs:

3. Mopman H. Ceoprues, Manon Xp. OrusiHoB, Becenun K. KbcoBcku, [lanuena B. AnToHoBa,
Mapus I'. KpauanoBa, Iletko H. JleneB, Anenuss B. buomapcka. W3cnenBane Ha
KOMILJIEMEHT-(DUKCUPAIIIUTE CHEIWHEHUS B HMYHOJOTMYHO AaKTHUBHU MOJIM3aXapUIHU
KOMIUIEKCH OT TPAJUIIMOHHM JieueOHU pacteHus. HOOwieiiHa HayyHa KOH(EpEHIHS C
MEXIYHApOIHO ydacTue ,,Meaunuaa Ha Obaemero, 29-tu — 31-8u okromepu, 2020 1., Tp.
[TnoBouB. Kondepenmusta Oeme opraHu3upaHa MO TIOBOJ Ha 75 TOIUIIHWMHATA OT
OCHOBaBaHeTO Ha MemunuHcku yHuBepcuteT — [lnoauB. Pestomero Ha noknaga Oere
nyOJMKYBaHO Ha aHTIIMICKK e3uK B HaydHo crmcanue Folia Medica, [62(Suppl. 1), 2020,
46] u e npeacrasero B Ipunoskenue 5. JlombaauTento, B namnka "Prezentacii" e BKIroueH u
CaMUST JTOKJIaI.

IloaroTBsine Ha Me:KIyHAPOAEH HAYYeH NMPOEKT:

B pesynTar Ha y4yacTHeTo Ha MOCTAOKTOPAHTA, C AOKIAJ] MO Pe3yaTaTH OT MPOEKTa, Ha
crenmanusupanata koHdepenmmsa 15" International Conference on Polysaccharides-
Glycoscience mpe3 2019 r. B rp. [Ipara Gemre ycTaHOBEHO HAy4YHO CHTPYAHHYECTBO C Tpyriara
Ha mipod. 1-p FOpuii Ckopuk oT MHCTHTYT MO BHCOKOMOJICKYJIHU CheIMHEHHS KbM Pyckara
akamemuss Ha Haykute B Tp. Cankt IlerepOypr. [IBere rpymu MOArOTBUXME CHBMECTHO
MIPOEKTHO TMpe/yIoKEeHne Ha Tema ,M3cienBaHe Ha CTpyKTypaTa M BB3MOKHOCTUTE 3a
NPUJIOKEHHE B OMOMEIMIIMHATA Ha MOJIM3aXapuauTe OT JedeOHOoTo pactenue Bistorta major
Gray (kbpBaBuue)“ B ,,KOHKypC 3a MPOEKTH MO MPOrpaMH 3a JBYCTPAHHO CHTPYAHUUYECTBO -
boearapus - Pycus — 2019-2020 r.“ kbM @onp ,,Hayunu uzcnenanus* u Pyckara gponnmanus 3a
(dbyHIaMeHTaIHU HW3cleABaHus. AHOTAlMsATa Ha NPOEKTa W pE3yJlTaTuTe OT KOHKypca ca
BKioueHu B Ilpunoskenne 6. [ToaroTBeHUAT OT OBIArapcKusi KOJIEKTUB MPOEKT moiaydu 99.5%
OT perieH3upaHeTo B bbarapus, Ho He Oemie om00peH 3a (UHAHCHpaHE OT JABYCTpaHHATa
OBbIrapo-pycka KOMUCHS.

[Monyasipu3npane Ha MPOEKTA B 001IECTBOTO:

[loAroToBKa Ha HAyYHO-TIOMYyNIApHA CTaTHA C aBTop Mopman I'eoprueB u chc 3arjiaBue:
JleueOHUTE  pacTeHUss  ChABPKAT  UMYHOJOTMYHO  aKTMBHHM  [OJU3axapuId ¢
MIPOTHBOBB3MAINUTENEH MOTEHIMAN, KOSTO 1e Obje noaajeHa B cnucanue , IIpupona*“ na BAH
B paMkuTe Ha Mecell (peBpyapu 2021 r. PekonucsT e npeacrasex B [lpuiosxkenue 7.

IpencTaBsiHe Ha TpOeKTa B MHTEpBIO Mo TMokaHa ot crnucanue Bglobal (https://bglobal.bg/),
YHETO MyOIUKyBaHE MPEICTOU CKOPO.
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Usnonssanara nmuTeparypa Moxe ga 6s1e HaMmepena B [lpuioxenue 8. B Ilpuioxenne
9 e mpezcraBena PaboTHa mporpama npu peatusEpaHe Ha TPETH €Tall MO MOCTHAOKTOPAHTCKASA
IPOEKT. Bcwuku npuiioxkeHns KM OT4eTa ca MPeICTABEHHA CaMo B €JIEKTPOHHHS BAPHAHT.

Jlata: 04.02.2021 r. H3roTBum: ........... 535258

rp. Codpus /rn. ac. g-p umx. Mopnan T'eopruen/
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