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Pe3ome

B HacTOsIII0TO Mpoy4YBaHe ¢ u3ciieiBaHa in Vitro aHTHOKCHIaHTHATA AKTHBHOCT U ChABPKAHUETO
Ha MoJU(EHONIM Ha EKCTPAaKTH U (Ppakuuu OoT 54 jeyeOHU pacTeHusi, KOUTO ce Ipwiarat B
Obparapckara HapogHa MeauiuHa. OT aHaNM3a HAa MOJMYYCHUTE pe3yiNTaTH € u30paH eauH BUI
pacTeHue, YMHTO EKCTPaKT ga ObJe MPOyYeH 3a aHTHOKCHUIAHTHA W TPOTHBOBB3MAIUTEITHA
aKTUBHOCT IPH €KCIIEPUMEHTHU C KJIEThYHH KYJITYpPU M MOJIEJIH C OIIUTHU )KUBOTHHU. M3cienBaHo e
BIIMSIHAETO Ha eKCTpakT oT Agrimonia eupatoria B mpeaaunonutHa (3T3-L1) u makpodixHa
(J774A.1) xneTpuHa KyJITypa BHPXY KIEThYHATA )KU3HEHOCT M €KCIIPECHsITa Ha T€HHU, CBBP3aHU C
AHTHOKCHUJIAHTHATA 3allUTa ¥ BBH3MAJIEHUETO B MOJENl Ha WHIYLUUpPaH OKCHUAATHBEH cTpec. B
eKCIIEpUMEHTaJIeH MoJied ¢ oOpeMeHsBaHe ¢ (PpyKTo3a C 1ed NpeJU3BUKBaHE HAa METaOOIMTHU
HapYyILCHUs TIPH IUTbXOBE, € M3CNe/iBaH e()eKThT Ha TpHEMa Ha BOJAEH eKCTpakT or Agrimonia
eupatoria BbpXy MapKepH 3a OKCHIATHBEH CTATYC B CEPYM U ThKAaHHU XOMOI'€HATH, a ChIIIO TaKa

)41 Bpry eKcnpecm{Ta Ha I'€HU B MaCTHA THKaH.
Abstract

In the present study, the in vitro antioxidant activity of extracts and fractions from 54 medicinal
plants used in Bulgarian folk medicine was investigated. Based on the analysis of the obtained
results, one plant species was selected and its extract was studied for antioxidant and anti-
inflammatory activity in cell culture experiments and experimental animal models. The effect of

Agrimonia eupatoria extract was studied in preadipocyte (3T3-L1) and macrophage (J774A.1) cell



culture on cell viability and on expression of genes related to antioxidant defense and inflammation
in models of induced oxidative stress. In an experimental model of fructose overload to induce
metabolic disorders in rats, the effect of the intake of an aqueous extract of Agrimonia eupatoria
on markers of oxidative status in serum and tissue homogenates and also on gene expression in

adipose tissue was investigated. Obtained data

B4. IlpeacraBenu ca ny0JMKanMy, eKBUBAJEHTHH HA MOHOTpadus/XadnJInTauMoOHeH TPy

B.4.1 Kiselova-Kaneva Y, Galunska B, Nikolova M, Dincheva I, Badjakov I. High resolution LC-
. MS/MS characterization of polyphenolic composition and evaluation of antioxidant activity of
Sambucus ebulus fruit tea traditionally used in Bulgaria as a functional food. Food Chem.
2022;367:130759.

Abstract

The purpose of this study was to perform phytochemical analysis of tea from Sambucus ebulus
fruits concerning hydroxycinnamic acids, flavonol glucosides, stilbenes and proanthocyanidin
mono-, di- and trimers content. In total, 33 compounds were identified and quantified using UPLC-
DAD-ESI/MS/MS system and the results are presented in mg/g dry weight (DW). Among analyzed
hydroxycinnamic acids, 5-Caffeoylquinic acid (114.17 mg/ g) was most abundant, followed by 3-
p-Coumaroylquinic acid (50.33 mg/g) and 3-p-Feruloylquinic acid, p- Coumaric acid glucoside
and 4-p-Coumaroylquinic acid (31.36 mg/g, 29.78 mg/g and 27.70 mg/g, respectively). Flavonol
glucosides were represented predominantly by Quercetin-3-O-galactoside, Quercetin-3-O-
rhamnosyl-galactoside Quercetin-3-O-glucoside and Quercetin-3-O-rhamnosyl-glucoside (3.68
mg/g, 3.22 mg/g, 2.87 mg/g and 2.56 mg/g, respectively). trans-Resveratrol-3-O-glucoside,
epicatechin (40.62 mg/g) and proanthocyanidin di- and —trimers (19.90 mg/g — 31.42 mg/g) also
were present in the tea. ABTS cation decolorization assay revealed 1.248 mM UAE activity and
the percent of DPPH radical scavenging was 14.25%, corresponding to 39.07 pM Trolox

equivalents
Pe3rome

[lenTa Ha TOBa MpOydYBaHE € J1a C€ M3BBPIIN (UTOXMMHUYCH aHAIN3 HA Yail OT IUIOJIOBETE Ha
Sambucus ebulus oTHOCHO CBIBpXKAHUETO HA XHIPOKCHUKAHEIICHH KHCEIHHHU, (DIAaBOHOJIOBU
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TJIMKO3U[IU, CTHIIOCHH U IPOAHTOIMAaHUINHOBY MOHO-, T1- ¥ TpuMepu. 00110 33 cheAnHeHus 0sxa
uaeHTU(OUIIMPAHU U KoJmdecTBeHO omnpeaenenu ¢ momomra Ha UPLC-DAD-ESI/MS/MS cuctema
U pesydaTrature ca nmpeactaBeHu B mg/g cyxo Terio (DW). Cpen ananmusupaHute
XUIPOKCUKAHEIIOBH KHCEIHHH, S-KadeownxuHuHoBa kucenuna (114,17 mg/g) e ¢ Haii-BHCOKa
KOHIICHTpAllMs, CJelBaHa OT 3-p-KymapowixuHuHOBa kucenmuHa (50,33 mg/g) u  3-p-
(bepyIoMIXMHUHOBA KHCENIMHA, p-KyMapoBa KHUceluHa rioko3ua u 4-p -KymapomnixuHUHOBa
kucenunnHa (31,36 mg/g, 29,78 mg/g u 27,70 mg/g, cboTBeTHO). DIABOHOJOBUTE TIWKO3UIH Ca
MPEJICTAaBEHU MPETUMHO OT KBEpUETHH-3-O-TrajakTo3ua, KBepueTuH-3-O-paMHO3MI-TalaKTO3u/I,
KBepLeTHH-3-O-TII0K03u ] U KBepueTuH-3-O-pamuo3mi-rimoko3un (3,68 mg/g, 3,22 mg/g 2,87
mg/g u 2,56 mg/g, chorBeTHO). TpaHc-pecBeparpoin-3-O-riaoko3u, enukarexut (40,62 mg/g) u
MPOAHTOLMAHUINHOBH Tu- U —TpuMepH (19,90 mg/g — 31,42 mg/g) chuio nmpuchcTBaT B yasl.
Ananu3zbt upe3 ABTS katumon obGesupetsiBamr meton mokaza 1,248 mM UAE aktuBHOCT, a
npoueHTsT Ha DPPH panukanoBo obe3pexaane e 14,25%, crorBercrBamo Ha 39,07 uM Trolox

CKBHMBAJICHTH.

B4.2. Tasinov O, Dincheva |, Badjakov I, Kiselova-Kaneva Y, Galunska B, Nogueiras R, Ivanova
D. Phytochemical Composition, Anti-Inflammatory and ER Stress-Reducing Potential of
Sambucus ebulus L. Fruit Extract. Plants. 2021;10(11):2446.

Abstract

Sambucus ebulus L. (SE) fruits are used for their immunostimulation, hematopoietic and antiviral
potential. Recently, we focused on analyzing the mechanism underlying SE fruit aqueous extract’s
(FAE) immunomodulation and anti-inflammatory activities, with attention to its endoplasmic
reticulum (ER) stress-reducing potential. J774A.1 macrophages were treated with SE FAE alone
or in conditions of lipopolysaccharides (LPS) stimulation. Using GC-MS and LC-MS/MS, its
phytochemical composition was analyzed. To measure transcription and protein levels, we used
gPCR and Western blot, respectively. The prevailing phytochemicals in SE FAE were
hydroxycinnamic acids, proanthocyanidins and anthocyanins. The content of some amino acids,
organic acids, alcohols, fatty acids and esters were newly reported. Extracts exerted an
immunostimulation potential by stimulating 1L-6, TNFa, Ccl2, COX2 and iNOS transcription,
without inducing ER stress. SE FAE suppressed the LPS-induced transcription of inflammation
related genes (IL-1pB, IL-6, TNFa, Ccl2, Icam-1, Fabp4, COX2, iNOS, Noxol, IL-1ra, Sirt-1) and



reduced the protein levels of iNOS, pelF2a, ATF6a and CHOP. The effects were comparable to
that of salicylic acid. SE suppresses LPS-stimulated inflammatory markers on the transcription and
translation levels. Targeting ER stress is possibly another mechanism underlying its anti-
inflammatory potential. These findings reveal the potential of SE fruits as a beneficial therapeutic
of inflammation and ER stress-related pathological conditions.

Pe3rome

ITnomosere Ha Sambucus ebulus L. (SE) ce u3mon3Bat 3apajy TEXHUS HMYHOCTHMYJIHMPAILIL,
XEMOIIOETHYEH U aHTUBUPYCEH noTeHual. Hackopo ce cbecpeaoTounxme BbpXy aHaJIU3UPAHETO
HAa MEXaHHW3Ma, KOHWTO € B OCHOBaTa Ha MMYHOMOAYJIAlMATa W MIPOTHUBOBB3MAIUTEITHUTE
aKTUBHOCTH Ha BOAHUA eKcTpakT ot mioja Ha SE (FAE), kaTto o0bpHaxMe BHUMaHUE Ha HETOBUS
MOTEHIMAN 32 HaMallsiBaHE Ha cTpeca B eHpormiazMenus petukyiayM (ER). J774A.1 makpodaru
Osixa Tpetupanu camo ¢b¢ SE FAE wim B ycrmoBust Ha crumynanust ¢ jmmononusaxapuau (LPS).
dutoxumuuHuaT chetaB Ha SE FAE Oemie anamusupan ype3 GC-MS u LC-MS/MS. 3a
M3MepBaHEe HAa HUBATa HA TPAHCKPUIIIHUSA U MPOTEeUHU u3noi3Baxme cboTBeTHO qPCR u Western
blot. IIpeobnamaBammre coenunenuss B SE  FAE ca XuapokcukaHeNneHHM KHCEIHMHH,
MIPOAHTOLMAHUINHU M aHTOIMAHUHU. EKCTpakTuTe NMposiBIBaT MMYHOCTHUMYJHMpAL] MOTEHLHA
ype3 cTuMmynupane Ha Tpanckpurnusata Ha [L-6, TNFa, Ccl2, COX2 u iNOS, 6e3 na npeu3BUKBaT
ER crpec. SE FAE notucka LPS-unnynupanata TpaHCKpHUIILUS HA CBBP3aHU C Bb3NAJICHUE FE€HU
(IL-1B, IL-6, TNFa, Ccl2, Icam-1, Fabp4, COX2, INOS, Noxol, IL-1ra, Sirt-1) u HamansBa HUBaTa
Ha npotenHa Ha INOS, pelF2a, ATF6a u CHOP. EdexTtute ca cpaBHUMU € T€3U Ha calulMIoBaTa
kucennHa. SE nmotucka LPS-cTumynupanuTe Bb3MaIuTEIHU MapKEPU HA HUBATa HA TPAHCKPUIILIHS
u Tpa”cnauus. Tapretupaneto Ha ER cTpechT BEpOSTHO € Ipyr MEXaHU3bM, KOWTO € B OCHOBaTa
Ha MPOTHUBOBB3NANUTENHUS noTeHuan Ha SE. Te3u koHcTaTanuu pa3kpuBar noteHnuana Ha SE
IUIOJIOBETE KaTO OJIaronpusiTHO CPEACTBO 3a JIEYEHHE Ha Bb3MAJICHUS U MATOJOTUYHU ChCTOSHUS,

CBBbp3aHU CchC cTpeca B ER.

B4.3 Vankova D, Todorova M, Kisselova-Kaneva Y, Galunska B. Development of new and robust
LC-MS method for simultaneous quantification of polyphenols from Sambucus ebulus fruits.
Journal of Liquid Chromatography and Related Technologies 2019;42(13-14):408-416.

Abstract



A new and simple LC-MS method for analysis of flavonoids from Sambucus ebulus berry extracts
was developed and validated. Successfully were quantitated seven polyphenols: epicatechin, epi-
gallocatechin gallate, rutin, resveratrol, myricetin, quercetin, and kaempferol. Two detectors,
working in parallel, were used: photodiode-array and single quadrupole mass-detector. The mass
detection was used for identification and quantification of the analytes, while the diode-array
detector was as confirmation tool. The following m/z were tracked: 457.15 (epigal-locatechin
gallate); 289.06 (epicatechin); 609.13 (rutin); 227.05 (resveratrol); 317.0 (myricetin); 301.02
(quercetin); 285.02 (kaempferol). For optimization the chromatographic separation three
wavelengths 205 nm, 305 nm, 272 nm were monitored. The method was capable to detect in one
run compounds with no UV or fluorescence chromophore and with very similar structures, such as
plant polyphenols. The linearity was from 0.05 mg/L to 50 mg/L (R2 0.9962-0.9987). The
recoveries for all tested analytes were between 81.6% and 104.7%. The method was applied for
analysis of crude extract of Sambucus ebulus ripe fruits. Three major polyphenols — epicatechin
(0.84 mg/100gFW), quercetin (0.15 mg/100gFW) and kaempferol (0.05 mg/100gFW) were
identified and quantified. The proposed method could be successfully used for routine analysis of
epigallocatechin gallate, epicatechin, rutin, resveratrol, myricetin, quercetin, and kaempferol in
Sambucus ebulus extracts.

Pe3rome

Beme paszpaboren m Banumupan HOB u ornpocTeH LC-MS merox 3a ananu3 Ha (1aBOHOMAH OT
eKCTpPaKTH OT TW1oJ0Be Ha Sambucus ebulus. YcmemHo 0sixa KOJTMYECTBEHO ONPE/ICICHH CelIeM
nojuQeHosa: enuKaTeXyH, eMu-ralokaTeXuH rajar, pyTHH, peCBEpaTpoIl, MUPHILIETHH, KBEPLIETUH
u kemmndepon. M3non3Banu ca aBa mapajieiaHo padoreuy aerekropa: (poToAHOoAHA MaTpHULA U
€IMHUYEH KBAJPYIOJCH MAacoB JIETEKTOp. MacoBOTO OTKpHBaHE Oellle W3IMOJI3BaHO 32
WACHTUPUIMPAHE W KOJMYECTBEHO OIpEeIisiHE Ha aHaJWTUTE, JTOKATO JETEKTOPHT C TUOJHA
MaTpula Oelre KaTo MHCTPYMEHT 3a MOTBbpxkAeHHe. bsxa mpocnenenu ciennure m/z: 457.15
(emuran-nokarexuH ranar); 289.06 (emukarexun); 609.13 (pytun); 227.05 (pecBeparpon); 317.0
(mupunetus); 301.02  (xkBepuetun); 285.02 (xemndeporna). 3a oNTUMU3MpaHE Ha
xpoMatorpad)ckoTo pasnensiHe 0sxa HaOIOMaBaHU TPHU IBIKUHU Ha BhiaHaTa 205 nm, 305 nm,
272 nm. MeToabT € B CBCTOSHUE Ja OTKpUE B €AWH IMKBI cbeauHeHus 6e3 UV wim
¢dyopecueHTeH XpoMo(Op M C MHOTO CXOJHU CTPYKTYPH, KaTo PAaCTUTEITHH MOIU(EHOIH.

JIuneiinoctra Oerre ot 0,05 mg/L no 50 mg/L (R2 0,9962-0,9987). MeToabT € NPUIOKEH 3a
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aHaJM3 Ha CBEXK EKCTPAKT OT 3pesu miogoBe Ha Sambucus ebulus. Tpu ocHoBHE nonugeHona —
enukarexuH (0,84 mg/100gFW), kBeprietun (0,15 mg/100gFW) u kemmndepo:n (0,05 mg/100gFW)
0sixa WACHTUDUIIMPAHA M KOJIMYECTBEHO onpeeieHu. [IpeoKeHusAT MEeTo] MOKe YCIICIIHO 1
ce M3MO0J3Ba 32 PYTMHEH aHAIM3 Ha CNUTaJOKATeXWH rajaT, eMUKaTeXuH, PyTUH, PECBEPaTpoOL,

MUPHIIETHH, KBEPIETHH U Kemiidepoll B ekcTpakTi oT Sambucus ebulus.

B4.4 Tasinov O, Kiselova-Kaneva Y, Nazifova-Tasinova N, Todorova M, Trendafilova A,
Ivanova D. Chemical composition and cytoprotective and anti-inflammatory potential of Sambucus
ebulus fruit ethyl acetate fraction. Bulgarian Chemical Communications, 2020;52(Special Issue
D):100-106.

Abstract

Sambucus ebulus (SE) fruits are used in traditional medicine for immunostimulation and treatment
of gastrointestinal disorders. We examined the anti-inflammatory potential of SE fruit ethyl acetate
fraction (EAF) on a cell model of ethanol-induced cytotoxicity of 3T3-L1 preadipocytes. After
fractionation the total polyphenol content (TPC) using FolinCiocalteu reagent and total antioxidant
capacity (TAC) by ABTS+ decolorization assay of SE fruit extract and fractions were measured.
By thin-layer chromatography, the presence of selected polyphenols was analysed. Cell viability
was tested using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoliumbromide reduction assay.
Cells were treated with SE EAF dissolved in ethanol or ethanol only. Transcription levels of tumor
necrosis factor-alpha (TNF-a), interleukin-6 (IL6), cyclooxygenase-2 (COX-2), inducible nitric
oxide synthase (iNOS) and glutamate-cysteine ligase catalytic subunit (GCLc) were measured
using gPCR. Relative transcription levels were calculated using 2-24 © method. SE EAF exhibited
the highest TPC and TAC among the analysed extracts. For the first time the presence of
hyperoside, isoquercetin, isorhamnetin-3-O-B-glucopyranoside and traces of rutin and of 3,5-
dicaffeoylqunic acid are reported for the SE EAF. SE EAF showed a cytoprotective effect, by
increasing the ethanol-suppressed cell viability up to 2.4 times (p<0.001). Treatment with SE EAF
(0.02% w/v) decreased ethanol-induced iNOS, COX-2, TNF-a and GCLc gene expression by 63%
(p<0.01), 54% (p<0.001), 64% (p<0.01) and 65% (p<0.05), respectively, indicating anti-
inflammatory potential of the fruit extract. Lower concentration (0.01% w/v) of SE EAF decreased
IL-6 and GCLc gene expression by 71% (p<0.01) and 45% (p<0.05), respectively. This study



provides first scientific evidences about the cytoprotective and anti-inflammatory potential of SE
fruit EAF.

Pe3rome

ITnomoBere na Sambucus ebulus (SE) ce wu3mon3sar B TpaJMIMOHHATA MEAMIMHA 34
UMYHOCTUMYJUpPaHEe U JIeUEHHWE Ha CTOMAalIHO-upeBHU 3abonsBanus. Hue wusciensaxme
NpoTHBOBB3NaNUTENHUS NoTeHnuan Ha SE ernnaneratna ¢pakuusa (EAF) ot miogosere BbpXy
KJIEThUEH MOJIEJI Ha MHAYLMpaHa OT eTaHoJ uurtoTrokcuuHocT npu 3T3-L1 npeagunountu. Cren
bpakuoHupaHe € u3MepeHo o0moTo chabpkanue Ha mnonudenon (TPC) ¢ momomra Ha
FolinCiocalteu peaktuB u oOmmsaT adtuokcuaanteH kanamuteT (TAC) uypes ABTS+
o0e3uBeTsBall MeTo. Upe3 ThHKOCIOIHA XpoMaTorpadus € aHAIU3UPaHO HATMYUETO Ha U30paHu
nonudenony. KnerpbuHara KU3HECIIOCOOHOCT Oelle TECTBaHA C IMOMOINTA HA METOM, OTYHTAI
CHOCOOHOCTTA 3a peayKius Ha 3-(4,5-mumernnTrason-2-ui)-2,5-1udeHunreTpa3oines OpoOMu.
Krnerkure 6sixa Tpetupanu cbe SE EAF, pa3tBopeH B eTaHon wiu camo B eraHoil. HuBara Ha
TPAaHCKpUIIMSA Ha Tymop Hekportusupanl ¢akrop-anpa (TNF-a), wunrepiaeBkun-6 (IL6),
mukookcurenaza-2 (COX-2), unaynupyema asotreH okcuj cuHTasza (iINOS) u KaTaiuTHuHA
cyOenuumnma Ha rayramar-iucrenH smrasHa (GCLc) Osixa m3mepenu ¢ momomra Ha PCR.
OTHOCHTEIHUTE HMBA HA TPAHCKPUIIIKA 0sfXa M34UCIEHU ¢ momomra Ha 242 ¢ meton. SE EAF
nokasBa Haii-Bucokure TPC u TAC cpen aHanmu3upaHUTe €KCTPAKTH. 3a IBPBU BT C€ ChOOIIABA
3a HaJIMYME Ha XUIEPO3H[, M30KBEPIETHH, M30paMHETHH-3-O-f-TIIOKOMUPAHO3UA U CIETH OT
pytuH u 3,5-nukadeomnxunnnoBa kucenuHa 3a SE EAF. SE EAF moka3Ba nuTonpoTekTHBeH
eeKT, KaTo yBeln4aBa IOTHCHATaTa OT €TaHOJ KJIEThYHA >KU3HECHOCOOHOCT 10 2,4 MbTH
(p<0,001). Tperupanetro csc SE EAF (0,02% w/v) namansBa unayuupanara ot eranon iNOS,
COX-2, TNF-a u GCLc renna excrpecusi ¢ 63% (p<0,01), 54% (p<0,001), 64% (p< 0,01) u 65%
(p<0,05), chOTBETHO, KOETO TMOKa3Ba MPOTHUBOBB3MAIUTEIEH MOTCHIIMAN Ha TUIOJOBUS €KCTPAKT.
ITo-nuckara koHuentpauus (0,01% w/v) na SE EAF namansBa ekcrpecusita Ha reHa Ha IL-6 u
GCLc cbc 71% (p<0,01) u 45% (p<0,05), crorBeTHO. TOBa MpOyuBaHE MPENOCTAaBS IBPBUTE
HAYYHH JIOKA3aTeJICTBA 33 IIUTOMPOTEKTUBHUS U MPOTUBOBB3MATIUTEIHNS oTeHnman Ha EAF ot

mnoxoBe Ha SE.

B4.5 Todorova M, Tasinov O, Pasheva M, Vankova D, Ivanova D, Galunska B, Kiselova-Kaneva

Y. Cytoprotective activity of Sambucus ebulus fruit extracts in conditions of oxidative tert-buthyl-



hydroperoxyde induced cell toxicity. Bulgarian Chemical Communications, 2019;51(Special Issue
A):125 - 130

Abstract

Dwarf elder (Sambucus ebulus L.) is a popular herb in Bulgarian folk medicine known for its
antiseptic, antiinflammatory and diuretic effect. Sambucus sp. berries are rich in bioactive
compounds, most abundant of them being polyphenols, and particularly anthocyanins. The aim of
the present study was to evaluate in vitro proliferative and cellprotective potential of SE extract
and its hydrophilic and anthocyanin enriched fraction in conditions of t-ButOOH induced cell death
on J774A.1 macrophage cell line. Total extract (TE) and its hydrophilic (HF) and anthocyanin
fraction (AF) were analyzed in vitro for their polyphenol, flavonoid and anthocyanin content, and
antioxidant capacity. Cytoprotective activity of these preparations was assessed in a model of t-
ButOOH induced cytotoxicity. TE, HF and AF were tested in different concentrations (0.5-64%,
v/v). The lowest applied HF concentration (0.5% v/v) caused a 6% significant increase in the cell
viability. All the other samples caused a gradual decrease in the cell viability. In order to measure
their protective activity, extract (0.5%, 2%, 8% and 32%, (v/v)) were applied as pretreatment.
Significant improvement in cell viability of t-ButOOH treated cells was detected for all of the
extracts, however the most prominent effect was found for the TE, followed by HF and AF. TE
significantly improved cell viability by 116, 230, 1165 and 1767%, respectively. Lower, but similar
was the effect of the hydroxyl and anthocyanin fraction where improvement of cell viability was
up to 564% and 300%. Pretreatment with Sambucus ebulus total extract and its hydrophilic and

anthocyanin fractions protects J774A.1 cells in a model of t-ButOOH induced cytotoxicity.
Pe3iome

bw3aksT (Sambucus ebulus L.) e momynspHa Owiika B ObJirapckara HapoJHA MEIUIIMHA, U3BECTHA
CbC CBOETO AHTHCENTHUYHO, MPOTHBOBB3MAIUTENHO M AUYypeTH4YHO neictBue. Ilnogosere Ha
Sambucus sp. ca Goratn Ha OMOAKTHBHU CHEIMHEHHS, HAli-MHOTO OT KOUTO ca MOIU(DEHOIN U
ocoOeHO aHTonMaHuWHH. llenta HAa HACTOSIIOTO TpOy4YBaHE € Ja ce OIeHH N Vitro
poauQepaTuBHUS U IUTONPOTEKTUBEH MOTEHIMAN Ha eKCTpakT oT SE u HeroBaTa xuapoduiHa u
oboraTeHa ¢ aHTOIIMAHWHK (PaKIHsI B YCIOBUS Ha KIEThYHA CMBPT, HHAyIMpaHa oT t-ButOOH
npu MakpodaxkHa kierbuHa JuHUSA J774A.1. O0musat exkcrpakt (TE) u HeroBata xuapoduina

(HF) u anTormmannnoBa ¢pakmms (AF) Osxa aHanmsupanu in Vitro 3a TSAXHOTO ChABpPKAaHUE HA
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nonupenony, GpraBoHOUIN U aHTOLMAHWH W aHTUOKCHAAHTEH KamamurteT. l{uTomporekTuBHATA
aKTHBHOCT Ha TE3W TMpernapaTd Oelie OleHeHa B Mojesl Ha wuHaynupaHa ot t-ButOOH
uutorokcnyHocT. TE, HF u AF ca TectBanu B paznuunu konuentpauuu (0,5-64%, v/v). Haii-
HUCKaTa npuiiokeHa konrnentpauus Ha HF (0,5% v/v) npuuunsBa 6% 3HaUUTEIHO yBETUYEHUE HA
KU3HECTIOCOOHOCTTAa HA KIETKHTE. BCHYKM oOcTaHamu MpoOM TPEIU3BHKBAT TOCTEHIEHHO
HaMaJIsIBaHE HA KU3HECIOCOOHOCTTA Ha KJIETKUTE. 3a J]a ce U3MEpH TsIXHAaTa 3alllUTHAa aKTUBHOCT,
excrpaktute (0,5%, 2%, 8% u 32%, (v/v)) ce mpuiaraT KaTto MpeTpeTHpaHe 3HAYUTETHO
noJo0peHue B KJIeThYHATA )KU3HECTIOCOOHOCT Ha TpeTupanute ¢ t-ButOOH kiieTku € ycTaHOBEHO
3a BCUYKHM EKCTPAKTH, HO Hal-m3sBeHUs edekT ce 3abensaspa 3a TE, cneasan or HF u AF. TE
3HAYUTEITHO MOJ00psBa JKM3HECIIOCOOHOCTTa HAa KJIETKHUTE CBHOTBETHO c¢bhc 116, 230, 1165 u
1767%. Ilo-HuchbK, HO TOM00EH € epeKThT Ha XUAPOKCUIHATA M AaHTOLIMAHWHOBATa (Ppakuus,
KBICTO TMOJ0OPSBAHETO Ha IKHU3HECIIOCOOHOCTTA Ha KIeTkuTe € A0 564% wu  300%.
[IpeasaputeHOTO TpeTHpaHe ¢ 001 eKkcTpakT oT Sambucus ebulus u HeroButTe XUAPOGUIHUA U
AHTOLMAaHUHOBH (hpaklMK MMAT MPOTEKTUBHO NeiiCTBHE BBPXY KieTkute J774A.1 B mozen Ha

unaynupana ot t-ButOOH uutorokcuyHOCT.

B4.6 Tasinov O, Kiselova-Kaneva Y, Ivanova D. Effects of dwarf elder fruit infusion on nuclear
factor kappa B and glutathione metabolism-related genes transcription in a model of
lipopolysaccharides challenged macrophages. Bulgarian Chemical ~Communications,
2020;52(Special Issue D):68-74.

Abstract

Sambucus ebulus L. (SE) is shown to be implicated in combating oxidative stress in inflammation
and cell death. We aimed to analyse the effect of SE fruit aqueous infusion (FAI) in a model of
lipopolysaccharides (LPS)-induced cytotoxicity in J774A.1 mouse macrophages. Transcription
levels of NF-«kB, antioxidant enzymes glutamate-cysteine ligase, catalytic subunit (GCLc) and
glutathione peroxidase (GPx) were analysed. Cell viability tests showed that LPS (25-200 ng/mL)
caused gradual cell death by up to 14.5%, whereas SE FAI (0.625%-12.5% in culture media) was
nontoxic. Salicylic acid (SA) as a positive control (25-200 puM) gradually induced cell proliferation
by up to 15%. Real-Time PCR analysis revealed that SE FAI alone significantly up-regulated NF-
kB, GPx and GCLc mRNA levels (3.8, 3.04 and 9.57-fold, respectively). Pre-treatment with SE



FAI significantly reduced LPS (200 ng/mL)-stimulated transcription of NF-kB and GPx by 70%,
and GCLc by 37%. The effect of SE FAI/+LPS was similar to the effect of SA/+LPS. NF-xB
MRNA levels significantly correlated with those of GCLc (r=0.66), and GPx (r=0.79). We conclude
that SE FAI may exhibit its anti-inflammatory and antioxidant effects by altering transcription of
LPS-stimulated oxidative stress and inflammation related genes.

Pe3rome

Jokazano e, ue Sambucus ebulus L. (SE) moxe 1a noprHece B IpeI0TBpaTsIBAHE Ha OKCHIATHBHHUS
CTpeC IpHU BB3MAJICHUE M KJIEeThYHA CMBPT. MMaxme 3a men ga aHanusupame epexrta Ha BOJIHA
unpy3us or miogose Ha SE (FAI) B Momen Ha umHaymupana ot junonoiusaxapuau (LPS)
IUTOTOKCUYHOCT B J774A.1 muiu Mmakpodaru. AHaIU3UpaHu ca HUBATa Ha TpaHckpurus Ha NF-
KB, aHTHOKCUIaHTHUTE €H3UMU TJIyTaMaT-IIMCTEHH JInrasa, karanutuyna cyoeaunuina (GCLc) u
rimytaTioH nepokcunasza (GPx). TectoBere 3a kiIeTh4HA KH3HEHOCT MokasBat, ye LPS (25-200
ng/mL) npuyuHsBa kieTbuHa cMbPT ¢ A0 14,5%, nokato SE FAI (0,625%-12,5% B xyntypanHa
cpena) e HetokcuyeH. CanuiunoBara kucenuHa (SA) KaTo MojoKuTeIHa KoHTpona (25-200 uM)
WHAYIUpa TOCTENEHHO KieThuHa mpoiudepanus ¢ a0 15%. PCR aHanm3bT B peasHo Bpeme
nokasa, ye camoctostrenHo SE FAI 3nauntenno nosumasa HuBara Ha upHK 3a NF-kB, GPx u
GCLc (cpotBetHO 3,8, 3,04 u 9,57 nb1n). llpensapurennoro tperupane cb¢ SE FAI 3nauntenHo
HamainsiBa LPS (200 ng/mL)-ctumynupanata tpanckpumnius Ha NF-kB u GPx c¢be 70%, u GCLc ¢
37%. EdextpT Ha SE FAI/+LPS e nonoGen Ha edpexra Ha SA/+LPS. Husara na NF-kB uPHK
3HaunTenHo kopenupar ¢ te3n Ha GCLc (1=0,66) u GPx (1=0,79). B 3axmouenne, SE FAI moxe
Ja TIPOSIBU CBOUTE NPOTUBOBB3MATUTEIIHW M AHTUOKCHUAAHTHU e(QEeKTH dpe3 MpoMsHA Ha

TPAHCKPpHUIIIUATA Ha I'CHU, CBBP3aHU C LPS'CTI/IMy.]'H/IpaH OKCHUAATHUBCH CTPEC U BHIIAJIICHHUC.

I'7. Hayuynu ny6ankanuu, ny0JJMKYBaHU B U31aHUsA, pedepUpaHi U HHIEKCHPAHU B

CBEeTOBHOM3BECTHHU 0a3u 1aHHU ¢ HayuyHa nHdopmauus (Web of Science u Scopus)

I'7.1 Sokrateva T, Roussev B, Nashar M, Kiselova-Kaneva Y, Mihaylova G, Todorova M,
Pasheva M, Tasinov O, Nazifova-Tasinova N, Vankova D, Ivanova D, Radanova M, Galunska B,
Vlaykova T, Ivanova D. Effects of sulphur-containing mineral water intake on oxidative status and
markers for inflammation in healthy subjects. Archives of Physiology and Biochemistry,
2021;127(4):327-336.
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Abstract

Context: Sulphurous mineral waters (SMW) have a wide range of applications. Sulphur content of
mineral waters is considered as possible determinant for their anti-inflammatory or pro-
inflammatory effects. Objective: To explore the healing properties of VVarna basin mineral water
by analysing possible anti-oxidative and anti-inflammatory effects. Materials and methods: An
intervention with Varna SMW intake was performed with healthy volunteers. Total thiols, total
glutathione and its fractions, reactive oxygen metabolites, malondialdehyde, intracellular adhesion
molecule (ICAM-1) and vascular cell adhesion molecule (VCAM-1) were measured. Expression
of y-gluthamyl-cysteinyl ligase (GCL) and sICAM-1 genes was also analysed. Results: A
significantly increased total glutathione and total thiols were observed at the end of the
intervention. GCL and SICAM-1 gene expressions were increased after the intervention.
Conclusion: SMW consumption improved redox status of the body. We suggested that these
beneficial effects may be attributed to the established high levels of sulphur-containing compounds

in VVarna mineral water.
Pe3iome

KonTeker: CepHuTe MUHEpAIHU BOJIU UMAT LIUPOK CIEKTHP OT NpuiiokeHus. CbabpKaHUETO Ha
csipa B MHHEpPAJIHUTE BOAM CE€ CYMTAa 3a BB3MOXKEH ompeaensn] (akTop 3a TEXHHUTE
MPOTUBOBB3NAINTENIHU WM mnpopbi3nanutenHu edextu. Llea: [la ce wuscrnensar jneueOHuUTE
CBOWCTBA Ha MMHEpajHaTa Boja OT BapHeHckus OaceilH upe3 aHanM3 Ha BB3MOXKHUTE
AHTHUOKCHJIAHTHU M TPOTUBOBB3NAIUTENHU edexTu. Marepuaam u meroau: IIposenena e
MHTEPBEHIIMS C MPUEM Ha Cspa-ChAbprKallla MUHEpaJlHa Boja oT BapHeHckus GaceiiH oT 31paBu
no6poBoiny. bsxa u3mepenu oOmu THOJIM, OOII TNTyTaTHOH M HETOBHTE (PPaKLUH, PEaKTUBHU
Kuciaopoanu metadonutu, masnonauanaexua, ICAM-1 u VCAM-1. Exkcripecusrta Ha y-TiyTaMuI-
nucrennun nurasa (GCL) u sICAM-1 renu cpmio Oemie ananusupana. PesyaraTtu: B kpas Ha
UHTEpBEHLIMATA ce€ HaOJIoJaBa 3HAYUTEIHO MOBHMILIEH OOI TIIyTaTHOH M OOIIM THOJIH.
Excnpecusita Ha GCL u sSICAM-1 rennute 651xa yBeJIMUYEHH ClIe]] MHTEPBEHIUATA. 3aK/I0YeHue:
KOHCyMallMATa Ha capachAbpiKallla MUHEpalHa BOAA MOA0OpsBa PElIOKC CTaTyca B OpraHM3Ma.
[Ipennonarame, 4ye Te3u OIAronpusITHU €PEKTH MOraT Ja ce AbJKAT Ha YCTAHOBEHHUTE BHUCOKHU

HHUBA Ha CApaChbAbpKalllu CbEAUMHCHUA BEB BAPHCHCKAaTa MUHEpAJIHa BOJA.
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I'7.2 Chichova M, Tasinov O, Shkodrova M, Mishonova M, Sazdova I, llieva B, Doncheva-
Stoimenova D, Kiselova-Kaneva Y, Raikova N, Uzunov B, Ivanova D, Gagov H. New Data on

Cylindrospermopsin Toxicity. Toxins. 2021;13(1):41.
Abstract

Cylindrospermopsin (CYN) is a widely spread cyanotoxin that can occur in fresh water and food.
This research aims to investigate CYN toxicity by studying the effects of drinking 0.25 nM of
CYN-contaminated water from a natural source, and of the direct application of moderate
concentrations of CYN on different animal targets. The chosen structures and activities are rat
mitochondria inner membrane permeability, mitochondrial ATP synthase (ATPase) and rat liver
diamine oxidase (DAO) activities (EC 1.4.3.22.), the force of the contraction of an excised frog
heart preparation with functional innervation, and the viability of a human intestinal epithelial cell
line (HIEC-6). The oral exposure to CYN decreased the reverse (hydrolase) activity of rat liver
ATPase whereas its short-term, in vitro application was without significant effect on this organelle,
DAO activity, heart contractions, and their neuronal regulation. The application of CYN reduced
HIEC-6 cells’ viability dose dependently. It was concluded that CYN is moderately toxic for the
human intestinal epithelial cells, where the regeneration of the epithelial layer can be suppressed
by CYN. This result suggests that CYN may provoke pathological changes in the human
gastrointestinal tract.

Pe3rome

Humunaapocnepmonicud (CYN) e mupoko pa3npocTpaHeH ITHaHOTOKCHH, KOWTO MOYXKE J1a C€ TIOSBU
B IIPsICHA BOJA U XpaHa. ToBa m3cienBaHe uma 3a Len Aa usciensa TokcuuHocrra Ha CYN upes
u3yuyaBaHe Ha epektute oT mueHeTo Ha 0,25 nM 3ambpcena ¢ CYN BoJia OT €CTeCTBEH U3TOUHUK
U OT AUPEKTHOTO MpuiiaraHe Ha ymepeHu KoHueHTpauuu Ha CYN BbpXy pa3indHU )KMBOTUHCKU
oOektu. [TonOpanuTe 06EKTH M aKTUBHOCTHU Ca MPOIYCKIMBOCTTA Ha BbTpEIlIHAaTa MeMOpaHa Ha
MUTOXOH/IPUHUTE Ha TUIbXOBE, aKTUBHOCTTa Ha MuTOXoHApuanHata AT® cunraza (ATdaza) u
yepHoapoOHaTa quamuHookcuaasa (DAO) va moex (EC 1.4.3.22.), cunaTta Ha ChKpaIIEeHUETO HA
u3psi3aH Ipernapar oT chple Ha kaba ¢ (QyHKIMOHAJIHA WHEpBALMs, U JKU3HECIIOCOOHOCTTA Ha
YoBellIKa ypeBHa enuTenHa kieTbuHa JuHus (HIEC-6). Opannorto uznarane Ha CYN HamassiBa
oOpatHaTta (Xuapoja3Ha) akTHBHOCT Ha ATd-aza B uepHus JApo0d Ha TIUIBX, [JOKATO

KpPaTKOCPOYHOTO My NpHJIOKEHHE IN Vitro e 06e3 3HaunTeneH eeKkT BhpXy To3u opranen, DAO
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aKTHUBHOCTTA, ChPJICUHUTE KOHTPAKIIMU U TSIXHATa HeBpoHaHa perynamus. [Ipunaranero na CYN
HaMaJIsBa ku3HecnocoOHocTTa Ha HIEC-6 kiteTkuTe B 3aBUCHMOCT OT jAo3aTa. beile HampaBeHO
3akmoueHue, y¢ CYN € yMepeHO TOKCHYEH 3a YOBEIIKHUTE YPEBHH CMUTEITHU KJICTKH, KbIETO
pereHepanusITa Ha enUTEeNHUs cioii Moxe aa Obae morucHata or CYN. To3u pesynrar
npeanonara, ye CYN Moxe /1a IpOBOKHpa NaTOJOTUYHU POMEHU B YOBEIIKHS CTOMAIIIHO-YPEBEH

TPaKT.

I'7.3 Tasinov O, Vankova D, Nazifova-Tasinova N, Pasheva M, Kiselova Y, Sokrateva T, lvanov
D, Uzunov B, Stoyneva-Gértner M, Ivanova D. Cytotoxicity of water from five Bulgarian wetlands
contaminated by toxigenic cyanobacteria and cyanotoxins. Bulgarian Chemical Communications.
2020;52(Special Issue D):257-262.

Abstract

Microscopic photosynthetic cyanoprokaryotes/cyanobacteria, or blue-green algae, produce various
numbers of bioactive compounds, including different cyanotoxins which are hazardous for the
ecosystem and human health. Cyanoprokaryotes are widely spread on the Earth and in Bulgaria
specifically, where during the last two decades their toxins were found in different wetlands.
However, only few studies conducted in Bulgaria mention cytotoxic effects of waters contaminated
with cyanotoxins and up-to-now only three types of cell lines were used in the tests. Therefore, the
present study was focused on the cytotoxic effect of waters from five chosen Bulgarian wetlands
(two reservoirs and three lakes) with proved development of toxigenic cyanoprokaryotes.
Moreover, for the first time in the country, the cytotoxicity was tested on the Hs27 human skin
cells line. MTT test was performed to measure the cell viability upon exposure to increasing
concentrations of water samples in culture medium. During the study three important results, which
generally correspond to the cyanoprokaryote composition, biomass and detected cyanotoxins, were
obtained: 1) applied water samples exhibited their effect after 24 hours of exposure; 2) at the lowest
concentration of 1% cytotoxic effects were not observed; 3) at concentration of 8% in the culture
medium, all water samples decreased cell viability by more than 50% compared to non-treated
cells. These results allow to suppose the strong adverse effect of cyanoprokaryotes and their
metabolites (mainly cyanotoxins) which should be considered as a risk factor for animal and human

health in the studied water bodies.
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Pe3rome

MUKPOCKOTIUYHUATE (POTOCHHTETUYHH ITMAHOTPOKAPUOTH/IIUAHOOAKTEPHH WIIM CHUHbO-3EJICHU
BOJIOPACIIM TPOM3BEKIAT Pa3IM4eH Opoll OMOAKTHBHU CHEIMHEHUS, BKIIOYHTEIHO Pa3IHYHH
[IUAHOTOKCHUHH, KOUTO Ca OMACHH 332 EKOCHCTEMAaTa M YOBEIIKOTO 31paBe. [{nanompokapuoTure ca
IIMPOKO Pa3NpPOCTPAHEHU B IIEIUS CBAT U B YAaCTHOCT B bhyrapusi, KbAeTO Tpe3 MOCIEAHUTE JBE
JIECETUIICTUS] TEXHUTE TOKCHUHM Ca OTKPUTH B pa3IMYHM BJIAXHHU 30HU. Bbopeku ToBa, camo
HSIKOJIKO MpPOYYBAaHMSA, MPOBEACHU B BbIArapus, CioOMEeHaBaT IUTOTOKCHYHU €(EeKTH Ha BOJH,
3aMBbPCEHH C IMAaHOTOKCHHU M 10 MOMEHTA B TECTOBETE Ca M3IIOJI3BAHU CaMO TPU BUAA KICThYHH
nuaAd. ETO 3a110 HacTOAIOTO U3cieBaHe € pOKyCHpaHO BPXY HIUTOTOKCHYHHS €(PEKT Ha BOJAUTE
OT 1eT u30paHu OBJITAPCKU BIAKHU 30HH (JIBE BOJOXPAHIIIUINA U TP €3€pa) C JIOKa3aHO PAa3BUTHUE
Ha TOKCUYHH IUaHOMpoKapuoTH. OCBEH TOBA 3a MbPBU BT B CTPaHATa IIATOTOKCHYHOCTTA Oere
TECTBaHAa BBPXY KJIEThYHA JIMHMS OT YOBEIIKA KOXHH KieTku Hs27. 3a u3mepBaHe Ha
KHU3HECIIOCOOHOCTTA Ha KJIETKUTE MPH M3JIaraHe Ha HapacTBallX KOHIICHTPAIIMU Ha BOJHH IIPOOH
B KyaTypaiHa cpena e mnomBad MTT tectsT. [1o Bpeme Ha u3cinenBaHeTo Osixa MOJYyYCHU TPH
BaYXHH pe3yJITaTa, KOUTO Hali-00III0 CHOTBETCTBAT HA ChCTABAa HA IUAHOIPOKAPUOTHTE, OoMacaTa
Y OTKPUTHUTE IIMAHOTOKCHHHM: 1) MPHIIOKCHUTE BOJHU MPOOM MoKaszaxa edekra cu cien 24 gaca
€KCIIO3UIMs; 2) NpU Hal-HUCKaTa KOHIEHTpauus oT 1% He ca HaOMI0AaBaHU ITUTOTOKCUYHU
edexTH; 3) npu KOHLUEHTpauus oT 8% B Ky/lTypalHaTa cpesla, BCHYKH BOAHM MpoOM HamassBat
KJIEThYHATA >KU3HECTIOCOOHOCT ¢ moBeue oT 50% B cpaBHEHHE C HETPETUpAHUTE KIECTKU. Te3u
pe3yaTaTd TMO3BOJSBAT Ja C€ MPEINOJOKH CHIHOTO HEONAronmpusTHO BB3JCHCTBHE Ha
[IUAHOIPOKAPUOTUTE U TEXHUTE MeTabOJUTH (IVIABHO IIMAaHOTOKCHMHM), KOMTO TpsibBa na ce

pasrieixKaaTr KaTo puCkKoB (baKTOp 34 3APpaBC€TO HA JKUBOTHUTEC U XOpaTa B U3CIICABAHUTC BOJOCMHU.

I'7.4 Hristova M, Tasinov O, Tzaneva M, Chivchibashi D, Kiselova-Kaneva Y, Bekyarova G.
Effect of melatonin on gastric antioxidant defense in experimental burn trauma. Veterinarni
Medicina. 2022; 67:379-386.

Abstract

Severe burn trauma triggers oxidative gastric mucosal injury. The purpose of this study was to

investigate the antioxidant defence mechanisms and protective effect of melatonin in the gastric
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mucosa after burn injury. In order to investigate the mechanisms involved in the gastric antioxidant
defence in a rat burn model, quantitative real-time PCR and immunohistochemistry techniques
were applied. An analysis of glutathione peroxidase 4 (GPx4), glutathione reductase (GR), and
catalase (Cat) gene expression was performed along with the evaluation of the gastric Cu/Zn
superoxide dismutase (Cu/Zn SOD) activity. Melatonin was applied immediately and 12 h after
30% of total body surface area burns. The burn injury significantly increased the Gpx4 mRNA (P
< 0.000 1) and Gsr mRNA (P < 0.000 1) expression. It also had a slight positive effect on the Cat
MRNA expression and Cu/Zn SOD activity. Melatonin, in turn, markedly augmented the burn-
induced Cu/Zn SOD (P < 0.000 1) activity, reversed the Gpx4 mRNA (P <0.000 1) and Gsr mMRNA
(P < 0.000 1) expression, and inhibited the Cat mRNA level. In conclusion, the present study
suggests that a burn injury adaptively increases the Cu/Zn SOD activity and enhances the Gpx4
and Gsr gene expression in the gastric mucosa. Melatonin effectively modulates the expression of
the cellular antioxidant enzymes, and improves the antioxidant defence by augmenting the Cu/Zn
SOD activity.

Pe3iome

Texxkata TpaBMa OT H3rapsiHE OTKIIOYBA OKCHJIATUBHO YBPEXKIAHE HAa CTOMAIlIHATA JIUTABHIIA.
Ileara Ha TOBa mHpoOydyBaHE € Ja CE€ MU3CJIEABAT AHTUOKCUIAHTHUTE 3alLUTHU MEXaHU3MHU U
3alUTHUS e€(eKT Ha MeJaTOHMHA B CTOMAIllHaTa JIMTaBHIA Clie u3rapsHe. 3a Jla ce u3cjeaBar
MEXaHU3MHTE, BKJIIIOUEHU B CTOMAITHATa aHTUOKCHJIAHTHA 3allMTa B MOJIE] HA U3rapsiHE Ha IUTbX,
Oeme npuioxeH konumdectBeH PCR B peanHo BpemMe M MMYHOXMCTOXMMHUYEH aHanu3. bere
U3BBPIICH aHAJINW3 Ha TeHHaTa eKCIpecus Ha TiayTaTHoH nepokcuaasa 4 (GPx4), rimyratuon
penykraza (GR) m karanaza (Cat) 3aemHO ¢ OIleHKaTa Ha aKTUBHOCTTA Ha ctomamrHata Cu/Zn
cynepokcua aucmytasa (Cu/Zn SOD). MenaToHuHbT Oetie npuiarad He3a0aBHO U 12 yaca cien
m3rapssHe Ha 30% oT ofmarta MOBBPXHOCT Ha TSIOTO. M3rapsHeTo 3HAYMTENIHO IOBMIIABA
excrpecusita Ha Gpx4 uPHK (P <0.000 1) u Gsr uPHK (P <0.000 1). To umame u cnab
nosioxkureneH egekt BbpXy ekcrpecusta Ha Cat nPHK wu aktuBHoctTa Ha Cu/Zn SOD.
MenatoHUHBT, OT CBOSI CTpaHa, 3HAUUTEITHO YCWJIBA MHIyLMpaHaTa OT M3rapsiHe aKTUBHOCT Ha
Cu/Zn SOD (P < 0.000 1), namanssa ekcripecusita Ha Gpx4 uPHK (P < 0.000 1) u Gsr uPHK (P <
0.000 1) m namansa HuBoTo Ha MPHK 3a Cat. B 3axioueHue, HacTOSIIOTO MpPOy4YBaHE

npeArnoara, 4¢ U3rapsHeTo aJanTHBHO MoBHUIIaBa akTuBHOCTTa Ha Cu / Zn SOD u moBuiaBa
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excrpecusita Ha Gpx4 u Gsr reHuTe B CTOMAIIHATA JHWraBUlld. MeTaTOHUHBT e()EeKTHBHO
MOJAyJIHMpa  eKCIpecusita Ha KJICThYHUTE AaHTHOKCHJAHTHHM €H3UMHU M [0J00psiBa

AHTHOKCHJIAHTHATA 3aIllUTa Ype3 yBeJIndaBaHe Ha akTuBHOCTTa Ha Cu/Zn SOD.

I'7.5 Tasinov O, Kiselova-Kaneva Y, Ivanova D, Pasheva M, Vankova D, Ivanova D. Ferrum
phosphoricum D12 Treatment Affects J774A.1 Cell Proliferation, Transcription Levels of Iron
Metabolism,  Antioxidant Defense, and Inflammation-related Genes. Homeopathy.
2022;111(2):113-120. DOI: 10.1055/s-0041-1731312.

Abstract

Background Ferrum phosphoricum (FP) is prescribed as a homeopathic remedy to treat the early
stages of fever and inflammation in cases of colds or flu, muscle fatigue and anemia. We aimed to
analyze the molecular mechanisms of action of FP D12 on cell proliferation and mRNA expression
of iron metabolism, antioxidant defense and inflammation-related genes in mouse J774A.1
macrophages. Methods Cell proliferation was examined using the MTT test. RT-gPCR analyses
were performed to estimate gene expression changes. Relative gene expression levels were
calculated using the 224t method. The effect of treatment using FP D12 tablets was compared
with that using placebo tablets (PT). Results FP D12 in low concentrations (0.0125 mg/mL to
0.025 mg/mL) significantly stimulated proliferation of J774A.1 cells by up to 11% (p < 0.01) versus
control untreated cells and by up to 40% (p < 0.01) versus PT-treated cells in the respective
concentration. FP D12 versus PT induced a significant increase in mRNA expression of ferritin
light chain (Ftl1) (by 8-fold, p < 0.01), B-2-microglobulin (B2m) (by 2.5-fold, p < 0.05) and iron-
responsive element binding protein 2 (Ireb2) (by 4-fold, p < 0.05), and induced a slight decrease in
myosin IE (Myole) mRNA expression levels (by 0.4-fold, p < 0.01) in macrophages. A highly
significant (12 % 0.99, p < 0.05) correlation was observed between Ireb2 and B2m transcription
levels. Significant stimulation of antioxidant enzyme Gpx-1 (by 1.27-fold, p < 0.01) in cells by
0.025 mg/mL FP D12, but a slight decrease (by 0.12-fold, p < 0.05) in 0.0125 mg/mL-treated cells,
was observed. A significant increase in the gene expression of IL-1B (by 3.5-fold, p < 0.05) in
macrophages was also detected. Conclusion Ferrum phosphoricum in D12 dilution potentially
exhibits iron retention, antioxidant and immunomodulation activities, possibly by modulating

transcription levels of related genes in non-stimulated mouse macrophages.
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Pe3rome

BbBenenue: Ferrum phosphoricum (FP) ce mpeanucBa kaTo XoMeOnaTHYHO JICKapCTBO 3a JICUCHUE
Ha paHHUTE CTAJUH Ha TPECKA U Bb3IIAJIEHHUE B CIIy4ad HAa HACTUHKA WM PHUII, MyCKYJIHa yMopa U
anemusi. Umaxme 3a 1en1 1a aHanu3upaMe MOJICKYJISIPHUTE MeXaHu3MM Ha aeictBue Ha FP D12
BBPXY KJIeThuHaTa nponudepaius u ekcripecusta Ha ”PHK Ha renu, cBbp3anu ¢ merabonuszMa Ha
KEIA30, aHTUOKCHJAHTHATAa 3allluTa W Bb3NajeHueTo B mumu J774A.1 makpodaru. Mertoau
Knerpunara nponudepanus 6emie uscnensana ¢ nomomra Ha MTT tect. Onienka Ha MPOMEHUTE
B TeHHaTta ekcrpecus Oeimre u3BbpiieHa upe3 RT-qPCR anammus. OTHOCHTETHUTE HUBA HA TeHHA
eKkcnpecus 0gxa M34MCIEHH ¢ ToMolnTa Ha metoza 2 2AC EgekrsT ot Tpetupanero ¢ FP D12
TabneTk € cpaBHEeH ¢ To3u Ha Iwiane6o Ttabnerku (PT). Pesyararm. FP D12 B Hucku
konneHTpanuu (0,0125 mg/mL go 0,025 mg/mL) 3nauntenHo crumynupa nposmdepanusaTa Ha
J774A.1 xnetku ¢ 1o 11% (p <0,01) cripssiMO KOHTPOTHHTE HETPETUPAHU KIeTKU 1 ¢ 110 40% (p
<0,01) cnpsmo Tperupanu ¢ PT knetku B cboTBeTHata KoHueHTparus. FP D12 cnpsmo PT
MHAYLIYpa 3HAYUTEIHO MOBHINABaHE Ha ekcrpecusiTa HAa mRNA Ha nekara Bepura Ha GEepUTUH
(Ftl1) (¢ 8 mptH, p <0,01), B-2-mukpornoOyaun (B2m) (¢ 2,5 metH, p <0,05) u iron-responsive
element binding protein 2 (Ireb2) (¢ 4 meTH, p <0.05), n HHAYIHMpPa JeKO HAMaJsBaHE HA HUBATa HA
excrpecust Ha MPHK na muo3un [E (Myole) (c 0.4 mbtu, p <0.01) B makpodarure. Habmronasa ce
cuiiHO 3HaunMa (12 = 0,99, p <0,05) kopenanus Mexy HUBaTa Ha TpaHCKpunius Ha [reb2 u B2m.
be HabGmrogaBaHO 3HAUYUTEIHO CTUMYJIMpPAHE HA €KCIIPecUaTa Ha aHTHOKCUIaHTHUS eH3uM Gpx-1
(c 1,27 mptH, p < 0,01) B kierku tpetupanu ¢ 0,025 mg/mL FP D12, o nexo namanenwue (¢ 0,12
e, p < 0,05) B knetku, Tpetupanu ¢ 0,0125 mg/mL ,. YcTraHOBEHO € CBHIIO0 3HAYUTETHO
NoBHIIIaBaHe Ha reHHarta excrpecus Ha IL-1P (¢ 3,5 mbTH, p < 0,05) B Makpodarure. 3ak/aouenne
Ferrum phosphoricum B D12 pa3pexnane, npuiokeH B HECTUMYJIMPaHU MUIIM Makpodaru uma
e(eKT Ha 3aJbp’KaHe Ha HKeJsA30, aHTHOKCHJIAHTHA U UMYHOMOJYJIUpAIla aKTUBHOCT, BEPOSTHO

Ype3 MOAYJIMPAHC HAa HUBATA HA TPAHCKPUIIIIUA Ha CBbP3aHN I'CHU.

I'7.6 Sokrateva T, Vankova D, Ivanova D, Wilczynski S, Koleva V, Koleva Y, Enchev D,
Kiselova-Kaneva Y. An Organophosphorus Compound and its Physicochemical Characterization,
In Silico Metabolite and Macromolecules Interaction Prediction and Cell Culture Testing.
Supplement Journal of IMAB. 2021;90-93.

Abstract
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Our goal was to examine physicochemical characterization of a synthesized compound 5-Ethyl-5-
methyl-4-bromo-2-N-buthylamido-2,5-dihydro-1,2-oxaphosphol-2-oxide (Br-oxph-1), to perform
in silico metabolism prognosis and to test its cytotoxicity and gene expression effects. In silico
modelling revealed 37 probable metabolites some of them with DNA and protein binding
properties. At low concentrations, Br-oxph-1 potentiates cell proliferation and its IC50 is 0.442
mg/mL. Concentration of 0.25 mg/mL caused most prominent effect on GCLc and GPx1

expression causing 8 (p<0.01) and 3 (p<0.001) fold change, respectively.

Pe3rome

Hamrata nen Oemre na u3cnensame (DU3MKOXMMHUYHATA XapaKTEPUCTHKA HA HOBOCHHTE3UPAHO
cbenuHeHue S-Etun-5-metun-4-6pomo-2-N-0yTunamuio-2,5-quxuapo-1,2-okcadocdoin-2-okcua
(Br-oxph-1 ), mporuno3upane in Silico Ha HeroBus mMeTaOOJM3bM W 3a TECTBAHE Ha HEroBaTa
IIUTOTOKCUYHOCT M epeKTH BbpPXy reHHaTa ekcmpecus. In silico monenupanero paskpu 37
BeposATHU Metabonuta, Hsikon oT Tix ¢ JJHK u mporenn cBwp3Bamm cBoiictBa. [Ipu HHUCKH
KoHIeHTpauuu Br-oxph-1 morenuupa kiaerbunata nponudepanus u nHerosust 1C50 e 0,442
mg/mL. Konnentpamus ot 0,25 mg/mL npenu3BrukBa Haii-3a0ene:kuM ePEeKT BbpPXY €KCIIpecusiTa

Ha GCLc u GPx1, npuunnsasaiiku cbotBeTHO 8§ (p<0,01) 1 3 (p<0,001) KpaTHO CTUMYJIHpAHE.

I'7.7 Surowiecka J, Olczyk P, Ivanova D, Kiselova-Kaneva Y, Komosinska-Vassev K. Analysis
of iron content in food supplements in relation to the safety of their use. Acta Poloniae
Pharmaceutica-Drug Research. 2020;77(2):229-239.

Abstract

The objective of the study was to test dietary supplements available on the European market with
regard to their iron content. Twenty-nine vitamin and mineral supplements were investigated, with
additional assessment of their mass homogeneity. Iron was determined by means of the AAS1
method following microwave mineralization of particular samples. Findings were compared to iron
contents declared by producers. Tested supplements were analyzed with regard to the ratio between
the amount of iron supplied to the body and the RDA for adults and pregnant women, as well as in
view of the number of preparation pieces required to be taken in order to ensure the RDA in the
groups included in the research. All preparations were characterized by high mass homogeneity.
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The iron content determined in the supplements was different from the values indicated by the
producers on the packages. Four supplements did not meet the European requirements concerning
acceptable limits of nutrient tolerance stated on the labels. Tolerance for iron value in food
supplements indicated by producers on packages varied from RDAs for the studied groups. The
dosage recommended by the producer was mostly different from the dosage necessary to meet the

requirements for iron RDA in the studied groups.
Pe3iome

IlenTa Ha U3CcIeABAHETO € Jla CE TeCTBAT HAJIMYHUTE Ha €BPOINEHUCKUS Ma3ap XpaHUTEIHU J0OaBKU
[0 OTHOLLICHHWE HAa ChABPKAHUETO HA KeA30. M3cienBanu ca IBajeceT U JEBET BUTAMUHHU U
MUHEPAJIHU 100aBKU C JOMBJIHUTENHA OLIEHKA Ha TAXHATa XOMOTE€HHOCT Mo Maca. JKens30tTo ce
omnpenenss ¢ nomoura Ha meroga AASI cien MUKpPOBBIHOBA MUHEpalIM3alusi HAa KOHKPETHU
npobu. KoHcratamuure ca CpaBHEHH CBhC CBIBPKAHHETO Ha JKENSI30, NEKIapUpaHo OT
IMPOU3BOAUTCIIUTE. TecTBanuTe I[O6aBKI/I Ca aHaJIu3UpaHu IO OTHOMICHHUEC Ha CHOTHOIICHUETO
MEXTy KOJIMIECTBOTO JKEJSI30, KOSTO ce TocTaps Ha oprarnm3ma u [1/1/] 3a Bp3pacTHH 1 OpeMeHHH
KEHH, KaKTO U C OrJie]] Ha Opos Ha mpemnapaTuTe, KOUTO TpsaOBa Ja ce mpuemar, 3a Ja ce OCUTypu
[II/1 B rpynu, BKIIOYEHU B M3CieABaHETO. Bcuuku mpemnapaTu ce xapakTepu3upaT C BHUCOKA
XOMOTEHHOCT Ha Macara. ChIbpKAHUETO Ha KENSA30, ONMPEESICHO B JOOABKHUTE, € Pa3iIudHO OT

CTOI>'IHOCTI/IT€, IMOCOYCHHU OT NPOU3ZBOJUTCIINTEC BbPXY OIMAKOBKUTE. eTab

I'7.8 Todorova M, Kiselova-Kaneva Y, Potoroko I, Kalinina I, Ivanova D, Galunska B.
Antioxidant activity of taxifolin derived from larch: Synergistic studies. Bulgarian Chemical
Communications, 2019;51:172-176.

Abstract

The mechanisms of interactions (synergistic, antagonistic or additive) between synthetic or natural
antioxidants used as active ingredients or excipients in a multicomponent mixtures is of great
interest for the standardization and optimization of pharmaceutical formulations. The current study
aims to evaluate the interactions between the natural antioxidants taxifolin and fucoidan used as
excipients in pharmacy. Taxifolin was isolated and purified from Dahurian Larch (Larix gmelinii).
Fucoidan was isolated from brown algae. The antioxidant capacity of pure taxifolin, fucoidan, and
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their combinations was determined using ABTS radical-cation decolorization assay. The type of
interaction between the tested antioxidants was defined using isobole methodology. When tested
alone, taxifolin revealed higher antioxidant activity than fucoidan. The concentration (1.035%) at
which it caused 50% effect was almost three times lower than that of fucoidan (3.2%). Further
taxifolin reached its highest ABTS-radical scavenging activity at concentration 0.03%, while
fucoidan revealed maximum activity at 1.0%. The type and the strength of interactions between
the tested antioxidants with respect to their ABTS radical scavenging activity were evaluated using
the combination indexes (Cl), calculated for each of the tested taxifolin/fucoidan mixtures. All ClI
values were less than 1, which indicated a synergistic effect of the tested mixtures. The most
pronounced ones was taxifolin/fucoidan = 1:3 (CI = 0.55), followed by taxifolin/fucoidan = 1:1 (ClI
= 0.66), and taxifolin/fucoidan = 3:1 (CI=0.80). The synergistic antioxidant effect of
taxifolin/fucoidan mixtures is important for optimization of pharmaceutical formulations for

prevention and treatment of various pathological conditions caused by oxidative damage.

Pe3rome

MexaHu3mMHuTe Ha B3aUMOJAEWUCTBUSA (CHUHEPrUYHHM, AHTATOHMCTUYHHM WIM AJUTUBHHU) MEXIY
CUHTETUYHU WJIM €CTECTBEHUM AaHTUOKCUJAHTH, W3IMOJI3BAaHU KATO AKTUBHU CBCTaBKU WU
€KCLUUIUEHTH B MHOTOKOMIIOHEHTHH CMECH, MPEJCTABISIBAT MHTEPEC 3a CTAHIAPTU3HPAHETO U
ONTUMM3MPAHETO Ha apManeBTHUHUTE (popMynupoBku. HacTosmmoTo nmpoyyBaHe uMa 3a 1ei aa
OLIEHH B3aMMOJEHCTBUSTA MEXIY E€CTECTBEHUTE AHTHOKCHJIAHTH TakCUPOIMH MU (PyKouaaH,
M3IOJI3BaHU KaTO MOMOIIIHU BellecTBa BbB (apmanuara. TakcudoauH € u3onupaH U NpedyucTeH
oT maypcka muctBenuia (Larix gmelinii). ®ykouman e wu3onupaH OT KadsBH BOIOPACIIH.
AHTHOKCU/IAHTHHUAT KanaluTeT Ha YUCT TakCU(OIWH, (QyKoMJaH M TEXHUTE KOMOMHALUHU €
omnpeneneHa ¢ mnomomra Ha ABTS kartuon-paaukan o6e3nBersBan] MeTod. BuabT Ha
B3aMMOJICHICTBUETO MEXKIY TECTBAaHUTE aHTHOKCHUIAHTH € OIpe/eeH C MOMOIITa Ha HM3000IHa
Metofoioruda. Korato ce TecTBa €aMOCTOATENHO, TaKCU(OIUHBT TOKa3Ba MO-BUCOKA
aHTUOKCHUJIAHTHA akKTUBHOCT OT (pykounaH. Konuenrpamusara (1,035%), npu KosTo mpeau3BUKBa
50% edexT, € mouTH Tpu MbTU MO-HUCKA OT Ta3u Ha pykouaa (3,2%). Oure noseye, TakcuOIUH
JOCTUIa HAal-BUCOKAaTa CH aKTHUBHOCT 3a mnoracsBaHe Ha ABTS-pagukann npu KOHUEHTparus
0,03%, nokato QykougaH MpHUTEKaBa MaKCMManHa akTUBHOCT mpu 1,0%. BuabT u cunata Ha
B3aMMOJEHCTBUATA MEXy TECTBAHUTE AHTUOKCUIAHTH 110 OTHOLIEHUE Ha TAXHATA aKTHUBHOCT 3a

ynaBsiHe Ha ABTS panukanu Osxa oueHeHM ¢ nomomira Ha komOuHupanute uHzaekcu (CI),
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M3YHCIICHH 32 BCAKA OT TECTBAHUTE cMecH Takcuponun/pykonnan. Benuku croiinoctu Ha Cl ca
MO-MaJIKH OT |, KOETO MOKa3Ba CHHEPrHYCeH e()eKT Ha TeCTBAaHUTE cMecu. Hall-CHitHO u3paseH e
edexTsT npu Takcudosms/pykonnan = 1:3 (CI = 0,55), cnensan ot Takcudonun/dpykonaan = 1:1
(CI = 0,66) u Takcudomun/dpykonnan = 3:1 (CI = 0,80). CHHEprUUHUAT AHTUOKCUIAHTECH €PEKT
Ha cMmecuTe TakcHU(onuH/QyKougaH € BakeH 3a ONTHUMHU3UPAHETO Ha (papMaleBTUUHUTE
(GOpMYITHPOBKH 3a TIPEBEHIINS U JICUCHUE HA PA3IMYHH NATOJIOTUYHU ChCTOSHUS, TPUIMHEHH OT

OKCHUIATUBHO YBPCKIAHE.

I'7.9 Agova M, Georgieva S, Todorova M, Kiselova Y, Dimitrova S. Antioxidant activity
evaluation of new compounds - hydrazones of bexarotene. Bulgarian Chemical Communications,
2020;52(Special Issue D):191-195.

Abstract

Retinoids are compounds related to vitamin A. The role of vitamin A as an antioxidant has long
been known. Vitamin A and its natural and synthetic analogues play an important role in the human
body and are implicated in several biological functions. Bexarotene is a third-generation synthetic
retinoid used in the treatment of cutaneous T-cell lymphoma. The present paper reports the
evaluation of new compounds — hydrazones of bexarotene — about their free radical scavenging
activity. The tested substances were synthesized in our previous work and were analyzed by
infrared spectroscopy. The antioxidant potential of hydrazones was determined by three different
approaches. We used classical 1,1-diphenyl-2- picryl-hydrazyl (DPPH) and 2,2'-azinobis (3-
ethylbenzothiazoline-6-sulfonic acid (ABTS) tests. DPPH is a stable free radical which has an
unpaired valence electron at one atom of the nitrogen bridge. Scavenging of DPPH radical is the
basis of the popular DPPH antioxidant assay. Another approach by which we investigated the
antioxidant properties of the new compounds was an electrochemical method. The experimental

methodology involves the recording of a voltammogram of cathodes electro-oxygen reduction.
Pe3rome

PeTI/IHOI/I}II/ITe Cca CbCAWHCHUA, CBbP3aH C BUTAMHWH A. Ponsara Ha BUTaMUH A KaTo AHTUOKCHOAHT
€ OTJaBHa U3BCCTHA. BuramuHa A 1 HETOBHTE €CTECTBEHH M CHHTCTHYHH aHAJIO3H HUrpasT BakxHa
POJIi B YOBCHIKOTO TAJIO U Yy4YaCTBAT B HAKOJIKO OHOJIOTUYHU (byHKI_[I/II/I BeKcapOTCH € TpETO

IOKOJICHUEC CUHTCTUYCH PCTUHOU[, U3IIOJI3BAH IIPU JICUCHUCTO HAa KOKCH T-xneTpueH J'II/IM(I)OM.
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HacTosmara ctatus nokiajBa olleHKaTa Ha HOBU ChEAMHEHHS - XUPAa30HH Ha OEKCapoTeH — 10
OTHOIIICHHE Ha TAXHATAa aKTUBHOCT 3a OOE3BPEXKIaHE Ha CBOOOJHHUTE pajuKaid. TecTBaHUTE
BellecTBa Osxa CHHTE3UPaHH B ITPEIUIIHATA HU paboTa U Osixa aHAIM3UPaHH Ype3 HHPpadepBeHa
CHEKTPOCKOMNHs. AHTHOKCUJAHTHUAT NOTEHIMAT Ha XUAPA3OHUTE CE ONPEEIs OT TPU Pa3InIHU
noaxona. M3mnons3Baxme kiacuuecku Tectose 3a 1,1-audennn-2-nmukpun-xuapasuwi (DPPH) u 2,2'-
asnHoOuC (3-eTriiOeH30THA30MH-6-cyndpoHoBa kucenuHa (ABTS). DPPH e crabuien cBoboaeH
panukan, KONTO HMMa HECIBOCH BAJICHTCH €JIEKTPOH IPU €IUH aTOM Ha a30THHS MOCT.
Ob6e3Bpexnanero Ha DPPH paaukana e B ocHoBara Ha monyisipuusi DPPH antnoxcunanten
aHanmu3. Jlpyr momxozd, 4pe3 KOMTO H3clieiBAXME AHTHOKCHUIAHTHUTE CBOICTBA Ha HOBUTE
ChEIMHCHUS, Oellle eJICKTPOXUMHYCH MEeTO. EKCriepiMeHTaIHaTa METOOJIOTHSL BKJIFOUBA 3aIIHC

Ha BOJITaMOI'paMa Ha CJIICKTPO-KUCIOPOAHA PEAYKIHA Ha KaTOAHU.

I'7.10 Todorova M, Pasheva M, Kiselova-Kaneva Y, Ivanova D, Galunska B. Phenolics content
and antioxidant activity of beverages on the Bulgarian market — wines, juices and compotes.
Bulgarian Chemical Communications, 2018;50:164-168.

Abstract

In wine, natural juices and compotes the taste is heavily influenced by the presence of phenolics.
They also contribute to the antioxidant activity of fruits and processed foods from them and have
health-protecting effect. The phenolic content and antioxidant activity are not included in the
standard documentation for food labeling and control. The aim of the present work was to analyze
and to compare the content of total phenolics and anthocyanins, as well as the antioxidant potential
of alcoholic and non-alcoholic fruit drinks on the Bulgarian market. Commercial natural fruit
juices, compotes, red, ros¢ and white wines on the Bulgarian market were used for testing total
phenolics, anthocyanins and antioxidant activity. Among the tested alcoholic drinks, the red wines
revealed significantly higher polyphenolic (567+33 mg/L) and AC (97.9+40.7 mg/L) content vs
rosé (323484 mg/L, p<0.0001; 9.9+8.2 mg/L, p<0.01) and white (281+42 mg/L, p<0.0001; 0.2+0.1
mg/L, p<0.001) wines. In the group of the red wines, the highest polyphenolic content (625+13
mg/L) was detected in Merlot wine, and the lowest one in Syrah (534420 mg/L). The wine Malbec
was found to be the richest one in anthocyanins (156.6+1.5 mg/L), while in Mavrud the

anthocyanins content was the lowest one (45.2+£1.0 mg/L). The tested red wines showed high
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antioxidant activity, especially strong in Aronia wine (45.55+0.35 mM uric acid equivalent, UAE).
In the tested non-alcoholic drinks, the highest polyphenolic content was found in Aronia juice
(59249 mg/L) and compote (55662 mg/L). The red wines and compotes have been an element of
traditional nutrition in Bulgaria and nowadays their input in the healthy diet is reassessed because
of their high phenolics content and strong antioxidant potential.

Pe3rome

BbB BUHOTO, HAaTypaJHUTE COKOBE W KOMIIOTUTE BKYCHT € CHJIHO TOBJIUSH OT HaJUYMETO Ha
¢denonu. Te chlI0 JONPUHACAT 32 AHTUOKCUJAHTHATAa aKTUBHOCT Ha IIOJI0OBETE U MpepaboTeHuTe
XpaHU OT TSIX W UMar 3xapaBeonas3Banl edekr. DEeHOTHOTO ChAbpP)KAHUE M AHTHOKCHUIAHTHATA
aKTUBHOCT HE ca BKJIIOYEHM B CTaHJapTHATa JOKyMEHTalUsl 3a €TUKETHpaHe U KOHTPOJ Ha
xpanute. llenta Ha HacTofAmaTa paboTa € J1a ce aHAIM3Hpa U CPaBHU CHIBPKAHUETO HA OOIIU
(dbeHomu 1 aHTOLUMAHUHY, KAKTO U aHTHOKCHJIAHTHHSI MTOTEHIIMA HA aJIKOXOJHU M 0€3a1IKOXOJIHU
IUTO/IOBM HANMTKH Ha OBJTapcKus masap. 3a u3cienBaHe Ha oOmu (eHoNM, aHTOIMAaHWUHH |
AHTHOKCHJIAHTHA aKTUBHOCT Ca W3IMOJI3BAaHU THPTrOBCKM HATypalHM IUIOJOBU COKOBE, KOMIIOTH,
YepBeHU, po3e M Oenu BuUHA Ha Obiarapckus maszap. Cpel TeCTBaHHMTE aJKOXOJHU HAIMUTKU
YepBEHUTE BUHA [MOKA3BAT 3HAYUTEIIHO MO-BUCOKO ChIbpKaHUe Ha nonuderonu (567+33 mg/L) u
aaTonuanuau (97.9+40.7 mg/L) cnpsimo po3e (323+£84 mg/L, p<0.0001; 9.9+8.2 mg/ L, p<0.01) u
6enu (281+42 mg/L, p<0.0001; 0.2+0.1 mg/L, p<0.001) Buna. B rpynara Ha yepBeHUTE BUHA Haii-
BHCOKO TOJIM(PEHOIHO Chabpkanue (625+13 mg/L) e yctaHOBEeHO BBB BUHOTO Mepio, a Haii-
Hucko — npu Cupa (534420 mg/L). YcraHOBeHO e, ue Haii-0oraTo Ha aHTOI[MAHWHU € BUHOTO
Manb6ex (156,6+1,5 mg/L), nokaro npu MaBpy/J CbIbpKaHUETO Ha AHTOLIMAHWHU € Hai-HUCKO
(45,2£1,0 mg/L). TecrBanuTe YepBEHUW BHHA TOKA3BaT BHCOKA AHTHOKCHIAHTHA aKTHUBHOCT,
0CO0EHO CHJTHA BB BUHOTO OT apoHus (45,55+0,35 mM exBuBaneHT Ha nukoyHa kucennda, OAE).
B tecTBaHuTE 06€3aJIKOXOIHU HATUTKH Hali-BUCOKO ChIbpIKAHUE HA MOJUPEHOIN € YCTAHOBEHO B
coka oT aponus (59249 mg/L) u kommnora (556+62 mg/L). UepBeHnTe BUHA U KOMIIOTUTE ca OWIIH
€JIEMEHT OT TPaJUIMOHHOTO XpaHeHe B bbirapus, a B JHEIIHO BpeMe TEXHUSAT MPHUHOC B
3/IpaBOCIIOBHOTO XpaHEHE Ce MPEOLIEHsABA MOPaId BUCOKOTO UM ChAbp)KaHHE Ha (DEHOJIU U CUIIEH

AHTUOKCHIAHTCH IOTCHIIUAJI.
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I'7.11 Nazifova-Tasinova N, Atanasov A, Pasheva M, Yotov Y, Gerova D, Vankova D, Todorova
M, Ivanova D, Kiselova-Kaneva Y, Galunska B. Circulating uncarboxylated matrix Gla protein
in patients with atrial fibrillation or heart failure with preserved ejection fraction. Archives of
Physiology and Biochemistry. 2020;1-11. DOI: 10.1080/13813455.2020.1786130.

Abstract

Context: Circulating uncarboxylated matrix Gla protein (ucMGP) is possibly related to coronary
arterial calcification (CAC) in cardiovascular disease (CVD) patients. Objective: We aimed to
evaluate the relationships between circulating ucMGP, CVD pathology and CAC and its interplay
with CVD risk factors. Materials and methods: ucMGP was measured in 99 CVD-patients. CAC
score was determined by multislice computed tomography. Circulating ucMGP, uncarboxylated
(ucOC) and carboxylated osteocalcin (cOC) were assayed by ELISA kits. Vitamin-K status was
evaluated by ucOC/cOC ratio. Results: A tendency for decreased ucMGP was observed for CAC
100 AU vs. CACY 1-99 AU after exclusion of the patients on vitamin K-antagonist anticoagulants.
Significant inverse correlations between ucMGP and vitamin-K status were indicated for the entire
cohort and according to CAC score. Significant associations were found between ucMGP and risk
factors for CVD. Conclusion: Circulating ucMGP may reflect certain stages of CVD and CAC.
Future studies are needed to clarify its role as potential biomarker.

Pe3rome

Konteker: Hupkynupamusr HexkapOokcuianpan matpukceH Gla mporenn (ucMGP) BeposiTHO e
CBBp3aH ¢ KopoHapHa aprepuanHa kanudukamnus (CAC) npu nmanueHTu ¢bC ChPACUHO-CHIOBH
3abomsaBanusa (CVD). Len: Mmaxme 3a 1en Ja olieHHM Bpb3KUTE MeX Ly nupkyiaupamus ucMGP,
CC3 natonorusita 1 CAC u HelfHOTO B3aumo/eiicTBue ¢ puckosure paxtopu 3a CC3. Marepuanu
u metoau: UcMGP e usmepen npu 99 narmentu cbec CC3. CAC pe3ynaTaThT ce onpeess upes
MYJITHCpE30Ba KoMIIOThpHA ToMorpadus. [{upkynupamusat ucMGP, nekapOokcunupan (ucOC) u
kapookcuupan ocreokanmH (cOC) Osixa aHammzupanu ¢ ELISA kuroBe. ChCTOSHHETO Ha
ButamuH K ce ouensiBa upe3 cpotHomenueto ucOC/cOC. Pesynratu: Habnronasa ce TeHAEHIHS
3a moHmwkeH ucMGP 3a CAC 100 AU crpsimo CAC=1-99 AU cnen u3kirouBaHe Ha TMAIUCHTUTE
Ha aHTHKOATyJIaHTH aHTAaroHUCTH Ha ButamMuH K. 3Hauntenn oOpaTHU Kopenaruu Mmexay ucMGP
u cratryca Ha ButaMuH K ca nmocouenu 3a msuiata koxopta u cropesy CAC pesynrata. Hamepenn

ca 3HAYMTEIHM BpPB3KH Mexay ucMGP wu puckoBure ¢akropu 3a CC3. 3axmoueHue:
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Hupkynupamusat ucMGP moxe na otpassasa onpenesnenu eranu Ha CC3 u CAC. Heobxoaumu ca

6’[),[[61].[1/1 IIpOy4BaHUs, 3a Aa CC U3ACHU POJIsATa MY KaTO IIOTCHIIHUAJICH 6HOMap1<ep.

I'7.12 Kiselova-Kaneva Y, Nazifova-Tasinova N, Vankova D, Nikolova M, Pasheva M, Yotov Y,
Atanasov A, Galunska B. Matrix Gla-protein expression in peripheral blood mononuclear cells is
related to risk factors in cardiovascular diseased patients. Turkish Journal of Biochemistry. 2021.

Abstract

Methods: MGP expression was measured in 87 individuals using real time gPCR. Subgrouping
was performed according etiologic and metabolic CVD risk factors. Results: A clear trend for a
decreased MGP expression was observed in all subgroups with high CVD risk. This decrease was
significant in abdominally obese hypertensive individuals and in those with dyslipidemia. MGP
expression was significantly lower in patients representing high Total cholesterol and LDL
cholesterol levels. A positive correlation between MGP expression and smoking status in patients
with coronary calcium and in the CVD group was established. Atrial hypertension duration
correlated negatively with MGP expression in the group without coronary calcium deposits.
Conclusions: The current study supports the hypothesis that MGP expression in PBMC probably
reflects CVD pathology and is related to lipid metabolism dysregulation. Keywords: biomarkers;

cardiovascular disease; gene expression; matrix Gla-protein; peripheral blood mononuclear cells.
Pe3rome

Metoau: Excnpecusta Ha MGP Geme nzmepena npu 87 mymu, usnonssaiiku real-Time gPCR.
[Toarpynupanero € U3BBPIICHO CIIOPE]l €THOJIOTMYHUTE U META0OJIUTHUTE PUCKOBU (DaKTOpH 3a
CC3. PesyaraTu: fIcHa TeHaeHLus 3a HamaneHa excipecust Ha MGP ce HaOnmoaBa BB BCUUKH
noarpynu ¢ Bucok puck oT CC3. ToBa HaManeHHe € 3HAYUTETHO NPU XOpa ¢ abJOMHMHAIHO
3aTJIbCTSIBAHE M XUIIEPTOHUA U NpH Te3u ¢ aucnunuaemusi. Excnpecusita Ha MGP e 3HaunTtenHo
MO-HUCKa TIPH TAIMEHTH C BUCOKW HMBa Ha o011 xonecteposn u LDL xonectepon. YcranoseHa e
MIOJIOKUTEHA Kopenauus Mexay ekcnpecusata Ha MGP u cratyca Ha TIOTIOHONYLIEHE NpU
MAUEHTH C KOpoHapeH kanuuid u B rpynara cbc CC3. IIpogbimkurenHocTTa Ha apTepuaiHaTa
XUIEPTOHUS KOpellnpa oTpulaTesHo ¢ exkcrpecusita Ha MGP B rpynara 6e3 kopoHapHU KallllieBU

OTJaraHus. 3aKjJI0YeHus: HaCTOFIIHOTO IMPOy4YBaHE IMOAKPEIIA XUIIOTE3aTa, Y€ CKCIIpeCHUATa Ha
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MGP B PBMC BeposiTHO oTpaszsiBa marosorusra Ha CC3 u € cBbp3aHa ¢ JUCperyjanus Ha

JIMITMAHUWSA MeTa00IU3bM.

I'7.13 Nikolova M, Nazifova-Tasinova N, Vankova D, Gerova D, Yotov Y, Atanasov A, Pasheva
M, Kiselova-Kaneva Y, Galunska B. Vitamin D Status in Patients with Atrial Fibrillation and
Heart Failure - Is there a Link? Clinical laboratory. 2021;67(6):1337-1348.

Abstract

Background: The disturbed pleiotropic functions of vitamin D are related to numerous chronic non-
skeletal diseases. The role of vitamin D insufficiency/deficiency in cardiovascular diseases (CVD)
is controversial. Therefore, the aim was to study the vitamin D status in CVD patients and to reveal
possible relationships with CVD risk factors. Methods: This prospective study includes 93
individuals divided into two groups - patients with CVD (n = 49) and patients at risk for CVD (n
= 44) served as controls. The CVD-patients were stratified into AF-group - with paroxysmal or
persistent atrial fibrillation and HF-group - with heart failure with preserved ejection fraction, in
sinus rhythm. Vitamin D status was assessed by measurement of serum 25-hydroxy-vitamin D
(250HD) using liquid chromatography with mass detection. Gene expression of the regulatory
enzyme of vitamin D metabolism, 1-alfa-hydroxylase (CYP27B1), was evaluated by two-step real-
time qPCR. Coronary artery calcium scans were performed and coronary artery calcium score
(CACS) was calculated. Routine biochemical parameters were extracted from the medical
documentation. Standard statistical methods (descriptive statistics, unpaired Student’s t-test, one-
way ANOVA, simple and multiple linear regression analyses) were applied. Statistical significance
was considered at p < 0.05. Results: Serum 250HD levels of the controls were higher than those
of the CVD-patients (37.36 = 15.10 ng/mL vs. 27.70 + 11.80 ng/mL, p = 0.008). The vitamin D
status worsened with the severity of CVD pathology: significant decrease of 250HD levels was
found in the AF-group (29.56 = 11.76 ng/mL, p = 0.044) and HF-group (24.47 + 11.61 ng/mL, p=
0.003) vs. controls (37.36 = 15.10 ng/mL). Significant reduction in circulating vitamin D levels
with the increase of CACS (p = 0.007) was also observed. Linear regression analysis revealed
significant negative association for serum 250HD with CACS for both the entire studied group (p
=0.008) and for CVD patients (p = 0.049). The gene expression of CYP27B1 was down regulated
with both the severity of CVD pathology (p = 0.05) and coronary calcium accumulation (p = 0.08).
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Moreover, we found a significant positive relationship (p = 0.041) between serum 250HD levels
and CYP27B1 gene expression. Conclusions: Vitamin D deficiency may be an independent
cardiovascular risk factor associated with the severity of CVD pathology and increased coronary
calcium deposition. The mechanism by which vitamin D itself can affect cardiovascular outcomes
remains to be clarified.

Pe3rome

BobBenenue: Hapymenure mieiiorponHu ¢yHKIMM Ha BUTaMUH D ca cBbp3aHH C MHOKECTBO
XPOHUYHHU HEeCKeNIeTHHU 3a00sBanus. Ponsta Ha HejocTaTbuHOCTTa/ Neuninta Ha BUTamMud D nipu
chpaeuHo-chaoBu 3aboisBanus (CC3) e mpotuBopeunBa. CiienoBarenHo, menrta Oeme ma ce
Mpoy4H cTatychT Ha BuTaMuH D mpu nanmentu cbe CC3 U a ce pasKpuaT Bb3MOXKHHU BPB3KH C
puckoBute ¢akropu 3a CC3. Meroau: ToBa MpOCIEKTHBHO MpOyuBaHE BKIOUBa 93 nuia,
paznenenu B aBe rpynu - nanueHtd cbe CC3 (n = 49) u nanuentu ¢ puck ot CC3 (n = 44),
ciyxemu 3a koHtpona. CC3-6omaute ca crpatudumupanu B AF-rpymna - ¢ mapoKCU3MaHO WIH
MEPCUCTUPAILIO NPEACHPAHO MbXKeHe U HF-rpymna - cbe ChpJieuHa HEAOCTATHYHOCT ChC 3ara3eHa
¢bpakuusi Ha W3TIACKBaHE, B CMHYCOB puThbM. ChCTOSHHMETO Ha BUTaMHH D ce oleHsBa upes
u3MepBaHe Ha cepyMeH 25-xuapokcu-sutamud D (250HD) ¢ noMomira Ha TeyHa XxpoMaTorpadus
¢ Mac JieTekuus. 'eHHaTa ekcipecus Ha peryjaaTopHUs €H3UM Ha MeTaboiu3ma Ha ButamuH D, 1-
anda-xunpoxcunaza (CYP27B1), Geme omenena upe3 aBycTbnkoB qPCR B peamHo Bpeme.
[IpoBenenu ca KaialMeBH CKaHUPAHUS Ha KOPOHAPHU apTepUH U € U3YHUCIIEH KAJUEBUSAT CKOp Ha
kopoHapau aptepun (CACS). PyTuHHuTEe OHOXMMHUYHM TapaMeTpH ca W3BJICUEHU OT
MEJUIMHCKaTa JOKyMeHTalus. bsxa mnpuinokeHH CTaHAApTHH CTaTHCTUYECKH METOAH
(meckpunTtuBHa cTaTucTUkKa, HeundTeH t-tect Ha Student, eqHonocouen ANOVA, oOMKHOBEH U
MHO’KECTBEH JIMHEEH perpecroHeH aHanu3). CTaTucThyeckaTa 3HaAYUMOCT C€ pasriiekia MpH p
<0.05. Pe3yaratu: CepymHure HuBa Ha 250HD Ha KOHTpoIMTE ca MO-BHCOKHM OT T€3M Ha
narmenture cbe CC3 (37,36 £ 15,10 ng/mL copsmo 27,70 £ 11,80 ng/mL, p = 0,008).
CobcTosiHueTo Ha BUTaMUH D ce Biomasa ¢ texectra Ha CC3 maTosiorusita: YCTAHOBEHO €
3HAYUTENTHO TOHIKeHne Ha HuBaTa Ha 250HD B rpymara ¢ AF (29,56 = 11,76 ng/mL, p = 0,044)
u HF-rpynara (24,47 + 11,61 ng/mL, p = 0,003) crnpsmo kontpoaure (37,36 + 15,10 ng/mL).
HaGmronaBa ce chlo 3HAYUTENIHO HaMalsBaHE HA HHUBAaTa Ha MHMPKyIHpalius BUTaMuH D ¢

noBumaBane Ha CACS (p = 0,007). AHanmu3bT HaA JIMHEWHATAa PETpecusi pa3Kpu 3HAYUTEITHA
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oTpunatenHa Bpb3ka 3a cepymHus 250HD ¢ CACS kakTo 3a 1psuiata uscieqnBaHa rpymna (p =
0,008), Taka u 3a nmanueHtu cbe CC3 (p = 0,049). I'ennara excnpecus Ha CYP27B1 namansBa
kakTo ¢ Texxectra Ha CC3 matonorusra (p = 0,05), Taka ¥ ¢ KOpOHAPHOTO HATPYIBAHE HA KAJIIIHHA
(p=0,08). OcBeH TOBa OTKpHUXME 3HAYUTEIHA [10JIOKUTENHA Bpb3Ka (p = 0,041) Mex 1y cepyMHUTE
nuBa Ha 250HD u rennara excnpecust Ha CYP27B1. 3akmouenus: Jlepunurst Ha BuTamuH D
MOKe Ja ObJe HEe3aBUCHUM ChPACYHO-CHAOB PUCKOB (akTop, cBbp3aH ¢ Texectra Ha CC3
MATOJIOTUATA U MOBUIIEHOTO KOPOHAPHO OTJaraHe Ha Kalluuid. MexaHu3mMbT, ype3 KOUTO CaMUAT

BuTaMHH D MOXXe J1a IOBIIMsE Ha ChpACUYHO-CBAOBUTEC PCIYyJITATH, OCTaBa J1a 6'[:,[[6 M35ACHCH.

I'7.14 Fiamoncini J, Donado-Pestana CM, Duarte GBS, Rundle M, Thomas EL, Kiselova-Kaneva
Y, Gundersen TE, Bunzel D, Trezzi JP, Kulling SE, Hiller K, Sonntag D, Ivanova D, Brennan L,
Wopereis S, van Ommen B, Frost G, Bell J, Drevon CA, Daniel H. Plasma Metabolic Signatures
of Healthy Overweight Subjects Challenged With an Oral Glucose Tolerance Test. Front Nutr.
2022;9:898782.

Abstract

Insulin secretion following ingestion of a carbohydrate load affects a multitude of metabolic
pathways that simultaneously change direction and quantity of interorgan fluxes of sugars, lipids
and amino acids. In the present study, we aimed at identifying markers associated with differential
responses to an OGTT a population of healthy adults. By use of three metabolite profiling
platforms, we assessed these postprandial responses of a total of 202 metabolites in plasma of 72
healthy volunteers undergoing comprehensive phenotyping and of which half enrolled into a
weight-loss program over a three-month period. A standard oral glucose tolerance test (OGTT)
served as dietary challenge test to identify changes in postprandial metabolite profiles. Despite
classified as healthy according to WHO criteria, two discrete clusters (A and B) were identified
based on the postprandial glucose profiles with a balanced distribution of volunteers based on
gender and other measures. Cluster A individuals displayed 26% higher postprandial glucose
levels, delayed glucose clearance and increased fasting plasma concentrations of more than 20
known biomarkers of insulin resistance and diabetes previously identified in large cohort studies.
The volunteers identified by canonical postprandial responses that form cluster A may be called

pre-pre-diabetics and defined as “at risk” for development of insulin resistance. Moreover,
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postprandial changes in selected fatty acids and complex lipids, bile acids, amino acids,
acylcarnitines and sugars like mannose revealed marked differences in the responses seen in cluster
A and cluster B individuals that sustained over the entire challenge test period of 240 min. Almost
all metabolites, including glucose and insulin, returned to baseline values at the end of the test (at
240 min), except a variety of amino acids and here those that have been linked to diabetes
development. Analysis of the corresponding metabolite profile in a fasting blood sample may
therefore allow for early identification of these subjects at risk for insulin resistance without the

need to undergo an OGTT.
Pe3srome

CekpenusiTa Ha WHCYJIMH CIIeJ] BBIVICXHPATHO HATOBapBaHE 3acsira MHOXKECTBO METaOOIUTHH
I'BTUILA, KOUTO €JTHOBPEMEHHO ITPOMEHST OCOKATa U KOJIMYECTBOTO HA MEXK/TyOpraHHHUTE ITOTOLU
Ha 3axapy, JMOUIM W aMUHOKHCEIMHM. B HacTOSIIOTO MpoydBaHEe HUE HMMaxMme 3a Iel Ja
uACHTUPHUIIPaMe MapKepH, CBbp3anu ¢ audepeniuanan orroBopu kbM OGTT B momynamus ot
3/IpaBu Bb3pacTHU. Upe3 U3non3BaHe Ha TPH MJIATPOPMU 3a NpoduivpaHe Ha METaOOJIUTH, HUE
OLICHUXME TE€3W MOCTIPAaHAMAIHU OTTOBOPH Ha 0010 202 metaboiuTa B Iuta3MaTa Ha 72 31paBu
T0OPOBOJIIIH, TTOATI0KEHH HA ISTIOCTHO (DEHOTHITU3UPAHE U TOJIOBUHATA OT KOUTO Ca BKIIFOUCHHU B
nporpama 3a oTciaadBaHe 3a HepHoj oT Tpu Mecena. CTaHIapTEH OpajieH IIII0K030-TOJIEPAHTEH
tect (OGTT) cinyxu Karo TecT 3a WACHTH(UIMpPAHE HA MPOMEHHTE B TMOCTIIPAHIAATHUTE
MeTabomuTHH poduiy. Bernpekn de ca kiacuUIpaHd KaTo 37paBU CIOPE] KPUTEPUUTE Ha
C30, nBa otnennu kiaberepa (A u B) 6s1xa naeHTuduIMpaHu Bb3 OCHOBA Ha MOCTIPaHIUATHUTE
IJIIOKO3HU MpodmiIn ¢ GalaHCHUpaHO paslpe/iesieHHe Ha JO0OpOBOJIMTE Bb3 OCHOBA Ha IMOJa U
IpyTy nokaszarenu. IHauBuauTe ot KiIbcTep A mokaspat 26% Mo-BUCOKHU MOCTIIPaHIXaIHU HUBA
Ha TJIOKO03a, 3a0aBEH TITFOKO3€H KIMPBHHC M MOBHIICHH IUIA3MEHH KOHIICHTPAlMM Ha TJIAJAHO Ha
noseye oT 20 U3BECTHU OMOMapKepa 3a UHCYJIMHOBA PE3UCTEHTHOCT M TualdeT, MACHTU(DUIIUPAHH
IIPeJY TOBA B FOJIEMH KOXOPTHHU MpoyuBaHus. JloOpoBoinure, HACHTUGUIMPAHH Ype3 KAHOHUYHH
MOCTIPaHANATHA OTTOBOPH, KOUTO 00pa3yBaT KIbCTep A, Morar jga ObJaT HapedeHW Ipen-
npenuadeTHIn W ONpeNeNeHn KaTo ,U3J0KEHH Ha pHCK® 3a pa3BUTHE HA WHCYJIWHOBA
pe3ucteHTHOCT. OCBEH TOBAa, MOCTIPAHIAMATHUTE MPOMEHM B HM30paHM MAaCTHH KHCEIMHH U
KOMIUICKCHU JIMTHIM, KJIBYHH KHUCEIMHHM, aMUHOKWCEIIMHHM, AIWIKAPHUTHHUA W 3aXapu KaTo

MaHO3a pa3KpuBaT 3HAYUTCIIHU PA3JIMKH B OTTOBOPUTE, Ha6J'IIO)IaBaHI/I IIpyu MHAUBUIN OT KIIBCTEP
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A u xreerep b, kouTo ce nogabpKat mpes nenus nepuon Ha tecta or 240 munyTH. [loutn Bcuuku
MeTa0O0JUTH, BKIIIOUUTEIIHO III0OKO3a U MHCYJIUH, C€ BbpHaxa KbM 0a30BUTE CTOMHOCTH B Kpas Ha
tecTta (Ha 240-Ta MHMHYTa), ¢ U3KJIIOYEHUE HA PA3IMYHU aMMHOKHCEIMHM U TYK TE€3H, KOUTO ca
CBBP3aHU C Pa3BUTHETO Ha quabeT. ClieJ0BaTEIHO aHATM3BT HA CHOTBETHUS METa0OIUTEH PO
B KpbBHA Mpo0a Ha II1aIHO MOKE J]a O3BOJIM PAHHO MICHTU(UITUPAHE HA T€3H CYOCKTH C PUCK OT

WHCYJIMHOBA PEe3UCTEHTHOCT, 0e3 J1a € HeoOxoaumo na ce noarat Ha OGTT.

I'7.15 Angelova S, Salim A, Kiselova-Kaneva Y, Ivanova D, Peev S. Association of mRNA
Levels of IL6, MMP-8, GSS in saliva and pyelonephritis in children. Molecules. 2020; 25(1):85.

Abstract

Nowadays, saliva is a subject of growing scientific interest because of its definite advantages as
diagnostic medium. The aim of our study was to investigate the diagnostic potential and reliability
of messenger RNAs (MRNAS) of selected genes—interleukin-6 (IL-6), matrix metalloproteinase-
8 (MMP-8) and glutathione synthetase (GSS)—as salivary markers in children with diagnosed
pyelonephritis and to correlate their levels with typical urine para-clinical indicators of the disease.
Analysis of the mRNA levels for IL-6, MMP-8 and GSS in 28 children hospitalized with the
diagnosis of pyelonephritis was conducted applying the method of quantitative reverse
transcription polymerase chain reaction (RT-gPCR). In the study group (n = 28), IL-6 MRNA levels
demonstrated 64-fold increase (p < 0.001). MMP-8 and GSS mRNA levels were increased in 12
samples in patients with pyelonephritis 3.27 (p < 0.01) and 1.94 (p < 0.001) times, respectively.
We found a strong and significant correlation (p < 0.001) between the investigated mRNA for IL-
6 and MMP-8, IL-6 and GSS, MMP-8 and GSS. Moderate degree of correlation was established
between IL-6 and the typical para-clinical indicator of leucocytes (0.43, p < 0.05) and between
GSS and leucocytes (0.54, p < 0.01). Salivary IL-6, MMP-8 and GSS mRNA levels in combination
with urine test analysis could be useful diagnostic tool for the very distributed disorder of

pyelonephritis in childhood.
Pe3rome

B namm nHM ciroHKaTta € OOEKT Ha HapacTBalll HaydeH HHTEpPEC MOpajgyl KaTerOPUYHUTE CH

npeaAuMCTBa KaTO JUArHOCTH4YHa Cpcaa. HenTa Ha HaAETO IPOYYBaHC Oerre Ja H3CcjacIBaMeE
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JTUATHOCTHYHUS MOTCHIHMAN U HaaexaHocTTa Ha mHpopManmonaure PHK (uPHK) Ha u3bpanu
renu - uarepieBkuH-6 (IL-6), maTpukcHa Metamonporennaza-8 (MMP-8) u riryTaTHOH CHHTETa3a
(GSS) - xaTo MapkepH B CIFOHKA IPHU Jelia ¢ JHArHOCTUIIMPAH MHETOHe(MPHT U J1a Ce CHIIOCTABST
HUBATa UM C TUMMYHUTE MApaKIMHUYHU TOKa3aTeld Ha 3a00JIIBaHETO B ypuHATa. AHATU3BT HA
nuBata Ha WPHK 3a IL-6, MMP-8 u GSS mpu 28 npema, XOoCHUTAIM3MpaHU C JAHArHO3a
nuesnoHepUT, € M3BBPIICH MO0 METOAAa Ha KOJMYECTBEHA IOJIMMEpa3Ha BEepHKHA peakuus C
obpatna tpanckpunius (RT-qPCR). B npoyuBanarta rpyna (n = 28) nuBara Ha IL-6 MRNA
nokasBar 64-kpatHo yBenuuenue (p < 0,001). Husara na MMP-8 u GSS mRNA ca nosuiienu B
12 npo6u npu manmenTu ¢ nueaonedput crorBetHO 3,27 (p <0,01) 1 1,94 (p <0,001) mpTu. Hue
OTKpUXME CHJIHA M 3HaunMa kopenanus (p <0.001) mexay u3ciaenpanata uPHK 3a IL-6 u MMP-
8, IL-6 u GSS, MMP-8 u GSS. YcraHoBeHa € yMepeHa cTeneH Ha kopenanus mexay [L-6 u
TUMUYHUA TapakIuHIYeH nokasare J1eBkouTH (0.43, p <0.05) u mexay GSS u neBkoumtu (0.54,
p <0.01). Crronuenure HuBa Ha IL-6, MMP-8 u GSS nPHK B xoMOuHamus ¢ ananus Ha ypuHaTa
Morar Ja 0bJaT NoJe3eH IUarHOCTUYCH HHCTPYMEHT 32 MHOTO Pa3IpOCTPAHEHOTO 3a00JIsIBaHE HA

nuenoHePUT B IETCKA BH3PacT.

I'7.16 Angelova S, Salim A, Roussev B, Kiselova-Kaneva Y, Ivanova D, Peev S. Association of
the Salivary sIgA and Dextran with Clinical Parameters of Plaque-induced Gingivitis in Children.
Supplement Journal of IMAB. 2021;33-36.

Abstract

Purpose: Study of the association between salivary secretory immunoglobulin A (slg A) and
dextran levels with clinical parameters of plague-induced gingivitis in children. Materials and
methods: Four groups of participants based on gingival status. Plaque index and gingival index
were determined. ELISA-methods were used for quantification of the salivary markers. Results:
The average value of salivary dextran among these with severe gingivitis was 2.93-fold higher in
comparison to the control group. A significant positive correlation between Plaque index Silness-
Loe (PLI) and salivary dextran was established among the participants with moderate and severe
gingivitis. The average value of salivary slg A in the participants with severe gingivitis was 2.25-
fold higher compared to the same parameter among the controls. A high positive correlation

between Gl and salivary dextran was recorded in the group with mild gingivitis. Conclusion:
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Salivary slg A and dextran levels are associated with clinically manifested degrees of plague-

induced gingivitis in children.
Pe3iome

Hea: IIpoyuBaHe Ha Bpb3KaTa MEXIY CIFOHYCHHUTE CEKPETOPHH UMYyHOrIoOynuHu A (slg A) u
HUBAaTa Ha JIEKCTpaH C KIMHUYHUTE MapaMeTpu Ha IUIaKa-WUHIYLHUpPAaH THHTUBUT TpH Jela.
Martepuanu u MeToau: YeTupu rpynu y4aCTHHUIM Ha 0a3aTa Ha THHTMBAIHUS cTaryc. OnpenensaT
ce MHJEKC Ha IJlaka U TuHTruBajieH uHiekc. M3nomsBanu ca ELISA-mMeronn 3a KOIMYECTBEHO
orpejessiHe Ha cioHdeHuTe Mmapkepu. PesyaraTu: CpennaTta CTOMHOCT Ha JIEKCTpaH B CIIOHKATa
Cpell Te3U C TEXbK T'MHTUBUT € 2,93 mbTH NMO-BUCOKA B CPAaBHEHME C KOHTpOJIHATA IpyTa.
VYcraHoBeHa € 3HAYMTENIHA TIOJIOXKHUTENIHA KOpEealusi MEXy IUIAaKOBHUS WHACKC M CIFOHYCHHS
JEKCTPaH Cpell YYaCTHUIIUTE C YMEpPeH W TeKbK MHruBuUT. CpenHara cToWHOCT Ha slg A Ha
CJIIOHKATa MPH yYaCTHUIIUTE C TEKbK TMHIUBUT € 2,25 MbTH MO-BUCOKA B CPABHEHUE CHC CHILUSA
napamMeTsp cpell Koutponurte. Bucoka nonoxurenHa kopenauus mexay Gl u ciroHdeH aexctpan
€ perucTpupaHa B rpynara c JeK TMHTMBUT. 3ak/ioueHue: Husata Ha slg A u gexcrpan B

CJIFOHKATa €a CBbpP3aHU C KIIMHUYHO U3BCHU CTCTICHU HAa MHAYIHUPAH OT I1JIaKa THHTUBUT IIPpU JACLA.

I'7.17 Jura-Pottorak A, Olczyk P, Chatas-Lipka A, Komosinska-Vassev K, Kuznik-Trocha K,
Winsz-Szczotka K, lvanova D, Kiselova-Kaneva Y, Krysik K, Telega A, Olczyk K. Urinary
sulphated glycosaminoglycans excretion in obese patients with type 2 diabetes mellitus treated with
metformin. Archives of Physiology and Biochemistry. 2022;128(2):507-513.

Abstract

Obijective: The pattern of urinary excretion of total sulphated glycosaminoglycans (GAGs) and
their particular types: chondroitin sulphate/dermatan sulphate (CS/DS) and heparan sulphate (HS)
was analysed in obese patients with type 2 diabetes mellitus (T2DM) treated with metformin in
monotherapy for the period of six months. Methods: The urinary sulphated glycosaminoglycans
were quantitated using standardised dye (1.9-dimethylmethylene blue)-binding method and
normalised to creatinine level. Results: Urinary total GAGs, CS/DS and HS levels were
significantly higher in untreated diabetic patients in comparison to healthy subjects. Moreover, it
was observed that urinary total GAGs, CS/DS and HS levels in diabetic patients after six-month
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metformin therapy were significantly decreased versus pre-treatment situation. Conclusions: The
obtained results suggest that the six-month treatment with metformin in obese patients with T2DM
has a regulating influence on the systemic changes in proteoglycans/glycosaminoglycans, resulting

in a decrease in the urinary excretion of total GAGs, CS/DS and HS.
Pe3rome

Ien: Amnanm3upaH e CHEKTBPBT Ha ypUHApHa eKCKpeuuss Ha oOmm cyndaTtupaHu
rivko3amMuHornukand (GAG) u TexHure cneuu(UyHu TUIIOBE: XOHAPOUTHUH cyndart/nepmaTan
cyndar (CS/DS) u xenapan cyndar (HS) npu nanueHTH cbhC 3aTIbCTIBAHE ChC 3aXapeH auader
tun 2 (T2DM), nexyBanu ¢ MeT()OPMHH KaTO MOHOTEpAIIUs 3a IEPHOJ OT IIecT Mecena. Metoau:
CyndaTtupaHuTte TIMKO3aMUHOTIIMKAHU B YPHHATA C€ ONPEACTIAT KOJIMIECTBEHO, KaTO CE U3IOJI3BA
CTaHIapTH3UpPaH METOJ 3a CBbp3BaHe Ha Oarpwioto (1,9-IMMETHIMETHIEHOBO CHHBO) M C€
HOpPMAaJIM3UPAT J10 HUBO Ha KpeaTuHuH. Pesynratu: O0uure HuBa Ha GAG, CS/DS u HS B ypunara
ca 3HAYUTEJIHO IO-BUCOKM INpU HEJEKyBaHM NAIlMEHTH C Aua0eT B CpaBHEHUE CBbC 3/paBU
uaauBuan. OcBeH ToBa ce HaOmromaBa, 4e oomute HuBa Ha GAG, CS/DS u HS B ypunara npu
MalUeHTH ¢ AuabeT cjell IIecTMece4Ha Tepamnusi ¢ MeT(GOpPMHUH ca 3HAYUTEIHO HaMalleHUu B
CpaBHEHME ChC CUTyalusaTa npeau edenuero. M3soau: [lonydyenure pe3ynraTu npeamnosarar, e
IIECTMECEYHOTO JICUeHUE ¢ MET(HOPMHH TIpU MAalUEHTH CBhC 3aTiabcTsBane W T2DM mma
perynupail epexT BbpPXy CHUCTEMHUTE MPOMEHU B MPOTEONNIMKAHUTE/TIIMKO3aMUHOTIIMKAHUTE,

KOETO BOJM JI0 HamMaJIsiBaHE Ha ypuHapHaTa ekckpenus Ha oo GAG, CS/DS u HS.

I'7.18 Dimaras P, Tasinov O, Ivanova DP, Kiselova-Kaneva Y, Stefanova N, Tzaneva M, lvanova
D. Improving gene expression analysis efficacy from formalin-fixed paraffin embedded tissues.
Folia medica. 2022;64(4): 602-608.

Abstract

Introduction: Improving RNA isolation and cDNA synthesis techniques has emerged due to
advancements in the knowledge of molecular basis of most diseases. This in turn increased the
need of higher quantity and quality of the extracted genetic material to be used for a variety of
diagnostic tests and experiments. Aim: The aim of the study was to compare three modified
methods for RNA extraction from formalin-fixed paraffin embedded (FFPE) biopsied tissue and
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different cDNA synthesis strategies to facilitate study of gene expression. Materials and methods:
Compared RNA extraction methods were: lysis buffer, phenol-based extraction, and combination
of both with concomitant use of silica-based spin columns. RNA quantity and purity were estimated
spectrophotometrically. Different priming strategies for cDNA synthesis were applied: oligo dT,
combination of oligo dT and random hexamer, and gene specific primer. Two-step RT-gPCR of
ribosomal protein L37A on preamplified and non-preamplified cDNA templates was performed.
Results: The combination of lysis buffer with phenol based extraction gave higher RNA yield. By
doing cDNA preamplification, the confidence of detection by gPCR was raised, and efficiency was
improved. The preamplified template increased the sensitivity of analysis. Conclusions: Together,
the combination of approaches improved substantially the reproducibility and validity of

quantitative gene expression analyses from FFPE tissues.
Pesrome

BoeBenenue: Ilopagm Hanpenbka B IO3HAHMATA 34 MOJIEKYJsIpHaTa OCHOBAa HA IIOBEYETO
3a00JsIBaHHS C€ TOSBH HEOOXOAUMOCT OT MOJOOPSBAHETO HA TEXHUKUTE 3a n3osnmpane Ha PHK u
cunre3 Ha c/IHK. ToBa oT cBosl cTpaHa yBeIMYd HEOOXOJUMOCTTA OT IO-BUCOKO KOJMYECTBO U
KaueCTBO Ha U3BJICUEHUS TEHETUYEH MaTepHrall, KOWTO Jja C€ U3II0JI3Ba 3a PAa3JIMYHH JUATHOCTUYHU
TecToBe U ekcriepuMenTH. Llen: Llenra Ha n3cnenBaneTo Oemie Aa ce CpaBHAT TPU MOAUDUITUPAHT
Metona 3a ekcrpakuus Ha PHK or Guoncupana tekaH, ¢pukcupana BbB (opManH, BrpajcHa B
napaus (FFPE) u paznuunu crpateruu 3a cunte3 Ha k/IHK, 3a nga ce ynecHu uscienBaHeTo Ha
reHHaTa exkcrnpecus. Marepuanu u Meroau: CpaBHeHUTe MeToau 3a ekctpakius Ha PHK Osxa:
nu3uceH Oydep, eKcTpakiMs Ha OCHOBaTa Ha (PeHOJ M KOMOMHALUS OT JIBETE€ C €THOBPEMEHHA
ynoTpe0a Ha KOJIOHH Ha OCHOBAaTa Ha cuiuiueB aquokcu. KomrmuectBoro u unctorara Ha PHK ce
oreHsBat crnekTpodoromerpuuno. bsxa mpunokenu pasnuuHu crpateruu 3a cunre3 Ha kJ[HK:
omuro dT, komOuHanus ot onuro dT U NMpou3BOJIEH XeKcamep U T'€HHO creruduyeH mnpaiiMep.
beme u3Bbpiien aByctenkoB qPCR Ha pubozomanen mporeuH L37A BbpXy npenBapUTEIHO
ammundunupanu U Heammuindunupanu cDNA matpunu. Pesyntatu: KomOunanusta ot nu3ucex
Oydep ¢ excTpakius Ha ocHoBaTa Ha ¢eHoJ aBa mo-Bucok noouB Ha PHK. Upes uzBbpuiBane Ha
npeaBapuTesiHo ycuiaBaHe Ha cDNA, crenenTta Ha oTkpuBaHe upe3 qPCR Oemie moBuieHa u
epexTUBHOCTTa Oemie mogoOpeHa. IIpenBapurenHo amIIMQHUUIUPAHUAT MIAOJIOH YBEJIUYH

YyBCTBUTEITHOCTTA Ha aHaM3a. 3akimoueHus: KomOnHaumsaTa OT MOAX0AH MOA0O0PH 3HAYUTEITHO
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BB3IPOU3BOAMMOCTTAa U BAJIMIHOCTTA HA KOJWUYCCTBCHUTC AHAJIM3M HAa I'CHHATAa CKCIIPECUA OT

FFPE TpKanu.

I'8. Ily6simkyBaHa rjiaBa 0T KHUI'a MM KOJIEeKTHBHA MOHOTpadus

I'8.1 Vankova D, Pasheva M, Kiselova-Kaneva Y, lvanov D, lvanova D. Mechanisms of
Cyanotoxin Toxicity—Carcinogenicity, Anticancer Potential, and Clinical Toxicology. In:
Medical Toxicology, 2019; DOI: 10.5772/intechopen.88016.

Abstract

Cyanoprokaryotes are distributed worldwide and they produce various bioactive compounds,
including cyanotoxins. The major route of human exposure to cyanotoxins is the oral intake by
using contaminated drinking water, by incidental intake of contaminated water during recreational
and professional activities, and by consuming contaminated food or dietary supplements prepared
from cyanobacteria. The prolonged chronic exposure to low concentrations of cyanotoxins
provokes cell damage and may increase the risk for cancer development. Due to the variety of
cyanotoxin chemical structures, different mechanisms of their toxic effects are known. At the same
time, some of the natural compounds produced by cyanoprokaryotes have anticancer potential and
are promising sources for the development of novel drugs. This chapter is dedicated to the target
mechanisms behind the effects of the widely distributed cyanotoxins with an impact on human
health, microcystins, nodularins, and cylindrospermopsin.

Pe3rome

[{uaHonpoKapuOTUTE ca PA3MPOCTPAHEHU MO LEHs CBAT U MPOU3BEXKIAT PA3IUUYHU OMOAKTUBHU
ChEIMHEHUS, BKIIOYUTENHO IIMAaHOTOKCUHH. OCHOBHHUSAT IIbT HaA WU3JTaraHe Ha Xopa Ha
LIMAaHOTOKCHHU € TEepOpaHUIT MPUEM Ype3 H3IO0JI3BaHE Ha 3aMbpceHa NHUTEWHa BOJa, upe3
CJIy4aeH MpUeM Ha 3aMbpCEHa BOJa M0 BpeMe Ha pa3BJeKaTeIHU U NpodeCUOHaTHU AEHHOCTH U
Yype3 KOHCYMaIlMs Ha 3aMbpCeHa XpaHa WU AUeTHYHH JT00AaBKH, IPUTOTBEHU OT LIMAHOOAKTEPHUH.
[TpoaABIKUTETHOTO XPOHUYHO M3JaraHe Ha HUCKU KOHIIEHTPALMU HA IIMAHOTOKCHHU IPOBOKHpPA
YBpEKJIaHe Ha KJIETKUTE U MOKE J1a YBEJIMYM PUCKa OT pa3BUTHE Ha pak. [lopaau pazHooOpasueTo
OT XMMHUYHHU CTPYKTYPH Ha IIMAHOTOKCHMHUTE Ca M3BECTHU PAa3IMYHU MEXaHU3MH Ha TAXHOTO

TOKCHUYHO AeicTBue. B chmoTo BpPEMC HAKOHU OT CCTCCTBCHUTC CHCAUMHCHUS, IMPOU3BCACHU OT
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MUAHOIIPOKApUOTHU, HUMAT IMPOTHUBOPAKOB IIOTCHIMAI U Ca 06€H_[aBaH_II/I HU3TOYHUIIM 3a
pa3pa60TBaHeTo Ha HOBH JICKapCTBa. Ta3m 1I1aBa € mocBeTeHa Ha OEJICBUTC MCXaHHU3MH 3al
e(l)eKTI/ITC Ha IMMAPOKO paslpoOCTPaAaHEHUTE IMAHOTOKCHHH C BL3,Z[€I>'ICTBHC BBPXY HOBCIIKOTO 3ApaBe

- MUKPOLIUCTHUHH, HOAYJIAPUHHU 1 HUJITUHAPOCIICPMOIICHUH.

I'8.2. Nashar M, Kiselova-Kaneva Y, Ivanova D. Antidiabetic Potential of Plants Used in
Bulgarian Folk Medicine and Traditional Diet. In: Nutrition in Health and Disease, 2019; DOI:
10.5772/intechopen.85445.

Abstract

The idea of this chapter is that currently available antidiabetic drugs specifically target several
points of the T2D pathophysiology but they do not cover all aspects of the disease. In addition,
many adverse effects of synthetic antidiabetic agents have been reported. The suggested manuscript
is an overview of the available scientific literature focused on antiobesity and antidiabetic potential
of selected 42 medicinal and edible plants of the Bulgarian flora. Most of the reports reveal the
effect of extracts or their active components on specific biochemical mechanisms. Mechanistic data
about hypoglycemic and hypolipidemic action are presented for some of the plants. An essential
part of this review is dedicated to the target mechanisms behind the effects of the selected plant
species. The authors hope that this review will serve as a starting point for future investigations

with a contribution to the prevention and therapy of diabetes.
Pe3iome

Wnesta Ha Tasu rinaBa €, ye HAJUYHUTE B MOMEHTA aHTUAMAOETHHU JIEKApCTBA Ca HACOUYEHH
KOHKPETHO KBbM HSAKOJKO TOYKM OT NMaTO(U3MOJIOTUATa HA AMAOET THUIl 2, HO T€ HE MOKpUBAT
BCUYKH acHeKTH Ha 3a0ossiBaHeTo. OCBEH TOBA ca JOKJIAJABAHU MHOTO HEOJAronpusTHU e€PeKTH
Ha CHUHTETUYHHUTE aHTUAMAOeTHU cpeacTBa. HacTosmusaT maTtepuan mpejacraBisiBa Iperieq Ha
HaJMYyHaTa HayyHa JMTepaTypa, (QOKycHpaHa BbBPXY AaHTHU-OOECUTHUS U aHTHUAMAOETHUS
noTeHI1aa Ha u30panu 42 nedeOHU U pacTeHus oT Obarapckara ¢uopa. [loBeueTo ot qoKIaAUTE
paskpuBar e(peKTa Ha eKCTPAaKTUTe WIM TEXHUTE AaKTUBHU KOMIIOHEHTH BBPXY CleUU(pUYIHU
OMoXxMMHYHU MexaHu3Mu. [IperncraBeHu ca JaHHM 3a MEXaHU3MUTE Ha XHUIOTJIUKEMUYHO H

XHUITOJIHUITHMACMHUYHO JIGI\/'ICTBI/IC 3a HIAKOU OT pacCTCHHUATA. C'BHIGCTBeHa JaCT OT TO3U Hperica €
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IIOCBCTCHA Ha ICJICBUTC MCXAaHU3MU 3a/] Cq)eKTI/ITe Ha I/I36paHI/ITC pPacCTUTCIIHU BUIOBC. ABTOpI/ITe
CC HaJ4aBaT, Y€ TO3HU NPECIJICA 1€ IMMOCIYXKH KaTO OTIIpaBHA TOYKaA 3a 6"b,I[eH_II/I H3CJICABAHUS C IIPUHOC

KBbM INPEBCHIUATA U TCPAIIUATA HA ,Z[I/Ia6eTa.

IIbaHOTEKCTOBH Hyﬁ.]'II/IKaIII/II/I B HAYYHH CIUCAHUSA U CﬁOpHI/IIII/I, HU3BBH MUHUMAJTHHUTE

HAYKOMETPUYHU U3MCKBaHMs 3a 3aemaHe Ha Al ,,IIpodecop*

1. Angelova S, Salim A, Kiselova-Kaneva Y, Ivanova D, Andreeva-Borisova R, Peev S. The
role and significance of some salivary amino acids in periodontal diseases, including plaque-
induced gingivitis—a literature review. Scripta Scientifica Dentalis, 2022;2(7):7-17

Abstract

Nowadays the problem of plaque-induced gingivitis, including in the different periods of
childhood, is marked by a considerable long-term sociomedical impact on individual, group,
population and community levels globally. The purpose of this investigation is to study, analyze
and summarize various scientific sources on the role and significance of some salivary amino acids
in the presence of periodontal diseases, including plaque-induced gingivitis. This manuscript is
based on data obtained from research articles, randomized trials, and systemic reviews published
in PubMed and Google Scholar. Different salivary markers are characterized by potential for earlier
diagnosis of the progression of oral diseases. We can conclude that some salivary amino acids play
a considerable role in the periodontal status, including in plaque-induced gingivitis.

Pe3rome

B Hamm aHM npoOiemMbT ¢ MpeIu3BUKAaHUS OT IUIaKa TMHTHMBUT, BKJIIOUMTENHO B PAa3JIMYHUTE
NEpUOJIM Ha JIeTCTBOTO, € Oensi3aH OT 3HAYUTENTHO JBITOCPOYHO COLMATHO-METUIIMHCKO
BB3JIEHCTBUE BBPXY WMHAMBHIYAIHO, TPYHNOBO, MOIMYJAMOHHO M OOIIHOCTHO HHBO B CBETOBEH
Mmamqa0. llenrta Ha ToBa M3cienBaHE € Ja MPOYYH, aHAIM3Mpa M O00O0OIIM pa3IUYHU HAyYHU
W3TOYHHLIM 3a POJSATa U 3HAUYEHUETO HA HAKOM CIIIOHYEHUM aMHUHOKHCEIMHM TpU HaJIU4ME Ha
MapoIOHTAIHU 3a00JIBaHUs, BKIIOUUTEIHO MPEU3BUKAH OT IUIaka TMHIMBHUT. ToBa M3cieaBaHe
C€ OCHOBAaBa Ha JaHHH, IMMOJTYYCHH OT HAYUYHH CTATHUH, PAaHIOMU3HWPAHU MPOYUBAHUA U CUCTEMHU

nperienu, nyonukyBanu B PubMed um Google Scholar. Pasnuunure ciaroHueHn Mapkepu ce
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XapaKkTepu3upar ¢ MOTCHIMAJ 32 paHHA TUarHOCTUKA Ha MPOTpecHTa Ha OpaHUTE 3a00IIIBaHUsL.
MoxeM Ja 3aKiIIouuM, Y€ HAKOM CJIIOHYEHH aMMHOKHUCEIMHM WUIpasT 3HAYUTEIHA pojsl B

MMapoaAOHTAJIHUA CTATyC, BKIIFOUYUTCIIHO IIPU MPCAN3BUKAH OT I1JIaKa TMHTUBUT.

2. Kiselova Y, Vankova D, Tasinov O, Feklicheva I, Potoroko I, Ivanova D. Changes in
interleukin 6 and monocyte chemoattractant protein-1 expression levels in 3t3-11 cells after
exposure to agrimonia eupatoria . extract and subsequent oxidative stimulation with tert-buthyl
hydroperoxide reveal possible adaptogenic potential. Scri Sci Pharm, 2017;4(2):7-13

Abstract

INTRODUCTION: Synthesis and secretion of many inflammatory factors increase with oxidative
stimu-lation and the activity of many transcription factors that regulate synthesis of inflammatory
cytokines is influenced by the redox condition in the cell. AIM: The aim of the current study was
to investigate the effects of aqueous-alcoholic agrimony extract on interleukin 6 (IL-6) and
monocyte chemoattractant protein-1 (MCP-1) gene expression levels in cultured preadipocytes
under induced oxidative stress conditions. MATERIALS AND METHODS: To determine the
possible adaptogenic potential of agrimony extract treatment on gene expression, preadipocytes
were incubated in a medium containing different amounts of agrimony extract. Te r t-butyl
hydroperoxide was used to provoke oxidative response in treated cells. Expression of selected
genes was measured using two step quantitative PCR. Results were analyzed using the 2-24¢t
method. RESU LTS: Incubation of preadypocytes with 2.5% agrimony extract resulted in a
significant decrease in mMRNA levels of MCP-1. Significant increase in IL-6 transcription levels
was detected in the cells incubated with 1.25% and 2.5% agrimony extract. Pre-incubation of the
cells with agrimony extract prevented subsequent oxidative induced stimulation of MCP-1 gene
expression. Oxidative provocation appeared to decrease the stimulatory activity of agrimony on
IL-6 gene expression.

Pesrome

BBBEJIEHUE: CunTe3bT U cekpenusaTra Ha MHOTO BB3NAIUTEIHH (PAKTOPH Ce yBeIMYaBatT MpH
OKHCIIUTEIHA CTHUMYJIALUS M AaKTUBHOCTTA HAa MHOIO TPAHCKPUIIIHMOHHH (DaKTOpu, KOUTO

peryjanupar CMHTC3a Ha BBIMNAJIWUTCIHA HUTOKHWHU, CC BJIHAC OT PECAOKC ChbCTOAHUCTO B KIICTKATA.
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LEJI: Ileara Ha HACTOAIIOTO NMPOYYBaHE € Jla c€ H3cienBaT €(pEeKTUTE Ha BOIHO-AJIKOXOJICH
€KCTPaKT OT KaMITuK (Agrimonia) BbpXy HUBATa Ha €KCIIpeCHs Ha reH 3a uHTepiieBkuH 6 (IL-6) u
MOHOIIMTEH XemoarpakTanteH npoterH-1 (MCP-1) B KyaTHBHpaHH IPEaIUIIONUTH IPU YCIOBHS
Ha unayuupan okcuaaruseH crpec. MATEPUAJIM U METOJU: 3a na ce onpe/iein Bb3MOKHUSIT
a/IalITOTCHEH TMOTEHIMAl Ha TPETUPAHETO C EKCTPAaKT OT KaMIIMK BBPXY I'€HHATa EKCIPECHS,
MIpeajMIoIUTUTE ce HHKYOUpaT B cpeia, ChAbpKalla pa3InuyHu KOJTUYECTBA €KCTPAKT OT KaMIIIUK.
Tperndyen OyTHIIOB XHIPOIMEPOKCH] C€ M3MOJI3Ba 32 MPOBOKHMpAHE HA OKCHJIATUBEH OTIOBOD B
TpeTUpaHuTe KiIeTku. ExcrnpecusTa Ha M30paHU TeHW ce M3MEpBa C MOMOIITA Ha JIBYCTBHIIKOB
komudyectBeH PCR. Pesynrature Osixa aHanusupanu ¢ nomoinra Ha merona 2-AACt. RESULTS:
NukybupaneTo Ha mpeagunouuTH ¢ 2,5% eKCTpaKT OT KaMIIKUK BOJY 10 3HAYUTEITHO HaMaJsIBaHe
Ha HuBata Ha UPHK na MCP-1. 3HauntenHo noBuiliaBaHe Ha HUBaTa Ha TpaHCKpumiys Ha [L-6
Oerre OTKPUTO B KJIEeTKUTE, MHKyOupanu ¢ 1,25% u 2,5% exctpakT ot kammuk. [IpenBapurtennara
MHKYOaIsi Ha KIETKUTE C eKCTPaKT OT KaMIIWK IPEeIOTBpaTsIBa IOCIEABAINIA OKHUCIHTEIHO
UHAyLUpaHa cTuMmynanus Ha ekcrpecusra Ha MCP-1 ren. Msrnexna, 4e OKHUCIUTENHATa
MIPOBOKAIIMs HaMaJsiBa CTUMYJIMpAlllaTa akTUBHOCT Ha arpUMOHHMS BbPXY €KCIIPECHsITa Ha TeHa 3a

IL-6

3. Nazifova-Tasinova ., Tasinov O, Pasheva M, Ivanova D, Kiselova-Kaneva Y. Peripheral
blood mononuclear cells isolated from normal weight and oewrweight subjects differentially
respond to lipopolysaccharides stimulation. Science & Technologies, 2015;5(1):282-89.

Abstract

Bacterial lipopolysaccharides (LPS) has been widely used both in in vitro and in vivo models
studying inflammation and the mechanisms of anti-inflammatory action of variety of substances.
Profiling of peripheral blood mononuclear cells (PBMCs) could serve as less invasive alternative
to tissue biopsies for research purposes in human intervention studies. A model utilizing PBMCs
would provide a more direct approach to study inflammation and related cell responses. The aim
of the present work was to establish a working model of ex vivo stimulation with LPS of PBMCs
isolated from human whole blood. Volunteers were divided into two groups: normal weight
subjects with BMI<25 (NW) and overweight subjects with BMI>25 (OW). Expression of two

pro-inflammatory genes was measured in order to verify inflammatory response upon LPS
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stimulation. LPS treatment effectively induced inflammatory response in PBMCs by increased
MRNA levels of IL-1pB and IL-6 genes both in NW (p<0.001) and OW group (p<0.05). IL-1p
MRNA levels exceeded that of IL-6 both in control and LPS treated PBMCs of NW and OW
subjects (p<0.001). Our measurements did not establish significant difference between NW and
OW group in regard to the initial levels of IL-1p and IL-6. Moreover, OW PBMCs responded
less prominently after LPS stimulation - mRNA levels of IL-6 in OW group were by 73%
(p<0.001) and these of IL-1p — by 55% (p<0.05) lower in the OW group. The presence of various
unknown factors in plasma could possibly predetermine the subsequent difference in the response
of PBMCs obtained from NW and OW individuals. In conclusion, our model effectively induced
inflammatory response in freshly isolated and cultured PBMCs from NW and OW individuals.
Gene induction in NW group was more prominent. Although IL-18 mRNA levels were always

higher than IL-6, the last responded more prominently to the treatment.
Pe3ome

bakrepuanuure nmunonoiuzaxapuau (LPS) ce u3non3sar mmpoko kakTo B in Vitro, Taka u B in Vivo
MOJIENIY, M3y4yaBalll Bb3MNAJICHUETO M MEXAHW3MHUTE HA IPOTUBOBB3IAIMTEIHO JEHCTBUE Ha
pa3nuyHM BeulecTBa. [IpodgunupaneTo Ha MOHOHYKIIEApHU KJIeTKH oT nepudepHa kpbB (PBMCs)
MOXE Jla TOCIY)KM KaTo MO-MaJKO HMHBAa3MBHA aJITEPHATHBA HAa THKAHHUTE OHWOICHH 32
W3CIIeIOBATEICKA TIEIM B TPOYyYBaHUs 3a YoBemka Hameca. Mopen, usnon3sam PBMCs, 6u
OCUTYPWJI ITO-AUPEKTEH MOAXO 3 U3CIEABAHE HA BB3NAJICHUETO U CBBP3AHUTE C HErO KJIETHhYHU
orroBopu. llenta Ha Hactosimiata pabota Oemre na ce cb3gaae padoren| Moien Ha €X VIV
ctumynanuss ¢ LPS na PBMCs, uzonupanu oT 1sia 4oBemka KpbB. JoOpoBosure Osxa
paszieNieHu Ha JBe TPYIU: TakuBa ¢ HOpMasHO Teryio ¢ BMI<25 (NW) u TakuBa ¢ HaJHOPMEHO
tersio ¢ BMI>25 (OW). Excnpecusita Ha /1Ba MIPOBB3MAIUTENIHN T'eHa Oellle u3MepeHa, 3a Jia ce
NPOBEpU BB3MAIUTENHUAT oTroBop mnpu LPS crumynaunusa. Jleuennero ¢ LPS edexrtuBHO
uHAyIMpa Bh3nanuTeneH orroBop B PBMCs upes noBumienu HuBa Ha mRNA na IL-18 u IL-6 renu
kakTto B NW (p<0.001), raka u 8 OW rpymna (p<0.05). Huata na IL-13 mRNA nHagBumaBar te3u
Ha [L-6 xakTo B KOHTpOIHUTE, Taka U B TpeTupanu ¢ LPS PBMC na NW u OW cy6ektu (p<0,001).
Hammure u3mepBaHus He yCTaHOBHMXA 3HauuTesnHa pasznuka Mexay NW u OW rpynarta mo
OTHOIIICHHE Ha MbpBOHauanHuTe HUBA Ha IL-1B u IL-6. OcBen ToBa, OW PBMC pearupar no-

cnabo cinen LPS crumymanus - auBata Ha mRNA nHa [L-6 B OW rpymnara ca cbc 73% (p<0.001), a
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te3u Ha IL-1B — ¢ 55% (p<0.05) no-uucku B OW rpynara. Hannunero Ha pa3nuyHyu HEU3BECTHH
(bakTopH B IJ1a3MaTa MOKE €BEHTYaJIHO Jia MPeIoNpeieit MocieIBallaTa pa3jiuKa B OTTOBOpa Ha
PBMCs, monyuenn or NW u OW wunauBuau. B 3akmroueHue, HammaT Mopaesl €(EKTHBHO
UHAYLUpPA BB3MNAIUTEIEH OTTOBOP B MPSACHO M30JaupaHu U Kyiatuupanu PBMC or NW u OW
uaauBuan. ['ennara uaaykuus B NW rpynara e mo-3a0enexuma. Bornpeku ue nuBata Ha IL-1§

MRNA ca no-Bucoku ot IL-6, nmocnenHusT pearupa no-u3siBHOT HA TPETUPAHETO.

4, Vankova DG, Nazifova-Tasinova NF, Kiselova-Kaneva YD, lvanova DG. Stress-
tolerance tests and postprandial low-grade inflammation response. Scr Sci Pharm,2016; 3(1):34-
38

Abstract

Both tumor necrosis factor alpha (TNF alpha) and interleukin 6 (IL-6) are considered as
proinflammatory cytokines which display marked daily and postprandial variations. The low-grade
inflammation is known to contribute to the development of certain states such as type 2 diabetes,
metabolic syndrome and related disorders. Oral glucose tolerance test (OGTT) is applied to
diagnose diabetes and is widely used to estimate the insulin sensitivity in the postprandial phase.
Application of tolerance tests with high lipid content such as oral lipid tolerance test (OLTT), high-
fat meal (HFM) and mixed-meal tests are informative for the metabolic response to complex diets.
Postprandial hyperlipidemia and hyperglycemia are important and residual risk factors especially
in patients with diabetes mellitus and related metabolic disturbances. There are data suggesting that
low-grade inflammation could be mediated by hyperglycemia and dyslipidemia. The aim of the
review is to summarize how different challenge tests influence the postprandial circulation levels
of IL-6 and TNF alpha.

Pesrome

Tymop nexporusupamusat gaxrop ainda (TNF anda), taka u unrepneskun 6 (IL-6) ce cuurar 3a
IIPOBB3MNAIUTENIHN IUTOKMHH, KOUTO NOKAa3BaT U3pa3€HU JHEBHU U MOCTIPAHIUAIHU BapHalHH.
N3BecTHO €, ye HHUCKOCTENEHHOTO BB3NAJICHHWE IONPHHACS 3a Pa3BUTHETO HA ONPEIEICHU

CBCTOSIHUS KaTO TUa0eT THI 2, MeTabOIMTEH CHHIPOM M CBBP3aHHM C TAX pa3cTpoiicTBa. TecThT 3a

41



opasieH rioko3eH tojepanc (OGTT) ce mpuara 3a AMarHOCTHLIMpPaHe HAa TUa0eT U ce U3IOJ3Ba
IIMPOKO 3a OLEHKA Ha MHCYJIMHOBATa YyBCTBUTEJIHOCT B IOCTHpaHauanHaTa ¢a3za. [Ipunaranero
Ha TECTOBE 3a TOJEPAHTHOCT C BUCOKO ChIbPXKAHUE HA JHUIUIM, KATO OpajeH TeCT 3a JHUMUIHA
tosepanTHOCT (OLTT), Xpana ¢ Bucoko chabpxkanue Ha Ma3HuHU (HFM) u tectoBe 3a cmeceHO
XpaHeHe, ca MHPOPMATUBHH 32 META0OJIMTHUS OTIOBOP HA CIOXHHU AueTH. IlocTmpannmannarta
XUIEPIUNUIEMHST U XUIEPIIIMKEMUsl ca Ba)KHU U OCTaThYHHU PUCKOBU (DaKTOpH, OCOOEHO IpH
NAlMEHTH CbC 3aXapeH auabeT M CBBbpP3aHM MeTaOOJUTHM HapylleHus. Vma aaHHU, KOWUTO
IperonaraT, 4e¢ HUCKOCTETIEHHOTO BB3MAaJICHUE MOXe Ja ObJie MEIUUPAHO OT XUIEPTIUKEMHUS 1
mucnunuaemus. Llenta Ha npersiena e ga 0000mM Kak pasMuHUTE MPOBOKAIIMOHHU TECTOBE

BIUSIST BBPXY MOCTIPAHAUATHUTE HUPKyIauoHnHy HuBa Ha IL-6 u TNF anda.
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