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I. Hayuynu Tpy/aoBe, NOKpUBAIH MUHUMAJIHUTE HAYKOMETPUYHH M3MCKBAaHUS 32 3aeMaHe
Ha AJl ,,qoueHTt*

Moka3aten Al. /lucepranmonex tpyna 3a npunoousane na OHC ,, noktop*

Ockan baxugunoB TacmuoB. IlpoyuBaHe Ha aHTHMOKCHJIAHTHOTO, AaHTHOOE3UTHO U
MIPOTHBOIMA0CTHO JCHCTBHE HA EKCTPAaKTH OT IIojoBe Ha Sambucus ebulus in vitro u in vivo.
2015, MY-Bapna

AHoranus: llenra Ha HaydyHUAT TPyX € Ja Ce aHAIM3UpPa IMPOTEKTHBHOTO, aHTUOKCHJAHTHO,
AHTHOOE3UTHO M POTHBOIMA0ETHO IEHCTBUE HA EKCTPAKTH OT IUIogoBe Ha Sambucus ebulus L. B
pa3IMYHU CKCIICPUMEHTATHK MOJesd IN VItro u in vivo. HampaBeH ¢ pUTOXMMUYCH aHAIHU3 Ha
pa3IMYHU eKCTPAKTU OT IUIONOBE Ha S. ebulus m ca ompenessiHi KOHLEHTPALMUTE HA TOTATHU
noau(eHONIN, aHTOUMAHUHM, aHTHOKcHJaHTHA (AQO) aKkTHBHOCT Ha EKCTPAKTH OT IUIOJIOBE B
3aBUCMMOCT OT BHJa W  KOHIEHTpalmaTra Ha  eKcrpareHTa. M3ciemsana e
LUTOTOKCUYHOCTTA/LIUTONPOTEKTUBHHUAT €(EKT Ha U3IOJI3BAHUTE B €KCIIEPUMEHTHUTE C KICTbYHU
KyATypu ekcTpaktd ot S. ebulus. M3cnenBaHo € NPOTEKTUBHOTO JCHCTBHE HAa EKCTPAKTH OT
wiogoBe Ha S. ebulus Bepxy 3T3-L1 mpeagumonutu B ycioBus Ha t-ButOOH wunaynupan
OKCHJATHBEH CTPEC, Ype3 aHaJlu3 Ha I'eHHaTa eKCIpecHsl Ha OeNThIM OT BbTpekierbuHaTa AO
3alUTa ¥ TaKUBa CBBbP3aHU C IIpOLeca Ha Bb3NajeHue. M3cieaBane € U IpOTEKTUBHOTO JAEHCTBUE
Ha: eTHianeTaTHa (pakius Ha TOTAICH METaHOJICH EKCTPAKT OT IuioxoBe Ha S. ebulus Bepxy 3T3-
L1 xieTku B yCIIOBHS Ha €TAHOJI-WHAYIIMPAHO BB3MAJICHNE, Ype3 aHAJIN3 Ha TeHHATa eKCIIPEechs Ha
OenTpiu oT BhTpekieThyHaTa AO 3amuTa ¥ TaKHBa, CBP3aHU C BB3MAICHUETO; BOJCH EKCTPAKT
ot iozoBe Ha S. ebulus Bepxy J744A.1 makpodaru B ycinoBst Ha LPS-unaynupano Bb3naneHue,
Yype3 aHAJIW3 Ha TPAHCKPUIILUATA Ha OeNTHIM OT BbTpekiieTbuHaTa AQO 3al1UTa U TaKuBa, CBbP3aHH
C BB3MAJICHUETO, KAKTO U TPAHCJIALUATA HA POBB3MATUTEIHN OeNThLM U TaKUBa, cCBbp3aHu ¢ ER
cTpec. B nuHTepBeHIMs C yyacTHETO Ha 3/1paBH JOOPOBOJIIIHM € M3CIEABAHO BIMSHUETO HA Yail oT
wiofoBe Ha S. ebulus, upe3 ananu3 Ha AO aKTHBHOCT Ha CepyM, HBaTa Ha KPbBHA 3axXap, JIUITHIH
B CEpyM, OCNTHUYHUTE HUBA HA TPOBB3MAIUTEIHH [IUTOKUHH M AJIUTTOKMHHA M TEHHATa eKCIPECHS
Ha HSAKOM OT TiX. M3cienBaHeTO € MHPBOTO MO pPoOJa CH KOMIUIEKCHO H3CIEBaHE BBPXY
O6uosiornyHuTe e(heKTH Ha III0A0BE OT Ob3aK.

Annotation: The aim of the scientific work is to analyze the protective, antioxidant, antiobesity
and antidiabetic effect of Sambucus ebulus L. fruit extracts in different experimental models in
vitro and in vivo. A phytochemical analysis of different extracts of S. ebulus fruits was performed
and the concentrations of total polyphenols, anthocyanins, antioxidant (AQO) activity of fruit
extracts were determined depending on the type and concentration of the extractant. The
cytotoxicity/cytoprotective effect of the S. ebulus extracts used in the cell culture experiments was
investigated. The protective effect of S. ebulus fruit extracts on 3T3-L1 preadipocytes in conditions
of t-ButOOH induced oxidative stress was investigated by analyzing the gene expression of
proteins from the intracellular AO defense and those related to the inflammatory process. The
protective effect of: ethyl acetate fraction of total methanolic extract of S. ebulus fruits on 3T3-L1
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cells in conditions of ethanol-induced inflammation was also investigated, by analyzing the gene
expression of proteins from intracellular AO protection and those related to inflammation; aqueous
extract of S. ebulus fruits on J744A.1 macrophages under the condition of LPS-induced
inflammation, by analyzing the transcription of intracellular AO defense and inflammation-related
proteins, and the translation of pro-inflammatory and ER-related proteins stress. In an intervention
involving healthy volunteers, the influence of S. ebulus fruit tea was investigated by analyzing
serum AO activity, blood glucose levels, serum lipids, protein levels of pro-inflammatory cytokines
and adipokines, and the gene expression of selected ones. The study is the first comprehensive
study of its kind on the biological effects of dwarf elder berries.

Ioxka3zaren B3. XaOunuranuoHeH Tpya — MOHOTpadust

Ockan baxuaunHoB TacuHoB. MOJIeKyJIHH MEXaHM3MH Ha MMYHOMOAYJIMPAIIOTO JEUCTBUE —
OCHOBa 3a NMPO(UIAKTHYHHUS M TEepareBTHYEH moTeHnuan va Sambucus ebulus L., 2022, ISBN:
978-619-91772-2-8

AHoTanus: B ceBpeMueTo HU OMJIKUTE ca U3TOYHUK Ha LIEHHHU CYpOBUHU 3a (hapMaleBTUYHATA
WHAYCTPHsSI B TIPOM3BOJCTBOTO HA JIEKAPCTBA W XPAHHUTEIHH JOOABKH, IONPHHACAIIN 34
MOJTbpP)KaHE Ha YOBEHIKOTO 31paBe. Hactosmmsr HaydeH Tpya ce (Qokycupa BBPXY
MMYHOMOIYJIMPALIHS MMOTEHIMAI Ha OWJIKHTE M M3SICHABAHETO HA MOJICKYJHUTE MEXaHU3MH, HA
KOMTO ce 0Oa3upa TOBa MM JEHCTBHE, KAaTO C€ OTAENS CIEIHaTHO BHUMAaHME Ha Hay4dHATa
JUTEparypa, NpecTaBsiia MOJEKYIHUTE MEXaHU3MHU, HAa KOUTO C€ IbJKAT ONOJIOTHYHUTE €)EeKTH
Ha Omikara Ob3ak (Sambucus ebulus L.). B HacTosiuus Tpy/1 € HalpaBeH 3a1bJI00YCH aHaIN3 Ha
MMYHOMOAYJIMPALIOTO MY JIeHiCTBHE, KaTO OCHOBA 33 HErOBUS NMPO(UIAKTUYEH U TepaneBTUYEH
noteHuai. C e no-100po pazdupaHe Ha Te3M MOJIEKYJIHUTE MEXaHU3MH B MOHOTpadusTa MbpBO
ce pasriieXJaT MOJICKYJIHUTE MEXaHW3MH Ha JCWCTBUE HA KIIFOYOBU (PUTOXMMHKAIN OTKPHTH B
IUIOJIOBE M JIPYTH YacTH Ha Ouikarta. Te3um IUTepaTypHU aHAIM3M Ce ChYETaBaT C ONMCaHME Ha
KITIOYOBH, TOTSHIMAIHO TMPHIIETHH METAaOOIMTHH IMBTHINA JISKAIIH B OCHOBAaTa HAa MMYHHHUST
OTrOBOp W TIpolieca Ha Bh3mayieHHe. PazHooOpa3ueTro oT (UTOXMMHUYHHM CHEIMHEHUS C IIHPOK
MOTEHIMAJ Ha JielicTBUE, KOMTO C€ ChIbpXKAT B 0b3aK, Ch3JaBaT KOMOMHALMU OT CUHEPTUYHO
JieiicTBAIIM KOMIIOHEHTH, KOMTO Ca B OCHOBAaTa Ha JI0Ka3aHUTE MYy B TPaJWIIMOHHATA MEAUIIMHA U
CbBPEMEHHA HayKa OJIarOTBOPHH OHOJOTMYHM ePeKkTH. MIMyHOMOTyIHpaIlusaT MOTEHLIUAl Ha
OuiKaTa ce OCHIIECTBSIBA HA PAa3IMUHU HUBA, 3aCSATallKi TPAHCKPUIIIUATA HA TeHH, TPaHCIAIUATa
Ha KIIIOYOBU OENThLH, Cpe]] KOUTO aHTHOKCUAAHTHU U MPOBB3NATUTETHH €H3UMH U IIUTOKUHH U
perynanusi Ha aKTHBHOCTTa Ha TPAaHCKPUMIMOHHU (aktopu. Cpex KIIOYOBH CHTHAITHH U
MeTabOIMTHH MbTHUIIA, KOUTO OmikaTa Mmoaynupa ca Te3u Ha NF-kB, MAPK, p53, COX-2 u iNOS.
Cpen yHUKaTHHTE MEXaHM3MH HAa HMMYHOMOIYyJHpaHe OT CTpaHa Ha IUIOJOBETE C€ OKa3Ba
KOHTPOIBT BEPXY pa3BUTHETO Ha T.H. ER-cTpec, KolTo € B 0OCHOBaTa Ha ChCTOSTHUS KATO XPOHUYTHO
BB3IAJICHUE, MHCYJIMHOBA PE3UCTEHTHOCT, TMa0eT, paKOBH U HEBPOJETEHEPATUBHU 3a00JIIBaHUSL.
W3cnenBanusTa pa3kpuBar MOTEHLMANA HAa Ob3ak KaTo e(pEeKTHBHO CpeAcTBO B OopbaTa cperry
BUPYCH, OAaKTepHaIHH MHQPEKIMH C PE3UCTEHTHOCT KbM H3BECTHH aHTUOMOTHLM, CHEIU(PUIHH
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TYMOpPHH 3a00JIs1BaHMsI, NMAPA3UTHU WHPEKIINA U XPOHUYHU KOKHHM Bb3naneHus. MoHorpadusra
o0oOmaBa (akTH TOTBBPXKIABAIlM MPHJIOKEHUETO HAa OWIKata B HapOJHATA MEIUIMHA,
npeamnojara BKIIFOYBAaHETO Ha 3PCIIMTEC IJIOAO0BEC MPE3 €CCHHO-3UMHUA IIEPUO KbM JUCTATa KAaTO
XPaHUTCIIHA I[O63.BK3. 3a M06I/IJII/I3I/IpaHe Ha aHTUOKCUAAHTHUTC U IPOTUBOBBIMNAJIMTCIIHA 3allIUTHA
CUJIM Ha OpraHu3Mma.

Annotation: Nowadays, herbs are a source of valuable raw materials for the pharmaceutical
industry in the production of drugs and nutritional supplements contributing to the maintenance of
human health. The present scientific work focuses on the immunomodulatory potential of herbs
and the elucidation of the molecular mechanisms underlying this action, paying special attention
to the scientific literature presenting the molecular mechanisms underlying the biological effects
of the herb dwarf elder (Sambucus ebulus L.). In the present work, an in-depth analysis of its
immunomodulatory action is made, as a basis for its prophylactic and therapeutic potential. In order
to better understand these molecular mechanisms, the monograph first examines the molecular
mechanisms of action of key phytochemicals found in fruits and other parts of the herb. These
literature analyzes are combined with a description of key target metabolic pathways involved in
the immune response and the inflammatory process. The variety of phytochemical compounds with
a wide potential of action, which are contained in dwarf elder, create combinations of
synergistically acting components, which are the basis of its beneficial biological effects proven in
traditional medicine and modern science. The herb's immunomodulatory potential occurs at
different levels, affecting gene transcription, translation of key proteins, including antioxidant and
proinflammatory enzymes and cytokines, and regulation of the activity of transcription factors.
Among the key signaling and metabolic pathways that the herb modulates are those of NF-«B,
MAPK, p53, COX-2, and iNOS. Among the unique mechanisms of immunomodulation by fruits
is the control over the development of the so-called ER-stress, which underlies conditions such as
chronic inflammation, insulin resistance, diabetes, cancer and neurodegenerative diseases.
Research reveals the potential of dwarf elder as an effective agent in the fight against viruses,
resistant to antibiotics bacterial infections, specific tumor diseases, parasitic infections and chronic
skin inflammations. The monograph summarizes facts confirming the use of the herb in folk
medicine, suggests the inclusion of ripe fruits in the autumn-winter period to the diet as a food
supplement to mobilize the body's antioxidant and anti-inflammatory defenses.

IMoka3zaren I'7. Hayunu nyOnukanuu, myOJUKyBaHH B M3JaHus, pedepupaHu U WHICKCUPAHU B
CBETOBHOM3BECTHH 0a3u JaHHU ¢ HaydHa uHpopmanus (Web of Science u Scopus)

I'7-01. 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 tert-
Buthylhydroperoxyde induced cell toxicity. Bulgarian Chemical Communications, 2019, 51, A,
125 - 130. (Q4)

Abstract: Dwarf elder (Sambucus ebulus L.) is a popular herb in Bulgarian folk medicine known
for its antiseptic, anti-inflammatory 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 cell-protective 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 cell
viability. All the other samples caused a gradual decrease in the cell viability. In order to measure
their protective activity, extracts (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.

Pe3swome: bp3aksT (Sambucus ebulus L.) e nomynspraa 6uiika B ObJirapckaTa HapoHA MEAMIIMHA,
M3BECTHA ChC CBOCTO aHTHCENTHYHO, TPOTUBOBB3NAINTEIHO M TUYPETHYHO JeiicTBue. Sambucus
Sp. TUIOJIOBETE ca OOTraTH Ha OMOAKTHBHU ChEMHEHUS, Hall-H300MITHI OT KOUTO ca MOIH(EHOIN 1
0ocoOeHO aHToLMaHMHHU. llenTa Ha HACTOSLIOTO W3CieABaHEe Oemie oa ce OLEeHH In Vitro
nponrdepaTuBHUS ¥ LUTOIIPOTEKTHUBEH MOTEHIMA Ha ekcTpakTa oT SE u Herosara xuapoduiHa
u oboraTteHa ¢ aHTOIIMaHUHU (pakuus B yciaoBus Ha t-ButOOH unnynupana kineTbyHa cMBbPT Ha
J774A.1 makpodarosa kierbuHa auHusA. TotaneH ekctpakT (TE) u Herosara xunpopuinna (XP) u
aHtonuanuHoBa (pakuus (AD) Osxa aHadM3upaHu IN VItr0 3a TIXHOTO ChIbpKAHHE Ha
nosivdenonu, GpraBoHOUIU U AaHTOLMAHUHM M aHTUOKCHIAaHTEH KamauurteT. L{lutonporekTrBHaTA
aKTUBHOCT Ha T€3M IpernapaTu € oneHeHa B mojen Ha t-ButOOH unaynupana HUTOTOKCHYHOCT.
TE, X® u A® O6sixa TecTBaHM B paznuuHu koHmeHTpauuu (0,5-64%, v/v). Haii-uuckara
npunoxena KoHueHtpauus Ha X® (0,5% v/v) npuunHaBa 6% 3HAUYNUTENIHO YBEJIWYEHUE Ha
KHU3HECTIOCOOHOCTTA Ha KJIIETKUTE. BCHUKM ocTaHau MpoOu MpUUYUHSBAT TOCTENIEHHO HaMaJlsiBaHe
Ha ’)KM3HECOCOOHOCTTA Ha KJIETKUTE. 3a J1a ce U3MEpH TAXHATa 3allUTHA AKTUBHOCT, €KCTPAKTBT
(0,5%, 2%, 8% wu 32%, (v/v)) ce mpuimara Kato mpeaBapuTenHa o0padoTkKa. 3HAYUTETHO
noJIo0peHne B KJIeThbUHATa KU3HECTOCOOHOCT Ha TpeTupanu ¢ -ButOOH kietku Gerie OTKpUTO
3a BCUUKHM €KCTPAaKTH, HO Hall-BUIHUAT edekt Oeme oTkput 3a TE, nocnensan ot X u AD. TE
3HAYMTEITHO TTOI00psIBa KJIeThYHATA Ku3HecrmocoOHocT ¢be 116, 230, 1165 u 1767%, choTBETHO.
[To-HuCHK, HO MOJO0EH € ePeKThT HAa XUAPOKCHIIHATA U aHTOLMAaHUHOBAaTa (Ppakuus, KbIETO
mooOpsIBaHETO Ha KieThYHATa >KU3HecrnmocoOHocT € 1o 564% u 300%. I[IpeaBaputenHoTo
TpeTupaHe ¢ o0m[ ekctpakT oT Sambucus ebulus u HeroBure XuapoduiIHM M aHTOLMAHWHOBU
(dbpakuun npeanassa kiaetkute J774A.1 B mogen Ha uaaymupana ot t-ButOOH muToTokcuaHOCT.



I'7-02. Todorova M., Tasinov O., Pasheva M., Kiselova-Kaneva Y., Galunska B. Sambucus
ebulus extracts exibit modulatory activity on inflammation and phagocytosis as revealed by
changed gene expression in a model of LPS treated J774A.1 macrophages. Bulgarian Chemical
Communications, 2020, 52, D, 142-148. (Q4)

Abstract: Dwarf elder, also known as elderberry (Sambucus ebulus L., SE) is a popular herb in
Bulgarian folk medicine, known for its antiseptic, anti-inflammatory and diuretic action. Despite
its wide application as anti-inflammatory and immune stimulatory remedy, there is no data on the
possible protective effect of SE total extract (TE) or anthocyanin fraction (AF) under conditions of
induced inflammation. The health benefits of consuming S. ebulus fruits that are rich in
polyphenols, especially anthocyanins, have been the focus of an in vitro investigation. The aim of
the present study was to evaluate the effect of SE fruit total extract and anthocyanin fraction on the
expression of genes associated with the inflammatory response and phagocytosis in a model of
LPS-stimulated J774A.1 macrophages. TE and the purified AF from S. ebulus fruits exhibited anti-
inflammatory activity by reducing LPS-induced expression of TLR-4, TNFa, IL-6, IL-1p, IL-1RN,
CRP, COX-2 and iNOS. Stimulation of phagocytic enzymes NOX and MPO expression was also
reduced by pretreatment with TE and AF. The results of the in vitro studies suggest a potential anti-
inflammatory effect of the obtained fractions, which appear to modulate the expression of proteins
directly related to control inflammatory processes: TLR-4, TNFa, IL-6, IL-1B, IL-1RN, CRP,
COX-2, INOS, as well as enzymes associated with phagocytosis NOX and MPO.

Pe3tome: bb3akbT, n3BecTeH omie kaTo Manbsk 063 (Sambucus ebulus L., SE) e nonynsipHa Ouika
B ObJarapckaTta HapoJHa MEIULIMHA, U3BECTHA ChC CBOETO AHTUCENTUYHO, IPOTUBOBB3MNAIUTEITHO
U IUYpETUYHO JIeHcTBUE. BBIIpekn MIMPOKOTO My HPUIIOKEHUE KaTO MPOTHUBOBB3MAIUTEIHO U
MMYHOCTUMYJIUPAIIO CPEJICTBO, HAMA JaHHU 32 Bb3MOXKHUS IPOTEKTUBEH edekT Ha SE ToraneH
excTpakT (TE) mnu anronmanunoBara ¢pakuus (AD) npu ycnoBus Ha UHAYLUPAHO Bb3IMAJICHUE.
[Mom3ute 3a 3apaBeTo OT KOHCyMalusTa Ha IUiofoBe Ha S. ebulus, kxouto ca Ooratu Ha
nonupeHoIn, 0COOCHO aHTOLMAHWHHU, ca OWIM B IIEHThpa Ha IN Vitro uscnenBane. Ilenta Ha
HACTOSIOTO u3cieaBaHe e 1a ce oueHu edhekTsT Ha TE ot SE mnogose u A® BbpXy ekcnpecusita
Ha TE€HU, CBbP3aHU C BB3MAJIUTETHHUS OTroBOp U ¢aromuro3ara B Mozen Ha LPS-crumynupanu
J774A.1 wmakpodparu. TE u mnpeunctenust AD ot mromoBete Ha S. ebulus moxkassar
MIPOTUBOBB3MAIUTEIHA aKTUBHOCT Ype3 HamansBaHe Ha LPS-nanynupanara excnpecns Ha TLR-
4, TNFa, IL-6, IL-1B, IL-1RN, CRP, COX-2 u iNOS. CrumynupaHeTO Ha eKCIpecHsTa Ha
¢daromutanTe eH3uMU NOX 1 MPO cbiio 6emre HamaaeHo, upe3 mpeaBapuTesHo Tpetupane ¢ TE
u A®. Pesynratute ot in Vitro npoy4BaHusiTa Mpeanoiarat MOTSHIIMAICH TPOTHBOBB3MATUTEICH
eeKT Ha NOJTyYeHUTE (HPaKIMH, KOUTO U3IIIEXKAa MOAYJINPAT EKCIIPECUaTa Ha MPOTEUHHU, MPSIKO
CBBp3aHH C KOHTpoJa Ha Bp3nanmutenHute nporecu: TLR-4, TNFa, IL-6, IL-1B, IL- 1RN, CRP,
COX-2, iNOS, kaKkTo U eH3UMH, CBbp3aHu ¢ ¢arorurozara NOX u MPO.

I'7-03. Tasinov O., Vankova D., Nazifova-Tasinova N., Pasheva M., Kiselova Y., Sokrateva T.,
Ivanov D., Uzunov B., Stoyneva-Girtner M., Ivanova D.. Cytotoxicity of water from five
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Bulgarian wetlands contaminated by toxigenic cyanobacteria and cyanotoxins. Bulgarian
Chemical Communications, 2020, 52, D, 257-262. (Q4)

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.

Pesrome: MukpockonuyHu (HOTOCHHTETHYHH [MAHONPOKAPUOTH/LIMAHOOAKTEPUH WM CHUHBO-
3€JIEHM BOJIOPACiM IMPOMU3BEXKAAT Pa3IMUHU BUAOBE OMOAKTHBHU CHEIUHEHHS, BKIIOYUTEITHO
pasiMYHM IUAHOTOKCUHHM, KOMTO Ca OINACHM 3a EKOCHUCTeMaTa W YOBELIKOTO 3/paBe.
[{uanonpokapvoTUTE ca MIMPOKO pa3NpOCTpaHEHW Ha 3eMATa W Io-crenuanHo B bwarapus,
KbBJIETO Mpe3 MOCIETHUTE JABE AECETUIIETHUSI TEXHUTE TOKCHHM Os1Xa OTKPUTHU B Pa3JIMYHU BIaKHU
30HU. Bbopeku TOBa, camMO HSKOJIKO TNpPOY4YBaHUSA, NPOBEIACHM B bbirapus, crnoMmeHaBar
LUTOTOKCUYHUTE €(eKTH Ha BOJUTE, 3aMbPCEHU C IIMAHOTOKCUHM, U IO MOMEHTa B TECTOBETE Ca
U3IOJI3BAaHM CaMO TPHM BHMJA KJIETbUHU JUHMM. ETO 3almio, HaAcTOSIIOTO H3ClieABaHE Oelle
(oKycupaHO BbPXY LIUTOTOKCHYHUS €(eKT Ha BOAM OT MeT U30paHu OBJITapCKHU BIaKHU 30HU (/1Ba
pe3epBoapa 1 TpU €3epa) C JOKa3aHO Pa3BUTHE Ha TOKCUT'€HHU IIMaHONpoKapruoTH. OCBEH TOBa 3a
II'BPBU BT B CTpaHaTa € M3CJe/IBaHa IIUTOTOKCUYHOCTTA BBHPXY JMHUS Hs27 doBemKu KOKHU
kietku. M3ewpuien e MTT Tect 3a u3MepBaHe Ha KJIeThYHATA )KMU3HECTIOCOOHOCT MPH M3JIaraHe Ha
HapacTBallld KOHLEHTPAMK Ha BOJHM IIPoOM B KyaTypaiHa cpena. [lo Bpeme Ha u3cieqBaHeTo
0s1xa MOJIyueHH TPHU BaXXHM pe3yiTaTa, KOUTO KaTo ISUI0 ChOTBETCTBAT Ha LIMAHOMPOKAPUOTHHUS
cbCTaB, OMoMacaTra U OTKPUTUTE LIMAHOTOKCHHU: 1) MpUIIOKEHUTE BOJHHU MPOOM MOKa3axa CBOS
edexT cien 24 yaca eKCIO3UIMS; 2) MpH Hail-HUCKaTa KOHIEHTpauus oT 1% He ce HabmogaBar
UTOTOKCUYHM e(peKTH; 3) Mpu KOHIEHTpaLus oT 8% B KyATypajHaTa cpea, BCHUKU BOIHH MPOOH
HaMaJIsiBaT >KU3HECIOCOOHOCTTA Ha KJIETKUTe ¢ noBede oT 50% B CpaBHEHHE C HETPETUPAHUTE
KJIeTKH. Te3n pe3yiraTy no3BoJsABAaT J1a € MPEANOJIOKN CUITHOTO HEOIaronpHusITHO Bb3ACHCTBHE



Ha IUaHOIIPOKapPUOTUTE U TEXHHUTC META0O0IUTH (I‘J'IaBHO HI/IaHOTOKCI/IHI/I), KOUTO Tp$I6Ba Ja CcC
pasricxaaTr KaTo puCKoOB (baKTOp 3a 3IPaB€TO HA ) XUBOTHUTE U XOpaTa B U3CIICABAHHUTEC BOJOCMMU.

I'7-04. 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, D, 100-106.

(Q4)

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 Folin-Ciocalteu
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 wusing 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazoliumbromid 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 (IL-6),
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- Ct 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- 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.

Pe3tome: [TnomoBere na Sambucus ebulus (SE) ce m3nomssar B TpaaMIMOHHATa MEIUIIMHA 32
UMYHOCTUMYJHMpAaHe W JIeYeHWE Ha CTOMAIIHO-upeBHM 3aboisBanusd. 3cieaBaxme
MPOTUBOBB3MANUTEIHUS MMOTEHIMAN Ha eTuianeraTHara gpakuus Ha miogose SE (EAF) Bepxy
KJIEThYEH MOJIENl Ha MHJIyLMpaHa OT eTaHoin nutorokcuyHocT Ha 3T3-L1 npeagunonurtu. Crnen
bpakuronupane Osxa W3MEpeHH 00IIOTO Chabpxanue Ha momudpenoan (TII) ¢ momormira Ha
pearenT Folin-Ciocalteu u Totanen antuokcuganten kamauurter (TAC) upe3 ABTS+ tect 3a
oOe3lBeTsBaHe Ha MIOA0OB eKcTpakT U (pakuuu ot SE. Upes ThHKOCHONHHA Xpomarorpadus ce
aHaJIM3Mpa HaJauuueTo Ha u3dpanu nonmudenonu. Knerrunara xxusHecnocoOHOCT Oelle TecTBaHa
¢ nmomoinra Ha 3-(4,5-mumeTunTraszon-2-mn)-2,5- 1 eHnITeTpa3zoNuyMOpPOMHIICH PENYKIIMOHEH
anamu3. Knerkute ce tperupar ¢ SE EAF, pa3ztBopen B eTanon uiu camo B eTaHosl. HuBara Ha
TpaHCKpUIMILKUs Ha TyMop Hekposuc dakrop-o (TNF-a), narepneskus 6 (IL-6), muKkiIookcureHasa-
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2 (COX-2), unaymupyema azoreH okcua cuHTasza (iNOS) W KaraauTHyHa CyOeqMHMIIA Ha
riyramat-uuctenH aurasa (GCLc) 6s1xa usmepenu ¢ nomouira Ha qPCR. OTHocuTETHUTE HUBA HA
TpaHCKpUIILUS ca u3uuciaeHu c¢ nomoinra Ha 2-Ct meroa. SE EAF noxka3sa nait-sucokure TII u
TAC cpen ananu3upaHUTe EKCTPAKTH. 3a I'bPBU BT IPUCHCTBUETO HA XUIIEPO3U/J, U30KBEPLIETHH,
n3opaMHeTHH-3-O-B-TIIOKOMUPaHO3U U CIEAN OT PYTHH U 3,5-TuKadeOnIKyHHHOBA KUCETUHA
ca poxmanBanu 3a SE EAF. SE EAF mnoka3Ba nuromporekTuBeH e(eKT, KaTo yBelndyaBa
YKU3HECTIOCOOHOCTTA Ha KJIETKHUTE, IIOTUCHATH OT eTaHouI, 110 2,4 mbtu (p<0,001). Tpetupanero ¢
SE EAF (0,02% w/v) namainsBa etaHona-unaynupanara reana ekcrpecus Ha INOS, COX-2, TNF-
a u GCLc cprotBetHO ¢ 63% (p<0,01), 54% (p<0,001), 64% (p<0,01) u 65% (p<0,05), KoeTo
II0Ka3Ba NMPOTUBOBB3NAIUTENIEH NOTEHLMAN HA IUIOJOBUS €KCTpakT. [lo-HuCKaTa KOHLIEHTpaLUs
(0,01% w/v) ma SE EAF namansBa ekcrnpecusta Ha IL-6 u GCLc ren c¢be 71% (p<0,01) u 45%
(p<0,05) ), cwvorBeTtHO. ToBa mpoOydBaHE MNPENOCTaBsS IIbPBUTE HAYYHU JOKA3aTENCTBA 3a
LIUTONPOTEKTUBHUS U MIPOTUBOBB3NANUTENHUS oTeHuan Ha SE mnonoB EAF.

I'7-05. Tasinov O., Kiselova-Kaneva Y., lvanova 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, D,
72-64. (Q4)

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-«xB, 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 non-toxic. Salicylic acid (SA) as a positive control (25-200 uM) induced gradually cell
proliferation by up to 15%. Real-Time PCR analysis revealed that SE FAI alone significantly up-
regulated NF-xB, 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-xB
and GPx by 70%, and GCLc by 37%. The effect of SE FAI/+LPS was similar to the effect of
SA/+LPS. NF-kB 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.

Pe3wome: Jlokazano e, ue Sambucus ebulus L. (6b3ak) e 3ameceH B 0opOaTa ¢ OKCHIATHBHHS CTPEC
IpU BB3MAIEHUE U KieTbuHa cMbpT. Llenta Oe na ce ananusupa edekra or BoaHa MHPY3US OT
IJ10/10Be Ob3aK B MOJie] Ha MHAYIMpaHa oT Junononuzaxapuau (LPS) nurotokcuunoct B J774A.1
MUIIM Makpodaru. AHanu3upaHu ca HuBata Ha TpaHckpumnuus Ha NF-xB, anTHokcunanTHM
€H3WMHU TIIyTaMaT-IIUCTeNH Jinurasa, katamutnuna cyoenunania (GCLc) u rmyratnoH nepokcuaasa
(GPx). TectoBerte 3a KJIeThYHA KU3HECTIOCOOHOCT Moka3par, ye LPS (25-200 ng/mL) npuunHsaBa
MOCTETIeHHA KJIeThYHa CMBPT ¢ 10 14,5%, nokaro BonHa uHGy3us Ha miogoBe O6b3ak (0.625%-
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12.5% B xyntypanHa cpena) e HerokcuueH. CanunuioBara kucenuHa (SA) KaTo MONIOXKHUTETHA
KoHTpona (25-200 uM) uHayIMpa MOCTENEHHO KIeThYHa npoiudepanus ¢ 10 15%. AHanu3sT ¢
PCR B peanHo Bpeme pa3KpH, 4e€ CaMOCTOSITEIIHO BOJHA MH(Y3US HA TUI0J0BE Ob3aK 3HAYUTEITHO
noummaBa HuBata Ha NF-kB, GPx m GCLc mRNA (cvorBetno 3.8, 3.04 u 9.57 mbthm).
[IpenBapuTeIHOTO TpeTHPaHE ChC BOAHA HH(Y3HS HA IUIOI0BE Ob3aK 3HAUUTEIIHO HamausiBa LPS
(200 ng/mL)-ctumynupanara tpanckpunims Ha NF-kB u GPx csc 70%, u GCLc ¢ 37%. EpexktrsT
Ha BogHa nH(QY3HUs Ha TUI070Be Ob3ak/+LPS e monoden Ha eexra Ha SA/+LPS. Husara nHa uPHK
3a NF-kB 3naunTenno kopenupar ¢ Te3u Ha GCLc (1=0,66) u GPx (r=0,79). Hue 3akmtouaBame, ue
BOAHA HH(QY3Us HaA IUIOJOBE OBb3aK MOXKE Ja MPOSIBU CBOUTE NPOTUBOBBINAIUTEITHH U
AHTHOKCHJIAaHTHU e(DeKTH 4pe3 MpoMsiHA Ha TpaHCKpumuuara Ha LPS-ctumynupan okcuaaTuBeH
CTpec ¥ I'eHU, CBbP3aHU C Bb3MAJICHUE.

I'7-06. Nazifova-Tasinova N., Tasinov O., Ivanova D., Kiselova-Kaneva Y. Agrimonia eupatoria
tea intake has the potential to change oxidative and inflammatory response of human PBMC to ex
vivo LPS stimulation — an example of phenotypic flexibility modulation. Bulgarian Chemical
Communications, 2020, 52, D, 174-181. (Q4)

Abstract: Agrimonia eupatoria L. (AE) is an herb widely used in the Bulgarian traditional
medicine. Current study aims to assess the anti-inflammatory and antioxidant potential of the herb
in an intervention study involving healthy volunteers. A model of bacterial lipopolysaccharide
(LPS) ex vivo stimulation of peripheral blood mononuclear cells (PBMC) was used to analyse
changes in expression of two pro-inflammatory (IL-1p and IL-6) and two antioxidant genes (GCLc
and SOD1) after supplementation with agrimony tea for 25 days. The effect of BMI was also taken
into consideration. LPS stimulation before intervention (Day 0) significantly stimulated IL-1p and
IL-6 both in normal weight (NW) (3.7- and 14-fold, respectively, p<0.001) and overweight (OW)
(2.8- and 2.5-fold, respectively, p<0.05) groups and of GCLc in NW (5 fold, p<0.001). After the
AE intervention (Day 25) LPS stimulation significantly increased IL-6 (3-fold, p<0.05) and IL-1j
(3-fold, p<0.001) mRNA levels only in OW, while in the NW such effect was not observed. GCLc
and SOD1 mRNA levels were not elevated at Day 25 both in NW and OW groups. We established
that AE consumption resulted in significant decrease in LPS stimulated expression of IL-6 (7.6-
fold, p<0.001), IL-1p (3.8-fold, p<0.001) and GCLc (3-fold, p<0.05) gene expression only in NW.
All these results confirm the anti-inflammatory potential of the herb. They also highlight the
capability of NW subjects for a better adaptation after the agrimony intake since their PBMC
manifested a better phenotypic flexibility in comparison to the OW subjects in ex vivo
inflammatory conditions.

Pesrome: Agrimonia eupatoria L. (AE) e 6miika, miMpoKo U3MoJ3BaHa B ObJIrapckara Tpaaui[HOHHA
MeauiuHa. HacTosmoTo mnpoydBaHe WMa 3a 1€ Ja OICHW NPOTHBOBB3MAINTEIHUS W
AHTUOKCHU/IAaHTEH IMOTEHIMal Ha OWJIKaTa B MHTEPBEHIIMOHHO MpPOYYBaHE, BKIOYBAIIO 3JIPaBH
noopoBonim. Mogen Ha €X VIVO cTUMylnupaHu c OakrepuanHu jwmnonoiusaxapun (LPS)
MOHOHYKJIEapHH KIeTKH oT nepudepHa kpsB (PBMC) Oemie u3non3BaH 3a aHaIM3MpaHe Ha
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MIPOMEHUTE B eKcIpecusaTa Ha ABa npopb3nanuTenau (IL-1 u IL-6) u 1Ba aHTHOKCUIAHTHU I'eHa
(GCLc u SODI) cnen nombiBane ¢ yail oT arpuMoHus 3a 25 nuu. EQexTbT BbpXy MHAEKCA Ha
tenecHata Maca (MTM) cwmo Oemre B3er mox BHuManue. Crtumynupanero Ha LPS npenn
unTepBeHuA (neH 0) 3HauutenHo crumyiupa IL-10 u IL-6 kakro npu HopManHo Terio (NW) (3,7
u 14 me1H, croTBETHO, p<0,001), Taka u npu HagHOpMeEHO Teriio (OW) (2,8 u 2,5 mbTH, CbOTBETHO,
p<0.05) rpymmu u Ha GCLc B NW (5 mbtH, p<0.001). Cnen untepenusara Ha AE (nen 25) LPS
CTUMYJIALIMSITA 3HAYUTEIHO MOBUINIABa TPAHCKPUIIIIMOHHUTE HUBata Ha IL-6 (3 mbtH, p<0,05) u
IL-1B (3 mbTH, p<0,001) camo B OW, nokato B NW TakbB edekT He ce HaOmoaaBa. HuBata Ha
tpanckpurnus Ha GCLc nu SOD1 He 6sixa moBumieHn Ha jaeH 25 kakto B NW, taka u B8 OW
rpynure. YcTaHOBMXMeE, Y€ KoHcymanusaTa Ha AE Boau A0 3HauuTesnHO HamaisBaHe Ha LPS
cTuMyiupaHaTa ekcrnpecus Ha IL-6 (7,6 nbTu, p<0,001), IL-1B (3,8 nbpTH, p<0,001) n GCLc (3
nbTH, p<0,05) renna ekcnpecus camo B NW. Bcuuku Te3u pe3ynTratd MOTBBPKAaBaT
MPOTHBOBB3MANIUTEIHUS TOTEHIMANT Ha Omiikata. Te ChIo Taka momdepTaBaT CIIOCOOHOCTTA Ha
NW cyb6ekTute 3a mo-mg00pa ajanrtanus ciie]] IpueMa Ha arpuMoHUs, Thil kaTo Texuure PBMC
IpOsIBSIBAT 1MO-100pa (DEHOTHIHA IJIACTHYHOCT B cpaBHeHue ¢ OW cyOektute mpu €X ViVo
BB3MAJIUTENIHU ChCTOSHUSI.

I'7-07. Sokrateva T., Roussev B., Nashar M., Kiselova-Kaneva Y., Mihaylova G., Todorova M.,
Pasheva M., Tasinov O., Nazifova-Tasinova N., Vankova D., Ilvanova D.P., Radanova M.,
Galunska B., Vlaykova T., lvanova D.G. 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. DOI: 10.1080/13813455.2019.1638416 (Q1)

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 Varna basin mineral water by analyzing possible
antioxidative 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 sSICAM-1 genes
was also analyzed.

Results: A significantly increased total glutathione and total thiols were observed at the end of the
intervention. GCL and sSICAM-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 Varna mineral water.
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Pe3rome:

Boeenenune: Cepuure wmuHepaninu Boau (CMB) umar MmUpOK CHEKTBP OT MNPUIIOKEHHUS.
ChappKaHHETO Ha csIpa B MUHEPATHUTE BOJM CE CUHMTA 32 BB3MOXKEH ompeaensmn (GaxTop 3a
TEXHHUTE TPOTUBOBB3MAIUTEITHH WU MPOBH3NATUTEITHH e(DEKTH.

Ien: [a ce u3cnensar JiedeOHUTE CBOWCTBA HA MUHEpalHATa BoJa OT BapHeHckus OaceiiH upes
aHaJIN3 Ha Bb3MOXHHUTE aHTHOKCHJIAHTHU U MIPOTUBOBB3MATIUTEIHU €PEKTH.

Marepuanu u merogu: [IpoBenena e mHTepBeHIUsI ¢ BapHeHCKU npuem Ha CMB cbe 3apaBu
nooposonnu. bsixa n3mepeHu 00K THOIH, OOII INIYTaTHOH M HETOBUTE (paKIMH, PEaKTHUBHU
KHCJIOPOJIHA META0OJIMTH, MAIOHANAIICX U, BbTPEKIIeThUHA afaxe3noHHa mojiekyna (ICAM-1) u
ChJl0Ba KieTh4Ha anxe3noHHa moiekyiaa (VCAM-1). Excnpecusita Ha y-TayTaMuiI-IUCTEUHUI
murasza (GCL) u sSICAM-1 renu chio Oemie aHaTu3upaHa.

Pesyntatu: B kpas Ha MHTEpBEHLMATA CE HAOIIOaBa 3HAYUTEIIHO MOBUIIEH OOIl TITyTaTHUOH U
o6mmu Trom. GCL u sSICAM-1 rernnTe excripecuu 0sixa yBEJIMYCHHU CIICT HHTEPBEHIHATA.
3axmouenue: koncymanusata Ha CMB nono0OpsBa penokc craryca Ha Tsuioto. [Ipeanonarame, de
Te3u OnmaronpusTHH e(eKTH MoraT Ja ce IBhJDKAaT Ha yCTaHOBEHUTE BUCOKM HHBa Ha cspa
ChIIbPIKaII CheMHEHHS BbB BApHEHCKAaTa MIUHEpaIHa BOJA.

I'7-08. Radanova M., Mihaylova G., Mihaylova Z., lvanova D., Tasinov O., Nazifova-Tasinova
N., Pavlov P., Mirchev M., Conev N. and Donev I. Circulating miR-618 Has Prognostic
Significance in Patients with Metastatic Colon Cancer. Current Oncology, 2021, 28(2):1204-1215.
https://doi.org/10.3390/curroncol28020116 (Q2)

Abstract: The present study evaluated the prognostic role of circulating miRNA-618 in patients
with metastatic colon cancer (mCC) and whether miR-618 gene rs2682818 single nucleotide
polymorphisms (SNP) are associated with colon cancer susceptibility and expression levels of
mature miR-618. In total, 104 patients with mCC before starting the chemotherapy were
investigated. The expression status of circulating miR-618 in mCC was evaluated by quantitative
PCR. TagMan PCR assay was used for rs2682818 SNP genotyping. miR-618 was overexpressed
in serum of mCC patients. Patients with high and intermediate expression of miR-618 had a
significantly longer mean overall survival (OS) of 21 months than patients with low expression—
16 months. In addition, multivariate Cox regression analysis confirmed the association between
high/intermediate levels of miRNA-618 and longer OS, HR = 0.51, 95% CI: 0.30-0.86, p = 0.012.
miR-618 rs2682818 SNP significantly decreased the risk of colon cancer susceptibility in both
heterozygous codominant (AC vs. CC, OR = 0.39, 95% CI. 0.17-0.88, p = 0.024) and
overdominant (AC vs. CC + AA, OR = 0.37, 95% CI: 0.16-0.85, p = 0.018) genetic models. Our
data suggest that circulating miRNA-618 could be useful as a prognostic biomarker in mCC.
Patients harboring AC rs2682818 genotype have a decreased risk for colon cancer in comparison
with patients with CC and AA genotypes.

Pe3rome: HacrosimioTo nmpoyuBaHe olleHsIBa MPOTHOCTUYHATa pojisi Ha nupkyaupamara miRNA-
618 mpu manuenTu ¢ MeractatuueH kosopekraieH kapuuHoM (KK) u nanu rs2682818 enunnuenu
Hykiaeotuaan nonmumopdusmu (SNP) Ha miR-618 rena ca cebp3anu ¢ nogariuoctta KbM KK 1
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HUBaTa Ha ekcnpecus Ha 3psul miR-618. O6mro ca nzcnensanu 104 manuentu ¢ meractatudeH KK
Ipeay 3aroyBaHe Ha XUMHOTepanusiTa. ChCTOSHUETO Ha eKCIpecHs Ha HUpKyaupamus miR-618
B MetactatnueH KK Oeme omneneno upe3 konmuectBeHa PCR. TagMan PCR ananmu3 Oere
u3non3Ban 3a rs2682818 SNP renotunupane. miR-618 e cBpbxekcmpecupaH B cepyma Ha
narueHTn ¢ MeracratudeH KK. ITanuentuTe ¢ BUCOKa M MeXIWHHA ekcrpecus Ha miR-618 ca
MMaM 3HAUUTENHO MO-Abira cpenHa obma mnpexussemoct (OIT) or 21 mecema, OTKOJIKOTO
MaUMEeHTUTE ¢ HUCKa ekcnpecus - 16 mecena. B gombiHeHne, MyJITHBaApUaHTHUSAT PErPECHOHEH
Cox aHanmu3 TOTBBPXKIIaBa Bpb3KaTa MEXKIy BHCOKHTe/cpenHuTe HMBa Ha MiRNA-618 u mo-
aearata OIT, HR = 0,51, 95% CI: 0,30-0,86, p = 0,012. miR-618 rs2682818 SNP 3HaunTeHO
HaMaJsiBa PUCKAa OT YYBCTBUTEIHOCT KbM PaK Ha NE0OENIOTO YepBO KAKTO IMPH XETEPO3HTOTCH
kogomuHant (AC cnpsmo CC, OR = 0,39, 95% CI: 0,17-0,88, p = 0,024), taka u 1pu
cepbxaomunanTeH (AC cpemy CC + AA, OR = 0,37, 95% CI: 0,16-0,85, p = 0,018) reneTnanu
Mozenu. Hamure nanau npeamnosnarat, ye nupkynupamara miRNA-618 moxe na 6b1e mosie3Ha
Karo nporuoctuueH 6uomapkep npu meracratuueH KK. INamuenture ¢ renotun AC rs2682818

HMAT HaMaJICH pUCK OT paK Ha z[e6en0To YCPpBO B CPABHCHHUC C INAUCHTHUTC C I'CHOTUIIOBE CCmu
AA.

I'7-09. Radanova M., Mihaylova G., Nazifova-Tasinova N., Levkova M., Tasinov O., Ivanova D.,
Mihaylova Z., Donev I. Oncogenic Functions and Clinical Significance of Circular RNASs in
Colorectal Cancer. Cancers. 2021, 13(14):3395. https://doi.org/10.3390/cancers13143395 (Q1)
Abstract: Colorectal cancer (CRC) is ranked as the second most commonly diagnosed disease in
females and the third in males worldwide. Therefore, the finding of new more reliable biomarkers
for early diagnosis, for prediction of metastasis, and resistance to conventional therapies is an
important challenge in overcoming the disease. The current review presents circular RNAs
(circRNAs) with their unique features as potential prognostic and diagnostic biomarkers in CRC.
The review highlights the mechanism of action and the role of circRNAs with oncogenic functions
in the CRC as well as the association between their expression and clinicopathological
characteristics of CRC patients. The comprehension of the role of oncogenic circRNAs in CRC
pathogenesis is growing rapidly and the next step is using them as suitable new drug targets in the
personalized treatment of CRC patients.

Pesrome: Komopekranausar xapuuanom (KPK) e kmacupan karo BTOpOTO —Hai-yecTo
JMAarHOCTUIIMPAHO 3a00JsiBaHE NpPU JKEHUTE M TPETOTO NpU MbxkeTe B cBeTa. ClieZoBaTeNIHO
HaMHpAHETO Ha HOBM MO-HAJEXIHM OMOMapKepH 3a paHHa JMArHOCTUKa, 32 MPOTHO3MpaHe Ha
METAacTa3u U PE3UCTEHTHOCT KbM KOHBEHIMOHAJIHUTE TEPANMM € BaXXKHO NPEINU3BUKATEICTBO 3a
npeoosiBane Ha 3abomnsBanero. Hactosimmst npersien npenactass kpbroeute PHK (circRNAs) ¢
TEXHUTE YHUKAJIHU XapaKTePUCTHKH KaTo MOTEHLMAIHU NPOrHOCTUYHHU M JAUArHOCTUYHH
ouomapkepu B KPK. Ilpernenst noguepraBa mexaHnusma Ha jaelictBue u poisita Ha CircRNA ¢
oukoreHHn ¢yHkuun B KPK, kakto m Bpb3kaTta Mexay TsIXHaTa €KCIpecHs U KIMHHKO-
naToJlornyHuTe Xapakrepuctuku Ha nanueHTH ¢ KPK. Pa3Oupanero Ha posiita HA OHKOTEHHUTE
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circRNAs B marorenesara Ha KPK napacTBa 0bp30 1 ciiesiBaiiara CThIIKa € U3MOJA3BAaHETO UM KaTo
MTOAXOAIIN HOBH JICKAPCTBEHH TapreTH MPH MEPCOHATM3UPAHOTO JieueHrue Ha nanuentu ¢ KPK.

I'7-10. Tasinov O., Kiselova-Kaneva Y., Ivanova D., Pasheva M., Vankova D. and Ivanova D.
Ferrum phosphoricum D12 Treatment Affects J774A.1 Cell Proliferation, Transcription Levels of
Iron Metabolism, Antioxidant Defense, and Inflammation-related Genes. Homeopathy, 2021,
111(2):113-120. https://doi.org/10.1055/s-0041-1731312 (Q2)

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 themolecular mechanisms of action of FP D12 on cell proliferation and mMRNA
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-qPCR analyses were performed
to estimate gene expression changes. Relative gene expression levels were calculated using the 2~
AACt 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 inmyosin IE (Myole) mMRNA expression levels
(by 0.4-fold, p<0.01) in macrophages. A highly significant (12j0.99, 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.

Pe3wome: Bueenenue: Ferrum phosphoricum (FP) ce mpeanucsa kaTo XOMEONATHYHO JIEKAPCTBO
3a JICYEHWE HA PAHHUTE CTAJUM HA TPECKa UM BB3MNAJICHUE B Cllydal HAa HACTHMHKA WM TPHUIIL,
MYCKYyJIHA YyMOpa M aHemus. MMmaxme 3a 1en Ja aHajau3upame MOJIEKYJSIPHUTE MEXAHU3MHU Ha
neiicreue Ha FP B pazpexxnane D12 Bppxy kineTbuHaTa nponudepalvs 1 TPaHCKPUIIIUATA Ha TEHU
CBBP3aHHU C MeTa0oJIM3Ma Ha KEJS30TO, aHTUOKCHUJIAHTHATA 3alllUTa U BH3MAJICHUETO B MHIIU
J774A.1 makpodaru.

Meroan: Knersunara nponudepanus ce uzcnensa ¢ nomomra Ha MTT tect. bsxa u3BbpiieHn
RT-qPCR ananu3u 3a orieHka Ha MPOMEHUTE B TeHHATa eKciipecusi. OTHOCUTETHUTE HUBA HA TeHHA
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eKCIIpECHsl Cce M3uUMCIABAT ¢ momomTa Ha Meroma 2 “ACt EdexTsT oT nedyenmero ¢ FP D12
TaOJIETKH € CpaBHEH ¢ To3H ¢ iane6o tadiaerku (I1T).

Pesynraru: FP D12 B wucku xonnentpamuu (0,0125 mg/mL no 0,025 mg/mL) 3HauuTesHo
ctumynupa nponudepanusata Ha J774A.1 wietku ¢ g0 11% (p<0,01) copsiMO KOHTpOJHHTE
HeTpetupanu KkieTku u ¢ a0 40% (p<0,01) crnpsimo tpetupanu ¢ IIT kieTku B choTBEeTHaTa
koHueHntpauus. FP D12 cinpsimo 1T nnaynupa 3HauntenHo nopuinaBane Ha ekcripecusita Ha uPHK
Ha jnekara Bepura Ha ¢eputun (Ftll1) (¢ 8 merH, p<0,01), B-2-Mmukpornodoun (B2m) (c 2,5 nbTH,
p<0,05) u xens30-4yBCTBUTEICH eJIeMEHT cBbp3Ball npoteuH 2 (Ireb2) (¢ 4 mbtH, p<0.05) u nexo
MOHWKaBa HUBaTa Ha TpaHckpunus Ha Muo3uH [E (Myole) (¢ 0.4 mbTH, p<0.01) B Mmakpodarure.
Ha6monana ce cuiHo 3naunMa (12=0.99, p<0.05) kopenanus MexkIy HUBATa HA TPAHCKPHUIILMS Ha
Ireb2 1 B2m. HaGnronaBa ce 3HaUMTENHO CTUMYJIMpPAaHE HAa aHTHOKCUAaHTHUS eH3uM Gpx-1 (¢ 1,27
ubsTH, p<0,01) B xnetkute ¢ 0,025 mg/mL FP D12, Ho neko vamanenue (¢ 0,12 nwrr, p<0,05) B
kietkure, Tpetupanu ¢ 0,0125 mg/mL,. YcTaHOBEHO € ChIIo 3HAYUTEIHO TOBUIIIABaHE HA TCHHATA
excrpecus Ha IL-1PB (¢ 3,5 mbtH, p<0,05) B Mmakpodaru.

Baxsrouenue: Ferrum phosphoricum B D12 paspexaaHe MOTSHIMATHO MPOSBSIBA HKEISI30
3aJIbprKallia, aHTHOKCHIAHTHA U UMYHOMOZYJIMpalia akTUBHOCT, BEPOSITHO Upe3 MOAYJIHpaHe Ha
HUBaTa Ha TPAHCKPUIILIMA HA CBBP3AHUTE C TE€3M AKTUBHOCTH T'€HH B HECTUMYJIHPAHU MUIIH
Makpoaru.

I'7-11. Tasinov O., Dincheva I., Badjakov 1., Kiselova-Kaneva Y., Galunska B., Nogueiras R. and
Ivanova D. Phytochemical composition, anti-Inflammatory and ER stress-reducing potential of
Sambucus ebulus L. fruit extract. Plants, 2021, 10 (11):2446.
https://doi.org/10.3390/plants10112446 (Q1)

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
extracts (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-15, 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.
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Pestome: IlnomoBere Ha Ob3ak (Sambucus ebulus L.) ce wusmomsBar 3apagd TEXHHS
MMYHOCTUMYJIMpAIll, XeMOIOETUYEH U aHTUBUPYCEH MOTEHIMaI. B HacToAIEeTO M3Clie/IBaHE Ce
(doxycupaxme BbpXYy aHATU3UPAHETO HA MEXaHU3Ma, KOWTO € B OCHOBAaTa HA IMYHOMOTYJIAIIUTE
Y TPOTHBOBB3MAIMTEIHH €()EeKTH Ha BOJIEH EKCTPAKT OT ILJIOJ0BE HAa Ob3aK, C BHUMaHUE KbM
HEroBUsl MOTEHIMAJI 32 HamMalsiBaHe Ha crpeca B eHjaorasMmenus petukyiym (ER). J774A.1
Makpodaru 0gxa TpeTHpaHH caMO C BOJEH EKCTPaKT OT IJIOJ0BE Ha Ob3aK WM B YCIOBUS Ha
nunononuzaxapuaaa (LPS) crumymamusa. Msnomsaiiku GC-MS u LC-MS/MS, HeroBust
(bUTOXMMHUYEH CHCTAB Oellle aHAIM3UPaH. 32 U3MEpBaHEe Ha HUBATa HAa TPAHCKPUIILIUS U POTEUHU
m3noi3Baxme cboTBeTHO qPCR m Western blot. IIpeobGnagaBamure (uUTOXUMHKAIM B BOJICH
eKCTPaKT OT IUI0JIOBE Ha Ob3aK ca XHUJPOKCUKAHENECHU KUCEIWHHU, MNPOAHTOIUAHUIAVNHU U
anTorMaHuHu. ChIbPKAHUETO HA HAKOM AMHHOKHCEIMHH, OPTraHUYHHM KUCEIWHH, AJIKOXOJIH,
MAaCTHU KUCEJIMHH U ecTepH Oellie ChIo AOKIaABaHO. EKCTpaKThT NpOsBABAT UMYHOCTUMYJIMPAII]
MOTEHIMAJ, Ype3 cTUMyirpane Ha Tpanckpumuusarta Ha IL-6, TNFa, Ccl2, COX2 u iNOS, 6e3 na
npenu3BukBar ER ctpec. Bogen ekcTpakt ot miojgoBe Ha Ob3ak motucka LPS-unnynupanata
TPaHCKPHIILHKS Ha CBbp3anu ¢ Be3nanenue reuu (IL-1B, IL-6, TNFa, Ccl2, Icam-1, Fabp4, COX2,
iINOS, Noxol, IL-1ra, Sirt-1) u HamansaBa auBara Ha nporennute iNOS, pelF2a, ATF6a u CHOP.
Edexkture ca cpaBHUMH C Te3M Ha caluluWioBaTta KucenuHa. bb3akbT mnotucka LPS-
CTUMYJIMpPAaHUTE BBH3MAIUTEIHN MApKEepH Ha HHWBA TPAHCKPUIILUA W TpaHciauus. [loBausBaneTo
Ha ER cTpec e BeposiTHO Ipyr MEXaHU3bM, KOMUTO € B OCHOBAaTa HAa HETOBUS ITPOTUBOBB3IATIUTEIICH
noteHuman. Te3n KoHCTaTallMu pa3KpHUBaT MOTEHIMANa Ha TUIOJAOBETe Ob3aK KaTo OJaronpusiTHO
CPEJICTBO 3a JIeYeHNE Ha Bb3MAIMTENIHU U MaTOJIOTUYHU ChCTOSHUSA, CBBP3aHU C pa3BUTHETO Ha ER
CTpec.

I'7-12. 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, 67, 2022. https://doi.org/10.17221/109/2021-VETMED (Q3)

Abstract: Severe burn trauma triggers oxidative gastric mucosal injury. The purpose of this study
was to investigate the antioxidant defense mechanisms and protective effect of melatonin in the
gastric mucosa after burn injury. In order to investigate the mechanisms involved in the gastric
antioxidant defense 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 mRNA
(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
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the cellular antioxidant enzymes, and improves the antioxidant defense by augmenting the Cu/Zn
SOD activity.

Pesrome: Texka TpaBMa OT HM3rapsiHe OTKJIIOUBA OKCHJATHUBHO YBpPEXJAHE Ha CTOMAIIHATa
nurasuua. [lenra Ha ToBa IpoyyBaHe € J1a ce U3CiaeABaT AaHTUOKCUIAHTHUTE 3alIUTHU MEXaHU3MHU
Y 3alUTHUS e(eKT Ha MEJIATOHWHA B CTOMAIIIHATA JINTaBHIIA CJIe]l u3rapsHe. 3a Ja ce M3ciieaBar
MEXaHU3MHUTE, BKJIIFOUEHU B CTOMAIIHATa aHTUOKCH/IAHTHA 3aIllUTa B MOJIE] Ha U3rapsiHe Ha TUTbX,
0sixa npunoxenn qPCR B peanHo BpeMe M MMYyHOXMCTOXMMHYHU TEXHHKHU. berie u3BbpIieH
aHaJIM3 Ha TEGHHATa EKCIIPECHUs Ha ryTaThoH nepokcuaasza 4 (GPx4), rmyratuon penykrasza (GR)
n karanmaza (Cat) 3aeHO ¢ OLIEHKAaTa Ha akTHUBHOCTTa Ha cromamHata Cu/Zn cynepoKcHn
mucmytasa (Cu/Zn SOD). MenatoHuHBT ce mpuiiara HezabaBHo u 12 gaca cnen usrapsiae Ha 30%
0T 00111aTa MOBBPXHOCT Ha TAJ0TO. M3rapsiHeTo 3HaYMTENIHO NOBUILIABAa T€HHATAa EKCIIPECHsITa Ha
Gpx4 (p<0.0001) u Gsr (p<0.0001). To chIIO WMa | JIEK MOJOXKHUTEICH €PEKT BBPXY
Tpanckpunuuara Ha Cat m axtuBHOcTTa Ha Cu/Zn SOD. MenatoHMHBT, OT CBOSI CTpaHa,
3HAYUTENIHO YCWJIBa HMHAyIHMpaHaTa OT uarapsiHe aktuBHocT Ha Cu/Zn SOD (p<0.0001), u
MOHWKBa nHAynupanara ekcrpecus Ha Gpx4 (p<0.0001) u Gsr (p<0.0001) u uHxHOHpPa HUBOTO
Ha Cat. B 3akiitouenue, HaCTOSIIOTO MPOYYBAHE MPEIONara, ye U3rapssHeTo aIaliTUBHO [TOBUIIIABA
aktuBHOCTTa Ha Cu/Zn SOD u nmoBumasa ekcrpecusita Ha Gpx4 u Gsr reHa B cromaliHaTta
nuraBuia. MenaToOHUHBT €(EeKTHBHO MOJIYJIHpa €KCIpecusTa Ha KIEThbUYHUTE aHTHOKCHIAHTHU

SH3MMU ¥ TOJ00psiBa AaHTHOKCHIAHTHATA 3aIllMTa, Ype3 yBeIMYaBaHe HAa akTUBHOCTTA Ha Cu/Zn
SOD.

I'7-13. Dimaras P., Tasinov O., lvanova D.P., Kiselova-Kaneva Y., Stefanova N., Tzaneva M.,
Ivanova D.G. Improving gene expression analysis efficacy from formalin-fixed paraffin embedded
tissues. Folia Medica 2022, 64(4) ):602-608. doi: 10.3897/folmed.64.e63599 (Q4)

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 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 cONA
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.
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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.

Pe3iome: BrBenenue: Hyxmara ot mogoOpsiBaneTo Ha TexHUKUTE 3a n3oaupane Ha PHK u x/JHK
CHUHTE3 C€ MOSIBH ChC 33JbJI00YABAIINTE C€ MO3HAHUATA 32 MOJIEKYJISIpHATA OCHOBA Ha MOBEYETO
3a0onaBanus. ToBa OT CBOSI CTpaHa YBEJIWYM HEOOXOAMMOCTTa OT IMO-BHCOKO KOJIMYECTBO M
KaueCTBO Ha U3BJICYECHUS TEHETUYEH MaTeprall, KOMTO 1a ce U3I0JI13Ba 3a Pa3JIMYHUA JUArHOCTUYHU
TECTOBE U EKCIIEPUMEHTH.

Len: LlenTa Ha u3cneaBaHeTo OEIIe 1a Ce CPABHAT TPU MOJUPHUIIMPAHNA METO/Ia 33 eKCTPAKIUS Ha
PHK ot 6uoncnyna ThKaH, puKcrpana BbB popmaii, BrpaaeHa B napadus (FFPE) u o6padorena
ype3 pas3nuuHu crpareruu 3a cuHTe3 Ha K/HK, 3a ga ce ynecHum wu3ciegBaHeTo Ha TeHHATa
eKCIIpecHsl.

Martepuanu u metoau: CpaBHeHuTe MeTo 1 3a exctpakius Ha PHK Gsixa: nusucen Oydep, dhenon
0a3upaHa eKCTPaKIMs U KOMOMHAIHS OT JBETE C €HOBpEMEHHA ynoTpeda Ha KOJIOHH 32 N30JIalus
Ha PHK Ha ocHoBara Ha cuinnueB auokcua. KommuectBoro u uncrorata Ha PHK ce onensiBar
cnekTpodoToMeTpruHo. bsixa MpuiIoKeHU pa3iMyHU CTpATerHd 3a MpaiiMupaHe 3a CHHTE3 Ha
kJIHK: omuro dT; xomOunarmus ot omuro dT u mpow3BOJICH XEKCaMepeH; TeH cCrelnupuiIcH
npaiimep. beme usBbpuieHa aBycTbnkoB RT-qPCR na puboszomanen nporenn L37A Bbpxy
npeBapuTesHO aMiuuuupany u Heammuinuuupanu kJ[HK marpumm.

Pesyntatu: KomOunanusita ot nusucen O0ydep ¢ ¢eHon 0a3upaHa €KCTpakKIus JaBa MO-BHCOK
no6us Ha PHK. Upe3 u3BbpiiBane Ha npeasaputesnno ammaudukanust Ha kK {HK, konpuaentHocta
Ha oTKkpHuBaHe, upe3 qPCR Oeme noBumieHa 1 egekTUBHOCTTa Oele nogodpena. I[Ipensapurento
amMIIMGUIMpaHe Ha MaTpULlaTa YBEJINYM YyBCTBUTETHOCTTA HA aHAJIM3a.

3axitoueHus: 3aeJHO KOMOMHAIUATA OT MOAXOIM MOJ00PH 3HAUUTENHO Bb3IPOU3BOIUMOCTTA U
BanmuaHocTTa Ha PCR ananu3a va FFPE Thkanu.

II. II'b1HOTEeKCTOBN MYyOJIUMKAIIMM B HAYYHH CHUCAHUS U COOPHUIU, M3BbH MUHUMAJTHUTE
HAYKOMETPUYHM U3MCKBAHUS 3a 3aeMaHe Ha A/l ,,noueHTt*

1. Nazifova-Tasinova N., Tasinov O., Pasheva M., Ivanova D., Kiselova-Kaneva Y. 2015.
Peripheral blood mononuclear cells isolated from normal weight and oewrweight subjects
differentially respond to lipopolysaccharides stimulation. Science & Technologies, V 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.
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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
stimulation.

LPS treatment effectively induced inflammatory response in PBMCs by increased mRNA levels
of IL-1B 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-1B 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-1
— 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.

Pe3tome: bakrepuannute aunononausaxapuan (LPS) ce u3mon3BaT mmpoko KakTo B iN Vitro, Taka
H B in ViVO MOACIIM, H3ydaBallld BB3NAJICHUCTO W MCXAHU3MHUTC Ha IMMPOTHBOBB3NAJIUTCIIHO
NCHCTBUE Ha Pa3IMYHU BemiecTBa. [IpodmimpaHeTo Ha MOHOHYKJICAPHU KJIETKH OT mepudepHa
kpbB (PBMCs) Mo3ke 1a mocity>ku KaTo MO-MaJIKO MHBa3WBHA aITEpHATHBA HA ThKaHHUTE OMOIICUU
C M3CJENOBATENICKHU 1€MW NpHu uHTepBeHImu. Monen, u3nomssan; PBMCs, 6u ocurypun mo-
JUPEKTEH TMOJAXOJ 3a M3CJICJBAHE HA BB3NAJCHUETO M CBBP3AaHUTE C HEro KJIETHbYHH OTTOBOPH.
Llenra Ha HacTosimaTa pabora Oeriie 1a ce cb3aaae padboTel Moen Ha €X ViVo ctiumysarus ¢ LPS
Ha PBMCs, n3onupanu ot 1s1a 4oBemka KpbB. JloOpoBoiuuTe Osxa pas3ieieHn Ha JBE TPYIH:
cybexTH ¢ HopMmasiHO Tersio ¢ BMI<25 (NW) u cyGektu ¢ HagHOpMeHO Terjo ¢ BMI>25 (OW).
EKCHpGCI/ISITa Ha ABa IMPOBB3MNAJIUTCIIHU I'CHA Oemre HN3MCPCHA, 3a Jia CC MMPOBCPHU BHINAIUTCIHUAT
otroBop npu LPS ctumymnarusi.

Tperupanero ¢ LPS edexrtuBHO nnayupa Bp3nanutesieH orroBop B PBMCs upe3 noBuiienue B
nuBata Ha WPHK na IL-1B u IL-6 renn kakto B NW (p<0.001), Taka u 8 OW rpynata (p<0.05).
Hugara na IL-1 mRNA nanBumasar te3u Ha IL-6 KakTO B KOHTPOJIHUTE, Taka U B TPETUPAHU C
LPS PBMC na NW u OW rpynurte (p<0,001). Hamure u3mMepBanust He yCTaHOBUXA 3HAYUTEIHA
paznuka mMexxay NW u OW rpynara 1no oTHOIIEHHE Ha MbpBOHavanHuTe HUBa Ha IL-1B u IL-6.
Ocgen ToBa, PBMC ot OW rpymnara pearupat no-cinab6o cien LPS crumynanus - HuBara Ha uPHK
Ha IL-6 B8 OW rpynarta ca cbc 73% (p<0.001), a Te3u Ha IL-1B ¢ 55% (p<0.05) mo-uucku B OW
rpynara. Hanuuumero Ha pasnuyHM HEW3BECTHH (aKTOpU B IJIa3MaTa MOKE €BEHTYaJlHO Ja
npegonpeaenan nocienanara paznuka B otroBopa Ha PBMCs, monyuenun or NW u OW
WHIWBUOH. B 3aKJIFOYCHUE, HAITUAT MOIEI e(l)eKTI/IBHO HHAYOWPa Bb3MAIHUTCICH OTTOBOP B IIPSACHO
n3omupanu u Kyntusupanu PBMC ot NW u OW naauBuan. I'ennara naaykuus B NW rpynara e
no-3abenexxuma. Bonpeku ye nuBara Ha MPHK na IL-1p Bunaru ca Ounu mo-sucoku ot IL-6,
MOCJICOHUAT pearvpa rnmo-oT4CTiInBO Ha TPECTUPAHCTO.
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2. Pasheva M., Nashar M., Tasinov O., Nazifova-Tasinova N., Ivanova D. 2016. Effects of
mulberry heartwood infusion on t-ButOOH-induced expression of proinflammatory genes in
macrophage cell culture. Scripta Scientifica Pharmaceutica, V 3 (1), 42-48.

Abstract: Oxidative stress is a key factor in the induction of chronic inflammation by activation
of a variety of transcription factors and proinflammatory cytokines, which in turn could mediate
different chronic pathological conditions. In the present study Morus nigra heartwood ethanol
infusion was applied to oxidatively stimulated macrophage cells with the aim to investigate the
effect of the plant on the expression of genes involved in proinflammatory response. The infusion
markedly reduced the mMRNA levels of the nuclear factor kB (NF-kB), tumor necrosis factor alpha
(TNF-a) and interleukin-1f (IL-1P) in a concentration-dependent manner. These results are a new
contribution to the knowledge about the therapeutic potential of the mulberry tree, especially about
its poorly examined heartwood.

Pe3ome: OKcHIATUBHUSAT CTpEC € KJIOYOB (DAaKTOp B MHIYLIMPAHETO HA XPOHUYHO BB3IAJIECHUE,
Yype3 aKTUBUPAHE Ha PA3JIMYHU TPAHCKPUIILIMOHHU (PaKTOPH U IPOBB3NATUTEIHN HIUTOKUHHU, KOUTO
OT CBOSI CTpaHa MOTaT J1a MeUUPAT Pa3InYHU XPOHUYHH AaTOJIOTHYHU ChCTOSHUS. B HacTosA10TO
u3cnenBane HHY3UITA C €TAHOJ OT ChplieBHHATa Ha MOruUs nigra ce npuiiara KbM OKHUCIHTEITHO
CTUMYJIUpaHU Makpodaru c 1ei Jia ce u3ciesnBa e(pekTbT Ha paCTEeHUETO BbPXY EKCIpecusiTa Ha
TeHU yYacTBAllld B MPOBB3MAIUTEIHHUS OTroBop. MH(y3usaTa 3HAYNTETHO HaMalliBa HUBATa Ha
uPHK Ha sapenus dakrop kB (NF-kB), mHa Tymopnata Hekposuc ¢akropa o (TNF-o) u
untepaeBkuH-1p (IL-1B) mo HaumH, 3aBUCUM OT KOHIIEHTpalusaTa. Te3n pe3ynTaTtu ca HOB IPUHOC
KbM 3HAHUSTA 32 TEPAMEBTUYHUS TTOTCHIIMAJ HA YePHUIIaTa, 0COOCHO 3a HeiHaTa ciabo mpoydyeHa
ChpLIEBUHA.
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