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Abstract: This study evaluated the in vitro antineoplastic and antiviral potential and in vivo
toxicity of twelve extracts with different polarity obtained from the herbaceous perennial
plant Geum urbanum L. (Rosaceae). In vitro cytotoxicity was determined by 1SO 10993-
5/2009 on bladder cancer, (T-24 and BC-3C), liver carcinoma (HEP-G2) and normal
embryonic kidney (HEK-293) cell lines. The antineoplastic activity was elucidated through
assays of cell clonogenicity, apoptosis induction, nuclear factor kappa B p65 (NFkB p65)
activation and total glutathione levels. Neutral red uptake study was applied for antiviral
activity. The most promising G. urbanum extract was analyzed by UHPLC-HRMS. The acute
in vivo toxicity analysis was carried out following OEDC 423. The ethyl acetate extract of
aerial parts (EtOAc-AP) exhibited the strongest antineoplastic activity on bladder cancer cell
lines (IC50 = 21.33-25.28 pg/mL) by inducing apoptosis and inhibiting NFxB p65 and cell
clonogenicity. EtOAc and n-butanol extracts showed moderate antiviral activity against
human adenovirus type 5 and human simplex virus type 1. Seventy four secondary metabolites
(gallic and ellagic acid derivatives, phenolic acids, flavonoids, etc.) were identified in EtOAc-
AP by UHPLC-HRMS. This extract induced no signs of acute toxicity in liver and kidney
specimens of H-albino mice in doses up to 210 mg/kg. In conclusion, our study contributes
substantially to the detailed pharmacological characterization of G. urbanum, thus helping the
development of health-promoting phytopreparations.

Pe3wome: Tosa IMPOYYBAHC OLICHABA in Vitro aHTHHEOIIIACTUYHUS U AHTUBUPYCHUA IMOTCHIUATT
# IN VIVO TOKCHYHOCTTA Ha ABAHAJICCCT CKCTPAKTAa C pa3jindHa HOJSAPHOCT, IMOJIYYCHH OT
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TPEBHCTOTO MHOToroauiiHo pacrenne Geum urbanum L. (Rosaceae). In vitro
UTOTOKCHYHOCTTA € ompexaeneHa mo ISO 10993-5/2009 BepXy KJIETHYHU JIMHUM HA paK Ha
nukoynust mexyp (T-24 u BC-3C), uepnogpoben kapumHom (HEP-G2) u nHopmanen
emOpuonanen OvOpex (HEK-293). AHTHHeOIUIacTUYHATA AaKTHMBHOCT € U3SCHEHA 4pe3
aHAJIM3W Ha KJIEThYHA KJIOHOTEHHOCT, MHIYKIUS Ha aroliTo3a, akTUBUPaHe Ha siapeH (akTop
kana B p65 (NFxB p65) m oO0mm HMBa Ha IIyTaTHOH. 3a aHTUBHUPYCHA aKTHUBHOCT €
MIPOBEJICHO M3CIIe/BaHE HAa TIOEMaHeTO Ha HeyTpaliHO yepBeHo. Haii-obemaBamusT eKcTpakT
or G. urbanum e anammsupan upe3 UHPLC-HRMS. Awnanu3sr Ha octpara in VIivo
TOKCcUYHOCT € TipoBeieH cbriacHo OEDC 423. EtrinanieTaTHUAT €KCTPAKT OT HAJ3EMHHU YacTH
(EtOAC-AP) noka3Ba Haii-CHJIHAa aHTWHEOIUIACTUYHA aKTUBHOCT BBPXY KICTHYHU JIMHUU Ha
pak Ha nukouyHus mexyp (IC50 = 21.33-25.28 pug/mL) upe3 mHAyHHMpaHe HA aNONTO3a U
naxubupane Ha NFkB p65 u knerpunara kiionorenHocT. EtOAc 1 n-0yTaHOJIOBU €KCTPaKTH
MOKa3BaT yMEPEHA aHTUBUPYCHA aKTUBHOCT CPEIy YOBEUIKU aJICHOBUPYC TUIl 5 U YOBEIIKHU
cumiuiekc Bupyc tut . Cenemzaecer u 4eTupu BTOPUYHU MeTabonuTa (IpOM3BOAHH Ha raoBa
U eJiaroBa KucenvHa, GeHOIHU KUCeTHHH, (PTaBOHOUIM U 1p.) ca uneHtudunupanu B EtOAc-
AP upe3 UHPLC-HRMS. To3u eKkCTpakT He MHIyLMpa MPU3HALM HA OCTPAa TOKCUYHOCT B
npobu ot depHus Apod u O0bOpenure Ha H-anbunoc mumku B no3u ao 210 mgkg. B
3aKJIIOYEHUE, HAIIETO MPOy4YBaHE NOMPUHACS CHIIECTBEHO 3a MOoApoOHaTa (GapMakoIOrHyHa
xapaktepuctuka Ha G. urbanum, karo mo TO3M HAYMH ToOMara 3a pa3pabdoTBaHETO Ha
31IPaBOCIIOBHH (DUTOIIPETIApATH.

2. Trusheva, B., Petkov, H., Chimshirova, R., Popova, M., Dimitrova, L., Zaharieva, M.
M., llieva, Y., Vasileva, B., Tsvetkova, l., Najdenski, H., Miloshev, G., Georgieva, M.,
Bankova, V. (2024). Insight into the influence of natural deep eutectic solvents on the
extraction of phenolic compounds from poplar type propolis: Composition and in vitro
biological activity. Heliyon, 10(7), e28621. IF:4.0, Q1

Abstract: Natural deep eutectic solvents (NADESs) have been considered promising to
replace traditional volatile and toxic organic solvents for the extraction of biologically active
substances from natural sources. This work applied an efficient and ethanol-exclusion strategy
for extraction of phenolic compounds from poplar type propolis using five known NADESs
(lactic acid:1,2-propanediol 1:1, lactic acid:fructose 5:1, choline chloride:1,2-propanediol 1:3,
choline chloride:1,2-propanediol:water 1:1:1 and betaine:malic acid:water 1:1:6). The
selected NADESs' extractability was evaluated by measuring the concentrations of total
phenolics and total flavones and flavonols in the propolis extracts obtained, which qualitative
chemical composition was further determined in detail by gas chromatography-mass
spectrometry (GC-MS) analysis. It demonstrated that the chemical profiles of NADES and
70% ethanolic propolis extracts are similar. To expand the knowledge about the role of the
applied solvents in the poplar propolis extraction process, the in vitro antimicrobial, cytotoxic
and genotoxic activity of both NADESs and liquid NADES extracts were evaluated. The
results revealed that the use of the selected NADESs as an extraction media for phenolic
compounds from poplar propolis not only delivered a good extraction yield in some cases, but
generally led to the preservation of propolis extracts' biological activity and even to the
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enhancement of their antimicrobial effect in comparison with the hydroethanolic one. Besides,
the tested NADESSs except for lactic acid: fructose and betaine:malic acid:water exerted low
to negligible toxicity against normal cells treated and apart from lactic acid:fructose the
remaining solvents demonstrated concentration-dependent moderate to subtle genotoxicity.
There is a probability that not the supramolecular structure of the NADESs, but their
components, played a key role for the observed biological effects. The present study has
demonstrated an alternative approach for extracting the biologically active complex from
poplar type propolis using NADESs, which could be useful for further pharmaceutical and
cosmeceutical applications.

Pesome: Ilpupomgnure nbi6oko erektuynu pasrBoputenu (IIIEP) ce cumrar 3a
obenraBamy aa 3aMEHAT TPAIUIIMOHHUTE JICTIIMBH U TOKCUYHH OPTaHUYHU PA3TBOPUTEIH 32
EKCTPAKIUsl HAa OMOJIOTUYHO aKTMBHU BEIIECTBA OT MPUPOIAHH M3TOYHUIM. B Taszu pabora e
MPUJIOKEHa epUKacHA CTpaTervs 3a HM3KIIOYBAHE HA €TAHOJI 332 eKCTPaKIus Ha (EeHOIHU
ChEIMHEHUSI OT MPOIMOJUC OT TOIMOJIOB THUM, M3mon3Baiiku mer u3BectHu [IJIEP (mieuna
kucenuHa:l,2-nponanguon 1:1, muedna kucenuHa:ppykrosa 5:1, xomun xiopun:l,2-
npomananon  1:3, xomuH xnopun:l,2-npomanauon:Boga 1:1:1 wu  OeTtamH:s10BIUCHA
kucenuHa:Bona 1:1:6). Excrpaxupyemoctra Ha uzdbpanute [1JIEP e onenena upe3 usmepBane
Ha KOHIICHTpamuuTe Ha oOmm (eHomn u o0mu (GraBoHM W (IIABOHOIM B IOJYYCHUTE
€KCTPAKTH OT MPOIOJIUC, YAWTO KAYECTBEH XMMHUYEH CHCTaB € JOIBJIHHUTEIHO ONPEAEIICH
mopoOHO upe3 razoBa xpomartorpadus-maccrekrpomerpust (GC-MS). JlemoHcTpupa ce, de
xumuyHuTe npoduinn Ha [IJIEP u 70% etaHon0oBU €KCTPAKTH OT MPOMOJIUC ca CXOTHU. 3a Ja
Ce pa3mMpsT NO3HAHUATA 3a pOJATAa HA HU3MOJ3BAHUTE pPA3TBOPUTEIM B IIpolieca Ha
eKCTpaKIMs Ha TOMOJOB IIPOIMOJHC, Oemie oOreHeHa IN Vitr0 aHTUMHKpOOHATa,
IIUTOTOKCUYHATa U I'€HOTOKCHYHATa akTUBHOCT KakTo Ha IIJIEP, Ttaka um Ha Teunu IIJIEP
exkcTpakTH. Pesyntatute mokazaxa, ue wu3mon3BaHero Ha wu3Opanute IIJIEP kato
eKCTpPaKIIMOHHA cpelia 3a (PEHOMHU CHEIWHEHUsI OT TOIOJIOB IMPOMOJMC HE CamMoO BOAH IO
no0Bp MOOMB Ha EKCTpakKIMs B HSAKOM CJIydau, HO KaTo IS0 BOAM JO 3ama3BaHe Ha
OMOJIOTUYHATAa aKTHBHOCT HA MPOTOJHCOBUTE €KCTPAKTH M JIOPH /IO 3aCHJIBAHE HA TEXHUS
AHTUMUKPOOEH edeKT B cpaBHeHUE ¢ xujapoeTaHoiHus. OceH ToBa, TectBanute [1JIEP, c
M3KJTI0UEHHE Ha MJIeYHA KUceNnrHa:(hpyKTo3a U OeTanH:10bIYeHa KUCeINHA:BOa, TPOSBIBAT
HHCKa J0 HE3HAYMTEJIHa TOKCUYHOCT CPEelly TPETUPAHUTE HOPMAJIHU KJIETKH, & OCBEH MJIEYHA
KucenuHa:hpyKTo3a, OCTAHAIUTE DPA3TBOPUTENN IOKa3BaT 3aBUCHMa OT KOHIEHTpALUATA
yMepeHa 0 JIeKa TeHOTOKCUYHOCT. BeposATHO He cympamolieKkyisipHaTta cTpykrypa Ha I1JIEP,
a TEXHUTE KOMIIOHEHTH, Ca UTPAJIM KJIIOYOBA POJIs 32 HAOII0/1aBaHUTE OMOIOTHYHU €(EeKTH.
Hacrosimoro npoyyBane 1eMOHCTpUpa AITEPHATUBEH MOAXO0/ 32 €KCTPAKIUS Ha OMOJIOTUYHO
aKTUBHHSA KOMIUIEKC OT TOMOJOB THN mporonuc, usnonspaiiku I[1JIEP, xoiito 6u morsn na
ObJIe TT0JIe3€EH 3a MO-HATATHIIHNA (PApMAIIEBTUIHN i KO3METUYHHU TIPHIIOKEHUSI.

3. Dimitrova, L., Mileva, M., Georgieva, A., Tzvetanova, E., Popova, M., Bankova,



V., & Najdenski, H. (2025). Redox-modulating capacity and effect of ethyl acetate roots and
aerial parts extracts from Geum urbanum L. on the phenotype inhibition of the Pseudomonas
aeruginosa Las/Rhl quorum sensing system. Plants, 14(2), 213. IF:4.0, Q1

Abstract: Pseudomonas aeruginosa is an opportunistic pathogen that causes nosocomial
infections of the urinary tract, upper respiratory tract, gastrointestinal tract, central nervous
system, etc. It is possible to develop bacteremia and sepsis in immunocompromised patients.
A major problem in treatment is the development of antibiotic resistance. Therefore, new
preparations of natural origin are sought, such as plant extracts, which are phytocomplexes
and to which it is practically impossible to develop resistance. Geum urbanum L. (Rosacea) is
a perennial herb known for many biological properties. This study aimed to investigate the
redox-modulating capacity and effect of ethyl acetate (EtOAc) extracts from roots (EtOACR)
and aerial parts (EtOACAP) of the Bulgarian plant on the phenotype inhibition of the P.
aeruginosa Las/Rhl quorum sensing (QS) system, which primarily determines drug resistance
in pathogenic bacteria, including biofilm formation, motility, and pigment production. We
performed QS assays to account for the effects of the two EtOAc extracts. At sub-minimal
inhibitory concentrations (sub-MICs) ranging from 1.56 to 6.25 mg/mL, the biofilm formation
was inhibited 85% and 84% by EtOAcR and 62% and 39% by EtOACAP extracts,
respectively. At the same sub-MICs, the pyocyanin synthesis was inhibited by 17-27% after
treatment with EtOACAP and 26-30% with EtOACR extracts. The motility was fully inhibited
at 3.12 mg/mL and 6.25 mg/mL (sub-MICs). We investigated the inhibitory potential of lasl,
lasR, rhil, and rhiR gene expression in biofilm and pyocyanin probes with the PCR method.
Interestingly, the genes were inhibited by two extracts at 3.12 mg/mL and 6.25 mg/mL.
Antiradical studies, assessed by DPPH, CUPRAC, and ABTS radical scavenging methods and
superoxide anion inhibition showed that EtOACAP extract has effective antioxidant capacity.
These results could help in the development of new phytocomplexes that could be applied as
biocontrol agents to inhibit the phenotype of the P. aeruginosa QS system and other
antibiotic-resistant pathogens.

Pe3rome: Pseudomonas aeruginosa e ONOPTIOHHCTHYCH IMATOTEH, KOWTO TPUYUHSIBA
HO30KOMHAJTHU MH(EKIMY Ha MUKOYHUTE IIbTUIA, TOPHUTE TUXATEIHU ITBTHIA, CTOMAIIHO-
YpeBHUS TPAKT, [IEHTpaHaTa HEPBHA cUCTeMa U Jip. Bb3MoxkHO € aa ce pa3Bue GakTeprueMus
U CerCcUcC MpU MMYHOKOMIIPOMETHpaHW NauueHTH. OCHOBEH MpoOjieM NpH JIEYEHHETO €
Pa3BUTHETO HAa aHTUOMOTHYHA Pe3UCTEHTHOCT. [lopagu ToBa ce THPCAT HOBM Ipenaparu
MIPUPOJICH TIPOU3XO]I, KATO PACTUTEIHN €KCTPAKTH, KOUTO ca (PUTOKOMIUIEKCH U KbM KOUTO €
MPaKTUYECKH HEBB3MOKHO Ja ce pas3Bue pesucTeHTHOCT. Geum urbanum L. (Rosacea) e
MHOTOTOMIIIHO PacTeHHWe, HM3BECTHO C MHOro OMOJOrMYHM cBoicTBa. llenta Ha TOBa
MpOyYBaHE € Jla Ce M3CIIeABA PEIOKC-MOMYIUPAIIHS KaauTeT u eeKThT Ha eTHIIAIlCTaTHH
(EtOAc) exctpaktu ot kopeHu (EtOAcR) u nanzemuu yactu (EtOAcAP) nHa Obarapckoro
pacteHue BbpXy ¢eHoTunHarta uHxuOunus Ha Las/Rhl xBopym cencunr cucremata Ha P.
aeruginosa, KosTO Oompenelss NMPEeIuMHO JEKapCTBEHATa PE3HCTEHTHOCT NMpPU IMaTOTCHHHUTE
OakTepuM, BKJIIOUUTEIHO oOpa3yBaHe Ha OMOQWIM, MOABMKHOCT M IPOU3BOJICTBO Ha
nurmMeHTH. [IpoBenoxme QS ananuswm, 3a ga oruereM edexTure Ha nBaTa EtOAC ekcrpakra.
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[Ipu cy0-MuHMMaTHM UHXUOUTOPHU KOoHLeHTparuu (cy6-MUK), Bapupamnm ot 1,56 no 6,25
mg/mL, oOpa3yBaHeTo Ha OMopmIM € HHXHOUPaHO chOTBETHO ¢ 85% 1 84% ot EtOACR u ¢
62% u 39% ot exctpakti oT EtOACAP. Ilpu cpuure cy6-MUK, cuHTE3bT HA MHOIMAHUH €
nnxubupan cvc 17-27% cnen tpetupane ¢ EtOACAP u ¢ 26-30% c excrpaktu ot EtOACcR.
[MonBuxHOCTTa € HambiAHO MHXHOupaHa mpu 3,12 mg/mL u 6,25 mg/mL (cyo-MUK).
W3cnensaxMe TeXHHS MOTEHIUAN J1a HHXHOUpaT excrpecusTa Ha lasl, lasR, rhil u rhiR rexu
B 1poOu ot ouoduim u nuonnan ¢ PCR. MHTepecHOTO €, ye reHnTe ca HHXUOUpPaHU OT JBaTa
ekcTpakrta - npu 3,12 mg/mL u 6,25 mg/mL. AHTUpaguKaIHU U3CIICIBAHMS, OLICHEHH 4pe3
Meronu 3a ymaBsHe Ha paaukaamute DPPH, CUPRAC u ABTS wu wuHxuOupane Ha
CYNEpOKCHIHM AaHMOHM, TIOKa3BaT, 4Ye eKCTpakTbT 0T EtOAcCAP wuma edexruBen
AHTUOKCHJIAaHTEH KamaiuteT. Te3u pe3yntatu OMxa MOIIIM Jia IOMOTHAT 3a pa3pabOTBAaHETO
Ha HOBH (PMTOKOMILJIEKCH, KOUTO OMXa MOTJIH Ja ce MpHiaraT Karo OMOKOHTPOJIHU areHTH 32
uHxuOupane Ha ¢eHoruna Ha P. aeruginosa QS cucremata W APYrH aHTUOMOTUYHO-
PE3UCTEHTHH MMAaTOTEeHHU.

4. Trusheva, B., Petkov, H., Popova, M., Dimitrova, L., Zaharieva, M., Tsvetkova, I., &
Bankova, V. (2019). “Green” approach to propolis extraction: Natural deep eutectic solvents.
Comptes Rendus |’Academie Bulg. Sci, 72, 897-905. 1F:0.321, Q1

Abstract: Finding new green solvents for extraction of bioactive natural compounds is among
the first areas of research in green chemistry. Recently, a new kind of “green” solvents, the
natural deep eutectic solvents (NADESSs), was developed. In a particular combination and
ratio natural compounds in solid state (primary metabolites) may generate a eutectic mixture
and can be converted into liquids to form NADES.

In this study, we have selected five known NADESs with polarity appropriate for the
extraction of the bioactive substances from poplar propolis: flavonoid aglycones, phenolic
acids, and their esters, and studied the chemical composition of the obtained NADES propolis
extracts, as well as their antimicrobial potential. Ultrasound extraction was applied, and the
extraction yield was evaluated by measuring the percentage of extracted total phenolics, and
total flavones and flavonols. The qualitative composition of the extracts was studied by GC-
MS analysis. Best extraction results were achieved using citric acid — 1,2-propanediol 1:4
(CAPD), it only extracted somewhat lower amount of total flavones and flavonols than the
conventional 70% ethanol. The GC-MS analysis confirmed that the major propolis
constituents: pinocembrin, chrysin, galangin, phenethyl caffeate (CAPE), chemical markers of
poplar type propolis and well-known bioactive compounds, are major constituents of all
studied NADES extracts. Their antimicrobial activity was of the same order of magnitude as
the conventional ethanol extract, the best results were obtained with CAPD.

Our results demonstrate for the first time the potential of NADESs to be used as solvents for
extraction of the biologically active constituents of poplar type propolis.

Pe3ome: HaMI/IpaHCTO Ha HOBHU 3CJICHU PA3TBOPUTCIM 3a CKCTpAaKIHAg Ha OMOAKTUBHHU
ONpupoaAHU CBCAUHCHUA € CPEA NIbPBUTC oOmacT Ha HU3CJICABaHUA B 3CJICHATa XHMMU.
Hacxopo 0s1xa pa3pa60TeHI/1 HOBH ,,3CJ'ICHI/I“ Pa3sTBOPUTECIIN, TPUPOAHHA I[’BJ'I60KO CBTCKTUYHU
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pastBoputenu (IIJIEP). B ompenenena komOWHAIMsi W CHOTHOIICHHWE, ECTECTBEHUTE
CbEJMHEHUS B TBHPJO ChCTOSHUE (IbPBUYHU META0OJIMTH) MOTAT Ja TeHePHpaT €BTEKTHYHA
CMEC U JIa ce MPeBbpPHAT B TEYHOCTH, 3a J1a oopazysar [1JIEP.

B ToBa mpoyuBane cme wusbpanmu mer um3BectHu IIJIEP ¢ momsipHocT, moaxonsma 3a
eKCTpaKUusi Ha OWOJIOTMYHO AaKTHBHHM BEIIECTBA OT TOMOJOB IPOIOJHUC: (HIaBOHOUIHU
arfauKoH, ()EHONHU KHUCEIMHH M TEXHUTE €CTepU, U CMEe MU3CIIeJBAIM XUMUYHHS ChCTaB Ha
nonydeHute exkcrpaktu ot IIJIEP mpomonuc, KakTo M TEeXHHS aHTUMHUKPOOEH MOTEHIUAIL.
[IpunoxkeHa e ynaTpa3ByKOBa €KCTPAaKUMs U JOOUBBT OT EKCTPAKIUATa € OICHEH upe3
M3MEpPBaHE HA MPOIICHTA HA EKCTpaxupaHuTe oOuty GpeHosn u oomu (GraBoHu U (GIJIaBOHOIH.
KauecTBeHUSAT CchcTaB Ha eKkcTpakTure € uicnenaBan upe3 GC-MS anmanus. Haii-noOpu
pe3yaTaTé mpU eKCTPAaKIMATA ca MOCTHTHATH C JUMOHEHa kucenuHa — 1,2-mponanauon 1:4
(CAPD), kato mpu HEro ca W3BJICYEHH CHBCEM IO-MAJIKO KOJMYECTBO OOIMM (hJIaBOHH U
(daBoHONM B cpaBHEeHUE ¢ KoHBeHIIMOHAMHUS 70% eranon. GC-MS aHanu3bT MOTBBPIH, Ue
OCHOBHUTE CBHCTaBKM Ha IPOIOJHCA: MUHOLEMOpPUH, XPHU3UH, ralaHruH, (enetwn kodear
(CAPE), xuMH4HH MapKepu Ha MPOIMOJKHC OT TOMOJOB THUI M J0OpE MO3HATH OMOJIOTUYHO
aKTUBHU CBHEJMHEHMs, Ca OCHOBHU CBHCTaBKM Ha Bcuuku wuscnenBanu I[IJIEP ekcrpakru.
Tsxnara aHTUMUKpOOHAa AaKTHBHOCT € OT CBIIUS MOPAIBbK KAaTO Ha KOHBEHI[MOHATHHS
€TaHOJIOB €KCTPAKT, KaTo Haif-100pu pe3ynTaru ca noinyueHu ¢ CAPD.

Hammure pe3ynraru 3a nbpBU BT JeMOHCTpUpAT noteHuuana Ha IIJIEP na ce nusnonssar karo
pa3TBOPUTENN 3a EKCTPAKIUs Ha OWOJIOTMYHO AKTUBHUTE CBHEAUMHEHMS] HA IPOIOJIHMC OT
TOIOJIOB THII.

5. Grozdanova, T., Trusheva, B., Alipieva, K., Popova, M., Dimitrova, L., Najdenski,
H., ... & Bankova, V. (2020). Extracts of medicinal plants with natural deep eutectic solvents:
Enhanced antimicrobial activity and low genotoxicity. BMC chemistry, 14(1), 73. IF:2.61, Q3

Abstract: Natural deep eutectic solvents (NADES) are a new alternative to toxic organic
solvents. Their constituents are primary metabolites, non-toxic, biocompatible and
sustainable. In this study four selected NADES were applied for the extraction of two
medicinal plants: Sideritis scardica, and Plantago major as an alternative to water-alcohol
mixtures, and the antimicrobial and genotoxic potential of the extracts were studied. The
extraction efficiency was evaluated by measuring the extracted total phenolics, and total
flavonoids. Best extraction results for total phenolics for the studied plants were obtained with
choline chloride-glucose 5:2 plus 30% water; but surprisingly these extracts were inactive
against all tested microorganisms. Extracts with citric acid-1,2-propanediol 1:4 and choline
chloride-glycerol 1:2 showed good activity against S. pyogenes, E. coli, S. aureus, and C.
albicans. Low genotoxicity and cytotoxicity were observed for all four NADES and the
extracts with antimicrobial activity. Our results confirm the potential of NADESs for
extraction of bioactive constituents of medicinal plants and further suggest that NADES can
improve the effects of bioactive extracts. Further studies are needed to clarify the influence of
the studied NADES on the bioactivity of dissolved substances, and the possibility to use such
extracts in the pharmaceutical and food industry.



Pe3tome: IIpupogaute npndoko eBrektuunu pasrBoputenu (I1JEP) ca HoBa antepnatnBa Ha
TOKCUYHHUTE OPTaHWYHU PA3TBOPUTEIU. TEXHUTE CHCTABKH Ca MHPBUYHU METAOOIHTH,
HETOKCUYHU, OMOCHBMECTUMH M YCTOWYMBU. B TOBa TpoyuBaHE ca MPUIIOKEHU UYETUPU
n3opanu [1JIEP 3a excrpakums Ha naBe sedeOHM pactenums: Sideritis scardica u Plantago
Major, KaTto aJTepHATHBA HA BOIHO-aJIKOXOJHUTE CMECH, U € U3CJICIBaH aHTUMHKPOOHUSAT U
TFeHOTOKCUYEH MOTEHIIMA Ha eKCTpakTuTe. E(ekTUBHOCTTA Ha eKCTPaKIMTA € OI[CHeHA upe3
ompeesTHe Ha eKCTpaxupanuTe oomu dpenonmm u oomm dhaaBoHouan. Haii-no0pu pesynaratu
MpU EKCTpakuuATa Ha O0mM (PeHONM OT H3CIEeABAHUTE PACTEHUS Ca IOJIYyYEHH C XOJIUH
xynopuA-riaroko3a 5:2 mwitoc 30% Boza; HO M3HEHAABAIIO TE€3H EKCTPAKTU Ca HEAKTUBHU CPEILy
BCHMYKH TECTBAaHM MUKPOOPTaHM3MHU. EKCTpakTH ¢ JMMOHEHa KucenuHa-1,2-nponanguon 1:4
W XOJHH XJopHua-Tauiepon 1:2 moka3sat no0pa akTHBHOCT cperry S. pyogenes, E. coli, S.
aureus u C. albicans. HaGnronaBana ¢ HUCKa T€HOTOKCHMYHOCT M LUTOTOKCHYHOCT U 3a
yerupute IIJIEP u excrpaktute ¢ aHTUMUKpoOHa akTUBHOCT. Hammre pesynratu
noTBbpxkAaBar norennuana Ha [IJIEP 3a exkcrpakius Ha OMOJOrMYHO aKTHBHH BEIIECTBA OT
nedeOHU pacTeHus M JOMBJIHUTENHO mokas3BaT, ue [IJIEP morar ma momoOpst edekrture Ha
OMOaKTUBHUTE eKCTpakTu. HeoOxonuMu ca MOMBIHUTENHU MPOYYBAHHS, 33 J1a CE€ H3SACHU
BrnusiHueTo Ha u3cnensanute [IJI[EP BbpXy OmoakTHMBHOCTTAa Ha Pa3TBOPEHUTE BEIIECTBA U
BB3MOXKHOCTTA 3a M3IOJI3BaHE Ha TaKMBa €KCTPAKTU BHB (hapMalleBTHUHATA U XPAHUTEIHO-
BKYyCOBaTa MPOMUIIUICHOCT.

6. Dimitrova, L., Philipov, S., Zaharieva, M. M., Miteva-Staleva, J., Popova, M.,
Tserovska, L., Krumova, E., Zhelezova, G., Bankova, V., Najdenski, H. (2021). In
vivo assessment of acute and subacute toxicity of ethyl acetate extract from aerial
parts of Geum urbanum L. Biotechnology & Biotechnological Equipment, 35(1),
61-73. 1IF:1.632, Q3

Abstract: Geum urbanum L. is a medicinal plant used from ancient time against gastro-
intestinal disorders, bleeding and inflammation of mucous membranes, gums (gingivitis), etc.
In our previous works, we demonstrated the antibacterial and antioxidant properties of ethyl
acetate (EtOAC) extracts in vitro. The aim of this study was to evaluate the possibility of the
EtOAc fraction from aerial parts to provoke acute and subacute toxicity by its internal daily
administration (per os) in healthy H- albino male and female mice. We used three
concentrations of treatment according to their biological activity potential of application — 20,
70 and 210 mg/kg. All animals were observed and recorded periodically for clinical signs,
mortality and changes in their behavior (incl. hypo-activity, aggression, etc.). The body
weight was measured at every 5 days up to the end of the experiment (a total 28 days). We
studied the biochemical parameters (superoxide anion radical, hydrogen peroxide, superoxide
dismutase, lipid peroxidation and damaged proteins in blood plasma and brain) and complete
hematological parameters, and the histopathological findings in mouse spleens and Payer’s
patches. The investigated extract did not show any signs of significant acute and subacute
toxicity at the highest applied test-concentration, and therefore, we encouraged its possible
application as food additive for various infectious diseases.



Pe3rome: Geum urbanum L. e jeyeOHO pacTeHHe, U3IOI3BAHO OT JPEBHH BPEMEHA CpEILy
CTOMAIIIHO-YPEBHU PA3CTPOMCTBA, KBbPBEHE U BBH3MAJICHUE HA JIMTABULUTE, BEHIIUTE
(TMHTHBUT) U Ap. B mpeauIiHu HalM U3CIIeBAHUS JIEMOHCTPUPAXME aHTHOAKTEPUATHUTE U
AHTUOKCHIaHTHHUTE CBOMCcTBa Ha eTmianerataute (EtOAc) exctpaktu in vitro. LlenTa Ha ToBa
mpoydBaHe Oerie na ce oneHu Bh3MoxkHOCTTa Ha EtOAc (dpakuusara oT Haa3eMHU YacTH Ja
MIPOBOKHPA OCTPa U MOJIOCTPA TOKCUYHOCT YPE3 €KEAHEBHOTO M BHTPELIHO MpHiIoKeHue (Per
0S) mpu 37paBU MBXKKH U xkeHcku H-anbunocu muniku. M3non3Baxme Tpyu KOHIIGHTpAIMK Ha
JIeYCHUE CTIope]] MOTEeHIMala UM Ha OMOJIOTHYHA aKTUBHOCT Ha mpuioxkenue - 20, 70 u 210
mg/kg. Beuuku xuBOTHM Osixa HaONIOAaBaHM W 3alMCBAHU MEPUOAMYHO 32 KIMHUYHU
MPU3HALIM, CMBPTHOCT U IIPOMEHH B MOBEJICHUETO UM (BKJ. XUIIOAKTUBHOCT, arpecus U Ip.).
TenecHoTo Terno Oemie U3MEpPBaHO HA BCEKU 5 THU JI0 Kpasi Ha eKkcriepuMenTa (00mio 28 aHu).
N3cnenBaxmMe OMOXUMHUYHHUTE TapaMeTpH (CYMEpOKCHUACH aHWOHEH paJuKal, BOIAOPOJCH
MEPOKCUJ], CYINEPOKCUJ AUCMYTa3a, JIMMHAHA TEPOKCUIALUS U YBPEACHU IPOTEHHH B
KpbBHATa IUIa3Ma M MO3bKa) M DBIHUTE XEMAaTOJIOTMYHU TMapaMeTpH, KakTo U
XMCTONATOJOTUYHUTE HAXOAKHU B MUILU Aajiak U tuiaku Ha [laiiep. Mi3cnenBaHusT eKCTpakT HE
MOKaza MpU3HAIM Ha 3HAYUTENHA OCTpa M CyOaKkyTHa TOKCUYHOCT MpHU Haii-BHCOKaTa
MPUJIOKEHAa TECTOBa KOHIICHTPAIUS W CJEIOBATEIIHO HAChPYMXME EBEHTYaHOTO MY
MIPHJIOKEHHE KaTo XpaHUTENHA J0OaBKa 3a pa3Iu4HU WH(EKIIMO3HU 3a00JIsBaHuUs.

7. Mileva, M., Dimitrova, L., Popova, M., Bankova, V., Krastev, D., Najdenski, H.,
Zhelev, Z., Aoki, I., Bakalova-Zheleva, R. (2021). Redox-modulation, suppression of
"oncogenic" superoxide and induction of apoptosis in Burkitt's lymphoma cells using Geum
urbanum L. extracts. International Journal Bioautomation, 25(4), 315-330. SJR:0.24, Q3

Abstract: Burkitt’s lymphoma is a highly aggressive type of non-Hodgkin’s lymphoma,
linked to the Epstein-Barr virus, which induces oxidative stress and DNA damage in the
infected cells. We investigated the cytotoxicity and redox-modulating ability of ethyl acetate
(EtOAC) and n-butanol (n-BuOH) extracts from Geum urbanum L. roots and aerial parts on
Burkitt's lymphoma cells (BLC), to elucidate their impact on oxidative stress and cell
survival. BLC Raji was treated with EtOAc and n-BuOH extracts to analyze: cell viability;
induction of apoptosis; hydroperoxides and reactive nitrogen species (RNS) by 2’,7’-
dichlorodihydrofluorescein assay; superoxide by dihydroethidium assay; total antioxidant
capacity by TAC assay. All extracts suppressed cell growth and induce apoptosis. h-BuOH
extracts possessed higher cytotoxicity and pro-apoptotic activity compared to EtOAc. The
fractions decreased the hydroperoxides and RNS levels. There was no correlation between the
DCF fluorescence in the treated cells and their viability (R = —-0.3722; p > 0.05). Root extracts
decreased the superoxide level, while the leaf extracts did not. There was a good correlation
between the dihydroethidium fluorescence in the treated cells and their viability (R = 0.9843;
p < 0.01). All extracts increased the TAC of BLC. G. urbanum extracts serve as redox-
modulators and anti-inflammatory compounds, decreasing the intracellular level of
“oncogenic” superoxide and cell proliferation.



Pe3tome: JlumpoMbT HA BBPKUT € CHITHO arpecuBEH THI HEXOHKKUHOB JTUM(POM, CBBpP3aH C
BUpyca Ha Emmaiin-bap, KOWTO uMHAynMpa OKCHUAATHBEH cTpec U yBpexnane Ha JIHK B
uH(EKTHpaHUTE KIETKH. M3clieqBaxmMe [HMTOTOKCHYHOCTTa W PEIOKC-MOAYJIHpaIiara
ciocoOHOCT Ha ekctpaktu oT eruianerat (EtOAc) m n-Oyranon (n-BuOH) ot kopenu u
Haj3eMHu vactu Ha Geum urbanum L. Bepxy sumdoma Ha bwepkur ierku (BLC), 3a na
M35ICHUM TSAXHOTO BB3JCHCTBUE BbPXY OKCHUIATUBHHS CTPEC U KIETHYHOTO onensBaHe. BLC
Raji 0s1xa tperupanu ¢ ekcrpakt oT EtOAc um n-BuOH, 3a na ananmusupame: KjieThuHa
AKHU3HECIIOCOOHOCT; MHAYIMPAHE HA allONTO3a; XUAPONEPOKCUIN 1 PEaKTUBHU a30THH BUI0BE
(RNS)  gpes  2°,7’-muxnopauxuapodiyopeclienHOB  aHaJM3;  CYNEPOKCHI  4pe3
TUXUAPOCTUANEB aHalinu3; o0l aHTHOKCHAaHTeH kanamuteT upe3 TAC anamus. Beuuku
EKCTPAKTH MOTHCKAT KIETHhUHHUS PaCcTeX W MHIyHHpaT amontosa. Excrpakrture ot n-BuOH
MpUTEkKABAT MO-BHCOKA LMTOTOKCHUYHOCT M MPOANONTOTUYHA AKTUBHOCT B CpPaBHEHHUE C
EtOAc. ®paknuure HamansBaT HMBaTa Ha xujaponepokcuan u RNS. He e ycranoBena
Kopenanusi Mexnay ¢Gayopecuenuuara Ha DCF B TpeTHpaHuTe KIETKM U TsIXHaTa
x)u3HecnnocooHocT (R = —0,3722; p > 0,05). EkcTpakTuTe OT KOPEHH HaMalsBaT HUBOTO Ha
CYIIEPOKCH]I, TOKaTO EKCTpakTHTe OT nucTa He. HabmiomaBa ce moOpa kopemanus MexIy
bayopecueHIUATa HA JUXUIPOSTUAUYM B TPETHUPAHUTE KIIETKU U TSIXHATA KU3HECIIOCOOHOCT
(R =0,9843; p < 0,01). Bcuuku excrpaktu nosumiaBat TAC na BLC. Ekctpakture ot G.
urbanum cmykaT KaTro pPEAOKC-MOAYJIaTOpH U TMPOTUBOBB3MAIMTEIHA ChCIUHCHUS,
HAMAJISIBAKA BBTPEKJIECTPYHOTO HUBO Ha ,,OHKOTCHEH™ CYNEpPOKCHJI U KJIEThbYHATa
poudepanus.

HV&JIMK(H{MM 6 unoekcupauu u pe(l)epupanu Chucanus, eKjaouenu _no noxazamen I.
Hayunu ny6ﬂu7<auuu 6 u3éaHuﬂ, Koumo ca pederupaHu u queKcupaHu 6 C6eno6HoU3I6EeCMHU

Oazu dauHu ¢ HavyHa undopmayus (Web of Science u Scopus), u3evbH XxaOuaumauuoHHus
mpyo

1. Dimitrova, L., Kaleva, M., Zaharieva, M. M., Stoykova, C., Tsvetkova, I.,
Angelovska, M., ... & Najdenski, H. (2021). Prevalence of antibiotic-resistant Escherichia
coli isolated from swine faeces and lagoons in Bulgaria. Antibiotics, 10(8), 940. IF:5.222, Q1

Abstract: Antimicrobial resistance (AMR) is a worldwide health problem affecting humans,
animals, and the environment within the framework of the “One Health” concept. The aim of
our study was to evaluate the prevalence of pathogenic strains of the species Escherichia coli
(E. coli), their AMR profile, and biofilm-forming potential. The isolated strains from three
swine faeces and free lagoons (ISO 16654:2001/Amd 1:2017) were confirmed using Phoenix
M50 and 16S rDNA PCR. The antibiotic sensitivity to 34 clinically applied antibiotics was
determined by Phoenix M50 and the disc diffusion method, according to the protocols of the
CLSI and EUCAST. We confirmed the presence of 16 E. coli isolates, of which 87.5% were
multi-drug-resistant and 31.25% performed strong biofilms. The possibility for the carrying
and transmission of antibiotic-resistance genes to quinolones (gnr), aminoglycosides (aac(3)),
B-lactamase-producing plasmid genes ampC, and blaSHV/blIaTEM was investigated. We
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confirmed the carrying of blaSHV/blaTEM in one and ampC in seven isolates. The strains
were negative for the virulence genes (ETEC (LT, STa, and F4), EPEC (eae), and
STEC/VTEC (stx and stx2all)). The results should contribute to the development of effective
measures for limitation and control on the use of antibiotics, which is a key point in the WHO
action plan.

Pe3iome: AnTnMukpoOHaTa pe3ucteHTHOCT (AMP) € cBeToBeH 31paBeH mpoOJsieM, 3acsraiil
XopaTa, )KUBOTHUTE M OKOJIHATa cpeia B paMKUTE Ha KoHUenuusTa ,,Enno 3npase’. Llenrta Ha
MIPOYYBAHETO HU Oelle J1a ce OIEHH Pa3MpOCTPAHEHUETO Ha MAaTOT€HHU HIaMOBE OT BHUJA
Escherichia coli (E. coli), rexausr AMP npodun u noteHnuan 3a oopasyBane Ha OHOPHIM.
W3onupanute mamoBe oT Tpu cBUHCKU (eneca u marynu (ISO 16654:2001/Amd 1:2017)
0sixa motBbpacHu ¢ momomra Ha Phoenix M50 u 16S rDNA PCR. AnTuOmoTu4Hara
YYBCTBUTEITHOCT KbM 34 KIMHUYHO MpUJIaraHu aHTHOWOTHKa Oerre onpeneneHa upe3 Phoenix
M50 u nuckoBo-mudy3uoHHuss Metol, cbriacHo mnporokonute Ha CLSI u EUCAST.
[MotebpauxmMe Hamuuuero Ha 16 E. coli usonara, ot kouto 87,5% 0sxa MyJITHUPE3UCTEHTHH, a
31,25% oOpa3zyBaxa 3npaBu 6uoduiamu. M3cneaBana € Bb3MOXKHOCTTA 32 HOCEHE U IIpejaBaHe
Ha T'eHH 332 aHTUOMOTHYHA PE3UCTEHTHOCT KbM XHUHOJIOHH (QNF), aMmuHOTIIMKO3uau (aac(3)), pB-
JakTamaza-nponyuupaimy rasmugan read ampC u blaSHV/bIaTEM. TlotBbpauxme
HocutenictBoro Ha blaSHV/bIaTEM B enun u ampC B cemem wm3osara. lllamoBere Osixa
oTpuuartenHu 3a Hanuuue reHu 3a BupyieHtHocT (ETEC (LT, STa u F4), EPEC (eae) u
STEC/VTEC (stx u stx2all)). Pesynrarure Ou TpsOBaiio 1a JONpHHECAT 3a pa3pabOTBAaHETO Ha
e(eKTUBHH MEPKH 3a OrpaHUYaBaHE W KOHTPOJI BBPXY ynorpedara Ha aHTHOMOTHIIN, KOETO €
KJIFOYOB MOMEHT B Ij1aHa 3a aeiicteue Ha C30.

2. llieva, Y.*, Dimitrova, L.*, Zaharieva, M.M., Kaleva, M., Alov, P., Tsakovska, I.,
Pencheva, T., Pencheva-El Tibi, I., Najdenski, H., Pajeva, I. (2021). Cytotoxicity and
microbicidal activity of commonly used organic solvents a comparative study and application
to a standardized extract from Vaccinium macrocarpon. Toxics, 9(5), 92-108. 1F:4.472, Q1
(*-These authors contributed equally)

Abstract: The cytotoxicity and microbicidal capacity of seven organic solvents commonly
applied for studying plant extracts and bioactive compounds were systematically investigated
based on international standards. Four cell lines of normal (CCL-1, HaCaT) or tumor (A-375,
A-431) tissue origin, seven bacterial and one fungal strain were used. The impact of the least
toxic solvents in the determination of in vitro cytotoxicity was evaluated using a standardized
extract from Vaccinium macrocarpon containing 54.2% v/v proanthocyanidins (CystiCran®).
The solvents ethanol, methoxyethanol and polyethylene glycol were the least cytotoxic to all
cell lines, with a maximum tolerated concentration (MTC) between 1 and 2% v/v. Ethanol,
methanol and polyethylene glycol were mostly suitable for antimicrobial susceptibility
testing, with minimum inhibitory concentrations (MICs) > 25% v/v. The MTC values of the
solvents dimethyl sulfoxide, dimethoxyethane and dimethylformamide varied from 0.03% to
1.09% v/v. The MICs of dimethyl sulfoxide, methoxyethanol and dimethoxyethane were in
the range of 3.125-25% v/v. The cytotoxic effects of CystiCran® on eukaryotic cell lines
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were directly proportional to the superimposed effect of the solvents used. The results of this
study can be useful for selecting the appropriate solvents for in vitro estimation of the
cytotoxic and growth inhibitory effects of bioactive molecules in eukaryotic and prokaryotic
cells.

Pe3tome: LluToTOKCHMYHOCTTA M MUKPOOHMLMIHHUS KamalMTeT HAa CEIeM OpraHUuYHU
pa3TBOpUTENS, YECTO HM3MOJ3BAaHM 3a M3ydyaBaHE Ha PACTUTEIHU EKCTPAKTH M OMOAKTUBHU
CheIMHEHUs, 0siXa CHUCTEMaTH4HO H3CIICIBAHM Bb3 OCHOBA Ha MEXIYHAapOJHU CTaHAAPTH.
N3nom3Banu ca dyerupu kinerbunu JuHUM 0T HopMajieH (CCL-1, HaCaT) wim Ttymopen (A-
375, A-431) TpKaHEH MPOU3XO0J, ceAeM OaKTepHalHU U €IUH T'bOWYeH IaM. BiusHuero Ha
Hal-MaJKO TOKCHYHUTE PA3TBOPHUTENM NPU ONpEACTsSHE Ha UH BUMPO LIUTOTOKCHYHOCTTA
Oemie OIEHEHO C IMOMOIITa HAa CTaHIAPTH3MPaH EKCTpakT oT Vaccinium macrocarpon,
ceabpkany  54,2% v/v npoanrormanuauau  (CystiCran®). Pa3tBopuTenure eraHod,
METOKCHETAHOJ M MOJUETUIICHTTUKONI OsXa Hail-MaaKko MUTOTOKCUYHM 32 BCUYKHU KIETHUHU
TUHUH, ¢ MakcumanHo mnonocuma konneHtpanus (MIIK) mexay 1 u 2% v/v. EtaHonst,
METaHONBT U MOJIMETHJICHTJIUKONBT OsXa HaW-IOAXOJSIIM 32 TeCTBaHE HAa aHTUMHUKpPOOHA
YyBCTBUTEIHOCT, C MHUHUMAIHM wuHXuOWpanm koHueHtpauuun (MUK) > 25% v/v.
CroitHoctute Ha MIIK Ha pa3tBOpUTENnHTE AUMETUICYADOKCUA, TUMETOKCHETaH U
mametmindopmamua Bapupaxa ot 0,03% no 1,09% v/v. MUK Ha aumermincyndokcun,
METOKCHETAHOI W JUMETOKCUETaH 0sixa B auamnaszoHa ot 3,125-25% v/v. LlutoTokcuyaute
edpexT Ha CystiCran® BBpXy €yKapHOTHHTE KJICTHUHU JIMHUU OsXa MPaBOIPOIIOPIHOHATHU
Ha HaJOXEHHs ePeKT Ha H3IOJ3BAaHUTE DPA3TBOPUTENHU. PesynraTtuTe OT TOBa MpoydyBaHE
Morar Ja ObJaT MmoJie3HH 3a U300p Ha MOAXOJSIIN Pa3TBOPUTENH 34 UH 6UMpPO OLIEHKA Ha
UTOTOKCUYHHUTE U MHXHOUpAIU pacTexa eQeKTu Ha OMOaKTUBHU MOJIEKYJIH B €yKapHUOTHU U
MIPOKAPUOTHH KIIETKU.

3. Kabaivanova, L., Hubenov, V., Dimitrova, L., Simeonov, I., Wang, H., & Petrova, P.
(2022). Archaeal and bacterial content in a two-stage anaerobic system for efficient energy
production from agricultural wastes. Molecules, 27(5), 1512. 1F:4.927, Q1

Abstract: Anaerobic digestion (AD) is a microbially-driven process enabling energy
production. Microorganisms are the core of anaerobic digesters and play an important role in
the succession of hydrolysis, acidogenesis, acetogenesis, and methanogenesis processes. The
diversity of participating microbial communities can provide new information on digester
performance for biomass valorization and biofuel production. In this study anaerobic systems
were used, operating under mesophilic conditions that realized biodegradation processes of
waste wheat straw pretreated with NaOH—a renewable source for hydrogen and methane
production. These processes could be managed and optimized for hydrogen and methane
separately but combining them in a two-stage system can lead to higher yields and a positive
energy balance. The aim of the study was to depict a process of biohydrogen production from
lignocellulosic waste followed by a second one leading to the production of biomethane.
Archaeal and bacterial consortia in a two-stage system operating with wheat straw were
identified for the first time and the role of the most important representatives was elucidated.
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The mixed cultures were identified by the molecular-biological methods of metagenomics.
The results showed that biohydrogen generation is most probably due to the presence of
Proteiniphilum saccharofermentans, which was 28.2% to 45.4% of the microbial community
in the first and the second bioreactor, respectively. Archaeal representatives belonging to
Methanobacterium formicicum (0.71% of the community), Methanosarcina spelaei (0.03%),
Methanothrix soehngenii (0.012%), and Methanobacterium beijingense (0.01%) were proven
in the methane-generating reactor. The correlation between substrate degradation and biogas
accumulation was calculated, together with the profile of fatty acids as intermediates
produced during the processes. The hydrogen concentration in the biogas reached 14.43%,
and the Methane concentration was 69%. Calculations of the energy yield during the two-
stage process showed 1195.89 kWh-t—1 compared to a 361.62 kWh-t—1 cumulative yield of
energy carrier for a one-stage process.

Pe3tome: AmnaepoOHoTO pazrpaxaane (AP) e MuKpoOHO 3aaBHXKBaH TIPOLEC, KOWTO
MO3BOJISIBA TIPOU3BOACTBOTO Ha €HEeprusi. MUKpOOPTaHU3MHTE ca B OCHOBaTa Ha aHAEPOOHUTE
JUTECTOPU U WrpasT BaKHA pOJIA B MOCIEJOBATETHOCTTA Ha MPOILIECUTE HA XUAPOJIN3A,
alUIoreHesa, aleTroreHe3a M MeTaHoreHesza. Pa3sHooOpaszueTro OT ydacTBall MHKPOOHU
choOIIecCTBa MOXE Jla MpeJocTaBd HoBa WHGpoOpMalus 3a paboraTta Ha AUTECTOPUTE 3a
OIOJI30TBOPSIBAaHE Ha Ouomaca M TNPOU3BOACTBO Ha OuoropuBa. B ToBa mpoyuBaHe ca
M3IIOJI3BAHN aHAEPOOHM CHCTEMH, paboTemH Mpu ME30(HIHH YCIOBHSA, KOWTO peau3upar
IpoLiecu Ha OMopasrpax/iaHe Ha OTIaJbuHa NIIIEHUYHA cllaMa, IIPeJBapuUTeIHO 00paboTeHa ¢
NaOH - Bp300HOBsIEM M3TOYHHUK 32 MPOU3BOACTBO HA BOJAOPOJ U MeTaH. Te3u mporecu Morar
na ObIaT yhOpaBisiBaHW M ONTUMHU3HMPAHM 32 BOJOPOJ M METaH MOOTAETHO, HO
KOMOMHHpPAaHETO UM B JBYCTEIIEHHAa CHUCTEMa MOXE Ja JOBEIE 0 IO-BHCOKH TOOWMBH U
MOJIOKUTEIEH eHeprueH Oamanc. llenta Ha u3cneaBaHeTo € Aa ce uM300pasu MIpolec Ha
MIPOU3BOJICTBO HA OMOBOJOPO OT JIMTHOLETYIO3HN OTHAJBIH, MOCTIEBaH OT BTOPH, BOJIEIL]
70 TPOU3BOJACTBOTO Ha OHOMETaH. 3a IBPBH MbBT ca WACHTUDULIMPAHU apXeaJHu U
OakTepraiHU KOHCOPIMYMHU B JBYCTENIEHHA cHcTeMa, paldoTela ¢ MIIEHWYHA cllaMa, U €
U3SICHEHa poJiAiTa Ha Hal-BaxkHUTe npenactaButTenu. CmeceHUTe KyaTypu  Osixa
UACHTUGUIMPAHH 4Ype3  MOJICKYJISIPHO-OMOJIOTUYHNATE METOAM Ha  MeTareHOMHUKaTa.
Pesynrature mnokaszaxa, 4ye TeHEpUpPAaHETO Ha OMOBOAOPOJA HA-BEpOSTHO c€ ABIKM Ha
Hamuuuero Ha Proteiniphilum saccharofermentans, xoiito mpencrtaBisiBa cboTBeTHO 28,2%
10 45,4% ot MukpoOHaTa OOIIHOCT B bPBUS U BTOpHUS OUopeakTop. B peakTopa, renepupain
MeTaH, 0sixa JOKa3aHW apXealHd MPeICTaBUTENH, mpuHamiexamu ksM Methanobacterium
formicicum (0,71% ot oo6mmHocTTa), Methanosarcina spelaei (0,03%), Methanothrix
soehngenii (0,012%) u Methanobacterium beijingense (0,01%). M3unciena e xkopenausata
MEXy pasrpakJaHeTo Ha cyOcTpaTa M HaTpylnBaHETO Ha Oworas, 3aeqHo ¢ mpoduiia Ha
MAaCTHH KHUCEITMHH KaTO MEXJIWHHU TPOIYKTH, IONYYeHH TI0 BpeMe Ha IPOIECHTE.
Konnenrpanusrta Ha Bojgopoa B Omorasza mocturHa 14,43%, a KOHIIEHTpalusTa Ha METaH
6eme 69%. M3uucnenusTa Ha eHepruiiHus JOOHUB 1O BpeMe Ha JABYETAlHUs MPOIEeC MTOKa3BaT
1195,89 kWh-t—1 B cpaBHeHHe ¢ KyMyJaTHBEH JOOMB Ha eHeprueH Hocurten ot 361,62
kWh-t—1 3a eqHOeTaneH mnporiiec.
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4. Mantareva, V. N., Kussovski, V., Orozova, P., Dimitrova, L., Kulu, I., Angelov, I., ...
& Najdenski, H. (2022). Photodynamic inactivation of antibiotic-resistant and sensitive
Aeromonas hydrophila with Peripheral Pd (I1)-vs. Zn (Il)-Phthalocyanines. Biomedicines,
10(2), 384. 1F:6.081, Q1

Abstract: The antimicrobial multidrug resistance (AMR) of pathogenic bacteria towards
currently used antibiotics has a remarkable impact on the quality and prolongation of human
lives. An effective strategy to fight AMR is the method PhotoDynamic Therapy (PDT). PDT
is based on a joint action of a photosensitizer, oxygen, and light within a specific spectrum.
This results in the generation of singlet oxygen and other reactive oxygen species that can
inactivate the pathogenic cells without further regrowth. This study presents the efficacy of a
new Pd(Il)- versus Zn(ll)-phthalocyanine complexes with peripheral positions of
methylpyridiloxy substitution groups (pPdPc and ZnPcMe) towards Gram-negative bacteria
Aeromonas hydrophila (A. hydrophila). Zn(ll)-phthalocyanine, ZnPcMe was used as a
reference compound for in vitro studies, bacause it is well-known with a high photodynamic
inactivation ability for different pathogenic microorganisms. The studied new isolates of A.
hydrophila were antibiotic-resistant (R) and sensitive (S) strains. The photoinactivation results
showed a full effect with 8 uM pPdPc for S strain and with 5 pM ZnPcMe for both R and S
strains. Comparison between both new isolates of A. hydrophila (S and R) suggests that the
uptakes and more likely photoinactivation efficacy of the applied phthalocyanines are
independent of the drug sensitivity of the studied strains.

Pe3ome: MHOXXeCTBEHAaTa PE3UCTEHTHOCT HAa MATOr€HHUTE OAaKTEpPUM KbM H3IOJI3BAHUTE B
MOMEHTa AaHTUOMOTMLIM HMa 3a0€JeKUTEIHO BB3JEHCTBHE BBPXY KaueCTBOTO U
yIBJDKaBaHETO Ha 4YOBEIIKHs XKUBOT. EdekTuBHa crparerus 3a Oopba ¢ MHOKECTBEHaTa
pesucteHTHOCT € MeToasT ®oromunamuuna tepanust (DOJT). ®AT ce ocHoBaBa Ha
CBBMECTHO JeficTBHEe Ha (HOTOCECHCHOMIM3ATOP, KHUCIOPOJI M CBETIMHA B paMKUTE Ha
cnenu(uyeH cCrekTsp. ToBa BOAM A0 TEHEpUpaHE Ha CHHIJIETEH KHCIOPOA W JpPYrd
PEaKTHBHH KUCIIOPOTHHU BUAOBE, KOUTO MOTAT J]a MHAKTHBHPAT NAaTOT€HHUTE KJIETKH 0e3 1o-
HaTaTbllleH pacTex. ToBa mpoyuBaHe mnpexactaBs epukacHoctra Ha HoBu Pd(II)- cpemry
Zn(I)-dpTranonnaHnHOBH KOMIUIEKCH ¢ TepuepHH TO3MLIUH HAa METHIMUPUIUIOKCH
3amectutenHu rpynu (pPdPc u ZnPcMe) cpemry I'pam-otpunarennu 6akrepun Aeromonas
hydrophila (A. hydrophila). Zn(ll)-ranounanun, ZnPcMe, e usnoa3Ban Kato pedepeHTHO
ChelMHEHHE 3a IN VIitr0 wu3cienBaHus, ThH KaTo € I00pe H3BECTEH C BHCOKAaTa CH
(dboTomMHAMHYHA HHAKTUBUPAIIA CIIOCOOHOCT CPeIly pa3iInyHU MMaTOTeHHH MUKPOOPTaHU3MH.
W3cnenpanute HoBu n3onatu Ha A. hydrophila ca pesucrentau (R) u uyBctBuTe HN (S) KBM
aHTHOMOTHLIM IIaMoBe. Pe3ynTatute oT (OTOMHAKTUBAIMATA MT0Ka3axa MbjieH edext ¢ 8§ uM
pPdPc 3a S mam u ¢ 5 uM ZnPcMe kakro 3a R, Taka u 3a S mamoBe. CpaBHEHHUETO MEXIY
nBata HOBM m3osata Ha A. hydrophila (S u R) npeamosnara, 4e morrsImaneTo U mo-BeposiTHATa
e(pUKacHOCT Ha (POTOMHAKTUBAIUATA HA NPHIOKEHUTE (PTAJOUUMAHMHU CAa HE3aBUCUMH OT
JIeKapCTBEHATa YyBCTBUTEIIHOCT Ha U3CIIE/IBAHUTE [IIAMOBE.
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5. Trochopoulos, A. G., llieva, Y., Kroumov, A. D., Dimitrova, L. L., Pencheva-El Tibi,
., Philipov, S., ... & Zaharieva, M.M. (2022). Micellar curcumin substantially increases the
antineoplastic activity of the alkylphosphocholine erufosine against TWIST1 positive
cutaneous T cell lymphoma cell lines. Pharmaceutics, 14(12), 2688. 1F:6.525, Q1

Abstract: Cutaneous T-cell lymphoma (CTCL) is a rare form of cancer with local as well as
systemic manifestations. Concomitant bacterial infections increase morbidity and mortality
rates due to impaired skin barrier and immune deficiency. In the current study, we
demonstrated that the in vitro anti-lymphoma potential of erufosine is diminished by TWIST1
expression and micellar curcumin substantially increases its antineoplastic activity.
Pharmacokinetic analysis showed that the micellar curcumin (MCRM) used in our study was
characterized by low zeta potential, slow release of curcumin, and fast cell membrane
penetration. The combination ratio 1:4 [erufosine:MCRM] achieved strong synergism by
inhibiting cell proliferation and clonogenicity. The combined antiproliferative effects were
calculated using the symbolic mathematical software MAPLE 15. The synergistic
combination strongly decreased the expression of TWIST1 and protein kinase B/Akt as
proven by western blotting. Significant reductions in NF-xB activation, induction of
apoptosis, and altered glutathione levels were demonstrated by corresponding assays. In
addition, the synergistic combination enhanced the anti-staphylococcal activity and prevented
biofilm formation, as shown by crystal violet staining. Taken together, the above results show
that the development of nanotechnological treatment modalities for CTCL, based on rational
drug combinations exhibiting parallel antineoplastic and antibacterial effects, may prove
efficacious.

Pestome: Koxuusr T-knerpuen numdom (CTCL) e panka Gpopma Ha pak KakTo C JIOKAIHH,
Taka U CbC CHCTEMHHM TMposiBU. ChIBTCTBAIUTE OakTepUaTHUM HMH(PEKIMH yBeIHMYaBaT
3a00J1eBa€MOCTTa U CMBbPTHOCTTA MOPaJM HapylleHa KoxHa Oapuepa U UMyHeH Jepuuut. B
HACTOSAIIOTO MPOYYBaHE JEMOHCTpHpaxMme, 4e iNn VItro aHTUIMM(OMHHUAT MOTCHIMAT Ha
epydo3un ce HamaisiBa oT excripecusita Ha TWIST1, a MutnienapHusT KypKyMUH 3HAUYUTEITHO
yBeJIMYaBa HEroBaTa aHTMHEOIUIACTUYHA aKTUBHOCT. DapMaKOKMHETHUUHUAT aHAIU3 IMOKa3a,
4ye MunenapHusaT KypkyMuH (MCRM), u3nossBad B HAILIETO MPOYYBAHE, CE XapaKTepu3upa ¢
HUCBK 3€Ta MOTEHIMal, 6aBHO OCBOOOXK/aBaHE Ha KYpKYMHH M Obp30 NMpPOHHKBaHE Ipe3
KJIeThyHaTa MeMOpaHa. CbOTHOIIEHHETO Ha komMOuHanusaTa 1:4 [epypo3zun:MCRM] noctura
CHJIEH CHHEpru3bM upe3 WHXMOHMpaHe Ha KieThbuHaTa Mpoiudepanns M KIOHOT€HHOCT.
KomOunupanute antunponudepaTuBHU e(eKTH ca M3YUCIEHM C T[OMOIITa Ha
matematuueckust codpryep MAPLE 15. Cunepruynara koMOWHalus CHUJIHO HaMalsiBa
excripecusita Ha TWIST1 u nporenn kunaza B/Akt, kakTo € moka3aHo upe3 MMyHOOIIOT.
3HauMTEIHO HaMassBaHE Ha akTuBupaHero Ha NF-kB, mHaynupanero Ha anonTto3a u
MIPOMEHEHUTE HHUBA Ha TJYTaTHOH ca JEMOHCTPUpPAHM 4Ype3 ChOTBETHH aHaiu3u. B
JON'bJIHEHUE, CHUHEpruyHaTa KOMOMHAIMs 3acHiIM aHTHCTAa(pHIOKOKOBAaTa AaKTUBHOCT U
npefoTBpaTu oOpa3yBaHETO Ha OMO(WIM, KaKTO € MOKa3aHO 4Ype3 OLBETSABaHE C KpUCTal
BUOJIET. B3eTw 3aeqHO, TOpHHUTE pe3ylaTaTd I[OKa3BaT, 4Ye pa3pabOTBaHETO Ha
HAaHOTEXHOJOTMYHU MeToau 3a jeueHue Ha CTCL, Ga3upanu Ha palMOHAIHU JIEKAPCTBEHU
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KOMOMHAIIMM, MPOSBSIBAIM MapajielHl aHTUHEOIJIAaCTUYHU M aHTUOAKTEepHalHU e(eKTH,
MOXE J1a c€ OKaXke e(puKacHO.

6. llieva, Y.*, Dimitrova, L.*, Georgieva, A., Vilhelmova-Illieva, N., Zaharieva, M. M.,
Kokanova-Nedialkova, Z., Dobreva, A., Paraskev, N., Kussovski, V., Najdenski, H, Mileva,
M. (2022). In vitro study of the biological potential of wastewater obtained after the
distillation of four Bulgarian oil-bearing roses. Plants, 11(8), 1073. 1F:4.658, Q1

(*-These authors contributed equally)

Abstract: The wastewater after rose oil distillation is usually discharged into the drainage
systems and it represents a serious environmental problem. While being rich in polyphenols,
which have beneficial biological activity and application in the pharmaceutical industry,
limited research has been carried out about the biological activity of the specific wastewaters
per se. Wastewaters after distillation of the four Bulgarian oil-bearing roses Rosa damascena
Mill., R. alba L., R. centifolia L., and R. gallica L. exerted significant antioxidant activity and
good antiherpes simplex virus type-1 (HSV-1) activity while maintaining a good toxicological
safety profile (low cytotoxic effect) towards normal cell lines. More precisely, the non-
tumorigenic cells were a human (HEK-293 embryonic kidney cells) and a mouse cell line
(CCL-1 fibroblasts, which are recommended as a standard for cytotoxicity evaluation in
Annex C of ISO 10993-5). The concentrations that achieved antioxidant and radical
scavenging effects (0.04-0.92% v/v) were much lower than most of the maximum tolerated
concentrations for the tissue culture cells (0.2-3.4% v/v). The wastewaters had a weak
antiproliferative effect against Staphylococcus aureus. None of the wastewaters had activity
against Gram-negative bacteria or a bactericidal or antifungal effect. We can conclude that
these four species, which are the most preferred species worldwide for producing high-quality
rose oil, have the potential to be developed as promising antioxidant and antiherpesvirus
nutraceuticals.

Pesrome: OtnagbyHuTe BOAM Clel AECTUIIAIMS HA PO30BO MAcjio OOMKHOBEHO ce M3IycKaT B
JPEHaXHUTE CHUCTEMHU M MPEACTABISABAT CEPUO3EH €KOJIOrMYeH NpobsieM. Borrpekn ue camu
1o cebe cu OTHaJb4YHUTE BOJU ca OOTaTH Ha MOJIM(EHONIH, KOUTO UMAT IoJIe3Ha OMOJI0ruyHa
aKTUBHOCT U NPHJIO’KEHHE BbB (hapMalleBTHUHATa MHIYCTPHs, ca MPOBEICHH MaJKo Ha Opoi
U3CIeBaHUsl OTHOCHO TsAXHAaTa OHOJOrMYHAa akKTUBHOCT. OTHagb4yHUTE BOAU Clel
JeCTUIAIMS Ha YeTUpHTe ObIrapcku Macinoaaitnu po3u Rosa damascena Mill., R. alba L., R.
centifolia L. u R. gallica L. mposiBsiBar 3HaunTeTHA aHTHOKCHJAHTHA aKTHBHOCT M 100pa
antu-xeprnec BupycHa (HSV-1) akTUBHOCT, KaTo CBIIEBPEMEHHO TMOIbPXKAT JT0OBD
TOKCUKOJOIMYeH mpodun Ha Oe30MacHOCT (HHUCBK LUTOTOKCHYEH €QEeKT) CHpsIMO
HOpMAJTHUTE KJIETHYHU JUHUH. [10-TOYHO, HETYyMOporeHHuTe Kietku ca Josermka (HEK-293
emOpuonanuu 0bOpeunn kinetku) u muma (CCL-1 ¢ubpobnactu, KOUTO ce MpernopbyBaT
KaTo CTaHJapT 3a OIICHKa Ha MMUTOTOKCHMYHOcTTa B [lpmnoxkenue B na ISO 10993-5)
KJICThYHU JTUHUM. KOHIIEHTpaluuTe, KOUTO NMOCTUTHAXA AaHTUOKCHJIAHTEH U aHTHpaJUKaleH
epext (0.04-0.92% v/v), OGsixa MHOrO MO-HUCKH OT IMOBEUETO MAKCHUMAIHO MOHOCHMH
KOHIIGHTPALMU 3a KJIETKUTe Ha ThKaHHUTE KynTypHu (0.2-3.4% v/v). OTnagbyHure BOIM
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nmaxa cimab antunponudpeparuBeH edekt cpemry Staphylococcus aureus. Huto emma ot
OTHAIbYHUTE BOJM HsAMAIle AaKTUBHOCT cpeuly [ 'pamM-oTpuiaTeNHUTe OaKTEpPUH, HUTO
OaKTepHLMICH WIN MPOTUBOrbOMYEH eekT. MokeM J1a 3aKiIiouuM, Y€ Te3W YETHPH BUA,
KOMTO Ca Hai-peAlNOYUTaHUTEe BHJIOBE B CBETOBEH Maiiad 3a TIPOM3BOJICTBO Ha
BHUCOKOKAQUECTBEHO PO30BO MAacjo, MMaT MOTEHIMAN J1a ObaaT pa3paboTeHHn KaTto oOelaBaiiu
AHTUOKCUJAHTHU M aHTU-XEPIIEC BUPYCHU HYTPULICBTULIN.

7. Angelovska, M., Zaharieva, M. M., Dimitrova, L. L., Dimova, T., Gotova, I., Urshev,
Z., ... & Najdenski, H. (2023). Prevalence, genetic homogeneity, and antibiotic resistance of
pathogenic Yersinia enterocolitica strains isolated from slaughtered pigs in Bulgaria.
Antibiotics, 12(4), 716. IF:5.222, Q1

Abstract: Yersiniosis is the third most commonly reported foodborne zoonosis in the
European Union. Here, we evaluated the prevalence of pathogenic Yersinia
enterocolitica among healthy pigs (as a major reservoir) in a slaughterhouse in Bulgaria. A
total of 790 tonsils and feces from 601 pigs were examined. Isolation and pathogenicity
characterization was carried out by the ISO 10273:2003 protocol and Polymerase Chain
Reaction (PCR), detecting the 16S rRNA gene, attachment and
invasion locus (ail), Yersinia heat-stable enterotoxin (ystA), and Yersinia adhesion (yadA)
genes. Genetic diversity was assessed by pulsed-field gel electrophoresis (PFGE), and
antimicrobial resistance by the standard disk diffusion method. Of all the pigs tested, 6.7%
were positive for Y. enterocolitica. All isolates belonged to Y. enterocolitica bioserotype
4/0:3. ail, and ystA genes were detected in all positive strains (n = 43), while the
plasmid Yersinia virulence plasmid (pYV) was detected in 41. High homogeneity was
observed among the strains, with all strains susceptible to ceftriaxone, amikacin and
ciprofloxacin, and resistant to ampicillin. In conclusion, a low prevalence ofY.
enterocolitica 4/0:3 was found in healthy pigs slaughtered in Bulgaria, not underestimating
possible contamination of pork as a potential risk to consumer health.

Pesiome: Mepcunnosara e Tperara Haif-uecTo choOIIAaBaHA 300HO3a, IPEABAHA UPE3 XPaHa, B
EBponeiickus cbio3. B HacToAmOTO H3CIelBaHE € OLIGHEHO pPa3lpOCTPaHEHUETO Ha
naroreHHara Yersinia enterocolitica cpen 3apaBu mpacera (Kato OCHOBEH pe3epBoap) B
knanuna B bearapus. UscneaBanu ca o6mo 790 Tomsunu u ¢ernecu ot 601 mpacera.
W3omupaHeTo M XapakTepU3UpaHETO Ha MAaTOr€HHOCTTa ca M3BBPLIEHHM MO mpoTokosa ISO
10273:2003 u nmonumepazna BepmxkHa peakiust (PCR), kato ca otkputu rembT 16S rRNA,
JIOKYChT 3a MpHKpenBaHe u uHBasus (ail), renure 3a TepMOCTaOMIIEH CHTEPOTOKCHH Ha
Yersinia (ystA) u renute 3a agxesus Ha Yersinia (yadA). 'enetmuHOTO pasHOOOpasue €
orieHeHO 4Ype3 myncoBa Ten enekrpodopesa (PFGE), a antumukpoOHaTta pe3MCTEHTHOCT -
Yype3 CTaHJapTHUSA TUCKOBO-Iu(y3uoHeH meroa. OT BCUYKM TecTBaHU mpacera 6.7% ca
nojoxutenHu 3a Y. enterocolitica. Bcuuku u3onatu npuHaaiexar kbM Ouoceporumn 4/0:3 Ha
Y. enterocolitica. I'enute ail u YStA 0sxa OTKPUTH BBB BCUYKH TOJIOKUTEIIHU IIaMoBe (n =
43), nokato IUIa3MUABT Ha BHpYJIEeHTHOcTTa Ha Yersinia (pYV) Oeme otkpur B 41.
HabmtogaBaHa e BHCOKa XOMOTE€HHOCT Cpell IaMOBETe, Karo BCHYKH IaMOBE ca
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YYBCTBUTECIHH KBbM IEPTPUAKCOH, AMUKAIUH W IHMIPOMIOKCAIIMH M PE3UCTEHTHU KbM
aMmuUWIKH. B 3akimroueHue, HUCKa pasmpocTpaHeHocT Ha Y. enterocolitica 4/0:3 e
yCTaHOBEHA TIPH 3JIpaBH IIpaceTa, 3aKJaHd B BbIrapus, KOETO HE MOJIEHsIBA €BEHTYATHOTO
3aMbpCsBaHE HA CBHHCKOTO MECO KaTO MOTEHIIMAIICH PUCK 3a 3/[paBETO HA MOTPEOUTEIIUTE.

8. Mileva, M., llieva, Y., Jovtchev, G., Gateva, S., Zaharieva, M. M., Georgieva, A.,
Dimitrova, L., Dobreva, A., Angelova, Ts., Vilhelmova-llieva, N., Valcheva, V. &
Najdenski, H. (2021). Rose flowers—A delicate perfume or a natural healer?. Biomolecules,
11(1), 127. 1F:4.694, Q1

Abstract: Plants from the Rosacea family are rich in natural molecules with beneficial
biological properties, and they are widely appreciated and used in the food industry,
perfumery, and cosmetics. In this review, we are considering Rosa damascena Mill., Rosa
alba L., Rosa centifolia L., and Rosa gallica L. as raw materials important for producing
commercial products, analyzing and comparing the main biological activities of their essential
oils, hydrolates, and extracts. A literature search was performed to find materials describing
(i) botanical characteristics; (ii) the phytochemical profile; and (iii) biological properties of
the essential oil sand extracts of these so called “old roses” that are cultivated in Bulgaria,
Turkey, India, and the Middle East. The information used is from databases PubMed, Science
Direct, and Google Scholar. Roses have beneficial healing properties due to their richness of
beneficial components, the secondary metabolites as flavonoids (e.g., flavones, flavonols,
anthocyanins), fragrant components (essential oils, e.g., monoterpenes, sesquiterpenes), and
hydrolysable and condensed tannins. Rose essential oils and extracts with their therapeutic
properties—as respiratory antiseptics, anti-inflammatories, mucolytics, expectorants,
decongestants, and antioxidants—are able to act as symptomatic prophylactics and drugs, and
in this way alleviate dramatic sufferings during severe diseases.

Pesrome: Pacrenusita oT cemeiicTBo Rosacea ca OoraTtu Ha €CTECTBEHU MOJIEKYJHU C MOJE3HU
OMOJIOTMYHM CBOMCTBA M ca IIHPOKO IIEHEHM M U3IOJI3BaHM B XpaHUTEIHO-BKycOBaTa
MIPOMHUIUIEHOCT, MappoMepusTa M Ko3MeTukata. B To3m o0030p pasriexgame Rosa
damascena Mill., Rosa alba L., Rosa centifolia L. u Rosa gallica L. kato cypoBuHH, BaXxHU
3a TPOU3BOACTBOTO HAa THPrOBCKM IPOAYKTH, AHAIU3UPANKU U CpPaBHSABAWKM OCHOBHUTE
OMOJIOTMYHN aKTHBHOCTU HA TEXHUTE €TEPUUYHHU Macia, XUIPOJIaTH U eKCTpakTu. M3pbpiieHa
€ JuTepaTypHa CIpaBKa, 3a Ja ce€ HaMepsaT MaTepuanu, onucBamy (i) OOTaHWYECKH
xapakTepucTuky; (i1) ¢puroxumudeH npodui; u (ili) OMOJIOrMYHU CBOICTBA Ha €TEPUYHO-
MacJICHUTE EKCTPaKTH OT Te3M Taka HapedeHH ,,CTapu PO3U‘, KOUTO C€ KyJITHUBUPAT B
boarapus, Typuus, Uuaus u bnuskus uztok. M3non3sanata uHbopmaius € ot 0a3u JaHHU
PubMed, Science Direct u Google Scholar. Po3ute umat 6maronpusiTHu jiedeOHU CBOICTBa
nopaau OOrarcTBOTO CH OT TMOJE€3HHM KOMIIOHEHTH, BTOPHUYHUTE METa0OJIUTH KaTo
¢naBoHouau (Hamp. (aaBoHM, (IIABOHONM, AHTOIMAHWHHU), apOMAaTHUTE KOMIIOHEHTHU
(erepuyHM Maclna, HaIlp. MOHOTEPIEHHU, CECKUTEPIICHH) U XUAPOJIM3YyeMH M KOHJAECH3WPaHU
TaHUHHU. ETepryHNTE Maciia 1 eKCTPaKTU OT po3a C TEXHUTE TEPAlleBTUYHU CBOMCTBA — KaTo
pECIMPAaTOPHU AaHTUCENTULM, IPOTUBOBB3NAIUTEIHNA CPEJICTBA, MYKOJIMTHULIA, OTXpayBalllH,
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IEKOHTECTAHTH U AHTUOKCUIAHTM — Ca CIOOCOOHM [a IelcTBAT KAaTo CUMITOMATUYHUA
npoUIAKTUYHH CPEACTBA U JIEKAPCTBA | 110 TO3W HAYMH J]a 00JIEKYAT CTPaJaHUsITa [0 BpeMe
Ha TEXKU 3a00/I1BaAHU.

9. Kaleva, M. D., llieva, Y., Zaharieva, M. M., Dimitrova, L., Kim, T. C., Tsvetkova, I.,
... & Najdenski, H. (2023). Antimicrobial resistance and biofilm formation of Escherichia coli
isolated from pig farms and surroundings in Bulgaria. Microorganisms, 11(8), 1909. IF:4.5,

Q2

Abstract: Escherichia coli (E. coli) is a ubiquitous microorganism with pathogenic and
saprophytic clones. The objective of this study was to evaluate the presence, virulence,
antibiotic resistance and biofilm formation of E. coli in three industrial farms in Bulgaria, as
well as their adjacent sites related to the utilization of manure (feces, wastewater in a
separator, lagoons, means of transport, and soils). The isolation of single bacterial cultures
was performed via standard procedures with modifications, and E. coli isolates were
identified via matrix-assisted laser desorption/ionization time-of-flight mass spectrometry
(MALDI-TOF-MS) and polymerase chain reaction (PCR). The disk diffusion method was
used to assess antimicrobial resistance, and PCR was used to detect genes for antibiotic
resistance (GAR) (qgnr, aac(3), ampC, blaSHV/blaTEM and erm) and virulence genes
(stx, stx2all, LT, STa, F4 and eae). The protocol of Stepanovi¢ was utilized to measure the
biofilm formation of the isolates. A total of 84 isolates from different samples (n = 53) were
identified as E. coli. Almost all demonstrated antimicrobial resistance, and most of them
demonstrated resistance to multiple antibiotics from different classes. No virulence genes
coding the Shiga toxin or enterotoxins or those associated with enteropathogenicity were
detected. No GAR from those tested for quinolones, aminoglycosides and macrolides were
found. However, all isolates that were resistant to a penicillin-class antibiotic (56) had /-
lactamase-producing plasmid genes. All of them had ampC, and 34 of them had blaTEM. A
total of 14 isolates formed strongly adherent biofilms. These results in a country where the
use of antibiotics for growth promotion and prophylaxis in farms is highly restricted
corroborate that the global implemented policy on antibiotics in human medicine and in
animal husbandry needs revision.

Pe3rome: Escherichia coli (E. coli) e mupoko pa3npoctpaHeH MHKPOOPTraHU3bM C TTATOICHHU
u canpopuTHH KiIOHOBe. llenTa Ha TOBa mpoyuBaHe Oelle Ja Ce€ OLEHU HAIUYHETO,
BUPYJCHTHOCTTA, aHTUOMOTHYHATA PE3UCTEHTHOCT U 00pa3zyBaHeTo Ha Ouoduiam ot E. coli B
Tpu WHIycTpuanHu (epmu B beirapus, KakTo U B ChCEIHU Ha TAX OOEKTH, CBBP3aHU C
OTIONI30TBOPSIBAHETO Ha 000Opcku Top (demecu, OTHAAbUHM BOJIM B cemaparop, JIaryHw,
TPAHCIIOPTHU CpeACTBa M MouBH). M3onupaneTo Ha eqMHUYHM OaKTepUAHU KYyIATypH Oere
U3BBPIICHO Ype3 CTaHJAPTHU MpOIEAypu ¢ Moaudukanuu, a uzonatute Ha E. coli Osxa
UACHTUGUIMPAHU Ype3 MaTpUYHO-aCUCTHpaHa Ja3epHa JecopOuus/HoHM3aLus C BpeMe Ha
noser (MALDI-TOF-MS) u mnonumepasna BepwkHa peakius (PCR). 3a omenka Ha
aHTUMUKpPOOHATa PE3UCTEHTHOCT Oellle M3MO0I3BaH JUCKOBO-1udy3noHeH Metos, a PCR Gere
U3M0JI3BaHa 332 OTKPHBAaHE Ha T'eHW 3a aHTuOMormuHa pesucreHTHocT (IAP) (gnr, aac(3),
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ampC, blaSHV/bIaTEM wu erm) u renu 3a BupyiacHTtHOCT (StX, stx2all, LT, STa, F4 u eae). 3a
M3MepBaHe Ha oOpazyBaHeTO Ha OMO(HMIM Ha HM30JaTHTE O€Ile W3IMOJ3BAaH MPOTOKOIBT Ha
CrenanoBuu. O6m10 84 M3omarta ot pa3nu4Hu npodu (n = 53) 6s1xa uaeHTuuIMpanu karo E.
coli. ITourn Bcuyku Osixa PE3UCTCHTHH, a IOBEUETO OT TSIX I[IO0Ka3axa MHOXECTBCHA
JIeKapCTBEHA pe3UCTeHTHOCT. He 0sixa OTKpUTH T'eHH 3a BUPYJIEHTHOCT, koaupamu lllura
TOKCHH WJIM €HTEPOTOKCHUHH, WIIM TaKUBa, CBBP3aHM C eHTeponaroreHHoct. He Osxa oTkputH
AP oT TecTBaHWTE 3a XMHOJIOHH, aAMUHOTJIMKO3UAM M MaKpOJIUAU. BBIpeKu TOBa, BCUUKH
u3oyiaTa, KOUTO OsfXa PE3MCTEHTHH KbM aHTHOMOTHUK OT Kjac NeHMIwiuH (56), nMmaxa
IJIA3MHUJIHA TEHU, Mpoaylupamu f-nakramaza. Beuuku Te mmaxa ampC, a 34 or Tix -
blaTEM. O6mo 14 u3onata oOpasyBaxa CHIHO NpwienHanu ounopunmu. Te3u pesynratu B
CTpaHa, KbJIETO ynorpebaTa Ha aHTUOMOTHLM 32 CTUMYJIMPAHE HA PAacTeka U MPOPHIAKTHKA
BbB (pepMHTE € CHIHO OTrpaHHWYeHa, MOTBBPXKIABAT, Y€ TJI00ATHO MpHiIaraHaTa IMOJIUTHKA
OTHOCHO AHTHOMOTHIIMNTE B XyMaHHAaTa MEIHWIIMHA M >KUBOTHOBBJICTBOTO C€ HYXKIae OT
npepasrieKiaaHe.

10. Dimitrova, L., llieva, Y., Gouliamova, D., Kussovski, V., Hubenov, V., Georgiev, Y.,
... & Najdenski, H. (2025). Isolation, enrichment and analysis of aerobic, anaerobic, pathogen-
free and non-resistant cellulose-degrading microbial populations from methanogenic
bioreactor. Genes, 16(5), 551. IF:2.8, Q2

Abstract: Background: Nowadays, the microbial degradation of cellulose represents a new
perspective for reducing cellulose waste from industry and households and at the same time
obtaining energy sources. Methods: We isolated and enriched two aerobic (at 37 °C and 50
°C) and one anaerobic microbial consortium from an anaerobic bioreactor for biogas
production by continuous subculturing on peptone cellulose solution (PCS) medium
supplemented with 0.3% treated or untreated Whatman filter paper under static conditions.
Samples were taken every 7 days until day 21 to determine the percentage of cellulose
biodegradation. We determined the antimicrobial resistance of aerobic and anaerobic
consortia and some single colonies by disc diffusion method, against 42 clinically applied
antibiotics. PCR analyses were performed to search for the presence of eight genes for
cellulolytic activity and nine genes for antibiotic resistance. By metagenomics analysis, the
bacterial and fungal genus distributions in the studied populations were determined. Results:
Aerobes cultured at 50 °C degraded cellulose to the greatest extent (47%), followed by
anaerobes (24-38%) and aerobes (8%) cultured at 37 °C. The bacterial sequence analysis
showed that the dominant phyla are Bacillota and Bacteroidetes and genera -
Paraclostridium, Defluvitalea, Anaerobacillus, Acetivibrio, Lysinibacillus, Paenibacillus,
Romboutsia, Terrisporobacter, Clostridium, Sporanaerobacter, Lentimicrobium, etc. in a
different ratio depending on the cultivation conditions and the stage of the process. Some of
these representatives are cellulolytic and hemicellulolytic microorganisms. We performed
lyophilization and proved that it is suitable for long-term storage of the most active
consortium, which degrades even after the 10th re-inoculation for a period of one year. We
proved the presence of ssrA, ssrA BS and blaTEM genes. Conclusions: Our findings
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demonstrated the potential utility of the microbial consortium of anaerobes in the degradation
of waste lignocellulose biomass.

Pe3iome: BoBenmenue: B gHemHO BpemMe MUKPOOHOTO pasrpaxiaHe Ha Ieiylio3aTta
NpeJCTaBIsiBA HOBAa TMEPCIEKTHBAa 3a HaMajsiBaHE Ha IEIYJIO3HUTE OTMAgbIHU OT
MPOMHIIUICHOCTTA ¥ JOMAaKWHCTBAaTa U CHIIEBPEMEHHO CIYXH 3a IMOJlydaBaHEe HA CHEPTUHHH
n3TouHunu. Meroau: M3onupaxme u Haboraruxme npa aepoouu (rpu 37 °C u 50 °C) u equn
aHaepoOeH MHUKPOOEH KOHCOPIIMYM OT aHaepoOeH OMOpeaKkTop 3a MPOM3BOJCTBO HA OHOras
4ype3 HEMpPEeKbCHATO CYOKYJITUBUPAaHE BBPXY Cpeia, ChIbpiKamla pa3TBOp OT MENTOH |
nenyinosa (PCS), nombnnena ¢ 0.3% Ttperupana wim Herperupana Whatman ¢uirbpHa
XapTHsl IPU CTaTU4HU yciaoBus. [IpoOu Osixa B3eMaHu Ha Bceku 7 AHU 10 21-us AeH, 3a Ja ce
OIpeJieNid TMPOLEHTHT Ha OuopasrpaxaaHe Ha menynos3ara. Onpenenuxme aHTUMUKpPOOHATa
PE3UCTEHTHOCT Ha aepoOHU M aHAaepOOHU KOHCOPLUYMH M HIKOW €IUHUYHH KOJIOHWHU 4pe3
JMCKOBO-TU(QY3MOHEH METOJ CIpsIMO 42 KIMHUYHO TpWIaraHu aHtuOuotuka. [IpoBeneHu
0sixa PCR ananusu 3a ThbpceHe Ha HATMYMETO HA OCEM I'eHa 3a LETYIOJIUTHYHA aKTUBHOCT U
JICBET T€HA 32 AaHTUOMOTHYHA PE3UCTCHTHOCT. Upe3 MeTarecHOMEH aHaliu3 Oellle ONpeesieHO
POJIOBOTO pasmpe/eiicHHe Ha OaKTepHATHUTE M T'bOMYHH TPEACTABUTEIN B HM3CIICABAHHUTE
nonynauuu. Pesynratu: Aepodbure, kyntuBupanu npu 50°C, pasrpaxaar 1enyno3aTta B Hail-
ronsima crereH (47%), ciensanu ot anaepooute (24—38%) u aepodure (8%), KynTUBHpAHU
npu 37°C. bakTepHaHUAT CEKBEHLMOHEH aHalIM3 I0Ka3a, Y€ JOMHHHMpAIIUTE THUIIOBE ca
Bacillota u Bacteroidetes u pomoe - Paraclostridium, Defluvitalea, Anaerobacillus,
Acetivibrio, Lysinibacillus, Paenibacillus, Romboutsia, Terrisporobacter, Clostridium,
Sporanaerobacter, Lentimicrobium u 1gp. B pasiaMyHO CHOTHOLICHHE B 3aBHCHMOCT OT
yCJIOBHATA HAa KYyJATHBHpPAaHE M e€rama Ha mporeca. Hskowm OT Te3u MNpeicTaBUTEIH ca
HETYJOMUTHYHN U XEMHIICTYJIOJIUTAHYHA MHUKPOOPTraHU3MH. M3BbpIMxMe JTHOGHIN3aus U
J0Ka3axMe, 4e € IMOAXOJIl METOA 3a JABITOCPOYHO ChbXpaHEHHWE Ha Hal-aKTUBHUS
KOHCOPIIMYM, KOWTO pasrpaxaa aopu cien 10-ToTo pe-KynTHBUpaHE 3a MEpUoa OT eaHa
roguHa. Jlokazaxme HajgmuneTo Ha SSFA, SSrA BS u blaTEM renute. 3akiarouenne: Hamvre
OTKPUTHS JEMOHCTPHpAT BB3MOXKHOCTTA Jla C€ W3MOJ3Ba aHACPOOHHS MHUKPOOHHS
KOHCOPIIMYM 32 pa3rpakKAaHe Ha OTIaJbuHa JUTHOLETYJIO3HA OnoMaca.

11. llieva, Y., Zaharieva, M. M., Dimitrova, L., Kaleva, M. D., Jordanova, J., Dimitrova,
M., ... & Najdenski, H. (2023). Preliminary data on Escherichia coli, Yersinia enterocolitica,
and other bacteria, as well as absent african swine fever virus in the gut microbiota of wild
mice and voles from Bulgaria. Microbiology research, 14(4), 1788-1819. IF:1.5, Q3

Abstract: Small mammals are bioindicator organisms, and, through their gut microbiota
(GM), could be carriers of pathogens and resistant bacteria. Also, wild GM composition has
been suggested to have large implications for conservation efforts. Seventeen bacterial species
were obtained from intestinal samples of Bulgarian yellow-necked mice (Apodemus
flavicollis) and bank voles (Myodes glareolus) via classic microbiological cultivation and
biochemical identification. Twelve Gram-negative—Escherichia  coli, Yersinia
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enterocolitica, Yersinia kristensenii, Hafnia alvei, Serratia liquefaciens, Serratia
marcescens, Serratia proteamaculans, Pseudescherichia vulneris, Klebsiella
pneumoniae ssp. ozaenae, Enterobacter ~ cloacea, Pantoea  agglomerans, Pseudomonas
fluorescens group—and five Gram-positive bacteria, Enterococcus faecium, Enterococcus
faecalis, Enterococcus hirae, Bacillus thuringiensis, and Lysinibacillus sphaericus, were
discovered. Enterobacteriaceae was the most abundant family. The isolates belonged to one of
the major reported taxa in rodents, Firmicutes (the Gram-positive species) and to the less
abundant, but still among the first, phyla, Proteobacteria (the Gram-negative strains). We did
not find any members of the other major phylum, Bacteroidetes, likely due to lack of
metagenomic techniques. E. coli and Y. enterocolitica were confirmed with polymerase chain
reaction. Almost all strains had pathogenic potential, but the good condition of the test
animals suggests their commensal role. The Y. enterocolitica strains did not have
the ail pathogenicity gene. There was high prevalence of multi-drug resistance (MDR), but for
the expected species with high level of intrinsic resistance, such as the enterococci and S.
marcescens. E. coli and some other species had very low antimicrobial resistance (AMR), in
line with other studies of wild rodents. Many of the strains had biotechnological potential;
e.g., B. thuringiensis is the most used biological insecticide, with its proteins incorporated into
the Bt genetically modified maize. The GM of the tested wild mice and voles from Bulgaria
proved to be a source of bacterial diversity; many of the strains were promising in terms of
biotechnology, and, in addition, the samples did not contain the African swine fever virus.

Pe3ome: [IpeOHure O03aliHUIM ca OMOWHAMKATOPHU OPraHU3MU W 4Ype3 UYpeBHATa CH
Mukpobuota (UM) Ouxa Moriu a ObJaT HOCUTEIW HA MATOTCHH M PE3UCTCHTHU OaKTEpHH.
OcaeH TOBa ce mpejroara, ye cCbcTaBbT Ha AuBHs UM mMa roysiMo 3HadeHHe 3a Ola3BaHeTo.
Cenemnanecer OakTepualHM BHAa Osfxa MOJyYeHH OT YPEBHU MNpoOUW Ha OBIrapcku
xbaroBparu murtiku (Apodemus flavicollis) u pmwku monesku (Myodes glareolus) upes
KJIACUYECKO MHUKpPOOMOJIOTUYHO KYJITHBHpaHEe U OuoxumuuyHa wujaeHTUukauus. bsxa
J0Ka3aHu aBaHajeceT I pam-orpunartentu - Escherichia coli, Yersinia enterocolitica, Yersinia
kristensenii, Hafnia alvei, Serratia liquefaciens, Serratia marcescens, Serratia
proteamaculans, Pseudescherichia vulneris, Klebsiella pneumoniae ssp. o0zaenae,
Enterobacter cloacea, Pantoea agglomerans, rpymara Pseudomonas fluorescens - u mer
I'pam-nonoxurennu Gakrepun, Enterococcus faecium, Enterococcus faecalis, Enterococcus
hirae, Bacillus thuringiensis u Lysinibacillus sphaericus. Enterobacteriaceae Gemie Haii-
pasnpocTpaHeHoTo cemeiicTBo. M3onmature mnpuHauiexkaxa KbM €OUH OT OCHOBHUTE
JOKJIaJIBAHM TaKCOHHM TpHu Tpu3auu, Firmicutes (I'pam-monoxuTenHu BHIOBE), U KbM IO-
MaJIKO pa3mpOCTpPaHEHHs, HO BCe MaK cpej mbpBuTe, TUI, Proteobacteria (I'pam-otpuriaTentu
njamoBe). He oTkpruxme HUKakBU 4J€HOBE Ha JIpYrus OCHOBEH THI, Bacteroidetes, BeposiTHO
nopajy JiMrca Ha merareHomMHH TexHHkH. E. coli m Y. enterocolitica 0sixa moTBbpaeHH ¢
moJIMMEpa3Ha BEPHIKHA PCAKIUA. IToutn Bcwmuknm maMoOBE€ MMaxa IMaTOr€HEH ITIOTCHIMaJI, HO
I00pOTO CBHCTOSIHME Ha TECTBAHUTE >KMBOTHU TMpeArojiara TsAXHATa KOMEHCalHa pPOJI.
[IlamoBere Ha Y. enterocolitica He mpurekaBaxa rera 3a matoreHHoct. HaOmonaBana e
BHCOKAa YECTOTa HA MHOXECTBEHa JiekapcTBeHa pesucteHTHOCT (MDR), HO 3a ouakBaHuTe
BUJIOBE C BUCOKO HMUBO Ha MPUCHIIA PE3UCTEHTHOCT, KATO EHTEPOKOKUTE U S. marcescens. E.
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coli  HsKOM ApyrH BHIOBE MMaxa MHOTO HHUCKa aHTHMHKpOOHa pe3ucrteHTHOCT (AMR), B
CbOTBETCTBUE C JIpYyI'M NpPOYYBAHWS HA JWBH TIpu3adyd. MHOTO OT IIaMOBEeTE€ HUMar
OMOTEXHOJIOTMYCH MOTeHIMaN;, Hanpumep B. thuringiensis e Haii-u3non3BaHuAT OMOJIOTHYCH
WHCEKTHLIN], YAUTO MPOTEHHU Ca BKIIOUEHH B FeHETUYHO Moaupuuumpanara napesuna. YM
Ha TECTBAHUTE TMBH MUILIKHU M MOJEBKU OT bhirapus ce okaza M3TOYHHMK Ha OakTepHATHO
pa3zHooOpa3ue; MHOTO OT IIaMOBETE ca OOemaBally OT TJIeIHA TOYKa Ha OMOTEXHOJIIOTUUTE U
OCBEH TOBa MPOOUTE HE ChABPIKAT BUpYyca Ha ad)pHKaHCKATa YyMa 110 CBUHETE.

12. Zaharieva, M. M., Trochopoulos, A., Dimitrova, L., Berger, M. R., Najdenski, H.,
Konstantinov, S., & Kroumov, A. D. (2018). New insights in Routine procedure for
mathematical evaluation of in vitro cytotoxicity data from cancer cell lines. International
Journal Bioautomation, 22(2), 87. SJR:0.231, Q4

Abstract: In oncopharmacology, the common procedure to evaluate median-effect
concentrations (ICsp) on experimental data is based on the use of well-established Kkinetic
models representing inhibition effects of drugs on human cancer cell lines. Several
widespread software programs, such as GraphPad Prism and CompuSyn offer possibilities for
calculation of 1Cso through the model of Chou. In recent study, we analyzed the results from
those two software programs and compared them with the non-linear programming procedure
written by us in the MAPLE symbolic software. The last evaluated 1Cso more precisely and
the correlation coefficient R value was better in all trails. We demonstrated the efficiency of
non-linear programming procedures in examples of two cancer cell lines treated with three
different drugs. The response surface analysis showed the potential of the applied Kinetic
model. As a result, we were able to define better the ICso values and to use them in planning
further experiments in human cancer cell lines related to single drug influence and drug-drug
interference.

Pe3ome: B onkogapmakonorusra, odmara npoueaypa 3a OlleHKa Ha CpefHUTEe e(EeKTUBHU
koHneHTpauuu (ICsp) BbpXy €KCHepMMEHTaJIHM JaHHU CE€ OCHOBaBa Ha M3IIOJ3BaHETO HA
n00pe YCTaHOBEHHM KWHETHUYHM MOJENH, NPEACTaBIsABAIlM HHXUOUTOpHUTE e(eKTH Ha
JIEKapCcTBaTa BbPXY YOBEIIKM PAKOBH KIETHUHU JUHHMM. HSIKOJIKO IIMPOKO pasnmpoCTpaHEHU
copryepuu mnporpamu, karo GraphPad Prism u CompuSyn, mpemiarat Bb3MOXXHOCTH 3a
m3uucinsiBaie Ha ICsp upe3 monena Ha Chou. B ckopomHo mpoyuBaHe aHaIu3upaxme
pe3yiTaTuTe OT Te3u JBe CO(TyepHU MporpaMM U TH CpaBHUXME C Ipoleaypara 3a
HEJIMHEWHO MporpamupaHe, HamucaHa oT Hac B cuMmBoiHUS codpryep MAPLE. [locnennus
ouenu ICsp mo-ToyHO U croifHocTTa Ha R Koeduimenta Ha Kopenanus Oemle 1mMo-100pa BbB
BCHUKM oONUTH. JleMoHcTpupaxMe e(eKTUBHOCTTa Ha MpPOLENypUTe 3a HEIMHEHHO
IIporpaMHpaHe B NPUMEPH 3a JIBE PAKOBH KIETHUHU JIMHUM, TPETUPAHU C TPHU DPAINYHU
JeKapcTBa. AHaIM3bT HAa MOBBPXHOCTTA HAa OTTOBOpA IMOKa3a MOTEHIMANa Ha MPUIOKECHUS
KMHETHYEH MojieN. B pesynTar Ha ToBa ycmsxme Aa AepuHupaMe 1mo-100pe CTOHHOCTUTE Ha
ICso m nma Tw m3MoN3BaMe NpH IJIAHUPAHETO HA IMO-HATATHITHH E€KCIIEPUMEHTH B YOBEIIKH
PakoBU KIETHUYHU JMHHUH, CBBP3aHU C BIMSHUETO Ha €IHO JIEKapCTBO U JIEKapCTBEHATa
uHTEpPEepeHIus.
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13. Najdenski, H., Hubenov, V., Simeonov, I., Kussovski, V., Dimitrova, L., Petrova, P.,
... & Kabaivanova, L. (2020). Microbial biodegradation as an option for waste utilization
during long-term manned space missions. Bulg. Chem. Commun, 52, 379-386. 1F:0.398, Q4

Abstract: Planned space flights in foreseeable future to Mars pose many important issues to
be solved by nowadays science, especially the problem of organic wastes accumulated in
large quantities. The flight from Earth to Mars takes about 520 days. The crew possibly could
consist of 6 cosmonauts, each of them needing daily: oxygen (1 kg of liquid), water (1-2
litres), food (2-3 kg). The total weight is about 5 kg/day or 30 kg/day for the entire crew.
During long-term manned missions, the wastes are prohibited to be disposed of in space. They
must be recycled. It is known that specific bacteria are able to convert waste substrates into
usable nutrients and minerals. The enormous challenge is: reducing the volume of wastes to
generate liquid and gaseous fractions which could be used in the production of food, water
and oxygen. Simultaneously, some biogas is obtained as a source of energy. We present the
development of a process of biodegradation of cellulose containing substrates similar to
personal hygiene materials for cosmonauts by selected non-pathogenic bacteria. Experiments
were conducted in terrestrial conditions where a degree of biodegradation of 72% of cellulose
containing substrates at anaerobic, mesophilic conditions was realized. The selected bacterial
community was genetically identified. The most abundant species were Bacteroides
oleiciplenus, Clostridium butyricum, and Ruminiclostridium papyrosolvens. Concentration
and profile of volatile fatty acids accompanying the biodegradation process in a bioreactor
were also followed.

Pe3rome: Ilnanupanure KocMUYeCKH MoJIeTH 10 Mapc B 0003puMo Objele NOCTaBsIT MHOTO
BaXHM BBIIPOCH, KOMTO TpsiOBa Ja ObJAT pelIeHH OT ChbBPEMEHHATa Hayka, 0COOEHO
npobiemMa ¢ OpraHMYHHUTE OTHAIBIM, HATPYIAHHU B ToJieMH KojmdecTBa. [lonersT oT 3emsita
no Mapc otHema okosio 520 guu. EkunaxsT eBeHTyaJlHO OM MOT'BJ Ja C€ ChCTOUM OT 6
KOCMOHABTa, KaTO BCEKHU OT TAX CE HY)KJae eKeJHEBHO OT: Kuciopon (1 kr reynocr), Boga (1-
2 nutpa), Xxpana (2-3 kr). O0moTo Terao € okoyio 5 kr/aeH unu 30 KI/AeH 3a 1enus eKUIax.
ITo BpeMe Ha ABATOCPOYHH MUIOTHPAHM MUCHU OTHAIBIMTE ca 3a0paHEHM 3a U3XBBHPJISHE B
kocmoca. Te TpsOBa na Obaar peuukiaupanu. M3BecTHo e, ye cneunduyHu Oakrepuu ca
CMOCOOHM J1a PEBpBUIAT OTMAJbYHUTE CyOCTpaTH B M3IMOJI3BAEMU XPAHUTEIHM BELIECTBA U
MuHepaii. OrpoMHOTO MPEIU3BUKATENICTBO €: HaMasiBaHEe HAa oOeMa Ha OTHaIbIMTE, 3a Ja
ce TeHepupaT TEYHH M ra3o00pa3Hu (paKmuy, KOUTO OWXa MOTJIHM Jla Ce H3IOJ3BaT 3a
MIPOU3BOJICTBOTO HA XpaHa, BOJIa M KKCIopo. EAHOBpeMEHHO ¢ ToBa ce MmojyyaBa H U3BECTHO
KOJIMYECTBO OMOTa3 KaTo M3TOYHHK Ha eHeprus. [IpencraBsime pa3paboTBaHETO Ha MPOIEC HA
OmopasrpaxkJaHe Ha IeTyi03a, ChAbpPXKAIIH CyOCTpaTH, TOJ00HM HAa MaTEepHaA 3a JTUYHA
XUTHWEHa 3a KOCMOHAaBTH, OT MNOJOpaHM HemaToreHHu Oakrepuu. Excnepumentute Osxa
MPOBE/ICHN B HAa3eMHH YCIOBHs, KbAETO Oe€lle MOCTUTHATa CTENeH Ha OMopasrpakaaHe Ha
72% oT 1uenyino3ara, ChbIbpXKalla CyOCcTpaTH, NpH aHAepOOHM, ME30(WIHU YCIOBHS.
N36panata OakTepuajgeH KOHcOpuuyM Oemie TreHeTHMYHO wuJeHTHU(uuupaH. Haii-
pasmpocTpanenute BuIoBe Osixa Bacteroides oleiciplenus, Clostridium butyricum wu
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Ruminiclostridium papyrosolvens. Ilpociencau 6sxa ChIO KOHIIEHTpALUATa U MPOQUIBT Ha
JIETIIMBH MAaCTHU KUCEJIMHU, CHITBTCTBAIIN TPOIleca Ha OMopasrpakaaHne B OMOPEaKTop.
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