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by Dimitar Djilianov, Daniela Moyankova, Petko Mladenov, Tanya Topouzova-Hristova,
Aneliya Kostadinova, Galya Staneva, Diana Zasheva, Strahil Berkov and Lyudmila Simova-
Stoilova
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Abstract

SECR Resurrection plant species are a group of higher plants

oo whose vegetative tissues are able to withstand long
periods of almost full desiccation and recover quickly
upon rewatering. Apart from being a model system for
studying desiccation tolerance, resurrection plant species
appear to be a valuable source of metabolites, with various
areas of application. A significant number of papers have
_ been published in recent years with respect to the
‘_ extraction and application of bioactive compounds from

| higher resurrection plant species in various test systems.
@ Promising results have been obtained with respect to
mmpound identification antioxidative and antiaging effects in various test systems,
$ particularly regarding valuable anticancer effects in

human cell lines. Here, we review the latest advances in
Target effect the field and propose potential mechanisms of action of
myconoside—a predominant secondary compound in the European members of the

Gesneriaceae family. In addition, we shed light on the possibilities for the sustainable use of
natural products derived from resurrection plants.

Compound enrichment

AOcTpakT

Bb3kpbeBaiuTe pacTUTETHH BUIOBE Ca TPYyIa BUCIIA PACTEHUS, YAUTO BETETATUBHYU ThKaHU
ca B CbCTOSHHME Ja U3IbpKAT Ha JBJITM MEPUOAM HA MOYTH I'BJIHO H3CHXBAaHE U C€
BB3CTAHOBSIBAT OBP30 MpH MOBTOPHO XwuuapatupaHe. OCBEeH ue ca MoJeTHa CHUCTeMa 3a
W3CIIE/IBAHE HA TOJIGPAHTHOCTTA KbM H3CYIIABAHE, BHJIOBETE€ BB3KPBHCBALIU PACTCHUS
U3IJIeKIAT LEHEH M3TOYHMK Ha METaOONMTHU C pa3UyHU objactu Ha mpuioxkeHue. I[Ipes
MOCJICIHUTE TOJMWHU Osixa MyOJWKyBaHW 3HAYUTEIIEH OpOW CTaTUU IO OTHOIIEHWE Ha
eKCTpaKIMATAa M TPUJIAaTaHETO Ha OMOAKTUBHU CHEIWHEHUS OT BB3KPHCBAIIM PACTUTEITHH


https://doi.org/10.3390/metabo14020113

BUJIOBE B PA3JIMYHU MOJIETTHU CHCTeMU. bsixa noiydyeHu oOemaBaiy pe3yiaTaTi 0 OTHOLIECHHUE
Ha aHTUOKCHJAHTHUTE e(DeKTH U e(eKTUTe MPOTUB CTAPECHE B PA3JIIMYHU TECTOBH CHUCTEMH,
0c00€HO 10 OTHOIIICHHUE HA IEHHUTE TPOTHUBOPAKOBHU €()EKTH B YOBEUIKH KICTHYHU JTUHUU. TyK
MpaBUM Tperiie/l Ha Hal-HOBUTE MOCTIKEHHS B Ta3u OOJIACT W IpeiiaraMe MOTCHIMATHU
MEXaHU3MH Ha JEHCTBHE Ha MHUKOHO3MJ - TMpeodsiafaBal] BTOPHYEH META0OIHUT B
eBpOIEHCKUTE YJIeHOBE Ha ceMeiicTBO Gesneriaceae. B nonbiHeHue, Hue XBbpisiMe CBETIIMHA
BbPXY BB3MOKHOCTHTE 32 YCTOMYMBO M3IIOJI3BaHE HA €CTECTBEHU NPOAYKTH, IOIYyYEHH OT
BB3KPBCBALU PACTCHHUS.

02. An Overview of Biofilm-Associated Infections and the Role of Phytochemicals and
Nanomaterials in Their Control and Prevention

by Tsvetozara Damyanova, Petya D. Dimitrova, Dayana Borisova, Tanya Topouzova-Hristova,
Emi Haladjova and Tsvetelina Paunova-Krasteva

Pharmaceutics 2024, 16(2), 162; https://doi.org/10.3390/pharmaceutics16020162

Abstract

Biofilm formation is considered one of the primary virulence mechanisms in Gram-positive and
Gram-negative pathogenic species, particularly those responsible for chronic infections and
promoting bacterial survival within the host. In recent years, there has been a growing interest
in discovering new compounds capable of inhibiting biofilm formation. This is considered a
promising antivirulence strategy that could potentially overcome antibiotic resistance issues.
Effective antibiofilm agents should possess distinctive properties. They should be structurally
unique, enable easy entry into cells, influence quorum sensing signaling, and synergize with
other antibacterial agents. Many of these properties are found in both natural systems that are
isolated from plants and in synthetic systems like nanoparticles and nanocomposites. In this
review, we discuss the clinical nature of biofilm-associated infections and some of the
mechanisms associated with their antibiotic tolerance. We focus on the advantages and efficacy
of various natural and synthetic compounds as a new therapeutic approach to control bacterial
biofilms and address multidrug resistance in bacteria.

Pe3rome

O6pazyBaneTo Ha 6M0(UIM ce cuuTa 3a €IMH OT OCHOBHUTE MEXAHU3MH Ha BUPYJIEHTHOCT MPU
IpaM-TIOJIOKUTEITHN U TpaM-OTPUIIATEITHN TAaTOTeHHH BUIOBE, 0COOCHO TEe3W, OTTOBOPHU 32
XPOHUYHU UH(EKIINN, KAKTO U HAYMH 32 OIEIIBAHETO Ha 0aKTepUUTE B TOCTONpueMHuKa. [Ipe3
MOCJICTHUTE TOJAWHU WMa HapacTBalll MHTEPEC KbM OTKPHBAHETO HAa HOBU CHEIMHEHUS,
criocobHn aa wHXUOMpaT obOpazyBaHeTo Ha Owodunm. ToBa ce cumra 3a obemiaBaria
aHTUBUPYJIEHTHA CTpaTerus, KOSITO MOTEHIMaIHO OM Moryia Ja mpeojoiiee mpobieMure ¢
aHTUOMOTHYHATA PE3UCTEHTHOCT. EdexkTuBHUTE aHTUOMOQWIMHU areHTH TpsOBa J1a
NPUTEXKABAT OTIUYMUTENHU CcBoicTBa. Te TpsOBa Aa ObAAT CTPYKTYpHO YHHUKAIHHU, Ja
MO3BOJISIBAT JIECHO HABJIM3aHE B KJIIETKUTE, J1a BIUSAAT HA CUTHAIM3AIMATA 32 KBOPYM CEHCHHT
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U Jla UMaT CHUHEPIH3bM C JIPYrd aHTHOAKTepUaHW areHTH. MHOro or Te3u CBOICTBa ce
OTKpPUBAT KaKTO B €CTECTBEHM IPOAYKTH, KOUTO Ca W3OJIMPAHU OT PACTCHMSATA, Taka U B
CHHTETHYHU CHCTEMH KaTO HAaHOYACTHIIM M HAaHOKOMIO3WTH. B TO3M mperien oOchxaame
KIMHAYHATA TPUPOAa Ha MHGEKIUHUTE, CBhP3aHu ¢ OMO(UIMH, U HAKOM OT MEXaHU3MHUTE,
CBBp3aHU C TAXHATa aHTUOMOTUYHA ToJiepaHTHOCT. Hue ce ¢pokycupame BbpXy MpeIuMcTBaTa
1 e(pUKaCHOCTTA Ha Pa3IMYHU €CTECTBEHU M CUHTETHYHU ChEIMHEHHS KaTO HOB T€pareBTHYEH
MOAXO0Jl 32 KOHTPOJI Ha OakTepuaJHUTEe OMOPUIMHU U CIpaBsHE C MYJITH-IEKapCTBeHaTa
PE3UCTEHTHOCT MpU OaKTepUUTE.

03. Phytochemical Profile, Antioxidant Potential, Antimicrobial Activity, and
Cytotoxicity of Dry Extract from Rosa damascena Mill

by Antoaneta Trendafilova , Plamena Staleva, Zhanina Petkova, Viktoria lvanova, Yana
Evstatieva, Dilyana Nikolova, lliyana Rasheva, Nikola Atanasov, Tanya Topouzova-Hristova,

Ralitsa Veleva, Veselina Moskova-Doumanova, Vladimir Dimitrov and Svetlana Simova

Molecules 2023, 28(22), 7666; https://doi.org/10.3390/molecules28227666

DRY EXTRACT OF CHEMICAL BIOLOGICAL
R. DAMASCENA MILL CHARACTERIZATION ACTIVITIES

» NMR ~ Antioxidant effect
» UHPLC-DAD-ESIMS ~ Antibacterial activity
» UHPLC-HRMS (Q-Orbitrap) ~ Cytotoxicity

Abstract

Dry rose extract (DRE) obtained industrially by aqueous ethanol extraction from R. damascena
flowers and its phenolic-enriched fraction, obtained by re-extraction with ethyl acetate (EAE)
were the subject of this study. *H NMR of DRE allowed the identification and quantitation of
fructose and glucose, while the combined use of HPLC-DAD-ESIMS and HPLC-HRMS
showed the presence of 14 kaempferol glycosides, 12 quercetin glycosides, 4 phenolic acids
and their esters, 4 galloyl glycosides, 7 ellagitannins, and quinic acid. In addition, the structures
of 13 of the flavonoid glycosides were further confirmed by NMR. EAE was found to be richer
in TPC and TFC and showed better antioxidant activity (DPPH, ABTS, and FRAP) compared
to DRE. Both extracts displayed significant activity against Propionibacterium acnes,


https://doi.org/10.3390/molecules28227666

Staphylococcus aureus, and S. epidermidis, but showed no activity against Candida albicans.
Toxicity tests on normal human skin fibroblasts revealed low toxicity for both extracts with
stronger effects observed at 24 hours of treatment that were compensated for over the following
two days. Human hepatocarcinoma (HepG2) cells exhibited an opposite response after
treatment with a concentration above 350 pg/mL for EAE and 500 pug/mL for DRE, showing
increased toxicity after the third day of treatment. Lower concentrations were non-toxic and did
not significantly affect the cell cycle parameters of either of the cell lines.

Pesrome

OO0ekT Ha TOBa M3cCieaBaHe 0sxa Cyx eKCTpakT oT po3a (DRE), momydeHn mpoMumuieHo upe3
eKCTpaKIIMs ¢ BOACH €TaHoJ OT 1BeToBe Ha R. damascena u HeroBara oborateHa ¢ GpeHOIHU
CheMHEHUs1 (Ppakiusi, ModydeHa dYpe3 MOBTOpHa ekcTtpakmus ¢ erun anerar (EAE).
[IpOTOHHMAT sApeHO MarHuTeH pesoHanceH aHamms (‘H NMR) wa DRE mnosomm
UICHTU(QUIMPAHETO M KOIUYECTBEHOTO oOmpeAensHe Ha (pyKTo3a W TIIOKO3a, JOKAaTo
koMOuHHpanoto u3non3sane Ha HPLC-DAD-ESIMS u HPLC-HRMS noka3za Hanuuunero Ha
14 xemndepon rmuko3ua, 12 KBepleTHH IMUKo3ua, 4 GeHOIHU KUCETHMHH U TEXHUTE eCTEePH,
4 ranoun TIMKO3Ua, 7 eIaruTaHuHU U XMHUHOBA KHCeNIuHa. B JombiHeHne, CTpyKTypuTe Ha
13 oT pyraBOHOMIHUTE TIIMKO3UIH OsSXa JTOMBIHUTEIHO NOTBBpAcHN OT SIMP. YcraHoBeHo e,
ye EAE e mo-6orar na oo ¢enosnnu (TPC) u o6mu diaaBonouaau (TFC) cheaunenus u
IoKa3Ba 1o-100pa antuokcunantHa aktuBHocT (DPPH, ABTS u FRAP) B cpaBuenue ¢ DRE.
W nBara ekcTpakTa IOKa3BaT 3HAYMTEIHA aKTUBHOCT cperry Propionibacterium acnes,
Staphylococcus aureus u S. epidermidis, Ho He moka3Bat aktuBHOCT cpeiry Candida albicans.
TecToBere 3a TOKCMYHOCT BbPXY HOPMAJIHU YOBEIIKU KOXKHU (UOpoOIAcTH pazKpuxa HHCKa
TOKCUYHOCT M 3a JIBaTa €KCTpaKTa C MO-CUIHU e]ekTH, HaOmrogaBaHu cien 24 daca oOT
TPETHPAHETO, KOUTO OsXxa KOMIECHCHUPAHU Mpe3 CleABaIIuTe 1Ba AHU. KIeTKUTe OT YOBEUIKH
xenarokapuuHoM (HepG2) mnoka3BaT MpOTHBOINOJOXKEH OTTOBOpP CJel TPETHpaHE C
koHnentpauus Haa 350 pg/mL 3a EAE u 500 pg/mL 3a DRE, noka3Baiiku moBuIIeHA
TOKCUYHOCT CJIe/l TPETHUs IeH OT TpeTupaHero. [1o-HuCKUTe KOHIIEHTpaIMi ca HETOKCUYHU U
HE MOBIUABAT 3HAYUTEIHO MAapaMETPUTE Ha KJIEThYHMS LIMKBJ HUTO HA €HAa OT KJIEThYHUTE
JTUHUH.

04. Myconoside Affects the Viability of Polarized Epithelial MDCKII Cell Line by
Interacting with the Plasma Membrane and the Apical Junctional Complexes

by Aneliya Kostadinova, Galya Staneva, Tanya Topouzova-Hristova, Daniela Moyankova,
Vesela Yordanova, Ralitsa Veleva, Biliana Nikolova, Albena Momchilova, Dimitar Djilianov

and Rusina Hazarosova

Separations 2022, 9(9), 239; https://doi.org/10.3390/separations9090239
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Abstract

The phenyl glycoside myconoside, extracted from Balkan endemic Haberlea rhodopensis, has
a positive effect on human health, but the exact molecular mechanism of its action is still
unknown. The cell membrane and its associated junctional complex are the first targets of
exogenous compound action. We aimed to study the effect of myconoside on membrane
organization and cytoskeleton components involved in the maintenance of cell polarity in the
MDCKII cell line. By fluorescent spectroscopy and microscopy, we found that at low
concentrations, myconoside increases the cell viability by enhancing membrane lipid order and
adherent junctions. The opposite effect is observed in high myconoside doses. We hypothesized
that the cell morphological and physicochemical changes of the analyzed cell compartments are
directly related to cell viability and cell apical-basal polarity. Our finding contributes to a better
understanding of the beneficial application of phytochemical myconoside in pharmacology and
medicine.

Pe3rome

@DeHnT TIIMKO3UIBT MHUKOHO3WI, W3BJeYeH OT OanmkaHCKus eHiaemut cuimBpsk (Haberlea
rhodopensis), uma nonoxwureseH epekT BbpXy YOBEUIKOTO 3/IpaBe, HO TOUHUSIT MOJICKYIISIPCH
MeXaHH3bM Ha JACHCTBHETO My BCe OllIe He ¢ u3BecTeH. Kierbunara MeMOpaHa U CBbP3aHHUTE C
Hess KOHTaKTHH KOMIUIEKCH Ca ITbPBUTE€ MHUIIEHH HA JCHCTBHETO Ha €IHO EK30TCHHO
ceenuHeHne. Mmaxme 3a men ga npoyduM eekTa Ha MHKOHO3WAA BbPXY MeMOpaHHaTa



OpraHM3anys ¥ KOMIIOHEHTUTE Ha IUTOCKENETa, y9acTBAllM B IIOAABP/KAHETO HA KICThYHATA
nonsipuoct B kierbuHata JuHug MDCKIL. Upe3 duyopecuieHTHa CHEKTPOCKONUS U
MUKpPOCKONHSI OTKpPUXME, Y€ IIpU HUCKH KOHLEHTPAlUM MMKOHO3UIBT IIOBUIIABA
KHU3HECTIOCOOHOCTTA Ha KJIETKUTE Upe3 NoJ00psABaHe Ha moapeadaTa Ha MeMOpaHHUTE JINTUAN
U axe3noHHUTE KOHTakTH. O0paTeH eekT ce HabIoaaBa MpyU BUCOKH J103U MUKOHO3uA. Hue
IPENoIoKUXMe, Y€ MOpP(OJOrHYHM W (U3MKOXMMUYHUM HIPOMEHHM Ha aHAJIU3UPAHUTE
KJICThYHU CTPYKTYPHU Ca MPSAKO CBBP3aHM C )KU3HECHOCOOHOCTTA HA KJIETKUTE U KJIEThUHATa
anukanHo-6a3anHa nossipHocT. Hamero oTkputue gonpuHacs 3a 1o-100poTo pazbupaHe Ha
II0JIE3HOTO IPUJIOKEHUE Ha (PUTOXMMUKAITBT MUKOHO3HI BbB (JapMaKOJIOTHATA U MEIUIMHATA.

05. Myconoside interacts with the plasma membranes and the actin cytoskeleton and
provokes cytotoxicity in human lung adenocarcinoma A549 cells

by Aneliya Kostadinova, Rusina Hazarosova, Tanya Topouzova-Hristova, Daniela
Moyankova, Vesela Yordanova, Ralitsa Veleva, Biliana Nikolova, Albena Momchilova,

Dimitar Djilianov, Galya Staneva

J Bioenerg Biomembr 54, 31-43 (2022). https://doi.org/10.1007/s10863-021-09928-x

Abstract

Studies have been carried out on the effects of the phenyl glycoside myconoside, extracted from
the relict, Balkan endemic resurrection plant Haberlea rhodopensis on the plasma membrane
structural organization and the actin cytoskeleton. Because the plasma membrane is the first
target of exogenous bioactive compounds, we focused our attention on the influence of
myconoside on the membrane lipid order and actin cytoskeleton in human lung adenocarcinoma
A549 cells, using fluorescent spectroscopy and microscopy techniques. We found that low
myconoside concentration (5 pg/ml) did not change cell viability but was able to increase
plasma membrane lipid order of the treated cells. Higher myconoside concentration (20 pg/ml)
inhibited cell viability by decreasing plasma membrane lipid order and impairing actin
cytoskeleton. We hypothesize that the observed changes in the plasma membrane structural
organization and the actin cytoskeleton are functionally connected to cell viability. Biomimetic
membranes were used to demonstrate that myconoside is able to reorganize the membrane
lipids by changing the fraction of sphingomyelin-cholesterol enriched domains. Thus, we
propose a putative mechanism of action of myconoside on A549 cells plasma membrane lipids
as well as on actin filaments in order to explain its cytotoxic effect at high myconoside
concentration.

Pesrome

W3cnenanu ca edexkrure Ha (PEeHHT TIIMKO3MIAa MHKOHO3WJA, M3BIEYEH OT PEIHKTHOTO,
OaNKaHCKO €HIEMHUYHO BB3KpbhcBamio pacteHue Haberlea rhodopensis Bepxy cTpykrypHara
OpraHM3anys Ha IUTa3MeHaTa MeMOpaHa W aKTHHOBHS LUTOCKeNeT. ThH KaTo Iuia3MeHara
MeMOpaHa € TbpBara IeJl Ha €K30T¢HHH OMOAKTHBHU CHEIMHEHHS, HHUE ChCPEIOTOUMXME
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BHUMAaHHETO CH BBPXY BIMSHHETO HAa MHUKOHO3MJA BBHPXY MOJAPEXKIAHETO Ha JIMIUIUTE B
MEMOpaHUTE W OpraHu3alusATa Ha AaKTHHOBUS IIMTOCKENIET B YOBCHIKUA OeloapoOHH
aJICHOKapIMHOMHHM  KJIeTKH AS549, wu3nomsBaiiki  (uIyopecleHTHa CHEKTPOCKONHUS U
MHUKPOCKOIICKH TeXHUKH. Hue oTkpruxme, ue HUCKaTa KOHIICHTpaIus Ha MUKOHO3U (5 pg/ml)
HE TIPOMEHSI KJIeThYHATa JKU3HECIIOCOOHOCT, HO € B ChCTOSTHUE JIa YBEJIMYH MOAPEACHOCTTA Ha
JUNUANTE B MJIa3MeHaTa MeMOpaHa Ha TpeTHpaHuTe KieTku. [lo-BucokaTa KOHIEHTpalus Ha
MukoHo3uA (20 pg/ml) uHXMOMpa KiIeThbYHATA KU3HECIOCOOHOCT Ype3 HamallsiBaHE Ha
MOJIPEICHOCTTa Ha JIMIUIAUTE B IUIa3MeHaTa MeMmOpaHa M yBpeXIaHe Ha aKTUHOBHS
uuTockener. Hue mpenmnonarame, ye Ha0Jl01aBaHUTE IPOMEHU B CTPYKTypHATa OpraHU3aIus
Ha I[JJa3MeHaTa MeMOpaHa W AaKTUHOBHSI IIUTOCKENET ca (YHKIMOHAIHO CBBP3aHH C
KU3HECMIOCOOHOCTTa Ha KJIETKUTe. bsixa m3mon3BaHu OMOMUMETHYHH MEMOpaHH, 3a Jia ce
JOKake, 4€ MHKOHO3HMIBT € B CHCTOSHHUE J1a pPeopraHu3upa MEeMOpaHHUTE JIMIUIN 4Ype3
MPOMsIHA Ha (pakKIusITa HA JOMEHUTE, 000raTeHn CchC chuHrOMHEenTuH-XomecTepoi. [1o To3u
HAYMH, HUE MpesiaraMe Bb3MOXKEH MEXaHU3bM Ha JIeHCTBHE Ha MUKOHO3HU/1a BHPXY JTUIUAUTE
Ha TUTa3MeHata MeMmOpaHa Ha AS549 KIeTKd, KakTO U BbPXY aKTUHOBHM (PUIIaMEHTH, 3a Ja
00sICHUM HETOBUS IUTOTOKCUYEH €(heKT MPU BUCOKA KOHLIEHTPALIUS HA MUKOHO3H/I.

06. Caffeoylquinic Acids, Cytotoxic, Antioxidant, Acetylcholinesterase and Tyrosinase
Enzyme Inhibitory Activities of Six Inula Species from Bulgaria

By Antoaneta Trendafilova, Victoria lvanova, Miroslav Rangelov, Milka Todorova, Gulmira
Ozek, Suleyman Yur, Temel Ozek, Ina Aneva, Ralitza Veleva, Veselina Moskova-Doumanova,
Jordan Doumanov, Tanya Topouzova-Hristova

Chem Biodivers. 2020 Apr;17(4):e2000051. doi: 10.1002/cbdv.202000051
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Abstract

Chlorogenic (5-CQA), 1,5-, 3,5-, 4,5- and 3,4-dicaffeoylquinic (DCQA) acids were identified
and quantified in the methanol extracts of Inula oculus-christi L., I. bifrons L., I. aschersoniana
Janka var. aschersoniana, I. ensifolia L., I. conyza (Griess.) DC. and I. germanica L. by HPLC



analysis. The amount of 5-CQA varied from 5.48 to 28.44 mg/g DE and the highest content
was detected in 1. ensifolia. 1,5-DCQA (4.05-55.25 mg/g DE) was the most abundant
dicaffeoyl ester of quinic acid followed by 3,5-DCQA, 4,5-DCQA and 3,4-DCQA. The extract
of 1. ensifolia showed the highest total phenolic content (119.92+0.95 mg GAE/g DE) and
exhibited the strongest DPPH radical scavenging activity (69.41+0.55 %). 1. bifrons extract was
found to be the most active sample against ABTS.+ (TEAC 0.257+0.012 mg/mL) and the best
tyrosinase inhibitor. The studied extracts demonstrated a low inhibitory effect towards
acetylcholinesterase and possessed low cytotoxicity in concentration range from 10 to 300
ug/mL toward non-cancer (MDCK I1) and cancer (A 549) cells.

Pe3rome

Upesz HPLC ananu3 Ha meranosoBute ekcrpaktd Ha Inula oculus-christi L., 1. bifrons L., I.
aschersoniana Janka var. aschersoniana, I. ensifolia L., I. conyza (Griess.) DC. u . germanica
L. 6sixa uaeHTHHUIMPAHA U KOJHYECTBEHO onpezencHu xioporenna (5-CQA), 1,5-, 3,5-, 4,5-
u 3,4-npuxkadeomnxunoa (DCQA) kucenunu. Komnuectsoto Ha 5-CQA Bapupa ot 5,48 10
28,44 mg/g DE, kato Haii-BUCOKOTO ChabpxkaHue ¢ oTkputo B 1. ensifolia. 1,5-DCQA (4,05—
55,25 mg/g DE) e Haii-paznpocTpaHeHUsT IUKadeoUIOoB €CTep Ha XWHUHOBA KHCEIUHA,
ciensan ot 3,5-DCQA, 4,5-DCQA u 3,4-DCQA. EkcrpaktsT ot I. ensifolia mokasza Haii-
BHCOKO 0010 ¢eHonHo chabpxkanue (119,92+0,95 mg GAE/g DE) n nokasa Haii-cuiiHaTa
DPPH panukansa aktuBHOCT (69,41+0,55 %). YcranoBeHo e, ue ekcrpaktsT ot |. bifrons e
Hali-aktuBHaTa mpoba cpemy ABTS.+ (TEAC 0,257+0,012 mg/mL) u Hai-goOpust
MHXHOUTOp Ha TUpO3MHAa3aTa. M3cienBaHUTe eKCTPaKTH JEMOHCTpHpaT ciad MHXHOUTOpEeH
edeKT CrpsiMO alleTHIXOJIMHecTepa3aTa 1 MPUTEKaBaT HUCKA IMTOTOKCUYHOCT B JMAa30H Ha
koHneHTpanus ot 10 g0 300 pg/mL kM HepakoBu (MDCK II) u pakoBu (A 549) knetku.

07. Haberlea rhodopensis extracts affect cell periphery of keratinocytes

By Aneliya Kostadinova, Jordan Doumanov, Daniela Moyankova, Sergei Ivanov, Kirilka
Mladenova, Dimitar Djilianov, Tanya Topouzova-Hristova

Comptes rendus de [’Acad emie bulgare des Sciences, Tome 69, No 4, 2016
Abstract

Common features of chronic dermatological conditions are inflammation and ROS over
generation, as well as disturbances in cell proliferation and differentiation. Our aim was to study
the impact of Haberlea rhodopensis extracts on the mitochondrial activity, integrity of cell
membranes, actin cytoskeleton and tight junctions (the loss of ZO-1 protein) of the human
keratinocytes (HaCaT cells). Cytotoxity tests such as MTS, LDH assay and trypan blue
exclusion assay were performed to evaluate metabolic activity and membrane permeability of
the cells. In concentrations up to 2 mg/ml the extracts influence cell periphery, permeabilize
the membrane and disrupt tight junctions of HaCat keratinocytes, which is more pronounced in
actively dividing cells (—Ca+ cells). Our results show that extracts of Haberlea rhodopensis



could be a good candidate to be used in complex treatment of pathological dermatological
conditions.

Pe3rome

OO01muTe XapaKTEPUCTUKA Ha XPOHUYHUTE JCPMATOJIOTHYHH CHCTOSHHS Ca Bb3MAJICHUE U
reHepupane Ha ROS, kakTo W HapylieHHs B KJIeThYHATA Hposudepanus u audepeHnranms.
Hamata men Gemre ma mpoy4yuM Bb3jcicTBHETO Ha ekcrpakTure or Haberlea rhodopensis
BBbPXY MHUTOXOHIpHAIHATA AKTUBHOCT, IEJIOCTTa HAa KJICTHYHUTE MEMOpaHH, aKTHHOBHS
LIUTOCKEJIET U IUTBTHUTE KOHTAKTH (3arydara Ha ZO-1 mpoTenH) Ha YOBEIIKU KEPAaTUHOLUTU
(HaCaT). TecroBe 3a nurorokcuunoct, karo MTS, LDH ananu3u u TeCcT 3a U3KIIIOUBaHE Ha
TPHUITIAHOBO CHHBO Osixa MPOBEICHHU 3a OLCHKA HA META0OJIMTHATA AKTHBHOCT U MEeMOpaHHATa
IPOIYCKIMBOCT Ha KIETKHTE. B KOHIEHTpamuud 10 2 mg/ml eKCTpakTHTE MOBIMSIBAT
KJIeThuHaTa nepudepus, nepMeaduar3upaT MeMOpaHaTa U HapylaBat IJIbTHUTE KOHTAKTH Ha
HaCaT kepaTHHONMTHTE, KOCTO € MO-M3pPa3eHO MPHU aKTHBHO ACJSIIM ce KieTku. Harmte
pesynitaTd mokas3mar, 4e ekcrpaktute ot Haberlea rhodopensis morar ga 6bmat mo0Bp
KaHJWJaT 3a M3M0JI3BaHe B KOMIUIEKCHO JIEYCHHE HA MATOJOTMYHU JAEPMATOIOTHYHHU
ChCTOSTHHS.

08. COMPARATIVE ANALYSIS OF MEMBRANE LIPID ORDER IMAGING WITH
TWO FLUORESCENT PROBES IN INTACT CELLS

By Ralitsa Veleva, Galya Staneva, Tanya Topouzova-Hristova

Annual of Sofia University “St. Kliment Ohridski”, Faculty of Biology, Book 4 - Scientific
Sessions of the Faculty of Biology 2019, volume 104, pp. 42-51

Abstract:

Cell membranes include vast range of lipids which form segregated regions of structure and
function. They assemble small, dynamic clusters of lipids in a more ordered state called “rafts”.
These microdomains mediate cellular processes such as protein sorting, signal transduction,
membrane trafficking and cell adhesion. Large part of our knowledge about the behaviour of
lipid mixtures in bilayers is shaped from studies on model membranes which are with well-
defined composition. Our aim was to observe domains on the more complex membrane systems
of intact cells.

We applied membrane probes which give information on the degree of lipid packing to make
membrane domains visible. We compared two polarity sensitive fluorescent probes — namely
Laurdan and di-4-ANEPPDHQ. Two cell lines with distinct differences in their plasma
membrane composition and two fluorescent methods for analysis of rafts — microscopy and
spectroscopy were chosen. We obtained reliable assessment of the state of the membrane order
through both methods. Di-4-ANEPPDHQ provided better micrographs with the available
microscope technique.



Pe3rome:

Knerpynure mMeMOpaHu BKJIIOYBAT IIMPOKA raMa OT JIMIKIM, KOUTO 0Opa3yBaT OTAEIHU
CTPYKTYpHU ¥ (YHKIMOHAIHU JOMEHH. Te chbOMpaT MajaKku, IMHAMUYHH KIIBCTEPH OT JIMITUAN
B TO-TIOJPEACHO ChCTOSIHUE, HAPEUCHH ,,padroBe’. Te3n MUKPOJLOMEHH MEIUUPAT KICTHYHH
MpOLIECH KaTo COpTHpaHe Ha OenThbLM, CUTHAIHA TpPaHCAYKLHS, MeMOpaHeH Tpapuk u
KJIEThYHA ajxe3us. ['ojisiMa 4acT OT HaIIMTe NO3HAHUS 3a IIOBEJICHUETO HA JIMIIUIHUTE CMECH
B JIBYCJIOMHU clioeBe ca 0OpMEHU OT MPOYYBAHUS BHPXY MOJEIHH MeMOpaHH, KOUTO ca C
nobpe nedunupan cberaB. Hamiara nen Oemie aa HaOnrofaBaMe JOMEHHM Ha MO-CIIOKHHUTE
MeMOpaHHU CHCTEMH Ha HETIOKbTHATHU KJIETKH.

[Tpunoxuxme MeMOpaHHU COHJIIM, KOUTO JaBaT MH(POPMALKS 3a CTEIIEHTa Ha MOJpEeKIaHe Ha
JUMHIATE, 32 1a HAIPaBAT MeMOpaHHUTE JOMEHH BUAUMU. CpaBHUXME J1BE YyBCTBUTEITHU KbM
noJsipHOCTTa (hiryopectieHTHH coHnu — a uMeHHo Laurdan u Di-4-ANEPPDHQ. U36panu ca
JIB€ KJIETHUHU JMHHUH C OTYETIMBU Pa3jMKU B ChCTaBa Ha IUIa3MeHaTa UM MeMmOpaHa H JBa
(bayopecueHTHH METOo/1a 3a aHAINU3 Ha padTOBE — MUKPOCKOMHUA U crieKTpockomnust. [Tonyanxme
HAJEX/HA OIEHKAa Ha ChCTOSIHUETO Ha MeMOpaHHUs (GIyuauTeT U 4ype3 aBata meroxaa. Di-4-
ANEPPDHQ ocurypu no-no6pu Mmukporpaduu ¢ HaTu4HaTa MUKPOCKOIICKA TEXHUKA.

09. COMPARATIVE ANALYSIS OF EFFECTS OF SESQUITERPENE LACTONES
AND POLYPHENOLS FROM INULA OCULUS-CHRISTI L. ON NORMAL AND
CANCER CELLS

By R. Veleva, M. Borisova, M. Milev, A. Kostadinova, B. Mravkov, J. Doumanov, V.
Moskova-Doumanova, A. Trendafilova, M. Todorova, T. Topouzova-Hristova

Annuaire de ['Université de Sofia “St. Kliment Ohridski”, Faculte de Biologie, 2018, volume
103, livre 4, pp. 13-21

Abstract:

Plant extracts have been widely used in traditional medicine for centuries. The experimental
research on some herbs from genus Inula indicated the anti-tumor effect of certain components
of plant extracts. Our previous studies have revealed stronger anti-proliferative effect of the
total extracts from Inula oculus-christi on cancer cells compared to non-cancer cells. Our
current efforts are to identify those of the extracts’ components, responsible for the observed
effects. The aim of this study was to establish the effects of two extracts from on cancer and
non-cancer cells. One of them was enriched in sesquiterpene lactones (extract A) and second -
in phenolic acids and flavonoids (polyphenols, extract B). As a model system, we used non-
cancer MDCKII cell line and cancer A549 cell line. Cytotoxicity was measured
spectrophotometrically by crystal violet assay and the IC50 (inhibition concentration) for both
extracts on both cell lines was determined. Changes in cell morphology were observed by bright
field microscopy. Determined IC50 was higher for non-cancer cells than for cancer cells. We
observed milder changes in the morphology of MDCK I cells after treatment. Our results
indicate stronger impacts of studied extracts on cancer cells rather than on non-cancer cell.
Extracts enriched in sesquiterpene lactones showed stronger cytotoxic effect.



Pe3rome:

PactuTenHuTe €KCTPAaKTHU CE€ W3MOJ3BAT IIMPOKO B TPATUIIMOHHATA METUIIMHA OT BEKOBE.
ExcriepuMeHTamHUTE W3CICIBaHUS BBPXYy HSAKOM Owiku oT pox Inula mokassar
MPOTUBOTYMOpPHHUS €(EeKT Ha HIKOM KOMIIOHEHTH Ha pACTUTEIHH eKcTpakTu. Hamure
MpEeIUIIHN TPOyYBaHUSl pa3Kpuxa IMO-CHUJIeH aHTUnpoiudepaTuBeH epeKkT Ha oOuuTe
excTpakTH oT Inula oculus-christi BbpXy pakoBHUTE KJIETKU B CPABHEHHE C HEPAKOBUTE KIICTKHU.
Ceramnute HU YCWIMS ca Ja UIASHTHGUIMpPaMe Te3H OT KOMIIOHEHTUTE Ha EKCTPAKTHUTE,
OTroBOpHU 3a HaOmonaBanute edexru. Llenra Ha ToBa m3cnenBaHe Oemie Aa ce yCTAaHOBAT
eeKTUTE Ha IBA EKCTPAKTa OT BHPXY PAKOBUTE U HEPAKOBUTE KJIETKU. EqUHUAT € oOoraTeH Ha
CECKBHUTEPIICHOBH JIAKTOHH (€KCTPAKT A), a BTOPUSAT - Ha ()EHOTHU KUCETHMHU U (IIaBOHOUIN
(nomudenomnu, excrpakt b). Karo Mmonenna cucrtema u3noi3Baxme HEpaKoBa KJIEThUHA JTUHUS
MDCKII wu pakoBa kierbuHa suHuS AS549. llutoTokcuuHocTTa Oemie wu3MepeHa
CHeKTpOohOTOMETPUYHO Ype3 KPHUCTATHO BHOJICTOBO oIBeTsBaHe W ce ompeaenu 1C50
(KOHIIEHTpaIl¥s Ha THXUOMpAHE) 3a IBaTa EKCTPAKTa U Ha ABETE KIeTbuHU TuHUU. [IpoMenuTe
B KJIeThbuHaTa Mopdoorus ce HalIroAaBaT ype3 CBETJIMHHA MUKpockomusa. OmpeneneHara
IC50 Gemre mo-BUCOK 32 HEPAKOBUTE KJIETKH, OTKOJIKOTO 33 paKoBuTe kieTku. HabmonaBaxme
no-jeku npomeru B Mopdonorusta Ha MDCK 11 xnerku cien neuenne. Hammre pesynraru
MOKa3BaT TO-CHJIHO BB3JACHCTBHE Ha HW3CICABAHUTE EKCTPAKTH BBPXY PAKOBUTE KIICTKH,
OTKOJIKOTO BBPXY HEPaKOBUTE KIETKH. EKCTpakTHTE, O0OraTeHH ChC CECKBUTEPIICHOBU
JIAKTOHM, TTOKA3BaT MO-CUJICH IIUTOTOKCHYCH €(PEKT.

10. CYTOTOXICITY OF FLAVONOID GLYCOSIDES, FLAVONOID AGLYCONES
AND PHENOLIC ACIDS FROM INULA OCULUS-CHRISTI L. ON MAMMALIAN
CELL LINES

By Ralitsa K. Veleva, Veselina S. Moskova-Doumanova, Milka N. Todorova, Antoaneta
B. Trendafilova, Jordan A. Doumanov, Tanya I. Topouzova-Hristova

J. BioSci. Biotechnol. 2016, 5(3): 219-224
ABSTRACT

Herbs of the genus Inula are well known in traditional medicine. Their extracts are used as
expectorants, antitussives, bactericides as well as for the treatment of lung inflammation
and have shown to possess anti-inflammatory and secretolytic activity. Experimental
research findings indicate the anti-tumor effect of certain components of extracts from Inula
cappa and Inula britannica and those from Inula racemosa have antimicrobial and
antidiabetic activity.

We have directed our efforts on investigating the effects of different extracts from Inula
oculus-christi L., enriched with certain groups of biologically active substances - flavonoid
glycosides (A), phenolic acids (B), flavonoid glycosides and phenolic acids (C), flavonoid
aglycones and phenolic acids (D). The effect of these extracts on normal (MDCK II and



RPE1) and carcinoma cell lines (A549 and HepG2) was evaluated. We have performed
cytotoxicity study (crystal violet assay) as well as morphological analysis of changes
induced by the extracts. Among the tumor cell lines HepG2 show greater sensitivity.
Surprisingly extract C has no significant influence on both cancer cell lines.

PE3IOME

bunkure ot pox Inula ca 1o6pe no3Hatu B TpaguIMOHHATA METUIIMHA. TeXHUTE eKCTPAKTU
ce M3MOJ3BAT KaTo OTXpayBallly, IPOTUBOKAILTNYHU, OAKTEPULIUIHHI CPEICTBA, KaKTO U 32
JedyeHue Ha  OenmogpoOHM  BB3MAJEHWS W ca  [OKa3ald, 4Ye  IpHUTEeXaBar
MPOTHBOBB3MAIUTEIIHO U CEKPETOIUTHYHO ACUCTBHE. Pe3ynTarure OoT eKCrepuMeHTaIHN
W3CJIEIBAaHMs MOKa3BaT aHTHUTYMOPHHUS €(EeKT Ha HAKOM KOMIIOHEHTH Ha €KCTPaKTU om
Inula cappa u [nula britannica w te3u ot Inula racemosa uMar aHTUMHUKPOOHO M
aHTHIMAa0ETHO JIeHiCTBUE.

Hacounxme ycuiusiTa cu KbM U3CIIe/IBaHEe HAa e(DEeKTUTE HA Pa3IMYHK €KCTpakTH oT Inula
oculus-christi L., oborareHu ¢ ompenesieHH Tpylnd OHOJOTMYHO aKTHBHH BEIIECTBA -
dbnaBoHonaHM THMKO3UIU (A), denonnn kucenuuu (B), drmaBoHOMAHM TIMKO3UIW M
¢denonnu kucenunu (C), ¢haBoHONIHU ariauKoHu U GeHonHu kucenunu (D). berie ouenen
edexTbT Ha Te3u eKcTpakTi BbpXy HopManHu (MDCK Il u RPE1) u kapiimHOMHY KJI€THYHU
muHuM (A549 u HepG2). U3Bbpiunxme nsciaeaBaHe Ha HUTOTOKCUYHOCTTA (OLIBETSIBAHE C
KPUCTAJIHO BHOJIETOBO), KAKTO U MOP(OJIOTHUYCH aHAIN3 Ha IPOMEHHUTE, MPETU3BUKAHU OT
excrpaktute. Cpen TymopHuTe KierbuHu JuHuM HepG2 mnokasBa no-rossMa
yyBcTBUTENTHOCT. V3HeHanBamio, ekcrpakt C HsAMa 3HAUUTEIHO BIMSHHUE BBPXY JIBETE
PaKoOBU KJIEThYHH JTUHUMU.

11. COMPARATIVE ANALYSIS OF CYTOTOXICITY OF CHLOROFORM
EXTRACTS FROM LAMIUM ALBUM L. AND MORPHOLOGICAL
ALTERATIONS IN MAMMALIAN CELLS

By Ralitsa Veleva, Veselina Moskova-Doumanova, Daniela Dragolova, Jordan Doumanov,
Tanya Topouzova-Hristova

Annuaire de I’Université de Sofia “St. Kliment Ohridski”, Faculte de Biologie, 2017,
volume 102, livre 4, pp. 194-204

Abstract:

Lamium album L. is a plant commonly used in traditional medicine because of its anti-
inflammatory, astringent, antiseptic and antispasmodic activities. There are differences in
the composition of secondary metabolites in plants grown in their natural habitats (in vivo),
micropropagated plants (in vitro) and after their subsequent cultivation in a natural
environment (ex vitro). In this study we aim to compare the activity of chloroform Soxhlet
extracts from Lamium album plants, collected from a wild population, cultivated in vitro
and adapted ex vitro on A549 human cancer cell line and the non-cancer kidney epithelial



cells MDCKIIl. We have performed cell cytotoxicity test (crystal violet assay) and
membrane permeability test (trypan blue exclusion assay) as well as morphological analysis
of changes induced by the extracts.

Upon treatment with extract ex vitro a large percentage of cells with damaged membranes
at 24 hours has been observed. After 48 hours the total number of cells has been reduced,
but the cells with damaged membranes have a relatively small rate. For comparison, 48
hours after treatment with in vitro extract, 100% damaged A549 cells has been observed.

Pe3rome:

Lamium album L. e pacrenue, koeTo 0OMKHOBEHO CE M3I10JI3Ba B TPAAUIIOHHATA MEAUIITHA
Mopajid  HETOBUTE  IMPOTUBOBB3NMAIMTENIHH,  CBHAOCBUBAILM,  AHTHCENTHYHH U
CTMa3MOJIMTUYHHU JecTBUS. ChIECTBYBAT PA3IMKH B ChCTaBa Ha BTOPUYHUTE META00INTH
B pacTeHus, OTIVIGKIAHM B TEXHHUTE €CTECTBEHH MecToobutanus (in  vivo),
MHUKPOPa3MHOXKEHU pacTeHus (in Vvitro) M ciex MOCHeNBalloTO UM KYJITHBUpPaHE B
ecTecTBeHa cpeza (ex vitro). B ToBa nmpoyuBaHe Hue LI€JIMM Ja CPaBHUM aKTUBHOCTTA Ha
xnmopopopmenu Soxhlet ekcrpaktu ot pactenuss Lamium album, cwvOpanu ot auBa
NOMyJIalMsl, KYJITUBUPAHU In Vitro U afanTupaHu ex vitro Bepxy AS549 yosenika pakoBa
KJIEThYHA JIMHUA U HepakoBU 0b0peunu enutennu kietku MDCKII. U3bpiixme Tect 3a
LIUTOTOKCUYHOCT (TECT C KPUCTAIHO BUOJIETOBO) U TECT 3a MPOIYCKIMBOCT HA MeMOpaHara
(TecT 3a M3KIII0YBAHE HA TPUTIAHOBO CHHBO ), KAKTO K MOP(OIOTUYEH aHAIN3 Ha TPOMEHHTE,
MPEIU3BUKAaHU OT EKCTPAKTHTE.

IIpu TpeTtupaHe ¢ €KCTPaKT €x Vitro ce HabJroJaBa rojisiM MPOLEHT KIETKU C YBpEAEHU
MeMOpanu cnen 24 yaca. Cnen 48 yaca oOmuaT Opoit KJIETKH € HaMmajeH, HO KJIETKUTE C
yBpeIeHH MeMOpaHU MMaT OTHOCHUTEIHO MaJIbK NMPOLEHT. 3a cpaBHeHUe, 48 uaca cief
TpeTUpaHe ¢ in vitro ekcTpakT ca HaOmonaBanu 100% yBpenenu AS549 kineTku.

12. COMPARATIVE ANALYSIS OF BIOLOGICAL ACTIVITY OF EXTRACTS
FROM CULTIVATED AND WILD PLANTS LAMIUM ALBUM L.

By R. Veleva, V. Moskova-Doumanova, J. Doumanov, V. Kapchina-Toteva, T.
Topouzova-Hristova

Science & Technologies, Volume 1V, Number 1, 2014, p. 122-126
ABSTRACT

Lamium album L. (white dead nettle) is a plant widely used both in traditional and in folk
medicine. In the scientific literature there is evidence of its broad-spectrum activity as
astringent and anti-inflammatory agent, as well as a bacteriostatic and antispazmotik. This
remarkable therapeutic effect was due to the wide variety of biologically active secondary
metabolites of the plant. Mass collection of plants for commercial and medical purposes
would jeopardize its natural populations. This requires comparison of the biological activity
of extracts of plants cultured in vitro with those collected from natural deposits.



In our previous studies we have demonstrated the potential antitumor activity of extracts of
Lamium album L. On cell cultires. In this study, our attention was focused on the effect of
extract from plants grown under different conditions on the cellular genome, the
mitochondrial activity or the adhesion of normal and carcinoma cells. Our results indicate
that, despite the poorer secondary metabolite composition, in vitro cultivated plants showed
better antitumor activity.

PE3IOME

Lamium album L. (Gsu1a MBpTBa KONpUBA) € PACTCHUE C IIMPOKO IPUIIOKCHUE KAKTO B
TpaJMIIMOHHATA, TaKa U B HApOJHATa MEAMIMHA. B Hay4yHaTa nuTepaTypa MMa JaHHH 32
HErOBOTO HIMPOKOCIEKTHPHO ACHUCTBHE KAaTO AJICTPHHICHTHO W IMPOTHBOBB3NAIUTEIHO
CPEICTBO, KAKTO M KaTo OaKTepUOCTATUYHO W AHTUCIIA3MOTUYHO CpeAcTBO. To3u
3a0eJIeKHUTENIeH TepaneBTHYeH e(eKT ce IbDKM Ha TOMsIMOTO pa3HooOpasue OT
OMOJIOTMYHO aKTHBHU BTOPUYHU METaOOJIUTH Ha pacTeHHeTo. MacoBOTO chOMpaHe Ha
pacTeHus 3a ThPrOBCKH M MEMIIMHCKH LIEJIN O 3aCTPAIINIIO €CTECTBEHUTE MY ITOITYJIALUH.
ToBa Hamara cpaBHeHHWE HAa OHMOJIOTMYHATA AKTHBHOCT HAa EKCTPAaKTH OT pPACTCHUS,
KyJATHBHUPAHHU in Vitro ¢ Te3H, ChOpaHu OT €CTECTBEHU HAXO/AUIIIA.

B HamuTe npeauiiHu npoy4YBaHUS HHE JEMOHCTPUpPAXME MOTCHIMATHATA AHTUTYMOpPHA
aKTMBHOCT Ha ekcTpakTh oT Lamium album L. Bepxy kieThuHu Kyntypu. B TOBa
n3cienBaHe BHUMAHUETO HH Oemie GOKyCcHUpaHO BbPXY e(eKkTa Ha eKCTPAKT OT pacTEHUS,
OTIJIOKAAHU TPU PA3IMYHU YCIOBHS, BBPXY KICTHYHUS T€HOM, MHTOXOHIpHAIHATA
aKTHBHOCT WIM aJXe3usATa Ha HOPMAJHU W KapIMHOMHHM KieTku. Hammre pesynratu
MOKa3BaT, Y€ BBIPEKH MO-OCIHHMS ChCTAB HA BTOPUYHH METa0ONUTH, IN  VItro
KyJATHBUPAHUTE PACTEHUS MTOKA3BaT 10-100pa aHTUTYMOpPHA aKTHBHOCT.

IMyonukanuu ot rpyna I’

13. Ciprofloxacin-Loaded Mixed Polymeric Micelles as Antibiofilm Agents

By Rumena Stancheva, Tsvetelina Paunova-Krasteva, Tanya Topouzova-Hristova,

Stoyanka Stoitsova, Petar Petrov and Emi Haladjova
Pharmaceutics 2023, 15(4), 1147; htips://doi.org/10.3390/pharmaceutics15041147
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Abstract
In this work, mixed polymeric micelles (MPMs) based on a cationic poly(2-
(dimethylamino)ethyl methacrylate)-b-poly(e-caprolactone)-b-poly(2-

(dimethylamino)ethyl methacrylate) (PDMAEMAZ29-b-PCL70-b-PDMAEMAZ29) and a
non-ionic poly(ethylene oxide)-b-poly(propylene oxide)—b-poly(ethylene oxide) (PEO99-
b-PPO67-b-PEO99) triblock copolymers, blended at different molar ratios, were developed.
The key physicochemical parameters of MPMs, including size, size distribution, and critical
micellar concentration (CMC), were evaluated. The resulting MPMs are nanoscopic with a
hydrodynamic diameter of around 35 nm, and the {-potential and CMC values strongly
depend on the MPM’s composition. Ciprofloxacin (CF) was solubilized by the micelles via
hydrophobic interaction with the micellar core and electrostatic interaction between the
polycationic blocks, and the drug localized it, to some extent, in the micellar corona. The
effect of a polymer-to-drug mass ratio on the drug-loading content (DLC) and encapsulation
efficiency (EE) of MPMs was assessed. MPMs prepared at a polymer-to-drug mass ratio of
10:1 exhibited very high EE and a prolonged release profile. All micellar systems
demonstrated their capability to detach pre-formed Gram-positive and Gram-negative
bacterial biofilms and significantly reduced their biomass. The metabolic activity of the
biofilm was strongly suppressed by the CF-loaded MPMs indicating the successful drug
delivery and release. The cytotoxicity of empty and CF-loaded MPMs was evaluated. The
test reveals composition-dependent cell viability without cell destruction or morphological
signs of cell death.



Pe3rome

B ToBa nscnenBane 0sixa pazpaboreHu cMeceHu nonumepHu munenn (MPM) Ha 6a3ata Ha
KaTHOHEH moyH(2-(IMMETHIaAMHHO )eTHIIMETaKpuIIaT)-D-mosu(e-KamponakToH )-b-momu(2-
(mumetunamuno)etunmerakpuiar) (PDMAEMA29-b  -PCL70-b-PDMAEMA29) wu
HeioHHH nou(eTuiieH okcua)—b-nomu(nponuieH okcua)—b-nomu(etunes okena) (PEO99-
b-PPO67-b-PEO99) TpuOIOKOBH CBHIIONIUMEPH, CMECEHH MPU pa3jIMYHH MOJAPHHU
ChOTHOIIEHUs. bsxa OIEHEHW KIIYOBUTE (PU3MKOXUMUYHU Tapamerpu Ha MPM,
BKJIFOUMTEIHO pa3Mep, pa3peeeHUe Ha pa3Mepa U KpUTHUHA MULIEJIapHA KOHLIEHTPALMS
(CMC). Ilonyuenure MPM ca HaHOpa3MepHHU ¢ XUAPOJUHAMUYEH JUAMETHP OT OKOJIO 35
nm, a croiiHoctute Ha (-moreHuuana u CMC cunHO 3aBUCAT OT cbcTraBa Ha MPM.
Munenure Osixa HaToBapeHU ¢ pa3rBop Ha numnpoduokcanmua (CF) upe3 xuapodoOHO
B3aUMO/JICIICTBUE C MULENAPHOTO SAPO U EIEKTPOCTATUUHO B3aUMOJICHCTBUE MEXIY
MIOJINKAaTUOHHUTE OJIOKOBE, KaTO JIEKApPCTBOTO CE€ JIOKAJIM3HMpa 10 H3BECTHA CTENEH B
MullenapHaTa kopoHa. bemie oneHeH e(eKThT OT MacOBOTO CHOTHOIIEHHUE MOJIUMEP KbM
JIEKapCTBO BBPXY ChABPKAHHUETO Ha JekapcTBeHo HaTtoBapBane (DLC) u edexkTuBHOCTTA
Ha kancynupane (EE) nra MPM. MPM, npurotBenu npu MacoBO ChOTHOIICHHE TIOJTUMED
KkbM JiekapcTBo 10:1, moka3Bat MHOTO BrcOKO EE 1 npodun Ha yabikeHO 0CBOOOXKAaBaHE.
Bcuuku MunenapHd CUCTEMH JIEMOHCTpUpaxa CIHOCOOHOCTTa CH Ja paspyuiar
npeABapuTeIHO 00pasyBaHuTe ['pam-monoxurenHu u ['pam-oTpuniatennu OakTepHUATHU
Oro(uIMHM M 3HAYMTEITHO HAMaluXa TaxHaTa Omomaca. MeraboJMTHATa aKTHBHOCT Ha
ouodpmima Oeme cuiHO moTucHarta oT HartoBapeHute ¢ CF MPM, koero mnokasBa
YCHEIIHOTO JOCTaBsHE M OCBOOOXK/JaBaHE Ha JieKapcTBOTO. beme oleHeHa
LUTOTOKCUYHOCTTA Ha npa3Hu U HatoBapeHu ¢ CF MPM Bbpxy doBemiku kiaeTku. TecTbT
pa3kpuBa 3aBHCHMMa OT CBhCTaBa KIEThYHA >KM3HECIIOCOOHOCT 0e3 paspyllaBaHe Ha
KJIETKUTE WK MOP(OIOTHYHY MPU3HALN HA KJIEThYHA CMBPT.

14. Ammonio Methacrylate Copolymer (Type B)-Diltiazem Interactions in Solid
Dispersions and Microsponge Drug-Delivery Systems

By lliyan Kolev, Nadezhda Ivanova, Tanya Topouzova-Hristova , Tanya Dimova, Pavlina
Koseva, Ivalina Vasileva, Sonya lvanova, Anton Apostolov, Gergana Alexieva, Atanas

Tzonev and Vesselin Strashilov

Polymers 2022, 14, 2125. https://doi.org/10.3390/polym14102125
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Abstract:

This paper presents a complex analytical study on the distribution, solubility,
amorphization, and compatibility of diltiazem within the composition of Eudragit RS 100-
based particles of microspongeous type. For this purpose, a methodology combining
attenuated total reflectance Fourier transform infrared (ATR-FTIR) absorption
spectroscopy, differential scanning calorimetry (DSC), scanning electron microscopy with
energy-dispersive X-ray microanalysis (SEM-EDX), and in vitro dissolution study is
proposed. The correct interpretation of the FTIR and drug-dissolution results was
guaranteed by the implementation of two contrasting reference models: physical drug—
polymer mixtures and casting-obtained, molecularly dispersed drug—polymer composites
(solid dispersions). The spectral behavior of the drug—polymer composites in the carbonyl
frequency (CO) region was used as a quality marker for the degree of their
interaction/mutual solubility. A spectral-pattern similarity between the microsponge
particles and the solid dispersions indicated the molecular-type dispersion of the former.
The comparative drug-desorption study and the qualitative observations over the DSC and
SEM-EDX results confirmed the successful synthesis of a homogeneous coamorphous
microsponge-type formulation with excellent drug-loading capacity and “controlled”
dissolution profile. Among them, the drug-delivery particles with 25% diltiazem content
(M-25) were recognized as the most promising, with the highest population of drug
molecules in the polymer bulk and the most suitable desorption profile. Furthermore, an
economical and effective analytical algorithm was developed for the comprehensive
physicochemical characterization of complex delivery systems of this kind.



Pe3rome:

Ta3u cratus mpeactaBs KOMIUIEKCHO AHAJUTHYHO H3CIIEABAaHE HA DPa3NpeleIeHUETO,
pa3TBOPUMOCTTa, aMopu3anusaTa ¥ CHBMECTUMOCTTa Ha AWITHA3eM B ChCTaBa Ha
6asupanu Ha Eudragit RS 100 wactuim ot Mukpors0ect Tum. 3a Ta3u Iel € U3M0JI3BaHa
METOZOJIOIUsA, ChyeTaBalla abCOpOIMOHHA CHEKTPOCKONHUs C AaTEHIOUpaHa IIbJIHA
nHppauepBena tpanchopmarus Ha Dypue (ATR-FTIR), audepennuanHa ckanupaiia
kajgopumerpus (DSC), ckanupaiia eaeKTpoHHa MUKPOCKOIMS C €HEpIUHHO-UCIIEPCUBEH
pentreHoB MukpoaHamu3 (SEM-EDX) wum in vitro wu3cienBaHe Ha pa3TBapsHETO.
[IpaBunHOTO THAKYBaHEe Ha pesyntature oT FTIR u pa3rBapsHeTo Ha JnekapcTBOTO Oere
rapaHTHPaHO OT MPUJIATAaHETO Ha J[BA KOHTpACTUpALIH pedepeHTHH Mojena: (pU3NUecKu
CMECH JIEKapCTBO-TIOJIMMEDP M TOJYYEHH 4Ype3 OTJIMBAHE, MOJEKYJSPHO TUCIIEPTUPAHU
KOMITIO3UTH JieKapcTBO-nonuMep (TBbpAu auctiepcuu). CHEKTpaiHOTO IOBEACHHE Ha
KOMIIO3UTHUTE JIEKapCTBO-I10JIUMED B 00J1acTTa Ha KapooHuiHata yectota (CO) ce u3nosnspa
KaTo KayeCTBEH MapKep 3a CTENEHTa Ha TXHOTO B3aUMO/ICHCTBHE/B3aMHA Pa3TBOPUMOCT.
CXO0ICTBO Ha CHEKTpajJeH MOJAET MEXIy YacTHIMTE Ha MHUKporb0ara M TBbPAUTE
JMCIIEPCUN TIOKa3Ba JUCHEpPCHATa OT MOJIEKYJIEH THI Ha IbpBUTe. CpaBHUTEIHOTO
u3cieaBaHe 3a JecopOuMs Ha JIEKapCTBOTO M KaueCTBEHUTE HAOMIOACHUS BBPXY
pesynratute or DSC u SEM-EDX norBepanxa ycHeumIHUs CHHTE3 Ha XOMOIEHHa
KoamopdHa GopmyIia OT MUKPOT'BOCH THII C OTIMYEH KAIAIIUTET 32 3apexkKIaHe C JIEKapCTBO
U ,,KOHTPOJHpaH mpodwi Ha pa3TBapsiHe. Cpel TSIX YaCTULUTE 32 JJOCTaBsHE Ha JIEKapCTBa
¢ 25% cwpabpkanue Ha muitnazeM (M-25) Osxa mpu3HaTHU 3a Haif-oOemaBaiiy, ¢ Hal-
BHCOKATa MOIyJIALKs OT JISKapCTBEHH MOJIEKYJIM B 00eMa Ha IoJIMMepa U Hall -IIOAX O I LIHS
npooun Ha gecop6buus. OcBeH ToBa Oemie pa3pabOTEeH MKOHOMHYEH U e(eKTUBEH
aHAJIMTUYEH aJITOPUTHM 32 ILSIOCTHA (PU3MKOXMMHUYHA XapaKTEPHCTUKA HA KOMIUIEKCHU
CHCTEMH 3a JOCTaBsSHE OT TO3U BU/I.

15. Destruction of Pseudomonas aeruginosa preformed biofilms by cationic polymer
micelles bearing silver nanoparticles

Tsvetelina Paunova-Krasteva , Emi Haladjova , Petar Petrov , Aleksander Forys , Barbara
Trzebicka, Tanya Topouzova-Hristova & Stoyanka R. Stoitsova

Biofouling, DOI: 10.1080/08927014.2020.1799354
Abstract

Pseudomonas aeruginosa is an opportunistic Gram-negative pathogen often associated with
biofilm infections. This study evaluated the capacity for biofilm destruction of a novel
combination of cationic polymer micelles formed from poly(2-(dimethylamino)ethyl
methacrylate)-b-poly(ecaprolactone)-b-poly(2-(dimethylamino)ethyl methacrylate)
(PDMAEMA-PCL-PDMAEMA) triblock copolymer either alone, or loaded with silver
nanoparticles (M_AgNPs). Pre-formed P. aeruginosa biofilms were incubated with either
blank micelles, AgNO3, or M_AgNPs. Biofilm biomass (crystal violet assay), metabolic



activity (Alamar blue reduction), structure (SEM) and viability (CLSM after Live/Dead
staining, or plating for CFU) were checked. The results showed that the micelles alone
loosened the biofilm matrix, and caused some alterations in the bacterial surface. AQNO3
killed the bacteria in situ leaving dead biofilm bacteria on the surface. M_AgNPs combined
the two types of activities causing significant biofilm reduction, and alteration and death of
biofilm bacteria. Therefore, the applied PDMAEMA-based micelles appear to be a
successful candidate for the treatment of P. aeruginosa biofilm infections.

Pesrome

Pseudomonas aeruginosa e onopTIOHUCTHYCH IPaM-OTPHUIIATENICH ITaTOI'eH, YECTO CBBbP3aH
¢ Ouopunmue mHpeknuu. ToBa mpoyuBaHE OICHSBA KamalWTeTa 3a pa3pyllaBaHe Ha
O6nodmIM Ha HOBa KOMOMHAIHS OT KATHOHHH TIOJIMMEPHH MHILIETH, 00pa3yBaHu OT 1Mo (2-
(IMMETHIAMHHO )eTHIIMETaKpuJIar)-b-monu(examnpoaakToH )-b-momm(2-

(mametmramuHo JetunmeTtakpuiat) (PDMAEMA -PCL-PDMAEMA) tpu6iiok chroimMep
CaMOCTOSITENTHO WJIH 3apeleH cbe cpedbpHu HaHowyactunu (M_AgNP). [Ipeaaputenno
dbopmupanute ouodpunmu Ha P. aeruginosa ce uakyOupar ¢ npasuu munenu, AgNO3 wiu
M _AgNPs. bsxa mpoBepeHu Onomaca Ha OuOpMIM (TECT C KPHUCTaIHO BHUOJETOBO),
MeTa0ONUTHA akTHUBHOCT (pexmykuuss ©Ha Alamar blue), crpykrypa (SEM) wu
xu3Hecriocoonoct (CLSM cnen onsersBane Live/Dead wim mocsBane 3a CFU).
Pesynrature mokasBar, 4e caMUTEe MHUIENM pa3xjabBar MmaTpukca Ha Onoduiama u
NPUYMHSBAT HAKOU IPOMEHH B OakTepuanHaTa nmopbpxHoct. AgNO3 ybuBa 6akrepunte in
situ, ocTaBsIiKu MBbPTBH OakTepuu oT 6buoduiama Ha moBbpxHOCcTTa. M AgNP koMOuHMpaT
JBaTa BHJA JACWHOCTH, NPUYMHSABAWKM 3HAYUTENHO HaMaisBaHe Ha OuodunMa u
MOBJIMSIBAHE WJIM CMBPT Ha OakTtepuute OT OnopmiM. CrenoBaTeaHO, MPUIOKEHHUTE
munenn Ha 6azata Ha PDMAEMA wusriexnjar ycoemieH KaHIuJaT 3a JIedeHHe Ha
onoduiamuu nHdpeknuu ¢ P. aeruginosa.

16. Assembly of amphiphilic nucleic acid-polymer conjugates into complex
superaggregates: Preparation, properties, and in vitro performance

By Pavel Bakardzhiev, Natalia Toncheva-Moncheva, Kirilka Mladenova, Svetla Petrova,
Pavel Videv, Veselina Moskova-Doumanova, Tanya Topouzova-Hristova, Jordan
Doumanov, Stanislav Rangelov

European  Polymer  Journal Volume 131, 15 May 2020, 109692;
https://doi.org/10.1016/j.eurpolymj.2020.109692
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Abstract:

Nucleic acid-polymer conjugates (NAPCs) are obtained by click coupling reactions of
appropriately functionalized oligonucleotides with synthetic polymer chains of different
chemical nature, composition, and properties, namely, polyethers such as poly(ethoxyethyl
glycidyl ether) and polyesters such as poly(e-caprolactone). The resulting NAPCs are
amphiphilic and form stable aggregates in aqueous solution. The aggregates are thoroughly
investigated by a variety of techniques — static, dynamic, and electrophoretic light
scattering, transmission electron microscopy, and atomic force microscopy. The size and
molar masses of the particles as well as other parameters such as aggregation number and
number of oligonucleotide strands per particle are significantly larger than those, reported
for metal-free spherical nucleic acids. Formation of superaggregates of smaller individual
micelles or non-micellar assemblies by hydrophobic interactions between the synthetic
polymer chains and “sticky” interactions between oligonucleotides such as base pairing, 7
stacking, hydrogen bonding is anticipated. The “sticky” interactions are counterbalanced by
repulsion between the negatively charged oligonucleotide strands thus providing colloidal
stability of the structures. The surface density of the oligonucleotide strands in the shell
implies that the latter are in a random coil (mushroom) conformation rather than in a fully
extended, brush regime. The hallmark properties of the prototypical spherical nucleic acids
— non-toxicity and biocompatibility, increased cellular uptake without the need of
transfection agents, enhanced nuclease stability — are also exhibited by the novel constructs
despite of the differences in size, morphology, and structure.

Pe3rome:

Kontorartute ot HykiaenHoBu kucenunu u nomumep (NAPCs) ce momydaBat upe3 KIMK-
peakiMM Ha CBBP3BaHE Ha MOAXOIAIMIO (PYHKIMOHAIM3UPAHU OJIUTOHYKICOTHIIU ChC
CUHTCTUYHU ITOJHUMEPHHU BCPUTHU C PA3IMYHO XUMHYHO €CTCCTBO, ChHCTaB U CBOﬁCTBa, a
MMEHHO TIOJIUETEPH KaTO MOJU(ETOKCUETHI TVIMIUINAI €Tep) U TIOJIUECTEPH KaTo MOJH(E -
kanposiaktoH). [Tomyuenute NAPC ca ampudunau n o6pasyBar cTaOUIHHN arperati BbB
BOJICH Pa3TBOp. ATperatuTe ca H3CIEABAHU 3aJbJI00YCHO Ype3 pPa3INYHU TEXHUKH —
CTaTUYHO, TMHAMUYHO U eJIeKTPO(OPETUYHO pa3celiBaHe Ha CBETIIMHATA, TPAHCMUCHOHHA
eJIEKTPOHHA MUKPOCKOIHS M aTOMHO-CHUJIOBAa MUKPOCKOMHUSA. Pa3MepbT U MoapHUTE Macu



Ha YaCTULUTE, KAaKTO U JIPyTU IapaMeTpH KaTto Opoil arperatu u Opoil OJIMrOHYKJIEOTHIHU
HUIIKA HA YacTHMIA Ca 3HAYUTENTHO MO-TOJEMU OT Te3H, JOKJIAJABAHU 3a Oe3MeTalHU
cepuvHN HYKJIEHHOBH KUCETHHU. [IpH TO3M THUI CTPYKTYpH ce o4akBa 0Opa3yBaHETO Ha
cyleparperatd OT IO-MaJKM WHIUBHIYAJIHH MULEIU WM HEMMIEIApHU TPYHNU 4pe3
XUIpo(oOHN B3aUMOICHCTBUS MEXKAY CHHTETHYHUTE MOJMMEPHU BEPUTH U ,,JICTIKABU
B3aUMOJICHCTBUSI MEXJY OJMIOHYKJIEOTHIHU, KAaTo C/ABOsIBaHE Ha 0a3u, mM-MOApEXIaHe,
BOJIOPOJIHU BPB3KH. ,JIerkaBuTe* B3aUMOJECHCTBUS C€ YpaBHOBECSBAT OT OTOJbCKBAaHE
MEXIYy OTPULATEIHO 3apeICHUTE OJIMIOHYKJICOTHIHU BEPUIH, KaToO IO TO3U HA4YMH
OCUTYpSIBAT KOJIOMJIHA CTAa0MJIHOCT Ha CTpyKTypuTe. IIoBBpXHOCTHaTa IUTBTHOCT Ha
OJIMTOHYKJICOTHTHUTE BEPUTH B OOBHBKATA MPEIIOJIara, 4e mocjaeIHuTe ca B KOHPpOpMaIus
Ha TPOM3BOJIHA HaMoOTKa (Tb0a), a He HABJIHO YIBJDKEHH, B YETKOBHIHA CTPYKTYpA.
XapakTepHUTE CBOICTBA Ha MPOTOTUIIHUTE C(EPUUYHU HYKIEHHOBU KHUCEITHMHH —
HETOKCUYHOCT U OMOCHBMECTHMOCT, IMIOBUIICHO KIETHYHO YCBOsIBAHE 0€3 HEOOXOAMMOCT
OT TpaHC(EKIIMOHHU areHTH, IOBUIIEHA YCTOMYUBOCT KbM HYKJI€a3H — 0s1Xa YCTAHOBEHU U
OT HOBUTE KOHCTPYKIIMM BBIPEKU PA3IUKUTE B pa3mMepa, MOphOJIOTHATA U CTPYKTypaTa.

17. Polymeric vehicles for transport and delivery of DNA via cationic micelle template
method

By Emi Haladjova, Mariya Kyulavska, Jordan Doumanov, Tanya Topouzova-
Hristova & Petar Petrov

Colloid Polym Sci (2017) 295:2197-2205 DOI 10.1007/s00396-017-4193-7

Abstract:

This work describes the preparation of polymeric non-viral system for transport and
delivery of nucleic acids. An amphiphilic poly (2- (dimethylamino) ethyl methacrylate)-
block - poly (e-caprolactone) - block - poly ( 2- (dimethylamino) ethyl methacrylate)
(PDMAEMAZ20-b-PCL70-b-PDMAEMAZ20) triblock copolymer was synthesized and used
for formation of cationic micelles and subsequent complexation with DNA. Next, a
protective polymer coating on the complex surface and removal of copolymer from the
particle interior were conducted. In this way, polymer nanocapsules containing DNA
molecules were obtained. The synthesized polymer, cationic micelles, complexes, and
polymer capsules were investigated by proton nuclear magnetic resonance, gel permeation
chromatography, dynamic and electrophoretic light scattering, and transmission electron
microscopy. In vitro cytotoxicity assessment of the different systems revealed very good
tolerance to human cells.

Pesrome:

Ta3u paboTa onmucBa MoJMydyaBaHETO HA MOJMMEpPHA HEBUPYCHA CHUCTEMa 3a TPAHCIOPT U
JOCTaBKa HAa HYKJIEHMHOBH KuCEeNWHU. Ambudunern momu (2-(IUMETHIAMHUHO) €T
MeTaKpuiar)- OJIOK - TMOJH (€-KampolakToH) - OJIOK - monu (2-(AMMEeTUIaMUHO) €THI
metakpuiaar) (PDMAEMA20-b-PCL70-b-PDMAEMA20) tpubnok chrmoaumep Oerire



CHUHTE3MpaH W WU3IO0J3BaH 3a o0pa3yBaHe Ha KAaTHMOHHM MHUIEIM U IOCJEBaIlo
koMmruiekcooOpasyBane ¢ JIHK. Crnen ToBa ce HampaBH 3alMTHO TOJUMEPHO MOKPUTHE
BBpPXY CJIO’KHATA IOBBPXHOCT M OTCTPAHSABAHE Ha CBIIOJMMEpPAa OT BBTPEIIHOCTTA Ha
gactunure. [1o To31 HauMH Ogxa NOTYYEeHU MOJMMEPHU HAaHOKAICyH, chabpkamm JJHK
MoJieKynu. CHHTE3UpPAaHUAT NOJUMEpP, KATHOHHM MMIIEIH, KOMIUIEKCH U IOJUMEpPHU
Kalcyau Osxa M3CIelBaHU 4Ype3 IPOTOHEH SJPEHO-MarHUTeH pe30HaHC, MOoJeKylHO-
cuTOBa (TEIPOHUKBAIIA) XpoMaTorpadus, TMHAMUYIHO U eJICKTPOGOPETUIHO pa3ceiiBaHe
Ha CBETJMHATa W TPAHCMHCHOHHA EJICKTPOHHA MHKpockonus. In Vitro omeHkara Ha
LIUTOTOKCUYHOCTTa HA PA3JIUYHUTE CUCTEMM pa3KpuBa MHOIo J00pa MOHOCHMOCT Ha
YOBEIIKHU KJIETKU KbM Ch3JaJCHUTE HAHOKAIICYJIN.

18. Effect of electrical field and miltefosine on actin and actin-associated protein ZO-
1 organization in cancer and non cancerous cells

By Aneliya Kostadinova, Irina Georgieva, Tanya Topouzova-Hristova, Rumiana Tzoneva
Comptes rendus de [’Acad emie bulgare des Sciences, Tome 69, No 5, 2016
Abstract

The actin cytoskeleton plays a key role in the stability of cell-cell junctions, adhesion and
cell matility, which are crucial for tumour progression and metastases. Changes in the actin
filaments organization could affect and increase permeability of cell monolayer due to
interruption and reorganization of tight junctions in epithelial cells.

In this study we investigate the combined effect of the electrioporation and miltefosine on
the F-actin and ZO-1 in cancer epithelial line A549 and non-cancer cell line MDCKII. Our
results showed that treatment of A549 and MDCK cells with electrical field in combination
with miltefosine is cell-specific. The cancer A549 cell line was found to be more sensitive
to the treatment as compared to non-cancerous cells. Actin cytoskeleton was highly
disturbed while ZO-1 organization seems stabilized.

Pe3rome:

AKTUHOBHAT IIUTOCKEJET UIpae KIIOUOBa pojisi B CTAOMIHOCTTa HAa MEXKIYKJIETbUHHUTE
KOHTAaKTH, aJXxe3usiTa U KJIeThbYHATa MOJBUKHOCT, KOUTO ca OT pellaBallo 3HAaYeHHE 3a
Iporpecusita Ha TyMOpuTe U MeracTtaszute. [I[poMeHuTe B OpraHu3zalnusITa Ha aKTHHOBHUTE
MUKpPO(QUIAMEHTH MOraT Ja MOBJIMSAT U J1a YBEJIMYaT MPOMYCKIMBOCTTAa Ha KIIETHYHHUS
MOHOCJION TOpaJu MPEeKbCBAHE U PEOpPraHu3alys Ha IUTbTHUTE KOHTAKTH B €MUTEITHUTE
KJIETKU.

B TtoBa mpoyuBane Hue u3cienBaMe KOMOMHUpaHHUS €(EeKT Ha eJNeKTporopanusra u
munredo3nHa Bbpxy F-aktmna m ZO-1 B pakoBara enutenHa jduHus A549 u HepakoBa
kiaerbuHa auHMs MDCKIIL. Hammre pesynratu nokassar, 4e TperupaHero Ha AS549 u
MDCK KIeTKH ¢ eJIeKTPHYECKH MMIYJIC B KOMOMHAIUS ¢ MIITE(HO3UH UMa KIETHYHO-
cnenuduueH edexkr. YcraHOBHUXME, Y€ pakoBaTa KieTbuHa JuHUS AS549 Oeme rmo-



YYBCTBUTEITHA KBbM TPETUPAHETO B CpPaBHEHHE C HEPAKOBUTE KICTKA. AKTHHOBHST
IUTOCKENIeT Oelie CHJIHO HapylleH, Jokarto opranm3anusata Ha ZO-1 wusriexna
cTabunmsupana.

19. Preparation and Biological Activity of New Collagen Composites, Part I:
Collagen/Zinc Titanate Nanocomposites

By Madalina G. Albu, Todorka G. Vladkova, Iliana A. Ivanova, Ahmed S. A. Shalaby,
Veselina S. Moskova-Doumanova, Anna D. Staneva, Yanko B. Dimitriev, Anelya S.
Kostadinova, Tanya I. Topouzova-Hristova

Appl Biochem Biotechnol, DOI 10.1007/s12010-016-2092-x
Abstract:

The aim of this investigation was to develop new antimicrobial collagen/zinc titanate
(ZnTiOz) biomaterials using a sol—gel cryogenic draying technology in keeping the native
collagen activity. Broad-spectrum antimicrobial activity was demonstrated against
Firmicutes (Staphylococcus epidermidis, Bacillus cereus, and Candida lusitaniae) and
Gracilicutes (Escherichia coli, Salmonella enterica, and Pseudomonas putida)
microorganisms. The antimicrobial activity as well as the cytotoxicity were specific for the
different test microorganisms (Gram-positive and Gram-negative bacteria and fungi) and
model eukaryotic cells (osteosarcoma, fibroblast, and keratinocyte cells), respectively, and
both were depending on the ZnTiOsz concentration. Three mechanisms of the antimicrobial
action were supposed, including (i) mechanical demolition of the cell wall and membrane
by the crystal nanoparticles of the ZnTiOs entrapped in the collagen matrix, (ii) chelation
of its metal ions, and (iii) formation of free oxygen radicals due to the interaction between
the microbial cells and antimicrobial agent. It was concluded that the optimal balance
between antimicrobial activity and cytotoxicity could be achieved by a variation of the
ZnTiOs concentration. The antifungal and broad-spectrum antibacterial activity of the
studied collagen/ZnTiOs nanocomposites, combined with a low cytotoxicity, makes them a
promising anti-infection biomaterial.

Pe3rome:

Ilenra Ha TOBa M3cneaBaHe Oemie Ja ce pa3pabOTH HOB aHTUMHMKPOOEH Omomarepuaiu
KojareH/nuHK TtuTaHaTHU (ZnTiO3), m3nons3BamM 30J-resl KPUOT€HHa TEXHOJOTUS 3a
W3CylllaBaHE 3a TMOJJbpKaHE Ha HAaTUBHAa KOJareHOBa akKTHBHOCT. Jlokazaxme
[IMPOKOCTIICKThPHA aHTUMUKpOOHa akTuBHOCT cperny Dupmukytau (Staphylococcus
epidermidis, Bacillus cereus u Candida lusitaniae) u I'pauniankyTHu MUKpPOOpPraHH3MHU
(Escherichia coli, Salmonella enterica u Pseudomonas putida). AntumukpoOHaTa
aKTUBHOCT, KAKTO M IIUTOTOKCUYHOCTTA Ca CIIeU(UYHU CHOTBETHO 32 Pa3IMYHUTE TECTOBU
MHUKPOOPIraHu3MHU (TpaM-TIOJOKHUTEIHA U TPaM-OTPHIIATENIHM OaKTepUM U T'hOUYKH) U
MOJIETTHU €yKapUOTHHU KJIETKH (ocTeocapkoma, puOpoOiacTHU U KEPAaTUHOLUTHU KIIETKH),



kato u aete 3aBucAT oT ZnTiO3 konueHtparus. BeposTHu ca Tpu MexaHU3Ma Ha
AHTUMHUKPOOHOTO JCHCTBHE, BKIIOYHTETHO (1) MEXaHUYHO pa3pylliaBaHe Ha KIEThYHATA
CTeHa M MeMOpaHa OT KpUCTaTHUTe HaHo4yacTuiy Ha ZnTiO3, yJI0BeHH B KOJIar€HOBATa
Matpuia, (ii) xexaTupaHe Ha HETOBHTE METANHU WOHM U (iil) oOpa3yBaHe Ha CBOOOJHH
KHCIIOPOJIHU PATUKAIH, TBJDKAIIN CE Ha B3AUMOACHCTBHETO MKy MUKPOOHUTE KICTKH U
aHTUMHUKPOOHMS areHT. B 3akitoyeHue, onTUMaIHUAT OajaHC MEXAy aHTMMHKpoOOHAaTa
aKTUBHOCT M UIUTOTOKCMYHOCTTa MOXKE Ja ObJe NOCTUTHAT upe3 MpoMsiHa Ha
koHneHTpanuara Ha ZnTiO3. [IpoTuBors0M4HaTA ¥ IMUPOKOCIIEKThPHA aHTHOAKTepraIHa
aKTUBHOCT Ha W3CJIeJIBAHUTE HaHOKOMIO3UTH konareH/ZnTiO3, cbueraHa c HHCKA
[IUTOTOKCUYIHOCT, TH TIpaBu obemaBail aHTHMHGEKIIN03eH OnoMaTeprat.

20. Antitumor Lipids—Structure, Functions, and Medical Applications

By Aneliya Kostadinova, Tanya Topouzova-Hristova, Albena Momchilova, Rumiana
Tzoneva, Martin R. Berger

Advances in Protein Chemistry and Structural Biology # 2015 Elsevier Inc. ISSN 1876-
1623 http://dx.doi.org/10.1016/bs.apcsb.2015.08.001

Abstract:

Cell proliferation and metastasis are considered hallmarks of tumor progression. Therefore,
efforts have been made to develop novel anticancer drugs that inhibit both the proliferation
and the motility of tumor cells. Synthetic antitumor lipids (ATLs), which are chemically
divided into two main classes, comprise (i) alkylphospholipids (APLs) and (ii)
alkylphosphocholines (APCs). They represent a new entity of drugs with distinct
antiproliferative properties in tumor cells. These compounds do not interfere with the DNA
or mitotic spindle apparatus of the cell, instead, they incorporate into cell membranes, where
they accumulate and interfere with lipid metabolism and lipiddependent signaling
pathways. Recently, it has been shown that the most commonly studied APLs inhibit
proliferation by inducing apoptosis in malignant cells while leaving normal cells unaffected
and are potent sensitizers of conventional chemo- and radiotherapy, as well as of electrical
field therapy. APLs resist catabolic degradation to a large extent, therefore accumulate in
the cell and interfere with lipid-dependent survival signaling pathways, notably PI3K-Akt
and Raf-Erk1/2, and de novo phospholipid biosynthesis. They are internalized in the cell
membrane via raft domains and cause downstream reactions as inhibition of cell growth
and migration, cell cycle arrest, actin stress fibers collapse, and apoptosis. This review
summarizes the in vitro, in vivo, and clinical trials of most common ATLs and their mode
of action at molecular and biochemical levels

Pe3rome:

Knerpunara mponudepaiinss U METacTa3uTe C€ CUMUTAT 3a OTIMYMUTEIHU Oelie3u Ha
TyMOpHara mporpecusta. [lopanu ToBa ca MOJOXKEHU YCHIIHS 3a pa3paboTBaHe Ha HOBH


http://dx.doi.org/10.1016/bs.apcsb.2015.08.001

IIPOTUBOPAKOBU JIEKApCTBA, KOWUTO MHXMOMpAT KakTo mpoiaudepanusra, Taka U
IIOJIBU’KHOCTTA Ha TYMOPHUTE KIETKH. CUHTETUUHUTE aHTUTYMOpHU Jiunuu (ATL), kouto
ca XMMUYECKHU pa3JiefieHH Ha IBa OCHOBHU KJiaca, BKIrouBar (1) ankundochomunuau (APL)
u (i1) ankungochoxonuuu (APC). Te npencraBisBaT HOBa IpyIlia OT JEKapCTBa C Pa3InyHU
aHTUNIpONU(epaTuBHU CBOICTBA B TYMOPHHUTE KIETKM. T1€3W ChEIAWHEHHS HE
B3aumMozeicraar ¢ JJHK mnyu MUTOTHUHOTO J€/IMTETHO BPETEHO Ha KJIeTKaTa, BMECTO TOBa
T€ ce BKJIIOYBAT B KJIEThYHUTE MEMOpaHM, KbJIETO CE HATPYIBAT U MOBJIUABAT JIMIUIHUS
MeTa0O0JIU3bM U JIMIUI03aBUCUMUTE CUTHAIHU IbTUIIA. Hackopo Gelre nokaszaHo, ye Hai-
yecto uscneaBanute APL mnxubupar nponudepanusra ype3 HHIyLUPaHEe Ha alolTo3a B
37I0KQYECTBEHU KIJIETKH, KaTO OCTaBAT HOPMAIHUTE KJIETKH HE3aCerHaTH U Ca MOIIHHU
CEHCHOMIIN3aTOPH HAa KOHBEHIIMOHAIHATA XUMHUO- U JIbUeTepantsi, KakTo U Ha TepanusTa ¢
enexkTpuuecko mnosne. APLs 710 ronsimMa cTereH ca ycTOMYMBY Ha KaTaboJIMTHO pa3rpaxaaHe,
CIIEZIOBATENTHO C€ HATpyHBaT B KJETKaTa W TOBJIHMABAT JIUIH]-3aBUCHMUTE CHTHAIIHU
IBTHUIIA 32 onelsiBane, mo-crenuanHo PI3K-Akt u Raf-Erk1/2, u de novo pocdonunuana
O6uocunreza. Te ce MHTepHaIM3MpaT B KIeTbYHAaTa MeMmOpaHa upe3 raft nomeHu u
NPUYMHSBAT PEAKLUUU HAJ0dy [0 Bepurara KaTo MHXMOMpaHE Ha KIEThUYHMS PACTeX U
MUTpalys, CHUpPAaHE Ha KIEThYHMS LUKBJ, KOJIAIC HAa aKTUHOBHUTE cTpec-pulOpu u
anonTo3a. To3u mperiyien 06001maBa in vitro, in vivo U KIMHAYHUATE U3MUTBAHUS Ha Hail-
gyecto cpemannte ATLS U TeXHUS HAYMH Ha JCHCTBUE HA MOJEKYJISPHO M OMOXUMHYHO
HUBO

21. Comblike Polyethylenimine-Based Polyplexes: Balancing Toxicity, Cell
Internalization, and Transfection Efficiency via Polymer Chain Topology

By E. Haladjova, S. Halacheva, V. Posheva, E. Peycheva, V. Moskova-Doumanova,
T. Topouzova-Hristova, J. Doumanov, and S. Rangelov

Langmuir 2015, 31, 10017-10025 DOI: 10.1021/acs.langmuir.5b02408
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Comblike polyethylenimines with varying degrees of polymerization of both the main and
side chains as well as different grafting densities were evaluated as gene delivery vectors.
They were able to condense linear and plasmid DNA into nanosized polyplex particles with
dimensions and surface potentials in the 130—-330 nm and —30 to +15 mV ranges,
respectively, depending on the amine/ phosphate (N/P) ratio. The polyplexes remained
stable in aqueous and buffer solutions from several hours up to several days. The moderate
colloidal stability was also manifested in a relatively broad size distribution (PDI typically
above 0.2) and structural polymorphism observed by transmission electron microscopy.
Both the neat polymers and polyplexes displayed low cytotoxicity in WISH cells as the
relative cell viability was more than 60%. Experiments with lysosomal fluorescence
staining revealed that the internalization pathways and, in turn, transfection efficiency of
the polyplex nanoparticles depended on the polymer chain topology. The vector systems
based on the polymers of denser structure can be considered to be promising systems for
gene transfection in eukaryotic cells.

PE3IOME:

['pebenonono6HN MONMUETUIICHUMHUHU C PA3IMYHU CTETIEHU HA MOJUMEpU3alusl KaKTo Ha
rJIaBHATA, TaKa U HA CTPAHWUYHHUTE BEPUTH, KaKTO M PA3JIMYHU IUTBTHOCTH Ha MpPUKAadaHEe
Osixa OIICHEHM KaTo BEKTOPH 3a JIOCTaBKa Ha TEHETHYEH MaTepual. Te yCIeUurHo
KOHJIEH3UpaT JuHerHa U IasMuaHa JIHK B HaHOpasMepHM IMONMINUIEKCHU YacTULH C
pa3Mepu U MOBbPXHOCTHU MOTEHIIUAIN ChOTBETHO B nuana3zona 130-330 nm u -30 go +15
mV, B 3aBHCUMOCT OT choTHouieHuero amuu/¢ocdar (N/P). Ilomumnexcute ocraBar
CTaOWJIHU BBB BOJHH U Oy(depHHU pa3TBOPH OT HIKOJIKO 4aca J0 HAKOJIKO JHU. YMepeHaTa
KOJIOM/IHA CTaOWJIHOCT CBILO C€ IMPOsBABAa B OTHOCUTETHO LIMPOKO paslpeiesieHHe Ha
pa3mepa (PDI o6uxHoBeHo Hax 0,2) u CTpykTypeH moiuMop¢du3bM, HaOIOAaBaH ype3
TPAaHCMHUCHOHHA €JeKTPOHHAa MHUKpOCKomus. KakTo 4dnCTHTE TMOoNMMepu, Taka W
TTOJIUTJIEKCUTE TTOKa3BaT HUCKA MUTOTOKCUYHOCT B WISH kiteTku, Thif KaTo OTHOCUTETHATA
KJIEThYHA J>KHM3HECHOCOOHOCT € moBeue oT 60%. ExcrnepuMeHTHTE C JM3030MHO
(ITyOopeclieHTHO OILBETSBaHE pa3Kpuxa, ue IbTUIIATAa Ha WHTEpHAIW3AIUSA W, OT Jpyra
cTpaHa, e(eKTUBHOCTTA Ha TPAaHC(HEKIUATA Ha MOJUIUIEKCHUTE HAHOYACTUIM 3aBUCAT OT
TOIIOJIOTUSATA HA ITOJIMMEpHATa Bepura. BekropHure cuctemu, 6a3upaHu Ha MOJIMMEPH € MO-
IUTBTHA CTPYKTYpa, MOT'aT Jla Ce CYUTAT 3a 0OelaBallyl CUCTEMH 3a F'eHHA TPaHCEKIUs B
€YKapUOTHH KJIETKH.

22. Effects of vipoxin and its components on HepG2 cells

By Jordan Doumanov, Kirilka Mladenova, Tanya Topouzova-Hristova, Stoyanka
Stoitsova, Svetla Petrova

Toxicon 94 (2015) 36e44 http://dx.doi.org/10.1016/j.toxicon.2014.12.009

Abstract


http://dx.doi.org/10.1016/j.toxicon.2014.12.009

Snake venom Phospholipases A2 (svPLA2) are among the main toxic venom components
with a great impact on different tissues and organs based on their catalytic specificity and a
variety of pharmacological effects, whose mechanism is still under debate.

The main toxic component, isolated from the venom of Vipera ammodytes meridionalis, is
the heterodimeric postsynaptic ionic complex vipoxin, composed of a basic and toxic PLA2
enzyme subunit (GIIA secreted PLA2) and an acidic, enzymatically inactive and nontoxic
subunit vipoxin acidic component (VAC).

This study demonstrates for the first time that vipoxin and its individual subunits affect
integrity and viability of HepG2 cells displaying differences in their pharmacological
activities. Under the experimental conditions, the individual PLA2 subunit induces
cytotoxicity, cytoskeletal rearrangements and triggers early apoptosis in a concentration-
dependent manner related to its enzymatic activity. Vipoxin and VAC do not affect cell
viability but manifest high degree of genotoxicity, whereas DNA damage induced by PLA2
subunit could be defined as moderate and not associated with its catalytic activity. Our
results suggest that the interactions between vipoxin subunits play an important role in
HepG2 cell response and most likely affect the observed distinction between cyto- and
genotoxicity.

Pe3rome:

@ochonunazure A2 ot 3mumiicka otpoBa (sVPLA2) ca cpex OCHOBHHMTE TOKCHUYHHU
KOMITOHCHTH Ha OTpOBaTa C TOJSIMO BB3JCHCTBUE BHPXY PA3IUYHHU ThKAaHU U OPTaHH BH3
OCHOBa Ha TSXHATa KaTAIMTHYHA CIEHU(PUIHOCT M pa3zHOOOpasue OT (apMaKOJIOTHIHHU
edeKTH, YUHTO MEXaHU3BM BCE OIIle ce 00CHKIA.

OCHOBHHUAT TOKCHYEH KOMIIOHEHT, M30JHMpaH OT oTpoBara Ha Vipera ammodytes
meridionalis, e xeTepoAMMEPHHUSAT MOCTCHHANITUYECH HOHEH KOMILUICKC BUTIOKCHH, ChCTaBEH
oT ocHoBHa M TokcuuyHa PLA2 ensumua cybegununa (GIIA cexperupan PLA2) u
KHCEITMHHA, CH3UMHO HEaKTHBHA M HETOKCHYHA CyOeIMHHIIA, KUCEIMHEH KOMITOHCHT Ha
Bunokcud (VAC).

ToBa mpoyuyBaHe JEMOHCTPUpA 3a IIBPBH WHT, Y€ BHUIIOKCHHHT W HETOBHTE
WHIUBUAYAIHA CYOCIMHULIN BIUAAT BbPXY LIEJOCTTA U KU3HECTIOCOOHOCTTA HA KIETKHUTE
HepG2, mnoka3Bamm pa3iukd B TeXHUTe (apMakoIOrMyHU akTUBHOCTU. [lpum
eKCTIepUMEHTaTHUTe yCcIOoBUS  WHAMBHAyamHaTa PLA2 cybemununa wuHIynmpa
[IUTOTOKCUYHOCT, IIUTOCKEJIETHH MPEHAPEekKTaHUS U 3a/IeHCTBA paHHA alonTo3a Mo Ha4yKH,
3aBHCHM OT KOHIIEHTpAlUATa, CBbpP3aH ¢ HelfHaTa eH3UMHa akTUBHOCT. Vipoxin u VAC He
BIUSAT Ha KIEThYHATA JKU3HECIIOCOOHOCT, HO TIPOSBSIBAT BHCOKA CTEIEH Ha
T€HOTOKCHUYHOCT, JoKato yBpexaaHeto Ha JIHK, nmpenusBukano or PLA2 cyGemununa,
MOJKE J1a C€ OTPEIEIIM KaTO YMEPEHO U HE € CBBbP3aHO C HETOBaTa KaTAIMTUYHA aKTUBHOCT.
Hammre pesynraTe mpeamosnaraT, 4e B3aWMOJCHCTBHATA MEXIY CYOCIMHHIIUTE HaA
BUIIOKCUH UTpasT BaxkHa pois B HepG2 kieTh4HMS OTTOBOP U HAN-BEPOSTHO BIUSSAT HA
Ha0II0/1aBaHOTO Pa3rpaHUYCHUE MEXKY IUTO- U TECHOTOKCHYHOCT.



23. Cell proliferation in in vivo-like three-dimensional cell culture is regulated by
sequestration of ERK1/2 to lipid rafts

By R. Skrobanska, A. Evangelatov, N. Stefanova, T. Topouzova-Hristova, A. Momchilova
and R. Pankov

Cell Prolif., 2014 doi: 10.1111/cpr.12112
Abstract:

Objectives: Regulatory mechanisms of cell proliferation have been extensively studied as
they represent major challenges when dealing with pathologies such as fibrosis,
tumourigenesis or tissue regeneration. Numerous in vitro studies still exploit conventional,
two-dimensional cell cultures where cells are forced to adhere to unnaturally stiff and flat
surfaces of culture dishes. In the living organism, however, each cell is in contact with
components of the extracellular matrix and/or neighbouring cells, thus creating a complex
threedimensional (3D) tissue structure. The current paper describes a native 3D culture of
cells, based on the GD25b1 fibroblast cell line, and its use for investigating cell proliferation
in in vivo-like conditions.

Materials and methods: Four-day post-confluent culture of GD25b1 fibroblasts resulted in
formation of a 3D system of cells embedded in naturally synthesized extracellular matrix.
Morphological characterization of the culture was performed by histochemistry,
immunohistochemistry and immunofluorescence. Viability/proliferation was assayed by
MTT testing, FACS analysis and Western blotting for determination of expression levels
and activation status of the relevant signalling molecules.

Results: GD25b1 fibroblasts, grown as 3D culture, gave rise to tissue-like structures
characterized by low level of apoptosis, low senescence and development of 3D matrix
adhesions, typical of living tissues. Transition to three-dimensionality led to a switch from
exponential to linear culture growth, accompanied by accumulation of activated ERK1/

2 into caveolin-containing raft domains. Disruption of raft domains as well as reverse
transition from 3D back to monolayer culture led to release of phosphorylated ERK1/2 from
rafts, activation of cyclin D1 expression and increase in proliferation levels.

Conclusions: These results imply that under in vivo-like conditions, cells might achieve
reduction of their proliferation level by sequestering activated ERK1/2 to lipid rafts.

Pesrome:

Henu: PerynaTopHuTe MexaHU3MU Ha KJIeThbuHaTa nposrdeparius ca 00CTOWHO MPOYUYEHH,
THU KaToO TE MpPEJCTaBIsIBAaT TOJEMH MPEAU3BUKATEICTBA MIPHU paboTa ¢ MAaTOJIOTUU KaTo
¢ubpo3a, TyMOporeHesa Wi ThbKaHHA pereHepanus. MHOroOpoitHM in vitro Mpoy4YBaHUs
BCE OILIE M3MOJI3BAT KOHBEHIMOHAIHM, ABYW3MEPHU KIETBUHU KYJITYpH, IPU KOUTO
KJIETKATE Ca NPUHYAEHHU Ja CE€ MNPUABPKAT KbM HEECTECTBEHO TBBPAU M IUIOCKU
MOBBPXHOCTHU Ha ChOBETE 3a KyATHBHpaHe. B >xuBus opranu3bM obaye Beska KIIETKa € B
KOHTAKT C KOMIIOHEHTH Ha U3BBHKJIETHYHUS MATPUKC /UM CbCETHU KIIETKU, KaTO 110 TO3U



Ha4YuH Ch3/aBa ciaokHa Tpun3dMepHa (3D) ThkanHa cTpykTypa. Hacrosmara cratusi onmucsa
ecrectBeHa 3D KynTypa Ha KIETKM, Oa3upaHa Ha KIeTbYHa JHHHUA OT (uOpobractu
GD25b1, 1 HEWHOTO M3MON3BaHE 3a M3CIEABaHE Ha KIEThUHA Mpoiudepanus B in Vivo
110100HU yCIIOBUSL.

Marepuanu u MeTou: YeTHpUIHEBHO NOCTKOH(DIYEHTHO KYITUBHUpaHe Ha GuOpobdiacTu
GD25bl nmosenme no obOpasyBane Ha 3D cucrema OT KJIETKH, BrpaJicHM B €CTECTBEHO
CUHTE3UPAH U3BBHKIETHYECH MAaTPUKC. MOP(OIOTHYHOTO XapaKTepU3upaHe Ha KyJITypara
Oellle M3BBPHICHO 4YPE3 XHCTOXUMHUS, HMYHOXUCTOXHUMHS U HUMYHO(DIyOpeCLEHIHSs.
KusznecnocobHnocTTa/mponudepanusara 6emie ananuzupana upe3 MTT tect, FACS ananu3
u Western blotting 3a onpenensHe Ha HUBaTa Ha €KCIPECHs U cTaTyca Ha aKTUBUpPaHE Ha
CHOTBETHUTE CUTHAIIHU MOJICKYJIH.

Pesynraru: GD25bl  ¢ubpobmactute, orrnexxmanm kato 3D xkyntypa, oOpaszyBaxa
THKAHOIMOIOOHU CTPYKTYpPH, XapaKTEpU3HMpAIlyd Ce C HHCKO HHUBO Ha amomnTo3a, HUCKO
cTapeeHe U pa3BuTHE Ha 3D MaTpu4HM aaXe3uu, TUIIMYHU 3a KUBUTE ThbKaHU. [IpexoasbT
KbM TPUU3MEPHOCT JOBEJIE 10 MIPEMUHABAaHE OT €KCIIOHEHIIMAlIEH KbM JIMHEEH pacTex Ha
KyATypaTta, NpUAPYXKEH OT HarpynBaHe Ha aktuBupan ERK1/2 B padt momenw,
ChIIbpIKaIIy KaBeosnH. Pa3pyiiaBanero Ha padTOBUTE JOMEHHU, KAKTO U OOPATHUST IPEXO]T
ot 3D o6paTHO KbM MOHOCTIOIHA KYATYypa JOBele 10 0cBOOOXKIaBaHe Ha (pochopunmpan
ERK1/2 ot padroBere, akTuBHpaHe Ha eKcHpecusaTa Ha HUKIMH D1 u moBumiaBane Ha
HUBaTa Ha npoudeparms.

3axmouenns: Te3n pe3yiTaTtd Hpearnonaratr, 4e NMpU YCIOBUS, MOJOOHM HA in Vivo,
KJICTKUTE MOTAaT Ja IMOCTUTHAT HaMalliBaHE Ha HUBOTO Ha TAXHATA Mpoimdepanus upes3
cexkBecTupane Ha akTuBupad ERK1/2 B nunuaau padrose.

24. PREPARATION AND BIOLOGICAL ACTIVITY OF NEW COLLAGEN
COMPOSITES PART II: COLLAGEN/REDUCED GRAPHENE OXIDE
COMPOSITES

Todorka G Vladkova, Iliana A lvanova, Anna D Staneva, Madalina G Albu, Ahmed S A
Shalaby, Tanya | Topousova, and Anelia S Kostadinova

J Arch Mil Med. e46406. doi: 10.5812/jamm.46406
Published online 2017 March 6.

Abstract

With the idea of exploring the biological activity of some newly synthetized chemical
compounds and their combinations for development of novel antimicrobial collagen
biomaterials, a serial investigation was initiated, starting with the preparation and biological
activity study of Collagen/ZnTiO3 nano-composites. This serial investigation continued
with the preparation and biological activity study of new collagen-based composites in
which self-prepared reduced graphene oxide (RGO) sheets were included as an
antimicrobial agent. The new porous collagen/RGO composites demonstrated specific
antimicrobial activity to different types microbial species; well pronounced activity against



gram-positive microorganisms (Listeria innocua and Bacillus cereus, both bacteria with
typical chains forming, large size cells, and Candida lusitaniae, fungus with specific micelle
organization) and lack of activity against gram-negative bacteria (Pseudomonas putida,
Salmonella enterica, Pseudomonas aeruginosa, and Escherichia coli; all bacteria with small
size cells) combined with lack of cytotoxicity to eukaryotic cells. For the first time, well-
pronounced antifungal activity of collagen/RGO composites, depending on the RGO
concentration was observed. Sterile zone of 17mmwas measured for C. lusitaniae on
collagen/RGO composite, 2:1 wt/wt. The possible mechanism of the biological activity of
the new collagen/RGO composites was correlated with their characteristics and the specific
cell morphology and size of the test microorganisms. The results of this investigation
demonstrated that with their specific and adjustable bioactivity, the new collagen/RGO
composites are promising antimicrobial biomaterial for variety of biomedical applications,
including tissue engineering.

Pe3iome

Bbemie npoBeneHo cepuitHO H3cienBaHe, 3al0YBaIIO C MOATOTOBKATA M OICHSIBAHETO Ha
OuoorM4HaTa akTUBHOCT Ha HaHokoMIio3uTuTe Collagen/ZnTi03, c unesra 3a u3cienBane
Ha OWOJIOrMYHATa AKTHBHOCT HA HSKOW HOBOCHHTCTH3UPAHW XHMHYHHU CHEAWHCHHUS W
TEXHUTe KOMOWHANMM 3a pa3paboTBaHE HAa HOBH AHTHMHKPOOHH KOJIATCHOBH
onomarepuanu. ToBa cepuitHO U3cieABaHe MPOABIDKH C MOArOTOBKATa M IPOYYBAHETO HA
OMOJIOTMYHATA AKTHBHOCT Ha HOBM KOMIIO3UTH Ha 0a3ara Ha KOJIAareH, B KOHUTO
CaMOCTOSITETHO TPUTOTBEHU IMCTOBE OT peayuupan rpadeHoB oxcua (RGO) 0Osaxa
BKJIFOUEHU KaTo aHTUMHKpoOeH areHT. HoBute mopectu konareH/RGO kommosutu
JEMOHCTpHUpAT crnenuduyHa aHTUMUKPOOHA aKTUBHOCT KBbM pa3lU4YHU THUIIOBE
MUKpPOOPTaHW3MH;,  J00Ope  H3pa3eHa  aKTUBHOCT  Cpelly  IpaM-MOJIOKUTETHH
mukpoopranu3mu (Listeria innocua u Bacillus cereus, u aBere 6akrepun ¢ hopmupane Ha
tunuyHn BepurH, rojgemu kietku u Candida lusitaniae, reOuuku cbc creruduyuHa
MUIIETHA OpPTaHW3alWs) W JIMIICA HAa aKTHBHOCT CPEIly TPaM-OTPHUIATCIHH OaKTepHH
(Pseudomonas putida, Salmonella enterica, Pseudomonas aeruginosa u Escherichia coli;
BCUYKM OakTepuu ¢ MalbK pa3Mep Ha KIETKUTE) B KOMOMHAIMS C JHICa Ha
[IUTOTOKCUYHOCT KbM €YKapUOTHUTE KIETKHU. 3a MbPBU BT ce HabogaBa qo0pe n3paseHa
MPOTUBOI'bOMYHA AaKTUBHOCT Ha Kommo3utuTe komareH/RGO B 3aBucHMMOCT OT
koHmeHtpanuaTa Ha RGO. Crepuina 30Ha oT 17 mm Gerre u3mepena 3a C. lusitaniae
BbpXy KoiareH/RGO xommnosut, 2:1 wt/wt. Bb3MOXKHUAT MeXxaHU3bM Ha OMOJIOTMYHATA
aKTUBHOCT Ha HOBUTE KOMIO3UTH KojareH/RGO e cBbp3aH ¢ TEXHUTE XapaKTePUCTHKU U
crienpuIHaTa KICThYHA MOPQOJOTHUS M pa3Mep Ha TECTOBUTE MHUKPOOPTaHU3MHU.
Pesynrarure ot TOBa M3ClIe/IBaHE MOKa3axa, 4e ChC CBOSTA CIEeU(UIHA U pPeryaupyemMa
OMOAaKTUBHOCT, HOBHUTE KoMmo3uTu KomareH/RGO ca o6emaBan aHTUMHUKPOOEH
OnoMaTtepuan 3a pa3TUYHM OMOMETUITMHCKU TPUIOKEHHS, BKJIIOYUTEITHO THKAHHO
WHXEHEPCTBO.

25. METHOD FOR DETECTION OF POLYCATIONIC NANOPARTICLES LOADED
WITH DNA IN EUKARYOTIC CELLS



By T. Topouzova-Hristova, K. Mladenova, V. Moskova-Doumanova, R. Kalinova, E.
Haladjova, I. Dimitrov, S. Rangelov, J. Doumanov
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ABSTRACT

Development of new delivery systems of biological macromolecules in eukaryotic cells is
a scientific issue intensively studied in recent decades. Most of the methods used determine
the general cytotoxicity or availability of product as a result of transfection, without
considering the presence and behavior of the nanoparticles themselves in cells. This requires
the development of methods proving effective penetration and movement of nanoparticles
into cells. We propose a modified method by which one can trace the penetration of
nanoparticles loaded with DNA in different cell cultures

PE3IOME

Pazpa®oTBaHeTo Ha HOBHM CHUCTEMHU 3a JOCTaBsiHE Ha OHMOJIOIMYHM MAaKpPOMOJICKYJIU B
C€yKapuOTHM KIIETKM € HAay4eH BBIPOC, WHTEH3UMBHO H3CJIECABAH IIPE3 IOCICAHUTE
neceruierus. IloBeueTo OT M3MONI3BAHUTE METOAM OIPEAENAT 0o0IIaTa IUTOTOKCHYHOCT
WA HATMYHOCTTA Ha TIPOJIYKTa B PE3YIITAT HA TpaHCEKIHs, 0€3 1a OTYNTAT IPUCHCTBUETO
U TIOBEJIEHUETO HAa CaMUTE HAHOYACTHULIM B KJeTKuTe. ToBa Hanara pa3pa0OTBaHETO Ha
METOAM, JOKa3BalmM €(PEKTUBHOTO IPOHWKBAHE M JBI)KEHHWE HA HAHOYACTUIUTE B
kinerkure. Hue mpeanmarame moauduuupaH MeToJ, upe3 KOMTO MOXke Ja ce Mpocienu
IIPOHUKBAHETO Ha HaHOYacTUIM, HatoBapeHu ¢ JIHK B paznuunu kineTbuHu KynTypu



