HuTroToKcHMYHA AKTUBHOCT Ha HOBU JIaHTaHOBH (III) kommiiexkcu ot O6uc-
KYMapHHHA

Hpena Kocrosa, ['eopru Momeko, Masi 3axapueBa, Maprapura KapanBanosa

Pe3rome

Kommiiekcu ot mantan (III) ¢ Ouc-kymapuuu: Ouc (4-xuapokcu-2-okco-2H-xpom-3-ui) -
MUPUINH-2-WI-MeTaH; ouc (4-xuapokcu-2-okco-2H-xpom-3-ui) -mupuauH-3-UiI-MeTaH | OHC
(4-xunpoxcu-2-okco-2H-xpom-3-ui1) -nupuanH-4- wi-MeTaHbT 0sXa CHHTE3UPAHH YPe3 PEaKIusl
c nanraHoBa (III) com u nuranaure B KOJNMYECTBA, pPaBHU HA MOJIAPHO CBHOTHOIIEHHE
meta/murann 1:2. Komriekcute Osxa NPUTOTBEHW dYpe3 J00aBSIHE HAa BOJCH pPAa3TBOpP Ha
nanTadoBa (III) con kM BojieH pa3TBOp Ha JUTaH[a, KaTO BIOCIEACTBUE ce noBuinaBaiie pH Ha
CMecTa MOCTeNeHHO A0 okoo 5.0 upe3 nobaBsiHe HA pa3peieH pa3TBOP HA HATPUEB XUAPOKCHI.
JlantanoBute (III) xomruiekcu ¢ Ouc-kKymapuHU Osfxa XapakTEepU3UpPaHU C Pa3NUYHH (PU3UKO-
XUMUYHU METOJIM - €JIeMeHTeH aHanus, IR-, 1H- u 13C-IMP cnektpockonuu u Mac-CieKTpaiHu
nanau. CrnexkTpanHuTe AaHHU Ha komiuiekcuTe ¢ nanTaH (III) 6sxa uHTeprpeTupaHu Bb3 OCHOBA
Ha CpaBHEHHE ChC CIEKTPUTE Ha CBOOOAHMTE JIMTaHIU. TO3M aHAIM3 [10Ka3a, Y€ B KOMIUIEKCUTE
La (III) nuranaure ca KOOpAMHHpPAHU KbM METAIHUS HOH 4Ype3 JBETe JAECNPOTOHUPAHU
XUIPOKCHIIHU Tpynu. Bb3 ocHoBa Ha HabOmogaBanoto m(C = O) uH(ppayepBeHO H3MECTBaHE
CBILIO C€ Mpernojara y4yacTUeTO Ha KapOOHWJIHU TpyNU B KOOpJAMHAILMATAa Ha METalHUS HOH.
W3pbpmieH Oe wnutoTOoKcH4YeH CcKpuHMHr upe3 MTT ananu3. B Hacrosmoro mnpoydBaHe
U3BBPIINXME CPABHUTENIHA OIIEHKA Ha IIUTOTOKCHYHUTE €(EeKTH Ha TPUTE HOBOCHUHTE3UPAHU
JTAHTAaHOBU KOMILJIEKCA CPeIy KJIETKH ocTpaTa muenouaHa neBkemus HL-60 u oT xpoHHuHaTa
muenouaHa sneBkemus (CML) BV-173. B nombnuenue, nurotokcuunute edpextu Ha La (III)
KOMIUIEKC ¢ Ouc (4-xuapokcu-2-okco-2H-xpom-3-uin) -nupuanH-2-ui-MeTaH 0sxa OIeHEHH
BbpXy Kkierkn SKW-3. 3a na ce U3SCHAT HAKOM OT MEXaHU3MUTE Ha JeHCTBHE Ha
Ha0JIt0/1aBaHUTE IUTOTOKCUYHU €(PEKTH, HUE OLIEHHXME CIOCOOHOCTTa Ha TO3U KOMIUIEKC Jia
MpeM3BUKBAa MpPOrpaMupaHa KJIeTbuHAa CMBPT (Amonro3a C MOMOIITa Ha eJNEeKTPOPOpeTHUEH
aHaym3 Ha araposeH ren Ha JIHK), uzonmpan ot nuro3onHata (ppakius Ha TpeTupanute SKW-3
kjeTku. OcBeH ToBa Oe MpoBeleHa MHKPOCKONMYHA MOP(OJOrHYHA OLEHKAa Ha TPETUPAHUTE
KJIETKH, 32 Ja C€ YCTAaHOBAT MOP(OJOTHUYHUTE XapaKTEPUCTUKH, TOKA3aTeIHU 32 IPOrpaMUpaHa
KJIEThbYHA CMBPT.

KarouoBu nymm: buc-xkymapunu; Kommnekcu ot nanrtan (1I1); UY- u AMP cnektpu;
[utorokcnuna aktuBHOCT; JJHK



Cytotoxic activity of new lanthanum (111) complexes of bis-coumarins

Irena Kostova, Georgi Momekov, Maya Zaharieva, Margarita Karaivanova

Abstract

Complexes of lanthanum (I1l) with bis-coumarins: bis(4-hydroxy-2-oxo-2H-chromen-3-yl)-
piridin-2-yl-methane; bis(4-hydroxy-2-oxo- 2H-chromen-3-yl)-piridin-3-yl-methane and bis(4-
hydroxy-2-oxo-2H-chromen-3-yl)-piridin-4-yl-methane were synthesized by reaction of
lanthanum (111) salt and the ligands, in amounts equal to metal/ligand molar ratio of 1:2. The
complexes were prepared by adding an aqueous solution of lanthanum (I11) salt to an aqueous
solution of the ligand subsequently raising the pH of the mixture gradually to ca. 5.0 by adding
dilute solution of sodium hydroxide. The lanthanum (111) complexes with bis-coumarins were
characterized by different physicochemical methods—elemental analysis, IR-, 1H- and 13C-
NMR spectroscopies and mass-spectral data. The spectral data of lanthanum (I11) complexes
were interpreted on the basis of comparison with the spectra of the free ligands. This analysis
showed that in the La (I11) complexes the ligands coordinated to the metal ion through both
deprotonated hydroxyl groups. On the basis of the m(C=0) red shift observed, participation of
the carbonyl groups in the coordination to the metal ion was also suggested. Cytotoxic screening
by MTT assay was carried out. In the present study, we performed comparative evaluation of the
cytotoxic effects of the three newly synthesized lanthanum complexes against the acute myeloid
leukemia derived HL-60 and the chronic myeloid leukemia (CML)-derived BV-173. In addition
the cytotoxic effects of La (I11) complex with bis(4-hydroxy-2-oxo-2H-chromen-3-yl)-piridin-2-
yl-methane were evaluated on the SKW-3 cells. In order to elucidate some of the mechanistic
aspects of the observed cytotoxic effects we evaluated the ability of this complex to trigger
programmed cell death (apoptosis by means of agarose gel electrophoretic analysis of DNA),
isolated from the cytosolic fraction of treated SKW-3 cells. In addition, microscopic
morphological evaluation of the treated cells was carried out in order to establish morphological
features indicative for programmed cell death.

Keywords: Bis-coumarins; Lanthanum (I11) complexes; IR- and NMR spectra; Cytotoxic
activity; DNA



HI/ITOTOKCI/I‘IHa AKTUBHOCT HAa HOIlO(l)HJIOTOKCHH-HOI[OﬁeH JIMTHAH 0T Linum
tauricum Willd

H. Bacunes, I'. Momexos, M. 3axapuesa, C. Koncrautunos, I1. bpemuep, M. Xelinpuu, U.
Honkosa

Pe3rome

Hacrosmoro mnpoyuBaHe omnucBa TMpeABapuUTENIHATa OLEHKa Ha [MTOTOKCHMYHATA
aKTUBHOCT  HA  MOAOOHOTO  HAa  MOAO(DUIUIOTOKCHH  CheauHeHue  4'-meMeTun-6-
MeTOKCHITO0PUI0TOKCHH (4'-DM-6-Mptox), n3oaupaHo KaTo €IMH OT OCHOBHUTE JIMTHAHHU HA
Linum tauricum Willd. SSP. tauricum. [{utorokcuunurte edexru 4'-DM-6-Mptox Osixa orieHeHU
ype3 konopuMerpudeH MTT-TecT B YoBemkuTe JieBKeMUUHU KieThuHu Juann HL-60, BV-173
u LAMA-84. Anamusst Ha JIHK-dparmenrtanus u ananu3bt Ha uHxuOupane Ha NF-kB Osixa
U3BBPIICHHU, 3a J1a CE€ U3SACHAT HSIKOM OT MEXaHM3MUTE Ha IUTOTOKCMYHOTO JAEWCTBHUE Ha
M3CIEBAHOTO ChelMHEHHe. YcraHoBeHo Oe, de 4'-DM-6-Mptox mnposiBsiBa momuepTaHa
LUTOTOKCUYHOCT, KaTro croiiHocTuTe Ha ICsp ca HSIKOJIKOKpAaTHO TMO-HUCKHM OT TE3H Ha
pedepeHTHNSI aHTHHEOIIIACTUYEH areHT erorno3u. Ananu3sT Ha JIHK-pparmenTanusra paskpw,
ye jgeuenueto ¢ 4'-DM-6-Mptox npenu3BukBa amnonrto3a B kietkute Ha BV-173 u HL-60. beme
ycraHoBeHo, ye 4'-DM-6-Mptox uHIyIIMpa KOHIIEHTPAlMOHHO-3aBHCcUMO nHXnOupane Ha NF-kB
B KieTku Hela chriiacHo JaHHHMTE OT OT TecTa ¢ penopTepeH reH 3a |L-6 myuudepasza, koeto
Makap ¥ He HAIbJIHO, HO OTYACTH JONpPHHACS 33 IUTOTOKCHYHHUS MOTCHLIMAI HAa TECTBAHHS
nurHad. Bp3 ocHOBa Ha moNlyueHUTE pe3yiTaTh Moxke na ce 3akiatoun, ye 4'-DM-6-Mptox
W3WCKBA JONBIHHUTETHA (APMAKOJIOTUYHA M TOKCHKOJOTMYHA OIICHKa KaTro BB3MOXKHO
XUMHOTEPANEeBTUYHO cpecTBO. OCBEH TOBA MOpPay CPAaBHUTEIHO BUCOKHTE MYy KOHIEHTpPALUU
B OIMCAHMS PACTHUTENCH M3TOYHHUK MOXKE J1a C€ OOMHCIH BB3MOXKHOCTTA 32 HM3IIOJI3BAHETO MY
KaTo MPEIIeCTBEHUK 3a MOJYCHHTETUYHOTO MPOU3BOICTBO Ha JIEKapcTBa Ha 0a3aTa Ha JUTHAHU.

KawuoBu aymm: 4'-memernii-6-MeTOKCHIIOAOGHIIIOTOKCHH, JurHanu, Linum tauricum Willd.
SSP. maypukym, TATOTOKCHYHOCT, arronto3a, NF-k-B naxubupane



Cytotoxic activity of a podophyllotoxin-like lignan from Linum tauricum
Willd

N. Vasilev, G. Momekov, M. Zaharieva, S. Konstantinov, P. Bremner, M. Heinrich, I. lonkova

Abstract

The present study describes the preliminary evaluation of the cytotoxic activity of a
podophyllotoxin-like compound 4’-demethyl-6-methoxypodophyllotoxin (4’-DM-6-Mptox),
isolated as one of the main lignans of Linum tauricum Willd. ssp. tauricum. The cytotoxic effects
4’-DM-6-Mptox were assessed by the MTT-dye reduction assay against the human leukemic cell
lines HL-60, BV-173 and LAMA-84. DNA-fragmentation analysis and NF-kB inhibition assay
were performed in order to elucidate some of the mechanistic aspects of the cytotoxic action of
the investigated compound. 4’-DM-6-Mptox was found to exert prominent cytotoxicity, with
IC50 values being several-fold lower than those of the referent antineoplastic agent etoposide.
The DNA-fragmentation analysis revealed that 4’-DM-6-Mptox treatment triggered apoptosis in
BV-173 and HL-60 cells. In our hands 4’-DM-6-Mptox was found to induce concentration-
dependent NF-kB inhibition in HeLa cells as assessed by the IL-6 luciferase gene reporter assay,
which though not quite prominent, at least partly contributes to the cytotoxic potential of the
tested lignan. On the basis of the results obtained it could be concluded that 4’-DM-6-Mptox
necessitates further pharmacological and toxicological evaluation as a possible chemotherapeutic
agent. Furthermore due to its relatively high concentrations in the described plant source the
possibility for its use as a precursor for the semisynthetic production of lignan-based drugs,
could be considered.

Key words: 4’-demethyl-6-methoxypodophyllotoxin, lignans, Linum tauricum Willd. ssp.
tauricum, cytotoxicity, apoptosis,
NF-k-B inhibition



In vitro TokcMKOJIOTHYHA OLleHKA HA ABYsApPeH mIaTHHOB (II) komIuiekc ¢
alleTATHU JIUTAHIH

I'eopru Mowmekos, unsn @epaunanos, Anpuana bakanosa, Mas 3axapueBa, Cnipo
Koncrantunos, Maprapura KapanBanosa

Pe3rome

B HacTosAmo0TO M3cnenBaHe O OLEHEH TOKCUKOJOTHYHUS MOTEHIMA Ha TYMOP-MHXHOUpPALIHs
nBysiiped 1uiatuHoB (II) xommnexc (6uc (aumeraro) nuamuH-Ouc-l-anerato aumnatud (II)
muxunpat (BAP)), usnonssaiiku in VItro mMonenu 3a HEPPOTOKCHYHOCT, MHUEIOCYIPECUST U
HEBPOTOKCUYHOCT. [To OTHOLIEHNE HA HECHOTBETCTBUATA MEX/Yy OTIMYUTEIHATA TOKCUYHOCT HA
KJIMHUYHO M3I0JI3BaHUTE IUIATUHOBU JIEKAPCTBA, HUE U3IIOJI3BAXME TPU OTAEIHH pedepeHTHU
ChCIMHEHHs, KaKTO CIle[Ba. [HCIUIATHHA 3a OLEHKa Ha IN Vitro HeppoTOKCHYHOCT,
KapOOoIIaTHHA 32 KYJITHBUPAHU KJIETKH OT KOCTEH MO3bK U OKCAJIMIUIATHHA 32 OIpeIesisiHe Ha in
VItr0O HEBPOTOKCHKTHUSTA, CHOTBETHO. I[lOJyueHHTE pe3yinTaTH I[OKa3BaT, 4Ye H3CICABAHHUSAT
IBYSAJPEH KOMILUIEKC IPUTEKaBa MMO-HUCHK MOTEHIMAN J1a HHAYLIMpA BPeJHU €(PEKTU BbPXY Te3H
TUIUYHO TOJATIMBU Ha IJJATUHOBA TOKCHUYHOCT KJIEThYHHM IMOMYJIAllUU B CPaBHEHHE CbC
CBhOTBETHUTE pedepeHTHU JekapcTBa. Te3n OTKPHUTHs, 3a€IHO C OIpeneseHaTa B IPEAHIITHH
M3CIeBAaHU HUTOTOKCHYHA e(EKTHBHOCT Ha TO3M ABysapeH miatuHoB (II) kommiekc cpemry
YOBEIIKW TYMOPHM KJIEThYHHM JIMHUM, JONPUHACAT 3a JONBJIHUTENHATa MOJApOOHA
XapakTepucuTka Ha BAP kaTo NOTEeHIIMAIIHO aHTUHEOIUIACTUYHO CPEJICTBO.

KurouoBu nymu : buc (amieraro) nuamun-6uc-1-arneraro qunnatuHoB (II) nuxuapar,
Junykneapuu rmatuHoBu (1) kommnekcu, Hucnnatun, Kapoomnnatun, OkcanumiaTuH



In vitro toxicological evaluation of a dinuclear platinum(l1) complex with
acetate ligands

Georgi Momekov, Dilyan Ferdinandov, Adriana Bakalova, Maya Zaharieva, Spiro
Konstantinov, Margarita Karaivanova

Abstract

In the present study the toxicological potential of a tumor-inhibiting dinuclear platinum(ll)
complex (bis(acetato)diammine-bis-l-acetato diplatinum(ll) dihydrate (BAP)) was evaluated,
utilizing in vitro models of nephrotoxicity, myelosuppression and neurotoxicity. Regarding the
discrepancies between the hallmark toxicity of the clinically utilized platinum drugs, we used
three distinct referent compounds as follows cisplatin for the assessment of in vitro
nephrotoxicity, carboplatin in case of cultured bone marrow cells and oxaliplatin for the
determination of the in vitro neurotoxicty, respectively. The results obtained indicate that the
investigated dinuclear complex is endowed by a lower potential to induce detrimental effects
upon these typically susceptible platinum toxicity cellular populations as compared to the
corresponding referent drugs. These findings, together with the previously encountered profound
cytotoxic efficiency of this dinuclear platinum(1l) complex against human tumor cell lines, recall
for a further detailed evaluation of BAP as potential antineoplastic agent.

Keywords Bis(acetato)diammine-bis-l-acetato diplatinum(ll) dihydrate, Dinuclear platinum(ll)
complexes, Cisplatin, Carboplatin, Oxaliplatin



Epyuundgocgo-N, N, N-rpumerniimponuniamonuii (epy¢o3uH) e NOTEHUMATHO
AHTMMHEJIOMHO JIEKAPCTBO, JIMIIEHO 0T MHEJIOTOKCHYHOCT

Hesn 178 Iﬁocmbms, [Tnamen T. Togopos, Mas M. 3axapueBa, Kanosin JI. ['eoprues, bucepa A.
[Munuyesa, Ciupo M. Koncrantunos, Maptun P. beprep

Pe3rome

IIpexnasnauenue: Epydo3uH e 1.v. HHXEKIHOHEH aIKUI(POcHOXOINH, KOUTO € aKTUBEH CpeLLy
pa3IMYHU XEMAaTOJIOTUYHH 3JI0KaYeCTBEHH 3a0ossiBaHus iN Vitro. B HacTosioro mpoyyBaHe ca
u3cienBaHu epeKTUTE My BHPXY KICTBYHU JIMHUM Ha OT MyNTUIUIeH muenoM (MM) u BbpXy
MUIIM U YOBELIKU XeMaTonoeTnuyHu nporenutopuu kierku (HPC).

Metoau: M3nomsBanu ca ciaenuure MM knersbunn auaun: RPMI-8226, U-266 1 OPM-2.
[{utoTOKCHMYHOCTTa Ha epy(o3uH cOpsAMO Te3M KJIEThbYHU JIMHMM ce OmpenesneHa upes
kosopumerpuunus MTT-tect. HuBarta na excrpecus Ha Bcl-2, Bel-XL u pAkt, akruBupanero
Ha Kacmas, KakTo M pasienBaneto Ha PARP, Osxa wmsciaemsanu upe3 Western blotting.
Murpauusata Oe oueHeHa upe3 Moauduuupad anHanu3 Ha boiinpH. XemaronmormuHaTa
TOKCUYHOCT Ha epy(o3uH Oe MU3ciie/[BaHa C IIOMOIITAa Ha TECTOBE 33 KIIOHOT€HHOCT C HOpMaJHU
HPC oT My unm 40BEIIKH MPOU3XO/.

Pesyararu: OTkpuTa € 3HAYWTENHA IMTOTOKCHMYHA AaKTUBHOCT Ha epydo3uH copsmo MM
KJIeThbUHUTE JUHUHM. CpaBHEHMETO Ha XapaKTePUCTHKUTE Ha HWHAYLIUpaHaTa OT epydo3uH
KJIETbYHA CMBPT B TPUTE KIETHYHMU JIMHUU Pa3KpHUBa CIIOKEH MEXaHW3bM Ha JIEHCTBUE C
arioNTO3HU MEXaHW3MHM, MpeobsafaBaniy B kiaeTkure Ha OPM-2, u HeanonTo3HM MEXaHU3MH,
npeobnanaBamu B U-266 xierku. YyBcrBuTenHocTta Ha MM KJIETBYHUTE JIMHUM KbM
UHAyLMpaHaTa OT epy(oO3MH aromnTo3a Kopeiaupa OOpaTHOMPONOPLUOHATHO C HUBOTO Ha
excnpecust Ha Bcel-XL. Epydo3unbT ydacTBa B CHHEPrMYHM B3aWMOJICHCTBHSA C DPa3IUYHU
nekapcTtBa. OCBEH TOBa, TOM MOKa3Ba MOIIHA aKTUBHOCT, MHXHOUpaiiku murpanusta Ha RPMI-
8226 xnetku. Epydosunbt He € TokcumueH 3a HopMmasinute HPC oT mumm wnm 4oBemku
MIPOU3XO0Jl U JIOPU CTUMYJIMpa IMPOr€HUTOPUTE OT YOBEUIKA IIbIIHA BPHB KbM 00pazyBaHE Ha
IpaHyJOIUTHO-MaKpodarealHn KoJoHUM KoioHuU. OcBeH ToBa epy(Qo3uHBT HamalsiBa
TOKCUYHOCTTA Ha OeHnamycTuH Bbpxy muiu HPC.

3axuouenusi: Karo 110, npeacraBeHUTe JaHHU pa3KkpuBat, ye epy(PO3MHBT UMa MOTEHIIHAT
KaTO aHTUMHMEJIOMEH XUMHOTEPANIEBTHK U 3aCiy’KaBa [10-HATaTHIIHO Pa3BUTHE.

KuarouoBu nymu: Epydosun, Ankundocdoxonmau, MaHO)ecTBeH Muenom, [LIuTOTOKCHIHOCT,
XeMaTornoeTHYHU IpOoreHepaTopu, AHTUMUTPALIMOHHO JACHCTBUE



Erucylphospho-N,N,N-trimethylpropylammonium (erufosine) is a potential
antimyeloma drug devoid of myelotoxicity

Deyan Y. Yosifov, Plamen T. Todorov, Maya M. Zaharieva, Kaloyan D. Georgiev, Bissera A.
Pilicheva, Spiro M. Konstantinov, Martin R. Berger

Abstract

Purpose Erufosine is an i.v. injectable alkylphosphocholine which is active against various
haematological malignancies in vitro. In the present study, its effects on multiple myeloma
(MM) cell lines and on murine and human hematopoietic progenitor cells (HPCs) were
investigated. Methods The following MM cell lines were used: RPMI- 8226, U-266 and OPM-2.
The cytotoxicity of erufosine against these cell lines was determined by the MTT-dye reduction
assay. Bcl-2, Bel-XL and pAkt expression levels, activation of caspases, as well as cleavage of
PARP, were studied by Western blotting. Migration was evaluated by a modified Boyden-
chamber assay. The haematologic toxicity of erufosine was assessed using clonogenicity assays
with normal HPCs of murine or human origin. Results Significant cytotoxic activity of erufosine
against the MM cell lines was found. Comparison of the characteristics of erufosine-induced cell
death in the three cell lines revealed a complex mode of action with apoptotic mechanisms
prevailing in OPM-2 cells and non-apoptotic mechanisms prevailing in U-266 cells. The
sensitivity of the MM cell lines to erufosine-induced apoptosis correlated inversely with the Bcl-
XL expression level. Erufosine participated in synergistic interactions with various drugs.
Furthermore, it showed potent migration-inhibiting activity in RPMI-8226 cells. Erufosine was
not toxic to normal HPCs of murine or human origin and even stimulated progenitors from
human umbilical cord blood to form granulocyte/macrophage colonies. Moreover, erufosine
ameliorated the toxicity of bendamustine to murine HPCs. Conclusions Overall, the data
presented reveal that erufosine could have potential as an antimyeloma drug and deserves further
development.

Keywords Erufosine, Alkylphosphocholines, Multiple myeloma, Cytotoxicity, Haematopoietic
progenitors, Antimigratory activity



Epydo3un norucka paka Ha rppaara in vitro u in vivo mopaau HeroBarta
akTuBHOCT BbpXY nporennurte PI3K, c-Raf u Akt

WNnuna K. lunesa, Mas M. 3axapueBa, Cnupo M. Koncrantunosn, Xancropr A6, Maptun P.
beprep

Pe3rome

Ilea: ToBa mnpoyuBaHe wu3cielBa AHTHMHEOIUIACTUYHMS €(PEKT Ha MeMOpaHHO-aKTHUBHHUS
ankuiapochoxonuH epyHo3uH MpU MOJACIM HA KapUWHOM Ha rbpjara IiN VItro u in Vivo u
orpenesns BIMSIHUETO My Bbpxy curHanHuTe nbtuiia PI3K/Akt u Ras/Raf/MAPK.

Metoau: AmnTHnponudepatuBHUAT epekr Ha epydosun In  Vvitro Oe ompeneneH ¢
kojopumerpudeH MTT TectT u aHTHHEOoIIacTHYHATa €(DUKACHOCT BBPXY pacTeka Ha TyMmopa 0e
U3CJe/BaH Ype3 M3MEpBaHE Ha CPEJHHUTE OOILM TYMOPHHM OOEMHM Ha TPETHPAHU M KOHTPOJIHU
rpynu mrbxoBe. VIMyHOOJ0T aHanu3bT O€ M3I03Ba 32 OTKPUBAHE Ha IIPOMEHHM B HMBOTO Ha
ekcrpecus Ha curHanaute Mosekynu p-PI3K (p-p85), p-Akt npu Thr 308 u p-cRaf.

Pe3yararu: Bp3 ocHoBa Ha croiiHocTTuTe Ha ICs0 (40 UM), KIIETHYHUTE TMHUH OT KaPIIUHOM Ha
mieuHa xie3a MCF-7 u MDA-MB 231, kouto ca CbOTBETHO HOJIOKUTEIHU U OTPULIATEIHH 3a
€CTPOTCHHHUSI pelenTop, OsXxa eIHAaKBO YyBCTBUTEIHH KbM epydo3uH. B nombineHue,
epypo3uHbT MpuUMHU HamassiBane Ha (ocdopumupanero Ha PI3K (p85), Akt (PKB) mpu Thr
308 u cRaf u B aBere kneTpuHM MHUK. OCBEH TOBA, MPUJIAraHETO Ha epy(O3UH IPU IIBXOBE C
KapIIMHOM Ha MJIEYHa >KJie3a, MHAYLHpaH aBTOXTOHHO C METWJIHHUTPO30ypes, IMpelu3BUKBa
3HAUMTENIHA JI0303aBHCHMa pEAyKIUs Ha Tymopa ¢ moBeue oT 85% (p <0,05), mpu moGpa
MIOHOCHMOCT, 3ary0a Ha TeJEeCHO TerJIo A0 MakcuMmaiHo 7% W HamalieHa cMbpTHOCT (2 ot 35,
BMecTO 6 oT 18 npu koHTponHaTa rpyma, p <0,002).

3akaouennsi: Pesyiaratute sICHO TMMOKa3BaT, 4e epy(o3WH MpuUTekaBa BHCOKa IN Vitro
AQHTUHEOIUTACTUYHA AaKTHBHOCT HE CaMO B YOBEHIKM KJICTHUHUTE JIMHUU OT KapIMHOM Ha
MJIeYaHa KJie3a, HO M MPH KaplUHOM Ha MIIeYHATa >Kjie3a MpH IurbXxoBe iN Vivo. OcBeH ToBa
MOJKE Jla Ce YCTaHOBH, Y€ MEXaHMW3MBT Ha JCHUCTBHE Ha epy(O3WH BKIIOYBA BIHSHHE BBPXY
curHainnure nptuina Ha PI3K/Akt u Ras/Raf/MAPK.

Kirouosu nymn: Epydosun, kapiuHom Ha repaata, PI3K, Akt, Ras, Raf



Erufosine suppresses breast cancer in vitro and in vivo for its activity on
PI13K, c-Raf and Akt proteins

Ilina K. Dineva, Maya M. Zaharieva, Spiro M. Konstantinov, Hansjo rg Eibl, Martin R. Berger

Abstract

Purpose: This study investigated the antineoplastic effect of the membrane active
alkylphosphocholine erufosine in breast carcinoma models in vitro and in vivo and determined
its influence on the PI3K/Akt and Ras/Raf/MAPK signaling pathways.

Methods: The antiproliferative effect of erufosine in vitro was determined by the MTT dye
reduction assay, and the antineoplastic efficacy on tumor growth was investigated by relating the
mean total tumor volumes of treated and control rats. Immuno blot analysis was used for
detecting changes in the expression level of the signal molecules p-PI3K (p-p85), p-Akt at Thr
308 and p-cRaf.

Results: Based on their IC50 (40 UM, respectively), the breast carcinoma cell lines MCF-7 and
MDA-MB 231, which are estrogen receptor positive and negative, respectively, were equally
sensitive to erufosine. In addition, erufosine caused dose-dependent decreases in the
phosphorylation of PI3K (p85), Akt (PKB) at Thr 308 and cRaf in both cell lines. Moreover,
administration of erufosine to rats bearing autochthonous methylnitrosourea induced rat
mammary carcinomas caused a significant dose-related tumor remission by more than 85 %
(p<0.05), which was well tolerated, as evidenced by a body weight loss of maximally 7 % and
reduced tumor related mortality (2 of 35 instead of 6 of 18 controls, p<0.002).

Conclusions The results clearly indicate that erufosine possesses high antineoplastic activity not
only in human breast cancer cell lines in vitro but also in rat mammary carcinoma in vivo. In
addition, it can be derived that the mechanism of action of erufosine involves influence on both,
PI3K/Akt and Ras/Raf/MAPK signaling pathways.

Keywords: Erufosine, Breast carcinoma, PI3K, Akt, Ras, Raf



Epy¢o3uH exHOBpeMeHHO MHAYIHPA aNIONTO3a U aBTO(arus 4pes
MoayJupaHe Ha curHajJHus nbT Akt — mTOR B opaJjieH IOCKOK/IEThY€EH
KApPUUHOM

Baiimanu Kanyp, Mas M. 3axapuea, Cats H. Jlac, Maptun P. Beprep

Pe3rome

W3cnenBaxmMe MPOTHBOTYMOpHATa AaKTUBHOCT Ha epy(Qo3MH B KIETHYHUTE JMHUM Ha
IUIOCKOKJIEThUEH OpaJieH KaplUUHOM [0 OTHOUIEHHE Ha KIeTbhuHaTa mnpoiudeparus,
KJIOHOT€HHOCTTa, WHAYKIUSATA Ha aBTO(Arus/amornTos3a, KJIEThUCH IMKBI U CUTHAIHUSA ITBT
mTOR. Epydo3unbT mokaza 10303aBUCHMa IIUTOTOKCHYHOCT BbB BCHUYKU KJIETHYHH JIMHHH,
npenr3BUBa aBTOo(arus, KakTo U aromnTo3a, OJoKHpa KIeTbuHUs LUKBI B G2 u Moaynupa
excripecusita Ha 1UKIMH D1. ITlo-natatbk epydosunbT wmuxubupa Qochopunupanero Ha
ocHoBHU KoMmoHeHTH HAa MTOR b, kato p-Akt mpu Serd73 u Thr308 ocrarsiu, p-Raptor, p-
MTOR, p-PRAS40 u nHeroBute cyOcTpatu Hagony mo Bepurata p-p70S6K u p-4EBPI1 mo
710303aBHCUM HauuH. [IpenBapuTeIHOTO TpeTupaHe Ha TymMopHuTe Kietku ¢ p-MTOR SiRNA
YCHUIIM IIUTOTOKCUYHHA €(DeKT Ha epy(O3UH, CPABHUMO C IUCILIATHHA, HO B IO-CHUJIHA CTENCH OT
panamuIiHa.

KurouoBu nymm: opasnen miockokinerrdeH pak, mTOR curnanna kackana, ankuinhocpoxouH,
epydo3uH, aBTodarus



Erufosine simultaneously induces apoptosis and autophagy by modulating the
Akt-mTOR signaling pathway in oral squamous cell carcinoma

Vaishali Kapoor, Maya M. Zaharieva, Satya N. Das, Martin R. Berger

Abstract

We investigated the anticancer activity of erufosine in oral squamous carcinoma cell lines in
terms of cell proliferation, colony formation, induction of autophagy/apoptosis, cell cycle and
mTOR signaling pathway. Erufosine showed dose-dependent cytotoxicity in all cell lines, it
induced autophagy as well as apoptosis, G2 cell cycle arrest and modulation of cyclin D1
expression. Further erufosine downregulated the phosphorylation of major components of mMTOR
pathway, like p-Akt at Ser473 and Thr308 residues, p-Raptor, p-mTOR, p-PRAS40 and its
downstream substrates p-p70S6K and p-4EBP1 in a dose-dependent manner. The pre-treatment
of tumor cells with p-mTOR siRNA increased cytotoxic effects of erufosine comparable to
cisplatin but higher than rapamycin.

Keywords: Oral squamous cell cancer, mTOR signaling cascade, Alkylphosphocholine,
Erufosine, Autophagy



TpuTepneHOUAHU caniOHUHU 0T KopenuTe Ha Gypsophila trichotoma Wender

Jlopanc Byrken-Ha3zabaauoxo, Penera I'eBpenoBa, Hukonac bopue, JJlomunuk Xapakar,
[Tapnot Cas, Anekcanabp Benr, Masnk Txakyp, Mast 3axapueBa, Makc XeHpu

Pe3rome

Ot xopenute Ha Gypsophila trichotoma Wender 6sixa n3onupanu eauHaICCET TPUTEPIICHOM, THH
canmonnnau. (G. trichotoma Wender. Var. Trichotoma) (Caryophyllaceae), 3aenno ¢ emHo
M3BECTHO cheauHeHne. CTPYKTYpUTE ca ONMUCaHU Bb3 OCHOBa Ha oOmmupeH SIMP anamus (1H,
13C NMR, COZY, TOCSY, ROESY, HSQC u HMBC), upe3 ananu3 na HR-ESI-MS u ESI-
MSn. CanoHuHUTE ChIBPKAT YECTO CPEIIAHUs TUIICOTEHUH KAaTO arjukKoH, 3amecteH npu C-3 ¢
Tpucaxapun u npu C-28 ¢ onurozaxapup ¢ GyKo3eH OCTaThK, Thil KATO CAallOHUHHUTE, H30JIUPAHH
ot Gypsophila perfoliata L., npousxoxaar or Kuraii. Onurosaxapuabt, npukpemnca koM C-28, e
3aMeCTeH ¢ areTui U (W) cyiadaTHH Tpynd. [[ATOTOKCUYHOCTTa HA CAIOHMHOBUS EKCTPAKT OT
G. trichotoma 6e omeHeHa chpsMoO IUThIlIAa ajBeojapHa MakpodareansHa KICTbYHA JIHHUSA,
NR8383 u kierpunuTe TMHUM OT YoBemika JieBkemus:t U937 u BV-173. Cunepruunusrt edekr Ha
AMHUHOAIMJIOBUTE CAllOHWHH, [0-paHo u3ompanu oT G. trichotoma, Gerie TecTBaH 3a MOTCHIIHAT
Jla TIOBUIIaBa LIUTOTOKCUYHOCTTA Ha MPULIEITHUS TOKCUH B KieTkute HER14.

Kawuosu nymu: Gypsophila trichotoma, Gypsophila perfoliata, Caryophyllaceae,
TPUTCPICHOUIHN CAIIOHWHH, TUTOTOKCHYIHA AKTUBHOCT



Triterpenoid saponins from the roots of Gypsophila trichotoma Wender

Laurence Voutquenne-Nazabadioko, Reneta Gevrenova, Nicolas Borie, Dominique Harakat,
Charlotte Sayagh, Alexander Weng, Mayank Thakur, Maya Zaharieva, Max Henry

Abstract

Eleven triterpenoid saponins were isolated from the roots of Gypsophila trichotoma Wender. (G.
trichotoma Wender. var. trichotoma) (Caryophyllaceae), together with one known compound.
The structures were established on the basis of extensive NMR analysis (1H, 13C NMR, COSY,
TOCSY, ROESY, HSQC, and HMBC), completed by analysis of HR-ESI-MS and ESI-MSn.
The saponins have the commonly found gypsogenin as the aglycone substituted at C-3 with
trisaccharide and at C-28 with oligosaccharide through a fucose residue, as saponins isolated
from Gypsophila perfoliata L. originated from China. The oligosaccharide attached to C-28 is
substituted with acetyl and (or) sulfate groups. The cytotoxicity of the saponin extract from G.
trichotoma was evaluated against a rat alveolar macrophage- like cell line NR8383 and human
leukemia cell lines U937 and BV-173. The synergistic effect of the aminoacyl saponins,
previously isolated from G. trichotoma, was tested for its ability to enhance the cytotoxicity of
the targeted toxin in HER14 cells.

Keywords: Gypsophila trichotoma, Gypsophila perfoliata, Caryophyllaceae, Triterpenoid
saponins, Cytotoxic activity



HoBusrt ankuigocdoxonH epyo3uH HAaMAJIsIBA KOCTHOMO3bYHATA
TOKCHYHOCT HA KJIACHYECKH HUTOCTATHIIH

Mas Maprapurosa 3axapueBa, Hukomnaii [letko, Ciupo Muxaiinos Koncrantunos, Maptux
P. Beprep

Pe3rome

MHOXeCTBO KOHBEHIIMOHAJIIHU IUTOCTAaTUIM YBpEXIaT Obp30 mnpoiudepupanure ThKaHU.
Epydo3unbT mpuTexkaBa CEICKTHBHA aKTUBHOCT Cpelly TYMOPHHUTE KIETKH, 0e3 na 3acsra
HOpMaJHaTa xemaromnoesa. B HacTosI110TO mpoyuBaHe u3caeBaxMe KOMOUHALIUATA OT epy(dO3UH
C KJIMHAYHO M3IOJI3BAaHU LIUTOCTATUYHU JICKAPCTBA BHPXY JICBKEMUUYHH KJIETKU U IBJITOTPANHU
KYJITYypY Ha MHIIHA KOCTeH MO3bK, 3noia3Baiiku MTT- u CFU (kononu obpasyBamy eauHUIN )-
tectoBe. Epydo3wmHBT HaManum KOCTHOMO3bYHATA TOKCUYHOCT HA BCUYKH H3IIOJI3BAHU
IUTOCTAaTUIIM U cTuMynupa pactexka Ha GM-CFU. M3non3Banute KOMOWHAIMM IOKa3axa
CHHEPTMYHU JICKAPCTBEHU B3aMMOJICUCTBHUS CpEIly 3JIOKAYeCTBEHH KIETKU. B 3akioudeHue,
epydo3uH MOXKe J1a Ce H3MOJ3Ba B KOMOMHAIMKM C KJIACHYECKH IUTOCTAaTUIM, ThU KaTo
MMOHMKAaBa TAXHATAa KOCTHOMO3bYHA TOKCUYHOCT.

KarouoBu AYMHU: KOCTHOMO3b4YHATa TOKCHUYHOCT, epy(b03HH, KIaCHM4YC€CKM 1TUTOCTAaTHIIH,
FpaHYJIOL[I/ITHO-MaKpO(l)al"eaHHI/I KOJIOHHH, CHHCPIUIHHU BSaHMOHeﬁCTBHﬂ



The new alkylphosphocholine erufosine ameliorates bone marrow toxicity of
classical cytostatics

Maya Margaritova Zaharieva, Nikolay Petkov, Spiro Mihaylov Konstantinov, Martin R.
Berger

Abstract

Numerous conventional cytostatics run the risk of damaging fast-proliferating tissues. Erufosine
possesses selective activity against tumor cells without affecting the normal haematopoiesis. In
the current study we investigated the combination of erufosine with clinically used cytoreductive
agents on leukemic cells and long term bone marrow cell cultures by using the MTT- and CFU
(colony forming units)-assays. Erufosine ameliorated the bone marrow toxicity of all cytostatics
used and stimulated the growth of GM-CFUs. Combinations used showed synergistic drug
interactions against malignant cells. In conclusion, erufosine could be used in combinations with
classical cytostatics because it lowers their bone marrow toxicity.

Key words: bone marrow toxicity, erufosine, classical cytostatics, granulocyte/macrophage
colonies, synergistic interactions



I'maBa 7
CLBpeMeHHa TEpanua HA XPOHUIHA MHUEJIONTHA JIEBKEMUA
M.M. 3axapuesa, I'. Amyznos, C.M. Koncrautunos u M. JI. 'enoBa
Abstarct

Ta3u rnaBa oueHsBa epeKTUBHOCTTAa Ha ynorpebaTa Ha Imatinib 3a neuenne Ha CML. Cera Toii
€ Half-pa3poCTPaHEHOTO JICKApCTBO OT I'bpBa JMHUS 3a yiedeHne Ha CML u e ornmuureneHn
Oerner Ha IeJIEBUTE JICKAPCTBEHH TEpalMU 3a 3JI0KAYeCTBEHM 3a0o0iisiBaHUsS. Pe3ucreHTHOCTTA
KbM TOBa JICKQpCTBO 00ade € OCHOBEH IpoOjeM, KOWTO HE MOXKE Ja ce Ipeojoyee 4pes3
yBennuyaBaHe Ha go3ara (Jabbour, Kantarjian et al. 2007; O'Hare, Eide et al. 2007). Tepanusita ¢
€IIHO JIEKapCTBO C UMATUHHUO MOJKE J]a HE € Hal-IoOpUAT JBIArOCPOYEH BapUaHT NPU MHOTO OT
narentute ¢ CML u TpsiOBa 1a ce oOMuUcCIAT Apyru moaxoau. Mima MHOTO HOBU ChEAMHEHMUS,
KOHWTO Ca B MPOLEC HAa Pa3BUTHE U B NMPEIKIMHUYHU U KIMHUYHHU W3MHTBAHHS, HAKOH OT TSIX
mokazaxa MHorooOem@aBamy pe3yaratd. JlazatmanO, HWIOTHHHO ©  OOoCcyTMHHO ca
npexacrasurenu Ha TKI ot mo-HOBO mokoseHue, KOUTo ca eekTUBHH U Oe30MacHu 3a yrnorpeda
IpU TANUEHTH, PE3UCTEHTHW HAa WMATUHUO W/WIM HETOJIEpaHTHH KbM JieKapcTBoTo XMJI
nanueHTd. MHOTo e BepoATHO HoBHTe Bcer-Abl mMyTraHTH na cTraHaT pPe3HCTEHTHH KbM TE3U
MQJIKH MOJEKYIHH HHXHOWTOpH. 3aToBa ca HEOOXOAMMHU JPYTd TEPareBTUYHU ITOJXOIH.
Kom6unarmsita ot TKIs ¢ apyru ne-Ber-Abl naxubutopu e Heobxoanma 3a mpeoaosisiBaHe Ha
PE3UCTEHTHOCTTA.

KarouoBu aymm: Imatinib, TKIs, manmentu ¢ XMJI, cbBpeMeHHa Tepanus, MHUEIOWIHA
JIEBKEMUS



Chapter 7
Modern Therapy of Chronic Myeloid Leukemia

M.M. Zaharieva, G. Amudov, S.M. Konstantinov and M. L. Guenova

Abstarct

This chapter evaluates the the effectivity of usuge of Imatinib for treatment of CML. It is now
the most common first line drug for the treatment of CML and is a hallmark of target drug
therapies for malignant diseases. However resistance to this drug is a major problem that can’t be
overcome by increasing the dosage (Jabbour, Kantarjian et al. 2007; O'Hare, Eide et al. 2007).
Single agent therapy with imatinib may not be the best long-term option in many of the CML
patients and other approaches should be considered. There are many novel compounds that are in
development and in preclincal and clinical trials, some of them showed very promising results.
Dasatinib, nilotinib and bosutinib are representatives of the newer generation TKIs which are
effective and safe to use in imatinib-resistant and/or - intolerant CML patients. It is very likely
that new Bcr-Abl mutants will become resistant to 240 Leukemia these small-molecule
inhibitors. Therefore, other therapeutic approaches are required. The combination of TKIs with
other inhibitors of non-Bcr-Abl targets is needed to overcome the resistance.

Keywords: Imatinib, TKIs, CML patients, Modern Therapy, Myeloid Leukemia



HI/ITOTOKCH‘ICH e(l)eKT Ha MOJIy4YCHUSA OMOTEXHOJIOTHYEeH HCTHIHNINH B BBPXY
YO0BCIHIKH .]'II/IM(l)OMHI/I RJICTKH

W. NUnuesa, U. Kenezora, T. Atanacoa, M. M. 3axapuea, [1. CameBa, . Monkosa, C.
KoncTanTnHOB

Pe3rome

Lexa na pa6orara: [IpoyuBanero nmaiie 3a 1eJl 1a OLIEHU aHTUHEOIJIaCTUYHATa aKTUBHOCT Ha
rocTuoyaMH B in Vitro u na oxapaktepusupa oOLIMs My TOKCHUKOJIOTHYEH mpodwit in Vivo.
AHTHHEOIJIaCTUYHATA aKTHUBHOCT Ha apuiHadTaleH-TUTHUH, IOCTUIMAUH B, Oemie oreHeHa B
MaHeJl OT YOBEHMIKM JTUM(OMHHU KJICTHYHH JIMHUU M CPaBHEHA C €TOMO3MJ KAaTo pPedepeHTHO
chenuHeHue. [IpoBeneH 0e CKpUHHMHT Ha IIUTOTOKCHYHOCTTA ciief 24, 48 u 72 9 eKCno3uuus ¢
nomomra Ha MTT-penyknuonen tect. HabmomaBan Oe¢ IUTOTOKCHYECH €(EKT, 3aBUCUM OT
no3ata ¥ Bpemeto u croriHoctuTe Ha [Cso Bapupaxa ot 0,17 UM (RPMI-8226, 72 yvaca) no 183
MM (U-266, 24 gaca) u moeue ot 200 M (HD-MY-Z, 24 u 48 h). AktuBHpaHeTo Ha Kacmasa 3
u 8 yuacTBalle B MHAYLHPAHETO Ha MporpaMmupaHa kierbuHa cMbpT B DOHH-2 knerpuna
muansa. NF-kB monynanus nacteniu 8 DOHH-2 u HH kietku. O6mmaTa TOKCHYHOCT MTPH MUTITKA
cieqn i. P. MHXKEKUus, cbilo O6e TecTBaHa. Haii-Bucokara npunoxena nos3a (50 mg/kg = 137,25
MM) He moka3Ba HUKakBa TOKCHUYHOCT. IOctunmmun B mnpurTexaBa MoIIHAa W CEIEKTUBHA
AHTHHEOIUTACTUYHA aKTHUBHOCT, CBBbp3aHa ChC CIOCOOHOCTTAa MY Ja MHAYIMpa MpOorpaMHupaHa
KJIEThYHA CMBPT B YOBEIIKH KJICTHYHH JIMHUH, TodydeHr oT NHL, nmpu KoHIleHTpanuu, KOUTO
Morar J1a ObJIaT JOCTUTHATH MPU MUIIKU 0€3 TOKCUYHOCT.

KirouoBu nymu: Anonrtosa, Apunnadranen nurnad, Llutorokcuunoct, ETonosun, FOctunmnmx
B, Linum leonii



Cytotoxic effect of the biotechnologically-derived justicidin B on human
lymphoma cells

Y. llieva, |. Zhelezova, T. Atanasova, M. M. Zaharieva, P. Sasheva, I. lonkova, S. Konstantinov
Abstract

Purpose of work: The study was aimed to assess the antineoplastic activity of justicidin B in
vitro and to search for its general toxicological profile in vivo. The anti-neoplastic activity of the
arylnaphthalene lignin, justicidin B, was assessed in a panel of human lymphoma cell lines and
compared with etoposide as a reference compound. A screening of the cytotoxicity after 24, 48
and 72 h exposure was performed by the MTT-dye reduction assay. Dose and time-dependent
cytotoxic effect was observed and the 1C50 values ranged from 0.17 uM (RPMI-8226, 72 h) to
183 pM(U-266, 24 h) and more than 200 pM (HD-MY-Z, 24 and 48 h). Activation of caspase 3
and 8 was involved in the induction of programmed cell death in DOHH-2 cell line. NF-jB
modulation occurred in DOHH-2 and HH cells. The general toxicity in mice after i. p. injection
was also tested. The highest applied dose (50 mg/kg = 137.25 uM) did not show any toxicity.
Justicidin B possesses definite and potent selective antineoplastic activity, related to its ability to
induce programmed cell death in NHL derived human cell lines at concentrations that can be
reached in mice without toxicity.

Keywords: Apoptosis, Arylnaphthalene lignan, Cytotoxicity, Etoposide, Justicidin B, Linum
leonii



AHTHHEOINUIACTHYEH NMOTEHIMAJI HA KYPKYMHUH (CHbBMECTHO IIPOY4YBaHe B
buarapus u I'epmanus)

. Unuesa, K. KanosHos, . ﬁocnq)OB, B. PoGeB, U. XKenezosa, M. I'enosa, A. Muxosa, I'.
bananenko, M. M. 3axapuesa, M. P. beprep, C. M. Koncrantunos

Pe3iome:

Huckara 0Oe3omacHOCT Ha ChILECTBYBAILMTE AHTUHEOIUIACTHMYHM JIEKAPCTBA U MPOOIEMBT C
JIEKapCTBEHATa MYJITUPE3UCTEHTHOCT CTUMYJIUPAT ThPCEHETO HA HOBU PACTUTEIIHU ChEIUHECHUS
KAaTO NOTECHUWAJIHW AaHTUHEOIUIAaCTUYHU CpPEICTBA. EIWH OT M3NOI3BAHHUTE MOAXOIU 32
UACHTUUIMPAHE Ha TIEPCIEKTHBHM KAaHIUIATH CE€ OCHOBaBa Ha ETHO(APMaKOJIOTHSATA.
KypkyMUHBT € XKBJITHUAT NMUIMEHT HA KBPUTO M CE€ M3I0JI3Ba B TPaJMLIMOHHATA WHIUICKA
meaunuHa. B pamkute Ha EC Toil nMa ctatyt Ha xpanutenHa cberaBka (E100) u ce Hamupa B
MHOr0 XpaHuTenHH go0aBku. Toit e m3omupan ot Curcuma longa L. u e mokmagBaH Karo
uHxuburop Ha NF-jB u MHIyKTOp Ha amonrto3a ¢ aHTUOKCHJAHT, MOHW)KaBalll XOJIeCTepoJa,
IIPOTUBOBB3NAINUTENICH, AHTUIAPA3UTEH, aHTUOAKTepUaleH U AaHTUTYMOPEH MOTEHLHA.
Jloka3zaHO €, 4e€ KypKyMHHBT IPUTEXKaBa IIUPOK CIEKTHP OT IUIEMOTPOIIHUM AaKTHBHOCTH,
BKJIFOYMTEIHO IPOTUBOTYMOPHU €(EeKTH M MpOTeKUUs Ha HOPMAJHUSA KOCTEH MO3bK.
KypkyMHUHBT IposiBsiIBA aHTHHEOIIACTUYHA AKTUBHOCT B PA3JIMYHU 3JI0KAYECTBEHU KIIETHYHU
JUHUM IN Vitro, kato koxkeH T-kieTbyeH TMM(OM, OCTpa MHUEIIOUIHA JICBKEMHUS U MAIMTHCHH
KJIETKH OT KapIMHOM Ha MUKOYHUS Mexyp. Ilpm muMQpOMHM M JIEeBKEMUYHH KJIETHYHU JIMHUH
KYPKYMUHBT MHAYLMpPA allONTO3a, KAKTO €€ JI0Ka3Ba OT aKTUBMPAHETO HAa Kaclasa, pasaeiIsTHETO
Ha PARP u onuronykneo3omHara ¢parmenrtanus Ha [IHK. Excrnpecusta Ha MuenougHHS
mapkep CDI13 (ammuonentumasa N) e cBbp3aHa ¢ mo-Obp3ara MHAYKLUS Ha amnomnTo3a. B
JOMBJIIHEHUE, KyPKYMHUHBT MOBHUILIABA HUBATA Ha TIIyTaTHOH. [IpuiaraHeTto Ha KypKyMuUH in Vivo
JIOBeZie /10 HamajsBaHe Ha MHAYLUHMpPAaHM OT IHUCIJIaTHHA XPOMO30OMHHM  aleparuu
(anTukiactoreHeH egekrt). Ta3u KoHcTaTanusi pa3KpuBa, Y€ KYpPKYMUHBT € MpPEANOYUTaH
MapTHHOP 3a KOMOMHAIIMYU C AHTUHEOIUIACTUYHU CPEJICTBA, 32 Ja CE 3aCUJIU TSIXHAaTa aKTUBHOCT U
Jla ce HaMaJIsAT HeOnaronpusaTHUTE epektu. OueBuaHa € He0OX0IMMOCTTa OT HOBH INpernapaTH ¢
KYpKyMUH TOpay HHUCKaTa My OHOHaJIMYHOCT cjea nepopaieH mnpueM. KoxxHute u
MHTPABE3UKAIHU MPWIOKEHNUS Ha KypKYMHUH JaBaT Bb3MOXHOCT 3a YCIENIHATa My KIMHUYHA
KYPKyMHUH.

K/11040BHM 1yMM: aHTHKJIaCTOT€HEH eeKT, aHTuHeorIacTuyHa aktuBHocT, CTCL, KypKyMuH,
JIOKAJIHO JIEYEHHE



Antineoplastic potential of curcumin (cooperative study in Bulgaria and
Germany)

Y. llieva, K. Kaloyanov, D. Yosifov, B. Robev, I. Zhelezova, M. Genova, A. Mihova, G.
Balatzenko, M. M. Zaharieva, M. R. Berger, S. M. Konstantinov

Abstract:

The unfavorable safety of existing anticancer medications and the issue of multidrug resistance
have fuelled the search for novel plant compounds as potential antineoplastic agents. One of the
used approaches for identifying perspective candidates is based on ethnopharmacology.
Curcumin is the yellow pigment of curry and has being employed in traditional Indian medicine.
Within the EU it has the status of food ingredient (E100) and remains in many food additives. It
is isolated from Curcuma longa L. and has been reported as NF-jB inhibitor and apoptosis
inducer with antioxidant, cholesterol lowering, anti-inflammatory, anti-parasitic, antibacterial
and antitumor potential. Curcumin has been shown to exert a wide spectrum of pleiotropic
activities including antitumor effects and protection of the normal bone marrow. It possesses
antineoplastic activity in various malignant cell lines in vitro, such as cutaneous T cell
lymphoma, acute myeloid leukemia and urinary bladder cancer cells. In lymphoma and leukemia
cell lines curcumin induces apoptosis as evidenced by caspase activation, PARP cleavage and
oligonucleosomal DNA fragmentation. Expression of the myeloid marker CD13 (aminopeptidase
N) is associated with faster apoptosis induction. In addition, curcumin causes concentration-
dependent glutathione level increase. Application of curcumin in vivo resulted in protection
against cisplatin-induced chromosomal aberrations (anticlastogenic effect). This finding reveals
curcumin as preferable partner for combinations with antineoplastic agents in order to potentiate
their activity and ameliorate the adverse effects. There is a clear need for new curcumin
formulations because of its low bioavailability after oral intake. Cutaneous and intravesical
curcumin applications remain a possibility for successful clinical use of curcumin.

Keywords: Anticlastogenic effect, Antineoplastic activity, CTCL, Curcumin, Topical treatment



T'1aBa 16

Epydo3un npeau3BukBa apTodarusi ¥ anonTo3a npu miocKoKJIeTb4yeH
KAPUMHOM HA YCTHATA KyXMHA: PoJisA HA curHajaHus mbT Akt — MTOR

Baitmanu Kanyp, Mast M. 3axapueBa u Maptus P. beprep
Pesrome

HoBust ankundocdoxonun epydo3uH mposiBsBa CEIEKTHBHA MPOTUBOTYMOpPHA aKTUBHOCT, HO
HE ¥ MHEJIOTOKCUYHOCT. MeXaHU3MbT My Ha JIEHCTBUE HE € HAIIBbJIHO U3SICHEH, HO € CBBP3aH C
nedpochopmmpane Ha Akt m Rb. Hamero u3ciiensane pa3kpu HOB MEXaHH3bM, KOWTO JIGKHU B
OCHOBAaTa Ha aHTHMHEOIUIACTMYHATA aKTHBHOCT Ha epy(o3uH upe3 MHXMOWpaHE HAa CHTHATHATa
kackaza Ha panamuuuHa (MTOR) B ki1eThYHM JIMHUYM HA MJIOCKOKJIETHYEH KapLIMHOM Ha yCTHaTa
kyxuHa. Epydo3uH nokassa 1030-3aBUCHMa HUTOTOKCUYHOCT U €THOBPEMEHHO MHAYLIMPA KAKTO
aBTo(arus, Taka M arnorTo3a 4Ype3 MpeBpblllaHe Ha CBbpP3aHaTa C MUKPOTYOyIUTE MPOTEHHOBA
neka Bepura 3B-1 (LC3B-1) B LC3B-II, akruBupane Ha Kacmasu-3/7 u pasienBane Ha ADP-
pubo3na nonmumMepasa (PARP) BbB Bcnuku kineTbyHu TuHUU. OCBEH TOBA c€ Ha0JII0/1aBa CIIMpaHe
Ha KJIeThuHus HUKbI B G2 3aenHo ¢ naxubupadHe Ha nukinH D1. Te3u edextu Ha epydosun ce
IbJDKAT Ha Moayiupane Ha curHaigaus nbT mTOR. Toit naxubupa p-Akt, p-Raptor, p-mTOR u
HETOBUTE CyOCTpaTu Hanony no Bepurara, p-p70S6K u p-4EBPL. p-PRAS40 Geme naxubupan
o noytu HambiHO. Hemo moBeue, OnmokupaneTro Ha ekcnpecusita Ha p-mTOR upe3 manku
untepdepupamin PHKu (siRNA) noBumaBa 4yBCTBUTETHOCTTAa Ha TYMOPHHUTE KJIETKH KbM
epypo3uH 110 cTemeH, cpaBHUMa C eQeKTUTe Ha LMCIUIATHHA W I0-BUCOKA OT Ta3M Ha
panmamuiuH. OcBeH TOBa, TOW MOKa3Ba aJUTHBHU €(PEKTH B KOMOMHaIUA ¢ S-¢uoypypauni u
nucmiaTiH. HameTro mpoydBaHe cieJOBaTENHO MOKasa, 4ye epy(Oo3MHBT MHIyLHpa aronrosa,
aBTO(arus, crupa KJIEThYHMs LMKBI M MOHM)KaBa curHanuzanuara Ha mTOR B TecTBaHuTe
KJIEeThbUYHU JMHUM. ToH MMa MOTeHIuan 3a MPOTHMBOTYMOPHO JIEKAPCTBO 3a CaMOCTOSITEITHO
MPWJIOXKEHNE WIM B KOMOMHAIMS C JPYTU XMMHOTEPANIEBTUYHU CPECTBA.

KurouoBu nymu: epydosun, ayrodarusi, anonrosa, KI€TbUeH KaplIuHOM, CUTHaJIeH TbT Akt —
mTOR



Chapter 16

Erufosine Induces Autophagy and Apoptosis in Oral Squamous
Cell Carcinoma: Role of the Akt-mTOR Signaling Pathway

Vaishali Kapoor, Maya M. Zaharieva, and Martin R. Berger
Abstract

The novel alkylphosphocholine erufosine exerts selective antitumor activity, but no
myelotoxicity. Its mechanism of action is not fully understood, but is related to
dephosphorylation of Akt and Rb. Our study revealed a novel mechanism underlying the
anticancer activity of erufosine via downregulation of the mammalian target of rapamycin
(mTOR) signaling cascade in oral squamous cell carcinoma cell lines. Erufosine showed dose-
dependent cytotoxicity and simultaneously induced both autophagy and apoptosis via conversion
of microtubule-associated protein light chain 3B-1 (LC3B-I) to LC3B-II, caspase-3/7 activation,
and Poly(ADP-ribose) polymerase (PARP) cleavage, respectively, in all the cell lines. In
addition, G2 cell cycle arrest was observed along with cyclin D1 downregulation. These effects
of erufosine were due to modulation of the mTOR signaling pathway. It readily downregulated
p-Akt, p-Raptor, p-mTOR, and its downstream substrates, p-p70S6K and p-4EBP1. p-PRAS40
was reduced to undetectable levels. Moreover, blockage of p-mTOR expression by small
interference RNA (SiRNA) increased tumor cell sensitivity to erufosine, which was comparable
to cisplatin, but higher than that of rapamycin. Furthermore, it showed additive effects on tumor
cell cytotoxicity in combination with 5-flourouracil and cisplatin. Our study therefore indicated
that erufosine induces apoptosis, autophagy, cell cycle arrest, and downregulates mTOR
signaling in oral cancer cell lines. It has potential as an anticancer drug either alone or in
combination with other chemotherapeutic agents.

Keywords: erufosine, Autophagy, Apoptosis, Cell Carcinoma, Akt-mTOR Signaling Pathway



HamaJsienara ekcnpecusi Ha MPOTENHA HA PeTHHO0JIACTOMA MOKA3BAa, Ye
CBbP3AaHMSAT C HEr'0 CUTHAJIEH BT € 0T ChIECTBEHO 3HAYEHHE 32
MeIMUPAHETO HA AHTMHEOIVIACTUYHATA AKTUBHOCT HA epy(o3uH

Mas M. 3axapueBa, Munen Kupuinos, Munkyanr Yaii, Ctedan M. beprep, Criupo
Koncrantunos, Maptun P. beprep

Pe3rome

Epy}o3uHbT € HOB aHTHHEONJIACTUYEH areHT OT Ipynara Ha ankuipochoXOJUHHUTE, KOUTO
MOJ1yJIMpa CUTHAJIHATa TPAHCIAYKIUS U MHAYLUpPA alloNTo3a B pa3InYHU JIEBKEMUYHU U TYMOPHU
KJIEThbUYHU JHMHUUA. HacTodmoro mnpoyyBaHe € MNpeAHA3HAuYE€HO Ja H3cleABa 3a IbPBU IIBT
MeXaHU3Ma Ha PE3UCTEHTHOCT KbM epy(o3WH B 3JI0KAYECTBEHH KJIETKA C TPAiHO HamajeHa
excrpecuss Ha peruHoOnmactoMHus mnporenHa (Rb). Mwmaiiku npeaBua rosnemus Opoi
3JI0KaYE€CTBEHU 3a00JIsIBaHUsl C HAMAJICHO HUBO HA TO3U TYMOPEH CYIPECOp, TOBA MPOYUBAHE CE
CUMTA 32 BA)XKHO 3a KIMHUYHOTO IPUIIOKEHUE Ha epy(O3UH, CAMOCTOSTEIHO WM B KOMOUHAIIMS,
IIpU MaLMEHTH ¢ KOMIpomeTupaHa ekcipecuss Ha reHa RB1. 3a Ta3u nen Osixa M3MoiI3BaHU
KJIOHUHTY Ha JieBKeMuyHara T-kierbuHa guHus SKW-3, kouto 6s1xa reHHO Moau(ULIUpPaHu J1a
eKCIpecHpaT IOCTOSIHHO pa3IMYHO HUCKM HMBa Ha Rb. AnxundochoxonuH-uHIyUpaHaTa
aronTo3a CTUMYJHMpa eKCIpecusiTa Ha HUKIMH-3aBUCHMHA KuHa3zeH uHxuoutop p27Kipl wu
MHXHOMpa cUHTe3a Ha UMKIMH D3, KaTo 1Mo TO3M HAYMH NPUYUHSBA CHUPAHE HA KIETbUHUS
UKBJI BBB (a3za G2 ¥ CMBPT Ha KIETKHUTE ¢ eKcrpecus Ha auB tum Rb. 3a pasmmka ot 1ax, Rb-
NeUIUTHT BB3MPENATCTBA MIPOMEHUTE, NMPEAU3BUKaHU OT epy(o3UH B €KCIpecusita Ha Te3u
OpOTeMHW M OTMeHs OinokupaHero Ha G2 (aszara, KoeTo € CBBpP3aHO C HamajeHa
aHTUINponu(depaTiBHa W aHTHKJIOHOI€HHAa AKTUBHOCT Ha CheIUHEHUeTo. B 3akmroueHwue,
aHATM3bT HAa HAIIUTE pe3yNATaTh IOKa3a 3a IbpPBU IIBT, Y€ CUTHAIHMUAT MbT Ha Rb e or
CBILIECTBEHO 3HAUEHHE 3a MEIMUPAHETO Ha AHTMHEOIUIaCTWUYHATAa AaKTUBHOCT Ha epy(o3uH u
Heropara €(EeKTHMBHOCT IpU NAIUEHTH CbC 3JI0KAYECTBEHW 3a00JsBaHUS M HeromaTa
e(heKTUBHOCT MOJKE JIa C€ TPEJIBUIN Upe3 OompeessiHe Ha cTaTyca Ha Rb.

KarwuyoBu xymum: epydosun, Rb, SKW-3, 310kadecTBeHH 3a0019BaHUS



Reduced Expression of the Retinoblastoma Protein Shows That the Related
Signaling Pathway Is Essential for Mediating the Antineoplastic Activity of
Erufosine

Maya M. Zaharieva, Milen Kirilov, Minquang Chai, Stefan M. Berger, Spiro Konstantinov,
Martin R. Berger

Abstract

Erufosine is a new antineoplastic agent of the group of alkylphosphocholines, which interferes
with signal transduction and induces apoptosis in various leukemic and tumor cell lines. The
present study was designed to examine for the first time the mechanism of resistance to erufosine
in malignant cells with permanently reduced expression of the retinoblastoma (Rb) protein.
Bearing in mind the high number of malignancies with reduced level of this tumor-suppressor,
this investigation was deemed important for using erufosine, alone or in combination, in patients
with compromised RB1 gene expression. For this purpose, clones of the leukemic T-cell line
SKW-3 were used, which had been engineered to constantly express differently low Rb levels.
The alkylphosphocholine induced apoptosis, stimulated the expression of the cyclin dependent
kinase inhibitor p27Kipl and inhibited the synthesis of cyclin D3, thereby causing a G2 phase
cell cycle arrest and death of cells with wild type Rb expression. In contrast, Rb-deficiency
impeded the changes induced by erufosine in the expression of these proteins and abrogated the
induction of G2 arrest, which was correlated with reduced antiproliferative and anticlonogenic
activities of the compound. In conclusion, analysis of our results showed for the first time that
the Rb signaling pathway is essential for mediating the antineoplastic activity of erufosine and its
efficacy in patients with malignant diseases may be predicted by determining the Rb status.

Keywords: erufosine, antineoplastic agent, SKW-3, malignant diseases



[Ipodua Ha amMuIKu HA XHUAPOKCHIIMHAMIHOBATA KHuceJuHa B Solanum
schimperianum Hochst ¢ UPLC-HRMS

HOnusn Boitnukos, Jlumutpuna Xenesa-/lumutposa, Penera ['eBpenoBa, Basientun Jlo3zaHos,
Masa M. 3axapueBa, lBa l[BeTkoBa, Xpucto Haitnencku, Cakuna fru, Haxna ®agn Anmynax,
I'eopru MomekoB

Pe3rome

HoBootkputusar N*-depymouwn musumH (1) 3aegHo ¢ 16  wu3BecTHM amMujga Ha
xuapokcurmHamuaoBata kucennHa (HCAA) 6sxa uaentuduumupany B KOpEHUTE Ha CYJITaHCKOTO
pacrenue Solanum schimperianum Hochst (cun. Solanum carense Dunal, Solanaceae).
CrpykrypaTa Ha 1 e ycTanoBena Ha 6asata Ha 1D (*H, 3C NMR) u 2D (*H-'H COZzY, H-BC
HSQC) SIMP ananus, 3aexuo ¢ UV-vis, HR-ESI-MS u ESI-MS? ananusu 3a ¢parmeHranus.
HCAAs ca aHanu3upanu C TOMOIITa Ha Te4Ha Xpomarorpadwus, cBbp3aHa c¢ Orbitrap
maccrekrpomeTsp (Thermo Scien-tific), npu pesxum Ha mapanenna peakuus (PRM). 3a mbpBu
obT B pox Solanum ca moxmaaBanu oceM HCAA, BKIIOYMTENIHO aMaTWHU U KaJaBEPUHOBU
amMuaMd, Kakto U Ne -depynouwn OuU3WH U cuHanown mnyrpecuud. N° -depynoun nu3uH u
XHIPOMETAHOJOBUAT EKCTPAaKT OT KopeHuTe Ha S. Schimperianum Osixa wu3cienBaHH 3a
AHTHOKCUJAHTHA aKTUBHOCT, wu3mnoisBaiiku tecroBere DPPH m ABTS, kakto um FRAP.
AHTUMUKpOOHATa aKTUBHOCT O€ M3ciie[iBaHa BbPXY MaHEN OT MATOr€HHU OAaKTepUH U I'bOM IO
METOjla Ha MHUKpopaspexkaane B TeuHa cpeaa (BMD). N° -depynonn nu3uH 1eMOHCTpUpa IO0-
CHJTHA paauKai-ynassiia aktusaoct mpu DPPH (1C50 = 85.83 pg/ml), ABTS (IC50 = 255.54 ug
/ ml) u FRAP (0.44 + 0.02 mM TE/mg dw) B cpaBHEHHE ¢ eKCTpaKkTa Ha KopeHa. N° -depynonn
JTU3WH TPOSBH 3HAUUTEIHO TO-BUCOKA AHTHMMHUKPOOHA AaKTHBHOCT CHpPSAMO JBara miama
Staphylococcus aureus NBIMCC 3359 (MIC / MBC = 112,5 pg/ml) u yCTOWYHB Ha ICHUITATHH
ATCC 6538P (MIC = 112,5 pg/ml) B cpaBHeHHe ¢ 00mmus ekcTpakt Ha S. schimperianum (MIC
= 1,25 u 2,5 mg/ml, cporBeTHO). EKCTpakThT MOKa3a aHTUMUKPOOHA AaKTUBHOCT CIIPSIMO
Streptococcus pyogenes, Listeria monocytogenes u Candida albicans (MIC = 1,25 mg/ml). N® -
depynonn JNHM3MHBT JOTNpPUHACS 3a HAONIONaBaHATa 3allUTa CPelly OKCHAATUBEH CTpPEC H
AHTUMUKPOOHATA aKTHBHOCT.

Kawo4yoBu 1ymMu: aMuin Ha XuApoKcUIiMHaMuHOBa kKuceianna, UPLC-HRMS, Solanum
schimperianum, aHTHOKCHIAHTHA aKTUBHOCT, aHTUMUKPOOeH moteniuai, Orbitrap



Hydroxycinnamic acid amide profile of Solanum schimperianumHochst by
UPLC-HRMS

Yulian Voynikova, Dimitrina Zheleva-Dimitrova, Reneta Gevrenova,Valentin Lozanov, Maya
M. Zaharieva, lva Tsvetkova, Hristo Najdenski, Sakina Yagie,Nahla Fadl Almoulah, Georgi
Momekov

AOcTpaKT

A newly discovered Né-feruloyl lysine (1) together with 16 known hydroxycinnamic acid amides
(HCAAs)were identified in the roots of Sudanese plant Solanum schimperianum Hochst (syn.
Solanum carense Dunal, Solanaceae). The structure of 1 was established on the basis of D
(*H,*C NMR) and 2D (*H-tH COSY,'H-*C HSQC) NMR analysis, together with UV-vis, HR-
ESI-MS and ESI-MS? fragmentation analyses. HCAAs were analyzed using liquid
chromatography coupled to an Orbitrap mass spectrometer (Thermo Scientific) using parallel-
reaction monitoring (PRM) mode. For the first time, eight HCAAs including agmatineand
cadaverine amides, as well as N¢ -feruloyl lysine and sinapoyl putrescine, were reported in genus
Solanum. N¢ -feruloyl lysine and the hydromethanolic extract of S. schimperianum roots were
evaluated for their antioxidant activity using free radical DPPH and ABTS scavenging, and ferric
reducing power (FRAP)methods. The antimicrobial activity was estimated on a panel of
pathogenic bacteria and fungi by the broth micro dilution method (BMD). N?® -feruloyl lysine

demonstrated stronger DPPH (1C50=85.83 pg/ml),ABTS (IC50=255.54 pg/ml) and FRAP (0.44 +

0.02 mM TE/mg dw) activity compared to the root extract. N -feruloyl lysine exhibited
significantly higher antimicrobial activity against both Staphylococcus aureus strains NBIMCC
3359 (MIC/MBC=112.5 pg/ml) and penicillin resistant ATCC 6538P (MIC=112.5 ug/ml) than
the total S. schimperianum extract (MIC=1.25 and 2.5 mg/ml, respectively). The extract showed
antimicrobial activity towards Streptococcus pyogenes, Listeria monocytogenes and Candida
albicans (MIC=1.25 mg/ml). N® -feruloyl lysine had function for the observed protection against
oxidative stress and antimicrobial activity.

Keywords: Hydroxycinnamic acid amides, UPLC-HRMS, Solanum schimperianum,
Antioxidant activity, Antimicrobial potential, Orbitrap



AHTUMHKPOOEH U AHTHOKCHIAHTEH MOTEHI[HAJ HA eKCTPAKTH, U3BJIE€YEHH C
Pa3JIMYHU PA3TBOPHUTEIH OT MeIHIIMHCKTO pacTenne Geum urbanum L.

Jlrogmuna Jlumutposa, Mas M. 3axapueBa, Musiena [lonosa, Henenuna Kocragunona, lBa
[IBeTkoBa, Bacs bankoBa u Xpucro Haitnencku

Pe3rome

3a mHOro BuzoBe Geum e M3BECTHO, Ye ca Ooratu Ha OHOJOrHMYHO akTUBHU cheauHeHus (BAB)
U cJeloBaTeNIHO MoraT Aa ObAaT MU3TOYHHK HAa HOBH HATYPaJHU MPOAYKTHU C (apMakoIOrHueH
notennuai. JlekapcreeHoTo pacreHre Geum urbanum L. e mmmpoko pasnpocTtpaneHo B bbiarapus
U ce U3IMOJ3Ba B HApoJHATa MEAUIIMHA. B HACTOSIIOTO M3CieBaHE METAHOIHHUAT €KCTPAKT OT
KOpEHHTE M HaJ3eMHHTe YacTu Ha G. urbanum u texuute dpakuuu (METPOsIEH eTep, CTUIAeTaT
U n-OyTaHoJI) ca WM3CJICABAaHU 3a AaHTHOAKTEpHAIHA W paJUKal-yJlaBsllla AKTUBHOCTH.
OpaknunTe, W3BICYCHW C CTHIANETaT W N-OyraHoNl WHXHOMpaxa pacTexka Ha ['pam-
MOJIOYKUTEITHHM MMaTOTCHH W OTMOPTIOHUCTHYHHU Oaktepun oT poaa Staphylococcus (MIC EtOAc:
0,078 mg/ml nanzemuu vactu u 0,156 mg/ml xopenn; MIC n-BuOH: 0,156 mg / ml magzemun
vyactu ¥ 1,25 mg / ml kopenn) u Buga Bacillus cereus mo-cusaHo oT apyrute TECTBaHU €KCTPAKTH
u ppakuuu (MIC EtOAc: 0,078 mg/ml nagzemun yactu u 0,156 mg/ml xopenun; MIC n-BuOH:
0,156 mg/ml antenna u 0,078 mg/ml kopeHH) U MOKa3Baxa CHOTBETHATA pajUKaj-ylaBsila
aktuBHOCT (EtOAc: EC50 1,5 mxr/mn antenna, 0,8 Mxr /mu kopenu; n-BuOH: 4,5 mxr / mu
anteHHa; 3,7 pg/ml xopenm). B nmombiaHeHue, TAXHOTO 00O (PEHONHO ChIABpKAaHUE Oe
KoJmyecTBeHO omnpeneneHo (% ot cyxu gpaxiuu Ha EtOAc ot kopenu 61%, oT HaA3eMHU YacTH
32%; ot cyxu n-BuOH ¢pakuun ot kopenu 16%, ot nagzemuu yactu 13%). Cenem crequHeHus
0s1xa W30JIMpaHH W HWJICHTH(PHUIMPAHU CIIEKTPOCKOIICKM OT eTHJIAIeTaTHUS eKCTpakT. J[Ba
alleTHJIMpaHa paMOHO3W/a Ha eJaroBaTa KUCENWHa 0sixa OTKPHUTH 3a MBPBU MBT B poa Geum u
TPH JIpYT'H, TOPMEHTHUHOBA KHcenuHa, Hura-uauro3un F1 u 3,3-nu-O-metuneHoBa kucennHa-4-
O-B-d-rmrokonupano3u 0sixa HOBOOTKpHTH 3a Buma G. urbanum. Hamure pesynratu
noTBbpKaaBat, ye G. urbanum L. e mepCreKTHBHO JIEKApCTBEHO PACTEHHE M 3acily)KaBa Io-
HATaTBIIHU, MO-TIOJPOOHU MPOYUBAHHUS.

KmouoBu xymu: Geum urbanum L., Pactutensu ekcTpakTu, AHTHOAKTEpUATHA aKTUBHOCT,
MunumanHa "HXUOUTOpHA KOHIIEHTpalus, Panukan-ynassma aktusHocT, OeHonu



Antimicrobial and antioxidant potential of different solvent extracts of the
medicinal plant Geum urbanum L.

Lyudmila Dimitrova, Maya M. Zaharieva, Milena Popova, Nedelina Kostadinova, lva
Tsvetkova, Vassya Bankova and Hristo Najdenski

Abstract

Many Geum species are known to be rich in biologically active compounds and therefore could
be a source of new natural products with pharmacological potential. The medicinal plant Geum
urbanum L. is widespread in Bulgaria and has been used in folk medicine. In the present study,
the methanol extracts of the roots and aerial parts of G. urbanum and their fractions (petroleum
ether, ethyl acetate and n-butanol) were investigated for antibacterial and radical scavenging
activity. The ethyl acetate and n-butanol fractions inhibited the growth of Gram-positive
pathogenic and opportunistic bacteria from the genus Staphylococcus (MIC EtOAc: 0.078 mg/ml
aerial and 0.156 mg/ml roots; MIC n-BuOH: 0.156 mg/ml aerial and 1.25 mg/ml roots) and the
species Bacillus cereus stronger than the other extracts and fractions tested (MIC EtOAc: 0.078
mg/ml aerial and 0.156 mg/ml roots; MIC n-BuOH: 0.156 mg/ml aerial and 0.078 mg/ml roots),
and showed corresponding radical scavenging activity (EtOAc: EC50 1.5 ug/ml aerial, 0.8 pg/
ml roots; n-BuOH: 4.5 nug/ml aerial; 3.7 pg/ml roots). Additionally, their total phenolic content
was quantified (% of dry EtOAc fractions of roots 61%, of aerial parts 32%; of dry n-BuOH
fractions of roots 16%, of arial parts 13%). Seven compounds were isolated and identified
spectroscopically from the ethyl acetate extract. Two acetylated ellagic acid rhamnosides were
found for the first time in the genus Geum and three others, tormentic acid, niga-ichigoside F1,
and 3,3’-di-O-methylellagic acid-4-O-4-d-glucopyranoside, were newly detected for the species
G. urbanum. Our results reveal that G. urbanum L. is a perspective medicinal plant and deserves
further, more detailed studies.

Keywords: Geum urbanum L., Plant extracts, Antibacterial activity, Minimal inhibitory
concentration, Radical scavenging activity, Phenolics



I'nasa 11
Moaenupane ¥ TEXHUKO-UKOHOMUYECKHN AHAJIN3 HA BOJOPACIIUTE 32
OnoeHeprusi M KONMPOAYKTH

A. JI. Kpymos, @. b. [llotidene, A. E. I'. Tpurepoc, A. H. Monenec, M. 3axapuena, X.
Haitnencku

Pe3rome

[IpoMuUIIIIEHOTO MPOM3BOACTBO Ha OMOIU3ET OT MUKPOBOIOPACIH HM3HCKBA IIMPOKO MalllaOHH
CUCTeMHU 3a OTIJIeXKJaHe M chOupaHe Ha Ouomacara, MpU KOETO Pa3xoauTe 3a €IMHHUIIA TUIOIL
TpsOBa a ObJAT CBEACHU JO MUHUMYM. B romsM mamab ycnoBusita 3a paboTa Ha pacTexa Ha
BOJIOpaciii TpsiOBa ja OBbAAT MPENHM3HO W CTAOMIHO KOHTPOJMPAHW M ONTUMHU3UpPaHU. TakuBa
MIPOLIECH Ca HA-WKOHOMHYECKH JKU3HECITOCOOHH, KOraTo ce KoMOMHHpAT ¢ ycBosiBaHeTo Ha CO»
OT EMHUCHHTE Ha IUMHHUTE Ta30Be, C MPOIECUTE HA MPEUYUCTBAHE HA OTHAJABYHUTE BOJIU U / WK C
M3BIMYAHETO HA BUCOKOKAYECTBEHU CHEIMHECHHUS 32 NMPUIOKEHHE B JIPYrd mpou3BojcTBa. [lo-
HATaTBIIHUTE YCUIIUS 32 MPOU3BOJICTBOTO HA MUKPOBOJOpACIU TpsAOBa J1a ObAAT HACOYCHH KbM
pa3paboTBaHETO HAa MHTErPUPAHM MOJXOU 32 HAMAaJSBaHE HA Pa3XOIUTE 3a MBJIHO M3MOJI3BaHE
Ha MUKPOBOJIOpPACIIUTE B MalllaOHU CUCTEMHU C 1171 TJI00aTHO HaMallsiBaHe Ha Pa3XOAUTe.
OO630pbT aHanmM3uWpa TO3U TMOAXOMA, KOWTO 1IIe JONpHHECe 3a YCTOMYMBOCTTa U
KOHKYPEHTOCIIOCOOHOCTTa Ha MHUKPOBOJOPACIUTE Ha Tmaszapa. M3moi3BaeMocTTa Ha €HEprusita
Ha 0a3ara Ha MUKPOBOJOPACIIH I11€ OBe CUIIHO CBBP3aHa C:

1. Hayuynu wHoBamuu: ch3naBane Ha HOBH PBR, maremaTudyecku WMHCTpYMEHTH, METOIU 3a
TeHeTHYHA MOJU(UKAIM, MOA00p HA MIAMOBE OT MHUKPOBOIOPACITH C HM3KIIOYHUTEIHO BUCOK
MOTEHIINAN 32 CBPBXIPOAYKIIUS Ha JKEJTaHUTE METaOOIHTH;

2. IlpeonmonsiBane Ha TEXHOJIOTWYHHTE OTpPAHMUYEHUS: MpOeKTHpaHe Ha mporeca U PBR;
ONTUMHU3AIMS U KOHTPOI; ThpceHa MHPPACTPYKTYypa; HAIMYHEe HAa KOHKYPEHTHH TEXHOJIOTHUU U
JIpYTd W3TOYHUIM HA EHEPrus; CaMOCTOSTEIHATa TEXHOJOTHS He pabOTH; KOHIIETHATA 3a
ouopeduHepust B chueTaHue C ISUIOCTHOTO M3IMOJ3BaHe Ha OMomaca MoXxe J1a ObJe KIIOYBT KbM
ycnexa.

3. MuHuUMH3HpaHe HAa WKOHOMHUYECKUTE OTpaHUYCeHHs (TJI00AJHU W PETHOHATHH (DAKTOpH):
pa3xoaM 3a MPOW3BOACTBO Ha OMomaca (CypOBHMHA, TPOIEC, TPAHCIIOPT, JIOTUCTHKA W Ip.);
eHepruiiHa ePeKTUBHOCT Ha MPOIYKTHBHATA BEPUTA; KOHKYPEHTOCIIOCOOHOCT HA CypOBHHATA OT
O6romaca 3a Ipyry 1enu (HanpuMep, TPOMHUIILUICHH, XPAaHUTETHH U JIp.);

4. [onutruyecka TOTOBHOCT: 32 CTUMYJIMPAHE TEXHOJIOTHUSATA;

5. 3ammTa Ha OKOJTHATAa Cpeia U COIMANTHO BB3/ICHCTBUE: CBBP3aHH C OMAa3BaHETO HA OKOJTHATa
cpena, 3IpaBeTo Ha XopaTa U KauyeCTBOTO HA KUBOTA. BCHITHOCT T€3U pa3nyHU OrpaHUYCHUS Ca
CHJTHO CBBP3aHHU M 3aBHCUMH OT BPEMETO.

KurouoBu x1ymu: Boiopaciiv, KOMIUIEKCEH TOIX0/T, KOHIETINS 3a OnojornyHa paguHepus,
nHoBatuBHU PBR, numuu razose



Chapter 11
Modeling and Technoeconomic Analysis of Algae for Bioenergy and
Coproducts

A. D. Kroumov, F. B. Scheufele, D. E. G. Trigueros, A. N. Modenes, M. Zaharieva, H.
Najdenski

Abstract

Industrial production of microalgal biodiesel requires large-scale cultivation and harvesting
systems in which costs per unit area have to be minimized. At a large scale, the algal growth
working conditions need to be precisely and robustly controlled and optimized. Such processes
are most economical viable when combined with sequestration of CO2 from flue gas emissions,
with wastewater remediation processes, and/or with the extraction of high-value compounds for
application in other process industries. Further efforts on microalgae production should be
focused on the development of integrated approaches for reducing costs of complete microalgae
biomass utilization in large-scale systems, aiming a global cost reduction.

The review analysis this approach which will contribute to the sustainability and market
competitiveness of the microalgae industry. The feasibility of microalgae biomass- based energy
will be strongly associated to:

1. Scientific innovations: creation of novel PBRs, mathematical tools, genetic modification
methods, selection of microalgae strains with extremely high potential for overproduction of
desired metabolites.

2. Overcoming of technological restrictions: process and PBRs design; optimization and control;
demanded infrastructure; existence of competitive technologies and other energy sources;
standalone technology does not work; biorefinery concept combined with total biomass
utilization can be the key of success.

3. Minimizing of economical restrictions (global and regional factors): biomass production costs
(feedstock, process, transport, logistics, etc.); energetic efficiency of the productive chain;
competitive of the biomass feedstock for other purposes (e.g., industrial, food, etc.);

4. Political willingness: subsides and incentives for the technology;

5. Environmental protection and social impact: related to the preservation of the environment,
human health care, and life quality. In fact, these various restrictions are strongly interrelated and
time-dependent.

Keywords: complex approach, biorefinery concept, innovative PBRs, flue gases



HPLC-UV u LC — MS ana;in34 Ha anMJIXHHAHOBY KucejimHu B Geigeria alata
(DC) Oliv. & Hiern. n npuHOC KbM TE€XHUS AHTUOKCUIAHTEH U
AHTUMHUKPOOEH KananuuTer

Humutpuna Xenesa-/{lumutpoBa Penera ['eBpenosa, Mas M. 3axapueBa, Xpucto Haitnencku,
CwiBus PyceBa, Banentun Jlo3anos, Becena bana6anosa, Cakuna fru, ['eopru MomekoB u
Banno Mutes

Pe3rome:

BbBenenne - Geigeria alata e tpaguuuonHo pacrenue, usnons3Bano B CymaHckara HapojaHa
Me/IMIMHA 32 JIeUeHHe Ha TualeT, Kalluluia, eMUISTICHS U YPEBHH MTPOOIIEMH.

e - [la ce ananu3upar GeHOJHUTE KHCEIMHU B KOpeHUTe U jucraTa Ha Geigeria alata u na ce
OIICHAT TEXHUTE aHTHOKCUJAHTHU U aHTUMUKPOOHU aKTUBHOCTH.

Metonojioruss - @DEHOIHUTE KUCENTUHH BBB  BOJHO-METAHOJOBH  EKCTPaKTH  Osixa
uaennpunupanu ype3 LC — MS. OcHOBHUTE CheMHEHUS 051Xa M30JIMPAHU C M3II0JI3BaHE TeUHA
xpomarorpadus ¢ HHCKO HajsiraHe. KomuMdecTBeHHWST aHaiu3 Ha (DEHOJHM KHUCEIUHH O¢
u3BbpieH 4pe3 Banuaupan HPLC-UV wmeron ¢ rpanunm Ha otumraHe, Bapuparu ot 0,04 mo
0,57 pg / mL. 2,2-gudennn-1-mukpunxuapasua (DPPH), 2,2'-asuno6uc- (3-eTunbeH3ornasuy-6-
cyndonosa kucenuna) (ABTS) u xens30-penynupamara antuokcuaantia cuia (FRAP) 6sixa
M3IIOJI3BAHM 3a OIICHKA Ha AHTHOKCHIAHTHATAa AaKTHBHOCT. B [OIbIHEHWE, MHHHMAaHATa
MHXHOMpAaIa KOHIIEHTPAUs ¥ MHUHUMAJIHATa OaKTepUIMIHA KOHLEHTPAIMs Cpelly MaHesl OT
MATOreHHU OAKTEpPHH U I'bOMUYKH OsiXa OTPE/ICTICHN Ype3 TeCTa Ha MUKPOPa3pEeKIaHUATA B TEUHA
cpena.

Pe3yaraTu - 3a mbpBU NBT 0sXa OTKPUTH MPOTEKATEXUHOBA, KadeeH!, p-KyMapOMIXUHUHOBA,
KO(EOMICHHATIOMITIXHHIUHOBH, KO(QeounpepylonIXuHuHOBH, TpH (EepyTOUITXMHUHOBHU, IIECT
KO(EOMIXUHMHOBH KHCEIMHM M XEKCO3WJ Ha KadeeHaTa KHcelnHa B KopeHuTe Ha Geigeria
alata ¢ LC — MS. HPLC-UV ananu3ute nokaspaxa, 4e 3,5-mukadeorIXUHHHOBATA KUCETHHA
(25,96 + 2,08 mg/g cyxo terno (DW)) e Haii-pasznpoctpaneHara (peHOTHA KHUCEIMHA B KOPEHUTE,
nokaro 4,5-nukadeomnxuHuHoBata kucenuHa (8,99 + 0,56 mg/g DW) Oeme OCHOBHOTO
CbeMHEHHWE B JHCTaTa. 3,5-1ukadeomIXMHMHOBAaTa KHCEIMHA JIEMOHCTpUpPA TIO-CHITHA
panuKaiHa-yJaBsa W peAylUpalia akTHBHOCTH B CPaBHEHHE CBC CYPOBHTE EKCTPAKTH M
MOJIOKUTETTHUTA KOHTpONa 5S-KOPEOUTXMHHHOBA KucenuHa. 3.4,5-TpukadeonnxuHuHoBaTa
KHCeTMHA TI0Ka3a Hali-BUCOK aHTHOAKTepHalieH MOTEHIIMAN CTIPSMO NEHUIIMINH YyBCTBUTETHH H
pe3ucTeHTHH 1amoBe Ha Staphylococcus aureus, kakTo U pe3UCTEHTHHS Ha METUIIHIIMH II1aM Ha
S. aureus.

3akiouenue - CpabpKaHUETO HA KOPEOMIXMHUHOBUTE KHUCEIWHU 10 6,22% B KOpPEHHTE Ha
Geigeria alata onpezens To31 BUI KaTo HOB U3TOYHHUK, OOTAT HA T€3M OMOAKTUBHH MOJIEKYIIH.

Karwuosu nymn: Kadeomnxunosu kucenunu; Geigeria alata; HPLC-UV; LC-MS



HPLC-UV and LC-MS Analyses of Acylquinic Acids in Geigeria alata (DC)
Oliv. & Hiern. and their Contribution to Antioxidant and Antimicrobial
Capacity

Dimitrina Zheleva-Dimitrova, Reneta Gevrenova,a Maya M. Zaharieva, Hristo Najdenski,
Silviya Ruseva, Valentin Lozanov, Vessela Balabanova, Sakina Yagi, Georgi Momekov and
Vanio Mitev

Abstract:

Introduction — Geigeria alata is a traditional plant used in Sudanese folkmedicine for treatment
of diabetes, cough, epilepsy and intestinal complaints.

Objective — To analyze phenolic acids in Geigeria alata roots and leaves and to evaluate their
antioxidant and antimicrobial activities.

Methodology — Phenolic acids in the aqueous-methanol extracts were identified by LC—
MS.Major compoundswere isolated using low-pressure liquid chromatography. The quantitative
analysis of phenolic acids was performed by a validated HPLC-UV method with limits of
detection ranging from 0.04 to 0.57 pg/mL. 2,2-Diphenyl-1-picrylhydrazyl (DPPH), 2,2'-
azinobis- (3-ethylbenzothiazine-6-sulphonic acid) (ABTS) and ferric reducing antioxidant power
(FRAP)methods were used for antioxidant activity evaluation. In addition, the minimal
inhibitory concentration and the minimal bactericidal concentration against a panel of pathogenic
bacteria and fungi were determined by the broth microdilution test.

Results — For the first time protocatechuic, caffeic, p-coumaroylquinic, caffeoylsinapoylquinic,
caffeoylferuloylquinic, three feruloylquinic, six caffeoylquinic acids, and a caffeic acid hexoside
were detected in Geigeria alata roots by LC-MS. HPLC-UV analyses showed that 3,5-
dicaffeoylquinic acid (25.96 + 2.08 mg/g dry weight (DW)) was the most abundant phenolic acid
in roots, while 4,5-dicaffeoylquinic acid (8.99 + 0.56 mg/g DW) was the main compound present
in leaves. 3,5-Dicaffeoylquinic acid demonstrated stronger radical scavenging activity and
reducing power compared with the crude extracts and the positive control 5-caffeoylquinic acid.
3,4,5-Tricaffeoylquinic acid revealed the highest antibacterial potential against the penicillin
sensitive and resistant Staphylococcus aureus strains, as well as methicillin-resistant S. aureus.
Conclusion — The caffeoylquinic acids content of up to 6.22%in Geigeria alata roots establishes
this species as a newsource rich in these bioactive molecules.

Keywords: Caffeoylquinic acids; Geigeria alata; HPLC-UV; LC-MS



HpenBapnTenHO n3cjieaBaHe Ha OMOAKTUBHHU (])palcmm 0T CYIaHCKH
pacrenns Solanum Schimperianum Hoechst.

Becena banabanosa, FOnusu Boitnukos, Jlumutpuna Xenesa-/lumutpoBa, Penera I'eBpeHoBa,
Mas 3axapueBa, Xpucto Halinencku

Pe3rome

Solanum schimperianum Hochst. (cun. Solanum carense Dunal) ¢ Tpomu4HO pacTeHue,
pasnpoctpaneHo B Cyman u lOxenus permon na Caynutcka Apabus. CroOmaBa ce, ye
eKCTPAaKThT OT KOPEHU NpPUTEKaBa aHTHOKCHIAHTEH W aHTHUMHUKPOOEH MoTeHIuain. Merox Ha
excTpakuus B TBbpAa (paza (SPE), mocnensan ot Teuna xpomaTtorpadus - Mac-CrieKTpOMETPHUSITA
(LC-MS) B oTpHLIaTEJICH U TMOJIOKHUTENICH PEKUM Ce M3I0JI3Baxa 3a aHAJM3 Ha KOPCHUTE Ha S.
schimperianum (RSF) u crepounnu ankamouanu ¢pakiuu oT crebnoBara kopa (SSF).
Comanonybamun Oemie TpeaBapUTEeNHO HACHTU(ULIMpaH 3aeqHO C  JOpyrw JABa  3-
aMUHOCTEPOUIHHU ajKajouJa B M3CIIEBAHUTE MPOOU C BHCOKA pPa3AENUTENHAa CIHOCOOHOCT -
Honmzamus c¢ enekrpocnpeit - wmaccrnektpometpus (HR-ESI-MS) u MS/MS  ananuz nHa
¢dparmenTanusaTa. OCBeH ToBa 0sxa J0Ka3aHU TajoBa, KadeeHa U XJIOPOTeHOBA KHCEINHA, KaKTO
B RSF, taka u B SSF. RSF mnposiBsia antubakrepuasnen moreHuuan cpenly Ha Gram (+)
maToreHd - ycrodumBm Ha MeruinH  Staphylococcus aureus (MRSA) u  Listeria
monocytogenes, cborBeTHO ¢ MIC (MuHMManHa wuwHXHOWpama KoHueHtpanusa) 31,25 pug
(exBHBaJIEHT Ha cyxo Terio, dw) u 62,7 Ug dw. 3-aMHUHOCTEPOUIHUTE ATKATOUIH M (HEHOTHUTE
KHCETTMHU ca OTTOBOPHU 32 HaOI0jaBaHusl aHTHOAKTepHalleH OTEHIHA.

Karwouosu xymu: Solanum schimperianum, crepounsu ankanouau, LC-ESI / HRMS, MRSA



Preliminary study on bioactive fractions from sudanese plant Solanum
Schimperianum Hochst.

Vessela Balabanova, Yulian Voynikov, Dimitrina Zheleva-Dimitrova, Reneta Gevrenova, Maya
Zaharieva_, Hristo Najdenski_

Abstract

Solanum schimperianum Hochst. (syn. Solanum carense Dunal) is a tropical plant distributed in
Sudan and Southern region of Saudi Arabia. The roots extract has been reported to possess
antioxidant and antimicrobial potential. A solid-phase extraction (SPE) method followed by a
liquid chromatography — mass spectrometry (LC-MS) in negative and positive mode is reported
for the assay of S. schimperianum roots (RSF) and stem bark (SSF) steroidal alkaloid fractions.
Solanopubamine was tentatively identified along with two other 3-amino steroidal alkaloids in
the studied samples by means of high resolution — electro spray ionization — mass spectrometry
(HR-ESI-MS) and MS/MS fragmentation analysis. In addition, gallic, caffeic and chlorogenic
acid were evidenced in both RSF and SSF. RSF exhibited antibacterial potential against the
Gram (+) pathogens methicillin-resistant Staphylococcus aureus (MRSA) and Listeria
monocytogenes with MIC 31.25 pg (dry weigh equivalent, dw) and 62.7 ng dw, respectively. 3-
amino steroidal alkaloids and phenolic acids had a function for the observed antibacterial
potential.

Key words: Solanum schimperianum, steroidal alkaloids, LC-ESI/HRMS, MRSA



AHTHHEOILIACTUYEH MOTEeHIHUAJ HA KYPKYMHMH BKJIIOYECH B IMOJIUMEPHH
MaTpHIU, HACOYECHM Cpely YOBCIIKN MAJUTHEHHN KIICTKH

Antonnoc Tpoxonynoc, Epsun NBanos, 'tonsn SAky6, Nnus Pamkos, HeBenka MaHnonosa,
Henuna Momekosa, Mas 3axapueBa, Xpucto Haiinencku, Maptun beprep, Cniupo
Koncrantunon

Pe3rome

Henan:

3110KaueCTBEHNUTE 3200 IsIBAaHUS NIPU YOBEKA ca BTOpaTa MPUYMHA 32 CMBPTHOCT CJIE/l ChP/IEYHO-
cbaoBuTe 3a0o0msaBanus. [loBeyeTo OT pakoBUTE 3a00JSIBAaHUS Ca HEJICYUMU TOPATH PA3BHUTHUETO
Ha pe3ucTeHTHOCT U MeTactasu. He-XomxkkunoBure numpomu (NHL) npunamiexar kbm Haii-
OBP30 pacTAUIMTE 37I0KAYECTBEHU TYMOPH IPU XOpaTa M BIHUSAT APACTUYHO HA KAYECTBOTO HA
KUBOT U CTereHTa Ha orensBane. HXJI mormemar orpoMeH (PMHAHCOB pecypce 3apajyl CKBITHTE
LIEJIEBU JIEKAPCTBA, IIPUETH NP3 LENHs KUBOT. [laHHUTE, MTOJIy4eHH IIPE3 NOCIEAHUTE TOAUHH,
IIOKa3Bar, Y€ NPUPOJHUTE ChEINHEHUS KaTO KYpPKYMHUH MOTIaT Jla HaMaJlsAT pacTeka Ha Tymopa B
pa3IUYHU MOJIeNIH, KOMOMHMPAIL AaHTUHEOIUIACTUYHH, IPOTUBOBB3NAINUTEIHA U aHTUMUKPOOHH
epextr. KypkyMMHBT HMa MIUPOK (apMaKoJOTMUYEH CIEKTbp Ha JeiCTBHE, BBIIPEKH
M3KIIIOYUTETHO HHUCKAaTa CH OMOHAIMYHOCT. Haif-OmaronmpuatHusT edekT Ha KypKyMHHa €
naxuoupanero Ha NF-kB TpanckpunuuoHHHS (QakTop, KOHTO € KPUTHYECH peryjaarop Ha
aronTo3aTa B HOPMAJIHU U TYMOPHU KIIETKH.

Metoau: [{uToToKCMYHAaTa aKTUBHOCT Ha KYpKyMHH € u3cieaBaHa B yosemiku NHL (koxen T-
kinerpueH Jumdom, CTCL) kmerku, wusmom3Baiiku [SO 10993-5-2009 (MTT Tect). B
JON'bJIHEHHE, KYPKYMHHBT € OWJl BKJIIOUYEH B OMO-CHbBMECTHUMHM €JIEKTPOM3NPEACHU MOJTUMEPHU
MaTpUIM C IieJl IOBMIIABaHE Ha KJIEThbYHATa JOCTaBKa Ha KYpPKYMHH M OHO-HaJIMYHOCT.
WNuxubupanero Ha NF-kB ce wu3mepBa, karo ce wusnom3Ba cneuugpuuen ELISA.
AHTUMUKpOOHAaTa AaKTUBHOCT Ha MaTpuluTe O€ TecTBaHAa BBPXY MAaTOIEHHU IAMOBE
Staphylococcus aureus ceriacuo ISO 20776-1: 2006 (E).

Pesyaratn: HartoBapenuTe ¢ KypKyMHH MaTpHUIM IIOKa3axa 3HAYUTENIHO WHXHUOUpaHEe Ha
pacTexxa Ha TymMopa. MaTpuIuTe ¢ KypKyMHH 0siXxa OaKTEpHOCTATHYHU Cpenty S. aureus.

B 3akiloueHme, HETOKCHMYHOTO €CTECTBEHO CBHEAMHEHHE KYypKyYMHH HUMa 3a0eleKuTesIHa
AHTHHEOIUIACTHYHA aKTUBHOCT iN Vitro. HoBuTe moiMMepHH mpenapatd ¢ KYpKyMHH MOKa3BaT
3HAYUTEIHA IUTOTOKCHUYHOCT M OCBOOOXKJIaBaHe Ha AaKTHUBHO cCheauHeHue. I[lonmmepHute
MaTpuld C KypKyMHMH MOrar Ja CIyKaT KaTo XUPYPIMYHU HMILUIAHTH W IPEBPB3KU 34
3a3/ipaBsiBaHE Ha PaHU U 3a JICUEHUE Ha KOJKHU JIE3UU NP PEIKH TYMOPHH 3a00JI1BaHUS.

KarouoBu nymu: CTCL, xypkymuH, NF-kB, nonumepHu nouioxku 3a eneKTpopyHKIHs



Antineoplastic potential of curcumin loaded polymeric formulations against
human malignant cells

Antonios Trochopoulos, Ervin Ivanov, Gyuljan Yakub, Ilia Rashkov, Nevenka Manolova,
Denitsa Momekova, Maya Zaharieva, Hristo Najdenski, Martin Berger, Spiro Konstantinov

Abstract

Objectives:

Human malignancies are the second cause of death after cardiovascular diseases. Most of the
cancers are incurable due to resistance development and metastases. Non-Hodgkin’s lymphomas
(NHL) belong to the fastest growing malignant tumors in humans and drastically affect the
quality of life and the survival rate. NHLs engulf huge financial resource because of the
expensive targeted medications taken lifelong. Evidences obtained during the last years reveal
that natural compounds such as curcumin can reduce tumor growth in different models
combining antineoplastic, anti-inflammatory and antimicrobial effects. Curcumin has a broad
pharmacological spectrum of activities despite of its extremely low bioavailability. The most
advantageous curcumin effect is the inhibition of the NF-xB transcription factor, which is a
critical apoptosis regulator in normal and tumor cells.

Methods: The cytotoxic activity of curcumin was studied in human NHL (cutaneous T-cell
lymphoma, CTCL) cells using ISO 10993-5-2009 (MTT test). In addition, curcumin was
included in biocompatible electrospun polymeric mats with the aim to increase cellular curcumin
delivery and bioavailability. NF-«B inhibition was measured using specific ELISA. The
antimicrobial activity of the electrospun mats was tested on pathogenic Staphylococcus aureus
strains according to 1ISO 20776-1:2006(E).

Results: Curcumin loaded mats showed significant tumor growth inhibition. The mats with
curcumin were bacteriostatic against S. aureus.

In conclusion, the non-toxic natural compound curcumin has remarkable antineoplastic activity
in vitro. The new polymeric curcumin formulations showed significant cytotoxicity and active
compound release. Electrospun polymeric mats could serve as surgical implants and wound
healing dressing to treat the orphan disease skin lesions.

Keywords: CTCL, Curcumin, NF-kB, Polymeric electrospun mats



HoBH 1aHHM B PYTHHHATA NPOLEAYyPa 32 MAaTEMaTHYeCKa OlleHKA Ha JIaHHM 32
HHTOTOKCHYHOCT iN Vitro oT paKkoBH KJIETKH

Mas M. 3axapuea, Auronnoc Tpoxomyinoc, Jlrogmuna JumurpoBa, Maptun P. Beprep, Xpucro
Haiinencku, Criupo Koncrantunos, Anekcanabsp . Kpymon

Pe3iome:

B onkodapmakonorusTa obmara nporenypa 3a M34UCISIBAHE HAa KOHLEHTPALMHU ChC CPEleH
unxuoupair edekr (ICsp) 0T ekcriepuMEeHTaIHN JaHHU CE OCHOBaBa Ha M3IOJ3BAHETO Ha J100pe
YCTaHOBEHHM KMHETHYHHU MOJIEIH, MPEICTABIABANIN HHXHOUTOPHH €(DEeKTH Ha JIeKapcTBa BBPXY
YOBELIKA PAKOBH KIETKU. HSKONKO HIMPOKO pa3mpoCTpaHEHW COPTYEpHU MpOrpaMu, KaTo
GraphPad Prism u CompuSyn npejyiarat Bb3MOKHOCTH 32 u3uncisgBane Ha [Cso upe3 Mozena Ha
Chou. B ToBa npoyuBaHe aHaIU3UpaxMe pe3yaTaTUTE OT TE3H JBE COPTyepHH MPOrpaMu U I'd
CpPaBHMXME C Ipolielypara 3a HEJIMHEWHO IPOrpaMUpaHe, HalKMCaHa OT Hac B CHMBOJHHSA
copryep MAPLE. Ilocnennusar onenu ICsp mo-TouHO ¥ KOSPUIIMEHTHT Ha Kopenamnus R e mo-
N00bp BbB BCHUKHM aHAIU3UPAaHU JaHHU. JleMoHcTpupaxme e()eKTHBHOCTTa Ha HEJITUHEHHUTE
[porpaMupaly Ipoueaypu B IPUMEpPU 3a JIBE PAKOBU KJIETHYHHM JMHUM, TPETUPAHU C TpU
pa3auyHM JeKapcTBa. AHaJM3bT Ha MOBBPXHOCTTa Ha OTroBOpa II0Ka3a IOTEHIMala Ha
MPWIOXKEHNUS KUHETHYEH Mojei. B pesynrar Ha ToBa YCHSXME Ja ONpENeIuM Mo-100pe
croiiHocTuTe Ha ICs0 M J1a TM M3MOJI3BaMe MpU MJIAaHUPAHETO Ha MO-HATaThUIHU €KCIIEPUMEHTH C
U3MOJI3BAaHETO HA YOBEIIKM MAJIWTHEHW KIETbUHU JIMHWM, CBBP3aHU C BIUSHUE Ha €IIHO
JIEKapCTBOTO, KAKTO U MPU B3aUMOJICHCTBHUATA HA JBE JIEKAPCTBA U TAXHOTO BIMSIHHE.

KirouoBu 1ymu: HenMHENHO nporpaMupaHe, MOJENIN Ha KHHETHKA, JIEKapCTBa,
LUTOTOKCUYHOCT 1n Vitro, pakoBU KJIEThUHU JIMHUU IIPU YOBEKA



New Insights in Routine Procedure for Mathematical Evaluation of in vitro
Cytotoxicity Data from Cancer Cell Lines

Maya M. Zaharieva, Antonios Trochopoulos, Lyudmila Dimitrova, Martin R. Berger,
Hristo Najdenski, Spiro Konstantinov, Alexander D. Kroumov

ABSTRACT

In oncopharmacology, the common procedure to evaluate median-effect concentrations (ICsp) on
experimental data is based on the use of well-established kinetic 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 ICso 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 ICso 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.

Keywords: Non-linear programming, Kinetics models, Drugs, in vitro cytotoxicity, Human
cancer cell lines.



I'mncodguia canoHNHU 3aCWIBAT HUTOTOKCHYHOCTTA HA €TONMO3U/I B
JuMmpomuu kierku HD-MY-Z

Penera I'eBpenoBa, Mas M. 3axapuesa, Anekcanabp . Kpymos, Jlopanc BoTken-
Hazab6anuoxko, JIlumutpuna XXeneBa-/[umutpona, Becena bana6anora, Xpucro M. XaiiaeHcku,
Cnupo KoHcTaHTHHOB

Pe3rome

be ycranoseno, ue 3,28-Oucne3mMo3uau Ha TIOKYPOHUIUTE HA TPUTEPIICHOBUTE KapOOKCHUIHU
kucenmuun ot oneaHanoB tun (GOTCAB) ce marpynBar B kopenute nHa Gypsophila L. B
NpOYyYBaHETO H3CJIeBaXMe BB3MOKHHTE cuHepruyHu edektu Ha Gypsophila trichotoma
GOTCABSs u nuTocTaTi4eH eTono3ua KbM KieTbuHaTa qunusa Ha Hodgkin numpom HD-MY-Z.
KoMOuHMpanuTe ehekTr ¢ eTono3ua ca oleHeHu ¢ momomira Ha copryep MAPLE 3a cumBosHa
MaTemaThka. TedHa xpoMarorpadusi-MacoBa CIIEKTPOMETPUS TI03BOJISIBA UACHTHUPHUIIMPAHES WITH
npeaBaputesnHo onpeaensHe Ha 28-saapean GOTCAB crpykTypu 3ae1HO ¢ 6 MOHOIECMO3UIN B
KOPEHOBHSI €KCTPakKT. TecTBaHWTE CallOHMHM Ha Oa3ara Ha THUICOreHWH mpurexasar C-28
CBBbp3aHa C €CTepU BEpUra, 3aMecTeHa C aleTW, IUC/TPaHC METOKCHUIIMHAMOWJ W aleTul U
cyndarau rpynu. He ce HabmtonaBa nurotokcuueH edekt qo 20 pg/mL npu HOpMamTHU MUIIN
¢ubpodnactu (CCL-1 kierbuyHa TuHUSA) U TUMPOMHU KIIETKUA. ETOMO3UABT IpU CaMOCTOATETHO
npuiioxxkenue ce xapakrepusupa ¢ 1Cs0=93 pg/mL. B npucscTBHETO Ha alleTUIMPAHU CAIOHUHU
(20 pg/mL), ce nabmogaBa cuimeH cuHepruspMm (Fa = 0,8, CI = 0.1) ¢ ICsop 11 pg/mL.
KomOuHanmsiTa WHAyIHMpa amnomnTo3a, KOETO € JIOKa3aHO upe3 aKTHBHpPAHE Ha KaclaswuTe,
MTOBUIIICHW HUBA Ha IIUTO30JJHA MOHO- ¥ OJIUTOHYKJICO30MH U sPEeHA (hparMeHTaIus, 3a¢/THO ChC
CUTHU(UKAHTHO yBeln4yaBaHe Ha reHepupaHeto Ha ROS. Pesynrature mnokassatr, ue
apabuHo3aTa BbB Bepurara C-3 u amnerunupanero Ha Bepurara C-28 Ha CallOHWHUTE Ca BaKHU
CTPYKTYpHU XapaKTePUCTUKH 32 TOBHILABaHE HA ITUTOTOKCMYHATA AKTUBHOCT HAa ETOMO3WJ.
CrnenoBaTenHo, TPUTEPIICHOBUTE CAOHUHU ca I[IEHEH HMHCTPYMEHT 3a MOoAoOpsiBaHe Ha
e(hUKaCHOCTTA Ha IUTOCTATHUIIUTE.

KawuoBu aymu: GOTCAB camonunu, Gypsophila trichotoma, Eromosum, cuHEprusbm,
anonro3a, ROS



Gypsophila saponins enhance the cytotoxicity of etoposide in HD-MY-Z
lymphoma cells

Reneta Gevrenova, Maya M. Zaharieva, Alexander D. Kroumov, Laurence Voutquenne-
Nazabadioko, Dimitrina Zheleva-Dimitrova, Vessela Balabanova, Hristo M. Hajdenskib, Spiro
Konstantinov

Abstract

Glucuronide Oleanane-type Triterpenoid Carboxylic Acid 3,28-Bidesmosides (GOTCAB) are
accumulated in Gypsophila L. roots. In the study we aimed at investigating the possible
synergistic effects of Gypsophila trichotoma GOTCABs and cytostatic etoposide towards the
Hodgkin lymphoma cell line HD-MY-Z. The combination effects with etoposide were evaluated
using the symbolic mathematical software MAPLE. Liquid chromatography-mass spectrometry
allowed the identification or tentative assignment of 28 core GOTCAB structures together with 6
monodesmosides in the root extract. Tested gypsogenin-based saponins possessed C-28 ester-
bonded chain substituted with acetyl, cis/trans methoxycinnamoyl and both acetyl and sulfate
groups. No cytotoxic effect was observed up to 20 ug/mL on normal mice fibroblasts (CCL-1
cell line) and lymphoma cells. Etoposide alone exerted ICsop 93 ug/mL. In the presence of
acetylated saponins (20 ug/mL), a strong synergism (Fa=0.8, C1=0.1) was observed with ICso 11
ug/mL. The combination induced apoptosis witnessed by caspase activation, elevated levels of
cytosolic mono- and oligonucleosomes, and nuclear fragmentation together with discernible
increase in ROS generation. The results emphasize the arabinose in the C-3 chain and acetylation
pattern of the C-28 chain of the saponins as important structural features for cytotoxicity
enhancing activity. Triterpenoid saponins are a valuable tool to improve the efficacy of
cytostatics.

Keywords: GOTCAB saponins, Gypsophila trichotoma, Etoposide ,Synergism , Apoptosis,
ROS



AJIKI/IJI(l)OC(l)OJII/IHI/II[HTe Ca MOAYyJaTOpHu Ha CUTHAJIHATA TPAHCAYKIIUA C
MOTCHIHAJI 32 AHTHHCOILIACTUIHA TEPaANunusd

®epna Kanearrocorny, Mass M. 3axapueBa, Ciupo M. KoncrantunoB u Maptus P. beprep
Pesrome

Hcropus: Anxundochomumumure (APLs) ca momyueHH CHHTETHYHO OT KOMIIOHGHTH Ha
KJIeThYHATA MEMOpaHa, KOETH € TEXCH TaprerT W IO TO3M HAYMH IMPOMEHST KJIeThYHATa
CUTHaJM3alusi W MpEeIu3BUKBAT pa3nuyHu edektu. ToBa mnpoyuBaHe mMpaBu Iperjen Ha
MEXaHM3Ma Ha JIeHCTBHE HA AaHTUHEOIIACTUYHUTE, AHTUIPOTO30MHU, AHTHOAKTEpUAIHU H
AQHTUBHUPYCHU aKTUBHOCTU Ha APL, KakTO U TSIXHOTO KIMHUYHO MPUIIOKEHHUE.

Metoau: Kato ocHoBa 3a TO3u 0030p Oeliie HalpaBeH aHAIU3 Ha ChIIECTBYBAIllATa JIUTepaTypa.

Pesyaratu: APL ce unTerpupar B nTUnuIHUTE padTOBE M MPOMEHSAT CUTHATHHUTE KacKaad Ha
¢ochommnaza D wuw C, kouto ot cBos crpaHa wmoxymupar PI3K/Akt/mTOR wu
RAS/RAF/MEK/ERK curnanaute meruma. Ypes oOpaTHa Bpb3Ka, CHTHAIHATa BEPHra
SAPK/JNK cbi10 € 3acernara. Te3u mpoMeHH BOJAT JI0 CIIMpaHE Ha KJIEThYHUS LIUKBJ BbB (a3a
G2/M u BHOCIENCTBUE MPEINU3BUKBAT MpPOrpamMHpaHa KJIeThb4Ha cMbpPT. Hanununute 3HaHuA 3a
unxubupane Ha hochopunupanero Ha AKT, dhochopunupantoe Ha mTOR u naxubUpanero Ha
aktuBupaHero Ha Raf mpasstr APL mnpuBnexaTenHu KaHAWJATH 3a MOJEPHO MEAMIIMHCKO
JIeYEeHHE, KOETO C€ OCHOBaBa Ha IEpPCOHAJIM3MpaHa Auar€Hosa U Tepamnus. B cboTBeTCTBHE C
TEXHHUsI HeoOMYaeH MpopuiI Ha aKTUBHOCT, TEXHUTE CTPAHUYHH €(EKTH MPOM3IN3aT TIaBHO OT
XOJMHOMUMETHYHATa AaKTHUBHOCT M IMOBJIMSIBAT OCHOBHO CTOMAIIIHO-UYPEBHUS TpakT. Te3u
acTeKTH, 3aeqHO C JUIcarta Ha Mueoicymnpecus, mpaBiT APL moaxoasiu 3a chBpeMEHHA
KOMOMHHpaHa Tepanus. Bernpeku ue qocera KIMHUYHUAT YCIEX € OTpaHWYeH MpPU HEOIIa3uH,
yrnoTtpebara Ha MUATE()O3UH Cpelly JIeHIIMaHNHO03a € BOJEI] HauMH 3a 1o-100po pa3dupaHe Ha
TSXHaTa ONTUMHU3HPaHa yroTpeoa.

3axkuouenune: HoBu mporpamu 3a cHHTE3 TIeHepHUpaT JAepHBAaTU C TOBHILEH TEepaneBTHYECH
e(eKT, JMIO30MHU TpernapaTv, KakTO M JUArHOCTUYHU (MM TEpaneBTUYHH) MPOU3BOJHHU C
ONTUMH3UpPaHHU cBoMcTBa. OyakBa ce Te3W MHOBATUBHU MOAM(UKAIUMM Ja MPONpPaBsAT MbTS 3a
M0-HATATBIIHOTO YCIEUIHO pa3Butue Ha APL.

KuarouoBun aymm: MexaHuszpM Ha JA€iCTBUME, MOAyJalus Ha KIEThYHATa CHUTHAJIU3ALIMS,
(hapMakoMHAMUKA, IPOTUBOPAKOBU JEHHOCTH, (PapMaKOKWHETHUKA, KITMHUYHHI H3MTUTAHUS.



Alkylphospholipids are Signal Transduction Modulators with Potential for
Anticancer Therapy

Ferda Kaleagasioglu, Maya M. Zaharieva, Spiro M. Konstantinov and Martin R. Berger

ABSTRACT

Background: Alkylphospholipids (APLs) are synthetically derived from cell membrane
components, which they target and thus modify cellular signaling and cause diverse effects. This
study reviews the mechanism of action of anticancer, antiprotozoal, antibacterial and antiviral
activities of ALPs, as well as their clinical use.

Methods: A literature search was used as the basis of this review.

Results: ALPs target lipid rafts and alter phospholipase D and C signaling cascades, which in
turn will modulate the PISK/Akt/mTOR and RAS/RAF/MEK/ERK pathways. By feedback
coupling, the SAPK/JNK signaling chain is also affected. These changes lead to a G2/M phase
cell cycle arrest and subsequently induce programmed cell death. The available knowledge on
inhibition of AKT phosphorylation, mTOR phosphorylation and Raf down-regulation renders
ALPs as attractive candidates for modern medical treatment, which is based on individualized
diagnosis and therapy. Corresponding to their unusual profile of activities, their side effects
result from cholinomimetic activity mainly and focus on the gastrointestinal tract. These aspects
together with their bone marrow sparing features render APCs well suited for modern
combination therapy. Although the clinical success has been limited in cancer diseases so far, the
use of miltefosine against leishmaniosis is leading the way to better understanding their
optimized use.

Conclusion: Recent synthetic programs generate congeners with the increased therapeutic ratio,
liposomal formulations, as well as diapeutic (or theranostic) derivatives with optimized
properties. It is anticipated that these innovative modifications will pave the way for the further
successful development of ALPs.

Keywords: Mode of action, modulation of cell signaling, pharmacodynamics, anticancer
activities, pharmacokinetics, clinical trials.



N3onupane u naeHTH(UIHPAHE HA HOBU IIAMOBE 0T MUKPOBOJAOPAC/IH C
AHTHOAKTEPUATHA AKTUBHOCT BHPXY XPAHUTEJIHM NaToreHu. HkeHepeH moaxos 3a
ONTUMHU3HPAHE HA CHHTE3a HA JKeJIAaHUTE MeTa00JTUTH

AnwiceH Puken Illyentep, Anekcanasp JumutpoB Kpymos, Kamuia Jlapuca Xunrepxouii,
Anpuana ®uopunuk, lanuena Ecrenuta ['oec Tpurepoca, Ennan I'pycka Benapyckoisio, Masi
Maprapurosa 3axapueBa, Anapecuno Husanno Moaenec

Pe3rome

Ta3su crarus npexacraBd cTpaTeruss 3a U30JMpaHe, WISCHTU(QUIMpPAHE M OLEHKa Ha
MHUKPOBOJIOPACIIM, CHHTE3HMpAIly OHOJIOrHYHO akThBHU cheauHeHus (BAC) ¢ antumukpoOHa
AKTUBHOCT CpELly XpaHUTEIHU U Jpyru naroreHu. [IspBoHayasiHo BoAHUTE NPOOH, CHABPIKALIU
MHUKpPOBOJIOpaciii, 0sxa MOAJ0KEHH Ha oOoraTsBaHe, NOCIEIBAaH OT CTaHJapTHa MpoLeaypa 3a
nojyyaBaHe Ha uucra Kynrypa. [Ipeuncrena JIHK or u3onmature Ha MHKpOBOJOpAcIUTE Ce
U3II0JI3BA 32 CeKBeHUpaHe Ha amiunduuupanara 18S rDNA renomna oGnact, KOeTo 1oBeae 10
unentudunupane Ha Poterioochromonas malhamensis, Chlorella sp., Micractinium sp.,
Tetradesmus sp. u Desmodesmus sp. Bcuuku u30imMpaHd miamMoBe ce KyiaTuBupar B 1-L
mrockomiactuaan PBRs, karo Poterioochromonas malhamensis 6e enuHCTBEHHAT, KOWTO
MoKa3a aHTHOAKTepHaliHa aKTUBHOCT 1o arap audysuus meroxa. Ocsen TtoBa, mambT PPEQ-01
0e KyJITUBHpax MpU pa3iIudHU BUAOBE U Mamabdbu Ha (oroOuopeakropu (PBR), nnrensurer u
CIEKTHp Ha MajaliaTa CBETJIMHA, C 1IeJI ]a Ce U3CJIeBa U JOKaKe aHTUOAKTEpUAIHUSI TOTEHIHAI
Ha maMa. ETaHONHM M METaHOJIHM CYNEpHATaHTH WM XUIAPOPHIHM U METaHOJIHU E€KCTPaKTH,
MOJTy4eHU OT OMoMaca, KyJITUBUPaHa B PAa3JIM4YHU YCIOBHUS, J0BE10Xa 0 00pa3yBaHe Ha 30HU Ha
MHXUOMpaHe Ha pacTeka Ha OaKTepUHUTE OKOJO UMIIPETHUPAHUTE TUCKOBE, U3IMOJI3BAaHU B arap
TuQy3Hus TecT. XUAPOPUIHUAT €KCTPAKT, NOITY4YeH OT OMomaca, KyJITUBUPaHa IIPU OCBETEHOCT
ChC 3€JIEHa CBETJIMHA MpOsIBSBAa IMO-CUJIHA AKTUBHOCT CIPSAMO BCHYKH TECTBAHU IaTOT€HHU
OakTepuu B CpPaBHEHHE C OCTAHAINTE EKCTpakTU. Pe3ynTtarurte, moJydyeHU C HOBUS H30JIMpPaH
mam Poterioochromonas malhamensis, moka3axa eekTHBHOCTTa HA HHOBATHBHHS KOMILICKCCH
nonxon, npuiarad kbM BAC, ¢ nen uaeHtuduuupaHe Ha MHUKPOBOJOpACid, KOUTO HMar
AHTUMHKPOOHA aKTUBHOCT.



Isolation and identification of new microalgae strains with antibacterial activity on food-
borne pathogens. Engineering approach to optimize synthesis of desired metabolites

Adilson Ricken Schuelter, Alexander Dimitrov Kroumov, Camila Larissa Hinterholz, Adriana
Fiorinic, Daniela Estelita Goes Triguerosa, Eliane Gruska Vendruscolo, Maya Margaritova
Zaharieva, Aparecido Nivaldo Mddenes

Abstract

This paper presents a strategy for isolation, identification and evaluation of microalgae strains
synthesizing biologically active compounds (BAC) with antimicrobial activity against food-
borne and other pathogens. Water samples containing microalgae were initially submitted to the
enrichment process, followed by standard procedure for obtaining pure culture. Purified DNA
from the microalgae isolates was used for sequencing the amplified 18S rDNA genomic region,
which resulted in the identification of Poterioochromonas malhamensis, Chlorella sp.,
Micractinium sp., Tetradesmus sp. and Desmodesmus sp. All isolated strains were cultivated in
1-L flat-plate PBRs, with the Poterioochromonas malhamensis being the only one to show
antibacterial activity in agar diffusion assay. Further, PPEQ-01strain was cultured under different
types and scales of PBR, intensity and spectrum of the incident light, in order to study and prove
the antibacterial potential of the strain. Ethanolic and methanolic supernatants, or hydrophilic
and methanolic extracts produced from biomass cultivated in different conditions led to
formation of bacterial growth inhibition halos around the impregnated disks used in the agar
diffusion test. The hydrophilic extract, obtained from biomass cultured under green illumination,
exhibited stronger activity against all tested pathogenic bacteria as compared to the other
extracts. The results obtained with the new isolated Poterioochromonas malhamensis strain
proved efficiency of the innovative complex approach applied to BAC aiming the identification
of microalgae that present antimicrobial activity.

Keywords: New microalgae strains, Biologically active compounds, Antimicrobial activity,
Isolation protocol, Molecular identification



MuuenapHUAT KYPKYMHUH N0J00PSABAa aHTHOAKTEPHATHATA AKTUBHOCT HA
ajnkuwipocpoxouHuTe epy(Ppo3ud U MUITeGO3MH Cpelly NaTOreHHH IaMoBe
Staphyloccocus aureus

Masa Maprapurtosa 3axapuesa, Anekcanbp Jumurpos Kpymos, Jlronmuna Jumurposa, MBa
[IBerkoBa, AnTOHHOC Tpoxomynoc, Cnupo MuxaitnoB Koncrantunos, Maptun Paitaxoiy
beprep, Munena Momunioa, Kpacumupa MonyeBa u Xpucto Munagunos Haitnencku

Pe3rome

B cBermnmHaTa Ha BB3HUKBaIIaTa OaKTepHaIHA PE3UCTEHTHOCT KbM AHTUOMOTHULM C IIHUPOK
CIEKTBbp Ha JAEWCTBHUE, THPCEHETO HAa HOBU aHTUOAKTEpPHAIHU TEPANEeBTHULM U KOMOMHALMMU OT
JIeKapCTBa € €JJHa OT Hall-peIN3BUKATEIHUTE TEMU B JHELIHO BpeMe. B HacTos1m0TO poyuBaHe
M3CcieBaXMe 3a IBbPBU ITBT AHTHOAKTEPHATHUTE W WHXUOMpamy epexTH Ha OMopuiIMu Ha
TPETOTO MOKOJIEHNE aHTuHeoracTuieH ankmidocdoxomun (APC) epydosun cpemry naroreHHI
mamoBe Staphylococcus aureus B cpaBHeHHE C MPOTOTHIA HA TO3M (apMaKOIOTHYCH KIlac
JekapcTBa T.H. MuiTe(do3uH. Thpcuxme ChbIO CHUHEPTMYHM aHTHOAKTEpUAIHU KOMOMHAIMH
Mexy APC n KypKkyMHH, BKJIIOUYEHHU B KOITOJMMEpPHU MULENU Ha 0a3zata Ha Pluronic® P123 unu
cmec 0T Pluronic® P123 u Pluronic® F127 (P123/F127). IlomyueHuTe KOJIMYECTBEHU
€KCIIEPUMEHTAJIHU JAaHHU 3a PEJOKC-aKTUBHOCTTA M B3aMMOJCHCTBUSATA JIEKAPCTBO-JIEKAPCTBO
0s1xa OIICHEHHW 4Ype3 M3I0JI3BaHEe Ha MaTemaruuecku mojnenu B copryepa MAPLE. ITono6HO Ha
MuITeo3uH, epy(ho3uHBT TTOKa3Ba yMepeH OaKTEepHOCTATHUYCH eEKT MPH KIMHHUYHO 3HAYMMHU
koHueHtpanuu (50-60 pmol/L) u nHxuOupa penoKkc-akTHBHOCTTA Ha TPETUPAHUTE OAKTEPUU JI0
90% mnpu MUHMMaJIHM HHXUOMTOpHU KoOHUeHTpauuu. EdextbT m Ha aBata APC chpsmo
YCTOMYMBU Ha METHLIMIMH CTaUIOKOKM € momoOpeH upe3 komOuHauuu c P123/F127
munenapeH CRM B cwotHomenue 1:1. Epydo3uHbT mnoka3Ba MO-CHJIIHO WHXHOHMpaHe Ha
OonouiaM TpU TO-HUCKU CpenHu uHXxuOupamm koHueHtpanud (MBICsg = 1,87 pmol/L),
otkoakoTo Muiredozun (MBICS50 = 6,0 pmol/L) u kypkymun (MBIC50 = 24,84 umol/L), kakTo
€ TIOKa3aHo Ype3 KOJIMYECTBEHO OMpeiesiHe Ha CBbp3aHu B Onodunm 6akrepuu. B 3akimouenue,
OlICHEHaTa aHTHMOAaKTepualHa aKTMBHOCT Ha epy(O3UH pa3liupsiBa CHEKThpa HA IMOJIE3HUTE MY
(apmakosoruyHu €(eKTH, KOETO € BaXXHO 3a KIMHUYHOTO My pa3BUTHE. YCTaHOBEHUTE
CUHEPTUYHM M aJUTHBHUM KOMOMHALMM MOrar ja ObJaT MOJE3HM 3a NPUIOKEHUETO Ha JBara
APC B TepanusTa Ha HEOIUIa3UUTE, Thil KAaTO MHOTO 3JI0OKaueCTBEHU 3a00JIsiBaHUS ca
NPUIPYKEHHU OT OaKTEpUATHU UH(EKIHH.

Kaw4yoBu aymm: wmuienapeH KypkyMuH; Muiaredo3uH; epydo3uH; aHTHOAKTepHaIHA
akTUBHOCT; Staphylococcus aureus; o6pa3yBane Ha 6HO(UIM; JTCKAPCTBECHH B3aUMO/ICHCTBHS



Micellar curcumin improves the antibacterial activity of the
alkylphosphocholines erufosine and miltefosine against pathogenic
Staphyloccocus aureus strains

Maya Margaritova Zaharieva, Alexander Dimitrov Kroumov, Lyudmila Dimitrova, lva
Tsvetkova, Antonios Trochopoulos, Spiro Mihaylov Konstantinov, Martin Reinhold Berger,
Milena Momchilova, Krassimira Yoncheva & Hristo Miladinov Najdenski

Abstract

In the light of the emerging bacterial resistance to broad-spectrum antibiotics, the search for new
antibacterial therapeutics and drug combinations is one of the most challenging topics nowadays.
In the present study, we investigated for the first time the antibacterial and biofilm inhibitory
effects of the third generation anticancer alkylphosphocholine (APC) erufosine against
pathogenic Staphylococcus aureus strains in comparison to the prototype of this pharmacological
class of drugs, miltefosine. We also searched for synergistic antibacterial combinations between
both APCs and curcumin incorporated in copolymeric micelles based on Pluronic® P123 or a
mixture of Pluronic® P123 and Pluronic® F127 (P123/F127). The obtained quantitative
redoxactivity experimental data and drug-drug interactions were evaluated by using
mathematical models in the MAPLE software. Similar to miltefosine, erufosine showed a
moderate bacteriostatic effect in clinically relevant concentrations (50-60 pmol/L) and inhibited
the redox activity of the treated bacteria up to 90% at minimal inhibitory concentrations. The
effect of both APCs towards methicillin resistant staphylococci was enhanced by combinations
with P123/F127 micellar CRM at a ratio of 1:1. Erufosine showed a stronger median biofilm
inhibition at lower concentrations (MBICs=1.87 pmol/L) than miltefosine (MBICs0=6.0
pmol/L) and curcumin (MBICs0=24.84 umol/L) as demonstrated by quantification of biofilm-
bound bacteria. In conclusion, the estimated antibacterial activity of erufosine widens the
spectrum of its useful pharmacological effects, which is important for its clinical development.
The established synergistic and additive drug combinations could be beneficial for the
application of both APCs in cancer therapy, since numerous malignancies are accompanied by
bacterial infections.

Keywords: micellar curcumin; miltefosine; erufosine; antibacterial activity; Staphylococcus
aureus; biofilm formation; drug interactions



AHTH-XepHec CUMILIEKC BUPYC M AaHTHOAKTEPHAJIHUA AKTUBHOCTH HA
Graptopetalum paraguayense E. ExcTpakT ot Jincta Ha Walther: nusioTHo
npoy4BaHe

Masa Maprapurosa 3axapuesa, [lets ['enoBa-Kainy, Waiina JlunueBa, Mnusn bampkakos,
Credxa Kpymosa, Benenun Enues, Xpucro Haiinencku u Hanexna Mapkosa

Pe3rome

Graptopetalum paraguayense E. Walther (GP) npunamnexu kM cemeiictBo Crassulaceae u
MMa HSKOJKO IMOJ3U 32 37paBeTo. B HACTOAIIOTO NMpOy4YBaHE HHUE OIEHUXME LIUTOTOKCHYHATA,
anTu-xeprec cumruiekc Bupyc (HSV) u antubakrepuannara akTUBHOCTH HA TOTAJIECH €KCTPAKT
or GP ¢ meranon/Bona. Pesynratute OT M3CieNBaHETO HA IUTOTOKCUYHOCTTA HA TECTBAHUS
eKCTPAaKT TOKa3BaT IIUPOK KOHICHTPAIMOHCH JHMANa30H Ha KiIeThYHa moHocumocT. GP
eKCTPAKTHT JEMOHCTPHpA 3HAYUTENICH WHXHOUpan| ePpekT BBpxy auBus Tun HSV-1 mam
Victoria B konnentpanus 0,0001 mg/mL, paBHa Ha MakcMManHaTa HETOKCHMYHA KOHIEHTpALUs
(c 97,5% 3amuta Ha kinetkute). [lo oTHOILIEHNE HA PE3UCTEHTHUS HA AlUKIOBHP MyTaHT HSV-2
mam PU u quB Tunm HSV-2 mawm Bja, anTuBupycHaTa akTUBHOCT M CEJICKTUBHOCTTA HA €KCTPAKTa
ca MHOTO HHCKH, cbc cToitHocTu Ha ECsg ot 0,1 10 0,01 mg/mL, a uHIEeKChT HAa CENEKTHBHOCT
Bapupa oT 25 mo 250, cvorBeTHO. EkcrpakThT or GP mposiBsiBa cenexkTMBHa HMHXHOMpamia
aKTUBHOCT M BBPXY pacTeka Ha ['pamM-TONOXKUTEIHW OaKTepUaTHW IaTOTeHH, KaTo
Staphylococcus aureus e naii-uyBcTBHTelieH. OCBEH TOBa MpEAOTBparsBa oOpa3yBaHETO Ha
MRSA 6uodpunm no 50% npu konmertpamus 1,6 mg/mL u no 90% npu koHueHTpauus 2,5
mg/mL. JleMOHCTpupaHUTe B HAIIETO TNPOy4YBaHE AaHTHUXEPIECHa M aHTHOAKTepuaTHa
aKTUBHOCTH BEPOSATHO Ca CBHP3aHU C HAJTMYMETO Ha (DEHOJIM M B YACTHOCT Ha rajgoBa KHCEIHHA.
AHTUMUKpOOHATa aKTUBHOCT Ha ekcTpakTa oT GP mma Obaemoro pa3Butve KaTo XpaHHUTETHA
nobGaBka Ha Oazata Ha G. paraguayense u cjieloBaTeIHO C€ Hajarar JOMBIHUTEITHH
W3CIIE/IBAHMS 3a H30JIMpaHe Ha OWOJOTMYHO AaKTUBHU CHEAMHEHHS WIU CMECH OT TAX C
MOCJIe/IBAINO 33bJI0O0YEHO MpOoy4YBaHe Ha TexHHUTe aHTU-HSV u anTHOakTepuasHu MeXaHU3MHU
Ha JICCTBUE.

Karwuosu qymu: Graptopetalum paraguayense, ekcrpakr ot E. Yoarsp; antu-HSV neiinoctu;
anTHOaKkTepuaneH epeKkT; MUHUMaTHa UHXUOUTOpHA KOHIEHTpaIus; eeKTUBHA KOHIIEHTPAIUs
50% (ECs0); IMTOTOKCHYHOCT



Anti-Herpes Simplex virus and antibacterial activities of Graptopetalum
paraguayense E. Walther leaf extract: a pilot study

Maya Margaritova Zaharieva, Petia Genova-Kalou, Ivayla Dincheva, Ilian Badjakov, Stefka
Krumova, Venelin Enchev, Hristo Najdenski & Nadezhda Markova

ABSTRACT

Graptopetalum paraguayense E. Walther (GP) belongs to the Crassulaceae family and has
several health benefits. In the present study we evaluated the cytotoxic, anti-Herpes Simplex
virus (HSV) and antibacterial activities of a total methanol/water GP extract. The results from
the cytotoxicity investigation of the tested extract showed a high cell tolerable concentration
range. The GP extract demonstrated a significant inhibitory effect on the wild-type HSV-1 strain
Victoria in a concentration of 0.0001mg/mL equal to the maximal nontoxic concentration (with
97.5% protection of the cells). Regarding the acyclovir-resistant mutant HSV-2 strain PU and
wild-type HSV-2 strain Bja, the antiviral activity and selectivity of the extract were very low,
with ECso values from 0.1 to 0.01 mg/mL, and the selectivity index ranging from 25 to 250,
respectively. The GP extract exhibited selective inhibitory activity also on the growth of Gram-
positive bacterial pathogens, with Staphylococcus aureus being most sensitive. It also prevented
the formation of MRSA biofilm up to 50% at a concentration of 1.6mg/mL and up to 90% at a
concentration of 2.5mg/mL. The anti-herpetic and antibacterial activities demonstrated in our
investigation are probably related to the presence of phenols, and in particular gallic acid. The
antimicrobial activity of the GP extract holds a promise for the future development of nutrition
supplements based on G. paraguayense and therefore warrants further studies aimed at isolating
biologically active compounds or mixtures thereof with subsequent in-depth investigation of
their anti-HSV and antibacterial mechanisms of action.

Keywords: Graptopetalum paraguayense, E. Walther extract; anti-HSV activities; anti-bacterial
effect; minimal inhibitory concentration; effective concentration 50% (ECsp); cytotoxicity



Jlnmca Ha ocTpa iN VIVO TOKCHYHOCT HA €THJIACETATEH eKCTPaK
oT Haa3eMHH YacTu Ha Geum urbanum L.
BbPXY HHTECTHHAJIHA enuTeJHA ThKaH U [laiiepoBu miaku

Jlroomuna Jfumumposa, Cmanucnas @ununos, Mas 3axapuesa,
Jlunus lleposcka, I 'anuna Keneszosa, Munena Ilonosa,
Baca bankosa, Xpucmo naiioencku

Pe3rome

Geum urbanum L. (pox Geum, cemeiictBo Rosaceae) € TPEBUCT MHOTOTOJHILICH PACTHTEIICH
BUJI, YECTO M3BECTEH KaTo OujKaTa Ha CB. BEHEOUKT M IIMPOKO pa3lpOCTPaHEH B YMEPEHUTE
paiionu. Tol ce u3non3Ba OT JPEBHU BpeMeHa B EBporneiickata u no-crnenuaiio B bearapckara
TpaJAULIMOHHA MEJIWIMHA 3a JIeUeHHWE Ha CTOMAIIHO-YPEBHU 3a00NIABaHUS, KAKTO U 3a
HaMaJsiBAaHE HAa KbpPBEHE M BBH3MAIUTENHU IUIaKd Mo JuraBuiure. OTBapu M UHQY3UU OT
HaJ36MHHM 4YacTH, KOPEHW U KOPEHHUIA C€ NMPEenopbuBaT 3a JCUCHHE Ha JAHApUs, TU3EHTEepHUs,
JUCTIETICUSI, TACTPOCHTEPUT, JIEBKOpEs, KPbBOM3INBYU, HH(EKIINHN U Tpecka. BbhIipeku awirara u
HIMPOKO Pa3lpocTpaHeHa ynoTpeda Ha pasnuunu u3pienu ot G. urbanum L. B TpagunmonHara
MEIMIMHA, MAJKO C€ 3HA€ 3a TOKCUKOJIOIMYHHUS Npopuil Ha pacTeHUETO. TOKCHYHOCTTa Ha
€KCTPAKTUTE Ha aKTUBHOTO PACTEHUE € OT KPUTUYHO 3HA4YEHHE 3a ObJeliara UM yrnotpeda KaTo
XPAHUTEIIHA T00aBKH C OJAronpusTHO BB3ICUCTBHE CPEly M30POCHUTE MO-rope 3a00JIsBaHMUs.
OcHoOBHaTa IeJ1 Ha HAIIeTo Mpoy4yBaHe Oelle Jla ce oxapakTepu3upa OCTpaTa TOKCHMYHOCT Ha
eTUJIAIIETATeH eKCTPAKT, MOJYYeH OT BB3AyIIHHUTe YacTd Ha G. urbanum L., otHocHO edekTuTe
My BBpXY UpE€BHATa €NUTENHA ThKaH M Iuactupure Ha lleitep crnen 14-n1HeBHO MpUITOKEHHE U
KaTo ce B3emar npenBuj u3uckBanusTa 3a 3R. [Tatomopgonoruunara oneHka Ha IpoOu OT Te3u
THKAaHU JIOKa3Ba JIMICaTa HAa TOKCHMYEH e(eKT B OMOJIOTMYHO aKTHBHHM KOHLIEHTparuu. Hammmre
u3cleBaHMs JONPUHACAT 3a IMO0-100paTa (apMakoJIOTMYHAa XapaKTepUCTHKAa Ha TECTBAHUS
eKCTPAKT U OLIEHKA Ha MOTeHIIMala My 3a ObJIEIIO Pa3BUTHE KAaTO XpaHUTENHA 100aBKa.

KirouoBu aymu: erumnanerateH ekctpakt ot Geum urbanum L., octpa in Vivo TOkcHYHOCT,
MHTECTUHAIIHA enuTeNHa ThKaH, [laliepoBu miaku



Lack of Acute in vivo Toxicity of Ethyl Acetate Extract
from Aerial Parts of Geum urbanum L.
on Intestinal Epithelial Tissue and Peyer’s Patches

Lyudmila Dimitrova, Stanislav Philipov, Maya Zaharieva,
Lilia Tserovska, Galina Zhelezova, Milena Popova,
Vassya Bankova, Hristo Najdenski

Abstract

Geum urbanum L. (genus Geum, family Rosaceae) is a herbaceous perennial plant species,
commonly known as wood avens or St. Benedict’s herb and widespread in temperate regions. It
has been used since ancient times in the European and particularly in the Bulgarian traditional
medicine for treating gastro-intestinal diseases as well as for reducing bleeding and inflammation
sequelae in mucous membranes. Decoctions and infusions from the aerial parts, roots, and
rhizomes were recommended for treatment of diarrhea, dysentery, dyspepsia, gastroenteritis,
leucorrhoea, hemorrhages, infections, and fever. Despite the long and widespread use of different
G. urbanum L. preparations in traditional medicine, little is known about the toxicological profile
of the plant. The toxicity of the active plant’s extracts is of critical significance for their future
use as food additives with favourable effects against the diseases listed above. The main
objective of our study was to characterize the acute toxicity of an ethyl acetate extract obtained
from the aerial parts of G. urbanum L., regarding its effects on intestinal epithelial tissue and
Peyer’s patches after 14-day application and considering the 3R requirements. The
pathomorphological evaluation of specimens from these tissues evidenced the lack of toxic effect
in biologically active concentrations. Our findings contribute to the better pharmacological
characterization of the tested extract and evaluation of its potential for future development as a
food additive.

Keywords: Ethyl acetate extract of Geum urbanum L., acute in vivo toxicity, intestinal epithelial
tissue, Peyer’s patches



IIpunoxenne Ha cpedObLPHU AHTHOAKTEPHAIHHM U POTUBOI'bOMYHHI
HAHOCJIOCBE 32 IOKPUBAaHEe HA OYHM NPOTE3H

Kpacumup Koes, Huxomnaii lonkos, Hags CrankoBa, Emuin Mopanuiicku, Xpucro Halinencku,
Tumepdas3 Hypranues, Masi 3axapueBa u JIpue3ap ABpamoB

Pe3rome

CrartusaTa aHaIM3Upa aHTUOAKTEPUATHH M MPOTUBOTBOMYHHM CBOMCTBA HAa MOKPHUTH ChC Ag-
Al>,O3 HanocnoeBe, neno3upanu oT RF peakTHBeH MarHeTpOH, HACJIOCHH BbPXY CTHKICHH OYHU
npote3u. [IpoyuBaHeTO € MPOBOKHPAHO OT HEOOXOAMMOCTTAa OT MOTHCKaHEe Ha WH(EKIUUTE,
OPUYUHEHH OT MATOTCHHH MHKPOOPTraHM3MH CJeJl IOCTaBsSHETO Ha OYHM MpOTe3n. ToBa
nopakJaa waesta 3a oOpa3yBaHe Ha MPOTE3W HA 3AIIUTHU MOKPUTHS C aHTHOAKTCPHAIHU U
NPOTHBOTBOMYHM CBOWCTBA. EJIEMEHTHHUSIT ChCTaB HA IMOBBPXHOCTTa W MOP(OIOTHUHHTE
XapaKTepUCTUKU Ha nokpurtuara ca uzciaeasanu upe3 XPS u SEM usmepBanusa. OcBeH ToBa ca
MPOBEICHH MHUKPOOHOJOTHYHM U3CICABAHMS 3a YCTAHOBABAHE HA AHTHOAKTEPHUATHOTO U
AHTUMHKOTHYHO JeiCTBUE Ha HaHOKoMIo3uTHUTE Ag/Al203 cioeBe cperity I'paM-1moI0KUTETHI
u I'pam-orpunarennu Gaktepuu u Candida albicans. Haii-cuinHOTO AeiCTBHE Ha CIIOCBETE CE
oTkpuBa cpeiry Pseudomonas aeruginosa - mbeiHa HHaKTHBanuUs cien 2 4aca; Escherichia coli u
Candida albicans - mbiHa nHAKTHBAIMS CIIE] 5 yaca; IBJIHO MHAKTHBUpaHe Ha Staphylococcus
aureus cren 24 gaca. EkcreprMEHTATHHWTE JOKa3aTeJICTBA MPEINojaraT MHOT00OEIaBaIio
NPUIOKEHHE Ha TakuBa aHTUOakTepuanHu W npotuBorbOmuHu AQ/Al,O3 HaHocnmoeBe 3a
HaMaJIsIBaHe HA OYHUTE MH(DEKIIUH P MMIUIAHTHPAHE HA OYHH ITPOTE3H.

KurouoBu aymm: ounu nporesu, HaHocioeBe oT Ag/Al,Os3, aHTHOakTepuanHO, aHTUIBOUYHO
JICHCTBUE



Application of Silver Antibacterial and Antifungal Nanolayers for Ocular
Prostheses Coating

Krassimir Koev, Nikolai Donkov, Nadya Stankova, Emil Moraliiski, Hristo Najdenski,
Timerfayaz Nurgaliev, Maya Zaharieva, and Latchezar Avramov

Abstract

The paper reports on antibacterial and antifungal properties of Ag-doped AI203 nanolayers
deposited by RF reactive magnetron sputtering on glass ocular prostheses. The study is provoked
by the need of suppressing the infections caused by pathogenic microorganisms following the
placement of ocular prostheses. This brings about the idea of forming protective coatings with
antibacterial and antifungal properties on the prostheses. The surface elemental composition and
the morphological characteristics of the coatings are investigated by XPS and SEM
measurements. Further, the microbiological studies are conducted to establish the antibacterial
and antifungal action of the nanocomposite Ag/Al.Oz layers against Gram-positive and -negative
bacteria, and Candida albicans. The strongest action of the layers is found against Pseudomonas
aeruginosa full inactivation after 2 h; Escherichia coli and Candida albicans — full inactivation
after 5 h; Staphylococcus aureus full inactivation after 24 h. The experimental findings suggest a
very promising application of such antibacterial and antifungal Ag/Al203 nanolayers regarding
the reduction of eye infections when implanting ocular prostheses.

Keywords: eye prostheses, nanolayers of Ag/Al.Os3, antibacterial, antifungal action



AHAJIUTHYHO U3CJIeABAHE U AHTUMHMKPOOHA aKTUBHOCT Ha ajia-1edeH3uH 2,
paspeuieHo B ¢papmakonoeiinu 0ygepu ¢ pasiauyno pH

Masa Maprapurtosa 3axapueBa, Mepu HackoBa Amepukosa, JIunu AHTOHOBa AHJIOHOBA,
Wpanka [lerkoa IlenueBa-En Tubu, Banus Hukonosa Macnapcka U Xpucto MunaauHon
Halinencku

Pe3rome

Yopemkute Heyrpodhunnu nentuau (HNP, anda-nedensunn) ca rpyma ot mect nedeH3UHH,
KOUTO C€ CUMTAT 32 HOBM AHTHUMHUKPOOHM JIEKapCcTBa MOPAAM TAXHATA MHOTOQYHKIIMOHATHA
e(eKTUBHOCT Cpelry OakTepuu, BUPYCH M T'bOMUYKH. He3aBUCUMO OT YHUKATHUTE OMOJOTUYHU
CBOMCTBa, anda-nedeH3nHNUTe ca HECTAOWIHM ChEIWHEHHS W TAXHATA aKTUBHOCT 3aBUCH OT
MHOTO (PU3NYHU M XUMUYHH (DAKTOPH, KAKTO U OT BHUJIa HA U3MOJI3BaHATa Cpea 3a KyJITHBUPAHE.
ToBa Bogu 10 3aTpylHEHUS B M3CJICIBAHUATA W MPEISITCTBHS TPU TAXHOTO TEPANIEBTUIHO
npunoxenue. llenra Ha ToBa npoyuBaHe Oelle Ja ce Onpeaein aHTHOAKTepHaTHATa aKTHBHOCT
Ha anda-nedeHsuH 2, pa3TBOpeH BbB (dapmakoneiHu Oydepu, U mapaieiaHo J1a ce pazpaboTsT
CCJICKTUBHHM Y TOYHH aHATUTHYHH TECTOBE 3a MICHTU(UKAIUS U aHAIU3 Ha anda-aedeHs3uH 2 B
X0JIa Ha HW3CJIe/IBaHETO. AHTHOAKTEpHATHHAT edeKkT Ha anda-nedenzuna 2 Oermre ompeneincH
cpemry mama Escherichia coli (ATCC 25922). VYcranoBeno ©Oe, ye 10 mg/L doBeiku
Heyrpodumien nentua-2 (HNP-2, anda-nedencun 2), pasreoper B pH=9,0 6ydep, npennspukpa
90% wHxuOMpaHe Ha OakTepua HATa pPECIUpATOpHA aKTUBHOCT. To3m Oydep ce cumra 3a
MOAXOMAINa Cpelaa 3a TMposiBa Ha aHTUOAKTepuadHaTa AaKTUBHOCT Ha aida-gaedeH3uHa.
Pa3paboren e cenekTuBeH MeTOJ 3a aHANU3 Ha MS 3a uaentudunupane Ha anda-nedeHsut 2 B
npobuuTe cmecu. Chino Taka 6eme pazpadoren HPLC meron ¢ anTepHaTUBHA CEIEKTUBHOCT 32
UIACHTU(QHUIMpAHE W aHAIW3 Ha CMECH, ChAbpxamu anda-nedeH3nH 2 U aMUHOKUCEIUHU B
Mueller Hinton 6ymson. Tlpomeaypara BKIOUBa pa3pabOTBaHE Ha ONpEJENIsSHE HAa TECT 3a
TOAHOCT Ha CHCTEMATa.

KurouoBu ngymm: pH, anHTuMuKpoOHa aKTHBHOCT, aHAIMTUYHO U3CIeaBaHe, anda-aedeH3uH 2,
Oydepu



Analytical study and antimicrobial activity of alpha-defensin 2 dissolved in
pharmacopoeia buffers with different pH

Maya Margaritova Zaharieva, Meri Naskova Amerikova, Lily Antonova Andonova, Ivanka
Petkova Pencheva-El Tibi, Vania Nikolova Maslarska And Hristo Miladinov Najdenski

Abstract

Human neutrophil peptides (HNPs, alpha-defensins) are a group of six defensins being
considered as new antimicrobial drugs because of their multifunctional efficiency against
bacteria, viruses and fungi. Regardless of the unique biological properties, alpha-defensins are
unstable compounds and their activity depends on many physical and chemical factors as well as
on the kind of the used cultivation media. This leads to research difficulties and obstructions in
their therapeutic application. The purpose of this study was to determine the antibacterial activity
of alpha-defensin 2 dissolved in pharmacopeia buffers and in parallel to develop selective and
accurate analytical tests for identification and assay of alpha-defensin 2 in the course of study.
The antibacterial effect of alpha-defensin 2 was determined against the strain Escherichia coli
(ATCC 25922). It was found that 10 mg/L of Human neutrophil peptide-2 (HNP-2, alpha-
defensin 2) dissolved in pH 9.0 buffer caused 90% inhibition of the bacterial respiratory activity.
This buffer was considered as a suitable environment for deploying the antibacterial activity of
the alpha-defensin. A selective MS analysis method for the identification of alpha-defensin 2 in
sample mixtures was developed. Also, the HPLC method with alternative selectivity was
elaborated for identification and assay of mixtures containing alpha-defensin 2 and aminoacids in
Mueller Hinton broth. The procedure includes development of system suitability test
determination.

Keywords: pH, antimicrobial activity, analytical study, alpha-defensin 2, buffers





