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Pe3roMeTa Ha nyOJIUKALIMUTE
Ha jou. A-p UBaiinia Hepgsankosa [laHueBa-KagpeBa

3a y4acTHe B KOHKYPC 32 aKaZleMUYHa JJTbXHOCT ,ipodecop”,
npodecroHa/JHO HanpaBJieHHe 4.2. XUMUYECKH HayKH
(AHaTMTHUYHA XUMUS)

I. [ly6sivkanuy B HayYHU CIMCAaHUSA

1. ]. Ivanova, 1. N. Pantcheva, M. Mitewa, S. Simova*, M. Tanabe, K. Osakada, Cd(II) and
Pb(Il) complexes of the polyether ionophorous antibiotic salinomycin, Chem. Centr. J. 5
(2011) 52

doi:10.1186/1752-153X-5-52 - Q2

Abstract: Background: The natural polyether ionophorous antibiotics are used for the
treatment of coccidiosis in poultry and ruminants. They are effective agents against infections
caused by Gram-positive microorganisms. On the other hand, it was found that some of these
compounds selectively bind lead(Il) ions in in vivo experiments, despite Pb(II)-containing
compounds of defined composition have been not isolated and characterized. To assess the
potential of polyether ionophores to be used as antidotes in the agriculture, a detailed study on
their in vitro complexation with toxic metal ions is required. In the present paper we report for
the first time the preparation and the structure elucidation of salinomycin complexes with ions of
cadmium(Il) and lead(II). Results: New metal(Il) complexes of the polyether ionophorous
antibiotic salinomycin with Cd(II) and Pb(Il) ions were prepared and structurally characterized
by IR, FAB-MS and NMR techniques. The spectroscopic information and elemental analysis data
reveal that sodium salinomycin (SalNa) undergoes a reaction with heavy metal(Il) ions to form
[Cd(Sal)2(H20)2] (1) and [Pb(Sal)(NOs3)] (2), respectively. Abstraction of sodium ions from the
cavity of the antibiotic is occurring during the complexation reaction. Salinomycin coordinates
with cadmium(Il) ions as a bidentate monoanionic ligand through the deprotonated carboxylic
moiety and one of the hydroxyl groups to yield 1. Two salinomycin anions occupy the equatorial
plane of the Cd(Il) center, while two water molecules take the axial positions of the inner
coordination sphere of the metal(Il) cation. Complex 2 consists of monoanionic salinomycin
acting in polydentate coordination mode in a molar ratio of 1: 1 to the metal ion with one nitrate
ion for charge compensation. Conclusion: The formation of the salinomycin heavy metal(Il)
complexes indicates a possible antidote activity of the ligand in case of chronic/acute intoxications
likely to occur in the stock farming.

Pesiome: 0630p: [IprposHuTE NoHeTepHU HOHOPOPHU aHTUOUMOTHULIM Ce U3MOJI3BAT 3a
JiedeHVe Ha KOKLIU/M03a IPH JOMAIlHU ITULHU U IPEXXKUBHU )KUBOTHH. Te ca epeKTUBHU areHTH
cpeuty UHGEKIWH, MPUYMHEHU OT [paM-NoN0KUTENTHU MUKpoopraHnuaMu. OT Apyra cTpaHa e
YCTAaHOBEHO, Y€ HSKOW OT Te3U CbeJUHEHUs CeJIeKTUBHO cBbp3BaT oJsoBHU(II) HoHu B
eKCIIepUMEHTH in Vivo, BbIIPEKHU Ye cbeAuHeHus ¢ HoHu Ha Pb(Il) ¢ neduHupaH cbcTaB He ca
M30JIMPAaHU U OXapaKTepU3HWpaHU. 3a A Ce OLLeHU IOTeHIIMaTbT Ha [oJIMeTepHUTE HoHOodOpH J1a
ce mpuJiaraT KaTo aHTUAOTH B CEJICKOTO CTONAHCTBO, € HE06X0AMMO MOJAPOOHO MPOyYBaHe Ha
TAXHOTO /11 Vitro KOMILJIEKCOOOpa3yBaHe ¢ TOKCMYHU MeTaJHU HOHU. B HacTosA110TO U3cie/iBaHe
3a 'bPBU I'bT JI0KJIa/|BaMe M0JIy4aBaHETO U CTPYKTYPHOTO OXapaKTepU3UpaHe Ha KOMIJIEKCH
Ha CasvHoMuuuH ¢ HoHW Ha kaamui(Il) u osnoso(Il). Pesynratu: H3osnupanu ca HOBU
MeTanHu(Il) kKoMIIekcH Ha nosiMeTepHUs HoHOGOPEH aHTUOMOTUK CaJIMHOMULMH C HOHU Ha
Cd(Il) u Pb(Il), kouTo ca cTpykTypHO xapakTepusupanu c IR, FAB-MS u NMR. CnekTpanHure
JlaHHU U eJIeMEHTHUSAT aHa/M3 NO0Ka3BaT, Ye HaTpUeBUAT caauHoMuLuHAT (SalNa) pearupa c
WOHU Ha TeXKUTe MeTand, obpasyBadku [Cd(Sal)2(H:0):] (1) u [Pb(Sal)(NO3)] (2). Ilpu



Pe3loMeTa - nyosMKanuu — MBatisia [lanyeBa-Kanpesa

KOMILJIEKCOOOpa3yBaHETO ce HaGJI0/aBa WM3BJWYaHE HAa HAaTPUEBUTE WOHU OT KyXHHAaTa Ha
aHTu6uoTrka. CasMHOMHIMH KoopauuHupa c kaamueBu(ll) #onu (1) mox ¢opmara Ha
OUJIeHTaTeH MOHOAHWOHEH JIMTaHJ 4pe3 JeNpPOTOHHMpPAHA KapOOKCWUJIHA Tpyna M eAHa OT
XUJPOKCUJIIHUTE TPyNH. /[Ba CAJIMHOMUIIMHATHY aHUOHU 3aeMaT eKBaTOpUa/iHATa paBHUHA Ha
koMIiekcoo6pasyBartesis Cd(Il), mokaTo ABe BOJAHM MOJIEKYJU Ca Pa3NoOJIOKEHH B aKCHaJIHA
NO3UIMS BbB BbTPeElIHaTa KoopAuHauuoHHa cdepa Ha MeTtanHusd(Il) karuon. Kommiekc 2
CbAbpKa MOHOAHWOHeH CaJIMHOMUIIMHAT, JIeHCTBall MOJUAEHTATHO B MOJIHO ChOTHOIIEHHE 1:
1 cupssMo MeTasiHUs MOH. EAMH HUTpaTeH MOH KOMIIEHCUpPA 3aps/a Ha MOJIydYeHUs1 KOMILIEKC.
3aksmoyeHue: O6pa3yBaHeTO HA CAIMHOMHUIMHAHTHU KoMIieKcH ¢ HoHU(I) Ha TexKu MeTanu
Cb3/1aBa YCJI0BUS 3a Bb3MOXKHA aHTH/IOTHA aKTUBHOCT Ha JIMTaHJa B CAy4Yail Ha XpOHUYHH [
OCTPY UHTOKCHKAI[UU, KOUTO MOTAT /Ia Bb3HUKHAT B )KUBOTHOBBJICTBOTO.

2. R. L. Alexandrova, T. Zhivkova, M. Alexandrov, G. Miloshev, M. Georgieva, I. N.
Pantcheva*, M. lo. Mitewa, Cytostatic and cytotoxic properties of monensic acid and its
biometal(Il) complexes against human tumor / non-tumor cell lines, Cent. Eur. /. Chem.
10(5) (2012) 1464-1474

doi: 10.2478/s11532-012-0071-9 - Q2

Abstract: The anticancer activity of monensic acid (MonH) and its biometal(II) complexes
[M(Mon)2(H20):] (M = Mg, Ca, Mn, Co, Ni, Zn) was evaluated against cultured human permanent
cell lines established from glioblastoma multiforme (8MGBA) and cancers of the lung (A549),
breast (MCF-7), uterine cervix (HeLa) and liver (HepG2). The viability and proliferation of the
non-tumor human embryonic cell line Lep3 was also tested. The investigations were carried out
using thiazolyl blue tetrazolium bromide test, neutral red uptake cytotoxicity assay, crystal violet
staining, colony forming method and double staining with acridin orange and propidium iodide.
The results obtained reveal that the compounds applied at concentrations of 0.5-25 pg/mL for 24-
72 h decrease the viability and proliferation of the treated cells in a time- and concentration-
dependent manner. The metal(II) complexes studied (especially those of Co(II), Ni(Il) and Zn(II))
has been found to express stronger cytotoxic and cytostatic activities than the non-coordinated
monensic acid. The non-tumor human cell line has shown strong chemosensitivity towards
compounds tested comparable to that of cultured human tumor cell lines.

Pesiome: AHTUTyMOpHaTa aKTUBHOCT Ha MoHeH3uH kucesuHa (MonH) u HeliHuTe
KOMILJIEKCH C JIBy3apsiHU oHHU Ha 6uoMeTanute [M(Mon)2(H20)z] (M = Mg, Ca, Mn, Co, Ni, Zn)
e OlleHeHa CHpsIMO KyJTHBUPAHHU YOBEUIKH KJIETbYHHU JIMHUU OT MyJATUPOPMEH IJIM06JIacTOM
(8MGBA) u pak Ha 6esus apo6 (A549), Ha repgara (MCF-7), Ha muiikaTa Ha maTkara (Hela) u
Ha 4depHuUs Apo6 (HepG2). Tect 3a :xKHU3HECOCOOHOCTTA U NposindepanusaATa HAa HETYMOpPHAaTa
YoBellka eMOpHOHA/JIHA KJeThyHa JWHHUSA Lep3 cbwio e mnpoBefeH. H3cieaBaHusTa ca
n3pbpuieHu ¢ MTT TecT, BK/IIOUBaHe Ha HeyTpaJHO YePBEHO, OLBEeTsABAHE C KPUCTaJ BUOJIET,
obpa3yBaHe Ha KOJIOHMM U [JBOMHO OLBeTSABaHe C aKpUJHUH OpaHX / NponujueB HOJUA.
[losnyyeHuTe pe3yJaTaTH NOKAa3BaT, Y€ CbeAUHEHHUSATA, NpUJaraHd B KoHuoeHTpauuu 0,5-25
ug/mL 3a 24-72 h, HamansBaT >KM3HECNIOCOGHOCTTA U poJindepanusTa Ha TPETUPAHUTE KJIETKU
BbB BpeMeBa U KOHLeHTpPALlMOHHA 3aBUCHUMOCT. YCTaHOBEHO e, 4e uscjaeBaHuTe MeTaaHU (1)
komiiekcu (ocobeHo Te3n Ha Co(ll), Ni(ll) u Zn(Il)) nokasBaT Mmo-cujHa LUTOTOKCUYHA U
UTOCTaTHYHA AaKTUBHOCT B CpaBHEHHE C HeKoOopJuWHUpaHaTa MOHEH3WH KHCeJHHA.
HeTymopHaTa 4yoBelKa KJieTbh4YHa JIMHUS € CUJIHO YYBCTBUTEJJHA KbM TeCTBAHUTE CheJUHEHMUS,
CpaBHHMa C Ta34 Ha KyJTUBUPAHUTE YOBELIKH TYMOPHH KJI€TbYHHU JJUMHUH.

3. . N. Pantcheva*, R. I. Alexandrova, T. Zhivkova, M. lo. Mitewa, In vitro activity of
biometal(II) complexes of monensin against virus-induced transplantable animal tumors,
Biotechnol. Biotec. Eq.27(2) (2013) 3703-3708

doi:10.5504/BBEQ.2012.0088 - Q3
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Abstract: The anticancer properties of monensic acid (MonH) and its complexes with ions
of Mg(II), Ca(II), Mn(1I) and Co(II) were studied in cultured permanent cell lines originated from
virus-induced transplantable tumors in chicken (hepatoma, LSCC-SF-Mc29) and in rat (sarcoma,
LSR-SF-SR). The short-term experiments in monolayer adherent cells were performed by
thiazolyl blue tetrazolium bromide (MTT) test (hepatoma and sarcoma cell lines) and neutral red
(NR) uptake cytotoxicity assay (sarcoma cell line). The effect of monensin and corresponding
complexes on colony-forming ability of tumor cells was also evaluated. From the results obtained
it can be concluded that all compounds decrease significantly the viability and proliferation of the
treated cells in a time- and concentration-dependent manner, with metal(Il) complexes being
more effective than the non-coordinated ligand.

PesloMe: AHTUTYMOpHUTe cBoicTBa Ha MoHeH3UH kucesrHa (MonH) u HeliHuTe
koMmiiekcu ¢ Wonu Ha Mg(Il), Ca(Il), Mn(Il) u Co (II) ca u3cieaBaHU cpelly KyJTHUBUPAHU
NOCTOSIHHU KJIETBYHHU JIMHUH, NPOU3XOXKJAALUM OT BUPYC-UHAYLUMPAHU TPAHCIJIAHTUPYEMHU
TyMopu npu nuie (xenatoM, LSCC-SF-Mc29) u mabx (capkoma, LSR-SF-SR). KpaTtkoTpalinuTte
eKCIIepUMEeHTH B MOHOCJIOMHU a/IXe3UBHU KJIETKU ca u3BbpuieHU ype3 MTT TecT (KJIeTbYHHU
JIMHUM Ha XelaToM U capKoMa) U BKJIIOUBaHe Ha HeyTpasHo YyepBeHO (NR) (kyieTbuHa JIMHUSA Ha
capkoma). EpekTbT Ha MOHEH3MH U CbOTBETHUTE KOMILJIEKCH BbPXY KOJOHUHU-06pa3yBallaTa
CIOCOOHOCT HAa TYMOPHUTE KJIETKHU CbL0 Oelle oneHeH. OT NoJly4eHUTe pe3yJITaTh MOXe Jia ce
3aKJ/II0YM, 4Ye BCUYKM CbeJUHEHHs HaMajsBaT 3HAUYUTENHO 1>KHU3HECIOCOOHOCTTAa U
nposrdepanusaTa Ha TpeTUPAHUTE KJIETKU 110 BpeMeBO- U KOHLIeHTPALlMOHHO-3aBUCUM Ha4UH,
kaTo MeTasHuTe(ll) komMnekcu ca no-epeKTUBHU OT HEKOOPAUHUPAHUS JIUTAH/,

4. D. Momekova*, G. Momekov, J. Ivanova, I Pantcheva, E. Drakalska, N. Stoyanov, M.
Guenova, A. Michova, K. Balashev, S. Arpadjan, M. Mitewa, S. Rangelov, N. Lambov,
Sterically stabilized liposomes as a platform for salinomycin metal coordination
compounds: physicochemical characterization and in vitro evaluation, /. Drug Deliv. Sci.
Techn.23(3) (2013) 215-223

doi:10.1016/S1773-2247(13)50033-5 - Q2

Abstract: Sterically stabilized DPPC:CHOL:DSPE-PEG-2000 liposomal formulations of the
lipophilic complexes of salinomycin with Na(I), K(I), Mn(1I), Co(II), and Ni(II) ions were prepared
by film-hydration method, at different drug-to-DPPC molar ratios. For the K(I) and Na(l)
complexes optimal loading was established at a drug-to-DPPC molar ratio of 0.5:1, whereas for
the Me(II) complexes it was encountered at 0.1:1. DLS revealed uniform LUV populations (130-
160 nm) with monomodal size-distribution, further corroborated by AFM. Free and entrapped
salinomycinates exhibited cytotoxicity in three human tumor cell lines, whereby the liposomal
agents were superior vs. free complexes. DNA-fragmentation and flow cytometric assays showed
that the cytotoxicity of free and liposomal salinomycinates is mediated by induction of apoptosis
and G; arrest. The ability of the carriers to retain the bio- activity of entrapped cargo gives us
reason to conclude that the presented DPPC:CHOL:DSPE-PEG-2000 liposomes are suitable
platforms for the salinomycin complexes, needing further evaluation and optimization.

Pestome: Ctepuuno crabunusupanute DPPC:CHOL:DSPE-PEG-2000 s1uno3oMHU CbCTaBU
Ha siunoduaHuTe Kommiekcu Ha cannHoMunuH ¢ Na(I), K(1), Mn(1I), Co(Il) u Ni(Il) ca noryyenu
ype3 ¢uiMoBa XujapaTalus OPH pPasIMYHA MOJIHHM CbOTHOLIeHUs JiekapctBo-DPPC. 3a
komiiekcuTe ¢ oHu Ha K(I) u Na(l) onTumanHOTO HaTOBapBaHe € YCTAHOBEHO MPU MOJIHO
cboTHoleHue JekapctBo:DPPC 0,5: 1, nokaTo 3a kommiekcute ¢ ionu Ha M(II) To e 0,1:1. DLS
aHa/U3'bT NMoKa3Ba eaHakBy LUV nonynanuu (130-160 nm) ¢ MOHOMOIa/THO pa3npeziesieHre Ha
pa3Mepa, noTBbpAeHo oT AFM uscienBanus. KoMmniekcuTe M JIMIO30MHUTE CAJIMHOMULUHATH
NpOosIBABAT LUTOTOKCUYHOCT MIPU TPU YOBEILKHA TYMOPHHU KJIeThYHU JIMHUH, KaTO BKJIOYBAHETO
Ha JIMIO30MHU areHTH noTeHUUpa edekta Ha canuHoMunuH. JHK-dparmenTanusara u
UUTOMETPUYHUTE HU3CJAeJBaHUS I[OKa3BaT, 4Ye [UTOTOKCUYHOCTTAa Ha HU3CJAeJBAHUTE
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CbeIMHEHHUd ce MeJlUMpa Yype3 UHAYKILMSA Ha anonTo3a U cnrpaHe Ha G1-dasaTta. Cmoco6HOCTTA
Ha TNpPEeHOCUTeJIUTe JAa NOALbPXKAaT OMOAKTMBHOCTTA Ha JIMIAHJA HU JlaBa OCHOBaHMe Ja
3akuiouuM, ye nosydyenute DPPC:CHOL:DSPE-PEG-2000 siuno3omu ca noAxoAsAIU miaaThopMu
3a CAJIMHOMULMHOBHUTE KOMIIJIEKCH, HO Ce HYKAAsIT OT JOII'bJIHUTE/IHA OLleHKa U ONITUMHU3aLIUsl.

5. V. N. Atanasov*, S. S. Stoykova, H. N. Kolev, M. lo. Mitewa, S. D. Petrova, I. N. Pantcheva*,
Effect of some divalent metal ions on enzymatic activity of secreted phospholipase Az
(sPLA2) isolated from Bulgarian Vipera ammodytes meridionalis, Biotechnol. Biotec. Eq.
27(5) (2013) 4181-4185

doi:10.5504/BBEQ.2013.0072 - Q3

Abstract: The effect of Ca2+ and some related to it divalent metal ions (Mg, Sr, Ba, Cd) on
hydrolysis of natural and artificial substrates catalyzed by vipoxin’s secreted phospholipase A;
subunit (sPLA;) was evaluated. The results showed that hydrolysis of natural
glycerophospholipids proceeds at highest degree when the enzyme is activated by calcium ions.
The catalytic activity of sSPLA, decreases in presence of other metal ions possibly due to their lower
coordination ability to the head group of lipids. In opposite, the hydrolysis of artificial substrate
is facilitated by metal ions having ionic radii larger than Ca2+, as Sr2+ and Ba2+, suggesting that not
only the interaction with metal cations, but also the origin of head group should be considered.
The fluorescence assay revealed that the conformation changes occur during coordination of
metal ions into the catalytic site of sSPLA; prior to subsequent hydrolysis. It can be concluded that
the rate-limiting step in the catalytic cycle (e.g. the chemical interaction) is not completely
adequate to evaluate all factors affecting the hydrolytic activity of vipoxin’s sPLA..

Pesiome: M3csesiBaH e ebeKTbT Ha HOHU Ha Ca?t U HAKOU CBBbP3aHU C TAX JABY3apsAHU
MeTasiHu HoHU (Mg, Sr, Ba, Cd) Bbpxy Xu/poJiM3aTa Ha eCTECTBEHU U U3KYCTBEHU CYOCTpaATH,
KaTa/M3UpaHU OT CeKpeTHpaHaTa OT BHUIOKCUH cybeauHuna ¢ocdonunaza A; (sPLA).
Pe3ysTaTuTe nMoka3BaT, 4e XUJpoJU3aTa Ha ecTeCTBeHUTe riuiepodocosnnuamu npotTuya B
Hal-BUCOKAa CTelleH, KOraTo eH3UMbT Ce aKTHBHMpa OT KaslueBU HoHu. KaTanuThyHata
akTUBHOCT Ha sPLA; HamMaJ1siBa B IPUCHCTBUETO Ha APYrd MeTaJHU HOHH, BEpPOSITHO OPaH 10-
HUCKaTa WM KOOPJWHAIMOHHA CIIOCOOHOCT CHpsIMO ,rJaBata“ Ha Junuaute. 06paTHO,
XU/IpoJiM3aTa Ha U3KYCTBEHUs CyOCTpaT ce yJecHsiBa OT MeTa/lHU MOHM, IpUTeXKaBallll HOHHU
paauycy, no-rojsemMu ot Ca2+, kato Sr2+ u Ba?+, koeTo npejnoJara, ye Tpsi6bBa Jia ce OTYETe He
CcaMO B3aMMOJIEHCTBHETO C MeTaJHUTe KaTHUOHHM, HO U INpousxoJa Ha ,ryaBara“.
dyopecleHTHUAT aHalMU3 [0Ka3a, Ue NpOMeHUTe B KOH$OpMaLusiTa HacT'bIIBAT 110 BpeMe Ha
KOOpAWHALMATA HAa MeTaJIHU HOHU B KaTaJUTUYHUSA LeHTHp Ha SPLA; npeau nociejBaiara
Xyjiposu3a. Moxe Jia ce 3aKJ/II04H, Ye eTal'bT, OrpaHMUYaBall, CKOPOCTTA B KATAJIUTUYHUS LIUKBJI
(HanmpuMep XMMHYECKO B3aUMOJEWCTBUE), He € HAI'bJHO aJleKBaTeH 3a OLeHKa Ha BCUYKHU
dakTopHy, BAUSAEILH BbPXY XU POJIU3HATa aKTUBHOCT Ha SPLA2, U30/1MpaH OT BUNIOKCHH.

6. R. Zhorova*, M. Marina, A. Radeva, M. lo. Mitewa, I. N. Pantcheva*, Cytotoxicity of

Monensic acid and its biometal(Il) complexes against anaerobic bacterial strain

Clostridium perfringens spp., Biotechn. & Biotechn. Equipmn. 27(6) (2013) 4308-4310
doi: 10.5504/BBEQ.2013.0093 - Q3

Abstract: The cytotoxic properties of monensic acid (MonH) and its biometal(II)
complexes [M(Mon)2(H:0).:] (M = Mg, Ca, Mn, Co, Ni, Zn) against the Gram-positive anaerobic
bacteria Clostridium perfringens spp. are reported. All monensin complexes studied possess
similar structures, but their activity varies in the concentration range from 0.17 umol/L to 11.90
pumol/L. Biometal(I) complexes improve the properties of monensic acid in /in vitro experiments
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suggesting their possible practical application as more effective antibacterial agents than the non-
coordinated antibiotic.

PesioMe: H3ciieiBaHu ca UUTOTOKCUYHUTE CBOMcTBa HA MoHeH3uH KucenuHa (MonH) u
HeliHUTe KoMmIuiekcu [M(Mon)2(H20)2] (M = Mg, Ca, Mn, Co, Ni, Zn) cnpsamo [pam-
NOJIOKUTeJHAaTa aHaepobHa Oakrtepusi Clostridium perfringens spp. MoHeH3WHAaTHUTE
KOMILJIEKCHU IPUTEXKABAT CXOAHU CTPYKTYPH, HO TSIXHATa aKTUBHOCT Bapupa B guana3oHa ot 0,17
pmol/L g0 11,90 pmol/L. KomnuiekcuTe ¢ oHU Ha 6HUOMETANUTE MOA0OPSABAT CBOMCTBATA Ha
MOHeH3UH KHUCeJMHAa B [N VItro eKCIepuMeHTH, KOeTO IpejNoJiara €eBeHTYaJHOTO UM
NpPaKTUYeCcKo IpUJIOKeHUWe KaTo 1o-eQeKTUBHM aHTUOAKTepHaJHU  CpeAcTBa  OT
HEKOOpJMHUPAHUS aHTUOHUOTHK.

7.S. Stoykova®, Y. Goranova, I. N. Pantcheva, V. Atanasov, D. Danchev, S. Petrova, Hemolytic
activity and platelet aggregation inhibitory effect of vipoxin’s basic sPLAz subunit,
Interdisc. Toxicology 6(3) (2013) 136-140

doi:10.2478/intox-2013-0021 - Q3

Abstract: In the present study, we evaluated the effect of secreted phospholipase A
(sPLA?) (the toxic subunit of the heterodimeric neurotoxin vipoxin, isolated from Bulgarian long-
nosed viper Vipera ammodytes meridionalis) on hemolysis, erythrocyte’s morphology and
platelet aggregation. Hemolytic activity of sPLA; was examined in the presence of saturated
(palmitic) and unsaturated (oleic) fatty acids and it was found that oleic acid increases sPLA;
hemolytic activity in a concentration-dependent manner compared to the effect of palmitic acid
and controls. The addition of heparin to red blood cells (RBC) suspension containing sPLA; or
mixture of sPLA; and corresponding fatty acid lead to an inhibition of hemolytic activity. The effect
of sPLA; on morphology of RBC resulted in formation of echinocytes (spherocyte’s subtype)
suggesting that RBC could be the possible targets attacked by vipoxin’s sPLA, subunit. Vipoxin
sPLA; inhibited (in a dose-dependent manner) platelet aggregation when arachidonic acid and
collagen were used as inducers while, in the case of ADP, its inhibitory effect was inappreciable.

Pestome: B HacTosioTO u3cjenBaHe e oleHeH edeKTbT Ha CeKpeTHpaHaTa
docdonunaza A, (sPLAz) (TokcuyHa cyGeIMHUIA HA XeTEePOAUMEPHUS HEBPOTOKCUH BUIIOKCHH,
M30JIMpaH OT ObJrapckata ycolHuua Vipera ammodytes meridionalis) BbpXy XeMOJIM3aTa,
MopdoJioTUsATa Ha EepUTPOLUTUTE U arperanusTa Ha TpPOMOOLUTHUTe. XeMOJHUTHYHATa
akTuBHOCT Ha sPLA; 6e wu3scjieiBaHa B NPUCBCTBUETO HA HACHUTEHU (MAJIMUTHHOBU) U
HeHacuTeHU (0JIEMHOBM) MAacCTHHU KHCeJUHHW M 6e YCTaHOBEHO, Ye OJIeMHOBaTa KHUCeJHHa
NOBUILIABA XeMOJIMTUYHATA aKTUBHOCT Ha SPLA; B 3aBUCHMOCT OT KOHIleHTpaLMaTa B CpaBHeHHe
c eekTa Ha NaJMUTUHOBATA KUCeJMHA U KOHTpouTe. [lo6aBAHETO Ha XeNapHH K'bM CyClIeH3Us
oT yepBeHU KpbBHU KieTKU (RBC), cbabpxkaiua SPLA; nnu cmec ot SPLA; M cboTBeTHaTa MacTHa
KHMCeJIMHa, BOAW [0 MHXUOMpaHe Ha XeMOJIMTUYHAaTa akKTUBHOCT. EpekThpT Ha sPLA; BBpXy
MopdosioruaTa Ha RBC npeay3BrkBa 06pa3yBaHeTO HAa eXHUHOIUTH, KOETO MpeAmnoJara, ye RBC
e eBeHTyaJIHa MUIIIeHa, aTakyBaHa oT SPLA; cybeuHuIiaTa Ha BUIOKCUH. BunokcuHoBaTa SPLA;
MHXU6Hpa (4,030-3aBUCHMMO) arperanusta Ha TPOMOOLUTHUTE, KOTaTO apaxyU/I0HOBATa KUCEeJTHHA
Y KOJIareH'bT Ce U310JI13BaT KaTO MHAYLMpalllk aleHXTH, J0KaTo B ciy4as Ha ADP uHxubupamuaTt
edeKT e U3KJIIDUUTESHO HUCBK.

8. V. N. Atanasov, S. S. Stoykova, Y. A. Goranova, A. N. Nedzhib, L. P. Tancheva, Ju. M. Ivanova, L.
N. Pantcheva*, Preliminary study on 7n vivo toxicity of monensin, salinomycin and their metal
complexes, Bulg. Chem. Comm. 46(2) (2014) 236-239

Abstract: The acute toxicity of the polyether ionophores monensin, salinomycin and their
metal complexes with Na(I), Mg(Il), Ca(Il), Mn(Il), Co(Il), Zn(Il) was evaluated in mice. The
experimental data revealed that Ca(Il) and Mg(II) complexes of salinomycin display the highest
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toxicity among the compounds tested, with LD50 values of 20.5 mg/kg b.w. (13 umol/kg b.w.) and
25.8 mg/kg b.w. (17 umol/kg b.w.), respectively. The preliminary evaluation of biochemical
indices of survived animals showed that no significant changes occur within a three-day treatment
with ionophorous antibiotics and their complexes

Pesiome: OcTpaTa TOKCMYHOCT Ha MoJiMeTepuTe HOHOPOPU MOHEH3UH, CAJJMHOMULIUH U
TexHUTe MeTasHU KoMIiekcu ¢ Na(l), Mg(II), Ca(Il), Mn(II), Co(1II), Zn(II) e ouieHeHa NPH MULIKU.
ExcriepuMeHTa/sHUTe AaHHU Toka3BaT, ye Ca(Il) u Mg(Il) koMniekcu Ha CAJIMHOMMUIIUH ca C Hal-
BHCOKAa TOKCUYHOCT CpeJi TeCTBaHUTe ChbeJUHEHHUs, CbC CTOMHOCTH Ha LDso oT 20,5 mg/kg x.T.
(13 pmol/kg x.1.) 1 25.8 mg/kg x.T. (17 pmol/kg k.T.), cboTBeTHO. [Ipe/iBapuTeHaTa OLleHKA
Ha OMOXMMHUYHHTE MOKa3aTeJud Ha OleJieJIUTe KUBOTHHU IOKa3Ba, 4Ye He ce HaGJI0JaBaT
3HAYUTEJIHU MPOMEHHU B paMKHUTE Ha TPUJHEBHO TPeTHUpaHe C HOHOPOPHUTE aHTUOUOTULH U
TeXHUTe KOMIJIEKCH.

9. A. Nedzhib*, S. Stoykova, V. Atanasov, I. N. Pantcheva, L. Antonov, Pd(I) complexes of
acetylcholinesterase reactivator Obidoxime, /nterdisc. Toxicology7(3) (2014) 139-145
doi:10.2478/intox-2014-0019 - Q3

Abstract: The ability of acetylcholinesterase reactivator obidoxime (H:L2+) to bind
palladium(II) cations was evaluated spectrophotometrically at different reaction conditions (pH,
reaction time, metal-to-ligand molar ratio). The results showed that immediately after mixing the
reagents, complex species of composition [PdHL]3+ predominantly exist at pH 7.4 with a value of
conditional stability constant Ig f'= 6.52. The reaction was completed within 24 hours affording
the formation of species [Pd.L]*+ with significantly increased stability (Ig S '= 9.34). The spectral
data suggest that obidoxime coordinates metal(Il) ions through the oximate functional groups.
The in vitroreactivation assay of paraoxon-inhibited rat brain acetylcholinesterase revealed that
the new complex species were much less active that the non-coordinated obidoxime. The lack of
reactivation ability could be explained by the considerable stability of complexes in solution as
well as by the deprotonation of oxime groups essential for recovery of the enzymatic activity.

Pesiome: Crnoco6HOCTTAa Ha peakTHUBATOpa Ha aleTUJIXOJIMHecTepas3a - OOUJ0KCUM
(H2L2+) na B3aumojeiicTBa ¢ kaTuoHu Ha nanaguii(Il) 6e oneHeHa cieKTpodOTOMETPUYHO PHU
pa3JIMYHU peaKLiMoOHHU ycaoBuA (pH, BpeMe Ha peak1ys, MOJHO CbOTHOLUIEHUE MeTaJl - INTaH[,).
PesyntaTuTe nokassart, 4e npu pH 7,4 BeagHara cjiesi CcMeCBaHETO Ha peareHTUTe, ce 00pa3yBaT
KOMIIJIEKCHU YacTuly cbC cbeTaB [PAHL]3* u ycnoBHa cTabuinTeTHa KOoHcTaHTa lg f'= 6,52.
PeaknusiTa npoTrya B paMKHUTe Ha 24 4aca ¢ o6pa3yBaHeTo Ha kKoMiiekca [Pd;L]*+, koilTo e cbe
3HayuTesJHO noBuileHa cTabuaHocT (g F '= 9.34). CnekTpa/HUTe JaHHU IpejloJsarar, 4ye
06MJ0KCUMBT KoopauHUpa MeTasHuTe(ll) HoHM 4ype3 okcuMaTHUTEe PYHKLHUOHAJHHU TPYIIU.
TecTbT 3a in vitro peakTuBalys HAa MHXMOHpPaHa C MAPAOKCOH MO3bYHA alleTUIXOJIUHecTepasa
OT IUI'bXOBe I10Ka3Ba, Ye HOBHUTE KOMILJIEKCHH YaCTHUIM ca C MHOTO NO-HHUCKAa aKTUBHOCT OT
HEKOOPJMHUPaHUsA 06UA0KCHM. JIUncaTa Ha peaKTUBUPALA CIOCOOGHOCT BEPOATHO Ce J'bJIKU Ha
3HayuTeJHaTa CTAOMJIHOCT HAa KOMILJIEKCUTe B Pa3TBOpP, KAaKTO M Ha /JIeIPOTOHHPAHETO Ha
OKCUMHHUTE I'PYIH, HE06X0JMH 32 Bb3CTAHOBSIBAHE HA EH3UMHATA aKTUBHOCT.

10. S. Stoykova*, V. Atanasov, I. Pantcheva, Determination of some biochemical
parameters in oral fluid and evaluation of their stability at different storage conditions,
Toxicol. Anal. Clin. 27(3) (2015) 195-202

doi:10.1016/j.toxac.2015.03.111 - Q4

Abstract: Oral fluid (OF) is a complex liquid secretion, which can be collected painlessly,
rapidly and non-invasively by low trained persons. The sample collection could be supervised
without disturbing objects providing it. Recently OF has attracted clinical and forensic
toxicologists attention due to its application as an alternative biological specimen of the blood that
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can provide an estimation of exposure to drugs of abuse. The present research is aimed to the
characterization of OF specimen in order to determine suitable parameters as markers for its
identity / dilution. Further study on the effects of storage temperature, additives presence and
storage period on sample stability was also performed. The data obtained revealed that the
protein profile and the a-amylase activity can be used as markers of OF samples identity, while
creatinine levels could serve as an indicator for dilution / stability of oral fluid. The experimental
results showed that creatinine concentration depends on storage conditions. The sample storage
at 4°C for a month leads to increasing of creatinine levels up to 50%; the process is partially
inhibited by the presence of Na;EDTA or NaN3 and the amount of creatinine increases up to 10%
as compared to the initial value. The storage of samples at -20°C for a month leads to significant
decrease of initial creatinine concentration even in the presence of stabilizer / preservative.

Pesiome: OpasnnaTta TeuyHocT (OT) e KOMILJIeKCEH Te4YeH CeKpeT, KOMTO MOXe Jja ce B3MMa
6e360J1e3HEHO, 6'bP30 U HEMHBA3UBHO OT HUCKO 00y4YeHH Jjinia. ChbOUpaHeTo HA MPOOUTE MOXKe
Jla 6'b/le KOHTPOJIMPAHO 6e3 Jla ce 06e3M0KOosBaT cybeKkTHTe. B mocieano Bpeme OT npusinya
BHUMaHHUETO Ha KJIMHUYHUTE U CbJAEeOHUTEe TOKCUKOJIO3W MOpaZu M3MO0JI3BAaHETO M KaTo
aJTepHaTUBeH OMoJiorHYeH o6pasel, Ha KpbBTA, KOUTO MOXe Ja OCHTYpU OLleHKa Ha
eKCMO3ULHMATa Ha HapKOTHULHU NpU 3j0ynoTpeba. HacTosioTo usciesBaHe e HacOYEHO KbM
oxapakTepusupaHe Ha nnpo6a OT, 3a fa ce onpeesaT NOAXOASIIU TapaMeTPU KaTo MapKepH 3a
HellHaTa UAEHTUYHOCT / paspexaHe. [IpoBesieHO e U JOIBJIHUTEHO NPOYYBaHe Ha BJUAHUETO
Ha TeMIlepaTypaTa Ha CbXpaHeHHe, HAJIMYMETO Ha J06aBKU U NepuoJia Ha CbXpaHeHue BbpXy
cTabujaHOCTTa Ha npobarta. [losiyyeHUTe AAaHHU MOKa3BaT, Ye NPOTEUHOBUAT mpodus U a-
aMuJla3HaTa aKTUBHOCT MoraT Ja 0bJaT U3N0J3BaHM KaTO MapKepy 3a UAEHTHYHOCT Ha
npo6burte OT, [okaToO HUBaTa Ha KpeaTUHUH MOrarT /ia CJIy>KaT KaTo UHAUKATOP 3a paspexzaHe /
CTAaOUJIHOCT Ha oOpajJHaTa Te4yHOCT. EKcnepuMeHTa/lHWTe pe3y/JTaTH IOKas3BaT, ue
KOHLeHTpallusiTa Ha KpeaTHHUH 3aBUCHU OT YCJOBHUsITA Ha cbxpaHeHHe. CbXpaHsIBAaHETO Ha
npo6arta npu 4°C 3a eAuH Mecell BOAY /0 NOBUIIaBaHe Ha HUBATa Ha KpeaTUHUH A0 50%;
NPOLEeCHT € YaCTUYHO UHXUOUPAH oT npuchbcTBUETO HAa Na;EDTA nnu NaN3z 1 kos1MyecTBOTO Ha
KpeaTUHMH ce yBesindaBa 20 10% B cpaBHeHHe ¢ IbpBOHAYaIHaTa CTOMHOCT. CbXpaHABaHETO Ha
npobute mpu -20°C 3a eguH Mecell BOAM [0 3HAYMWTEJHO HaMaJ/isiBaHEe Ha HavyaiHATA
KOHIIeHTpalUs Ha KpeaTHHUH, JOPU B IPUCBCTBUETO HA CTAOMJIN3aTOpP / KOHCEPBAHT.

11. A. Nedzhib, J. Kessler, P. Bour*, B. Gyurcsik, I. Pantcheva*, Circular dichroism is
sensitive to monovalent cation binding in Monensin complexes, Chirality 28(5) (2016)
420-428

doi: 10.1002 /chir.22597 - Q2

Abstract: Monensin is a natural antibiotic that exhibits high affinity to certain metal ions.
In order to explore its potential in coordination chemistry, circular dichroism spectra of Monensic
acid A (MonH) and its derivatives containing monovalent cations (Lit, Na+, K+, Rb+*, Ag*+ and
EtsN+*) in methanolic solutions were measured and compared to computational models. Whereas
the conventional CD spectroscopy (CD) allowed recording of the transitions down to 192 nm,
synchrotron radiation circular dichroism (SRCD) revealed other bands in the 178-192 nm
wavelength range. CD signs and intensities significantly varied in the studied compounds, in spite
of their similar crystal structure. Computational modelling based on the density functional theory
(DFT) and continuum solvent model suggests that the solid state Monensin structure is largely
conserved in the solutions as well. Time-dependent density functional theory (TDDFT)
simulations did not allow band-to-band comparison with experimental spectra due to their
limited precision, but indicate that the spectral changes are caused by a combination of minor
conformational changes upon the monovalent cation binding and a direct involvement of the
metal electrons in Monensin electronic transitions. Both the experiment and simulations thus
show that the CD spectra of Monensin complexes are very sensitive to the captured ions and can
be used for their discrimination.
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Pesiome: MoHeH3VH e NpUPOJieH aHTUOUMOTHK, KOUTO NMPOSABABA BUCOK aQUHUTET KbM
onpeJieJleHd MeTaJIHU HOHU. 3a Jia Ce U3CJe/iBa NOTEHLMAJIbT My B KOOpJMHALMOHHATA XUMMUH],
651xa peruCTpUpaHy U CPAaBHEHM C U3UYUCAUTESHU MOJENM KPblroBUTE AUXPOUYHU CIEKTPH Ha
MOHEeH3UH KucesnHa A (MonH) u HeliHUTe NPOU3BO/IHH, ChAbPXKAIU €JHOBAJIEHTHU KaTUOHU
(Lit+, Nat, K+, Rb+*, Agt u Et4N+) B MeTaH0JI0BY pa3TBOPH. 3a pa3/iMKa OT KOHBeHIIMoHasmHaTa CD
CIEKTPOCKOMNMUS, KOSITO I03BOJIsIBA HA0J/II0AaBaHe Ha TPpexoiu 10 192 nm, Kp'broBUAT AUXPOUIBM
CbC CUHXPOTpPOHHO JbueHUe (SRCD) mo3BoJsisiBa perdcrpupaHe Ha JAOMbJAHUTENHU UBULU B
vHTepBasia 178-192 nm. 3HaKbT U UHTEH3UTeTHT Ha CD-uBUIMTEe 3HAYUTE/NHO BapUpPaT B
U3Cje/iBAaHUTe CbeJUHEHHA BBIPEKH CXOJHAaTa UM KpHUCTaJHA CTPyKTypa. KoMmoTbBpHOTO
MoJie/iMpaHe, 6a3MpaHO Ha TeopusATa Ha QyHKLHMOHasa Ha miabTHocTTa (DFT) U Mogena Ha
MMIUVIMUMTHUSL pa3TBOpUTeJ, MpejnoJiara, ye TBBPAOTO CbCTOSIHME Ha CTPyKTypaTa Ha
MoHeH3UH ce 3amasBa [0 roJsisiMa CTeleH U B pa3TBop. BpeMeBo-3aBucuMaTa Teopus Ha
¢yukuuonana Ha mrbTHoctTa (TDDFT) He mo3BoJisiBa CpaBHEHHWE Ha TEOPETUYHHUTE H
eKCllepUMeHTa/JHU CIeKTpPU MOopaju TAXHATa OrpaHUYeHa TOYHOCT, HO I[OKa3BaT, ue
CHeKTpa/IHUTe IPOMEHH ca pe3yJiTaT OT KOMOGUHALUSA OT MaJIKiU KOHPOpMaLMOHHU NPOMEHHU B
JINTaHJia NPU CBbpP3BaHe Ha eJHO3apsAHWTEe KaTHOHU WU NPSAKO yd4acTHe Ha eJIeKTPOHU OT
MeTa/JHUsl HOH B eJIeKTPOHHUTe IpexoAu Ha MoHeH3UH. KakTO eKcllepUMeHTBT, Taka U
CUMyJIaL|MUTE, NOKa3BaT, ye CD cnekTpuTe HA MOHO3apAAHUTE MeTaJHU KOMIIJIEKCH Ca MHOTO
YYBCTBUTEJHU KbM KOOpPJUHHUpALIUTE KATUOHW W MOraT Ja ObJAaT W3MO0JI3BaHU 3a TAXHOTO
pasjnyaBaHe.

12. S. Stoykova*, K. Kanev, 1. Pantcheva, V. Atanasov, Isolation and characterization of
drugs of abuse in oral fluid by a novel preconcentration protocol, Anal Lett. 49(17)
(2016) 2822-2832

doi:10.1080/00032719.2016.1155594 - Q3

Abstract: Oral fluid is a sample of increasing interest as an alternative matrix to blood in
preliminary screening of drugs of abuse. Dried oral fluid spot analogously to dried blood spot
could be applied as a suitable technique for simple sampling, storage and transportation as well
as exclusion of enzymatic and hydrolytic degradation of analytes. The purpose of present study
was to optimize drug extraction procedure from oral fluid and its dried spot, and to evaluate the
applicability of dried spot technique for detection of illicit drugs. The efficiency of extraction
protocol was assessed using standard mixture of tested drugs and pooled oral fluid sample spiked
with  amphetamine, = methamphetamine,  3,4-methylenedioxy-methamphetamine,  A%-
tetrahydrocannabinol, cocaine, morphine, methadone and clonazepam. Results indicate that
simultaneous extraction of illicit drugs can be achieved by ethyl acetate in presence of NaOH. This
extraction procedure was applied for sample preparation of dried matrix with pre-treatment of
the spot using methanol and HCI to ensure acceptable level of drug recovery (> 70%) to certify
recent usage of illicit drugs for forensic purposes. Applicability of the protocol was confirmed
using oral fluid samples provided by subjects reaffirming recent usage of illicit drugs. Results
showed that presence of drugs of abuse in oral fluid specimen can be evaluated using dried spot
technique which is a promising alternative to liquid sample.

PesioMe: OpasiHaTa TeYHOCT e poba c HapacTBall UHTepeC KaTo aJiTepHaTUBHA MaTpHULia
Ha Kp'bBTa IIPU NIpe/iBapUTeIeH CKPUHUHT 3a JIeKapCTBeHa 3J/10ynoTpe6a. CyxoTo opasiHO NEeTHO,
aHaJIOTUYHO HA CyXOTO KPBbBHO NEeTHO, MOXe Ja Ce M3MO0JI3Ba KaTo MOAXOAslla Npoba 3a
CbXpaHeHHe W TPaHCIOPTHpPaHe, KaKTO M 3a eJMMHHHUPAaHe Ha E€H3UMHO U XH/POJHU3HO
pasrpaxkJjaHe Ha aHaJuTUTe. lleTa Ha HACTOALIOTO MpOy4YBaHe e Jila Cce ONTUMHU3HMpa
npoueaypaTa 3a U3BJMYaHe HAa HAPKOTUIM OT OpaJlHaTa TeYHOCT U CbOTBETHOTO CyXO NETHO,
KaKTO U Jja Ce OLleHd NPUJIOKHUMOCTTA HAa TEXHHUKATa 3a CyxH MeTHa C IieJl OTKpUBaHe Ha
3abpaHeHU cy6cTaHIMU. EQeKTUBHOCTTA Ha eKCTPAaKLMOHHUS IPOTOKOJI € OlleHeHa C MOMOLITa
Ha CTaHJApTHA CMeC OT TeCTBAaHM JieKapcTBa M COOpHA Mpoba opasiHa TEYHOCT, ChJbprKalla
amdetaMuH, MeTaMpeTaMuH, 3,4-MeTuNeHAUOKCU-MeTaMbeTaMuH, A%-TeTpaxupoKaHaOUHOI,
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KOKaWH, MOpOUH, META/I0H U KJIOHa3eNnaM. Pe3ysiTaTuTe noka3Bar, 4e eJHOBPEMEHHO U3BJIMYaHe
Ha 3abpaHeHUTe BellecTBa MOXe Jia ce IOCTUTHe Ype3 eTu/aleTaT B npucbcTBue Ha NaOH. Tasu
eKCTpaKIMOHHA Mpole/ypa ce Mpujara 3a NpUroTBsIHE HA Pa3TBOPU OT CyxaTa MaTpHULA CJe[
npejBapuTesHa o6pa6oTka c MetaHoJ U HCl, koeTo ocurypsia npueMJIMBO HUBO Ha U3BJIMYaHE
Ha cy6ctaHuuuTe (> 70%) ¥ NOTBBPKJaBa CKOpPOIIHA yIioTpeba Ha 3a6paHeHUTe BelllecTBa 3a
CbJe6HU Lesnd. [Ipu0oXKMMOCTTa Ha MPOTOKOJA € NOTBbpJEeHa ype3 M3IoJi3BaHe Ha NMpPo6H
OpaJIHA TEYHOCT, PeZJOCTAaBEHU OT CYOEKTH, MOTBbP/AU/IM CKOPOIIIHATA YyIIOTpe6a Ha 3a6paHeHU
cybectaHIuu. Pe3ysTaTUTe Nokasaxa, Ue HaJIMUYUETO Ha JieKapCTBeHa 3JI0ynoTpeba B pobaTa C
OpaJ/IHa TeYHOCT MOKe Jia O'bJle OLleHEeHO Ype3 TeXHUKaTa Ha CyX0TO NEeTHO, KOATO e obellaBalia
aJI;TepHaTHBA Ha Te4YHaTa Npoba.

13. L. Pantcheva* A. Nedzhib, L. Antonov, Oxime-containing acetylcholinesterase
reactivators and their complexes with Pd(II) and Pt(II) ions - recent developments, 7Turk.
J. Chem. 42 (2018) 418-428

doi:10.3906/kim-1706-23 - Q3

Abstract: The ability of oxime-containing acetylcholinesterase reactivators BT-07 (K005),
BT-08 (K033), BT-07-4M (K074) and Obidoxime (H;LX,, X = CI,, Br-) to bind palladium(Il) or
platinum(II) cations was evaluated in aqueous solutions (pH 7.4) at metal-to-ligand molar ratio
varying from 1:10 to 10:1. Spectral changes were monitored within a week after mixing the
reagents in the range from 220 nm to 500 nm. Results showed that depending on chemical
structure and reaction time, oximes form two complex species of composition [MHL]3+ or [M,L]4+
(M = Pd(ID), Pt(II)). It was also found that complexation of platinum(Il) ions proceeds slower as
compared to palladium(II). Conditional stability constants of new complex species were
determined spectrophotometrically using advanced chemometric procedure, based on resolution
of overlapping bands technique.

Peziome: Crnoco6HOCTTa  HAa  OKCHM-CbABbpXKALIMTE  aALeTHUJIXOJHHECTEPa3HU
peakTtuBatopu BT-07 (K005), BT-08 (K033), BT-07-4M (K074) u Obidoxime (H:LX,, X = Cl,, Br-)
Ja cebp3Bat nanagueBr(Il) nan naatuHoBu(Il) kKaTHOHM e oleHeHa BBB BOAHU pa3TBopu (pH
7.4) npyd MOJIHO CbOTHOLIEHHEe MeTaJ - Jiuradj, Bapupamo oT 1:10 go 10:1. CnekTpajHuTe
NpPOMEHH ca HabJI0[AaBaHU B PpAMKUTE Ha CeMULIA CJeJl CMECBAaHEe HAa peareHTHUTe B AUalla3oHa
oT 220 nm go 500 nm. Pe3ysaTaTuTe nokas3BaT, 4e, B 3aBUCHUMOCT OT XMMUYHATa CTPYKTypa U
BpPEMETO Ha peakLHsl, OKCUMUTe 06pa3yBaT ABe KOMILJIEKCHU YacTHULH CbC cbcTaB [MHL]3* nau
[MzL]4+ (M = Pd(I), Pt(ll)). OcBeH TOBa e yCTaHOBEHO, Ye KOMILJIEKCOOOpa3yBaHETO Ha
minatuHoBU(Il) ¥WoHM mnpoTHya mno-6aBHO B cpaBHeHwe ¢ mnanagueBute(ll). YciaoBHuTe
CTAaOUJIMTETHM KOHCTAHTHU Ha  HOBHTe KOMIUVIEKHCH 4YaCTULM Cca  OINpefesieHu
ceKTpopOoTOMETPUYHO C IOMOLITA HAa yChBbPLIEHCTBAaHA XEMOMETPHUYHA IPOLelypa, OCHOBaHa
Ha pa3/eJsisiHe Ha B3aUMHO NPUIOKPHUBALLU Ce UBUIIY.

14. S. Stoykova*, T. Kiryakova, D. Nikolov, A. Nedzhib, I. Pantcheva, V. Atanasov, Self-
administrated propofol - a case report of a physician suicide, Toxicol Anal Clin. 30(2)
(2018) 142-148

doi:10.1016/j.toxac.2018.03.002 - Q4

Abstract: Fatal self-administrated propofol intoxication of a 29-years old anesthesiologist,
found dead in his home, is reported. The toxicological screening performed using gas
chromatography-mass spectrometry of blood and urine samples, evidenced only the presence of
propofol and lidocaine despite the numerous empty packages of various drugs found at the crime
scene. Propofol was quantitated in all available biological specimens (blood, urine, vitreous
humor, liver and brain tissue) using high performance liquid chromatography - diode array/
fluorescent detector. The obtained results for drug concentration were as follows: blood - 0.90
pg/mL (free) and 1.00 pg/mL (after enzymatic hydrolysis); urine < 0.05 pg/mL; vitreous humor

9
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- 0.08 pg/mlL; liver - 5.70 mg/kg and brain - 1.13 mg/kg. Both toxicological results and autopsy
findings confirmed that death was caused by respiratory failure due to propofol overdose,
administered within short time period. Crucial factor for data interpretation was the postmortem
redistribution of propofol, characterized with rapid drug accumulation in tissues.

Pesiome: [losnyyeH e curHazn 3a ¢paTasHa UHTOKCHUKALUA C nponodos Ha 29-rojuiieH
aHeCTe3H0JIOT, OTKPUT MbPTHB B IoMa My. TOKCHKOJIOTUYHUST CKPUHUHT, U3BbPILEH C IOMOLITA
Ha rasoBa xpoMaTorpadus-mMac CIeKTpOMeTpHUsi Ha MPO6U OT KpPbB U YPHUHA, J0Ka3Ba CaMo
HaJM4YueTo Ha nponodoJs U JIWJAOKaWH, BBIPEKHU MHOTOOPOMHHUTE Mpa3sHU ONAKOBKU OT
pa3/IM4HU JIeKapCcTBa, OTKPUTH Ha MecTonpecTbiieHHeTo. [IponodonsT e onpegesneH
KOJINYECTBEHO B'bB BCUYKU HAJIMYHU GUOJIOTMYHU NPO6GH (KPbB, yPUHA, BBTPEOYHA TEYHOCT,
YyepHO/JpoOHA U MO3'bUHA T'bKaH), U3MOJ3BAalKH BUCOKOepEKTHUBHA TeYHa xpomaTorpadus c
JofHa peuieTka U ¢uyopeclieHTeH JeTeKTop. [losiyueHuTe pe3y/aTaTH 3a KOHLiEHTpALUs Ha
JIeKapCcTBOTO ca ciaefgHuTe: KpbB - 0,90 ug/mL (cBo6ogHo cherosinue) U 1,00 pug/mL (caep,
eH3UMHa xu/ipoJin3a); ypuHa < 0,05 pg/mL; BbTpeoyHa TeuHocT - 0,08 pg/mL; yepeHn apo6 - 5,70
mg/kg 1 Mo3bK - 1,13 mg/kg. KakTo TOKCUKOJIOTUYHUTE pe3y/ITaTH, Taka U pe3yJTaTUTe OT
ayTOICHUATA, MOTBBbPXKAABAT, Ye CMBPTTA € NMPUYHHEHA OT pecnupaTopHa HeJAOCTaTbYHOCT
nopajiv npejosupaHe Ha nponodoJi, NpuaoXKeH B KpaTbK epro/, oT BpeMe. PemaBaiy ¢pakTop
3a MHTeplnpeTauus Ha JaHHU Oe IpepasnpejieleHUEeTO Ha MNponodoJs cjel CMbBbPTTa,
XapaKTepu3upalllo ce ¢ 6bp30 HATPyNBaHe Ha JIEKAPCTBOTO B ThbKaHHUTE.

15.1. D.Ivanov*, S. S. Stoykova, N. T. Burdzhiev, I. N. Pantcheva, V. N. Atanasov, Analytically
confirmed synthetic cannabinoid 5F-ADB sprayed on ,herbal mixture®, Bulg. Chem.
Comm. (Special Issue) 51(D) (2019) 32-35

Abstract: Synthetic cannabinoids (SCs) are new psychoactive substances, called “legal”
alternative to cannabis. Their structures differ from that of A%-tetrahydrocannabinol (THC), but
mimic its biological effect. On the “black” market, SCs appear sprayed on "herbal mixtures"
intended for smoking. It is well known that SCs are more potent cannabinoid receptors (CB1 / CB>)
agonists in human body than THC and possess wide and severe toxicity pattern.
Pharmacokinetics, pharmacodynamics and toxicity profile of most of SCs are not well studied
although it is already known that they may pose a risk to human health. In the present study we
report five cases of seized “herbal mixtures” containing synthetic cannabinoid 5F-ADB (5F-
MDMB-PINACA) which was identified by gas chromatography-mass spectrometry (GC-MS) and
confirmed by nuclear magnetic resonance (NMR).

Pesiome: CuHTeTHyHHTe KaHabuHouau (CK) ca HOBM ICUXOAaKTHMBHHU BeLlECTBa,
HapeyeHH "JierajHa“ aJTepHaTHBa Ha KaHabuca. TexHUTe CTPYKTYpPH ce pasjdyaBaT OT Te3U Ha
A%-tetpaxugpokaHabuHos (THC), Ho uMuTupaTt 6uooruuHus My epekt. Ha "yepuus” nazap CK
ce MosIBABAT HaNP'bCKaHU BbPXY "OUIKOBU CMecHu'", IpeiHAa3HauYeHU 3a nyuieHe. /lobpe U3BECTHO
e, ye CK ca no-Mo1Hu aroHUCTH Ha KaHabuHougHUTe perientopu (CB1 / CB2) B 40BEIIKOTO TSJ10
ot THC u npuTexaBaT pa3HOCTPAaHHA U TE€XKA TOKCUIHOCT. PapMaKoJUHAMUKATA U IPOPUTBT
Ha ToKcu4HOCT Ha noBeveTo CK He ca o6pe npoyyeHH, BbIPEKH Ye BeYe € U3BECTHO, Ye Te MOraT
Jla Ipe/iCTaBJ/IsIBaT PUCK 33 YOBELUKOTO 3/ipaBe. B HacToAL0TO U3c/e/BaHe CbobllaBaMe 3a IeT
c/ydasi Ha u33eTd ,OUJIKOBU CMecH", ChIbpXKallll CUHTeTU4YHUS KaHabuHoup 5F-ADB (5F -
MDMB-PINACA), koifTo 6e naeHTUUIIMPAH Ype3 ra3oBa XxpoMmaTorpadusi-mMac CIeKTPOMETPHUS
(GC-MS) 1 noTBBPAEH C iApeHo-MaruuTeH pezoHadc (NMR).

16. I. D. Ivanov*, S. Stoykova, E. Ivanova, A. Vlahova, N. Burdzhuev, 1. Pantcheva, V. N.
Atanasov, A case of 5F-ADB / FUB-AMB abuse: drug-induced or drug-related death?
Forensic Sci. Intern. 297 (2019) 372-377

doi: 10.1016/j.forsciint.2019.02.005 - Q1
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Abstract: Synthetic cannabinoids (SCs) belong to the group of new psychoactive
substances (NPS) which appear sprayed on herbal mixtures on the “street” drug market and are
intended for smoking like marijuana. In the present report we discuss a fatal case of 18-years-old
boy, who had smoked SCs since several months and an overuse of SCs during last 48 hours of his
life has been apprised. The autopsy findings revealed acute respiratory distress syndrome
(ARDS). Both toxicological analysis of deceased blood and urine samples and chemical analysis of
the herbal mixture seized revealed presence of two SCs - 5F-ADB and FUB-AMB. The amount of
5F-ADB in blood was found to be 3.7 ng/mL by standard addition method. Severe and irreversible
morphology changes in lung specimen, leading to ischemic damage of all internal organs and
tissues, were observed during histological examination. The present case can be discussed as an
example of both drug-induced and drug-related death resulting from acute intoxication with 5F-
ADB and FUB-AMB as well as from systematic use of both synthetic cannabinoids.

Pesiome: CuHTeTuuHUTe KaHabuHouau (CK) mpuHaja/iexkaT KbM rpynata Ha HOBUTE
ncuxoakTUBHU BelecTBa (HIIA), kouTo ce mosiBiBAaT HaNpbCKaHU BbPXY OUJIKOBH CMECH Ha
,YJINYHUA" Ta3ap Ha HAPKOTHULM U ca NpeJijHa3HAaY€eHH 3a [IyllleHe KaTo MapuxyaHa. B HacTosaTa
ny6auKanus AUcKyThupaMme ¢dartajeH ciay4yaid Ha 18-roguiiHo Momye, koeTo e mymuao CK ot
HSIKOJIKO Mecella, KaTo e IoeJl CBP'bx/i03a lipe3 nocjaeaHUTe 48 yaca oT :KUBOTa CU. Pe3ysnTaTurte
OT ayTolCcUsiTa pasKpUBaT CHHAPOM Ha OCT'bp pecnuparopeH jucrtpec. Kakro
TOKCHUKOJIOTUYHUAT aHaJIU3 Ha NPOOU OT KPBB U YpHUHA OT MOYMHAIMSA, TaKa U XMMUYECKUAT
aHa/IM3 Ha H33eTaTa OWJKOBa cMec, ITokasaxa Haiauyve Ha gBa CK - 5F-ADB u FUB-AMB.
YcTaHOBeHO e, ye KosinuecTBOTO Ha 5SF-ADB B kpbBTa € 3,7 ng/mL upe3 MeTo/ia Ha CTaHAApTHATa
Job6aBka. [Ipy XUCTOJIOTUYHOTO HU3CJe/ABaHe ce HabJI0laBaT TeXKH U HeoGpaTUMU [IPOMEHH B
MopdoJiorusita Ha 6es1us 1po6, BOAEILH [0 UCXEMUYHO yBpeX/JjaHe Ha BCHUKU BbTPELIHU OpraHu
¥ TbKaHU. HacToAWMAT caydall Moxe Ja O'bjie AUCKYTHpPaH KaTO NpHUMeEpP 3a MHAyLHpaHa OT
HApKOTHULH U CBbpP3aHa C HAPKOTULHY CM'bPT B pPe3yJITaT Ha ocTpa MHTOKcUKauus ¢ 5F-ADB u
FUB-AMB, kakTo ¥ OT cUcTeMaTH4YHa ynoTpeba Ha ABaTa CUHTETUYHM KaHabUHOUA.

17.1. Pantcheva*, R. Dimitrova, A. Nedzhib, V. Ivanova, P. Dorkov, R. Alexandrova, Spectral
properties and biological activity of La(Ill) and Nd(III) Monensinates, Open Chem. 17
(2019) 1423-1434

doi.org/10.1515/chem-2019-0134 - Q3

Abstract: The present research is focused on evaluation of complexation ability of
Monensicacid (MonH) towards La3+and Nd3+ ions. Changes in the SRCD spectrum of Monensinate
anion were monitored upon addition of lanthanide(III) ions. The antibiotic undergoes formation
of one neutral ([Ln(Mon)3(H20)3]) and two positively charged complex species of composition
[Ln(Mon)2(H20)2]+ and [Ln(Mon)(H20)]2+, respectively (Ln = La3+, Nd3+). Neutral complexes
were isolated as fine powders and were characterized by IR, FAB-MS and ESI-MS. It is assumed
that Monensin acts in bidentate coordination mode via monodentate carboxylate moiety and
hydroxyl group, both located at the opposite ends of antibiotic molecule. Activity of Monensic acid
and [Ln(Mon)3(H20)3] to decrease visible bacteria growth of B. subtilis, S. Luteaand B. mycoides
was evaluated by agar hole diffusion method. Results showed that complexation of lanthanide(III)
ions to Monensin enhances the activity of non-coordinated ligand. Antitumor efficacy of
compounds was assayed on human triple negative breast cancer and transplantable sarcoma in
rat. The cytotoxicity was accessed by MTT test, NR uptake, CV assay and double AO/PI staining.
Experimental data revealed that Monensic acid and [Ln(Mon)3(H20)3] possess concentration- and
time-dependent activity, and express promising cytotoxic properties against human and rat
permanent cancer cell lines.

Pesiome: B HaCTOAIIOTO U3CJIeJBaHE € Oll€eHEHa CIOCOOHOCTTA Ha MOHEH3WH KHMCeJIMHA

(MonH) nma koMmmnekccobpasyBa ¢ WoHM Ha La3t u Nd3+. [IpomeHute B SRCD cnekTbpa Ha
MoHeH3MHAaTHUS aHUOH ca MpoC/aeZileHH TMpU [JobaBsgHe Ha HapacTBallld KOJIMYeCcTBa
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gadnTaHuaHU(II]) HoHu. AHTHGUOTUKBT 06pa3yBa efHa HeyTpasHa ([Ln(Mon)s;(H20)3])) u aBe
MOJIOKUTEJHO 3ape/leHd KOMILIEKCHU 4acTUlM cbC cbeTaB [Ln(Mon)z(H20)2]t u [Ln(Mon)
(H20)]2* (Ln = La3+, Nd3+). HeyTpaJHUTe KOMILJIEKCU Ca U30JMPAaHU B TBBpJA dpa3a KaTo pUH
npax u ca oxapakrtepusupanu c IR, FAB-MS u ESI-MS. Ilpennosara ce, 4e aurangbT AeucTBa
OUZEeHTATHO Ype3 MOHO/IeHTeH KapbOKCUIaTeH aHUOH U XU POKCUJIHA TPyMa, pa3nosokKeHU B
NPOTUBOIOJIOXKHUTE Kpaullla Ha MoJieKyJlaTa Ha aHTUOMOTHKAa. AKTUBHOCTTa Ha MOHEH3UH
kucenuHa ¥ [Ln(Mon)s(H20)3] na moTuckaT BUJUMO pacTexa Ha Ha GakTepuute B. subtilis, S.
Lutea u B. mycoides e oueHeHa no MeTroja ,Audy3us B arap“. Pe3ysTaTuTe NokKa3BaT, ue
KoopAuHMpaHeTo Ha JaHTaHUAHU(II]) ioHM KbM MOHeH3UH yBesn4yaBa edpeKTa Ha U3XOJHUSA
jqurasj. [IpoTUBOTyMOpHaTa CHOCOOGHOCT Ha CbheJMHEHUsTA e aHa/lM3MpaHa Cpelly KJEeTKH,
M30JIMPaHU OT PaK Ha I'bpJaTa U TPAHCIJIAHTUPYEM CAapKOM MpPH IJIbX. LIUTOTOKCHUYHOCTTA €
onpefeneHa upe3 MTT-, NR-, CV- TectoBe u oyetsiBaHe ¢ AO / Pl. EkcnepyMeHTa/IHUTE JaHHU
nokasBat, ye MoHeH3uH KucennHa u [Ln(Mon)3;(H20)3] mpuTexaBat o6emaBauiyd LIUTOTOKCUIHU
CBOMCTBA Cpellly MOCTOSHHU KJIETBbYHHU JIMHUU OT PakK MpH Xopa U IIbXOBE, KaTO MOTHUCKAT
(030- U BpeMeBO-3aBUCUMO) pacTexa U nposindepanusTa Ha TYMOPHUTE KJIETKU.

18. I. Pantcheva*, A. Nedzhib, L. Antonov, B. Gyurcsik*, P. Dorkov, New insights into
coordination chemistry of Monensin towards divalent metal ions, /norg. Chim. Acta 505
(2020) 119481

doi.org/10.1016/j.ica.2020.119481 - Q2

Abstract: Complexation reactions of polyether ionophorous antibiotic Monensin A with
divalent metal ions were studied in methanolic solutions by means of synchrotron radiation
circular dichroism (SRCD) spectroscopy. Data showed that in the presence of organic base
(EtaNOH) Monensin A forms two types of metal complexes depending on metal-to-ligand molar
ratio. Complexes of composition [M(Mon),(H20)2] (Mon- = Monensinate A anion; M = Co2+, Mn2+,
Mg2+, Ca2t, Ni2+, Zn2+, Cd2+) exist mainly in the presence of ligand excess (M2+:Mon? ~ 1:10 - 1:2),
while the increase of metal(II) ion concentration results in the formation of new [M(Mon)(H20) ]+
species (M2+:Mon? ~ 1:1 - 6:1), not detected up to now with these metal ions. Experimental data
showed that coordination of divalent metal ions to Monensinate A anion significantly influences
the SRCD spectral pattern in different manner. Based on sets of SRCD experiments, species
distribution, individual spectra of [M(Mon):(H20)2] and [M(Mon)(H;0)]+ as well as their
conditional stability constants were calculated. The relative affinity of Monensin A to bind divalent
metal ions demonstrates the metal ion selectivity of the ligand.

Pesiome: PeaknuuTe Ha KOMIIJIEKCOOOpa3yBaHe Ha IoJiMeTepHUss HoOHOQoOpeH
aHTUOUOTUK Monensin A ¢ By3aps/JHU MeTaJIHU HOHU ca U3CJIelBaHU B METAaHOJIOBU Pa3TBOPH
C IOMOLTA Ha KP'bI'OB AUXPOU3BM CbC CHHXPOTPOHHO JibueHUe (SRCD). /laHHUTe OKa3BaT, ye
B NpPUCBCTBUETO Ha opraHuMyHa 6a3a (EtzNOH) MoneHsuH A o6pasyBa JBa BuJa MeTaJHU
KOMIIJIEKCH B 3aBUCHUMOCT OT MOJIHOTO CbOTHOILeHHe MeTaJl-Juras/,. Komiiekcure cbC CbCTaB
[M(Mon)2(H20)2] (Mon- = MoHeH3uHaTeH aHuoH; M = Co?+, Mn2+, Mg2+, Ca?+, Ni2+, Zn2+, Cd2+)
CBLIECTBYBAaT OCHOBHO B MPHUCBCTBUETO HA U3JUINBK OT juravga (Mz+: Mon- ~ 1:10 - 1: 2),
JIOKaTO HapacTBaHETO Ha KOHUeHTpauusta Ha MeTtaaHu(ll) iioHM BoAu [0 06pa3yBaHETO Ha
HoBU [M(Mon)(H20)]+ kommiekcHu yactuiy (M2+: Monfl ~ 1: 1 - 6: 1), Ha6sirolaBaHU 32 IbPBU
I'bT C Te3U MeTaJHU HOoHU. EKcliepuMeHTa/IHWTe JAaHHU [I0OKa3BaT, Ye KOOPJAWHUPAHETO Ha
JIBy3apsilHM MeTaJHMW MOHM KbM MOHEH3WHAaTHHUS A aHHUOH 3Ha4YuTesHO mnoBjausBa SRCD
crnekTbpa Ha MOHEH3UH, U TO MO pa3/iM4YeH HAauWH. Bb3 0CHOBa Ha cepus OT eKCIEPUMEHTH C
Kp'broB JUXPOU3BM Oe U3UUC/IEHO pa3Npe/e/leHHeTo Ha YaCTULUTe, UHAUBUAYAJTHUTE CIIEKTPU
Ha [M(Mon)z(H20).] u [M(Mon)(H20)]*, KakTO U TeXHUTE YCJOBHU CTAOUIUTETHU KOHCTAHTH.
OtHocuTesHUAT aduHuTeT HAa MOHeH3UH A [Aa CBbp3Ba /JBy3apsJHU MeTaJHH HOHU
JleMOHCTpHUpa CeJIeKTUBHOCTTA Ha JIMTaH/ia KbM MeTaJHUTe HOHMU.
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19. T. Dudev*, D. Cheshmedzhieva, R. Dimitrova, P. Dorkov, I. Pantcheva* Factors
governing the competition between group IA and IB cations for Monensin A: a DFT/PCM
study, RSC Advances 10 (2020) 5734-5741

doi.org/10.1039/C9RA09784H - Q1

Abstract: The affinity of monensin A to bind monovalent metal cations was evaluated by
means of density functional theory (DFT) combined with polarizable continuum model (PCM)
computations. The effect of various factors which may render on complex formation between
monensinate A anion and Group IA and IB metal ions was accessed. Competition between Na+
taken as a reference and monovalent metal cations was estimated using the free Gibbs energy for
substituting the ligand-bound Na+ with its rival ions in the process [M+-solution] + [Mon Nat] -
[Mon™M+] + [Nat-solution] (M+ = Li, K, Rb, Cs, Cu, Ag and Au). The calculations revealed that the
decrease in size of cations accompanied by an increase of their accepting ability enhances the
metal selectivity towards ligand donor atoms. In the gas-phase the affinity of monensinate A
decreases in the order Cut+ > Lit > Nat+ > Au* > Ag*+ > K+ > Rb+ > Cs*. The complex formation
can be manipulated by changing the solvent used. The polyether ionophore selectively binds Na+
ions in polar solvents but could become Lit or Cut-selective in low-polarity solvents.

Pesiome: ApuHUTeTHT Ha MOHEH3MH A J1a CBbp3Ba €/JHO3apsAHU MEeTaJHU KaTUOHU e
OLleHeH ¢ nmomoluTa Ha QyHKIMOHas/a Ha Teopusita Ha mabTHocTTa (DFT), koM6uHHpaHa ¢
HM34YHCJIeHUsATa Ha noJssipusyeMusi KOHTUHYYM (PCM). AHanusupad e edeKTbT Ha pas3jiMuHU
dakTopy, KOUTO Morar Ja JjoBeJaT [0 06pa3yBaHETO Ha KOMILJIEKCH Mex/Jy MoHe3HHaTHUSA A
aHHOH M MeTajHU HoHM oT rpynu IA u IB. KonkypeHnusta mexay Nat, Bb3NpUeT KaTo
pedepeHTeH HOH, U elHO3aPALHUTE MeTaJHU KATHOHY, € OLleHeHa Ype3 CBOO0AHATa eHeprus Ha
['ubc 3a 3aMecTBaHe Ha CBbp3aHuA c iuraiza Na+ HOH c HeroBMTe KOHKYPeHTHH HOHU B IIpolieca
[M+ -pasTBOp] + [Mon'Nat] —» [Mon"M+*] + [Nat* -pastBop | (M* = Li, K, Rb, Cs, Cu, Ag u Au).
M34yucieHudaTa NOKa3BaT, 4e HaMaJdBaHETO Ha pasMepa Ha KaTUOHUTe, NPHUIPYKEHO C
yBeJiM4aBaHe Ha ,lIpHeMaliaTa“ UM CIOCOOHOCT, MOBUIIABA CEJEKTUBHOCTTA Ha METAJHUTE
HOHU KbM JOHODHWTE aTOMHU OT JiMraHja. B rasosa ¢asza adpuHuTeTsT Ha MOHe3MHaTHUA A
aHWOH HaMausfBa B pefa Cut > Lit > Nat > Aut > Ag*t > K+ > Rbt > Cs*. O6pa3yBaHeTo Ha
CbOTBETHUS KOMILJIEKC MOXE /1A Ce ,HalpaBJisiBa“ Ype3 BaprMpaHe Ha U3I10J13BaHUS pa3TBOPUTEIL.
[TonueTepHUAT HoHODOP Ce CBbpP3Ba CEJIEKTUBHO € HOHU HA Nat B MOJIAPHU Pa3TBOPUTEJIH, HO
JINTaHZbT MOXKe [ja CTaHe ceJIeKTUBEH 10 OTHOIIeHNe Ha HOHUTe Ha Lit niu Cut B pa3TBOpUTEIN
C [T0-HHCKa MOJIAPHOCT.

II. [ly6/inkauu B rbJjieH TEKCT B COOPHHUIIA OT HAyYHHU KOHepeHIUH

20.T. Zhivkova, D. Salkova, 1. Pantcheva-Kadreva, M. Mitewa, R. Alexandrova*, What do we
(not) know about monensin ? In: Proceedings of 6" Edition of the Symposium with
International Participation “New trends and strategies in the chemistry of advanced
materials’, S. G. Muntean, R. Tudose (Eds.), Timisoara (2012), pp. 11-15, ISSN: 2065-0760.

['1aBa OT KOJIEKTUBHA MOHOTpadus

Abstract: Monensin, a polyether Nat ionophore isolated from Streptomyces
cinnamonensins, is known to disturb metal homeostasis of microorganisms and parasites. It has
been used for more than forty years to control coccidiosis in poultry, as well as in game birds,
sheep, and cattle. There are data that more animals have been medicated with ionophores, such
as monensin, or control of disease than any other medicinal agents in the history of veterinary
medicine. Recent experimental data have shown that monensin possesses antitumor activity
against cell lines established from various malignancies. Something more, the investigations
performed in our laboratories indicate that complexes of monensic acid with some biometal(II)
ions (Mg, Ca, Co, Mn, Ni, Zn) express significant antineoplastic potential against cell lines obtained
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from some of the most common and aggressive human cancers (glioblastoma multiforme, cancers
of the breast, liver, lung, uterine cervix) being more active as compared to the non-coordinated
monensic acid.

Pesiome: M3BecTHO e, ye MOHeH3UH - NoJMeTepeH HaTpUeB HWOHOPOD, U30JHUPAH OT
Streptomyces cinnamonensins, HapyllaBa MeTaJlHaTa XOMeOCTa3a Ha MHUKPOOPraHU3MHUTE U
napasutuTe. Toll ce W3MoJi13Ba [TOBeYe OT YeTUPUZeECeT FoJAUHU 3a 60pba ¢ KOKLUAMO03aTa pU
JlOMalllHUTe NTULM, KaKTO U NIPU AUBEYOBUTE NTULY, OBLleTe U roBeJia. iMa faHHY, ye 1oBeye
’KMBOTHM ca OWJIM JieKyBaHU C HoHOopopH KaTO MOHEH3MH, OTKOJIKOTO C BCHUYKH JpYTH
JIEKapCTBEHW CpejCTBa B MCTOpUATA Ha BeTepHHapHaTa MejunuHa. llociennure
eKCllepUMeHTa/JHU [JAaHHU I0Ka3BaT, 4ye MoOHeH3UH MpUTeXaBa aHTUNpPoJHdepaTUBHA
aKTHUBHOCT Cpellly peAulila TYMOPHU KJeThbYHM JUMHUM. Helllo moBeye, HallUTe HU3CJeABaHUs
[I0Ka3BaT, 4e KOMILJIeKcHTe Ha MoHeH3UH KucesnHa ¢ Hakou HoHU(I]) Ha 6uomeTtanute (Mg, Ca,
Co, Mn, Ni, Zn) nmpuTexaBaT 3HA4YWTEJIEeH aHTUHEOIJIAaCTUYEH MOTEHIMa/ Cpelly KJIeTbYHU
JIMHUHY, U30JIMPaHU OT HSKOU OT Hall-uecTo CpelllaHUTe U arpeCMBHU TyMOPHHU 3a00JIsIBAHUS Y
yoBek (My/nTHdOpMeHa IJIM06/1aCTOMa, pak Ha I'bp/laTa, Ha YepHHUs J1po6, Ha 6esiuTe Apo6oBe, HA
MaTOYHaTa LMIMKIHKa), ¥ ca 10-aKTUBHU B CPaBHEHHe C HEKOOpAMHUpaHaTa MOHEH3UH KHCelNHa.

21. I. N. Pantcheva*, V. Atanasov, Tz. Dimitrova, R. Zhorova, L. Tancheva. Biological
properties of copper(Ill) complexes of the macrolide antibiotic Tylosin, In: Recent
Developments in Coordination, Bioinorganic and Applied Inorganic Chemistry, M. Melnik,
P. Segl'a, M. Tatarko (Eds.) Press of Slovak University of Technology, vol. 11 (2013) pp.
356-362. ISBN: 978-80-227-3918-4

['1aBa OoT KOJIeKTUBHA MOHOTpadus

Abstract: Macrolide antibiotic Tylosin (HL) binds copper(Il) ions to form two type of
complexes depending on reaction conditions. Mononuclear violet complex 1 [CuL;] consists of
metal(Il) ion placed in a square-planar environment where Tylosin monoanions act in a bidentate
coordination manner via amino- and deprotonated OH-groups. At comparable metal-to-ligand
molar ratio Tylosin forms binuclear complexes of composition [CuzL:Xz] (X = Cl- (2) or NO3~ (3)).
The copper(Il) centers are four-coordinated by two oxygens from two ligand anions, one Tylosin
nitrogen atom and one inorganic anion. Tylosin serves as a bridge between both metal ions
through its oxygen atom from deprotonated hydroxyl moiety and acts in a bidentate mode. The
biological assays revealed that Tylosin and its complexes are relatively non-toxic compounds
(white male ICR mice). The in vitro determined antibacterial and SOD-like activities showed that
copper(Il) complexes 1-3 are generally more promising agents than the non-coordinated Tylosin
base.

Pesiome: MakposngHUAT aHTUOMOTUK Tusnosun (HL) pearupa c¢ meguu(ll) Honu no
obpasyBaHeTO Ha /JiBa THUNA KOMIUIEKCM B 3aBUCUMOCT OT peaKLHOHHUTE YCJIOBHUS.
MonosiipeHusT BuoJsieToB KoMmimiekc 1 [Cul;] ce cbcTou oT meTtaneH(Il) HoH, HaMupaly ce B
MJIOCKO-KBaAPaTHO 0OKPBXKEHHUE, KATO TUJIO3UHOBUTE MOHOAHUOHHU JIeCTBAT OUAEHTATHO Ype3
aMHUHO- U AenpoToHupaHu OH-rpynu. [Ipy cpaBHUMHM MOJIHM CBHOTHOILEHUS MeTas-JIUTaH[
Tuno3uHbT 06pasyBa AUsAAPeHH KOMIIEKCH cbC cbCTaB [Cuzl2Xz] (X = Cl- (2) uau NO3~ (3)).
MegnuTte(Il) neHTpOBe ca YeTHPUKOOPAWHUPAHH C ABA KHUCJI0POJAA OT [BA aHUOHHHU JINTAH/Y,
elUH a30TeH aToM OT TW/JI03WH M eJMH HeopraHW4YeH aHUOH. TWIO3UHBT CAYKH KaTO MOCT
MeX/y iBaTa MeTa/IHU LIeHT'bpa Npe3 KUCJI0POJAHUS CH aTOM OT JeIPOTOHMpPAHA XUAPOKCUIHA
rpyna. BruosiornyHUTE TeCTOBE MoKa3axa, Ye THU/I03UH U HETOBUTE KOMILJIEKCH Ca CPABHUTETHO
HETOKCUYHU ChbeAuHeHus npHu 6esnu MbKKU [CR muwku. OueHeHuTe /n vitro aHTUGaKTepUalHa
u SOD-uMuTHpalla cnoco6HocT nokassat, ye MegHUTe () kommiekcu 1-3 kato ygs0 ca mo-
NePCIeKTUBHU areHTH OT HeKoOopJMHUPaHus TU1031H 6a3a.
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22. 1. Pantcheva*, R. Dimitrova, A. Nedzhib, P. Dorkov, R. Stoyanova, E. Zhecheva,
Coordination compounds of polyether ionophore Monensin with gadolinium(III) ions, /n:
Nanoscience & Nanotechnology: Nanostructured materials application and innovation
transfer, Balabanova, E., Mileva, E. (Eds.), NCCNT-BAS, Sofia, vol. 19(1), 2019, pp. 40-46,
ISSN 1313-8995

['1aBa OT KOJIeKTUBHA MOHOTrpadus

Abstract: The study of properties of polyether ionophorous antibiotics (PI) and their metal
complexes has become an important part of research in the biological chemistry field due to the
diverse activity of ligands against parasites, Gram-positive microorganisms, fungi, tumor cells, etc.
Knowledge on coordination chemistry of PI, in particular - Monensin and its complexes with
mono- and divalent metal ions, was further extended to the evaluation of ligand ability to bind
trivalent metal ions of gadolinium(IIl). It was found that depending on metal-to-ligand molar
ratio, Monensin forms different kind of mononuclear complexes - at least one neutral and two
positively charged. Coordination of the ligand was studied in solution by means of synchrotron
radiation circular dichroism (SRCD). Composition and coordination mode of Monensin in neutral
complex species was evaluated using various (IR, ESI-MS, EPR) spectral techniques.

PesioMe: M3ciieiBaHeTO Ha CBOMCTBATA Ha NoJiMeTepHUTe HoHOPopHU aHTHGHOTULH (PI)
Y TEXHUTE MeTa/IHU KOMIIJIEKCU Ce IIPpeB'bPHA BbB Ba)KHA YacT OT eKCIIepUMEeHTHUTe B 06J1acTTa
Ha OMoOJIOTHUYHATa XMMHUs MOpaJyd pasHOOOpasHaTa aKTUBHOCT HA JIMTaHJa Cpelly NapasuTH,
['paM-nI0NIOKHUTEJSHU MHUKPOOPTaHM3MH, I'bOH, TYMOPHM KJAeTKM U Ap. I[losHaHuATa 3a
KOOpJMHaLMOHHaTa XUMHA Ha Pl, B yacTHOCT - MOHEH3UH U HeroBUTe KOMILJIEKCHU C €JHO- U
JIBy3apsJHU MeTaJIHU WOHMY, 051Xa JOI'bJHUTEJNHO pa3lIMpeHH C OLeHKa Ha CIIOCOOHOCTTA Ha
JIMTaH/Ja Jia CB'bp3Ba TpU3apsAAHUTe MeTalHU HoHM Ha rajgoiauHUi(IIl). YcTraHoBeHO e, ye B
3aBHMCHUMOCT OT MOJIHOTO CbOTHOLIEHUE MeTaJl-JMranzi, MoHeH3UH 06pa3yBa pa3/IMuHU BUJIOBE
MOHOfIIPEHN KOMIJIEKCH - IIOHe €JAWH HeyTpaJeH MW JBa [O0JIOKUTEJHO 3apefleHu.
KoopanHrpaHeTo Ha JiMraH/ia e u3cjie/JBaHO B pa3TBOP C IOMOIITA Ha KP'bIOB JUXPOU3BM ChC
cuHxpoTpoHHO Jb4eHHe (SRCD). CbCTaBbT M HAYUH'BT Ha CBbp3BaHe HAa MOHEH3WH B
HeyTpaJIHATe KOMILJIEKCHU YaCTULM Ca OLleHEeHH! C MOMOIITA HA pa3/IMYHU CIIeKTPaJHU MeTOU
(IR, ESI-MS, EPR).
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