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B1. Combined efficacy of oseltamivir, isoprinosine and ellagic acid in influenza A(H3N2)-infected mice
Elitsa L. Pavlova, Lora S. Simeonova, Galina A. Gegova

Biomedicine & Pharmacotherapy, vol. 98, February 2018, p. 29-35
https://doi.org/10.1016/j.biopha.2017.12.014

Abstract Influenza pathogenesis comprises a complex cascade of impaired cellular processes resulting from the
viral replication and exaggerated immune response accompanied by reactive oxygen species (ROS) burst and
oxidative stress, destructing membranous structures and tissues. By classical virological and biochemical methods
we compared and evaluated the therapeutic effects of 2.5 mg/kg/day of the antiviral drug — oseltamivir (OS), 500
mg/kg/day of the immune modulator — isoprinosine (IP) and 500 mg/kg/day of the antioxidant agent ellagic acid
(EA) with a focus on their combined activities in influenza H3N2 virus-infected mice. The survival, lung
pathology and titers, as well as the oxidative stress biomarker thiobarbituric acid reactive substances (TBARS) in
the lungs, liver and blood plasma, correlated to the activities of the antioxidant enzymes superoxide dismutase
(SOD) and glutathione reductase (GR) were assessed. We found that the viral inhibitor applied together with the
immune modulator and the antioxidant exhibited strong therapeutic effects on the survival of the influenza-
challenged mice. That effect was mostly pronounced for the triple combination — protection index (PI) of 75.2%,
mean survival time (MST) extended by 5.8 days compared to the PBS control and significant reduction of the
lung titers by 1.38 Alg; 2.3 scores lower lung pathology and 8 times reduction of the accumulated TBARS in the
lungs and liver on the 5 day p.i. The enzymatic assays revealed that this combination demonstrated very good
protection against the damaging superoxide radicals (83% efficiency of SOD, in comparison to healthy controls
100%). The double combinations of OS with IP and EA also showed protective effects according to the virological
analysis — PI of 53.1% and 54.5%. Ten times higher GR activity was observed when the combination EA + OS
and monotherapy of EA were applied (96% in comparison to healthy controls 100%). The best antioxidant effect
in blood plasma was observed in the EA + IP group — 4 times reduction in the TBARS-content compared to
infected controls but it did not have any efficacy on the survival and lung injury.

Keywords influenza, oxidative stress, oseltamivir, isoprinosine, ellagic acid

Pe3tome [laTorenesara Ha Ipum BKIIOYBA CIOKHA KackaJa OT HapyLIEHM KJIEThYHHM MPOLIECH, pe3ylTaT OT
BUpYyCHATa perIuKalys 1 3aCHJICHUS UIMyHEH OTTOBOD, MPUIPYKEH OT CBPbXIeHepalys Ha aKTUBHU (popMHU Ha
kuciopoaa (ADPK) u okucnuTeneH cTpec, BOACI] 10 pa3pyliaBaHe Ha MEMOpaHHH CTPYKTYpPH U ThKaHU. Upe3
KJIACHYECKH BUPYCOJIOTHYHU M OMOXMMHUYHU METOJU CPAaBHHUXME M OLIEHUXME TeparneBTUYHuTE edektu Ha 2.5
mg/kg/nen anTuBHupycen mpenapar — ocentamuBup (OS), 500 mg/kg/aen umyHo-Moay1aTop — nzonpuHosus (1P)
u 500 mg/kg/nen anTrokcHIaHT — enaroBa kuceianHa (EA), ¢ akIleHT BbpXy KOMOMHUpAHATa MM aKTUBHOCT MPH
MUIIKH, 3apazeHu ¢ rpureH Bupyc H3N2. Onenenn Osixa mpexuBsiBaHETO, OenoapoOHaTa TMATONOTHS W
BUPYCHHUTE TUTPH, KAKTO U OMOMapKepbT 3a OKHCIHMTEIEH CTPEC, peakKTUBHU BelllecTBa Ha THOOapOUTypoBaTta
kucenmaa (TBARS) B Oenmute npoOoBe, yepHHMS apo0 M KpbBHATa Ila3Ma, CBBbpP3aHU C AKTUBHOCTTA Ha
AaHTUOKCHJIAHTHUTE €H3UMU cynepokcus aucmyTtaza (SOD) u ramyratnon penykrasa (GR). YcranoBuxme, ye
BUPYCHHUST HMHXHOUTOP, MNPHIOXKEH 3aeAHO C HMYHO-MOJYJIaTOpa M AaHTUOKCHJAHTA, MpPOSBABA CUIJIHU
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TepareBTUYHU €PEeKTH BbPXY NPEKHUBSIBAHETO Ha MULIKHUTE, 3apa3eHH ¢ BUpYC. To3u edekT e Hali-u3paseH npu
TpoitHaTa KoMOMHaIMs — nHaekc Ha 3ammta (P1) 75.2%, cpenno Bpeme Ha npexkussisane (MST), yabmkeHo ¢ 5.8
nHM cripsiMo PBS koHTposia, 3HaunTeNIHO HaMansgBaHe Ha O6enoapoOnute Tutpu ¢ 1.38 Alg, 2.3 Touku no-Hucka
6enoapoOHa MaToIorus U OCeMKpaTHO HamansBaHe Ha TBARS B 6enute npoboBe 1 uepHus Apod Ha NETHs IeH
cien nHpeknuaTa. EH3MMHNATE aHATW3W TMMOKa3axa, 4e Ta3u KOMOMHAIHWS JEMOHCTPHUpPa MHOTO J00pa 3ammra
Cpelry BpeaHUTe cynepokcuauau paaukanu (83% edexkruBaoct Ha SOD B cpaBHEHUE ChC 3APABUTE KOHTPOIH —
100%). [dBoitnure komObunanuu Ha OS c IP u EA cpiio noka3axa 3aliuTHU €EeKTH CIOpea BUPYCOJIOTHYHUS
ananus — Pl 53.1% u 54.5%. Jlecer mbTu no-Bucoka aktuBHOCT Ha GR ce HabmonaBa npu NpUIOKEHUETO Ha
komOuHnanusra EA + OS u npu monotepanusta ¢ EA (96% cnpsimo 3apaBute konTpoau — 100%). Hait-no6pust
aHTUOKCHJIAaHTEH e(eKT B KpbBHATa IJIa3Ma ce HabOmironaBa B rpynata EA + |IP — yeTupukpaTHO HaMajeHue Ha
ceappkanneTo Ha TBARS chnpsmo 3apasenure KOHTpOdHM, HO 0e3 eQeKT BbpPXY NpPEKHUBSIEMOCTTa U
0emo0IpoOHOTO YBpEXKIaHE.

Ki11040BHM 1yMH I'pUII, OKUCIIUTENIEH CTPEC, OCEITAMUBHUP, H30IIPHHO3UH, €J1aroBa KUcelInHa

B2. Thin Hemoglobin Layers Deposited by MAPLE Technology

Evdokiya Belina, Christo Kisov, Elitsa Pavlova, Ekaterina Borisova, Georgi Dyankov
AIP Publishing, January 2019, AIP Conference Proceedings 2075, 160008 (2019).
https://doi.org/10.1063/1.5091335, ISSN: 0094-243X

Abstract Biosensing applications require high performance, including real-time monitoring of physiological
events, detection of toxins, and advanced diagnostics. Such functionality will necessitate biosensors with
increased sensitivity, specificity, and throughput, as well as the ability to simultaneously detect multiple analytes.
To this end, we elaborate on one of bioprinting technologies - the matrix-assisted pulsed-laser evaporation
(MAPLE) that is an advanced method for biomaterial deposition.

Pe3rome buoceHzopHHUTE NPUIOKEHHUS M3UCKBAT BUCOKA MPOU3BOJUTEIIHOCT, BKIKOYMTEIHO MOHUTOPUHI Ha
(GU3MOIOTMYHU CHOUTHS B pealHO BpeMe, OTKpUBAaHE Ha TOKCHMHM M yChBBPUICHCTBAHA JUWArHocTuka. TakaBa
q)YHKIII/IOHaJIHOCT HU3HUCKBa 6I/IOCCH30pI/I C MNOBHIICHA YYBCTBUTCIIHOCT, CHGHI/IQ)I/ILIHOCT N TIPOIMTYyCKBATCJIHA
CIOCOOHOCT, KakTO M BB3MOXKHOCT 3a €JIHOBPEMEHHA NETEeKIMS Ha MHOXECTBO aHAJIWTH. B Ta3um Bpb3Ka
pa3paboTBaMe €/1Ha OT TEXHOJIOTUUTE 3a OnoneyaTr — MaTpUYHO aCUCTUPAHOTO ITyJICUPALIO Ja3ePHO U3MApEHHE
(MAPLE), kos1TO € yChBBPILICHCTBAH METO/T 32 HaHACSHE HA OMOMATEpHaIH.

B3. Comparative study on the activity of hemoglobin and myoglobin as recognition materials in biosensors
G. Dyankov, Ch. Kisov, E. Belina, E. Pavlova, E. Borisova, A.Gisbrecht and D. Ivanov

Proceedings of SPIE, vol. 11047, 2019, 1104705-1 — 1104705-6.

doi: 10.1117/12.2516536, ISSN: 0277786 X

Abstract It was studied the bio-activity of hemoglobin (Hb) and myoglobin (Mb) films directly deposited or
incorporated in matrix. The direct immobilization was performed by spin coating. The matrix-assisted pulsed-
laser evaporation (MAPLE) technique was used for the matrix-assisted immobilization. The bio-activity was
studied by measuring the resonance shift of Surface Plasmon Resonance (SPR). For the purpose, Hb and Mb films
were deposited on a SPR transducer. Actually, we elaborated the first SPR sensor based on hemoglobin and
myoglobin, to the best of our knowledge. The performance of both type of SPR chips — direct and MAPLE
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immobilized was studied by SPR registration of the binding activity of myo- and hemo- globin ligands with
carbon monoxide (CO), carbon dioxide (COz) and nitric oxide (NO).
Keywords: bio-sensing, hemoglobin, myoglobin, direct immobilization, MAPLE

AbcTpakT U3scnenpana e 0MOaKTHBHOCTTA Ha XxeMoriioOuHoBHu (HD) u muornodunosu (Mb) duiamu, aupekTHO
JETIO3UPaHN WIM HHKOPIIOPUPAHU B MaTpuia. /lupekTHata nMOOUIM3ays € U3BbPIICHA Ype3 CIIHH-TIOKPUTHE.
3a MaTpUYHO acUCTUpaHaTa UMOOMJIM3ALMsl € M3IM0JI3BaHAa TEXHMKAa Ha MaTPUYHO ACHUCTHUPAHOTO ITyJICHPAIO
nazepHo usnapenue (MAPLE). buoakTuBHOCTTa € M3CieBaHa Ype3 U3MEPBaHE Ha PE30HAHCHOTO M3MECTBAHE
IpU TIOBBPXHOCTEH M1asMoHeH pe3oHaHc (SPR). 3a tasu uen Hb u Mb ¢unmu 6sixa nenosupanu Bepxy SPR
TpaHcArocep. BCBITHOCT, 10 KOJIKOTO HU € M3BECTHO, pa3pabotuxme mbpBusi SPR ceH30p Ha ocHOBaTa Ha
XeMorjaoouH u muoriaoouH. IlpomsBomutenHocTTa Ha nBara tuna SPR ummoe — ¢ gupexktHa u MAPLE
umoOmm3anus, 0e u3cineaBana ype3 SPR perucTpamyst Ha CBbp3BallaTa aKTUBHOCT Ha JIUTAHAWTE HA MUO- U
xemori00uH ¢ BbriiepozeH okcu (CO), Beritepoaen auokcua (CO2) u azoren okcua (NO).

KuouoBu x1ymu: Ouo-ceH30pH, XeMOTJIOONH, MUOTJIOOWH, TupekTHa nMoounu3anus, MAPLE

B4. Antioxidant activities of Geranium sanguineum L. polyphenolic extract in chemiluminescent model

systems
Elitsa Pavlova, Lora Simeonova, Julia Serkedjieva
Inorganic Chemistry Communications, vol. 108, October 2019, 107518,

https://doi.org/10.1016/j.inoche.2019.107518

Abstract The aim of this study is to assess the antioxidant activities of Geranium sanguineum polyphenolic
extract in chemiluminescent model systems by calculating the constants of inhibition towards different reactive
oxygen species (ROS). The kinetics of lucigenin-enhanced chemiluminescence was examined in three chemical
systems designed for generation of ROS (‘OH, Oz, H202) and in one system with FeSO4 added as a chelator.
Antioxidant enzyme activities of superoxide dismutase and glutathione reductase were also evaluated. All the
calculated constants of inhibition were compared to vitamin C and vitamin E values obtained earlier. Based on
the results we can make the following major conclusions:

1) the polyphenol complex reacts against all studied ROS (H202, ‘OH, O2") with various efficacy. It exerts lower
anti-oxidant effects when compared to standards such as vitamin C and vitamin E.

2) the polyphenol complex has pronounced chelation properties against Fe?*, which is of extreme biological
importance.

3) The reference concentration (0.1 mg/ml) is most appropriate for therapeutic purposes.

All obtained data contribute to the elucidation on the therapeutic and prophylactic reactive mechanisms of
polyphenols extracted from Geranium sanguineum L.

Keywords polyphenols, antioxidants, reactive oxygen species, superoxide dismutase, glutathione reductase,
chemiluminescence

Pe3iome Ilenta Ha TOBa M3CiIEeNBaHE € /1a C€ OICHN aHTHOKCUJIAHTHATA aKTUBHOCT HA TOJU(DEHOTHUS €KCTPAKT
or Geranium sanguineum B XeMHJIYMHHECICHTHH MOJEIHH CHCTEMH 4Ype3 M3YKCIsABAaHE Ha KOHCTAHTUTE Ha
HHXHOMpaHe CIPSAMO pasiMyHu akTHBHH (Gopmu Ha kuciopoga (ADK). Msciensana Oelie KMHETHKATa Ha
JYLUTCHUH-aKTUBUPAaHA XEMIJIYMUHECIICHIIUS B TPU XUMHUYHU cUCTeMu 3a renepupane Ha ADK (OH, Oz,
H20:2) u B eqna cucrema c nodasen FeSO4, kaTo xemarop. OrnieHeHa Oenie U aKTUBHOCTTA HA aHTHOKCHIAHTHUTE
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SH3MMH CYNEPOKCH]] JUCMyTa3a U TIIyTaTHOH peAyKTa3a. BcHuky M34MClieHH KOHCTaHTH HAa MHXHOHMpaHe Osxa
CPaBHEHH C TIOJIyYEHHTE TO-paHo cToitHOCcTH 3a BuTaMuH C u ButamuH E. B3 ocHOBa Ha pe3ynraTute MOXXeM
1a HaIPaBUM CJICTHUTE OCHOBHHU 3aKJIIOUYCHUSI:
1. mommdeHoMHUAT KOMILIeKC pearupa cpemry Becudku u3ciensanun ADPK (H202, ‘OH, O2.—) ¢ pasnuuna
e()eKTUBHOCT, KaTo MOKa3Ba MO-HUCKA aHTHOKCHIAHTHH €()EKTH, B CPABHEHHE ChC CTAHIAPTUTE BUTAMUH
C u ButamuH E
2. nonu(pEHONHUAT KOMIUIEKC MMa U3Pa3eHH XeIaTOPHH CBOMCTBa cpelty Fe?*, KoeTo e OT u3KIouMTeIHA
OMOJIOrMYHA 3HAYUMOCT
3. pedepentnara konuentpauus (0.1 mg/ml) e Hali-moxxoasAIIa 32 TEPANEBTUYHY 1IeIH. Bcuyky momy4yeHu
JaHHH JIOTIPHHACST 32 U3SCHABAHETO HA TEPAIEBTHYHHUTE U NPO(PHUIAKTUYHU PEaKTUBHH MEXaHU3MH Ha
nojudenonure, u3piaedenu ot Geranium sanguineum L.
KawouyoBu aymu nonudeHo M, aHTHOKCHIIAHTH, PEAKTUBHH KUCIOPOJHM BHUJIOBE, CYNEPOKCHUI JUCMYyTa3a,
[JIyTAaTHOH PEAyKTa3a, XEMHIYMUHECIICHITHSI

B5. Antibacterial effect of TiO2:Cu:Ag thin coatings on Pseudomonas strain measured by microbiological
and ATP assays

Iliana A. Ivanova, Elitsa L. Pavlova, Dragomira S. Stoyanova, Orlin I. Angelov

Journal of Basic Microbiology, October 2019, 59:1165-1172.

doi: 10.1002/jobm.201900427

Abstract The aim of this study is to investigate the antimicrobial properties of nanocomposite thin TiO2:Cu:Ag
films on Pseudomonas putida as a natural isolate and an opportunistic pathogen. Several different methods were
used to compare the antibacterial effect of thin TiO2:Cu:Ag layers obtained by radiofrequency magnetron sputter
deposition against P. putida: optical density of the bacterial suspension, most probable number of survived cells,
dehydrogenase activity inhibition, scanning electron microscopy images, atomic flame absorption spectroscopy,
and adenosine triphosphate (ATP) luminescent assay. Optical density measurements and most probable plate
count were in agreement and showed a strong bactericidal effect of the as-deposited and only bacteriostatic effect
of the annealed coatings with the same metal content on tested bacteria. As the metal quantity in the medium rises
during the first hour of the experiment, it could be suggested that this is the main reason for cell death. ATP-
luminescent assay showed up to 18-fold reduction of the signal. It was compared with other microbiological and
biochemical assays to prove the strong antibacterial effect of nanocomposite thin TiO2:Cu:Ag coatings with the
possibilities of medical applications. Protection of medical devices against infections is a significant current
challenge raised by an increasing number of medical devices-associated infections and microbial resistance to
conventional antibiotic and multidrug treatments. Deposition of antimicrobial coatings is one of the current
approaches to mitigate the problem.

Keywords bacterial growth, Gracilicutes bacteria, most probable vital cells number, RF magnetron sputtering,
thin films

Pe3tome llenTa Ha TOBa M3CienBaHe € /1a c€ MpoydaT aHTUMUKPOOHHUTE CBOMCTBA HA HAHOKOMIIO3UTHU THHKU
TiO2:Cu dpunmu Bepxy Pseudomonas putida kaTo ectecTBeH H30J1aT M OMTOPTIOHUCTUYEH MMATOTeH. 3a CpaBHEHHE
Ha aHTHOakTepuanuus epekt Ha ThHkHTe T102:CU cloeBe, MONyYEeHH Ype3 PaJdOYECTOTHO MArHETPOHHO
pasnpamiBane BbpXy P. putida, Osixa wu3MON3BaHM HSIKOJIKO pa3IMdHM METOJA: ONTHYHA IUTBTHOCT Ha
OakTepuanHaTa CYCIICH3Hs, Hail-BEepOSTEH Opoil Ha olenenuTe KICTKH, WHXHOWpaHe Ha IeXHIpOoreHa3HaTa
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aKTHBHOCT, CKaHHWpAlla eJCKTPOHHAa MHUKPOCKOIMS, aTOMHA IUIaMbyHa a0COPOLMOHHA CIIEKTPOCKONHS U
JyMHUHECIIEHTeH aneHo3uH Ttpudochar (AT®D) anamm3. M3mepBaHusiTa Ha ONTHYHATA IUTBTHOCT M HaMi-
BEPOSTHUAT Opoil Ha J>KM3HEHUTE KIIETKM IOKa3axa CWJIEH OakTepUIMICH e(PeKT Ha IMOKPHUTUSATA U Camo
OaKkTeproCTaTU4eH e(PeKT Ha Te3U, KOUTO ca OTTPSTH, ChC CHIIOTO ChIbPKAHUE HA METANU, BbPXY TECTBAHUTE
Oaktepun. Thif KaTO KOJIMYECTBOTO HAa METAJIa B Cpe/IaTa Cce yBeJIMYaBa Ipe3 MbPBUS Yac Ha eKCIIEPUMEHTA, MOXKE
7la ce Tperosara, 4e ToBa € OCHOBHATa MPUYMHA 32 KIeThYHA CMBPT. ATD-TyMHHECIICHTHUAT aHATU3 MTOKa3a
1o 18-kpaTHo HamainsBaHe Ha curHajia. Toil Oemre cpaBHEH C APy MUKPOOHOIOTUYHU U ONOXMMUYHU TECTOBE,
3a Jla ce JOKaKe CUIHHAT aHTHOaKkTepuaieH edekT Ha HaHOKOMIO3uTHUTE ThHKH T1102:CU mokputHs ¢
BB3MOKHOCTH 32 MEIMLMHCKO NMPHIIOKEHHUE. 3alluTaTa Ha MEJUIMHCKUTE YCTpOMcTBa cpeury MH(MEKuuu e
rOJISIMO MPEIN3BUKATEICTBO, TOPOJCHO OT HapacTBalIHs Opoil HHPEKIUH, CBbP3aHU C MEAULIMHCKU YCTPOUCTBA
¥ MUKPOOHA PE3UCTEHTHOCT KbM KOHBEHIIMOHAIHN aHTHOMOTHUIIM ¥ MHOTOKOMITOHEHTHH JieueHusi. Hanacsneto
Ha AaHTUMHUKPOOHU MOKPHUTHUS € €IUH OT ChbBPEMEHHHTE TOAXO0/M 32 pellaBaHe Ha mpoliema.

KawuoBun aymm OakrtepuaneHn pactex, Oakrepun Gracilicutes, Haii-BeposiTeH Opoil JKM3HEHH KIIETKH,
pPanMoYeCTOTHO MarHETPOHHO pa3IpaliBaHe, ThHKH QUiaIMu

B6. Antiviral, cytotoxic and antioxidant effects of Tanacetum vulgare L. crude extract in vitro

Neli Vilhelmova, Lora Simeonova, Nadya Nikolova, Elitsa L. Pavlova, Zlatina Gospodinova, Georgi Antov,
Angel S. Galabov, Ivanka Nikolova

Folia Medica, 2020, 62(1):172-179

doi: 10.3897/folmed.62.e49370

Abstract

Introduction: Due to the high prevalence of viral infections having no specific treatment and the constant
emergence of resistant viral strains, searching for effective antiviral compounds is crucial. The present study
explores in vitro the antiviral activity of ethanolic extract from aerial parts of Tanacetum vulgare L. against viral
strains of three taxonomic groups, including agents that cause socially significant diseases in humans for which
antiviral chemotherapy is indicated, namely coxsackievirus B1 (family Picornaviridae), herpes simplex virus
type 1 (family Herpesviridae) and influenza A virus (family Orthomyxoviridae).

Aim: The aim of the current study was to evaluate antiviral activity of ethanolic extract from herbaceous plant
Tanacetum vulgare L. against some important human viruses for which antiviral chemotherapy is needed and to
characterize extract for its antioxidant activity in vitro.

Materials and methods: The crude aqueous ethanolic extract from aerial parts of Tanacetum vulgare L.
contained flavonoids determined as apigenin, coumarins determined as aesculin, tannic compounds determined
as tannin, and others. Antiviral activity of ethanolic extract from herbaceous plant Tanacetum vulgare L. against
coxsackievirus B1, influenza A and herpes simplex virus type 1 was evaluated by viral yield reduction technique.
The total antioxidant activity was determined by measuring the capacity of the sample to inhibit the generation
of thiobarbituric acid reactive substances (TBARS).

Results: The results show that the extract has the lowest toxicity on the MDBK cell line and similar cytotoxicity
in Hep-2, whereas in the MDCK cells it has more than twice the highest toxicity. Testing the antiviral activity of
Tanacetum vulgare L. extract revealed a slight inhibition of replication of HSV-1 with a selective index of 7.07
and IAV/H3N2 (SI = 3.69) but no specific antiviral effect against CVBL1 replication was found. The evaluation



of the antioxidant activity showed great antioxidant activity of the ethanolic extract from T. vulgare — 26 mmol/I
for the applied 20 mg/ml extract.

Conclusion: The crude extract from aerial parts of the medicinal plant Tanacetum vulgare L. demonstrated low
cytotoxicity in Hep-2, MDBK and moderate cytotoxic effects in MDCK cells. It exerted significant antiviral
activity against HSV-1 as determined by the recorded inhibition of viral replication, the blockage of virus entry -
absorption stage and direct virucidal effects on extracellular virions. The observed effect when testing
Tanacetum’s extract on influenza A H3N2 virus infection in vitro was milder, which probably resulted from the
interference with the cellular pathways involved in the replication cycle. The presence of virucidal and adsorption-
suppressing activity but the absence of viral replication inhibitory effects against CBV-1 suggests a possible
interaction of the extract’s components with viral capsid proteins or related cell receptors.

Keywords antioxidant activity, CVB1, H3N2, HSV-1, Tanacetum vulgare L.

Pesrome

BobBenenue: Ilopagn BHcOKaTa YecToTa Ha BUPYCHM HMH(MEKIMH, 32 KOUTO HsAMa CHCIU(PUYHO JICUCHHE WU
HENPEKHhCHATOTO BB3HHKBAaHE HA PE3UCTCHTHW BHPYCHH IIAMOBE, THPCEHETO HAa C(PEKTUBHU AHTHUBUPYCHU
ChEMHEHUS € OT ChIECTBEHO 3HaueHHe. HacTosmoro nscneasane nciaensa in Vitro aHTUBUpyCcHATa aKTHBHOCT
Ha €TaHOJIOB EKCTPAKT OT HaJI3eMHHTE YacTH Ha Tanacetum vulgare L. (Bpatura) cpelily BUPYCHH IIaMOBE OT TPU
TaKCOHOMHMYHU I'PYIH, BKIFOYUTEIHO MPUUMHUTENIN Ha COLMATHO 3HAYUMHU 3a00JIsIBaHUS MIPU X0pa, 32 KOUTO €
MoKa3aHa aHTHBHUPYCHA XMMHOTEpaIus, a UMEHHO KokcakuBupyc B1 (cem. Picornaviridae), xepriec cumiuiekc
Bupyc tun 1 (cem. Herpesviridae) u Bupyc Ha rpun A (cem. Orthomyxoviridae).

Hen: IlenTa Ha HACTOSIIOTO M3CJICABAHE € Ja CE OIICHU aHTHUBUPYCHATA aKTHBHOCT HAa €TAHOJIOB €KCTPAKT OT
omnkara Tanacetum vulgare L. cpemry HSKOM Ba)KHM YOBEUIKH BUPYCH, 32 KOUTO € HEOOXOAMMa aHTUBUPYCHA
TEpaIus U Jia C€ XapaKTepH3upa eKCTPAKTHT 32 aHTHOKCHIAHTHA aKTHBHOCT IN VItro.

Matepuaau u metoau: CypoBHAT BOJAHO-€TAHOJIOB EKCTPAKT OT HAJ3€MHUTE YacTH Ha Tanacetum vulgare L.
ChIbpKa (IIABOHOMIM, OMPENECICHH KaTO AalureHWH, KyMapuHH, OMpelIeleHH KaTo eCKYJIWH, TaHWHOBHU
ChEeIMHEHUS, OINpEAeNeHN KaTo TaHWH WU JPYrd. AHTUBHpPYCHaTa aKTHBHOCT Ha €TAHOJOBUSA EKCTPAKT OT
Tanacetum vulgare L. cpenry kokcakuBupyc Bl, rpun A u xepriec cuMmIuieKc BUpycC TUI 1 Oemie orieHeHa upes
TEeXHHKA 32 HaMaJsIBaHE Ha BUpycooOpazyBaHeTo. OOIIaTa aHTHOKCUIAHTHA aKTUBHOCT O€llle onpeaeneHa upes3
W3MEpBaHE Ha KamaiuTeTa Ha Mpobara Ja WHXUOWpAa TEHEPUPAHETO HA PEAKTHBHU MPOIYKTH Ha
THOOapOuTypoBara kucenuHa (TBARS).

PesyaraTu: Pesynararure mokasmBaT, Y€ €KCTPAKTHT MMa HaH-HUCKAa TOKCHYHOCT BBPXY KJICTHYHATA JIMHUS
MDBK u noy1o6na iuroTokcuaHoCT B Hep-2, nokaro B MDCK kieTkuTe moka3Ba rmoBede OT JiBa ITbTH ITO-BUCOKA
TokcH4HOCT. TecThT 3a aHTHBHPYCHAa aKTHBHOCT Ha eKcTpakta oT Tanacetum vulgare L. mokasza ciaba
nHXHOMIMs Ha peruukanusata Ha HSV-1 cbe cenexruBen uuaekc 7,07 u IAV/H3N2 (S = 3,69), HOo He mokasza
cnenuuUeH aHTUBUpPYCeH edekT cpemry pervinkanusata Ha CVB1. Onenkata Ha aHTUOKCHUAAHTHATA AKTUBHOCT
MOKa3Ba BUCOKA aHTHOKCHUIAHTHA aKTUBHOCT HA €TaHOJIOBHUS eKCTpakT oT T. vulgare — 26 mmol/l 3a mpunoxenara
koHueHTpanus ot 20 mg/ml.

3akmouenne: CypoBHAT EKCTPAaKT OT HAJ3EMHHTE YacTH Ha JieueOHOTO pacteHwe Tanacetum vulgare L.
JIeMOHCTpHpa HUCKa nutorokcmyHocT B Hep-2, MDBK u ymepena murorokcuunoct B MDCK' kietku. Toi
MPOsIBSIBA 3HAUMTEIIHA aHTHBHPYCHA aKTUBHOCT cpemry HSV-1, ycraHoBeHa 4pe3 WHXHOWpaHE Ha BHpPYCHATa
peruMKanusi, OJIOKHpaHe HAa BHpPYCHAaTa aOCOpPONMS W JUPEKTEH BUPYLIUICH €PEKT BBPXY H3BHHKICTHYHH
BUpHOHU. HabmogaBaHuAT eeKT mpu TecTBaHE Ha €KCTpakTa OT Tanacetum BbpXy MHGEKIHUATA C BHUpyca Ha
rpunt A H3N2 in vitro 6emie mo-ciab, KOETO BEPOSTHO CE IBJDKA HA B3aUMOJACHCTBHE C KICTHUHH ITHTHIIA,
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y4acTBaIl¥ B PEIUTMKAIIMOHHUS NUKBI. Hanndarero Ha BUpYLIUAHA U aOCOPOIIMOHHO-TIOTUCKAIIIA AKTUBHOCT, HO
JUIca Ha WHXUOMpamu e(eKTH BbpPXYy BUpycHara perumukaius cpemy CBV-1, mpenmonara BB3MOMKHO
B3aMMO/ICHICTBIE Ha KOMIIOHCHTUTE Ha €KCTPAaKTa C BUPYCHUTE KAICUIHHU MPOTCHHU WM CBBP3aHU KIETHUYHU
perenTopu.

KarwuyoBu nymu antrHokcuaantHa aktuBaoct, CVB1, H3N2, HSV-1, Tanacetum vulgare L.

B7. Prooxidant and antimicrobic effects of iron and titanium oxide nanoparticles and thalicarpine
Elitsa L. Pavlova, Radostina D. Toshkovska, Tsvetelina E. Doncheva, lliana A. Ivanova

Archives of Microbiology 2020, 202(7), 1873-1880

https://doi.org/10.1007/s00203-020-01902-2

https://rdcu.be/b4nWp

Abstract The aim is to evaluate the prooxidant and antimicrobial effects of FesO4 and TiO2 nanoparticles and
thalicarpine by luminescent and standard microbiological assays. Their effect on the kinetics of free-radical
oxidation reactions (at pH 7.4 and pH 8.5) is studied in the following model systems, using activated
chemiluminescence: chemical, with Fenton’s reagent (H202—-FeSO4) — for the generation of hydroxyl radicals
(‘OH); chemical, with oxidant hydrogen peroxide (H202); chemical (NAD.H - PhMS), for the generation of
superoxide radicals (O27). FesOs nanoparticles exhibit highly pronounced antioxidant properties; TiO2
nanoparticles exhibit mild to moderate prooxidant properties at neutral and alkaline conditions. Those properties
are tested by the chemiluminescent method for the first time. Thalicarpine and its combination with TiO2
nanoparticles exhibit pronounced antioxidant activities at pH 8.5 which are lost and transformed into well-
presented prooxidant effects at pH 7.4. That is a result-supported proof on the observed typical properties of
thalicarpine and TiOz, namely antibacterial, organic-preserving and anti-pathogenic activities. The antimicrobial
effect is tested on Gram-positive and Gram-negative bacteria: two strains of Escherichia coli, Bacillus cereus
1095 and Staphylococcus aureus. All bacteria are destroyed after the application of TiO2, but not FeszOs
nanoparticles, showing their antibacterial effect. Thalicarpine, in combination with TiO2, showed even synergetic
antibacterial effect.

Keywords nanoparticles, FesO4, TiO2, alkaloid thalicarpine, reactive oxygen species, microorganisms

Pe3tome Llenta e 1a ce OEHAT MPOOKCUAAHTHUTE U aHTUMHUKPOOHHTE eekTn Ha HaHnouacTuim FesOs u TiO2 u
TAIAKAPIIMH Ype3 JYMUHECIEHTHH W CTaHAAPTHH MHUKPOOHMOIIOTUYHU TECTOBE. TEXHHAT e(PEeKT BBPXY
KMHETHUKaTa Ha PEeaKIMHUTEe Ha CBOOOJHOpaauKaiHo okucienue (mpu pH 7.4 u pH 8.5) e uscrnenBan B ciegnuTe
MOJICTTHH CHCTEMH, U3IOI3BANKHM aKTHBHPAaHA XEeMITYMHHECIIEHIINS: XUMHYHA CHCTeMa C peakTHB Ha DEHTHH
(H202-FeS04) — 3a renepupane Ha XuapokcIHY paaukain (OH); xuMu4Ha cucTeMa ¢ OKUCIUTENS BOJOPOICH
nepokeua (H202); xumuuna cucrema (NAD.H - PhMS), 3a renepupane Ha cynepokcuanu pagukamu (O27).
Hanouactunure FesOs moka3BaT CHIIHO M3pa3eHU aHTHOKCHIAHTHU CBOWMCTBA, A0KaTo HaHowacturute 1102
MpOsBSIBAT cl1abM 10 yMEPEHM MPOOKCUIAHTHU CBOMCTBA B HEyTpaJlHa U ajlkajiHa cpefa. Te3u cBoMcTBa Osxa
TECTBAaHM Ype3 XEMITyMHHECIICHTEH METOJA 3a IbpPBU NHT. TaluKapnmuHBT W HEroBaTa KOMOWHAIHWS C
Hanouactui 1102 mMoka3BaT W3pa3eHa AaHTHOKCHIAHTHA akTUBHOCT mpu PH 8.5, kosito ce rybum u ce
TpaHcopMupa B M3pa3eHH NMpookcHaaHTHH edektu mpu PH 7.4. Toa e moka3aTencTBO 3a HaOJIIOABaHUTE
THUIUYHA CBOWCTBa Ha TanukapnuH W 1102, a UMEHHO aHTHOAKTEpUAJHH, CHXPAHIBAIIM OpPraHUYHATA
KOMIIOHEHTa, KaKTO M AHTUNATOI€HHU AaKTUBHOCTH. AHTUMHUKPOOHHMAT e(eKT e u3cienBaH BBPXY | pam-
noJjoxuTenHu u ['pam-orpunartennu Oakrtepuu: nBa mama Ha Escherichia coli, Bacillus cereus 1095 u
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Staphylococcus aureus. Bcuuku OakTepuu Osixa YHHUIOKEHH cien npuiaraneto Ha 1102, HO He W Ha
HaHovacTuim Fe3O4, koeTo nokassa antubakrepuantus uM edekt. TanukapnuHbsT B komOuHanus ¢ TiO2 nokasa
J0pH CUHEPTUYeH aHTHOAKTEpUAJICH eKT.

KawuyoBu nymm nHanowactunu, FesOs, TiOz, amkamouj TamuKapnuH, akTUBHH (OPMH Ha KHCIOpPOJA,
MHUKPOOPTaHU3MHU

I'1. Preventive effect of a polyphenol-rich extract from Geranium sanguineum L. on hepatic drug
metabolism in influenza infected mice

Silviya Abarova, Lyubka Tancheva, Rumen Nikolov, Julia Serkedjieva, Elitsa Pavlova, Alessia Bramanti,
Ferdinando Nicoletti, Nikolay Tzvetkov

Scientia Pharmaceutica 2020, vol. 88, issue 4, 45

doi:10.3390/scipharm88040045

Abstract: The decreased hepatic drug metabolism (predominately first phase) is one of the essential reasons for
numerous side effects and for increased drug toxicity during influenza virus infection (IVI). The present study
aims to investigate some mechanisms of the preventive effect of a standardized polyphenol complex from the
medicinal plant Geranium sanguineum L. (PPhC) (10 mg/kg nasally). A verified experimental model of
IVIA/AIichi/2/68 (H3N2) (4.5 Ig LD50) in male ICR (Institute of Cancer Research, USA) mice was used. Changes
in hepatic monooxygenase activities as well as nicotinamide adenine dinucleotide phosphate (NADPH) -
cytochrome C reductase activity and cytochtome P450 content were studied on days 2, 6, 9, 21 of the infection
together with thiobarbituric acid reactive substances in the liver supernatant. Our data clearly demonstrates that
IVI affects all components of the electronic chain of cytochrome P-450. N-demethylases and hydroxylases as
well as the activity of cytochrome C reductase and cytochtome P-450 content were decreased in the course of the
virus infection. This implies that free radicals play an important role not only in the pathogenesis of 1VI, but also
in the modulation of the hepatic monooxygenase activity. This is also consistent with the established polyphenol
complex PPhC from the medicinal plant Geranium sanguineum L. preventive effect against increased
thiobarbituric acid reactive substances (TBARS)-levels. PPhC restored most of the monooxygenase activities that
were inhibited in IVI animals, even over the control levels, probably via multiple mechanisms that may entail
antioxidant activity and selective antiviral and protein-binding effects. In contrast to infected animals, in healthy
mice, PPhC showed moderate reversible inhibitory effect on hepatic monooxygenase activities.

Keywords: cytochrome P450 monooxygenases, antioxidants, polyphenols, Geranium sanguineum L., influenza
virus infection

Pe3rome HamaneHusT nexapcTBeH 4yepHOIPOOEH MeTaboau3bM (MpeAuMHO IbpBa (a3a) € eHa OT OCHOBHUTE
NPUYMHU 32 MHOXECTBO CTPAaHUYHU €()EeKTH M MOBHILIEHA TOKCHUYHOCT Ha JIEKapCTBaTa MPH TPHUIHA BHPYCHA
undexus (I'BN). HacrosmoTo n3cnenBane menu 1a u3cieaBa HIKOW MEXaHU3MH Ha MPEBAHTUBHUS €(pEKT Ha
cTaH/JapTU3upaH nojudeHosIeH KoMIUIeKe oT JieueOHoTo pactenne Geranium sanguineum L. (PPhC), (kpbBen
3aapasen), npuioken 10 mg/kg Hazamuo. M3nomns3san e gokaszan ekcriepuMenTaneH moaen Ha ['BU A/Aichi/2/68
(H3N2) (4.5 Ig LD50) npu mexku mumku ot maM ICR (Institute of Cancer Research, CAIII). IIpomenute B
4epHOAPOOHUTE MOHOOKCUTEHA3HU aKTUBHOCTH, KAKTO M aKTUBHOCTTa HA HUKOTHHAMUJ aJeHUH AUHYKICOTHU]T
dochar (NADPH) - iuroxpom C peaykraszata v ChIbpKaHUETO Ha UTOXpoM P450, ca usciensanu Ha 2, 6, 9 u
21 nen ot uH(peKuusATa, 3a€JHO C HUBATa HA PEaKTHUBHM MPOAYKTH Ha THOOapOoutypoBa kucenuna (TBKPII) B
yepHOApOOHUsT cymnepHaTaHT. Hamurte maHHuM sicHO mokasBar, 4e ['BU 3acsira BCHYKM KOMIIOHEHTH Ha
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eJIeKTpOHHaTa Bepura Ha nuUToxpoMm P-450. AktuBHOcTTa Ha N-geMeTwiazute M XUAPOKCHUIA3UTE, KAKTO U
aKTUBHOCTTa Ha 1uroxpoM C pemaykrazata M ChIAbp)KaHUETO Ha LUTOXpoMm P-450, ca HamaneHuW B XoAa Ha
BupycHara nHpekuus. ToBa npennomnara, ye CBOOOIHUTE PaJUKAIN UTPAAT BaKHA POJIS HE CaMO B MATOTeHe3aTa
Ha ['BY, HO U B Mojaynauusta Ha 4epHOAPOOHATa MOHOOKCHUTEHA3HA aKTHBHOCT. ToBa € B CBHOTBETCTBUE C
yCTAaHOBCHHMsI TpeBaHTHBEH edekt Ha monmdpenonnus komiuieke PPhC or neueOHoTO pactenme Geranium
sanguineum L. cpemury nmosumenn HuBa Ha TBKPII. PPhC Bb3craHOBsIBa MOBeYeTO OT MOHOOKCHICHA3HHTE
aKTUBHOCTH, KOMTO ca MHXMOMpaHH Ipu XUBOTHU ¢ I'BU, nmopu Hag KOHTPOJIHUTE HHUBA, BEPOSTHO upE3
MHOKE€CTBO MEXaHU3MH, KOUTO MOTaT 13 BKIKOYBAT AHTHOKCUJAHTHA AKTUBHOCT U CEJICKTUBHU AaHTUBUPYCHHU U
NPOTEUH-CBBP3BAILU e(eKTH. 3a pa3iuka OT WHPEKTHPAHUTE >KUBOTHH, NpH 31paBu muiiku PPhC nokassa
yMepeH 00paTuM HHXHUOUTOPEH e(eKT BbPXY YEPHOIPOOHUTE MOHOOKCUT€Ha3HU aKTHBHOCTH.

KarwuoBu aymm nutoxpom P450 MOHOOKCHIeHa3H, aHTHOKCUAAHTH, nmoaudeHonu; Geranium sanguineum L.,
IPUITHA BUPYCHA WHPEKIUSI

I'2. Alternative technique for direct immobilization of biomolecules

E. Belina, J. S. Karadjov, K. Shindarova, E. Pavlova, T. L. Dimitrowa, H. Kisov and G. Dyankov
2021 J. Phys.: Conf. Ser. 1859 012061

d0i:10.1088/1742-6596/1859/1/012061

Abstract The conventional approach to immobilization of biomolecules on the transducer of biosensors requires
their embedding into the so-called embedding matrix. The procedure is complicated and laborious and performed
by chemical means. As a results, not only biomolecules, but also other substances are deposited on the desired
surface. This leads to reduced sensitivity and specificity due to the non-specific reactions with the molecules of
the embedding matrix. Immobilization without embedding matrix (the so-called direct immobilization)
guarantees the specificity of the biosensor and increases the sensitivity and accuracy. The main challenge in
implementing this strategy is to preserve the bioactivity of the ligand. We have successfully solved the problem
by using the matrix-assisted pulsed laser evaporation (MAPLE) technique. Here we report the properties of hemin
directly immobilized on the transducer of a biosensor based on surface plasmon resonance (SPR).

Pe3ome KOHBEHIIMOHATHUAT MOAXO 32 UMOOMIN3ALMs HA OMOMOJIEKYJIM BBPXY TpaHCIIOCEpa Ha OMOCEH30pU
M3MCKBa TSAXHOTO BrpaKJAaHE B T.HAp. BrpakJamia Marpuna. Ta3u mporeaypa € CIOKHA M TPYAOeMKa H Ce
M3ITBJIHSABA 110 XUMWYCH ITBT. B pe3ynraT Ha TOBa ce OTJiaraT He caMO OMOMOJICKYJIUTE, HO W JIPYTH BEIIecTBa
BBPXY JKE€IaHaTa TMOBBPXHOCT, KOETO BOJM JI0 HaMajeHa YyBCTBUTEIHOCT M CHEIU(PUYHOCT MOpPaIu
HecneMpUIHUTE PEaKIluu ¢ MOJIEKYJIUTE Ha Brpaxkaamniara Mmarpuna. MimoOunuzanusTa 6e3 Brpaxjaiia MaTpuiia
(T.Hap. TMpeKTHa UMOOMIM3AIINS) TapaHTHpa CIEIU(PUIHOCTTa Ha OMOCEH30pa U yBEIMYaBa YyBCTBUTEITHOCTTA
u TouHOCTTa. OCHOBHOTO TPEIU3BUKATEICTBO TpU MPHIATAaHETO HA Ta3W CTpaTerus € 3ala3BaHeTo Ha
OMOAaKTHBHOCTTA Ha JIMTAaHA. Y CIEUIHO PEUINXME TO3U Mpo0eM, N3MON3BaliKi TEXHUKATa Ha MyJICOBA JIa3epHa
eBaroparusi ¢ acucteHiuss Ha wmartpuma (MAPLE). Tyk noknagBame cCBoOMCTBaTa Ha XEMHH, JMPEKTHO
MMOOHMITU3HUPAH BBPXY TPaHCII0cepa Ha OHOCeH30p, Oa3upaH Ha MOBBPXHOCTEH MIa3MoHeH pe3onanc (SPR).

I'3. Investigation of biological and prooxidant activity of zinc oxide nanoclusters and nanoparticles

Iliana A. Ivanova, Elitsa L. Pavlova, Aneliya S. Kostadinova, Radostina D. Toshkovska, Lyubomira D. Yocheva,
Kh EI-Sayed, Mohamed A. Hassan, Heba ElSayed ElZorkany, Hisham A. Elshoky

Acta Chimica Slovenica, 2022, 69(3), 722-733




doi: 10.17344/acsi.2021.7337

Abstract Zinc oxide (ZnO) nanomaterials offer some promising antibacterial effects. In this study, a new form
of ZnO is synthesized, named ZnO nanocluster bars (NCs). Herein, ZnO NCs, ZnO nanoparticles (NPs), ZnO
coated with silica (ZnOSiOa, ZnO-SiOs), and SiO2 NPs were prepared, characterized, and their antimicrobial and
prooxidant activity were tested. The prooxidant activity of all nanomaterials was studied according to free-radical
oxidation reactions (pH 7.4 and pH 8.5) in chemiluminescent model systems. Each form of new synthesized ZnO
nanomaterials exhibited a unique behavior that varied from mild to strong prooxidant properties in the Fenton's
system. ZnO NPs and ZnO NCs showed strong antibacterial effects, ZnO-SiOa NPs did not show any antibacterial
activity representing biocompatibility. All tested NMs also underwent oxidation by H202. ZnO NCs and ZnO
NPs exhibited strong oxidation at pH 8.5 in the O2~ generating system. While, SiO2, ZnO-SiOa and ZnO-SiOs
possessed pronounced 60-80% antioxidant effects, SiO2 NPs acted as a definitive prooxidant which was not
observed in other tests. ZnO NCs are strong oxidized, assuming that ZnO NCs provide a slower release of ZnO,
which leads to having a stronger effect on bacterial strains. Thus, ZnO NCs are an important antibacterial agent
that could be an emergent replacement of traditional antibiotics.

Keywords ZnO, nanoclusters, nanocomposites, antimicrobial activity, ROS, chemiluminescence

Pe3iome Hanomarepuanute oT nuHKOB okcuj (ZnO) moka3Bat oOemaBaiiy anTuoakTepuainu epektu. B Tosa
u3cleBaHe € CHHTe3upana HoBa ¢opma Ha ZnO, Hapeyena ZnO nanokabcrepHu npbuniid (NCs). [lpurorBenu,
xapakrepusupanu u trectBanu ca ZnO NCs, ZnO nanodactuiu (NPs), ZnO nokpur cbe cumunmit (ZnOSiOa,
Zn0-SiOg) u SiO2 NPS 3a aHTUMHUKPOOHA M MPOOKCHIaHTHA aKTUBHOCT. [IpOOKCHIaHTHATA AKTUBHOCT Ha BCHYKHU
HaHOMAaTepHaIM € W3CJIeABaHA B pEaKIMH Ha CBOOOMHO-pamukanHo okucienne (PH 7.4 u pH 8.5) B
XEMUJIYMUHECIIEHTHH MOJICIIHU cucTeMH. Beska dopma Ha HoBocuHTe3upanute ZnO HaHOMATEpHATH MPOSBU
YHHUKAITHO TTOBEJICHUE, BAPUPAIIO OT CJIa0M JI0 CHIIHU MTPOOKCHIAHTHHU CBOMCTBA B cucteMaTra Ha MeHThH. ZNO
NPs u ZnO NCs moxkasaxa cwiHd aHtuOakrepuannu edektu, mokato ZnO-SiOa NPS He mnposBuxa
aHTHOaKTepuaHa aKTUBHOCT, MOKa3Bailki OMOCHBMECTUMOCT. BCHYKM TECTBAaHU HaHOMATepUaIud Osxa CHIIO
noanoxxeHu Ha okucienue ¢ H.02. ZnO NCs u ZnO NPs nmokazaxa cunHa okcuaanus npu pH 8.5 B cucremara 3a
rerepupane Ha Oz . SiO2, ZnO-SiOa u ZnO-SiOs nposiBrxa u3pa3eH aHTHOKCHIAHTEH edekT oT 60-80%, 10KaTO
SiO:2 NPs ce nposiBuxa kaTo u3pa3eH MPOOKCHIAHT, KOeTo He Oemie HabmogaBano B npyru tectoBe. ZnO NCs ce
OKHCJISIBAT CHITHO, Tipeanoiaraiiku, ye ZnO NCs ocurypsBaT mo-6aBHO ocBoOox1aBane Ha ZNO, KOeTo BOIH JI0
nmo-cuiieH eekT BbpXy OakTepuanaute mamore. [1o To3u Hauma ZNO NCS ca BakeH aHTHOAKTEpHAJICH arcHT,
KOITO OM MOT'BJI J1a ObJIe TOTCHIIMAICH 3aMECTUTEIN Ha TPAIUITHOHHUTE aHTUOMOTHIIH.

KmrouoBu nymu ZnO, HAaHOKITECTEPH, HAHOKOMITO3UTH, aHTUMHKPOOHA akTUBHOCT, ROS, XeMumymMuHecieHIns

I'4. Prooxidant, antioxidant and biological activity of nanocomposites of reduced graphene oxide, silver,
copper and their combinations

Elitsa L. Pavlova, Iliana A. Ivanova, Anna D. Staneva, Aneliya S. Kostadinova, Diana G. Kichukova, Lyubomira
D. Yocheva

Chemical Papers 2022

https://doi.org/10.1007/s11696-022-02360-4

Abstract The study aimed to evaluate the prooxidant, antioxidant and biological activities of newly synthesized
nanocomposites of reduced graphene oxide (RGO) and its combinations with silver and copper by luminescent
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and microbiological assays. The antimicrobial activity was tested in a liquid medium during 24 h against
Escherichia coli and Staphylococcus aureus. The Gram-positive bacteria were more resistant than the Gram-
negative. Strongest antibacterial effect was demonstrated by the graphene nanocomposite decorated with silver
and copper. The cubic silver nanoclusters size 30 nm showed better bacteriostatic effect than the spherical
nanoparticles on reduced graphene sheets with 43 nm diameter. The eukaryotic cell cytotoxicity effect was
evaluated with two cell lines — MDCK kidney epithelium noncancerous cells and A549 lung cancerous
epithelium cells, tested in cell culture medium for 24 h. Our results showed that RGO Ag:Cu had stronger
cytotoxic effect on eukaryotic cells. We have discovered that the cancerous A549 cells show stronger sensitivity
to the nanomaterials than the noncancerous MDCK-cells. The pro- and antioxidant activity of all nanomaterials
was studied according to the free-radical oxidation reactions (pH 7.4 and pH 8.5) in the following
chemiluminescent model systems: (1) chemical, with Fenton's reagent (H202-FeSQa), for the generation of
hydroxyl radicals (OH), (2) chemical, with oxidant hydrogen peroxide (H20z2), (3) chemical (NAD.H-PhMS), for
the generation of superoxide radicals (O2"). All tested nanomaterials presented definitive antioxidant activity in
both tested media at neutral and alkaline pH. The only exception was RGO Ag nanoparticles, sized 30 nm, that
exhibited less than 10% prooxidant activity in the Fenton's system, at pH 8.5. Those results support the idea to
use such nanomaterials in body implants.

Keywords graphene oxide, silver, copper, nanoparticles, toxicity

Pe3rome Hacrosmoro nmpoyuBaHe umMa 3a el Jja OL[eHH MPOOKCHIaHTHATA, aHTHOKCUIAHTHATA U OMOJIOTUYHATA
AKTUBHOCT HAa HOBOCHMHTE3UpPAHM HAHOKOMITO3UTH OT peayuupan rpadenoB okcun (RGO) u HeroBute
KOMOWHAIIMH CbC CcpeOpo W Mea 4Ype3 JYMHUHECHEHTHH W MHUKPOOMOJIOTMYHH TecTOBe. AHTHUMHUKPOOHATa
aKTHBHOCT Oellle TeCTBaHA B T€YHa cpeja 3a 24 waca cpemry Escherichia coli u Staphylococcus aureus. I'pam-
MOJIOKUTEITHUTE OaKTepHH Ce€ OKazaxa I0-yCTOWYWBH, B cpaBHeHHe ¢ ['pam-orpumarennute. Haii-cuien
aHTHOaKTepuanieH eekT feMoHCcTprpa rpadeHOBUIT HAHOKOMITO3UT, HAATPaeH che cpedpo u Mea. KyOoudanure
CpeOBbpHH HAHOKIBbCTEepH ¢ pasMep 30 HM TmoOKazaxa Mmo-mo0bp OaKTepHOCTATHYCH e(EKT OT CPEPUUHUTE
HAHOYACTHUIM BBPXY peaylupaHute rpadeHoBH JMCTOBE ¢ auamMeTbp 43 HM. L{uToTOKCHYHMAT e(eKT BBpXY
€YKapHOTHH KJIETKH Oellle OIIEHEH C JBe KJIEThYHU JIMHUM — HEKAaHIEPOTeHHH KJIETKH OT OBOpedeH emuTen
(MDCK) u kaHIiepOTeHHH SIIUTEHN KJIETKH OT Oenu ipoboBe (AS549), TecTBaHU B KJIeThuHA KyJITypa 3a 24 Jaca.
Pesynrature mokazaxa, ye RGO:Ag uma mMo-CHJIEH NHUTOTOKCHYEH e(eKT BBPXY €YKapHUOTHHU KIETKH.
YcTraHOBHXME, Y€ KaHIIEpOTeHHHUTE KIETKH AS549 MposBsABaT MO-TOJISIMa YyBCTBUTEITHOCT KbM HAHOMATEPHAIUTE,
B cpaBHeHue c¢ HekanneporeHHute MDCK knetku. Ilpo- W aHTHOKCHIAaHTHaTa AaKTHBHOCT Ha BCHYKH
HaHOMaTepHUasK Oellie U3CieBaHa CIPsIMO PEakIMUTe Ha CBOOOJHO-paauKkanHo okucienue (PH 7.4 u pH 8.5) B
CIIETHUTE XEMHIIyMUHECIEHTHU MoJenHu cuctemu: (1) xumuuna, ¢ peareHT Ha @entbH (H:0: - FeS0.), 3a
reHepupane Ha xuapokcunHu paaukanu (‘OH), (2) xumuuHa, ¢ okucnuTen BogopoaeH mnepokcua (H:20.), (3)
xumuuHa (NAD.H - PhMS), 3a renepupane Ha cynepokcugu paaukanma (O:7). Bcuuku TecTBaHM
HaHOMaTepHaJld MoKa3axa SICHO M3pa3eHa aHTMOKCHJIAHTHA aKTUBHOCT M MPU HEYTPAHO U MpH ajmkaiaHo PH.
EnunctBenoto m3kmouenne 61xa RGO:Ag Hanouactumum ¢ pazmep 30 HM, KOUTO MposiBUXa mo-Maiko oT 10%
MPOOKCHJAaHTHA aKTHBHOCT B cucteMaTa Ha DenTbH npu pPH 8.5. Te3m pesynaratu moakpensT uaesTa 3a
M3ITI0JI3BaHE HAa TAKMBA HAHOMATEPUAIH B TEJICCHA UMIUIAHTH.

Karw4yoBu xymu rpadeHOB OKcHI, cpedpo, Mell, HAHOYACTHUIIN, TOKCHYHOCT

I'5. Biological activity of graphene nanocomposites with zinc oxide, Cu and Ag nanoparticles
Boris Martinov, Elitsa Pavlova, Iliana lvanova, Lyubomira Yocheva, Anelia Kostadinova, Anna Staneva
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Journal of Chemical Technology and Metallurgy, 58, 2, 2023, 327-339
https://journal.uctm.edu/node/j2023-2/JCTM_2023 58 10 22-173 pp327-339.pdf

Abstract The aim of this research is to obtain collagene nanocomposites based on graphene, graphene oxide, GO,
zinc oxide and metal nanoparticles and to evaluate their pro-, antioxidant and biological activities by luminescent
and standard microbiological assays. The antimicrobial activity of graphene composites with added nanosized
zinc oxide, silver and copper nanoparticles was tested on Firmicutes bacteria Staphylococcus epidermidis (ATCC
1228) and Gracillicutes Escherichia coli (ATCC 25922). The method of diffusion in agar was used in three
variants - spot diffusion, well and paper-disc diffusion. The spot and diffusion disc approaches of the method
have shown better effect than the well diffusion for testing the effect of graphene composites on bacteria. The
composites with high ZnO content had the best antimicrobial properties against the tested bacteria. The
cytotoxicity of the nanocomposites using normal MDCK and A549 epithelial sarcoma cells were tested for 24 h
at a concentration of 100 mg mL™. Cancer cells were found to be more sensitive than normal to the graphene
composites, proving antitumor activity. The pro- and antioxidant effects of the tested nanomaterials depend on
the pH level. At physiological conditions, in the Fenton's system, all but RGO+Cu do not appear to be suitable
as an implant nanomaterial. In the H202 oxidation system all materials present stable antioxidant effects; only
ZnO+RGO+Cu is close to control prooxidant levels. When the nanomaterials are tested for oxidation by Oz~
radicals, ZnO+RGO and Zn+RGO+Cu show prooxidant effects, as the prooxidant activity is kept for ZnO+RGO
even at physiological acidity pH 7.4.

Keywords nanocomposites, pro- and antioxidant effects, graphene, biological activity, cytotoxicity

Pe3tome llenta Ha ToBa m3cienBaHE € Ja ce MOMydaT KOJIAT€HOBU HAHOKOMIIO3UTH, Oa3upaHu Ha rpades,
rpadeHoB okcua, GO, IMHKOB OKCHJI U METAJTHM HAHOYACTHULIM U J]a CE OLICHAT TEXHUTE MPO-, AaHTUOKCUIAHTHU
1 OMOJIOTMYHY aKTUBHOCTH Ype3 TYMUHECIIEHTHHU U CTaHJAapTHU MUKPOOUOJIOTUYHY aHAIU3H. AHTUMUKpPOOHATa
aKTHUBHOCT Ha rpa)€HOBUTE KOMIIO3UTHU C J0OABEHN HAHOPAa3MEPHHU YAaCTULIM LIMHKOB OKCHUJ, Cpedpo U Mea Oele
TecTBaHa BBpPXy Oaktepum oT Tum Firmicutes Staphylococcus epidermidis (ATCC 1228) u Gracillicutes
Escherichia coli (ATCC 25922). Beuie nznon3Ban MeTorbT Ha Au(y3Hs B arap B TPU BapHaHTa - CIIOT TUQY3us,
mudysus upe3 kimageHue u auckoBa audysus. CnoT W AuckoBaTa Oudy3us Mokazaxa MO-100bp epekT B
cpaBHeHHE ¢ Tudy3HsITa Ype3 KIIaJeHye pu TecTBaHe Ha eeKkTa Ha rpa)eHOBUTE KOMITIO3UTH BbPXY OaKTepUHTE.
Kommnozutute ¢ Bicoko chabpkanne Ha ZNO nokazaxa Hall-1o0pu aHTAMHKPOOHH CBOICTBA CpEIly TECTBAHUTE
Oaktepun. [{uToTOKCHUHOCTTA HA HAHOKOMTIO3UTUTE Oemie TecTBaHa BbpXY 3apaBu MDCK u A549 capkoMHu
KJIETKH 3a 24 yaca mpu KoHIeHTpamus or 100 mg mL™. PakoBuTe KIeTKM ce oKa3axa MO-4yBCTBHTENHH OT
3IpaBUTE KbM Tpa)eHOBUTE KOMIIO3UTH, JOKa3BaMKH aHTUTYMOpHAa aKTHUBHOCT. [Ipo- M aHTMOKCHAAHTHHUTE
e(eKTH Ha TeCTBaHUTE HAaHOMATEePHAaJIN 3aBUCAT OT HUBOTO Ha PH. IIpu ¢puznonorudnu ycioBus, B cucTemMara Ha
®enThH, Bcuuku Matepuanu ocBeH RGO+Cu, ce oka3axa HEMOAXOAIIM KaTO UMIIAHTHU HaHOMaTtepuanu. B
cucremarta Ha okucieHue ¢ H:O. BCHMUKM MaTepwany IMOKa3BaT CTAOMIHM AaHTHOKCHAAHTHH e(EeKTH, KaTo
enuaCTBeHO ZNO+RGO+CU € 011H3bK 10 KOHTPOJIaTa 10 OTHOIICHHE Ha MPOOKCHIAHTHUTE HUBA. [Ipu TecTBaHe
Ha HaHOMaTepHamTe 3a okuciaeHue upe3 O~ pagukaim, ZNO+RGO n Zn+RGO+Cu nmoka3BaT mpOOKCHIAHTHU
eeKTH, KaTo MPOOKCHIAHTHATAa aKTUBHOCT ce 3ana3Ba 3a ZNO+RGO nopu npu ¢usnonoruano pH 7.4.
Kiao40BH aymMHM HaHOKOMIO3WMTH, MpPO- M AHTHOKCUAAHTHH e(dekTH, rpadeH, OHOJOrMyHa aKTHUBHOCT,
LUTOTOKCUYHOCT
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I'6. Susceptibility of SARS COV-2 nucleocapsid and spike proteins to reactive oxygen species and role in
inflammation

Elitsa Pavlova, Petya Genova-Kalou, Georgi Dyankov

Analytical Biochemistry, 2023, 115137, ISSN 0003-2697

https://doi.org/10.1016/j.ab.2023.115137

Abstract Chemiluminescence was used to test the susceptibility of the SARS-CoV-2 N and S proteins to
oxidation by reactive oxygen species (ROS) at pH 7.4 and pH 8.5. The Fenton’s system generates various ROS
(H202, "OH, “OH, "O0OH). All proteins were found to significantly suppress oxidation (the viral proteins exhibited
25-60% effect compared to albumin). In the second system, H202 was used both as a strong oxidant and as a
ROS. A similar effect was observed (30-70%); N protein approached the effect of albumin at physiological pH
(~45%). In the O2"-generation system, albumin was most effective in the suppression of generated radicals (75%,
pH 7.4). The viral proteins were more susceptible to oxidation (inhibition effect no more than 20%, compared to
albumin). The standard antioxidant assay confirmed the strong antioxidant capacity of both viral proteins (1.5-
1.7 fold higher than albumin). These results demonstrate the effective and significant inhibition of ROS-induced
oxidation by the proteins. Obviously, the viral proteins could not be involved in the oxidative stress reactions
during the course of the infection. They even suppress the metabolites involved in its progression. These results
can be explained by their structure. Probably, an evolutionary self-defense mechanism of the virus has been
developed.

Keywords SARS-CoV-2 nucleocapsid protein, SARS-CoV-2 spike protein, ROS, chemiluminescence,
antioxidant activity, inflammation

Pe3iome 3a uscnensane Ha nojgaTiuBocTTa HAa SARS-COV-2 N u S mporenHUTE KbM OKHCICHHE OT aKTUBHHU
dopmu Ha kucinopoaa (ADK) nmpu pH 7.4 u pH 8.5 Gemre n3nons3Bana xemunymuHectennus. Cucremara Ha
®entsH renepupa paszmumyan ADK (H202, "OH, "OH, ‘OOH). bemie ycTaHOBEHO, Y€ BCHYKH H3CJICIBAHU
MPOTEUHU 3HAYUTEIHO TIOTUCKAT OKUCICHHETO (BUPYCHUTE MPOTEHHH Moka3axa 25-60% edekr, B cpaBHEHHUE C
anoymuH). BB BTOpata cucrema H202 Oemie m3mon3BaH KaKTO KAaTO CHJIEH OKCHJIIAHT, Taka U karo ADK.
Habmronasa ce momoben edekt (30—70%); N mporeunsT n00amkn edekra Ha adOyMuH npu (usznosoruano pH
(~45%). B cucremara 3a reaepupane Ha O2”, anOyMuHbT Oele Haii-e()eKTHBEH B MOTHCKAHETO HAa TEHEPUPAHUTE
pamukanu (75%, pH 7.4). BupycauTe npoTenHu 0sxa MO-MOAATINBYH Ha OKUCIeHHUE (e(heKT Ha MHXHOUpaHe He
noBede ot 20%, crpsmo andymuH). CTaHIApTHUAT aHTHOKCHJIAHTSH TECT TOTBBPAN CHIITHHUS aHTHOKCHIAHTEH
KamauTeT Ha JBara BHPYCHH mnporewHa (1.5—1.7 mbTH MO-BHCOK OT TO3W Ha ajlOymuH). Te3u pe3ynratu
JEMOHCTPHpAT €(PEKTUBHOTO M 3HAYUTEIIHO MHXUOWpaHE Ha OKUCIeHUeTo, MHaynupano or ADK, or tesm
nporeuHu. O4eBUIHO, BUPYCHUTE IPOTEHMHH HE MOTAT J]a y4acTBAT B PEAKIIUUTE HA OKUCIUTENIEH CTPEC IO BpeMe
Ha uHpeknuaTa. Te Jopu MOTUCKAT METa0OJIUTHTE, yU4acTBAIlM B HEHHOTO pa3BuTHE. Te3u pe3ynratu Morar jaa
ObpaaT 00sSICHEHH ChC CTPYKTypaTa UM. BeposTHO, BUPYCHT €BOJIOIMOHHO € pa3BHJI MEXaHU3bM Ha CAMO3aIlINTa
(cpemy A®K Ha UMyHHaTa cucTEMa).

KawuyoBu aymm SARS-CoV-2 mnykneokarncuaeH mpotenH, SARS-CoV-2 cmaiik mnporenH, ADK,
XEMITYMHHECIICHIINS, aHTHOKCH/ITAHTHA aKTHBHOCT, Bh3IAJICHHC

I'7. The effect of resistin on the redox state of breast cancer cells
Elitsa Pavlova, Radoslav Stojchevski, Dimiter Avtanski
Journal of Cancer Research and Clinical Oncology, 2024, volume 150, article number 24
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https://doi.org/10.1007/s00432-023-05556-7

Abstract

Purpose Resistin is an inflammatory cytokine secreted mostly by adipocytes and immune cells that plays a role
in the development of insulin resistance, diabetes, and cancer. We hypothesized that resistin’s inflammatory
activity influences the free radical and oxidative stress pathways.

Methods We used human breast carcinogenic (MCF-7 and MDA-MB-231) and non-carcinogenic (MCF-10A)
cells in this investigation and correlated the absorbed resistin concentration with the change in oxidative stress
(TBARS, carbonated proteins) and antioxidant activity (Antioxidant Capacity, SuperOxideDismutase, CATalase,
Glutathione Peroxidase).

Results Resistin was substantially more effective as a prooxidant at lower (12.5 ng/ml) concentrations, than at
higher concentrations (25.0 ng/ml). Vitamin C did not appear to be an effective oxidative stress protector at
antioxidant concentrations of 5.10* M. Leptin, at 100 ng/ml, did not result in conclusive oxidative stress or
antioxidant defence stimulation, as expected.

Conclusion Taken together, the findings support resistin’s role as a non-oxidative stress marker and a metabolic
signaling molecule.

Keywords oxidative stress, antioxidant activity, resistin, leptin, vitamin C, breast cancer

Pesome

Llest Pe3ucTHHBT € B3NAIUTENCH IUTOKHH, CEKPETHPAaH OCHOBHO OT JAMIIOIMTH U HIMYHHH KJIETKH, KOWTO Hrpae
pOJIsl B Pa3BUTHETO HA WHCYJIMHOBA PE3WCTEHTHOCT, nuadeT u pak. llpeamonoxuxme, de BB3MAIUTEIHATA
aKTUBHOCT Ha PE3UCTUH BIHsAE BBPXY CBOOOJHOpPAJWKATHHTE W IITHINATA Ha OKHCIUTEICH CTpecC.
MeTtoau B ToBa nscnensane u3noi3BaxMe YOBCIIKH KaHIIEPOTeHHHU KIIETKH OT pak Ha repaara (MCF-7 u MDA-
MB-231) u nekanneporennu kietkn (MCF-10A) u xopenupaxme abcopOupaHaTa KOHIIEHTPAIUS HA PE3UCTHH C
npomenute B okcugatuBHus crpec (TBKPII, kapOoHuMpaHM HpOTEeMHH) M AHTHOKCHAAHTHATa AKTUBHOCT
(Antuokcupanten  Kamammrer,  CynepOkcun/lucmyraza,  Karamaza, I'nyratmon — Ilepokcupasa).
Pe3yararu Pe3uctuabT Oelie 3HaUNTENTHO 1M0-e(h)eKTUBEH KaTO MPOOKCUIAHT NMPH MO-HUCKH KOHIeHTparmu (12.5
ng/ml), otkoakoTo npu mo-Bucoku Kouuenrpamuu (25.0 ng/ml). Butamun C He moka3a e()eKTHBHOCT KaTo
TIPOTEKTOP CPEIy OKMCIUTENHNS CTPeC TIPH aHTHOKCUAAHTHU KOHIeHTpanuyu ot 5.107 M. Jlentunst, pu 100
ng/ml, He MoBene 10 3HAYMTENIHA CTUMYJIAIUS Ha OKHCIMTEITHHS CTPEC MM aHTHOKCHIAHTHA 3alllUTa, KaKTO Ce
OYaKBarie.

3akiouenue Bietu 3aeiHO, pe3ynTaTUTe MOAKPEIAT poJisiTa Ha PE3UCTHH KaTO MapKep 3a HEOKUCIIUTENIEH CTPecC
M KaTO MEeTabOJIMTHA CUTHAJTHA MOJIEKYJIa.

Ki040BH AyMH OKHCIHUTENIEH CTpEC, aHTHMOKCHJIAHTHA aKTUBHOCT, PE3UCTHH, JenTuH, BUTaMuH C, pak Ha
rbpraTa

I'8. Copper And Copper Nanoparticles Applications And Their Role Against Infections: A Minireview
Iliana A. Ivanova, Dragomira S. Daskalova, Lilia P. Yordanova, Elitsa L. Pavlova

Processes, Sl Synthesis and Application of Nanostructured Metal and Metal Oxides, 2024, 12(2):352
https://doi.org/10.3390/pr12020352

Abstract The focus of this review article is to present a retrospective analysis of copper applications focusing on
ions and nanoparticles as broad-spectrum antimicrobials. Copper nanoparticles are presented as an alternative to
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rising antibiotic resistance. The basic mechanisms of bacterial, fungal, and viral inactivation, which explain their
potential, are presented. The green biosynthesis of copper nanoparticles using biomaterials is also presented and
considered a very promising trend for future biotechnology and medical applications.

Keywords antibacterial, antifungal, antiviral, copper, nanoparticles, coatings

Pe3rome Ta3zu 0030pHA cTAaTHS MPaBU PETPOCTICKTUBEH aHAIHM3 Ha MIPIIIOKEHUATA HA M, (POKYCHPANHKH CE BBPXY
HOHU M HAHOYACTHIIM KaTO IMIMPOKOCIIEKThPHU aHTUMHKPOOHU areHTH. MeaHUTE HAaHOYACTHUIIM Ca MPEICTABCHH
KaTo aJTepHATHBA Ha HapacTBallaTa aHTHOMOTHYHA PE3UCTEHTHOCT. [IpeicTaBeHr ca OCHOBHUTE MEXaHU3MHU 32
OakTepuanHa, GyHTUIUIHA ¥ BUPYCHA MHAKTUBAIIHSI, KOUTO OOSICHSIBAT TEXHUS OTEHIIUAN. 3EJICHUIT OMOCUHTE3
HA MEJIHM HAaHOYACTHUIIM C M3IMOJI3BaHE Ha OHMOMaTepualy ChIIO € pa3riefaH U ce CMsATa 3a MHOTO olellaBaiia
TEHJICHUIUA 32 ObJeI OMOTEXHOJOTUYHU U METUIIMHCKH MPUIIOKECHHUSL.

KiarouyoBu 1ymn antubakTepualieH, IpOTHBOTbOUYEH, AHTUBUPYCEH, MeJI, HAHOYACTHIIH, TTOKPUTHUS

I'9. Evaluation of the viability of the Bulgarian BCG vaccine by the adenosine triphosphate
assay

Elitsa Pavlova, Alexander Mihaylov, Tzvetelina Stefanova

Biotechnology & Biotechnological Equipment, 2024, 38(1), Article: 2333905
http://dx.doi.org/10.1080/13102818.2024.2333905

Abstract We applied a modified assay for the measurement of the intracellular ATP content as an alternative
biochemical method for estimating the viability of the BCG vaccine instead of the standard cultural
microbiological assay. Eight lyophilized BCG ampoule samples (Lot 287-2 and Lot 254-2, Bulgarian BCG strain
SL222 Sofia) were tested on different days. Each calibration curve was measured for the following range of ATP
concentrations: 100, 10, 5, 2.5, 1.25, 0.625, 0.3125, and 0.1562 pmol. The obtained results were compared to the
traditional cultural colony counting method for evaluating the viability of the BCG vaccine. The NCP of Lot 287-
2 (min 2.325-max 3.300) was higher in comparison to Lot 254-2 (min 1.438-max 3.330). That result
corresponded to higher ATP-content registered for Lot 287-2 (min 0.409-max 1.338) than Lot 254-2 (min 0.18—
max 1.104). Our results confirmed the observation made by other researchers that the modified ATP assay is a
reliable, simple, and quick method for the evaluation of the viability of the BCG vaccine. Additional compiled
data about all BCG strains are needed to perform studies on the correlation between the luciferin-luciferase
bioluminescent ATP assay and the cultural method for viability and enumeration of the units in the lyophilized
BCG vaccine.

Keywords luminescence, ATP, CFU, BCG, vaccine, method

Pe3rome HpI/IJIO)KI/IXMC MO,Z[I/I(I)I/ILII/IpaH MCTO/J 3a U3MCPBAHC HA BBTPCKIICTBYHOTO CHABPIKAHUC HaA AT® xato
AITCPHATHUBCH OMOXUMHYEH METO/[ 3a OLICHKa Ha JKM3HECIIOCOOHOCTTA Ha BH)K BAaKCHHA BMECTO CTAaHAAPTHUSA
KyJITypaJieH MUKpOOHOJIoTHYeH MeToA. bsixa TectBanm oceM amirynu ¢ imodunmsupana BIK Bakcuna (Lot 287-
2 u Lot 254-2, bearapcku BIK mam SL222 Sofia) B pasauunu aHU. 3a BesKa KalnOpalMoHHa TpaBa Osixa
M3MEPEHH cieaHuTe KoHieHTtpamun va ATd: 100, 10, 5, 2.5, 1.25, 0.625, 0.3125 u 0.1562 pmol. I[TonyueHute
pe3ynratu Osxa CpaBHEHU C TPAaJUIMOHHUSA METOJ Ha KYJITypaJlHO MpeOposiBaHE Ha KOJIOHMM 3a OIEHKAa Ha
xu3HecmocoOHocTTa Ha BIDK Bakcmuna. NCP 3a Lot 287-2 (mMun. 2.325-makc. 3.300) Oemre mo-BHCOK, B
cpaBHenue ¢ Lot 254-2 (muH. 1.438—maxkc. 3.330). To3u pe3ynrar chbOTBETCTBAIE HA TTO-BUCOKOTO ChIBPKAHHE
Ha AT®, peructpupano 3a Lot 287-2 (mun. 0.409—maxc. 1.338) crpsimo Lot 254-2 (mun. 0.18—makc. 1.104).
Hammre pe3ynraTté moTBbpauXa HAOMIOJCHUETO HA JPYTH HM3CIIEAOBATeNd, Y€ MOAU(DUIUpPAHUAT METOA 3a
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n3MepBaHe Ha AT® e HagexxaeH, MpocT U Obp3 3a OlEHKa Ha jxu3HecnocoOHocTTa Ha BIDK Bakcuwna.
HeoGxonumu ca nombiaHuTenHu JaHHM 3a Bcuukd BIDK miamoBe, 3a na ce mpoBenaT wu3cielBaHUS Ha
KopeJianusaTa Mexay OuoilyMuHecUeHTHHs Jyrudepus-nymudepaza ATD meron u KyaTypamHHs METOA 3a
OLICHKA Ha JKU3HECNOCOOHOCTTa © Opost Ha eauHumure B Juopwimsupana BIDK  BakcuHa.
KarouoBu xymu tymunectennus, AT®, CFU, BIDK, Bakcuna, MeTos

I'10. Sol — gel synthesis of silica - poly (vinylpyrrolidone) hybrids with prooxidant activity and antibacterial
properties

Albena Bachvarova-Nedelcheva, Yoanna Kostova, Lilia Yordanova, Elena Nenova, Pavletta Shestakova,

Iliana Ivanova, Elitsa Pavlova

Molecules, 2024, 29(11):2675

https://doi.org/10.3390/molecules29112675

Abstract The present work deals with the sol-gel synthesis of silica—poly (vinylpyrrolidone) hybrid materials.
The nanohybrids (Si-PVP) have been prepared using an acidic catalyst at ambient temperature. Tetramethyl
ortosilane (TMOS) was used as a silica precursor. Poly (vinylpyrrolidone) (PVP) was introduced into the reaction
mixture as a solution in ethanol with a concentration of 20%. The XRD established that the as-prepared material
is amorphous. The IR and 2*Si MAS NMR spectra proved the formation of a polymerized silica network as well
as the hydrogen bonding interactions between the silica matrix and OH hydrogens of the silanol groups. The TEM
showed spherical particle formation along with increased agglomeration tendency. The efficacy of SiO2/PVP
nanoparticles as a potential antimicrobial agent against a wide range of bacteria was evaluated as bacteriostatic,
using agar diffusion and spot tests. Combined effects of hybrid nanomaterial and antibiotics could significantly
reduce the bactericidal concentrations of both the antibiotic and the particles, and they could also eliminate the
antibiotic resistance of the pathogen. The registered prooxidant activity of the newly synthesized material was
confirmative and explicatory for the antibacterial properties of the tested substance and its synergetic combination
with antibiotics. The effect of new hybrid material on Crustacea Daphnia magna was also estimated as harmless
under concentration of 0.1 mg/mL.

Keywords sol—gel, silica hybrids, antibacterial properties, ROS, prooxidant activity, Daphnia magna

Pe3ome Hacrosimata paborta pasriexaa 307-Tell CHHTE3 Ha XHOPWUAHM MaTepuaid OT CHIUIHEBO—IIONA
(BunumHpoMa0H). Hanoxubpuaute (Si-PVP) 0sixa mpuroTseHu ¢ M3MoJI3BaHe Ha KUCEIMHEH KaTaau3aTop Mpu
craiina temreparypa. Terpamerun-oprocwinad (TMOS) Gemre m3mon3BaH Kato cuiauIMeB mpekypcop. Ilomun
(BunwmnmuponuaoH) (PVP) Gemie n1o6aBeH B peakIIMOHHATA CMEC KaTo pa3TBOP B €TaHON ¢ KoHIeHTparwms 20%.
Pentrenosarta audpaxius (XRD) ycranosu, ye mosiyueHusT matepuan e amopden. IR u °Si MAS NMR
CIIEKTpHUTE JI0Ka3axa oOpa3yBaHETO Ha MOJIMMEpHU3HpaHa CHIUIMEBAa MPEKa, KAKTO U Ha BOJOPOJHU BPB3KH,
Mex Iy cunuieBata Matpuna 1 OH BomopoHHUTE aTOMU OT CHITaHONHHTE rpynu. T EM mokasza oOpa3yBaHeTo
Ha cdepuyHM YaCTHMIM, C TOBUIICHA TEHJACHIHMS KbM arioMepanus. EdekruBHoctra Ha SiO2/PVP
HAHOYACTHUIMTE KaTO MOTEHIIMAJICH aHTUMUKPOOCH areHT Cpelly IMUPOK CIIEKThp OT OaKTepHH Oele OIeHeHa
Kato OakTepuocTaThyHa upe3 audys3us B arap U crnoT tectoBe. KomOuHupaHute epekT Ha XUOpUIHUS
HaHOMAaTepHall U aHTUOMOTUIIUTE MOTaT 3HAYUTENHO Ja HaMalsAT OaKTepUIMJIHUTE KOHIIEHTpAIMH KAaKTO Ha
aHTHOMOTHKA, TaKa U HA YACTHUIUTE U CHIIO TaKa J]a eTMMUHUPAT aHTHOMOTUYHATA PE3UCTEHTHOCT Ha MMaTOreHa.
Peructpupanata NpOOKCHIAHTHA AaKTHUBHOCT Ha HOBOCHHTE3HpAHHs MaTepual TOTBBPAM U OOSCHU
aHTHOAKTepUATHUTE CBOMCTBA HAa TECTBAHOTO BEILECTBO M HETOBaTa CHHEPTrHYHA KOMOWHAIMS C aHTUOMOTHIIH.
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EdexrpT Ha HOBUS XuHOpHIEH Marepual BbpXy pakoobOpasnoro Daphnia magna ceimo Oeriie OIEHEH KaTo
0e3BpeeH npu KoHIreHTparms ot 0.1 mg/mL.

KirouoBu 1ymu 3051-Tel, CUINIIMEBH XHOPHUIN, aHTHOAKTepruamHu cBoiicTBa, ADK, mpooKkcHaaHTHA aKTUBHOCT,
Daphnia magna

I'11. Green synthesis, characterization and pharmaceutical applications of biocompatible zinc oxide
nanoparticles using Heliotropium rariflorum stocks

Noor Ul Uza, Ghulam Dastagir, Syed Tanveer Shah, Elitsa L Pavlova, Aftab Jamal, Mahmoud F. Seleiman, Jakub
Cerny

Pharmaceuticals, 2024, 17(11):1457

https://doi.org/10.3390/ph17111457

Abstract Background: Zinc oxide nanoparticles are safe, non-toxic, and biocompatible. These NPs are used in
food packaging materials, self-cleaning glass, ceramics, deodorants, sunscreens, paints, coatings, ointments,
lotions, and as preservatives. This study explored the biological potential of ZnO nanoparticles synthesized using
H. rariflorum. Methods: In vitro antibacterial and antifungal activities against Bacillus subtilis, Staphylococcus
aureus, Escherichia coli, Pseudomonas aeruginosa, Salmonella typhi, Candida albicans, Penicillium notatum,
Aspergillus flavus, Aspergillus niger and Aspergillus solani were determined. Antioxidant activity was explored
using the DPPH radical scavenging method. In vivo analgesic, antipyretic and sedative potential of synthesized
nanoparticles was investigated using a mouse model. Results: SEM with various magnification powers showed
that some particles were spherical while some were aggregated, flake-shaped, and hexagonal with rough and
irregular surfaces. The EDX analysis revealed Zn (12.63%), O (22.83%) and C (63.11%) with trace quantities of
Si (0.40%), Ca (0.54%) and P (0.49%). The XRD pattern indicated an amorphous state, with no peaks observed
throughout the spectrum. The UV-visible spectrophotometry revealed a characteristic absorption peak at 375 nm,
indicating the presence of ZnO nanoparticles. Fourier Transform Infrared Spectroscopy (FTIR) displayed several
small peaks between 1793 and 2370 cm™?, providing evidence of the presence of different kinds of organic
compounds with different functional groups. ZnO-NPs showed dose-dependent antibacterial and antifungal
potential against all strains. Staphylococcus aureus and Candida albicans were the most susceptible strains. The
nanoparticles exhibited a maximum antioxidant effect of 85.28% at 100 pg/mL. In this study, the acute toxicity
test showed no mortality, and normal behavior was observed in mice at ZnO-NP doses of 5, 10, and 20 mg/kg.
For analgesic and antipyretic activities, a two-way ANOVA revealed that dose, time, and the interaction between
dose and time were significant. In contrast, the samples had a non-significant effect on sedative activity.
Conclusions: This innovative study suggests a potential use of plant resources for managing microbes and treating
various diseases, providing a scientific basis for the traditional use of H. rariflorum.

Keywords antibacterial; antifungal; antioxidant; acute toxicity; analgesic; antipyretic; sedative

Pe3tome O0ocHOBKA: HaHO‘IaCTI/IHI/ITe OT IIMHKOB OKCHJ Ca 6630HaCHI/I, HETOKCUYHHA U OMOCHBMECTUMU. Te3u
HaHOYaCTHUIIU (N PS) CC U3IIOJI3BAT B OIIAKOBBYHU MATCpHUAIA 3a XPaHU, CaAMOIIOIUCTBAIIO C€ CTHKIIO, KEpaMUKa,
AC300paHTH, CIIBHLC3AIIUTHU KPCMOBC, 6OI/I, MOKpUTHUA, MCXJICMHU, JIOCMOHU MU KATO KOHCCPBAHTH. ToBa
MPOy4YBaHE M3CJe/IBa OMOJIOTMYHUS MOTCHIMAN Ha HaHodacTuiu oT ZnO, cuHTe3upaHu ¢ momomira Ha H.
rariflorum. Meroau: Onpeneneru Osxa in Vitro aHTHOAKTEPHATHUTE W TPOTUBOTBOMYHHUTE aKTUBHOCTH CPEIILY
Bacillus subtilis, Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Salmonella typhi, Candida
albicans, Penicillium notatum, Aspergillus flavus, Aspergillus niger u Aspergillus solani. AuTnokcumanTHaTa
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aKTHBHOCT Oellle M3cieqBaHa d4pe3 MeToaa 3a ynaBsHe Ha DPPH pagukamu. In VivO aHaNreTHYHUST,
AHTUIIUPETUYHUAT U CEaTUBHMUAT NMOTEHIMA] HAa CUHTE3WPAHNUTE HAaHOYACTUIM Oellle MPOYyYeH C IMOMOUITa Ha
mutu Mojen. Pesynratu: CkaHupaiara enekTpoHHa Mukpockonus (SEM) npu paznuunu yBenuueHus oKasa,
4ye HIKOM YacTUIM ca chepuyuHH, JOKATO APYTH ca arperupaHH, JIOCIIECTH WIM XEKCarOHAJIHU C TparnaBa U
HEpaBHOMEpHA MOBBPXHOCT. EHepruiiHo-1ucnepcuoHHUAT peHTreHoB crekThp (EDX) pa3kpu cbabpixkaHue Ha
Zn (12,63%), O (22,83%) u C (63,11%) ¢ manku konudectsa Si (0,40%), Ca (0,54%) u P (0,49%). PentrenoBara
muppaknuss (XRD) mnokaza amopdHO cbhcTOsSSHHE O€3 OTUeTIMBM TIMKOBE B crekThpa. UV-Buaumara
CIEKTpO(OTOMETPUS pa3Kpu XapaKTepeH MUK Ha abcopOuus mpu 375 NM, KOETO NOTBBPKAAaBa HAIMYMETO Ha
HaHouactui ot ZnO. @dypue-tpancopmupanara uHdpauepseHa crekrpockonus (FTIR) mokaza Hsakomko
MajKu nuka MmMexay 1793 m 2370 cm™', koero € [I0Ka3aTelCTBO 3a HAJIMYMETO Ha pa3jIMYHU OpraHUYHU
CbeMHEHUsT ¢ pa3nuyHu (yskiuuonannu rpymud. ZnO-NPsS mokazaxa q0303aBUCHMM aHTHOAaKTepHaleH |
NPOTUBOI'BOMYCH TIOTECHIMAJ Cpelly BCUYKK u3ciensanu mamose. Staphylococcus aureus u Candida albicans
0sixa Hail-4yBCTBUTENTHHUTE mamMoBe. HaHOYacTUINTE IpOsSIBIXa MaKCUMaJIeH aHTHOKCUIAaHTeH eekT - 85,28%
npu KoHIreHTpaims ot 100 pg/mL. B ToBa mpoyuBaHe TECTHT 3a OCTpa TOKCHYHOCT HE [0Ka3a CMbPTHOCT, a IPU
MHUIIKHTE ce HaOJII0qaBalie HopMaiHo nmoseaenue mpu g03u Ha ZNO-NP ot 5, 10 u 20 mg/kg. Ilo ce oTHacs 10
aHaJTreTUYHaTa M aHTUIUPETUYHAaTa akTUBHOCT, BynocodyeH ANOVA anain3 pa3kpu 3HaUUTEIHO BIMSHUE Ha
7103aTa, BpEMETO U B3aMMOICHCTBUETO MEXTy TSX. 3a pa3iivKa OT TOBa, IpOOUTE HE MoKa3axa 3HauuTeNeH ehexT
BbPXY CeJaTHBHATAa AaKTHBHOCT. 3akilo4eHHs: ToBa HMHOBAaTMBHO IPOYYBaHE MpEAroara HOTEHIMATHO
NPUIIOKEHNUE HAa PACTUTEIHU PECYPCH 3a KOHTPOJI HA MUKPOOPTaHU3MH U JICUEHUE HA Pa3IUYHM 3a00JIsBaHus,
KaTo MPEe0CTaBsl Hay4YHa OCHOBA 3a TpaJAWIMOHHATA yroTpeba Ha H. rariflorum.

Kiaw4oBu aymMm aHTHOAKTEpHATHO; MPOTUBOTBOWYHO; AHTHOKCHIAHT, OCTpa TOKCHYHOCT; AaHAJTCTHK;
AHTUITUPETHK; YCITOKOUTEITHO

I'12. Optical properties and antimicrobial activity of Si/PVP hybrid material combined with antibiotics
Lilia Yordanova, Yoanna Kostova, Elitsa Pavlova, Albena Bachvarova-Nedelcheva, Iliana Ivanova and Elena
Nenova

Molecules, 2024, 29, 5322

https://doi.org/10.3390/molecules29225322

Abstract Silica—poly (vinylpyrrolidone) hybrid material was prepared using the sol-gel method. Tetramethyl
ortosilane (TMOS) was used as a silica precursor. XRD analysis established that the as-prepared material is
amorphous. The morphological structure of the final product was determined by the incorporated PVP. The UV-
Vis analysis showed that the obtained hybrid exhibited absorption in the ultraviolet range. The antimicrobial
activity of the SiO2/15PVP hybrid material was tested on Staphylococcus epidermidis ATCC 14990, Salmonella
typhimurium ATCC BAA-2162, Candida albicans, and Saccharomyces cerevisiae in combination with the
following antibiotics: Vancomycin for Grampositive bacteria, Ciprofloxacin for Gram-negative bacteria, and
Nystatin for yeast. The results confirmed a concentration-dependent synergistic effect of the antibiotic in
combination with the TM15/PVP hybrid particles, especially at their highest concentration of 100 mg/mL on
Gram-positive bacteria and for the Gram-negative Salmonella. On Candida albicans ATCC 18804 and
Saccharomyces cerevisiae CCY 21-6-3, the effect was synergistic again, and a fungicidal effect was observed at
6.25 and 1.50 mg/mL for the antibiotic concentration and concentrations of hybrid material at 100 mg/mL. The
toxicity on Daphnia magna was also tested. The registered prooxidant activity of SiO2/15PVP shows possible
applications at very low concentrations. The obtained results demonstrate the possibility of

clinical implementations of the newly synthesized hybrid material.
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Keywords hybrid; optical properties; antibacterial properties; antibiotics; prooxidant properties; environmental
toxicity control

Pe3rome Xubpuaen matepuan OT CHIHIIMEBO—TIOTU(BUHIIITUPOINIOH) Oellle CHHTE3UpaH upe3 30J-Tell METOI.
Terpamermioprocwian (TMOS) Gemie u3moi3BaH KAato MPEKypcop Ha CHUIIUIMEB AWOKCHI. PeHTreHoBata
mudpakuus (XRD) ycTaHoBH, e MOTYYCHUSIT MaTeprai € amoppeH. Mopgdonoruynara CTpyKTypa Ha KpaiHus
npoaykT Oerie onpeaeneHa ot Bkiaodenus PVP. UV-Vis anaau3bT mokasa, ue MmoaydeHHIT XHOpu abcopoupa
B YJTPABHOJICTOBHs IHana3oH. AHTUMHUKPOOHATa aKTUBHOCT Ha xuOpuaHus marepuan SiO»/15PVP Gerre
TecTBaHa cpelry Staphylococcus epidermidis ATCC 14990, Salmonella typhimurium ATCC BAA-2162, Candida
albicans u Saccharomyces cerevisiae B KOMOHWHAIIUS CBhC CJCAHUTE AHTHOMOTWIIA: BaHKOMUIIMH 3a ['pam-
MOJIOKUTETTHU OakTepuu, nunpoduiokcanmH 3a ['pam-oTpunarenHu OakTepud M HUCTATUH 32 JPOXKIM.
Pesynararure moTBBpAMXa KOHIEHTPAMOHHO-3aBUCHM CHHEPTUYCH e(eKT Ha aHTUOMOTHKA B KOMOWHAIUS C
xubpuaaute yactuid TMI15/PVP, ocobeno npu Haii-BHCOKaTa UM KoHmeHTparus ot 100 mg/mL Bepxy 'pam-
MOJIOKUTETHUTEe OakTepun u [ 'pam-orpunarenHata Salmonella. Ilpm Candida albicans ATCC 18804 wu
Saccharomyces cerevisiae CCY 21-6-3 cbmo ce HaOmogaBa CHHEPTHYEH e(eKT, a Nmpu KOHICHTpAalUW Ha
aHTHOMOTHKA OT 6.25 1 1.50 mg/mL u na xubpuaaus matepuan ot 100 mg/mL ce ycranoBu pyHruiuaeH edexr.
TokcuunoctTa BBpXy Daphnia magna chiijo Oemie u3cienBana. Perucrpupanata mpooKCHIaHTHA aKTHBHOCT Ha
SiO2/15PVP mnoka3Ba MOTCHIMATHHU TPUIOKCHUSI TP MHOTO HHUCKM KOHIEHTpauuu. [lonmydeHure pesynratu
JEMOHCTPHPAT BH3MOKHOCTTA 33 KIIMHUYHH MTPHIIOKCHUS HA HOBOCHHTE3UPAHUS XUOPUICH MaTepHall.
KitouoBn nymu XuOpua; ONTUYHU CBOWMCTBA; aHTUOAKTEpHUAIHH CBOWCTBA; aHTUOMOTHUIM; MPOOKCHIAHTHU
CBOMCTBA; KOHTPOJ HAa €KOJIOTMYHATa TOKCUYHOCT.

I'13. Antimicrobial and Oxidative Activities of Different Levels of Silver-Exchanged Zeolites X and ZSM-
5 and Their Ecotoxicity

Elitsa L. Pavlova, Elena P. Nenova, Lyubomira D. Yocheva, Iliana A. lvanova, and Peter A. Georgiev
Pharmaceuticals, 2024, 17(12):1586

https://doi.org/10.3390/ph17121586

Abstract Objectives: The antimicrobial, oxidative activities, and ecotoxicity of synthesized silverloaded zeolites
(X and ZSM-5(MFI), Si-to-Al ratios 12 and 25) were studied, linking antimicrobial properties to material structure
and released active silver species. Methods: The materials were characterized by SEM, EDX, TEM, and XRPD.
All materials, with a silver content of 1-3%wt for the Ss and about 35%wt for the X-zeolites, were tested against
Escherichia coli and Staphylococcus aureus. Redox activity was studied in physiological (pH 7.4/37 °C) and
optimal (pH 8.5/37 »C) conditions in chemiluminescent model systems. In the ecotoxicity tests, we used Daphnia
magna. Results: A proportional correlation was observed between the bactericidal effect of and the silver content
in the zeolites. AgX with a Si/Al ratio of ~1.23 and 35% silver showed a higher antimicrobial efficiency,
particularly against Gram-negative E. coli versus Gram-positive S. aureus. The concentration thresholds were as
follows: AgXas had a bactericidal effect at 0.003 g/L ™, with an MIC at 0.0015 m/L* for E. coli; SA25-Ag,
AgXcl, AgXrc had a bactericidal effect at 2.5 g/L*. The bacteria were more resilient than Daphnia magna, which
showed a 90-100% lethality at Ag—zeolite concentrations of 0.00625 to 0.0125 g/L™t. AgXas and AgXrc
demonstrated strong reactive oxygen species generation at both the physiological and optimal pH, explaining
their bactericidal effects. In general, the tested materials showed an inhibition of the generated reactive oxygen
species depending on the model system and conditions. Conclusions: The silver species leached from the new
materials explain their higher oxidation and bactericidal activity. While suitable for stringently controlled
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biological applications, their release into the environment, in concentrations higher than 0.01g/L™%, should be
avoided.
Keywords Ag species; antimicrobial activity; ecotoxicity; luminescence; reactive oxygen species; zeolites

Pe3rome Llenmm: U3crenBanu Osixa aHTUMHUKPOOHATA aKTUBHOCT, OKUCIIUTEITHATE CBOMCTBA U €KOTOKCHYHOCTTA
Ha CHHTE3UpaHu cpeObpHO-3apeneHu 3eoautu (X u ZSM-5(MFI), cbe Si/Al cwotHOMIeHus 12 u 25), kato Oere
HaIpaBeHa BPb3Ka MEXJYy aHTUMUKPOOHUTE CBOICTBa, CTpyKTypaTa Ha MaTepuaja U OT/EJICHUTE aKTUBHU
cpebbpHU BumoBe. Metoau: Martepuanure 0sxa xapakrepusupanu upe3 SEM, EDX, TEM u XRPD. Bcuukn
poOu ChC ChabpxKaHKE HA cpedpo oT 1-3% mac. 3a SS u okono 35% mac. 3a X-3eoauTure O0s1xa TECTBAHU CPEILy
Escherichia coli u Staphylococcus aureus. Peokc akTiBHOCTTa Oeliie u3cieaaHa BbB Gpusuosioruynu (pH 7.4/37
°C) u onrtumanau (pH 8.5/37 °C) ycnoBus B XeMHITyMHHECIICHTHU MOJICTTHU CUCTeMH. EKOTOKCHYHOCTTA Oerrie
aHanu3upana ¢ nomomnra Ha Daphnia magna. Pesynraru: HaGmonaBana Gemie mponopuuoHaiHa 3aBUCHMOCT
MEXIy OaKkTepuIuaHusa eeKT U ChabpKaHueTo Ha cpedpo B 3eoautute. AgX cbe Si/Al cvotHomenue ~1.23 u
35% cpabppkaHne Ha CcpeOpo TMoKa3za MO-BHCOKA AHTUMHUKPOOHaA e(eKTUBHOCT, ocobeHo cpemnry [pam-
orpunarennara E. coli B cpaBHenue ¢ ['pam-mosiokurenHusi S. aureus. YCTaHOBEHUTE KOHICHTPAIMOHHU
nparoBe Osxa cnenHuTe: AgXas mposssBa GakTepurmuaeH edpext mpu 0.003 g/LY, ¢ MIC (MunuManHa
nuxubupama koHneHtpamus) ot 0.0015 g/L? 3a E. coli; SA25-Ag, AgXcl u AgXrc mokasaxa OaKkTepUIUICH
epext npu 2.5 g/L'. Bakrepuure Gsxa mo-ycroitumBu B cpaBHenue ¢ Daphnia magna, mpu kosTo ce
nabmopasame 90—100% cMBPTHOCT NpH KoHIEHTpamuy Ha Ag-3eomutu o 0.00625 1o 0.0125 g/Lt. AgXas u
AQXrc nemoHCTpUpaxa CHIIHO TeHepUpaHe Ha peakTuBHU Kuciaopoanu Bunose (ROS) kakro npu ¢puznonorudxo,
Taka u mpu onTUMaiHo PH, koeTo obsicHsBa TexHMs OakTepuninaeH egekt. Kato 1suio, u3ciieIBaHUTE MaTEPHAITH
nokaszaxa rnoruckane Ha renepupanute ROS B 3aBHCHMOCT OT MOJIelTHaTa CHCTEMA M YCIOBUATA. 3aKITIOYCHUS:
OcBoOok/1aBaHUTE CPEOBPHU BHUJIOBE OT HOBUTE MaTepHaid OOSICHSIBAT TAXHATa 3aCHUJICHA OKHUCIIUTEIHA U
OakTepulMIHa aKTUBHOCT. BBIIpeku ye ca MOAXOASIIM 3a CTPOro KOHTPOJIHUPAHH OMOJOTHYHU MPUITIOKEHUS,
0cBO0OKIaBAHETO UM B OKOIIHATA cpesia Tpu KoHuenTpanuu Haza 0.01 g/L! Tpsa6sa na ce u36sarsa.

KarouoBu aymu cpeObpHH BHIOBE; aHTUMHKPOOHA aKTUBHOCT; €KOTOKCUYHOCT; JIYMUHECIICHIIUS;, PEaKTUBHU
KHCIIOPOJIHU BUJIOBE; 3€OTUTH.
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