6" international conference

g on plasma medicine
-

Bratislava, Slovakia
September 4-9, 2016

- icpm®

L L
T
s

Edited by Karol HENSEL, Barbora TARABOVA, Katarina KUCEROVA,
Zuzana KOVALOVA, Mario JANDA, and Zdenko MACHALA



Title: 6™ International Conference on Plasma Medicine (ICPM-6)

Subtitle: Book of Abstracts

Editors: K. Hensel, B. Tarabova, K. Kuderova, Z. Kovalova, M. Janda, and Z. Machala
Cover design: L. Jeuffrault

Publisher: KEC FMFI UK, Bratislava

Printing: Neumahr s.r.0., Bratislava, 2016

ISBN 978-80-8147-066-0



6™ International Conference on Plasma Medicine (ICB)MSeptember 4-9, 2016, Bratislava, Slovakia

Effects induced on the cell membrane dEscherichia coli
by the cold air plasma and the PAW
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Cold air plasmas in direct contact with liquids aaid plasma activated water (PAW) and
liquids are nowadays of the great interest, sim@y induce chemical changes via formation of
reactive oxygen and nitrogen species (RONS) idigjugd phase. Thanks to the synergistic effects of
the plasma agents (electric field, electrons and,it}V radiation, RONS) and the induced chemical
changes in the liquid, cold air plasmas and PAWkamvn for their bactericidal, cytotoxic, and cell
growth stimulation effects [1-2].

We investigated the effects of the direct coldpd@isma treatment and indirect treatment by
PAW on the bacterial cell membranes (viability ameimbrane damage by electric field and RONS).
Aquaeous solutions (water, phosphate buffer ongpbr bacterial suspensions containing planktonic
E. coli ATCC 25922 with different buffering capacities gotd were electrosprayed directly through
the air transient spark (TS) discharge [3]. Inducleeimical changes were examined by the detection
of pH changes and RONS {8, NO,/NO3;” and ONOOH/ONOQ by colorimetric or fluorescent
based assays. The direct treatment of bacteriaiarghowed up to 7 log reduction in contrast with
only up to 2 log reduction in buffered solution.eThigh efficacy in PAW is due to the synergistic
effect of acidification (pH~3) and formation of oybxic radicals OH NO and NQ; either by the
peroxynitrite decay or acidified decay of nitritEsirthermore, the cell wall and membrane targeyed b
these radicals and electrically charged partiasslted in the membrane damage (lesions formation,
loss of fluidity, increased permeability to*Hetc.) [4]. We detected an increased number of
sublethally injured cell on the selective agar (dgeof outer and inner membrane) and oxidative
damage of cell membranes in the direct treated R&/to the lipoperoxidation by RONS. We also
attempted to detect the cell membrane electromoratue to the TS-induced electric field by using
propidium iodide or DAPI fluorescent staining. lddition, the indirect treatment by PAW (10 min
incubation of bacteria) resulted in ~ 4 log reductiThe bactericidal effect of PAW is due to the
post-discharge reactions, especially formationesbpynitrites (from HO, and NQ") and their fast
decay in acidic pH. The bactericidal propertiesdptermine the PAW as a cheap antibacterial
medium. The possibility of its long-term storagedeep freezing was tested.
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