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Plasma Is described as the fourth state of matter. It is generated by energizing gas up to a critical point at which electrons dissociate from atoms. Thereby plasmas emit
electromagnetic radiation, predominately UV radiation and visible light, and contain excited gas molecules, positively and negatively charged ions, free electrons, reactive
oxygen/nitrogen species (ROS/RNS) and molecule fragments [1]. This mixture has disinfecting and potentially immunostimulatory effects. Especially with respect to the influence
on the immune system the responsible mechanisms are still elusive. Besides the preclinical evaluation of its use in oncology and dentistry, cold physical plasma is routinely used
for chronic wound care In the clinical.
In this project, the primary aim was to investigate the immunostimulatory effect of cold plasma treatment. Therefore, the influence of plasma-treated and native bacterial antigens
concerning their inflammatory potential was investigated.

Material and Methods
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Fig. 1. Separating bacteria (S. aureus, B. subtilis, P. aeruginosa) and supernatant by Fig. 2: Lysate preparation of living bacteria
Purification of extracellular bacterial proteins from supernatant by

centrifugation.
trichloroacetic acid (TCA) precipitation.

Fig. 3: Incubation of THP-1 Rep;
monocyte derived Dendritic Cells;
Peripheral Blood Mononuclear Cells
with bacterial antigens. Analysis via
flow cytometry for cell activation.

Influence of bacterial antigens on moDC, THP-1 Rep. and PBMC was measured via flow cytometry. Evaluation via Kaluza Analysis and GraphPad Prism.
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Fig. 4: Incubation of moDC with extracellular bacterial protein: A) cell analysis B) cytokine production C) Principle Component Analysis of cell analysis and cytokine production
S. aureus B. subtilis P. aeruginosa
1105+ 1%105 1105
8x104+ 8x104 8x104
LPS LPS
o 6x10¢- — Hitze T 6x10- — Hitze T 610
% — W &) — w )
E — Ethanol E H,0; E
< 4x10- H,0; < 4x104- — Neon Z  4x100-
— Neon Argon
Argon
9104 2104+ 2x104-
-~ Medium Medium
0 I I I I T I T 0 T T T T T T T T 0 T T T T T T T T
S & & & & & & & § & & & & & & & S & &FH S SS
SO N NT‘ET a;f"%a :.;??@ N?;gkh SRR a;'.f*:b h‘i?‘% h;squ‘ N‘?ﬁm RS & oW :q'-"'@ -;’-"D?J ,{ﬁu’gh Nf:?;bq' X 3
e
w 1.5%10°7 . g ©
E Hitze Hitze + Ar EtOH EtOH + Ar Ar o 1.5x10° Hitze Hitze + Ar UV UV + Ar Ar g 1.5%105 - Hitze Hitze + Ar E1OH EtOH + Ar At
= &k ke g -
-l % % & | IR 1 % & &k Kk ko m o Rk
W Foe e % I L o o ek 0 kkkk gy
3 U | x | <N Do | I ok o : ok & %k [
™ 5. _— . — o Je e e
L5 10 | CL§ 1100 | s L5 1x105{ Muis | | | ,
o) © - ) U::'l . % E -
. . )
2 i 2 g -
L = . i
- i w Qo H
= g 5%104 =z E 5x104 Z o 5%104- .
= © o
c 2 i Z I,
— — E .
a 0- 5 0' | mH E 0_ |_| -
—_— — — —_— —_— — — — = B B
S 2. & 9@?@9:;% 2. & ) S — — — — o o
NV RO’ v AV v a"& D ta Q NI
N & NN A\ R "‘y PV \a\ab

Fig. 5: Incubation THP-1 Rep. with:

S. aureus lysate: single inactivation & combined inactivation

B. subtilis lysate: single inactivation & combined inactivation

P. aeruginosa: single inactivation & combined inactivation

Conclusion and Outlook

A first step to figure out whether and how plasma might alters immune cell activation against bacteria was to investigate the effect of plasma treated bacterial proteins.

We compared the effects of H,O, and plasma generated bacterial lysate on THP-1 Rep. cells and PBMC to observe the effects on the adaptive immune system.

The different lysate methods , conditions and bacterial species were found to have an influence on the stimulatory effect. However, plasma showed no negative effects.

The results and established methods of protein modification and lysate production offer potential for future projects. These can analyze the optimum conditions of plasma
treatment with a stepwise adaptation of the methods.
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	Folie 1: Inflammatory consequences of cold physical plasma-mediated bacterial antigen oxidation

