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At present, research on the application of atmospheric pressure cold plasma in the treatment of oncological diseases is developing on a large scale. The increased interest in the use of non-equilibrium discharges at atmospheric pressure is caused by their unique plasma chemistry [1]. In this paper we investigate the effect of Hanks’ solution treated with cold direct piezo-discharge plasma [2] on the production of tumor necrosis factor by human mononuclear leukocytes. Under the influence of direct piezoelectric discharge in the solution, reactive oxygen and nitrogen forms are formed which affect redox processes in tumor cells, destroying them. Strong buffering properties of Hanks' solution were established earlier [3]: this solution maintains a neutral pH value (pH 7.6 ± 0.5) at the studied treatment times (2.5, 5, 7.5 min). The concentrations of hydrogen peroxide and nitrite ions were also found to depend on the treatment time using photocolorimetric methods.
The study compares the action of Hanks' cold plasma treated solution (PTS) with action of chemical solutions of  and . Hydrogen peroxide reduced TNF-α production in all concentrations studied, when added with nitrite ions it did not change TNF-α production compared with control. Hanks' solution treated with cold plasma for 2.5 min increased TNF-α production, and with longer treatment times, TNF-α production did not differ from controls. We can assume that treatment of Hanks’ solution in certain modes (2.5 min) creates in it a unique set of ROS that stimulates cells of the immune system to antitumor activity.
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