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Atmospheric-pressure Plasma Interaction with Thymidine in Aqueous Solution
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(Fujian Provincial Key Laboratory of Plasma and Magnetic Resonance, Institute of Electromagnetics and Acoustics,
Department of Electronic Science, School of Physical and Mechanical & Electrical Engineering,
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Abstract: The cold atmospheric-pressure plasmas have great application prospects in the fields of biomedicine, such as
killing virus, sterilization, cancer cells ablation, and surface treatment of organism tissue, etc. Some reports have indicated
that the cold atmospheric-pressure plasmas will modify the genetic material (RNA and DNA) in organism tissue. Thymine
is one of the components of genetic material. In this paper, in order to study the effect of plasma on genetic Thymine
process, Thymine and Thymidine in the aqueous solution were treated by plasma. In order to avoid the effect of air on
experiments, a new discharge device was designed to generate large-area plasma in aqueous media. The results show
that,after different gas plasma processing, Thymidine decomposes for thymine; After air plasma and oxygen plasma
treatment, Thymidine can produce two new decomposition products: Thymine +OH and Thymidine +OH. The study of
DNA degration caused by plasma has certain instruction function in biomedicine.

Key words: atmospheric-pressure plasma; reactive oxygen species; Thymine; Thymidine; pH value; liquid chromato-
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Fig.1 Schematic diagram of microplasma jet array device

Photo of electric discharge
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Table 1 Changes of the contents of thymidine in solution

treated by Ar plasma for different time

AR FRR [A]/min 5 10 15 30

I 11
B AR 4 K i e e 2176 2471 2765 35.88

0,
1% Mo fimsng i EUk%1F 78.24 7529 7235 64.12

B2 i s g it AeUR% T 40 0 RS B TR AL B S IR
Fig.2 LC-ESI-MS spectra of Thymine treated by Ar plasma
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Fig.3 Reaction process diagram of Thymidine
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Fig.4 Chromatographic curve after treatment with Ar plasma

for different time
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Table 2 Changes of the contents of thymidine in solution

treated by N, plasma for different time
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Fig.5 Chromatographic curve after treatment with N, plasma

for different time
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Fig.6 LC-ESI-MS spectra of thymine treated by air plasma
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Fig.7 Reaction process diagram
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Fig.8 Chromatographic curve after treatment with Air plasma

for different time
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Table 3 Changes of the contents of Thymidine in solution

treated by Air plasma for different time
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Fig.9 Chromatographic curve after treatment with O,

plasma for different time
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Table 4 Changes of the contents of Thymidine in solution

treated by O, plasma for different time
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