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Figure 1 Schematic diagram of high voltage pulse device
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Figure 2 Toxic effect of EPA on

lung cancer A-549 cells
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Effects of Microsecond Pulsed Electric Field Combined with
EPA on the Viability of A-549 Cells

ZHANG Jianhua', YANG Yanjun', LYU Yanpeng', JIN Wenwen', CHEN Chuanliang’

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Department of Medical Imaging,
Henan Provincial People’s Hospital, Zhengzhou 450003, China)

Abstract. In view of the problems that traditional chemotherapeutic drugs used in current electrochemical
therapy have large toxic and side effects on human normal tissues, and traditional Chinese medicine ingredi-
ents have little toxic and side effects on human body, but have weak effects. Eicosapentaenoic acid (EPA), a
monomer component of traditional Chinese medicine, was selected as an anticancer drug to explore the promo-
ting effect of microsecond pulse electric field on the cytotoxic effect of EPA, and the toxic effect of the combi-
nation of the two on lung cancer A-549 cells. Firstly, the permeability of cell membrane under the action of
pulsed electric field with different electric field strengths, and the effects of different drug concentrations
(50—1 000 pmol/L) and electric field strengths (750—2 000 V/cm) on cell activity were studied. PI stai-
ning was used to detect cell membrane permeability, and CCK-8 assay was used to detect cell viability. Then,
according to the detection results, the electric field intensity range for subsequent experiments was selected to
be 1 000—1 500 V/cm, and the EPA concentration range was 100—400 pwmol/L. Finally, the electric field
combined with the drug group was set as the experimental group, the blank control group, the pure drug
group, and the pure electric group were set as the control group. The experimental study on the cytotoxicity of
pulsed electric field combined with EPA on A-549 cells was carried out, and the changes of A-549 cell viabili-
ty at 24 h (48 h) after the combined action of pulsed electric field and EPA were compared and analyzed.
Research shows that microsecond pulsed electric field could significantly enhance the toxic effect of EPA on
A-549 cells, and when the concentration of EPA was 300 pwmol/L, the combined effect of pulsed electric field
and EPA was the best. The enhancement effect of microsecond pulsed electric field on EPA cytotoxicity could
reach more than 40% , which provided an important promotion method for the subsequent intervention of tradi-
tional Chinese medicine ingredients in the treatment of cancer.

Keywords: microsecond pulsed electric field ; eicosapentaenoic acid; lung cancer A-549 cells; cell membrane

permeability ; cell activity



