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Effects of low-energy pulsed electromagnetic field on the growth of Staphylococcus aureus and

its synergistic antibacterial effect with antibiotics
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Abstract: Objective To analyze the effect of low-energy pulsed electromagnetic field (PEMF) on the growth of Staphylococcus
aureus (ATCC 29213) in vitro, and to investigate whether low-energy PEMF has synergistic antibacterial effect with antibiotics.
Methods The experiment was divided into two parts. (1) Analyzing the effect of PEMF with different action durations on the growth
of Staphylococcus aureus. A certain amount of Staphylococcus aureus was inoculated into ordinary nutrition broth, and then divided
into control group and PEMF intervention group in which Staphylococcus aureus was intervened with PEMF with a field strength
of 1 Gs, frequency of 15 Hz, pulse width of 5 ps, pulse group width of 5 ms and pulse group refractory period of 62 ms. Both two
groups were cultured in 37 °C incubator. The samples were collected every 2 hours, and after dilution, they were inoculated into
Columbia blood plate in 37 °C incubator and counted after 24 hours. (2) Analyzing the synergistic antibacterial effect of PEMF
and antibiotics on Staphylococcus aureus. The Staphylococcus aureus was divided into 4 groups, namely control group, PEMF
group, antibiotics group, and PEMF+antibiotics group. The 4 groups were cultured in a 37°C incubator. After 8 hours, the samples
were diluted and inoculated into Columbia blood plates in 37°C incubator and counted after 24 hours. Results (1) There was no
significant difference in colony count between PEMF interventions for 2 and 4 hours and control group (P>0.05). After PEMF
intervention for 6 hours, the colony count in PEMF group was 23% of control group (P<0.01), and after PEMF intervention for
8 hours, the colony count in PEMF group was 28% of control group (P<0.01). (2) The colony count of PEMF group, antibiotics

group and PEMF+antibiotics group were 32%, 34% and 10% of control group, respectively, which were significantly less than
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that of control group. Meanwhile, the colony count of PEMF+antibiotics group was significantly less than that of PEMF group

and antibiotics group. Conclusion The low-energy PEMF can significantly inhibit Staphylococcus aureus in the logarithmic growth

period, and has a synergistic antibacterial effect with antibiotics.
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e SN

#1 AEPEMF THHK TR BABKEMNBER(x + 5)
Tab.1 Bacterial count of Staphylococcus aureus under different

intervention durations of PEMF (Mean+SD)

YEFIIH/h X B 20 PEMF 44 tE P{H

2 341433 31511 1.657  0.158
4 27184661 2 567448 0.490  0.644
6 49 567+5 462 11650+4 103 13.192  <0.001
8 298 333+61 389 83 0004223 334  6.924  0.001
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Fig.1 Columbia blood agar plate culture under different intervention durations of PEMF
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Fig.2 Synergistic antibacterial effect of PEMF and antibiotics on Staphylococcus aureus (in vitro intervention for 8 hours)
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