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Effects of Oscillating Magnetic Field on Cancer Cells: Theoretical Analysis and Experiments
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ABSTRACT: In ths paper, atheoretical mechanism and experiments for the effects of low frequency oscillating magnetic field on cells were
investigated and analysed. Magnetic field varying with time and is inducing electric field produce the force on the moving ions and accelerate the
ons. On the basis of the theoretical analysis, a series of experiments were designed to test the supposed theory. Two human cancer cell lines ( HL.
— 60 and K- Hep- 1) were used in our experiment. The cancer cells were exposed to a continuous sinusoidal 5S0Hz, 20mT magnetic field for
4 days. The results demonstrate the significant changes of Na* and K* ion concentrations in cell supernatant compared with the control group.
These results of experiments appear to be consistent with the theoretical analysis.
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Fig. 1. Model of the ons inside- out cells.
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3.2.1 :HL- 60 10%
2mM L- 0.11g/ LNaHCO3  RPMI 1640
SK- HEP- 1 10%
2mM L- DMEM 25em’T
, 37C, 5% CO, ,
1.0x 10° cels/ mL
3.2.2 50Hz, 20ml
4
3.2.3 1234
SK- HEP- 1 , - 20C ; HL- 60
2,000 rpm 3 s s -207C,
Nova BioProfile 100+ Na* ,K*
4
Fig. 2 and Fig. 3 4 HL-60 SK
— Hep- 1 Na*
, HL- 60 Na*
120 mmol/ L, 4 Na* 146. 3 mmol/
L, 154. 9 mmol/L ,SK- Hep- 1
Na* 129. 8 mmol/ L, 4
Na+ 153.1 mmol/L. 160 mmol/ L.
,K* Na* Fig. 4
Fig. 5 4 HL- 60 SK-
Hep- 1 K* HL- 60
K* 4. 2mmol/ L, 4
K+ 5. 33mmol/ L, 5. 73mmol/ L
mmol/ L , SK- Hep-1 K+
4. 85mmol/ L, 4 K*
5.4mmol/L. 6. 08mmol/ L.
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Fig.2. Effeds of 20mT, 50Hz magnetic field on the Na* concentration in super
natant for HL— 60 cells. All data points are plotted as mean £SD(n= 4) .
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Fig. 3. Effects of 20ni', 50Hz magnetic field on the Na* concentration in su-
pernatant for SK— Hep— 1 cells. All data points are plotted as mean £SD(n=
4.
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Fig. 4. Effects of 20nil', 50Hz magneic field on the K* ion concentrations in

supematant for HL- 60 cells. All data points are pbited as mean FSD(n=

4.
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Fig. 5. Effects of 20ml', 50Hz magnetic field on the K* ion concen
trations in supernatant for SK— Hep— 1 cells. All data points are plot
ted as meantSD(n= 4).
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