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ABSTRACT: With further study and utilization of the alternating fields, researchers have discovered that Tumor Treating Fields
(TTFields), which are low intensity(1-2 V/cm), intermediate frequency(100-200 kHz) alternating electric fields, possess the ability to treat
cancers. By analyzing results of pre-clinical researches, we have found that TTFields can inhibit mitosis and proliferation of cancer cells
and induce apoptosis to the cancer cells. Meanwhile, many clinical researches have shown that TTFields could possibly reduce the
proliferation and metastasis of different cancers. Additionally, TTFields, combined with chemical drugs, are also proved to be effective to
be used as a second-line treatment. Most importantly, whether we use TTFields as a mono-therapy or a accompany of other treatments,
the side effects of certain therapy are very mild, compared with traditional radiotherapy or chemotherapy. Thus, we write a review to
summarize the possible mechanism and the results of the pre-clinical and clinical researches.
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Table 1 Alternating electric fields of different frequency used

in medicine
Frequency Biological activity Application
<1 kHz Membrane depolarization Defibrillators, fracture

healing
100-300 kHz Mitotic arrest and apoptosis
1->10 MHz

Tumor Treating Fields

Dielectric polarization Diathermy
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Table 2 Optimal TTFields frequency for tested cell lines

Cell line Optimal frequency(kHz)
B16F1( mouse melanoma ) 120
AAB8( Chinese hamster ovary ) 150
VX-2(rabbit kidney) 150
MCF-7( human breast) 150
MDA-MB-231( human breast) 150
F-98(rat glioma ) 200
U-87( human glioma ) 200
U-118( human glioma) 200
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