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ABSTRACT

Thirty reviews each argue that microwave frequency electromagnetic fields (EMFs) can and do cause
cancer. These conclusions should be definitive and are further buttressed by the National Institute of



Toxicology study on 2G cell phone radiation. However, there are still claims that there cannot be a
mechanism for EMF cancer causation. Such EMFs are known to act via voltage-gated calcium channel
(VGCC) activation and consequent downstream increases in intracellular calcium [Ca2+]i and
peroxynitrite/free radicals/oxidative stress. Fifteen mechanisms are discussed here whereby these
downstream effects can cause cancer. These include single strand and double strand DNA breaks and
oxidized DNA bases; increased ornithine decarboxylase; lowered melatonin; increased NF-kappa B;
increased tumor promotion via degradation of gap junction proteins; increased tumor promotion via
DNA breaks/gene amplification; increased tissue invasion and metastasis via increased tight junction
protein degradation; increased CaMKII via protein oxidation; calcium produced increased CaMKII;
calcium-dependent phosphatidylserine flippase; c-src activation by calcium/calmodulin; calcium
increased cellular oncogene transcription; calpain activation of tumor migration, tissue invasion, and
metastasis. These 15 mechanisms and reviews on calcium roles in cancer causation together show that
EMFs acting via VGCC activation can cause cancer initiation, promotion, and progression. We have,
therefore, a large number of mechanisms by which microwave frequency EMFs can cause cancer.



