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People you should be hearing 
(instead of me)

• Martin Pall, PhD, Prof Emeritus, Washington State Univ
• Devra Davis, PhD, Environmental Health Trust
• John R. Goldsmith, PhD, Ben Gurion Univ
• Beverly Rubik, PhD, Institute for Frontier Science, Berkeley



Old Thinking that is still the basis of 
regulatory exposure guidelines

• Life is based on chemistry
• In order for EM radiation to affect chemistry, the energy  

hν has to be > energy of a chemical bond
• But RF energies are thousands of times too small to affect 

chemical bonds.
• So there are good theoretical reasons not to worry about 

biological effects of RF radiation.



From the laboratory of Michael Levin



Voltage-Gated
Calcium Channels

(VGCC)

Pall, ML. 2013. Electromagnetic 
fields act via activation of voltage-
gated calcium channels
to produce beneficial or adverse 
effects. J Cell Mol Med 17:958-965.  
doi: 10.1111/jcmm.12088



• Calcium activates several different signal proteins, 
called kinases

• Calcium drives muscle contraction, and is crucial for 
heart rhythm

• Calcium signaling modulates gene expression 
(aka epigenetics)

• Calcium signaling modulates nerve signaling, 
though it is sodium channels that are the primary mechanism 
for transmitting nerve impulses.



from Oberfelt (2004)
The Microwave Syndrome
Intl Conference in Kos, 
Greece



Reviewed in Houston (2016)
The effects of radiofrequency electromagnetic radiation on sperm function
https://doi.org/10.1530/REP-16-0126





Other cancer deaths are rising slowly



Summary

We are rushing blind into 5G rollout w/o health testing

The telecom industry is avoiding these experiments

Theory is no guide

There is ample reason for concern from lab and 
epidemiological studies

“Even with present technologies, we’re taking risks that no rational society would ever take.” 
— Martin Pall      x
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