
 

  



 

Our concern is with the cellular and molecular processes by means of which the body becomes 
aware of the presence of an EMF. 
  



 

I conclude that the detection process is a form of sensory transduction. Antibodies may be 
useful for blocking EMF transduction. 
  



 

Sensory transduction is the most parsimonious explanation for the extraordinarily diverse range 
of bioeffects attributed to EMFs. 
  



 

Generalized causal framework for explaining the link between EMF exposure and its biological 
consequences. 
  



 

My focus is on the immediate and early processes (initial 500 ms). 
  



 

With few exceptions (see the glass catfish model) the anatomy of EMF sensitive cells is 
unknown. 
  



 

An observation that EMFs affect brain electrical activity within milliseconds after presentation of 
the field will be interpreted to indicate that the EMF was detected by means of sensory 
transduction. 
  



 

The EEG is measured from standardized locations on the scalp. We used 6 such locations. 
  



 

The evoked potential is a weak signal superimposed on the EEG and detected by means of 
time averaging (averaging of numerous stimulus–response trials). 
  



 

Alterations in visual, auditory, or somatosensory evoked potentials may indicate neurological 
pathology. 
  



 

Recognizing the distinction between linear and nonlinear systems is critical to understanding the 
basis of human sensitivity to EMFs. 
  



 

Nonlinearity is the general functional relationship in nature. Linearity (a huge conceptual, 
mathematical, and practical simplification) is a special case. We developed a method for 
analyzing EEGs that allows detection of linear effects (as do many other methods) and 
nonlinear effects (not presently possible with any other method). 
  



 

Evoked potentials are triggered by the onset and offset of stimuli, with latencies of 10–500 ms 
depending on the stimulus. 
  



 

Original data showing the existence of onset evoked potentials triggered by a magnetic field. 
  



 

EMFs applied according to clinical procedures (essentially superimposed onset and offset) also 
produced evoked potentials. 
  



 

Mobile phones produce two kinds of EMFs, each of which consists of multiple pulses. 
  



 

Each pulse from a mobile phone produces an evoked potential. 
  



 

There are different kinds of EMFs, and different ways of characterizing a given EMF. What 
exactly does the body detect? 
  



 

The body detects the electric field. 
  



 

The receptor cells that detect the electric field are located in the head, probably the brain. 
  



 

The electroreceptor cells are probably located in the cerebellum. 
  



 

The glass catfish has many thousands of electric field receptor organs located in invaginations 
in the skin. Each organ contains 5–30 electroreceptor cells. 
  



 

The afferent nerve from each electroreceptor organ fires at a fixed rate in the absence of 
stimulation. When a weak field occurs in the animal’s environment the frequency of the signal 
carried by the afferent nerve is altered. 
  



 

The electroreceptor cell can detect an extraordinarily weak electric field at its surface. 
  



 

Only three kinds of sensory receptors are known in nature. The electroreceptor is a force 
transducer. 
  



 

A realistic biophysical model capable of detecting an electric field of 1 μm. 
  



 

The membrane proteins of electroreceptor cells can be extracted and used to create antibodies 
(in mice). 
  



 

The antibodies can block the interaction of the electric field with the membrane ion channel (see 
the biophysical model on a previous slide) thereby preventing the subsequent afferent signal. 
  



 

It should be possible to block EMF sensitivity using antibodies against the EMF interaction site 
on the electroreceptor cell. 
 


