
EMF and BioEffects:
Cascades of 

Cellular Events
 Experts Speak Out

HF pulsed alternating fields produce currents.

Complex modulated frequencies on RF carrier waves induce 
physiologic effects, particularly in some frequency windows.

Mechanism (per Goldsworthy):  Divalent pos-ions such as calcium are shaken from 
membrane during active windows of pulsed EMF, and are replaced by monovalent 
pos-ions such as potassium -- at certain frequencies.  Membrane potassium allows 
leakage; calcium and other molecules enter cell, initiating activity cascades.

Mechanism (per Pall):  EMF strikes membrane and triggers opening of voltage 
gated calcium channel.  Calcium enters cell and initiates activity cascades.

Mechanism (as understood, per Ling/Pollack et al):  Intracellular water forms hydration shells (EZs) 
at neg-charged protein/polymer surfaces, separating them.  Events which alter water structure 
(such as EMF) cause water to exit space and divalent pos-ions such as calcium enter to link neg-
charged proteins/polymers. As proteins undergo conformational change, activity cascades are 
initiated.  Water dynamics are responsible for metabolic cascades rather than membrane functions.

Calcium triggers intracellular event cascades, using resources and energy, producing waste, free radicals.

Free radical damage from mitochondrial activity, resource depletion may occur.

Free radicals damage extra-, intracellular membranes, DNA, RNA.

Cellular activity within damaged organelles spills lysosomal content inside the cell.

Cellular activity may bring neurons too close to threshold, triggering aberrant firing.

SPECIFIC MAPS RELATED TO THESE EFFECTS:

Nonlinear windows:
Carl Blackman, Ph.D.

Cindy Sage discusses the BioInitiative
Cindy Sage gives history of BioInitiative

Andrew Goldworthy:  2008 Slide Share

Dimitris Panagapoulous:  Biologic Effects

Ulrich Warnke:  Birds, Bees, Destruction of Nature

BIOINITIATIVE REPORT 2012ICEMS:  Non-Thermal 
Effects and Mechanisms

Camilla Rees:  Overview Lecture of  BioEffects

Powerwatch EMR Studies

Olle Johansson:  Summary Video

Jack Kruse:  BioEffects Overview

Paul Dart:  Wireless Tech. Health Effects
Paul Dart:  Documents to FCC, Reduce Exposure

Neil Cherry:  documents

Ron Powell: Overview

BioInitiative Public Summary 2014

Jerry Flynn: communications Engineer, EMF Dangers

Dariusz Leszczynski:  4 Tapes

Videos From Expert Panel

Martin Pall

PPT:  EMF, Bio-Effects
MW act via VGC Channels
5G:  8 Types of Great Harm
Video:  Unexplained Illnesses
Video:  How Wireless Causes Effects

Joel Moskowitz:  5G (Mm Wave) Health Effects

Devra Davis:  Children

Jerry Phillips:  Cellphones, Tumors

K. Sri Nageswari:  Bio-Effects of MW,  Mobile Telephony

Handbook Bio-Effects EMF

Smart Meters Health Effects

Wireless Comm. Devices Health Effects

microwave Health Effects

Intermed. Frequency MW Health Effects

Magnetic Fields Health Effects

Tetra Health Effects:

NIH  Toxicology 
Study Comments

Cordless Phones Health Effects

Digital TV Health Effects

Erica Mallery-Blythe:  EMR, A Modern Health Hazard

Ross Adey:  Bio. Effects

WiFi Health Effects:

MM Wave Airport Body Scanners Health Effects

Martin Blank:  New Book

RFID Reader Health Effects:
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16 Hz. most important window

True for ELF as well as RF modulated at ELF.

Membranes invaginate to form intracellular 
elements.  Damaged membranes may 

move to the interior compartments of the 
cell.  Lysosomes may spill their contents.

Dividing cells 
multiply DNA effects

Plant cells are also 
membrane rich.

Intracellular 
membranous structures

The bio-effect "is not a heating effect, but 
mainly an electrical effect on the fine structure 
of the electrically-charged cell membranes 
upon which all living cells depend."

MesserWoland

MEMBRANE-RICH STRUCTURES 
OF CELL INTERIOR

Organelles:
(1) Nucleolus
(2) Nucleus
(3) Ribosomes (little dots)
(4) Vesicle
(5) Rough endoplasmic reticulum 
(ER)
(6) Golgi apparatus
(7) Cytoskeleton
(8) Smooth ER
(9) Mitochondria
(10) Vacuole
(11) Cytosol
(12) Lysosome
(13) Centrioles within Centrosome

ALL TISSUES ARE AFFECTED -- 
SOME MORE THAN OTHERS

Fluid elements
Genetic tissues

Epithelium
Special sensory organs
Immune system tissues
Nervous system tissues

Endocrine tissues
Cellular elements
ReDox elements

Membranes and receptors

CLASSIFICATION OF EFFECTS:

By type of field/radiation
Magnetic
Electric
Static

Radiofrequency
Combination and variations

Duration of exposure(s)

Thermal vs. non-thermal effects
Heat-induced structural changes

Stress and adaptive changes

By part of body affected
Organ/tissue

Cell or organelle
Receptor or ligand
Molecular effects

By change in function
Free radical cycles

Oscillatory behavior
Electrical behavior
Movement of ions
Gene expression

Energy production
Membrane permeability, functions

By symptoms
Perceived physiologic
Observed physiologic
Observed pathologic
Cognitive, behavioral

Microwaves pass more easily through 
membranes than lower frequency waves, due to 
the resistance properties of cell membranes.

EMF-treated water is just as damaging to 
membranes as EMF application, so it may be 
that "treated (cell phone to head)" blood may 
damage membranes throughout the body.

Home:  Oscillatorium
Newest version this map
Date of this update:  06-01-18

WHAT HAPPENS WHEN CALCIUM ENTERS CELL?

Cellular activity is initiated and amplified.
Mitochondrial activity speeds up, more ROS.

Energy produced, cell might fatigue.
Nutrients are used, perhaps depleted.

Bi-products created, released.
Cortisol, adrenalin upregulated, fatigued.

Immune system suppressed.
Neurons closer to threshold, more irritable.

Neurodevelopment altered by spurious signals.
Cell resources redirected to pump extra calcium out of cell

Foreign chemicals and allergens more easily penetrate membrane
Entrance of albumin through blood-brain barrier damages neurons

Stratum granulosum of the skin may weaken, allowing substances to penetrate
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