


Background

e Electromagnetic (EM) fields can perturb biological
organisms through effects on neural and immune
systems and on cell membranes.

e New non-targeted effects (NTE) radiobiology
suggests sighaling pathways should be perturbed
by EM fields because ion-gated channels and
receptors previously thought to be confined to
the nervous system are critical.

 Experiments done to examine EM effects and
effects of alternative medicine techniques which
affect EM fields.



‘Non-targeted' radiation effects

Bystander effects Genomic Instability
Effects in unirradiated descendant cells

Effects in neighbouring cells

Inter-cellular -

A A
.i'\’ ' “ . Inter-cellular her-ce
Abscopal effects SN SN
Effects in neighbouring tissues _. o it
lm'r ': .' .. f._::' _.;"LJ r: '_'\ \:_; .' ’:;l l':'.‘, ’:\
_ “inp Clastogenic factors
Inter-animal Ex vivo effects in cultured cells
signaling o
Effects in neighbouring animals oot r o InflamnTaa;:ZogoP‘:;gzesses
mechanistic link

g4
o
Plasma Lymphocylas

:;E: 517‘ '._-.__-=? Co-Culture
- — Long-term effects on innate immune
response function may occur



The bystander effect

lonizing radiation, UVA, UVB, ELF-EMF and heavy metals induce affected cell to signal to others.
Responses to the signals include apoptosis, micronucleus formation, transformation,
mutation, induction of stress and adaptive pathways. Serotonin (5HT) and Calcium ions
known to be involved in signal production.
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The link between bystander effects and genomic
instability — twin pillars of the new paradigm

Old view- clonal outcome
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Endpoints

e Direct radiation effect (clonogenic assay,
calcium flux, proteomics)

e Bystander signaling effect (clonogenic assay,
calcium flux, proteomics)

* |n vivo fish model for studying bystander
effect in a separate organism.



Measuring bystander response to radiation in vivo (adapted from Mothersill et al 2006)

Irradiated fish Partner fish

Irradiate or sham irradiate fish,
allow to swim with unexposed
partner for 2hrs

Unexposed fish introduced into
water from irradiated or sham fish
After 2hrs. Dissect tissues
Do proteomics
j Explant pieces taken from skin,
) fin, gill, spleen and kidney
Do tissue culture

F ﬁ Culture of explants for 2 days
y Harvest culture medium

Grow up culture for calcium flux, ELISA and

examine explant clonogenic assays

outgrowth do

immunocytochemistry

Add medium to unirradiated
clonogenic cell line

determine surviving fraction by
counting colonies after 10 days
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Five different approaches

Expose cells/organisms to IR without EM field
(Faraday cages)

Expose cells/organisms to MR

Expose cells/organisms to IR but prevent
chemical transmission of bystander signals

Expose cells/organisms to IR with
inhibitors/stimulators of signaling receptor
pathways

Expose cells/organisms to “alternative” medicine
techniques known to involve biofields —
acupuncture and reiki
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Protocol for EM experiments 1
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Protocol for EM Experiments 2
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Effect of using a Faraday cage during
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Figure 3: Effect of medium from MRI exposed
cells on survival of reporters
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Protocol for EM experiments
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Barrier Bystander Clonogenic Assay
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Calcium traces for barrier v mesh
experiment

Intracellular Calcium of HPV-G Cells
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Barrier bystander assay * Al foil

Experiment 2

140 5

120

—w

100 —T— :il;

e

8 -

&0

Clonogenic survival (%)

40 -

20




Rat communication of bystander signal
to unirradiated cage mates
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Serotonin important in signal generation
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communicate the bystander signal

Saroya, R et al, Injection of reserpine into zebrafish prevents fish to fish communication of radiation-induced bystander
signals; confirmation in vivo of a role for serotonin in the mechanism, Dose response, in press

Poon RC et al 2007. Bystander effects of ionizing radiation can be modulated by signaling amines. Environ Res. 105(2):200-
211.



Importance of serotonin in serum
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Reserpine disrupts calcium pulse

and bystander
effect in vivo
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Incubation with Inhibitors Post
Radiation- Reporter cell treatment
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Acupuncture effect dose response
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diated or bystander cells

Irra

Acupuncture like treatment of
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Effect of Reiki treatment on radiation
dose response
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Effect of Reiki treatment on bystander
dose response
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Importance of holistic approaches in cancer therapy?
New targets/biomarkers for radiation protection?
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