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WhyWhy dodo experimental studies?experimental studies?

Experimental studies are Experimental studies are explanatoryexplanatory and and 
cancan provideprovide insightsinsights intointo mechanismsmechanisms

Experimental studies Experimental studies cancan be be predictivepredictive
and be and be usedused for screening for screening purposespurposes

Experimental studies Experimental studies cancan be be performedperformed
with in vivo or in vitro with in vivo or in vitro modelsmodels, or with , or with 
patients or patients or healthyhealthy volunteersvolunteers



””ThermalThermal” and ”” and ”nonnon--thermalthermal” ” 
effectseffects of RF of RF radiationradiation

RadiofrequencyRadiofrequency waveswaves cancan cause tissue cause tissue 
heatingheating, , soso--calledcalled thermalthermal effectseffects..

-- HeatingHeating >1>1ooC C activatesactivates physiologicalphysiological
processesprocesses, , whichwhich cancan influenceinfluence activity of activity of 
the the nervousnervous system, system, influenceinfluence fertilityfertility, fetal , fetal 
developmentdevelopment, cause , cause cataractscataracts

NonNon--thermalthermal effectseffects are are thusthus biologicalbiological
effectseffects that are that are notednoted at at effecteffect levelslevels wherewhere
heatingheating is not is not supposedsupposed to to occuroccur

Are Are suchsuch effectseffects existingexisting??
ExplanationExplanation??



CurrentCurrent issuesissues relatedrelated to to 
mobile mobile telephonytelephony

TumourTumour developmentdevelopment
-- in vivo in vivo tumourtumour studies studies 
-- in vitro studies on:in vitro studies on:

cell cell proliferationproliferation
cell cell cyclecycle
cell deathcell death
DNA DNA structurestructure and and 
integrityintegrity
cellularcellular signal signal 
transductiontransduction

NervousNervous system system functionsfunctions
-- behaviouralbehavioural studiesstudies
-- electrophysiologyelectrophysiology
-- bloodblood--brainbrain--barrierbarrier

integrityintegrity
-- neurochemicalneurochemical endend--pointspoints

Inflammation and Inflammation and 
immunologicalimmunological functionsfunctions
ReproductionReproduction and and 
developmentdevelopment
General General responsesresponses to RF to RF 
radiationradiation
-- gene expression gene expression 

((transcriptometranscriptome and and 
proteomeproteome))

-- stress stress responsesresponses
-- radicalradical homeostasishomeostasis



WhatWhat is the is the outcomeoutcome of experimental of experimental 
studies on RF studies on RF radiationradiation relatedrelated

to mobile to mobile telephonytelephony??

A large A large numbernumber of experimental studies of experimental studies havehave beenbeen
performedperformed

The The majoritymajority of studies show no of studies show no effecteffect of RF at of RF at 
nonnon--thermalthermal levelslevels

SeveralSeveral studies that studies that initiallyinitially havehave shownshown//indicatedindicated
effectseffects havehave not not beenbeen possiblepossible to to replicatereplicate or or 
reproducereproduce, , eveneven by the same by the same investigatorsinvestigators

ExposureExposure setset--upsups, , dosimetrydosimetry issuesissues, and , and 
experimental designs are experimental designs are sometimessometimes inadequatelyinadequately
describeddescribed, , incorrectincorrect or or flawedflawed



CertainCertain experimental experimental findingsfindings indicateindicate
effectseffects and and needneed carefulcareful followfollow--upup

BloodBlood--brainbrain--barrierbarrier permeabilitypermeability increasesincreases
in rats in rats exposedexposed to RF at to RF at veryvery lowlow levelslevels
(Salford group; not (Salford group; not possiblepossible to to replicatereplicate))

IncreasedIncreased breastbreast tumourtumour developmentdevelopment in in 
DMBA DMBA treatedtreated rats (part of PERFORMrats (part of PERFORM--A A 
projectproject))

InductionInduction of of gliosisgliosis in rats (de in rats (de SezeSeze group)group)



CertainCertain experimental experimental findingsfindings indicateindicate
effectseffects and and needneed carefulcareful followfollow--upup ((ContCont.).)

GenotoxicGenotoxic effectseffects in in certaincertain rat and human rat and human 
cells (cells (RuedigerRuediger group, part of REFLEX group, part of REFLEX 
projectproject, not , not possiblepossible to to replicatereplicate; ; alsoalso
somesome othersothers))

MAPKMAPK--pathwaypathway activationactivation via via radicalsradicals
(Seger group)(Seger group)

Protein expression in Protein expression in endothelialendothelial cells and cells and 
human skin human skin biopsiesbiopsies ((LeszcynskiLeszcynski group)group)



Activity Activity withinwithin the the DanishDanish
mobile mobile phonephone programmeprogramme

Jens Jens ZimmerZimmer Rasmussen, Rasmussen, 
University of Southern University of Southern DenmarkDenmark::

-- Is the Is the brainbrain the target of RF the target of RF radiationradiation? ? ––

UMTS and GSM UMTS and GSM exposureexposure
Rat hippocampus slices in Rat hippocampus slices in cultureculture
EndEnd--pointspoints includeinclude cell cell survivalsurvival, cell death, , cell death, 
tissue tissue architecturearchitecture, , electrophysiologyelectrophysiology, NMDA , NMDA 
susceptibilitysusceptibility
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