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Presentation overview 
What is cell phone radiation? 

In vitro and in vivo evidence of health impacts: 

•  sperm damage (Aitken, MD,  Agarwal MD) 

•  prenatal damage (Taylor MD, PhD, Kaplan, PhD) 

•  Neurological impacts on brain structure/function of 
children (Redmayne PhD) 

•  cancer risk and digital dementia in children? 

National and local efforts  

  Israel Ministry of Health, Canadian Parliament 

 New laws in France, Belgium, Taiwan 

 Berkely City Ordinance 
 

EHT Advice from Expert Groups About How to Protect 
Yourself and Your Family 
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Do not take without permission 

Radiation  
Electromagnetic Spectrum 

Microwaves: 
-  Ovens 
-  Cellphones (GSM-3G UMTS) 
-  Cordless phones 
-  Wi-Fi (WLAN) 

Cellphones Emit  
Pulsed Microwave 
radiation 

DEMO 

Source: 

Wikipedia 
(2008) 
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The impact of  any form of 
radiation depends on the nature of 

the waves

•  Frequency 
•  Amplitude  
•  Pulse 
•  Wavelength 
•  Information 

Courtesy of Margaritis et al 
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INTENSITY 
V/m 

Time 4 sec/division 

STAND-BY 

RINGING 

SPEAKING 

LISTENING 
END OF CALL 



Standards for cell phones 
unchanged for 18 years 

1997 Average user was military,   

medical, or business 

 

Average call took less than 6 minutes 

 

Employs the head of a 220 lb male 

 

Designed to avoid heating  

 
6 



Do not take without permission 

(b) The "Visible Man" model 

Cell phone 
standards are 
developed to avoid 
heating a heavy-set  
man, NOT a young 
child 
 
900 MHz the SAR maximum 
occurs in the center of the case 

 
Children’s skull bone 
absorbs 10x more 
than adults 
 
 
 
 
 
1800 MHz SAR max occurs at 
edge of case, Christ et al, 2010 

Images courtesy of 
IT’IS, 2010 



MARGARITIS LH -  ISTANBUL WORKSHOP - MAY 2011 
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Much energy is absorbed by the brain cells 





Andreas Christ, 2012  



Scaling for University of Porto 
Alegre/Environmental Health 

Trust Brain Models 

Yellow is highest  
Intensity of 
Microwave radiation 



Age-Related Differential Microwave radiation 
absorption from cell phones (Fernandez et al, 2015) 

Six year old 
anatomically based  
Model of Porto 
Allegre  
Environmental 
Health Trust 
(PAEHT) 
 



Age-Related Differential Microwave radiation 
absorption from cell phones (Fernandez et al, 2015) 

11 year old anatomically 
Based Porto Alegre 
Environmental Health 
Trust Model PAEHT 



Age-Related Differential Microwave radiation 
absorption from cell phones (Fernandez et al, 

2015) 

34 year old 
Adult male 
PAEHT  



Normalized SAR for the mother and the fetus exposed to a dipole antenna 
in front of the abdomen (courtesy Andreas Christ, IT’IS, 2013) 



Radiation from phone  
absorbed into head/body  

Hugh Taylor, 2013 



Brain grows rapidly throughout 
 embryonic & early life 

Hugh Taylor, 2013 



Vulnerability to Toxic Insult 
•  Depends on the rate of cell proliferation 
•  Therefore, younger faster growing cells 

are more vulnerable, i.e., spermatocytes   
   neuronal stem cells, 
   mouse embryonic 
(all have thinner  
Membranes!?)  
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Experiments  
with Human Sperm Show Effects 

not Tied with Heating   

Cell Phone Exposed Not Exposed 
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Laureate 
Professor 
John  Aitken 
 

Cell Phone  
Exposed 
Sperm 
Significantly 
Reduced 
& Damaged 
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Heavier Cell Phone Users Have 
Reduced Sperm Count 
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Agarawal, Cleveland Clinic, 2008; and  seven other studies 

www.environmentalhealthtrust.org  



Wifi damages Sperm 

•  Put in graphics from new Argentinian study 

Avendano. Laptop usage and sperm quality. Fertil Steril 2012.



•  Agararwal et al, 20122 A 

23 
Hamada et al., 2011  

Toxic chemicals 
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Hamada et al, 2011 



Adult Rat Testes Before and After  
Cell Phone Exposure 
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Normal Testes Damaged Testes 

All groups were exposed to the same electromagnetic 
frequency for 15, 30, and 60 min daily for two weeks 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3400170/  



Prenatal exposure to EMF affects the 
hippocampus and cerebellum of rats 

http://www.ncbi.nlm.nih.gov/pubmed/18761003  

Prenatal EMF exposure caused lower numbers of granule cells in the 
dentate gyrus of the rats. (Odaci et al, 2008,  Brain) 

Electromagnetic fields (EMFs) can influence neuronal
functions, including regulation of synaptic plasticity, neuro-
transmitter release, neuronal survival, learning and memory
(Sakatani et al., 2002; Manikonda et al., 2007). It also induces
cell death and inhibits the differentiation of neural stem cells
into neurons during embryonic development (Salford et al.,
2003). Therefore, it is claimed that prenatal exposure to EMFs
could disturb granule cell neurogenesis in the DG, resulting in
disturbed postnatal behavioral and cognitive functions related
to the hippocampus (Hocking, 1998; Mausset et al., 2001). In
the presented study, the effect of prenatal exposure to a 900
megahertz (MHz) EMF on the amount of granule cells in the DG
of 4-week-old (4W-old) rats was investigated using the optical
fractionator technique. Additionally, sections of the DGs
obtained from both the control and experimental groups
were histopathologically examined.

2. Results

2.1. Histopathological observations

At the end of the 4th week, the histological appearance of the
Cont and EMF groups' DGs were examined. The results are

shown in Fig. 1. At the light microscopic level, the morphology
of the granule cells was normal in the control rats. However, in
the depths of the EMF group's DGs, darkly stained neurons
were easily seen among the normal granule cells (Fig. 1).

Fig. 1 – Representative photomicrographs of DGs belong to the Cont (A) and EMF (B) groups. Although granular cells of DG in the
Cont group were normal in structures, but most of granular cells in the medial region of DG in the EMF group were condensed
seen as dark-blue cells are interspersed among the normal nerve cells (⁎). Upper and bottom rows of each plate (A and B) show
magnified the same area of DG. Arrows point to condensed cells. DG, dentate gyrus; Cont, control group; EMF, electromagnetic
field group; V, ventricle; CA, cornu ammonis; DG, dentate gyrus; gc, granular cell; Cresyl fast violet staining.

Table 1 – Mean values of total granule cell numbers, CV
and CE of stereological analysis, mean dissector number,
section thickness and number of steps for estimation of
total neuron number in the DG of Cont and EMF groups of
4W-old rats

Cont Group
(n=5)

EMF Group
(n=6)

Total granule cell numbera 1,235,702±21,731 994,188±21,772b

CE 0.05 0.04
CV 0.04 0.05
Dissector particle number 428 351
Section thickness (μm) 28.72 28.11
Number of steps for counting 178 175
Number of sampled sections 14.6 15

a Values are as mean±SEM. DG, dentate gyrus; Cont, control group;
EMF, electromagnetic field exposed group; MHz, megahertz; CE,
coefficient of error; CV, coefficient of variation.
b Pb0.01.

225B R A I N R E S E A R C H 1 2 3 8 ( 2 0 0 8 ) 2 2 4 – 2 2 9

control 
900 Mz 
exposed 

Arrows point to condensed cells. DG, dentate gyrus; V, ventricle; CA, cornu ammonis; DG, dentate gyrus; gc, granular cell 
 



Hugh S. Taylor, M.D., Chair of Obstetrics, Gynecology and 
Reproductive Sciences, Yale School of Medicine 
   
•  We have shown that behavioral problems in mice that resemble 

ADHD are caused by cell phone exposure in the womb.  

•  The rise in behavioral disorders in human children may be in 
part due to fetal cellular telephone irradiation exposure.   

 
 
http://www.ncbi.nlm.nih.gov/pubmed/22428084  
 
  

Fetal radiofrequency radiation exposure 
from cellular telephones affects 
neurodevelopment and behavior in mice  



1.8 GHz radiation reduces cilial frequency  
(mucus clearance capacity) 

http://www.ncbi.nlm.nih.gov/pubmed/23060235 

evidence that the activation of PKC was involved in the
EMF-induced suppression of CBF (Fig. 5).

Determination of PKC Subtypes
G€o-6976 alone did not affect CBF in comparison to

the control group, and the EMF-induced CBF decrease
was not affected in the presence of G€o-6976 (Fig. 6). A
structural analog of staurosporine, GF 109203X (nPKC
inhibitor), was then used to determine if the EMF-
induced inhibition of CBF was mediated through nPKC
isoforms. GF 109203X alone did not affect CBF in com-
parison to the control group, and pretreatment of the
cells with GF 109203X prevented any decrease of an
EMF-induced CBF (Fig. 7).

DISCUSSION
The primary function of MCT system in the respira-

tory tract is to eliminate inhaled particles, which is
facilitated by the propulsion of mucus. The overall pro-

pulsive effect depends on the arrangement of the cilia,
their metachronal relationships, and the CBF.7 Func-
tioning as a key factor for MCT regulation, CBF controls
MCT efficiency as substantial increase in MCT efficiency
requires an equally substantial rise in CBF. When meas-
ured in vitro, human CBF is approximately 12–15 Hz at
normal body temperature.8 Alteration of CBF may occur
by various harmful materials, and lead to an impair-
ment of MCT.

Modern technical progress is associated with a
growing number of artificial EMFs in the environment.
These artificial EMFs can interfere with basic biological
processes, thus potentially affecting the health of the
population. EMF is generated by the interaction between
an electrical currents and a magnetic field, resulting
from the acceleration of an electric charge, and then
propagates at the speed of light in waves of a specific
wave length that oscillate at a defined frequency. So
EMF is often described by its frequency, which is the
number of oscillations of the perpendicular electric and
magnetic fields per second and is expressed in hertz
(Hz). Depending on the frequency, an EMF can be classi-
fied by the human effect consideration by ICNIRP
guidelines as follows: extremely low frequency (ELF, 0–3
kHz) and radiofrequency radiation (RFR, 3 kHz–300
GHz). Electromagnetic waves with wavelengths shorter
than RFR include infrared, visible light, ultraviolet,
x-ray, and gamma-ray.

The global system for mobile phones operates in the
frequency band between 0.8 and 3.5 GHz. Frequencies
ranging from 0.9 to 1.8 GHz are of special interest
because this frequency band is occupied by the most of
the mobile phones. The biological effects of this mobile
phone frequency range have been a worldwide focus of
study for many decades due to the rapid growing use of
this technology. Potential biological effects of mobile
phone frequency range on the human body include
enhanced healing of bone fractures, cellular growth,
phagocytic activity, permeability of the blood-brain bar-
rier, vasodilatation, and the progression of cataracts.9–14

Therefore, it appears highly likely that the emission of
these RFRs may effect on human nasal mucosa too.

Fig. 5. The effect of Calphostin C on a 1.8 GHz EMF-induced
response on CBF. The role of PKC in the EMF-induced responses
of CBF was studied using the nonspecific PKC inhibitor, Calphos-
tin C. Calphostin C (10 lM) was added to the ciliated cells with
dimethylsulfoxide (DMSO), which were then exposed to the EMF.
The Calphostin C solvent, DMSO-alone group was used as a neg-
ative control. The control group was not exposed to the EMF,
although all other conditions were identical.

Fig. 6. The effect of G€o-6976 on a 1.8 GHz EMF-induced
response on CBF. G€o-6976 (cPKC inhibitor) was used to deter-
mine if any of PKC isoforms are responsible for the EMF-induced
response of CBF. 1 lM G€o-6976 alone was used as a negative
control to rule out the influence on CBF in the comparisons with
the control group. The ciliated cells with 1 lM G€o-6976 added
were exposed to a 1.8 GHz EMF. The control group was not
exposed to EMF, although all other conditions were identical.

Fig. 7. The effect of GF 109203X on a 1.8 GHz EMF-induced
response on CBF. GF 109203X (nPKC inhibitor) was used to deter-
mine if any of PKC isoforms are responsible for the EMF-induced
response of CBF. 10 lM GF 109203X alone was used as a nega-
tive control to rule out the influence on CBF in the comparisons
with the control group. The ciliated cells with 10 lM GF 109203X
added were exposed to a 1.8 GHz EMF. The control group was
not exposed to EMF, although all other conditions were identical.

Laryngoscope 123: February 2013 In et al.: The Effects of an EMF on Human Nasal Mucosa
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•  Human mucosal cells in vitro (In et al, 2012) 
•  Associated with increased enzyme protein kinase C, that digests protein 
•  Reduced ciliary beat frequency 



Digital Dementia Diagnosed in 
South Korean Children  

§  Characterized by: memory loss, attention disorders, lack of 
eye contact and empathy, difficulty feeling or showing 
emotions.   

 
§  Children are at the greatest risk because their brains are 
still developing. 

 

§ 	
  Dr.	
  Byun	
  Gi-­‐Won	
  a	
  cogni1ve	
  
expert	
  from	
  the	
  Balance	
  Brain	
  
Center	
  in	
  Seoul,	
  South	
  Korea	
  states,	
  
“Young	
  People	
  who	
  are	
  heavy	
  
technology	
  users	
  are	
  likely	
  to	
  have	
  
a	
  properly	
  developed	
  leE	
  
hemisphere	
  of	
  the	
  brain	
  while	
  the	
  
right	
  hemisphere	
  will	
  be	
  unused	
  
and	
  underdeveloped.”	
  
	
  



New Korean government 
reports on smartphone addiction 

and dementia  



Fetal	
  Radiofrequency	
  Radiation	
  
Exposure	
  From	
  800-­‐1900	
  Mhz-­‐Rated	
  
Cellular	
  Telephones	
  Affects	
  

Neurodevelopment	
  and	
  Behavior	
  in	
  Mice	
  
	
  §  Tamir	
  S.	
  Aldad,	
  	
  

§  Geliang	
  Gan,	
  	
  

§  Xiao-­‐Bing	
  Gao	
  	
  

§  Hugh	
  S.	
  Taylor	
  

§  Scientific	
  Reports,	
  published	
  	
  
§  March	
  2012	
  



Fetal	
  Brain	
  Programming	
  

Radiation-­‐exposed	
  33	
  pregnant	
  mice	
  	
  

42	
  pregnant	
  controls	
  	
  



•  A muted and silenced 800–1900Mhz 
cellular phones with a SAR of 1.6W/kg 
was used. 

•  The phones were positioned above each 
cage over the feeding bottle area at a 
distance of 4.5–22.3 cm from each 
pregnant mouse. 

•  Mice exposed as fetuses were tested as 
adults. 

Study Design 
 



Prenatally RF-Exposed Adults Evidence 
Significant Behavioral Impacts 

Memory 

  Hyperactivityy 

 Anxiety 

Fear 



Evidence for mobile phone radiation exposure 
effects on reproductive pattern of male rats  

•  70 day old male rats (middle-aged) exposed to 
cellphone radiation 2 hours a day for 45 days 

•  Lower testosterone 
•  Increased enzyme tied with DNA damage 

(caspase-3) 
•  Overall lower fertility with offspring showing 

diminished male reproductive capacity 
(Kesari and Behari, 2012) 

http://www.ncbi.nlm.nih.gov/pubmed/22897402  
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Prenatal 900 MHz EMF Exposure Decreased 
Hippocampal  Granular Cell Number in the Dentate 

Gyrus of Newborn Rats  

 The research question: 
 
    Do electromagnetic fields (EMFs) 

inhibit the formation and differentiation 
of neural stem cells during embryonic 
development in the hippocampus. 

Does Prenatal  Cell Phone Exposure Reduce Number of Cells 
in Thinking Part of Brain???? 



Prenatal 900 MHz EMF exposure decreased hippocampal  granular cell number in 
the dentate gyrus of newborn rats  



                      Controls             Exposed 

Prenatal 900 MHz EMF exposure decreased hippocampal  granular 
cell number in the dentate gyrus of newborn rats  



YES Prenatal  Cell Phone Exposure Does Reduce 
Number of Cells in Thinking Part of Brain 

Granular cell loss might be caused by an inhibition of granule cell 
neurogenesis in the dentate gyrus during prenatal life as well as in the 
postnatal life. 

Cont EMF 

Odaci et al, 2009 



Panoramic views of 
the Cont (A), Sham 
(B) and EMF (C) 
groups.  
 
Postnatal EMF 
exposure caused a 
significant decrease 
of the pyramidal 
cell number in the 
CA of the EMF 
group in 
comparison with 
the Sham  or Cont 
groups.  

RESULTS 



Adult Cell phone exposure kills brain cells tied 
to balance and other integrative functions 

RESULTS: 


