
Evoluzione /Sviluppo del Cervello  
e(d em

ergere) della Coscienza  
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(O
LO

CEN
E)  

31 DICEM
BRE - U

LTIM
O

 M
IN

U
TO  

•
ore 23,59'15" --> i Sum

eri in M
esopotam

ia 
•

ore 23,59'43" -->Alessandro M
agno - Prim

o “Im
pero” 

•
ore 23,59'46" --> G

esù Cristo 
•

ore 23,59'49" -->Caduta Im
pero Rom

ano d'O
ccidente 

•
ore 23,59'57" --> Scoperta dell'Am

erica 
•

ore 23,59'59" --> Rivoluz. Industriale * e Francese - 
Colonialism

o- Guerre M
ondiali- G

lobalizzazione 

*“A
ntropocene”: con la I (C

arbone/M
acchine) e soprattutto con la II (C

him
ica/Petrolio)  

R
ivoluz. Industriale H

om
o S. Sapiens  si è trasform

ato in potenza tellurica (Stoppani1873  
- C

rutzen 1995).. C
on la III (Telem

atica) è nata una nuova entità: la Prim
a Specie G

lobale (W
W

W
) 
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E
 =

 M
c

2 =
 I 

ATP - Adenosina trifosfato 

AM
P - Adenosin m

onofosfato 

L'adenosina è un nucleoside che ha un ruolo  fondam
entale  

sia nel trasferim
ento di Energia (ATP --> ADP),  

sia nella costituzione degli acidi nucleici (Inform
azione),  

sia nella trasduzione del segnale (cAM
P = secondo m

essaggero) 
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to 

E
R

N
ESTO B

U
R

G
IO 

EC
ER

I - European C
ancer and Environm

ent 
R

esearch Institute 

Evolution of DO
HaD: the im

pact of environm
ental hazards  

on the origins of current “pandem
ics” 

O
n sait depuis de nom

breuses années que le fetus n'est pas entièrem
ent protégé dans le m

icroenvironnem
ent utérin. M

ais seulem
ent au 

cours de la dernière décennie nous nous som
m

es concentrés sur les m
écanism

es et les m
odalités de l'exposition m

aternelle et fœ
tale à  

une gam
m

e im
pressionnante de produits chim

iques (ex: perturbateurs endocriniens), physiques (ex: CEM
) et biologiques (ex: virus)  

capable d'induire des changem
ents épigénétiques potentiellem

ent adaptatifs et prédictifs dans le génom
e em

bryo-fœ
tal,  

interférant ainsi avec la program
m

ation des tissus et des organes de l’enfant de m
anière souvent irréversible. 



The key-term
 in this context is 

certainly prim
ary prevention 



O
besity/M

etabolic Syndrom
e/Diabetes 2 

N
eurobehavioral D

eficits  
and Diseases 

CAN
CER 

Reproductive 
Diseases/D

ysfunctions 

M
ultiorgan Effects of  

Endocrine Disruptors 

In Vitro Fertilization  

Sem
en Abnorm

alities  

O
besogens 

DO
HAD 

Asthm
a and allergies 

Psychiatric D
iseases 

Cardiovascular  
Diseases 

Ipertension 

Developm
ental Tim

e W
indow

s of 
Vulnerability  

Pesticides 

Lung Developm
ent  

Placenta: Prediction  
of Future Health 

M
aterno Fetal Stress 

Finalem
ent, au cours des dernières années la Barker Hypothesis a été transform

ée  
a partir d'une théorie utile pour expliquer l'origine de certaines m

aladies de l'âge adulte,  
dans la théorie-clé des origines em

bryo-fœ
tales des m

aladies chroniques  
(D

O
HA-Developm

ental O
rigins of Health and M

aladies) 



Fetal program
m

ing 

1 

3 

2 

O
ntogeny* 

Phylogeny* 

Developm
ental Plasticity 

Devo Æ
 Evo 
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Epi-genetic 
M

ism
atch 

DO
HA 

6 

7 

XXI Century  
Epidem

iological 
Transition 

Environm
ent 

From
 G

enetics  
to Epigenetics 

Evolutionary 
M

edicine 

Tow
ards a paradigm

 shift in biom
edicine. 

Environm
ental interference w

ith the hum
an (epi)genom

e 

The 7 keyw
ords: from

 genetics to epigenetics  

According to the Lam
arckian paradigm

,  
the environm

ent not only selects, but also 
actively induces the m

ain changes that shape 
the evolution of living beings ..  

The environm
ent 

should be considered 
as a continuous flow

 
of inform

ation 
com

ing from
 outside 

and reaching the 
epigenom

e, causing it  
to activate and to 
continuously change  
its m

olecular three-
dim

ensional structure 
(Chrom

atin) 

5 



…
 a technical term

 that refers to the 
capability and, at the sam

e tim
e, the 

requirem
ent, for  em

bryo-foetal cells to 
define their epigenetic setting in a 
predictive and adaptive w

ay , in relation 
to the inform

ation com
ing from

 the 
m

other and, through her, from
 the outer 

w
orld .. 

A predictive adaptive response (PAR) is a 
developm

ental trajectory taken by an 
organism

  during a period of 
developm

ental plasticity  in response to 
perceived environm

ental cues..  

Dioxin and  
Dioxin-like  
m

olecules 

(U
ltra)-fine  

particles 

Heavy  M
etals 

Polycyclic Arom
atic  

Hydrocarbons (PAH) 

Benzene 

1 

2 

3 

The third key w
ord is fetal program

m
ing …

  

M
A

TER
N

A
L 

STR
ESS 

O
N

TO
G

EN
Y 



Fetal Program
m

ing 

D
ifferentiation  

epi-m
utations  

Cellular Differentiation: an Epigentic process 

The actual genetic program
 of a single m

ulticellular 
organism

 is the product of nine m
onths of epigenetic  

adaptive-predictive “form
atting” of trillions of cells) 

This is the stage of life w
hich is  far m

ore sensitive to 
inform

ation com
ing from

 the environm
ent (particularly to 

m
aternal-fetal stress, to nutritional errors, to  pollutants ..) 

1 
2 

Nature 447, 425-432 (24 M
ay 2007) 

The fourth keyw
ord is developm

ental plasticity 
Cellular D

ifferentiation: an epigentic process 

Developm
ental 

PLASTICITY 

Differentiation 
is the process 
through w

ich 
the organism

 
changes from

 a 
zygote to a 
com

plex 
system

 of 
tissues and 200 
cell types 
(genetically 
identical.. each 
w

ith its ow
n 

epigenetic and 
m

orpho-
functional 
characteristics)
.. 

3 

The brain** is by far the m
ost plastic organ during all (hum

an) life 

** 



Giuseppe Giordano 

M
onitoring Body-Burdens 

 

 > 700 different synthetic chem
icals or heavy 

m
etals found in cord blood..  

 
PO

Ps 





Lezioni ed esercizi di elettronica 2  
Editrice La Scuola 

Fino al 1930 circa, la parte 
dello spettro delle onde 
radio sopra i 30 M

Hz era 
praticam

ente vuota: non 
esistevano segnali prodotti 
dall'uom

o  
 Ai giorni nostri, lo spettro 
delle frequenze radio è 
estrem

am
ente sfruttato e 

viene per com
odità diviso 

in varie bande di frequenza 
dai 3 kHz delle frequenze 
m

olto basse (VLF) fino ai 
300 G

Hz delle frequenze 
estrem

am
ente alte (EHF).  

 Le bande di frequenza sono 
divise in base alle 
caratteristiche che ne 
determ

inano l'im
piego  

in certi settori piuttosto  
che in altri. 
 

http://w
w

w
.torinoscienza.it/dossier

/le_bande_di_frequenza_2336 

Il problem
a dell’esposizione collettiva /crescente  Æ

 lim
iti epidem

iologia 

…
. Tout ce qui n’est pas le produit de cette coevolution m

oleculaire peut faire des degats Æ
DAN

GER SIGN
AU

X.. HSPs 





Tanto più è alto il valore della frequenza dell'onda tanto m
inore è la lunghezza d'onda della stessa.. 

In genere si sostiene che solo se l'energia della radiazione incidente sulla m
ateria è sufficiente a 

ionizzarne  gli atom
i (Æ

 radiazione ionizzante)…
  può creare dei danni biologici, agendo sul D

N
A o 

su altre biom
olecole 

Plausibilità biologica (lim
iti delle attuali rappresentazioni: radiazioni ionizzanti…

) 

La luce visibile è la radiazione elettrom
agnetica con 

lunghezza d'onda  dai circa 380 nm
 del violetto ai 

760 nm
 del rosso. 



L'esposizione prolungata a cam
pi m

agnetici di bassa intensità 
e di bassa frequenza aum

enta il rischio di leucem
ia, linfom

a e 
tum

ori al cervello nei bam
bini 

Q
U

ESTA REG
O

LA N
O

N
 HA VALIDITA’ ASSO

LU
TA 









U
n recente studio sperim

entale ha docum
entato effetti CAN

CERO
G

EN
I da esposizione a RF-EM

F su topi (tum
ori polm

onari, eptocarcinom
i, 

linfom
i) a livelli di esposizione da bassi a m

oderati (0,04 e 0,4 W
 / kg di SAR), ben al di sotto dei lim

iti correnti  



http://w
w

w
.bioinitiative.org/ 







…
 it is im

portant to realize that the stress response occurs in reaction to a potentially harm
ful 

environm
ental influence. The stress response is an unam

biguous indication that cells react to 
EM

F as potentially harm
ful.  It is therefore an indication of com

prom
ised cell safety, given by 

the cell, in the language of the cell.  
 The low

 threshold level of the stress response show
s that the current safety standards are 

m
uch too high to be considered safe.  

The relatively low
 field strengths that can affect 

biochem
ical reactions is a further indication that 

cells are able to sense potential danger long 
before there is an increase in tem

perature …
 

the therm
al standard used by agencies to 

m
easure safety is at best incom

plete, and 
in reality not protective …

 
N

on-therm
al ELF m

echanism
s are as effective as 

therm
al RF m

echanism
s in stim

ulating the stress 
response and other protective m

echanism
s.  

 Finally, since both ELF and RF activate the 
sam

e biology, sim
ultaneous exposure to 

both is probably additive and…
 total EM

F 
exposure is im

portant…
  

DAN
G

ER SIG
N

ALS ! 



Specific DN
A sequences on the prom

oter of the HSP70 stress gene are responsive  to EM
F... 

Hsf-1 

Synthesis of this stress protein is initiated in a region of the prom
oter w

here a transcription factor know
n as Heat Shock 

Factor 1 (H
SF-1) binds to a Heat Shock Elem

ent (H
SE). 

The EM
F sensitive region on HSP70 prom

oter is upstream
 from

 the therm
al dom

ain of the prom
oter and is not sensitive 

to increased tem
perature. The binding of HSF-1 to HSE occurs at −192 in the HSP70 prom

oter relative to the transcription 
initiation site.  
 The EM

F dom
ain contains three nCTCTn  m

yc-binding sites −230, −166 and −160 relative to the transcription initiation site 
and upstream

 of the binding sites for the heat shock (nG
AAn) and serum

 responsive elem
ents…

. The electrom
agnetic 

response elem
ents (EM

REs) have also been identified on the c-m
yc prom

oter and are also responsive to EM
F 

HSP70 stress gene  

Pathophysiology 
Volum

e 16, Issues 2-3, August 2009, Pages 71-78 
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G
EN

E EXPR
ESSIO

N
 VAR

IATIO
N

S IN
 C

C
RF-C

EM
 C

ELLS D
UR

IN
G

 TH
E EM

F 
900 M

H
Z EXPO

SU
RE 2- 48 hours 

J. C
ellular Physiology,198:324-332 (2004) 

O
ncogeni (pro-survival) 

O
ncosuppressors (pro-apoptotic)  

0 5 10 15 20 25 30 35 40

tempo 0
2 ore
4ore

12 ore
24 ore
48 ore

p
ro-su

rvival
p

ro-ap
op

totic
Dr. Fiorenzo M

arinelli 
Istituto di G

enetica M
olecolare  

IG
M

-CN
R Bologna 



At short exposure tim
es (2–12 

h), unm
odulated 900 M

Hz EM
F 

induced DN
A breaks and early 

activation of both p53-
dependent and -independent 
apoptotic pathw

ays w
hile  

longer continuous exposure 
(24–48 h) determ

ined silencing 
of pro-apoptotic signals and  
activation of genes involved in 
both intracellular (Bcl-2) and 
extracellular (Ras and Akt1) 
pro-survival signaling 



A Silent Pandem
ic 

Industrial Chem
icals Are Im

pairing  
The Brain Developm

ent of Children W
orldw

ide  
For im

m
ediate release: Tuesday, N

ovem
ber 7, 2006 

 

Seven years ago tw
o w

ell know
n experts in Environm

ental Health, 
a pediatrician and an epidem

iologist, launched an alarm
 from

 the 
pages of the Lancet, saying that a silent pandem

ic of ADHD, autism
 

and other neurodevelopm
ental disorders w

as spreading  also due 
to the shortage of funds in this area of research  

A few
 industrial chem

icals (eg, lead, 
m

ethylm
ercury, polychlorinated biphenyls 

[PCBs], arsenic, and toluene) are recognised 
causes of neurodevelopm

ental disorders and 
subclinical brain dysfunction.  
…

 

*               ** 

G
randjean P. 

Landrigan Ph 



http://arstechnica.com
/science/2012/04/new

-autism
-studies-find-new

-m
utations-m

any-genes-behind-the-disorder/ 

2014 1 : 68 

2014 1 : 68 

2008 1 : 88 

2006 1 : 110 

2002  1 : 150 

1980  1 : 1500 



A
U
TISM

  
(A

SD
 :A

utism
 Spectrum

 D
isorders) 

ASD is  the fastest-grow
ing developm

ental disorder in the w
orld,  

the prevalence of diagnosis having increased by 600%
 over  

the last 20 years 
N

ew
 diagnosed cases (incidence) in U

S increased from
 15,580 in 1992  

to 163.773 in 2003 
 The estim

ated prevalence is 
of 8-12 cases/1000  
children (2012) 
  



http://w
w

w
.autism

consortium
.org/blog/detail/cdc-releases-new

-prevalence-num
bers-of-1-in-68-for-asd 

M
any scientists and researchers claim

 that Autism
 is the fastest-grow

ing developm
ental disorder  





  

A
utism

. Lai M
C

, Lom
bardo M

V, B
aron-C

ohen S. Lancet. 2014 M
ar.    

        . 
 

C
entre for D

isease C
ontrol (CD

C)  
A

utism
 and D

evelopm
ental D

isabilities M
onitoring N

etw
ork 2014 

 
1 of 68   children aged 8 years had been diagnosed as autistic  
. Prevalence of Autism

 Spectrum
 Disorders in EU

: 0,62 - 0,7%
    

1:119    Finlandia   
 

 
             M

attila et al., 2011 
 

 
 

 

1:87      Svezia                                Idring et al., 2012  
 

 
        

1:59     Gran Bretagna            Russel et al., 2014  





Autism
, AD

HD
 

and O
CD

 have 
com

m
on 

sym
ptom

s 
and are linked 
by som

e of 
the sam

e 
genes.  
 Yet they have 
alw

ays been 
considered  
as separate 
disorders 



http://psychcentral.com
/blog/archives/2009/10/05/prevalence-of-com

m
on-m

ental-disorders/ 

http://w
w

w
.slideshare.net/CM

oondog/depression-pow
erpoint-13945746 



D
epressione M

ajor 
M

ajor depressive disorder 

A
nedonia (perdita di interesse o piacere nelle 

attività norm
alm

ente piacevoli) 

Il decorso è m
olto variabile: da un episodio unico della durata di alcune settim

ane  
fino ad un disordine perdurante per tutta la vita con ricorrenti episodi di depressione m

aggiore. 

Fattori  
psicologici,  
psicosociali,  
am

bientali,  
ereditari,  
evolutivi  
   B

iologici 
(genetici-epigenetici 
m

etagenom
ici) 

(psico-neuro-im
m

uno-
endocrini) 

C
alo di energia, affaticabilità  

Persistente tristezza, ansia, o senso di "vuoto
" 

S
enso di disperazione, pessim

ism
o 

Irritabilità, nervosism
o 

M
ovim

enti e linguaggio rallentati 
S

enso di irrequietezza, difficoltà a rim
anere seduti 

 D
ifficoltà a concentrarsi, ricordare, prendere decisioni 

D
isturbi del sonno, di risveglio, ipersonnia 

 Cam
biam

enti nell‘appetito, alim
entazione/peso 

Pensieri di m
orte o suicidio, o tentativi di suicidio 

Sensi di colpa, inutilità, bassa autostim
a 

Dolori, m
al di testa, cram

pi, problem
i digestivi o senza una chiara 

causa fisica e senza sollievo con il trattam
ento 



Pathophysiology. 2013 Jun;20(3):191-209.  

.... gli effetti dell'esposizione a EM
F/RFR e tutta una serie di fenom

eni fisio-patologici orm
ai 

ben docum
entati nei disturbi del neurosviluppo e in particolare dello spettro autistico 

hanno som
iglianze notevoli:  

dallo stress cellulare e ossidativo all'alterazione di m
em

brane, canali e barriere;  
dalla genotossicità alla disfunzione m

itocondriale;  
dalle anom

alie im
m

unologiche ai problem
i infiam

m
atori;  

dalla disregolazione elettrofisiologica ai disturbi neurologici..  
In sintesi: gli EM

Fs potrebbero essere cofattori di disregolazione psico-neuro-endocrina 



In questa parte II, esam
inerem

o com
e i com

portam
enti autistici possano em

ergere da alterazioni della sincronizzazione oscillatoria elettrofisiologica  
(le convulsioni sono com

uni, e i disturbi del sonno quasi universali..) 
e com

e, d’altro canto, gli EM
F/RFR possano  indurre cam

biam
enti nella funzione elettrofisiologica  del cervello, del sistem

a nervoso autonom
o  e dell'elaborazione 

sensoriale…
 da sovraccarico del sistem

a ("carico allostatico") aum
entando il rischio di DSAs e/o peggiorandone  il quadro sintom

atologico  





Profile of the brain of a hum
an fetus at 10 w

eeks 



This im
age clearly show

s the "pow
er" of the epigenom

e and the predom
inant role of 

environm
ental inform

ation in the phenotypic shaping of cells, tissues , organism
s .. 

the huge phenotypic (m
orpho- functional) difference betw

een a lym
phocyte and a 

neuron is not due to D
N

A, w
hich is virtually identical in the tw

o cells , but to the 
m

anner in w
hich the sam

e genom
e has been  utilized by the tw

o cells, on the basis of 
the inform

ation (positional and environm
ental) received during the first m

onths  
of life (for neuron in the first 2 years) and processed by the epigenetic netw

orks 

The fourth keyw
ord is developm

ental plasticity 



The brain grow
s at an am

azing rate during 
developm

ent.  
At tim

es during brain developm
ent, 

250,000 neurons are added every m
inute!  

At birth, alm
ost all the neurons that the 

brain w
ill ever have are present.  

 How
ever, the brain continues to grow

 for 
m

any years after birth.  
 By the age of 2 years old, the brain is about 
80%

 of the adult size 

A stegosaurus dinosaur w
eighed approxim

ately 1,600 kg but had a brain that w
eighed only 

approxim
ately 70 gram

s (0.07 kg). Therefore, the brain w
as only 0.004%

 of its total body 
w

eight. In contrast, an adult hum
an w

eighs approxim
ately 70 kg and has a brain that w

eighs 
approxim

ately 1.4 kg. Therefore, the hum
an brain is about 2%

 of the total body w
eight. This 

m
akes the brain to body ratio of the hum

an 500 tim
es greater than that of the stegosaurus 

Synaptogenesis  



Brain plasticity and m
odulation of its structure and its functions 

M
otility of 

neurons and in 
particular the 
form

ation of 
new

 
connections 
(synapses) can 
be m

odified 
(perturbed) by 
exposure to 
environm

ental 
stressors 

W
ingate Im

agining the brain cell: the neuron in visual culture. N
ature Rev N

euroscience 2006; 7: 745-752.  

The Individual w
iring 

Disturbing the CO
N

N
ECTO

M
E IN

STRU
CTIO

N
 





N
europathology (autopsy and im

aging) studies of brains of individuals w
ith autism

  found evidence of 
dysregulated neurogenesis, neuronal m

igration and neuronal m
aturation …

 in pregnancy. Figure show
s 

w
indow

s of critical periods indicated by evidence from
 epidem

iological studies of environm
ental factors 

dem
onstrating an association w

ith ASD
s. Int J Epidem

iol. 2014 Apr; 43(2): 443–464.  

? 



https://grossessequebec.w
ordpress.com

/ 

A
m

ong w
om

en exposed to m
icrow

aves   
47%

 had m
iscarriages before the 7th w

eek of pregnancy 



..a grow
ing overload of electrom

agnetic radiations is adding to chem
ical toxic 

burden: here w
e dem

onstrate that the fetal exposure to 800–1900 M
hz-rated radio- 

frequency radiation from
 cellular telephones leads to behavioral and  

neurophysiological alterations that persist into adulthood.  



 M
ice exposed during pregnancy had 
im

paired m
em

ory, w
ere hyperactive,  

and had increasing anxiety, indicating that 
in-utero exposure to radiofrequency  
is a potential cause of neurobehavioral 
disorders.  
 

W
e further dem

onstrated im
pairm

ent of 
glutam

atergic synaptic transm
ission onto 

pyram
idal cells in the prefrontal cortex 

associated w
ith these behavioral changes 

 suggesting a m
echanism

 by w
hich in-utero 

cellular telephone radiation exposure m
ay 

lead to the increased prevalence  
of neurobehavioral disorders. 
 







O
m

 P. Gandhi, L. Lloyd M
organ, Alvaro Augusto de Salles, Yueh-Ying Han, Ronald B. Herberm

an &
 Devra Lee Davis Exposure Lim

its: The 
underestim

ation of absorbed cell phone radiation, especially in children Electrom
agnetic Biology and M

edicine  Volum
e 31, 2012 - Issue 

1 https://w
w

w
.tandfonline.com

/doi/abs/10.3109/15368378.2011.622827  



C
hild D

ev. 2018 Jan;89(1):129-136. doi: 10.1111/cdev.12824 



..m
any studies indicate a relationship betw

een N
T M

W
 exposure and perm

eability of 
the brain–blood barrier (N

ittby et al. 2008), cerebral blood flow
 (Huber et al. 2005), 

stress response (Blank and Goodm
an 2004), neuronal dam

age (Salford et al. 2003) 

N
ittby H, et al. Radiofrequency and extrem

ely low
-frequency electrom

agnetic field 
effects on the blood-brain barrier. Electrom

agn Biol M
ed. 2008;27(2):103–126 

Huber R,  et al. Exposure to pulse-m
odulated radio frequency electrom

agnetic fields affects 
regional cerebral blood flow

. Eur J N
eurosci. 2005;21(4):1000–1006 

Salford LG, et al. N
erve cell dam

age in m
am

m
alian brain after exposure to m

icrow
aves  

from
 G

SM
 m

obile phones. Environ Health Perspect. 2003;111:881–883 

http://w
w

w
.bioinitiative.org/ 



http://w
w

w
.bioinitiative.org/ 



Belyaev et al [2010] reported that 915 M
Hz m

icrow
ave 

exposure significantly affects hum
an stem

 cells 
“The strongest m

icrow
ave effects w

ere alw
ays observed 

in stem
 cells. This result m

ay suggest both significant 
m

isbalance in D
SB repair, and severe stress response.  

O
ur findings that stem

 cells are the m
ost sensitive to 

m
icrow

ave exposure, and react to m
ore frequencies 

than do differentiated cells m
ay be im

portant for 
cancer risk assessm

ent and indicate that  
stem

 cells are the m
ost relevant cellular m

odel for 
validating safe m

obile com
m

unication signals.” 

Belyaev I, M
arkova E, M

alm
gren L. [2010] M

icrow
aves from

 M
obile Phones Inhibit 53BP1 Focus 

Form
ation in Hum

an Stem
 Cells Stronger than in D

ifferentiated Cells: Possible M
echanistic 

Link to Cancer Risk. Environ Health Perspect. 118(3): 394–399 



P
ossible biochem

ical/biophysical stim
uli affecting adult stem

 cells w
ithin the body that lead to 

physiological or pathological processes. The stim
uli m

ay lead tow
ards positive, life-supporting 

processes (w
ound healing, regeneration, hom

eostasis) or negative, life-suppressing processes 
(carcinogenesis, degeneration).  



In uno studio su cellule nervose em
brionali e stam

inali m
urine, 

l'esposizione a 1800 M
Hz RF-EM

F a 4 W
 / kg per 3 giorni (SAR) 

ha determ
inato espressione ridotta dei geni pro-neuronali 

N
gn1 e N

euroD  inibendo lo sviluppo dei neuriti in neuroni 
differenziati…

 
   In un m

odello m
urino di cellule stam

inali neurali, l'esposizione 
prolungata a G

SM
 900-M

Hz RF-EM
F ha m

arcatam
ente 

dim
inuito la proliferazione delle cellule stam

inali e la 
differenziazione cellulare in neuroni, con effetti "devastanti" 
sulla neurogenesi (secondo gli stessi autori dello studio)   

Effetti sullo sviluppo del sistem
a nervoso 

C. Chen, Q
. M

a, C. Liu, P. Deng, G. Zhu, L. Zhang, M
. He, Y. Lu, W

.Duan, L. Pei, M
. Li, Z. Yu, Z. Zho

u Exposure to 1800 M
Hz radiofrequency radiation im

pairs neurite outgrow
th of em

bryonic 
neural stem

 cells 
Sci. Rep., 4 (2014), p. 5103 

M
. Eghlidospour, A. Ghanbari, S.M

.J. M
ortazavi, H. Azari Effects of radiofrequency exposure 

em
itted from

 a G
SM

 m
obile phone on proliferation, differentiation, and apoptosis of neural 

stem
 cells 

Anat. Cell Biol., 50 (2017), pp. 115-123 



C
hen C

, M
a Q

, Liu C
, D

eng P, Zhu G
, Zhang L, H

e M
, Lu Y, D

uan W
, P

ei L, Li M
, Yu Z, 

Zhou Z  Exposure to 1800 M
H

z radiofrequency radiation im
pairs neurite 

outgrow
th of Em

bryonic neural stem
 cells. S

ci R
ep. 2014 M

ay 29;4:5103 
A radiofrequency electrom

agnetic field (RF-EM
F) of 1800 M

Hz is w
idely used in m

obile 
com

m
unications. How

ever, the effects of RF-EM
Fs on cell biology are unclear. Em

bryonic neural stem
 

cells (eN
SCs) play a critical role in brain developm

ent. Thus, detecting the effects of RF-EM
F on eN

SCs is 

im
portant for exploring the effects of RF-EM

F on brain developm
ent. W

e exposed eN
SCs to 1800 M

Hz 

RF-EM
F at specific absorption rate (SAR) values of 1, 2, and 4 W

/kg for 1, 2, and 3 days. W
e found that 

1800 M
Hz RF-EM

F exposure did not influence eN
SC apoptosis, proliferation, cell cycle or the m

RN
A 

expressions of related genes. RF-EM
F exposure also did not alter the ratio of eN

SC differentiated neurons 

and astrocytes. How
ever, neurite outgrow

th of eN
SC differentiated neurons w

as inhibited after 
4 W

/kg RF-EM
F exposure for 3 days. Additionally, the m

RN
A and protein expression of the 

proneural genes N
gn1 and N

euroD, w
hich are crucial for neurite outgrow

th, w
ere decreased 

after  RF-EM
F exposure. The expression of their inhibitor Hes1 w

as upregulated by RF-EM
F 

exposure. These results together suggested that  
1800 M

Hz RF-EM
F exposure im

pairs neurite  
outgrow

th of eN
SCs. M

ore attention should  
be given to the potential adverse effects of  
RF-EM

F exposure on brain developm
ent. 

D
isturbing the C

O
N

N
EC

TO
M

E IN
STR

U
C

TIO
N

 



M
a Q

, Deng P, Zhu G, Liu C, Zhang L, Zhou Z, Luo X, Li M
, Zhong M

, Yu Z, Chen C, Zhang Y 
Extrem

ely low
-frequency electrom

agnetic fields affect transcript levels of 
N

euronal differentiation-related genes in em
bryonic neural stem

 cells.  
PLoS O

ne 2014 M
ar 3;9(3):e90041. doi: 10.1371/journal.pone.0090041. eCollection 2014. 

Previous studies have reported that extrem
ely low

-frequency electrom
agnetic fields (ELF-EM

F) can affect 
the processes of brain developm

ent, but the underlying m
echanism

 is largely unknow
n. The proliferation 

and differentiation of em
bryonic neural stem

 cells (eN
SCs) is essential for brain developm

ent during the 
gestation period. To date, there is no report about the effects of ELF-EM

F on eN
SCs. In this paper, w

e 
studied the effects of ELF-EM

F on the proliferation and differentiation of eN
SCs. Prim

ary cultured eN
SCs 

w
ere treated w

ith 50 Hz ELF EM
F; various m

agnetic intensities and exposure tim
es w

ere applied.  
O

ur data show
ed that there w

as no significant change in cell proliferation, w
hich w

as evaluated by cell 
viability (CCK-8 assay), DN

A synthesis (Edu incorporation), average diam
eter of neurospheres, cell cycle 

distribution (flow
 cytom

etry) and transcript levels of cell cycle related genes (P53, P21 and GADD45 
detected by real-tim

e PCR). W
hen eN

SCs w
ere induced to differentiation, real-tim

e PCR results show
ed a 

dow
n regulation of Sox2 and up-regulation of M

ath1, M
ath3, N

gn1 and Tuj1 m
RN

A levels after 50 Hz ELF 
EM

F exposure (2 m
T for 3 days), but the percentages of neurons (Tuj1 positive cells) and astrocytes (GFAP 

positive cells) w
ere not altered w

hen detected by im
m

unofluorescence assay.  
Although cell proliferation and the percentages of neurons and astrocytes  
differentiated from

 eN
SCs w

ere not affected by 50 Hz ELF-EM
F, the expression  

of genes regulating neuronal differentiation w
as altered.  

In conclusion, our results support that 50 Hz ELF-EM
F induce m

olecular  
changes during eN

SCs differentiation, w
hich m

ight be com
pensated 

by post-transcriptional m
echanism

s to support cellular hom
eostasis. 

D
isturbing the C

O
N

N
EC

TO
M

E IN
STR

U
C
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Deshm
ukh PS

1, N
asare N

2, M
egha K

1, Banerjee BD
3, Ahm

ed RS
1, Singh D

1, Abegaonkar M
P

4, 
Tripathi AK

1, M
ediratta PK

5. Cognitive Im
pairm

ent and N
eurogenotoxic Effects in Rats 

Exposed to Low
-Intensity M

icrow
ave Radiation Int J Toxicol. 2015 M

ar 5. pii: 
1091581815574348  

The health hazard of m
icrow

ave radiation (M
W

R) has becom
e a recent subject of 

interest as a result of the enorm
ous increase in m

obile phone usage. The present 
study aim

ed to investigate the effects of chronic low
-intensity m

icrow
ave 

exposure on cognitive function, heat shock protein 70 (HSP70), and DN
A dam

age 
in rat brain. Experim

ents w
ere perform

ed on m
ale Fischer rats exposed to M

W
R 

for 180 days at 3 different frequencies, nam
ely, 900, 1800 M

Hz, and 2450 M
Hz. 

Anim
als w

ere divided into 4 groups: group I: sham
 exposed; group II: exposed to 

M
W

R at 900 M
Hz, specific absorption rate (SAR) 5.953 × 10

-4 W
/kg; group III: 

exposed to 1800 M
Hz, SAR 5.835×10

-4 W
/kg; and group IV: exposed to 2450 

M
Hz, SAR 6.672 × 10

-4 W
/kg. All the rats w

ere tested for cognitive function at 
the end of the exposure period and w

ere subsequently sacrificed to collect 
brain. Level of HSP70 w

as estim
ated by enzym

e-linked im
m

unotarget assay and 
DN

A dam
age w

as assessed using alkaline com
et assay in all the groups.  

The results show
ed declined cognitive function, elevated HSP70 level, and DN

A 
dam

age in the brain of m
icrow

ave-exposed anim
als. The results indicated that, 

chronic low
-intensity m

icrow
ave exposure in the frequency range of 900 to 

2450 M
Hz m

ay cause hazardous effects on the brain. 
 



Li HJ et al. Alterations of cognitive function and 5HT system
 in rats after long term

 m
icrow

ave exposure Physiol Behav. 2015 M
ar 

1;140:236-46 

The increased use of m
icrow

aves raises concerns about its im
pact on health including cognitive function in w

hich neurotransm
itter 

system
 plays an im

portant role…
  

W
e dem

onstrated that chronic exposure to m
icrow

ave (2.856G
Hz, w

ith the average pow
er density of 5, 10, 20 and 30m

W
/cm

(2)) 
could induce dose-dependent deficit of spatial learning and m

em
ory in rats accom

panied w
ith inhibition of brain electrical 

activity, the degeneration of hippocam
pus neurons, and the disturbance of neurotransm

itters, am
ong w

hich the increase of 5-
HT occurred as the m

ain long-term
 change that the decrease of its m

etabolism
 partly contributed to.  

Besides, the variations of 5-HT1AR and 5-HT2CR  
expressions w

ere also indicated.  

The results suggested that in the long-term
 w

ay,  
chronic m

icrow
ave exposure could induce  

cognitive deficit and 5-HT system
 m

ay be  
involved in it 



Reactive oxygen species (RO
S) 

generated by the effects of 
exposure to EM

F  
can dam

age various cellular 
structures in neurons of the central 
nervous system

 

Le specie reattive dell'ossigeno generate dall'esposizione ai cam
pi elettrom

agnetici  
possono danneggiare varie strutture cellulari nei neuroni del sistem

a nervoso centrale 



Disturbi del sonno 
Sleep Disturbances 
 

•
Disrupted sleep is one com

m
on result of frequent sm

artphone use 
– especially later in the day.  

•
Looking at your phone at night is terrible for your brain. 
Sm

artphone screens em
it bright blue light. At night, your brain gets 

confused by that light, because it m
im

ics the brightness of the sun.  

•
This causes your brain to stop producing m

elatonin, a horm
one 

that gives your body the “tim
e to sleep” signal. Sm

artphone light 
can disrupt your sleep cycle, m

aking it harder to fall and stay 
asleep. 

 

•
Il sonno interrotto è un risultato com

une 
dell'uso frequente di sm

artphone in specie 
nelle ore tarde della giornata.  

•
M

a soprattutto, guardare il telefonino di 
notte è m

olto dannoso per il cervello.  
Gli scherm

i degli sm
artphone em

ettono una 
luce blu brillante.  

•
Di notte, il cervello viene confuso da quella 
luce, perché im

ita la lum
inosità del sole, per 

cui sm
ette di produrre m

elatonina, un 
orm

one che dà al tuo corpo i segnali del 
"tem

po di dorm
ire". Così la luce dello 

sm
artphone disturba il ciclo del sonno. 





Adolescence is a tim
e of increasing vulnerability for poor 

m
ental health, including depression.  

Sleep disturbance is an im
portant risk factor for the 

developm
ent of depression during adolescence. 

Excessive electronic m
edia use at night is a risk factor 

for both adolescents' sleep disturbance and 
depression.  

http://jam
anetw

ork.com
/journals/jam

apediatrics/fullarticle/2586273 



Ridotte attenzione e produttività  
Reduced Productivity and Attention 
  •
Another dow

nside of sm
artphones is that they can negatively affect 

your productivity and attention span at w
ork or school. Experim

ents 
found that people perform

ed m
ore poorly on tasks requiring focus 

w
hen they received a text notification or a phone call during the task –

even if they didn’t interact w
ith their phone. Researchers determ

ined: 

 

•
W

hen the notifications broke their concentration, the subjects had 
m

ore incorrect answ
ers and w

ere m
ore likely to m

ake rapid guesses. 
Subjects w

ho received notification of a call —
 even if they didn’t pick it 

up —
 w

ere three tim
es likelier to m

ake m
istakes.” 

 

•
O

ther research has even found that m
edium

 to heavy m
ultiple and 

sim
ultaneous m

edia users have less grey m
atter in an area of the brain 

responsible for attention control. These users also had higher anxiety, 
depression, insom

nia, and im
pulsivity. 

•
U

n altro aspetto negativo degli sm
artphone è che 

possono influenzare negativam
ente la produttività e 

l'attenzione al lavoro o a scuola.  

•
I soggetti che hanno ricevuto la notifica di una 
chiam

ata - anche se non l'hanno raccolta - sono stati 
tre volte più propensi a com

m
ettere errori. 

•
Altre ricerche hanno persino scoperto che gli utenti 
eccessivi di più m

edia hanno m
eno m

ateria grigia in 
un'area del cervello responsabile del controllo 
dell'attenzione e presentano ansia, depressione, 
insonnia e im

pulsività. 

 



Stress relazionale 
Relationship Stress 

 •
W

e m
ay think that our phones are bringing us 

closer to our dear ones, but they can actually have 
the opposite effect.  

•
Checking your phone w

hen you are eating dinner 
w

ith your fam
ily or on a date w

ith your partner, 
takes your attention aw

ay from
 being present w

ith 
them

.  
•

W
hen you are overly attached to your phone, your 

relationships and friendships can suffer. A cell 
phone habit can cause conflict, negativity and 
social isolation leading to m

ental stress.  
•

Excessive sm
artphone usage can put your personal 

and professional relationships at risk. 

•
Potrem

m
o pensare che i nostri telefoni ci possano 

avvicinare ai nostri cari, m
a in realtà possono avere 

l'effetto opposto: controllare il telefono quando si 
cena con la fam

iglia o nel corso di un 
appuntam

ento con il proprio partner, distoglie 
dall'essere presenti con loro. 
Q

uando sei troppo attaccato al telefono, i tuoi 
rapporti e le am

icizie possono soffrirne. 
L'abitudine al cellulare può causare conflitti, 
negatività e isolam

ento sociale che portano allo 
stress m

entale. 

•
Così l'uso eccessivo di sm

artphone può m
ettere a 

rischio i tuoi rapporti personali e professionali. 

 



Ansia 
 

•
Anxiety  

•
Research is show

ing that your m
obile phone can 

cause anxiety.  
•

Som
e people experience intense anxiety w

hen 
separated from

 their phones. Som
e even exhibit 

w
ithdraw

al-like sym
ptom

s if they can’t check it.  
 

•
O

ne study determ
ined that: 

•
O

veruse of w
ireless m

obile devices (W
M

Ds) m
ay be 

associated w
ith a form

 of psychological dependency, 
of w

hich a prom
inent feature m

ay be anxiety arising 
from

 separation from
 these devices. College 

students, w
ho are am

ong the m
ost avid consum

ers 
of W

M
Ds, m

ight be susceptible to the negative 
effects of W

M
D overuse 

 

•
La ricerca dim

ostra che alcuni provano un'intensa ansia se separati dai loro 
telefoni.  Alcuni m

anifestano sintom
i sim

ili all’astinenza se non possono 
controllare il telefonino. 

•
U

no studio ha dim
ostrato che l'uso eccessivo di dispositivi m

obili w
ireless 

può essere associato a una form
a di dipendenza psicologica, di cui una 

caratteristica im
portante potrebbe essere l'ansia derivante dalla 

separazione da questi dispositivi. 

•
Gli studenti universitari, che sono tra i più accaniti consum

atori, 
potrebbero essere i più suscettibili agli effetti negativi dell'uso eccessivo   



Depressione 
Depression 

•
The science is overw

helm
ing linking sm

artphone 
use to rising depression and suicide rates, 
especially am

ong teens. 

•
O

ne study, found that teenagers w
ho are glued to 

their sm
artphones are significantly less happy. 

Researchers determ
ined that teenagers w

ho 
excessively used on-screen devices exhibited low

er 
levels of happiness than teenagers w

ho spent 
m

ore tim
e engaging in non-screen activities. 

•
How

ever, having no interaction w
ith digital screen 

devices didn’t lead to happiness either. The 
happiest teenagers found a sw

eet spot of using 
digital m

edia for about an hour per day. 

•
Gli studi che collegano l'uso degli sm

artphone 
all'aum

ento della depressione  
e dei tassi di suicidio, specialm

ente tra gli 
adolescenti, sono orm

ai strabordanti.  

•
U

no studio, ha rilevato che gli adolescenti che sono 
incollati ai loro sm

artphone sono m
olto m

eno 
felici.  

•
Tuttavia, non avere alcuna interazione con i 
dispositivi dello scherm

o digitale non rende di per 
sé felici: sem

bra anzi che gli adolescenti più felici 
sono quelli che hanno livelli interm

edi di utilizzo 
dei m

edia digitali (intorno a un’ora al giorno). 

 



• M
icrow

ave EM
Fs activate voltage-gated Ca2+ channels (VG

CCs) concentrated in the brain. 
• VG

CC activity causes w
idespread neuropsychiatric effects in hum

ans (genetic studies) 
•

26 studies have EM
Fs assoc. w

ith neuropsychiatric effects; 5 criteria show
 causality.  

•
M

W
V EM

Fs cause at least 13 neuropsychiatric effects including depression in hum
ans  

•
Anim

al studies show
 such low

 level M
W

V EM
Fs have diverse high im

pacts in the brain. 
 

I CEM
 a m

icroonde attivano i canali voltaggio-dipendenti del 
Ca2 + (VG

CC) concentrati nel cervello e possono avere effetti 
neuropsichiatrici nell'uom

o (cfr.: studi genetici).  
26 studi hanno associati i CEM

 a effetti neuropsichiatrici (5 di 
questi dim

ostrando rapporti di causalità) tra cui la depressione  



Adolescence is a tim
e of increasing vulnerability for severe 

m
ental health disorders such as depression.  

Epidem
iological studies show

 that the incidence of new
 

cases of depression drastically increases w
ith puberty.. 

Im
portantly, there is grow

ing evidence that sleep 
disturbance in adolescence m

ay predict the developm
ent of 

depression.. In addition to the increase in the prevalence of 
depression w

ith the transition from
 childhood to 

adolescence, there is also a secular trend of an increasing 
incidence of depression during adolescence since the 1960s 



Apple says that iPhone users unlock their phones 80 tim
es a 

day. Even w
orse, research firm

 Dscout found that w
e tap, type 

and sw
ipe our sm

artphones m
ore than 2,600 tim

es a day, on 
average. The m

ajority of us check in front of our kids, during 
m

eetings, w
hile w

e eat and w
hile w

e should be sleeping. 

Apple afferm
a che gli utenti di 

iPhone sbloccano i loro telefoni 80 
volte al giorno.  
Ancora peggio, la società di ricerca 
Dscout ha scoperto che, in m

edia, 
picchiettiam

o, digitiam
o e 

facciam
o scorrere i nostri 

sm
artphone 2.600 volte al giorno.  

La m
aggior parte di noi li controlla 

di fronte ai bam
bini, durante le 

riunioni, m
entre m

angiam
o e 

m
entre dovrem

m
o dorm

ire. 

https://w
w

w
.thebestbrainpossible.com

/phone-m
ental-health-depression-anxiety-addiction/ 



http://yourbrainhealth.com
.au/brain-process-em

otions/ 

M
any regions fundam

ental to m
ood are buried deep in the m

ost prim
ordial parts of the brain; that is, they are thought to have been am

ong 
the first to develop in the hum

an species. This is probably because m
ood is evolutionarily im

portant. The lim
bic system

 is the m
ajor 

prim
ordial brain netw

ork underpinning m
ood. It’s a netw

ork of regions that w
ork together to process and m

ake sense of the w
orld.  

Being so old, how
ever, the lim

bic system
 is rather prim

itive. In day-to-day life it’s controlled by som
e new

er netw
orks that co-ordinate how

 
w

e think and act, so our behaviour is conducive to achieving longer-term
 goals, rather than alw

ays going w
herever the m

ood takes us. 



The Lucifer Principle is a book by How
ard Bloom

.  
It sees a social group, not an individual, as a m

ain subject of 
hum

an evolution. It "explores the intricate relationships am
ong 

genetics, hum
an behavior, and culture" and argues that  

"evil is a by-product of nature's strategies for creation and that it 
is w

oven into our m
ost basic biological fabric 

The G
host in the M

achine is a book 
w

ritten by Arthur Koestler and 
published in 1967. O

ne of the book's 
central concepts is that  
- as the hum

an triune brain has 
evolved, it has retained and built 
upon earlier, m

ore prim
itive brain 

structures.  
- The head portion of the "ghost in 
the m

achine" has, as a consequence 
of poor, inadequate connections, a 
rich potential for conflict 

N
urture 

Culture 

W
AR 

HO
LO

CAU
ST 

1961 

1954 
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Inseguendo la Dopam
ina 

Chasing Dopam
ine 

 •
La dipendenza e la sm

ania - per il telefonino o altro - 
dipendono da una com

plessa interazione di sostanze chim
iche 

del cervello, in prim
is la dopam

ina, un neurotrasm
ettitore 

responsabile della m
otivazione e del com

portam
ento alla 

ricerca di ricom
pense, ed essenziale per il cam

biam
ento 

neuroplastico (che consente il form
arsi di un'abitudine o di 

una dipendenza). 
O

gni volta che il tuo telefono suona, e lo controlli per vedere 
un testo, un m

i piace o un m
essaggio, il tuo cervello ti prem

ia 
con una dose di dopam

ina. 

•
Col passare del tem

po, la dopam
ina viene rilasciata sem

pre  
più precocem

ente e ogni telefonata provoca un'im
pennata 

della dopam
ina.  

La dopam
ina che precede l'azione m

otiva l'utente creando la 
necessità e l’urgenza di agire. Si determ

ina così la necessità di 
controllare e utilizzare il telefono sem

pre di più per ottenere 
la stessa risposta cerebrale. Q

uesto com
portam

ento di ricerca 
della ricom

pensa fa perdere interesse in altre attività…
 

 

1 Area tegm
entale ventrale - nel m

esencefalo: produce dopam
ina e fa parte di una delle 

quattro principali vie della dopam
ina nel cervello - attivata da droghe tra cui nicotina, alcol e 

oppioidi (es.: eroina). 

2 N
ucleo accum

bens - U
na piccola regione del proencefalo dalle antiche origini evolutive, 

che aiuta a regolare le pulsioni di sopravvivenza com
e il cibo e la sete, attivato da droghe 

com
e cocaina, anfetam

ina, cannabinoidi (es. Cannabis) e oppiacei 

Il Sistem
a di ricom

pensa del cervello (la via della dopam
ina) 

3 Corteccia prefrontale - Parte del lobo frontale che è coinvolta in m
olte funzioni cognitive,  

tra cui m
em

oria, linguaggio, pianificazione e processi decisionali 

1 

2 

3 





Dagli studi attualm
ente disponibili è chiaro che i cam

pi elettrom
agnetici a radiofrequenza (RF-EM

F) hanno 
effetti deleteri sui param

etri dello sperm
a (conta sperm

atica, m
orfologia, m

otilità), influenzano il ruolo delle 
chinasi nel m

etabolism
o cellulare e nel sistem

a endocrino e producono genotossicità, genom
ica instabilità e 

stress ossidativo…
.  

.. sulla base delle evidenze disponibili da studi in vitro e in vivo questo studio conclude che l‘esposizione 
prolungata e frequente a RF-EM

Fs può indurre uno stress ossidativo che può portare alla sterilità.  



U
na recente revisione ha identificato 21:27 studi che docum

entano gli effetti negativi dell'esposizione a R
F-EM

F sulla funzione sperm
atica  (m

otilità degli sperm
atozoi , 

aum
ento della produzione di specie reattive dell'ossigeno, riduzione dei livelli di antiossidanti, danni al D

NA)   
B

.J. H
ouston, B

. N
ixon, B

.V. K
ing, G

.N
. D

e Iuliis, R
.J. A

itken The effects of radiofrequency electrom
agnetic radiation on sperm

 function R
eproduction, 152 (2016), 

pp. R
263-R

276 
  G

li stessi autori hanno recentem
ente dim

ostrato che l'esposizione a R
F-E

M
R

 a 0,15 W
 / kg per 3 ore ha indotto una significativa fram

m
entazione del D

N
A negli sperm

atozoi 
... accom

pagnata da danno ossidativo del D
NA se gli sperm

atozoi erano esposti per 4 ore (con dim
inuzione della m

otilità sperm
atica (p <0,05)). 



D
iagram

m
atic representation of various source of R

F EM
F exposure effect on brain and testicular organ and deleterious 

outcom
e 



The aim
 of this article w

as to review
 the existing literature exploring the effects of RF-EM

R on the m
ale 

reproductive function in experim
ental anim

als and hum
ans.. hum

an sperm
atozoa exposed to RF-EM

R have 
decreased m

otility, m
orphom

etric abnorm
alities, and increased oxidative stress, w

hereas m
en using 

m
obile phones have decreased sperm

 concentration, decreased m
otility (particularly rapid progressive 

m
otility) and decreased viability.  

These abnorm
alities seem

 to be directly related to the duration of m
obile phone use. 



H
am

ada JL et al. C
ell Phones and their Im

pact on M
ale Fertility: Fact or Fiction 

The O
pen R

eproductive S
cience Journal, 2011, 5, 125-137 



G
enotoxic effect of RF-EM

W
  

on sperm
 is either  

through RO
S production  

or through direct clastogenic  
chrom

atin breaking effect 



H
am

ada JL et al. Cell Phones and their Im
pact on M

ale Fertility:  
Fact or Fiction The O

pen R
eproductive S

cience Journal, 2011, 5, 125-137 

Heat shock proteins (HSPs) 
increase in response to 
electrom

agnetic radiation 
and RO

S. 
HSPs slow

s the m
etabolism

 of 
the sperm

 and im
pairs the 

blood testis barrier 
interfering w

ith apoptosis of 
dam

aged and transform
ed 

sperm
. 

RF-EM
W

 also induce RO
S 

production through 
disturbance of the 
m

itochondrial m
em

brane 
bound N

ADH oxidase. 
RO

S has im
pact on PKC, histone 

kinase, heat shock protein, 
DN

A and apoptosis.  
Changed plasm

a m
em

brane 
potential and calcium

 efflux 
w

ith resultant calcium
 

depletion leads to decrease 
in the activity of protein 
kinase C (PKC). This 
decrease leads to alteration 
in m

any enzym
es, ion 

pum
ps, channels and 

proteins as w
ell as inducing 

apoptosis 



C
ross sectional view

 of testicular tissue 
show

ing various effects of cell phone R
F-

EM
W

 on cellular com
ponents of the testis. 

In sperm
: a) plasm

a m
em

brane 
becom

es leaky and porous due to E
M

W
 

induced electroporation,  
b) cytoplasm

ic m
itochondria generate 

excess R
O

S
 resulting in oxidative stress 

c) nuclear D
N

A and chrom
atin undergo 

breaks and dam
age.  

In Sertoli cells: a) dam
age to plasm

a 
m

em
brane tight junctional com

plexes 
com

prom
ises the integrity of B

TB
 

(B
lood testis B

arrier) and increases its 
perm

eability resulting in exposure of 
sperm

 antigens to im
m

une system
 and 

form
ation of A

S
A

 (Antisperm
 AB

s),  
b) dam

age to cytoskeleton results in cell 
collapse w

ith  
c) production of excess R

O
S

, and  
d) dislocation of nucleus to a m

ore 
central position.  
In Leydig cells: a) plasm

a m
em

brane 
sustains dam

age w
ith  

b) ++ cytoplasm
ic R

O
S generation, and 

c) nuclear D
N

A dam
age resulting in 

apoptosis. 





doi: 10.4172/2155-9562.S5-003 

DN
A brain cell dam

age has an average latency tim
e of over 30 years before 

increased brain cancer rates w
ould be expected.  

M
obile phone use m

ay lead to a reduced D
N

A repair function resulting in about 
a 2-fold increase in brain cancer incidence,  
or w

ith an increasing rate of initial DN
A brain dam

age from
 m

obile phone use.. 
a 25-fold increase in brain cancer incidence m

ay result. 













Increased risk w
as obtained for both 

cellular and cordless phones, highest in the 
group w

ith >10 years latency period. 



..this m
eta-analysis gave a consistent pattern of an association betw

een m
obile phone use 

and ipsilateral gliom
a and acoustic neurom

a using ≥10-years latency period.  

Int J O
ncol. 2008 M

ay;32(5):1097-103 





-The Interphone Protocol defines "exposed" those w
ho use the phone "at least once a w

eek  
for at least six m

onths" (w
hich m

eans alm
ost never!). Therefore, even if a risk exists, it is 

"diluted" because of the dom
inance, in the sam

ple of subjects exposed to little or nothing…
 

 - Less than 5%
 of the subjects had com

pleted 10 years of latency or continued use of 
phones, w

hich m
eans that m

ore than 95%
 had an exposure tim

e of the totally inadequate, 
since in the m

ajority of tum
ors in test tim

e estim
ated latency is m

uch higher (in som
e cases up to 

30 years).. 
 -Failure to identify the hom

o-lateral tum
ors, that have developed on the side of the head 

habitually used to call, w
hich is the only significantly irradiated during the use of phones, w

ith 
consequent further "dilution" of risk …

 
 









• 7 effects have each been repeatedly reported follow
ing W

i-Fi &
 other EM

F exposures. 
• Established W

i-Fi effects, include apoptosis, oxidat. stress &
: 

• testis/sperm
 dysfunct; N

europsych; DN
A im

pact; horm
one change; Ca2+ rise. 

• W
i-Fi is thought to act via voltage-gated calcium

 channel activation. 
• O

ne claim
 of no W

i-Fi effects w
as found to be deeply flaw

ed. 



5G
 sta m

olto sem
plicem

ente per quinta generazione e si intende l’insiem
e dei requisiti per un certo standard com

unicativo.. 
Per raggiungere velocità così elevate è necessario utilizzare uno spettro di frequenza finora m

ai utilizzato. Il 5G
 sfrutta le onde 

radio tra 30 e 300 G
Hz, lo spettro di frequenza più elevato possibile, che nessuno Stato ha ancora assegnato.  

Fino a qualche anno fa era im
pensabile utilizzare questo spetto per la com

unicazione, m
entre grazie alle ricerche in cam

po 
scientifico è stato dim

ostrato che le onde DI ALTISSIM
A FREQ

U
EN

ZA possono essere utilizzate anche per la connessione. 

https://tecnologia.libero.it/che-cose-il-5g-14525 



Ventiquattro anni dopo il successo dell'introduzione delle reti 
m

obili 2G
 (G

SM
)  

in Europa, un'altra rivoluzione è in vista con una nuova 
generazione di tecnologie di rete, nota com

e 5G
, che apre 

prospettive per nuovi m
odelli econom

ici e com
m

erciali digitali…
 

 La strategia della Com
m

issione per il m
ercato unico digitale 

(strategia DSM
) e la Connettività della com

unicazione per un 
m

ercato unico digitale com
petitivo: verso una società europea 

Gigabite sottolineano l'im
portanza di reti ad altissim

a capacità 
com

e il 5G
 com

e  
risorsa chiave per l'Europa per com

petere nel m
ercato globale 

m
ercato.  

 Le entrate m
ondiali del 5G

 dovrebbero raggiungere l'equivalente 
di  
225 m

iliardi di euro nel 2025.  
U

n'altra fonte indica che i benefici dell'introduzione del 5G
 in 

quattro settori industriali chiave potrebbero raggiungere i  
114 m

iliardi di euro all'anno 



Il testa a testa che ha fatto im
pennare l’incasso 

ha riguardato le frequenze  3.700 m
egahertz 

(M
hz)…

 per sviluppare reti internet m
obili in 

banda ultralarga.  
O

ltre 4,3 m
iliardi di € sono stati investiti su 

questa fascia del futuro 5G, che è disponibile 
subito e quindi perm

etterà alle com
pagnie 

telefoniche di m
ettere a reddito la spesa già dal 

2020, quando è atteso il lancio com
m

erciale 
degli sm

artphone 5G.. Si è chiusa oggi anche 
l’assegnazione dei cinque lotti delle frequenze 
5G

, quelle dei 26 gigahertz (G
hz). Ciascuna delle 

cinque com
pagnie in gara – Telecom

, Vodafone, 
Iliad, W

ind Tre e Fastw
eb – ha ottenuto un 

lotto.. 








