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in the 70s
childhood
obesity
virtually did
not exist
(it was
associated
with rare
genetic
syndromes ):
since then

the increase
has been
rapid and
relentless

Yet the most dramatic increase
concerns children and adolescents



Trends in prevalence of asthma and
allergy  in Finnish young men
http://www.bmj.com/content/330/7501/1186
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Twelve years ago two well-known
experts in Environmental Health, a
pediatrician and an epidemiologist,
launched an alarm from the pages
of the Lancet , affirming that a
silent pandemic of
neurodevelopmental disorders
was spreading, also due to the
shortage of funds in this area of
research

A few industrial chemicals (eg, lead, methylmercury,
polychlorinated biphenyls [PCBs], arsenic , and toluene )
were recognized causes of neurodevelopmental disorders and
subclinical brain dysfunction.G===============GG

Grandjean P. Landrigan Ph



In fact the reports of autism cases per 1,000 children had increased
dramatically over the years in the U.S. from 1996 to 2007

Newschaffer CJ, Croen LA, Daniels J et al. The epidemiology of autism spectrum disorders Annu Rev Public Health. 2007;28:235� 58.
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ASD is  the fastest -growing developmental disorder in the world, the prevalence
of diagnosis having increased by 600% over the last 20 years. New diagnosed
cases (incidence ) in US increased from 15,580 in 1992 to 163.773 in 2003
The estimated prevalence was of
8-12 cases/1000 children in 2012..

Chart showing the increase in autism
diagnosis (A) versus all disabilities (B)
(statistics based on data from the
National Center for Health Statistics)





http://arstechnica.com/science/2012/04/new-autism-studies-find-new-mutations-many-genes-behind-the-disorder/
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The same two authors returned to the problem seven years later,
with a broad review published the Lancet Neurology (2014)



Autism . Lai MC, Lombardo MV, Baron -Cohen S. Lancet. 2014 Mar.

.

Centre for Disease Control (CDC)
Autism and Developmental Disabilities Monitoring Network 2014
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Prevalence of Autism Spectrum Disorders in EU: 0,62 - 0,7%

1:119 Finlandia Mattila et al., 2011

1:87 Svezia Idring et al., 2012

1:59 Gran Bretagna Russel et al., 2014

And it is
increasingly
evident that
the increase
continues
unabated







.. yet many continue to define
autism (and schizophrenia) as
"genetic" diseases !!??!!

As in this case: The risk of autism
connected to unexpected exonic
mutations ...!!??!!



..or here: Autistic children
have > 3 mutations
if compared to unaffected
siblings ...!!??!!



�or in this case: new
mutations disturbing motor
functions could be important
in autism ...!!??!!



Heritability estimates ranged from
81.2%(73.9%-85.3%) to 82.7%
(79.1%- 86.0%). Maternal effect was
estimated to range from 0.4% to 1.6%.
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An equally dramatic
trend show
neurodegenerative
diseases and
in particular

Alzheimer’s
disease
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It has been well known for many years that prenatal life is not fully protected in the uterine microenvironment. But only over the last decade
we have been focusing on mechanisms and modalities of maternal and foetal exposure to an impressive range of chemicals (eg .: endocrine
disruptors) , physical factors (eg .:EMFs) and biological agents (eg .: viruses) able to induce potentially adaptive and predictive epigenetic
changes in the embryo -fetal genome, thus interfering with the programming of tissues and organs in an often irreversible way.



The key-term in this context is
certainly primary prevention
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KKat present many studies, in various parts of the world, are evaluating the
global chemical body burden .. especially in women, embryos/fetuses
and children, providing dramatic results .
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� h£®­¬£È ¦ª­°¢£¡­¬£F§±=~¬=­ ±­ª£²£§¬±£¡²§¡§¢£
°£ª~²£¢=²­j§°£¶~¬¢=aaqWj~°²§¬§¯³£=§±=¦£~´§ª·
¡­¬²~«§¬~²£¢I=¤­ªª­µ§¬¥=·£~°±=­¤=§²±=³¬°£±²°§¡²£¢
³±£§¬=²¦£= ~¬~¬~=®ª~¬²~²§­¬±

� f²=§±=~=©¬­µ¬m£°±§±²£¬²=l°¥~¬§¡=m­ªª³²~¬²=EmlmFI
¡ª~±±§¤§£¢=~«­¬¥=²¦£=?¢§°²·=¢­¸£¬?W=§²±=³±£=µ~±=±­
¢§±~±²°­³±=²¦~²=§²=§±=¬­µ ~¬¬£¢=§¬=²¦£=t£±²£°¬
t­°ª¢= ·=²¦£=p²­¡©¦­ª«=`­¬´£¬²§­¬­¬=m£°±§±²£¬²
l°¥~¬§¡=m­ªª³²~¬²±=EOMNNF= ³²=­¬ª·=~¤²£°=«~¬·
«§ªª§­¬±=­¤=©§ª­¥°~«±=¦~¢= ££¬=®°­¢³¡£¢

� h£®­¬£ §­J~¡¡³«³ª~²£±=§¬=~¬§«~ª±=~¬¢=¤­­¢J
¡¦~§¬±= ·=¤~¡²­°±=³®=²­=~=«§ªª§­¬J¤­ª¢

� t­°©£°±=µ§²¦=°£®£~²£¢=£¶®­±³°£=±³¤¤£°=±£´£°£
¡­¬´³ª±§­¬±=°£±³ª²§¬¥=¤°­«¢£¥°~¢~²§­¬=­¤=²¦£
±·¬~®²§¡=¨³¬¡²§­¬±K



q¦§±=§±~¬­¤¤§¡§~ª=µ£ ±§²£=­¤=²¦£=b³°­®£~¬=`­««³¬§²·²¦~²=ª§±²±=«~¬·=±²³¢§£±=°£ª~²£¢=²­
²¦£=®°­ ª£«=­¤«~²£°¬~ªJ¤£²~ª=£¶®­±³°£=²­=®­ªª³²~¬²±~¬¢²­¶§¡±E§¬=®~°²§¡³ª~°=²­
®£±²§¡§¢£±FW=±¡§£¬²§±²±=¤­³¬¢=²¦~²~ªª=¶£¬­ §­²§¡±=¡°­±±=²¦£=®ª~¡£¬²~ª= ~°°§£°= ·=®~±±§´£
¢§¤¤³±§­¬=~¬¢=°£~¡¦=²¦£=¤£²³±KKKKK=f¬=²¦£=«~§¬=¤£²~ª=­°¥~¬±=E£±®£¡§~ªª·=§¬=²¦£= ª­­¢I=±®ª££¬I
 ­¬£=«~°°­µI= °~§¬=~¬¢=ª§´£°F²¦£=¡­¬¡£¬²°~²§­¬=­¤=²¦£±£=®£±²§¡§¢£±=§±=¦§¥¦£°=²¦~¬=§¬=²¦£
¡­°°£±®­¬¢§¬¥=«~²£°¬~ª=­°¥~¬±K=q¦£=§«®ª§¡~²§­¬±=~°£=­¤=¥°£~²=±§¥¬§¤§¡~¬¡£W=²¦£
~¡¡³«³ª~²§­¬=­¤=²¦£±£=¡­«®­³¬¢±=§¬=²¦£=¤£²~ª=²§±±³£±=µ§ªª=¦~´£=~¬=§«®~¡²=­¬=²¦£
¢£´£ª­®«£¬²=­¤=²¦£=¡¦§ª¢D±=§««³¬£=~¬¢=¬£°´­³±=±·±²£«±

¦²²®±WLL¡­°¢§±K£³°­®~K£³L°£±³ª²L°¡¬LUQOQM|¤°K¦²«ª



`¦­°§­¡~°¡§¬­«~

f¬=¤~¡²®ª~¡£¬²~ª=~ª²£°~²§­¬±~°£
«­°£=~¬¢=«­°£=¤°£¯³£¬²

N

q¦£®ª~¡£¬²~~¡¡°£²~§±=~¬=§¬±£°²§­¬L§¬´~±§­¬=­¤L ·=²¦£
®ª~¡£¬²~§¬²­=«~²£°¬~ª=²§±±³£±W=²¦£°£=~°£=²¦°££=²·®£±=~¡¡­°¢§¬¥
²­=²¦£§¬±£°²§­¬=¢£®²¦=§¬²­=²¦£=£¬¢­L«·­«£²°§³«
J²¦£=®°­®£°=®ª~¡£¬²~~¡¡°£²~W=²¦£=´§ªª§==®£¬£²°~²£=«­°£=­°=ª£±±
¢££®ª·=§¬²­=²¦£=«·­«£²°§³«X
J²¦£=®ª~¡£¬²~§¬¡°£²~W=²¦£=´§ªª§=§¬´~¢£=²¦£=µ¦­ª£=«·­«£²°§³«X
J²¦£=®ª~¡£¬²~®£°¡°£²~W=²¦£=´§ªª§=¥­= £·­¬¢=²¦£=«·­«£²°§³«I
±­«£²§«£±§¬´~¢§¬¥=¬£§¥¦ ­°§¬¥=­°¥~¬±=E ª~¢¢£°FKKK

KKK=§²=§±I=§¬=¤~¡²I~±=§¤=²¦£=E§««³¬­ª­¥§¡~ªF=«£¡¦~¬§±«±=­¤
«~²£°¬~ªJ¤£²~ª=²­ª£°~¬¡£=µ£°£=µ£~©£¬§¬¥=>
KKK=µ£=«³±²=¬­²=¤­°¥£²=²¦~²=²¦£=®ª~¡£¬²~=§±=ª~°¥£ª·~¬=£« °·­J
¤£²~ª=­°¥~¬E²¦~²=²¦££« °·­¦§«±£ª¤=®°­¢³¡£±²­=¡­¬¬£¡²
²­=²¦£=«­²¦£°=²­=¥£²=­¶·¥£¬I=¬³²°§²§­¬I§¬¤­°«~²§­¬KKK=¡£°²~§¬ª·
¬­²=²­=§¬´~¢£=¦£°F

E£´­ª³²§­¬~°·=«£¡¦~¬§±«±²¦~²=~°£«§ªª§­¬±=­¤=·£~°±=­ª¢F



O KKK=£´£¬=«­°£=¡­««­¬=~ªª=­´£°=²¦£=µ­°ª¢
¦~±= £¡­«£®°£«~²³°§²·=E²­¢~·=­¬£=¡¦§ª¢
­³²=­¤=NM=§±= ­°¬=®°£«~²³°£ª·KKKµ¦§¡¦
°£®°£±£¬²±~¬=§¬¡°£~±£=­¤=PMB=­´£°=²¦£
ª~±²=PR=·£~°±KKKKF=KK~¬­²¦£°=±·«®²­«=­¤
¥°­µ§¬¥=«~²£°¬~ªJ¤£²~ª=§¬²­ª£°~¬¡£²¦~²
±¦­³ª¢=¬­²= £=³¬¢£°£±²§«~²£¢KK

iDfkpboj=²­¢~·=¢£¤§¬£±=¢§¤¤£°£¬²=±²~¥£±=­¤
®°£«~²³°§²·W
£¶²°£«£ª·=®°£²£°«=Eª£±±=²¦~¬=OU=µ££©±F
´£°·=®°£²£°«=EOU=²­=PO=µ££©±F
«­¢£°~²£=²­=ª~²£=®°£²£°«=EPO=²­=PT=µ££©±FK



`¦ª­°¢£¡­¬£=§±=~¬=­°¥~¬­¡¦ª­°§¬£=®£±²§¡§¢£²¦~²=¦~±= ££¬=µ§¢£ª·=³±£¢=KKK=§¬=²¦£=c°£¬¡¦=t£±²=f¬¢§£±K=a~²~=¤°­«=²¦£q§«­³¬
j­²¦£°J̀ ¦§ª¢=`­¦­°²=p²³¢·¡­¬¢³¡²£¢=§¬=d³~¢£ª­³®£= £²µ££¬=OMMQ=~¬¢=OMMT=£¶~«§¬£¢¡­« §¬~²§­¬±=­¤=¡¦ª­°¢£¡­¬£
¡­¬¡£¬²°~²§­¬±=§¬=«~²£°¬~ª=®ª~±«~=µ§²¦=¥£±²~²§­¬~ª=¢³°~²§­¬=~¬¢=®°£²£°«= §°²¦=°~²£=§¬=UNU=®°£¥¬~¬²=µ­«£¬KKK=NJª­¥NM
§¬¡°£~±£=§¬=¡¦ª­°¢£¡­¬£=¡­¬¡£¬²°~²§­¬=µ~±=~±±­¡§~²£¢=µ§²¦=¢£¡°£~±£¢=¢³°~²§­¬=­¤=®°£¥¬~¬¡·EJMKOT=µ££©±I=VRB=¡­¬¤§¢£¬¡£
§¬²£°´~ªWJMKRMIJMKMPF=~¬¢§¬¡°£~±£¢=°§±©=®°£«~²³°£=ª~ ­°ESMBX=NPMFK=KKK=q¦£±£=°£±³ª²±=~°£=°£ª£´~¬²=²­=®³ ª§¡=¦£~ª²¦= £¡~³±£
­¤=²¦£®°­ª­¬¥£¢=®£°±§±²£¬¡£=­¤=`¦ª­°¢£¡­¬£=§¬=²¦£=£¬´§°­¬«£¬²=~¬¢=²¦£=¦§¥¦=°~²£=­¤=®°£²£°«= §°²¦§¬=²¦§±=®­®³ª~²§­¬K



f¬=±³¡¦=~
¡­¬²£¶²I=²¦£
­°¥~¬=²¦~²
~¡¯³§°£±~²°³ª·
£¶²°~­°¢§¬~°·
§«®­°²~¬¡£=§±
²¦£mi^`bkq^W
~¬=­°¥~¬=²¦~²
¦~±= ££¬®­­°ª·
±²³¢§£¢³¬²§ª=~
¤£µ=·£~°±=~¥­
~¬¢=²¦~²
£«£°¥£±=~±
~=±­°²=­¤
?_ª~¡©=_­¶?=¤­°
£®§¥£¬£²§¡~ªª·
®°­¥°~««§¬¥
¤£²~ª=²§±±³£±~¬¢
­°¥~¬±



c­°=~ªª=²¦£±£=°£~±­¬±=µ£ ´£=¥­²~¬=§«®­°²~¬²=¤³¬¢§¬¥=¤°­«=²¦£=f²~ª§~¬=j§¬§±²°·=­¤=e£~ª²¦¤­°=~=«~¨­°=®°­¨£¡²
²­=±²³¢·=²¦£®ª~¡£¬²~±E£±®£¡§~ªª·=¤°­«=q~°~¬²­I=²¦£=¡§²·=µ§²¦=²¦£=ª~°¥£±²=§°­¬=~¬¢=±²££ª=®ª~¬²=§¬=b³°­®£FW
Jj~±±±®£¡²°­«£²°·EfwpJ_­ª­¥¬~F
Jf««³¬­¦§±²­¡¦£«§±²°·Er¬§´£°±§²·=­¤=`~¥ª§~°§F
Jb®§¥£¬£²§¡±Er¬§´£°±§²·=­¤=m§±~F
Jj§²­¡¦­¬¢°§~Er¬§´£°±§²·=­¤=j§ª~¬F
Jj£²~ ­ª­«§¡±Er¬§´£°±§²·=­¤=`~¥ª§~°§F
J¤­ªª­µJ³®­¤=¡¦§ª¢°£¬=~²=°§±©= ·=²¦£f²~ª§~¬=c£¢£°~²§­¬=­¤=m£¢§~²°§¡§~¬±EcfjmFWJ£~°ª·=¢§~¥¬­±§±=>>J®£°±­¬~ª§¸£¢=²°£~²«£¬²=>>



E°£¡­¬¬~§±±~ ª£±=¢~¬±=ª£±
®°£«§Ħ°£±=~¬¬ħ£±=¢£=ª~=´§£F

KK=±§¬¡£=£´£°·=§¬²°~³²£°§¬£=~¢´£°±£
£´£¬²±=«§¥¦²§¬²£°¤£°£=®£°«~¬£¬²ª·
µ§²¦=²¦£=£®§¥£¬£²§¡=®°­¥°~««§¬¥
­¤=­°¥~¬±=~¬¢=²§±±³£±=Eale~a²¦£­°·F

_³²«­±²=§«®­°²~¬²ª·I=§²=§±= £¡­«§¬¥=§¬¡°£~±§¬¥ª·=­ ´§­³±=²¦~²²¦£=«­±²=±£°§­³±=¡­¬±£¯³£¬¡£±=­¤=²¦£=§¬¡°£~±§¬¥=£« °·­J¤­£²~ª
£¶®­±³°£=²­=²­¶§¡±=µ§ªª= £¡­«£=£´§¢£¬²=~¤²£°=¢£¡~¢£±E~¬¢=±­«£²§«£±=­¬ª·=§¬=²¦£¤­ªª­µ§¬¥=¥£¬£°~²§­¬±F



c£²~ª®°­¥°~««§¬¥

N

P

O

Ontogeny *

Phylogeny *

a£´£ª­®«£¬²~ª=mª~±²§¡§²·

a£´­b´­

Q

b®§J¥£¬£²§¡
j§±«~²¡¦
ale^

S

T

uuf=`£¬²³°·
b®§¢£«§­ª­¥§¡~ª
q°~¬±§²§­¬

b¬´§°­¬«£¬²

c°­«=d£¬£²§¡±
²­b®§¥£¬£²§¡±

b´­ª³²§­¬~°·
j£¢§¡§¬£

Towards a paradigm shift in biomedicine.
Environmental interference with the human (epi)genome
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Fetal Programming

Differentiation

£®§J«³²~²§­¬±

`£ªª³ª~°a§¤¤£°£¬²§~²§­¬W=~¬b®§¥£¬²§¡®°­¡£±±

The actual genetic program of a single multicellular
organism is the product of nine months of epigenetic
adaptive -predictive �formatting� of trillions of cells )

This is the stage of life which is far more sensitive to
information coming from the environment (particularly to
maternal -fetal stress, to nutritional errors, to  pollutants ..)

1
2

Nature 447, 425-432 (24 May 2007)

The fourth keyword is developmental plasticity `£ªª³ª~°=a§¤¤£°£¬²§~²§­¬W=~¬£®§¥£¬²§¡®°­¡£±±
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Differentiation
is the process
through wich
the organism
changes from a
zygote to a
complex
system of
tissues and 200
cell types
(genetically
identical .. each
with its own
epigenetic and
morpho -
functional
characteristics )
..
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This image clearly shows the "power" of the epigenome and the predominant role of
environmental information in the phenotypic shaping of cells, tissues , organisms ..
the huge phenotypic ( morpho - functional) difference between a lymphocyte and a
neuron is not due to DNA, which is virtually identical in the two cells , but to the
manner in which the same genome has been  utilized by the two cells , on the basis of
the in formation (positional and environmental) received during the first months
of life (for neuron in the first 2 years) and processed by the epigenetic networks

The fourth keyword is developmental plasticity
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The Epigenome learns from its
experiences

� Epigenetic tags act as a kind of cellular
memory.

� A cell’s epigenetic profile -- a collection of
tags that tell genes whether to be on or off
-- is the sum of the signals it has received
during its lifetime

http://learn.genetics.utah.edu/content/epigenetics/epi_learns/



Brodmann areas

(Ib) The building of the software (the
connectome ) is epigenetically modulated

(I) The building of the hardware
is under genetic control

The human Connectome

Neurodevelopmental disorders

Neuro -psychiatric diseases
Neurodegenerative diseases

Ancestral cablage Individual cablage
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Brain plasticity and modulation of its structure and its functions

Motility of
neurons and in
particular the
formation of
new
connections
(synapses) can
be modified
(perturbed) by
exposure to
environmental
stressors
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The Individual wiring
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Timeline of Key
Human
Neurodevelopmental
Processes and
Functional
Milestones **

Silbereis JC, Pochareddy S, Zhu Y, Li M, Sestan N. The Cellular and Molecular Landscapes of the Developing Human Central Nervous System . Neuron. 2016;89(2):248� 268. doi:10.1016/j.neuron.2015.12.008

postnatal years (y).

Post -conceptional days (pcd),

Post-conceptional weeks (pcw)

Synaptogenesis� beginning
between 10 and 20 weeks
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Figure 1 Smoking in mothers alters neurodevelopmental processes in the fetus . Maternal smoking alters the DNA methylation
of genes involved in placental and fetal development, leading to neurodevelopmental disorders in the offspring.
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F2 Epigenetic targets of alcohol exposure in the fetus. Gestational alcohol exposure induces histone modification, alteration in DNA methylation
pattern and miRNA targets, and expression of genes associated with fetal developmental process , leading to neurodevelopmental disorders.



F3 Effect of maternal dietary deficiency on fetal development.
The absence of essential dietary supplements in maternal diet during gestation leads to a disruption in metabolic pathways an d several
epigenetic alterations in the fetus , triggering abnormal uterine development and neurodevelopmental disorders .



F4 Effect of maternal metabolic conditions on fetal development.
Metabolic conditions at gestation such as GDM, obesity, and hypothyroidism induce epigenetic alterations in the fetus , leading to a series of
metabolic and immunogenic changes triggering neuroanatomical and neuropsychological deficits in the developing brain .



Possible mechanisms mediating the pathological effects of maternal infection on the developing organism in utero

Marie A. Labouesse et al. Am J Physiol Regul Integr Comp Physiol 2015;309:R1-R12

�2015 by American Physiological Society

stress hormones

cytokines
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Urs Meyer

Developmental neuroinflammation and schizophrenia

Progress in Neuro-Psychopharmacology and Biological Psychiatry, Volume 42, 2013, 20� 34

http://dx.doi.org/10.1016/j.pnpbp.2011.11.003



Chemosphere. 2004 Mar;54(10):1459-73. Infant exposure to polychlorinated dibenzo -p-dioxins,
dibenzofurans and biphenyls (PCDD/Fs, PCBs) --correlation between prenatal and postnatal

exposure . Wang SL, Lin CY, Guo YL, Lin LY, Chou WL, Chang LW.

Giuseppe Giordano ISDE Palermo

Higher PCDD/F levels were found in placenta (10.3 TEq-
pg/g lipid ) and venous serum (9.1 TEq-pg/g lipid ),
compared to those in breast milk (7.6 TEq-pg/g lipid ).
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Dioxines & Furans

Incinerators , landfills .. primitive
waste recycle , etc.



Giuseppe Giordano ISDE Palermo

Pre or postnatal exposure ?

on a lipid basis, the highest concentration of PCB in
placenta (5027 ng/g fat) was 2.8 times higher than the
highest concentration of PCB in breast milk (1770 ng/g
fat)
J Expo Anal Environ Epidemiol. 2000 May -Jun;10(3):285 -93. PCB exposure in utero and via breast milk. A
review. DeKoning EP, Karmaus W. Et al.

PCBs
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�Organophosphates higher 3rd trimester expos: 60% increased risk  ASD
�Pyrethroid insecticide just prior to conception or for 3rd trimester at
greater risk for both ASD and DD (developmental delay)

�Carbamate : risk for DD increased (Arprocarb : Undene, Propoxur =
Baygon ).

Giuseppe Giordano ISDE
Palermo
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Living near a freeway, based on the location of the birth,
and third trimester address, and autism
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We detected a dose -
response relationship
between increased prenatal
PAH exposure (measured in
the third trimester but
thought to index exposure
for all of gestation ) and
reductions of the white
matter surface in later
childhood that were
confined almost exclusively
to the left hemisphere of the
brain and that involved
almost its entire surface



Tiny particles (UPs 0,1 ) enter the brain after
being inhaled

Oberdarster, G. et al. Translocation of
inhaled ultrafine particles to the brain .
Inhalation Toxicology (Nature Jan 2004 )

Brain cells that pick up smell can carry nanoparticles inside

http://www.nature.com/news/2004/040105/pf/040105 -9_pf.html



rm±=®~±±
£~±§ª·
²¦°­³¥¦
²¦£
­ª¤~¡²­°·
¬£°´£
~¬¢
²¦£=___
§¬²­
²¦£= °~§¬



f¬=²¦£=«­±²
®­ªª³²£¢=¡§²§£±
£´£¬=¢­¥±
¦~´£
^ª¸¦£§«£°D±
¢§±£~±£



The frontal cortex of an 11-month-old healthy MC
dog exhibits A�42 staining of a diffuse plaque ,
surrounded by a microglia-like nucleus

The frontal cortex of a 17-year-old MC boy � shows a diffuse
A�42 plaque (red product) and GFAP-negative astrocytes

The frontal cortex of a 36-year-old MC male with an E3/E4 ApoE genotype
.. shows abundant mature and diffuse A �42 plaques (red stain) along
with GFAP-positive reactive astrocytosis
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Alzheimer�s Disease (AD) -Like Pathology in Aged Monkeys after Infantile Exposure to Environmental
Metal Lead ( Pb): Evidence for a Developmental Origin and Environmental Link for AD
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aleĴa£´£ª­®«£¬²~ª
Eb« °§­Jc£²~ªF=l°§¥§¬=­¤=^aK

The cause for most Alzheimer’s
cases is still essentially unknown
(except for 1% to 5% of cases
where genetic differences have
been identified)���� .

The Journal of Neuroscience,  2008 � 28(1):3 � 9 � 3



Increased amyloid
Ab-deposition

Accumulation of  hyperphosphorylated
microtubule associated protein t �tangles�

(LEARn ) model : early e nvironmental factors such as
exposure to Pb, nutritional deficiencies (e.g., folate or
B12), or oxidative stress alter DNA epigenetically , by
reducing the activity of enzymes as DNMTs�
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Another transgenerational
effect , is based on a broad
longitudinal cohort study

(Nurses’ Health Study II )
which identified maternal
exposure to abuse in early
childhood (!!) as a risk factor
for having a child with autism e
(Nurses ’Health Study II)
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The Holocaust left its visible and invisible marks not only
on the survivors, but also on their children . Instead of
numbers tattooed on their forearms , however, they may
have been marked epigenetically with a chemical coating
upon their chromosomes , which would represent a kind of
biological memory of what the parents experienced.
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FROM BREAST MILK TO BRAIN

Hosseini SM Neurol Res Int 2014

Differentiation of breast-milk stem
cells to neural stem cells and neurons

Neurons

Oligodendrocytes

Astrocytes
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Relative frequency of articles with epigenetic or epigenetics in their title
David Haig Int. J. Epidemiol . 2012;41:13-16
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The microbiome is the most powerful "epigenetic internal modulator" of early childhood
A quick search for �Microbiome �in scientific journals online demonstrates how significantly
this field of research has been growing over the past ten years
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