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TUTTI GLI UOMINI SONO RESPONSABILIT
PER L’'AMBIENTE, I MEDICI LO SONO
DUE VOLTE

Lorenzo Tomatis

Codice di Deontologia Medica - Art. 5

medico e tenuto a considerare 'ambiente nel
uale 'uomo vive e lavora quale fondamentale
eterminante della salute dei cittadini.
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EUROSTAT: aspettativa di vita libera da malattia dopo i 65 anni in Europa
(valore medio e massimo) e in Italia
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Fonte EUROSTAT (agg. 7.2.2014):



http://ec.europa.eu/health/indicators/indicators/index_en.htm

Riduzione delle malattie infettive a fronte dell’aumento delle

malattie croniche negli ultimi 60 anni

The New England Journal of Medicine
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Il rischio di ammalarsidi tumore
Therisk of developing cancer

RISCHIO CUMULATIVO
OGNI QUANTE PERSONE UNA e DESTINATA AD AMMALARSI

UOMINI DONNE
INCIDENZA ~ MORTALITA’ INCIDENZA MORTALITA’

Totale (escluso epiteliomi della cute)
Prostata

Mammella

Polmone

Colon-retto

Vescica




Figure 2.1: Number of new cases and rates by age and sex, all

malignant neoplasms (exc NMSC), UK, 2003
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Cancer Incidence and Death Rates™ in Children 0-19 Years,

1975-2008
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database. National Cancer Institute, 2011. Mortality — National Center for Health Statistics, 2011.




Trend dellPincidenza dei tumori infantili 1970 - 1999
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Steliarova-Foucher E, Stiller C, Kaatsch P, Berrino F, Coebergh
JW, Lacour B, Parkin M._Geographical patterns and time trends
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adolescents in Europe since the 1970s (the ACCISproject): an
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105
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A Silent Pandemic

Industrial Chemicals Are Impairing
Grandjean P.

The Brain Development of Children Worldwide

For immediate release: Tuesday, November 7, 2006

THE LANCET

wolume 22 December 20068, Fages 2

Developmental neurotoxicity of industrial chemicals

P Grandjean, PJ Landrigan

Neurodevelopmental disorders such as autism, attention deficit disorder, mental retardation, and cerebral palsy are
common, costly, and can cause lifelong disability. Their causes are mostly unknown. A few industrial chemicals (eg,
lead, methylmercury, polychlorinated biphenyls [PCBs], arsenic, and toluene) are recognised causes of neuro-
developmental disorders and subclinical brain dysfunction. Exposure to these chemicals during early fetal development
can cause brain injury at doses much lower than those affecting adult brain function. Recognition of these risks has
led to evidence-based programmes of prevention, such as elimination of lead additives in petrol. Although these
prevention campaigns are highly successful, most were initiated only after substantial delays. Another 200 chemicals
are known to cause clinical neurotoxic effects in adults. Despite an absence of systematic testing, many additional
chemicals have been shown to be neurotoxic in laboratory models. The toxic effects of such chemicals in the developing
human brain are not known and they are not regulated to protect children. The two main impediments to prevention
of neurodevelopmental deficits of chemical origin are the great gaps in testing chemicals for developmental
neurotoxicity and the high level of proof required for regulation. New, precautionary approaches that recognise the
unique vulnerability of the developing brain are needed for testing and control of chemicals.




Malattie del neurosviluppo

Ritardo mentale (disabilita intellettuale)

Disturbi dell'apprendimento (dislessia)

Disordini dello spettro autistico
Disordini motori (coordinazione, Tics)

Altro (malattie genetiche, esiti
traumatici, malattie da neurotossici).

I disordini del neurosviluppo affliggono il 10 - 15 %

di tutti i nati.

La prevalenza di autismo e del disturbo da deficit di attenzione
e iperattivita sembrano in aumento nel mondo.




Boom di disabili e dislessici

Numero di studenti con problemi specifici di apprendimento
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An equally dramatic
trend show
neurodegenerative
diseases and

{(BY DECADES IN U.S.A. FROM 1500-2050})

In particular
Alzheimer's
disease

NUMBER OF VICTIMS

YEARS
AGE 65.74 YEARS . AGE 7584 YEARS . AGE 85+ YEARS

Since 2000 there has been a 66% increase in Alzheimer's diagnoses. 6th leading
cause of death in the United States.

5.4 million Americans are living with the disease.

15-20 million more Americans will be diagnosed by 2040




Semen quality
in Danish occupational health cohorts

Human Sperm

n=1196
Suppression
Median Totdl |
spettn count
100 4
50 4
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Bonde JP etal, 1997

From the Study of
Scottish Male

Wiedian 260 -

e Reproductive Health
220 - www.link.med.ed.ac.uk/
200 - HEW!/repro/default.ntm

Data from Irane etal 1996



epidemia di obesita: solo I'eccesso nella dieta e
ne e responsabile ?




Questi 2 topini sono geneticamente
identici, ma fenotipicamente assai
diversi

Quello di sinistra non e soltanto

e giallo (agouti), ma predisposto a

diabete 2 e cancro

Tutto questo essenzialmente a causa
del fatto che un singolo gene mutato

puo essere espresso 0 meno..

a seconda del fatto che sia stato o

meno epigeneticamente marcato
silenziato nelle primissime fasi della

vita (il topino di dx ha il gene metilato

grazie alla somministrazione alla
madre nel corso della gravidanza di

genisteina,

un componente della soia

che dona gruppi metilici)

Source: Randy irtle, Ph.D., Duke University Medical Center, Used wit

These inbred mice are genetically identical. They are each about a year old and both ard
female, Their different characteristics result from differences in the epigenome. The moth
er of the mouse on the left received a normal mouse diet. The mother of the mouse on th

right received a diet supplemented with genistein, the phytoestrogen found in soy prod
ucts. Genistein increases the incidence of brown offspring by altering the epigenome rathe
than mutating the genome — an example of nature via nurture.




The Toxic Origins of Disease

Researchers say endocrine-disrupting chemicals can permanently harm the developing organism
and may even promote obesity. But the chemical industry doesn't want you to believe them.

Liza Gross

Child obesity may
begin with prenatal
exposures.

vOLUME 116 | Humeer 12 | Decembar 2008 - Ervironmental Health Perspecthves




Walter Ricciardi

Presidente Istituto Superiore di Sanita

«Va
detto che quando non c’erano i vaccini
e gli antibiotici si moriva a 40 anni.

Ricciardi, sponsorizzato da:
Abbvie e Glaxo SmithKline



|ARC (International Agency for Research on Cancer )
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* Nel 2014, la IARC ha classificato le
emissioni del diesel come sicuramente
cancerogeni per 'uomo (gruppo 1)



Grandi opere e salute

Aumento del traffico (polveri, NOx, etc.)

Uso di agenti surfattanti che alterano le
caratteristiche del suolo.

Eventuale presenza di amianto, radioattivita,
metalli pesanti (Al, Cd) nel terreno



Emissioni diesel

I 90% del particolato (PM) prodotto dal

traffico e attribuibile alle emissioni da motori
diesel

Le emissioni diesel alterano il DNA

methylation pattern (predisposizione all'asma
e iIpometilazione dello sperma).



Emissioni diesel

Fase gassosa (CO, NOx, benzene,
formaldeide)

Particolato (carbonio elementare e organico,
cenerl, solfati e metalli)
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Fe Mg Ca Cr N Pb Zn Ba Cd
Metal

Table 1: Metal Concentrations in Particulates of Diesel Engine Exhaust and Diesel Fuel

S. No. Metal Metal Concentration (pg/m"' )
Engine Load Diesel Fuel
Idle 40% 70% 100% (ng/g)

1 Fe 258 2912 195.6 1723 155

2 Mg 125 112.8 95.4 86.5 47

3 Cr 59.2 46.3 35.2 31.8 28

4 Ni 42.1 36.0 322 24.9 25

5 Pb 35.2 28.1 24.6 18.3 35

6 Zn 85.6 76.3 72.5 68.1 29

7 Ca 936 845 823 815 139

8 Ba 16.1 14.9 13.5 12.6 32

9 Cd ND ND ND ND 2.8
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Th c Ne“f EH gl 1n d There is consistent evidence that the

levels of fine particulate matter in

« e the air are associated with the risk of
]Ourn al Of Me dlClne death from all causes and from
cardiovascular and respiratory

@ Copyright, 2000, by the Massachuserts Medical Society illnesses. These ﬁndings Stl’engthen
the rationale for controlling the
levels of respirable particles in
outdoor air. (N Engl J Med
2000;343:1742-9.)

VOLUME 343 DECEMBER 14, 2000

FINE PARTICULATE AIR POLLUTION AND MORTALITY IN 20 U.S. CITIES,
1987-1994

JoNATHAN M. SameT, M.D., Francesca Dominict, PH.D., Frank C. CURRIERO, PH.D., Ivan Coursac, M.S.,
AND ScoTT L. ZEGER, PH.D.

Mean No.
of DeaTHS FROM
Mean Mo,  CaRDIOVASCULAR ANNUAL AnNnuAaL
ofF Deatis/ amp RESPIRATORY IncomE HiGH-ScHooL IncomE
Cmy or MetrorouTan Area CounTiES PorPuLaTION Day Causes/Day <%$12,675 GrapuaTe  >$100,000
percentage of population
Los Angeles Los Angeles 8,863 104 148 87 148 70.0 79
New York Bronx, Kings, New 7,510,640 1909 108.3 17.6 714 7.5
York, Richmond,
Queens, Westchester
Chicago Cook 5,105,067 1139 62 14.0 734 5.5
Dallas—Fort Worth, Tex. Collin, Dallas, 3,312,553 479 26 11.7 79.0 5

Bockwall, Tarrant
Houswon Harris 2,818,199 399 20 15.5 74.0
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The adverse effects of ultrafine particles may be mediated in part by their ability to inhibit
phagocytosis.. in part by their pro-inflammatory 0
{ |
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Inquinamento e cuore

1rcu1at10n e

Learn and Live..

Residential exposure to traffic is associated

with coronary atherosclerosis.

4,494 individuals living in close proximity to a major urban road

Increased coronary artery calcium scores

(a marker of coronary atherosclerosis) by 60%

Hoffmann B et al. Circulation (2007) 116: 489-496



Inquinamento e ictus

Associations of Fine and Ultrafine

Particulate Air Pollution

With Stroke Mortality

in an Area of Low Air Pollution Levels
Jaana Kettunen et al. Stroke 2007;38;918-922

We therefore evaluated the effects of several particle measures including, for the
first time to our knowledge, ultrafine particles (<0.1 um) on stroke.

...PM2.5, but also ultrafine particles and carbon monoxide,

are associated with increased risk of fatal stroke...




S

L’emorragia cerebrale puo
essere causata
dall’esposizione alle polveri
fini ed ultrafini e puo
manifestarsi appena due ore
dopo I’esposizione

1) Stroke. February 2007
2) S Yamazaki et al. Environmental
Medicine. Sept. 2006
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Capyright & Tha MeBrawe-HI Companies, I Famnisshan meguirad far reprodu cidanar display.

Olfactory bulb
—— Affarentnerve fibers
Vi (offactory narva) ”'nfi'i‘,';”
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Figure 12. Close proximity of olfactory mucosa to olfactory bulb of the CNS. Inhaled NSP[s], especially
below 10 nm, deposit efficiently on the olfactory mucosa by diffusion, similar to airborne “smell” mole-
cules which deposit in this area of olfactory dendritic cilia. Subsequent uptake and translocation of solid
N5P[s] along axons of the olfactory nerve has been demonstrated in non-human primates and rodents.
Surface chemistry of the particles may influence their neuronal translocation. Copyright © the McGraw-
Hill Companies, Inc. Reproduced from Widmaier et al. (2004) with permission from McGraw-Hill.

Environmental Health Perspectives + wvorume 113 Inumeer 7 | July 2005




Effetti sulla salute umana in % per ogni incremento
di 10 microgrammi/m3 di PM10 e PM2.5

polmone

Effett PM10* | PM10** PM2.5***
Mortalita generica +0.6 +1.3 +6
Mortalita per patologie +1.3 +2 1
respiratorie ' '
Mortalita per patologie +0.9 +1.4 +12
cardiovascolari ' '
Ricoveri ospedalieri +0.7
Pazienti over 65 anni
Mortalita per cancro al +14

*Anderson HR WHO Regional Office for Europe 2004

**MISA Meta Analisi Italiana su otto grandi citta italiane

***Pope A.C., Journal American Association 2002
Pope Circulation 2004




Ossidi di Azoto
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Ossidi di azoto asse del Brennero
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PM10 media annuale

2005

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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Linee guida OMS, aggiornamento 2005

PM — media annua

>
@

Air Qualitm;;
Guidelines

Livello media _

annua (ug/m3) (ug/m3)

Interim target-1 70 35 Livelli di PM associati a mortalita

(IT-1) cronica superiore del 15 % di
guella osservata a livello AQG

Interim target-2 50 25 Rischio di mortalita prematura

(IT-2) diminuito di circa il 6%rispetto al
livello IT-1

Interim target-3 30 15 Rischio di mortalita prematura

(IT-3) diminuito di circa il 6% rispetto al
livello IT-2

Air quality 20 10 | livelli piu bassi ai quali si sono

guideline osservati aumenti di mortalita

(AQG) totale, per tumore polmonare e
per cause cardiopolmonari (Pope
et al., 2002). Si preferisce 'uso
del valore guida del PM, ..

http://www.euro.who.int/Document/EQ0038.pdf




| limiti di legge sono calcolati su individui adulti
di circa 70 kg di peso corporeo




| bambini sono piu sensibili agli

inquinanti ambientali perche...

A parita di peso essi introducono
maggior quantita di aria, acqua,
cibo

PSS 1 meccanismi di detossificazione non
sono ancora completi

olteplici organi ed apparati non
sono ancora completamente
formati

Sono piu a contatto con suolo, mani

in bocca7. \




| LIMITI DI LEGGE TUTELANO DAVVERO LA SALUTE?
Non esiste un EFFETTO SOGLIA, ossia una concentrazione al di sotto della

quale non si registrano con certezza effetti sulla salute per sostanze
tossiche e cancerogene.

1946 1978 1994

Benzene
parti per milione

100 10 0.3

1991 (OMS) 2001 (Comunita

Europea)
Diossine
miliardesimo di mg 10 pg/kg/die 2 po/kg/die
Segnalati effetti di “disruption endocrine” a
Atrazina dosi 30.000 volte inferiori a quelle

considerate “ sicure”



Livelli di arsenico nelle acque destinate a consumo umano: evoluzione
delle disposizioni di legge e raccomandazioni scientifiche

1942, the
U.S. Public
Health
Service
(USPHS)

50
microgrammi

/

litro

Direttiva
europea
98/83/CE

10

microgrammi

/

litro

e pertanto non esiste un effetto soglia di sicurezza

Decreto
legislativo
31/2001
modificato e
integrato con
successivo
D.Lgs. 27/02,
in vigore dal
2003

10 microgrammi/
litro

Commissione
Europea
documento n.
C(2010)7605

28 ottobre 2010

10 microgrammi/
litro

deroghe reiterate in Italia
fino al 28 ottobre 2010
L’arsenico ¢ un cancerogeno di classe 1 secondo la classificazione dell’Agenzia di

Ricerca sul Cancro (I.A.R.C.) e agisce anche come Interferente Endocrino a dosaggi
estremamente bassi e al di sotto dei limiti ammessi per legge

WHO

contenuto
auspicabile
As =0

fattibile
As tra 0-5
microg./It



La salute e un continuo

REACTING

Hormal functioning Common and rever sible Persistent
distress




AMBIENTE

gas, vernici, smog, radioattivita,
deodoranti, formaldeide, materiali

per il legno, colori, cavi d’ alta

tensione, cellulari, TV, computer

(elettrosmog)

IGIENE DI VITA

fumo, caffe, te, alcolici,
droghe, doping.
Scarsa idratazione,
sedentarieta

ALIMENTAZIONE

coloranti, conservanti,
additivi, zucchero, raffinato,
Insetticidi, xenoestrogeni,
farmaci

1 RN s .
Konservierunas-
stoffe

|l nostro organismo:

FA RMACI
antibiotici, fans, cortisone,
analgesici, anestetici, vaccini

GEOPATIE

corsi d’ acqua, falde acquifere,
campi magnetici, radiazioni,,
radon

INFEZIONI

virus, batteri, miceti, focalita

STRESS

rumore, conflitti lavorativi-
sociali-familiari

come se fosse una vasca da bagno ( o0 una botte)



Everything should be made

X as simple as possible
: : X God is subtle but not malicious
but not simpler. R

Albert Einstein

* God does not play dice

E la celebre affermazione che suggella I'acceso dibattito tra Einstein e i
sostenitori di una certa interpretazione della fisica quantistica...

* | believe in Spinoza's God who reveals himself
in the orderly harmony of what exists

“We can’t solve problems by using the
same kind of thinking we used when we
created them”

‘A clever man solves a problem,
a wise man avoids it”




"Fatemi girare
le palle e metto
obbligatorie
anche le
supposte”

MPdM




Many toxicants
rapid

cause
~ alterations in gene

expression by
activating protein

\hinase signaling
cascades.
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! HDACs:

Histone Acetyltransferases; =
within minutes
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Nuclear Receptor

Chromatin itself is the direct target of many toxicants *
toxicant-induced perturbations in chromatin structure

.. to
may precipitate adverse effects.. FQorcing genome to change




La teoria dell’evoluzione
Lamarck e Darwin

LAMARCK DARWIN
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LAMARCK'S

TWO CENTURIES OF GENIUS AND JEALOUSY

EVOLUTION




- 5 A& sermce of the U5 Mational Library of Medicme

- NCBI PUb ed and the Mational Instiutes of Health

www.pobmed.gov
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1 1: Matl Cancer Inst Monogr, 1979 May:(51):159-84,

(4) Tomatis legacy

Prenatal exposure to chemical carcinogens and its effect on subsequent generations.

Tomatis L.

That exposure of pregnant animals to chemical carcnogens results in the occurrence of tumors
in the progeny 15 well documented, Fvidence Nas been accumulated on at least 56 chnemicals
pertaining to different chemical groups, The experimental evidence was followead by
obgervations in humans regarding the increased nsk of cancer In daughters of women who
received stibestrol during pregnancy. Additional experimental evidence is accumulating on the
possibility that exposure during pregnancy results in an increased incidence of tumors for more
than one generaton of Untreated descendants. Studies done on mice with DDA and on rats ?
with MNU and ENU showed that exposure to the carcinogens during pregnancy resulted in a hig
incidence of tumars in animals of the first generation and in an increased incidence of tumors at
spedfic sites in untreated animals of the second and third generations.

FPrAID: 384260 [Pubied - indexed for MEDLINE]



The DES-tragedy could contribute to clarify the
problem: endocrine-mimetic molecules and many
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— In girls, DES exposure as a fetus led to 2.5 fold increase in
breast cancer risk, greatly elevated risk of uterine cancer
(during ages 20-40) and abnormal urogenital development

— In males, DES exposure has an elevated risk of epidydimal iR AT el ok ST
cysts and sometimes led to abnormal testicular GRANT CHEMICAL COMPANY, INC.. s.ooniyn 26 nov.

development and 20-fold increased chance of hypospadia

Figure 2
Medical journal advertisement for prenatal tablets with
vitamins and diethylstilbestrol

.. DES exposure induces changes in the expression of several uterine genes
involved in tissue patterning, such as Wnt7a, Hoxa9, Hoxal0, and Hoxall,
contributing to changes in tissue architecture and morphology ...
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Tubercle

Bacillus
identified

ENGLAND AND WALES

Tuberculosis

in England & Wales
from the book
The Cruel Deception,

Dr Robert Sharpe, 1988.
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