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K AMBIENTE = ..... L’ insieme delle condizioni

fisico-chimiche e biologiche che permettono e
favoriscono la vita degli esseri viventi....

KQRALIMENTO = Sostanza che, introdotta

nell'organismo vivente, sopperisce al dispendio di
energie e fornisce materiali indispensabili alla
reintegrazione, all’eventuale accrescimento e allo
svolgimento di funzioni fondamentali per la vita
dell'individuo e della specie.....




Il rapporto tra 'ambiente e gli alimenti si & instaurato ancor prima della
comparsa dell’'uomo sulla terra, in seguito alla organizzazione dei fattori
abiotici ( luce, acqua, aria, nutrienti) e biotici ( forme di vita varie) in biomi,
ecosistemi, comunita ecologiche, caratterizzati ciascuno da vari livelli
trofici .
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Alla base dell’esistenza vi e la catena alimentare: Luccessione dei vari
livelli trofici attraverso cui avviene il trasferimento di energia e di massa
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L'uomo non appartenendo ad alcun
livello trofico, non fa parte della
catena alimentare ma ne costituisce
I'anello di chiusura, in quanto da
essa attinge nutrienti ed energia per
il proprio sostentamento. Questo da
una parte garantisce la specie umana
dall’ estinzione, poiché I'uomo
attinge il suo nutrimento da ogni
trofismo ambientale, dall’altra lo
rende piu vulnerabile alla
contaminazione



L'uomo ha ricercato, in maniera crescente e proporzionata alle
proprie conoscenze, le migliori condizioni per alimentarsi. Si e
procacciato gli alimenti con metodi inizialmente compatibili con
la dinamica dei processi naturali :

agricoltura

. caccia
pastorizia




Ha inventato la cottura per
rendere il cibo piu digeribile e
appetibile e Ila salagione,
I'essiccamento, [|'affumicamento
per conservarlo.
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L'uomo, nel ricercare le migliori condizioni di benessere, si € cimentato
in avventure tecnologiche sempre piu sofisticate. Tali attivita hanno
introdotto nell’ ambiente miriadi di elementi, spesso sconosciuti, non
compatibili con la vita, di provenienza fisica, chimica e biologica.

Lo sviluppo tecnologico ha sconvolto
la dinamica ambientale rendendo
innaturale il rapporto ambiente
alimenti:

Xenobiotici,
Es. pesticidi,

metalli.....

L’agricoltura da
estensiva e
divenuta
intensiva
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Mangimi (scarti
animali,
antibiotici,
anabolizzanti...)

La pastorizia é divenuta

allevamento industriale
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Mezzi chimici Es. Conservanti

La conservazione
degli alimenti viene
effettuata con mezzi
chimici e fisici

Freddo Es. Congelamento

Mezzi Fisici Radiazioni Es. UV,
Gamma; Calore Es. Sterilizzazione,
Trattamento UHT




CRESCITA POPOLAZIONE = INTERFERENZA

L’INTRUSIONE
NELL’ECOSISTEMA
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MODIFICAZIONE DISTRUZIONE
SCONVOLGIMENTO

IMMISSIONE DI
XENOBIOTICI NON
BIOCOMPATIBILI

INDUSTRIALE (BELLICA)
FRAMMENTAZIONE
DELL’AMBIENTE
NATURALE AGRICOLA
PER ATTIVITA’

URBANISTICA

-DECLINO DELLA BIODIVERSITA
-FALTERAZIONE DEI CICLI BIOGEOCHIMICI
-SOTTRAZIONE DI NUTRIENTI
-ESALTAIONE DI FENOMENI OLIGOTROFICI NATURALI (EUTROFIZZAZ.)
ALTERAZIONE METEOCLIMATICHE
-CONTAMINAZIONE DELLA CATENA ALIMENTARE

| progresso della ricerca, sia

empirica che scientifica, ha
generato livelli ottimali di
benessere, debellando Ia
grandi epidemie e
contrastando le gravi
carestie;

tuttavia il conseguente
sviluppo tecnologico ha
spesso sconvolto la dinamica
ambientale con le Vvarie

attivita da quella agricola a
quella urbanistica, da quella
industriale a quella bellica.
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@ WMO Climate Risks, Extreme Events and Related Impacts

ALTERAZIONI METEO CLIMATICHE
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Eyes on the Earth

Fly along with NASA's Earth-orbiting satellites
and view our planet’s vital signs with this real-
time data visualization.
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The "Great
Migration" north of
the early 20th
century, people
from the Northeast
and Midwest have
been moving to
Atlanta
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Oggi si leggono sconvolgimenti ambientali quali : il declino della biodiversita

diversita genetica Do i 4 4 e Sottrazione di nutrienti

praterie mangrovie coralli paludi Foreste fluviali
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CONTAMINAZIONE DELLA CATENA ALIMENTARE

CONTESTI LAVORATIVI COINVOLTI DALLA PRESENZA DI IE

Inceneritori per lo smaltimento dei rifiuti:

con fluidi isolanti in PCB

Comparto industriale
in specifici cicli produttivi
(es: produzione di Magnesio)

Petrolchimica

Cantieristica navale

Industria della vetroresina

L. Caporossi, B. Papaleo, S. Calicchia. ISPESL. ISBN 978-88-62-30-084-1. Aprile 2010

in particolare per rifiuti speciali —_—
ad alto contenuto di plastiche

Comparto elettrico:
smaltimento di vecchi condensator] | ——————

Industria ceramica

Industria elettrica ed elettronica

Comparto agricelo

8
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Industria di produzione di pesticidi
PESTICIDI,
FITOFARMACI

| Industria della plastica |

INTERFERENTI
ENDOCRINI

| Industria della gomma |

RITARDANTI
DI FIAMMA

Industria estrattiva e metallurgica

Industria di vernici e colorasg—

oEffetti tossici acuti
€ Cronici

eMutageni
eCancerogeni
eTeratogeni

— -

Maggiormente esposti sono i bambini
che assumono sostanze tossiche in
misura maggiore in quanto
proporzionalmente alle caratteristic

staturo-ponderali, si alimentano pJE,
degli adulti. 5
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Tra gli esempi piu significativi che evidenziano il nesso di causalita tra inquinamento
ambientale, contaminazione alimentare e salute umana possiamo ricordare Hiroshima,
Chernobyl (26 apriLE 1986).... Fukushima (11 Marzo 2011)

Sono passati oltre 36 anni

oLyt globs . onp dall'incidente ma i pericoli
Gli incidenti di questo tipo causano un 0 el U bl B L
. . . . svaniti. In aree che allora
rilascio prolungato di sostanze 00 risultarono interessate dalla
radioattive, che si disperdono su contaminazione radioattiva la
lunghe distanze e interessano territori . itis e CUI e T
. - . Cesio 137 € ancora
molto vasti tanto da potersi o i clevata, cosi come per
trasformare in catastrofi di dimensioni Fukushima anche se le analisi
internazionali. I effettuate da una task force
istituita presso il Fukushima
Agricultural Technology
e Center sono rassicuranti, la
ripresa economica appare

racueL carson’s Nei primi anni 60, Rachele sher contaminatio P

Carson nel suo libro

Primavera silenziosa 1932-1968 - , uno
sversamento costante di
metilmercurio da un’industria
chimica causd accumulo nei
molluschi, nei crostacei e nei
pesci, entrando nella catena
alimentare e causando cosi
avvelenamento da mercurio degli
abitanti del luogo.

denuncia i danni ambientali
e sanitari prodotti dall’ uso
in agricoltura dei pesticidi,
soprattutto del

1961-1975 - ,
vengono scaricate
nell'ambiente e sulla
popolazione vietnamita
80.000 t del potente
erbicida, agente Arancio

1976- , esplode un
reattore di un impianto chimico
si verifica una pericolosa fuga

: ’ di diossina. Moria degli animali, - Nl'\‘engnagfr : (diossina e arsenico) con
g m&%sﬁ > K AL contaminazione  di  ortaggi, WH,OMAﬁgnks' |' | effetti devastanti per la

frutta,verdura e numerosi casi popolazione e I'ambiente.

d'intossicazione.

il DDT viene ancora ut|I|zzato nei pae5| deI terzo mondo per combattere la
malaria. La buona notizia & che I'uso globale del DDT per il controllo dei
vettori di malattie € diminuito da 10 paesi che lo utilizzavano per la
spruzzatura residua interna (IRS) nel 2010 a cinque paesi nel 2019.
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4 )

Klueste sostanze sembrano interferire sul Interferiscono

funzionamento del sistema endocrino agendn

D negativamente su:

almeno a tre livelli:

* simulando |'azione di un ormone naturale - differenziazione,
(effetto agonistico); \ Al sviluppo e

* bloccando i recettori ormonali maturazione fetale
(effetto antagonistico); — - riproduzione

* interferendo sulla sintesi, sul trasporto, sul - comportamento
metabolismo e sull’escrezione degli ormoni sessuale

naturali.

- funzione tiroidea.

eccessiva
rispetto a quella
all'ormone

4 )
Il Parlamento Europeo, durante la seduta del 2 Luglio 2013, ha incluso i preparati ormonali
17alphaethinylestradiol e 17-beta-estradiolo e I'antidolorifico Diclofenac in una "watch list" di sostanze
inquinanti "emergenti.

Dal gennaio 2023 il nonilfenolo e il beta-estradiolo si cercheranno obbligatoriamente fra le sostanze
emergenti nelle acque potabili (decisione UE 679/2022 come da direttiva UE 2184/2020)

\_ J
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Additional exposure of HMs
through organism’s food or
milk {dietary exposure)

nimalglaz‘l'g on h
irrigated with

contaminated effluent

Toxle hazards of HMs

Bloaccumulation of heavy
metals In food chaln

of heawy metals in

¥ & . \ P e - Z
Mt Groundwater Soil pollution with HMs,  Additional exposure of HMs for smokers
pollution with HMs  effluent used in crop irigation  (soil-tob plant-cigar kers)
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C Direct
> radiation

I”n”” Animals /
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External radiation =
from land and sediments Inhalation
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in air and water)

L' intromissione dell’ uomo modificato Fassetto

g Tofico con - Finfroduzione i nuove  specie INFEZIONI E TOSSINFEZIONI ALIMENTARI
Imediante tecniche di ingegreria genetica.

Organismi  Geneticamente Maodificati (OGM), ovvero
individui di specie innaturali che, inserendosi nei livelli
trofici, possono avere un impatto ambientale tale da
alterare il delicato rapporto armbisnte/alimenti.

Nature Reviews | Microbialogy

% 2015 Crown Copyright

" % ' Gli OGM sono utilizzati in agricoltura per migliorare |2
5 > resistenze dei prodotti agricoli contro 18 sostanze chimiche,
\ f gli infestanti, le avwersita climatiche, e per ritardare la
- maturazione dei prodott agricoli consentendone un utilizzo
programmato in qualsiasi luogo e periodo dell'anno.
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Harmful Algal Blooms in the

Margherita Ferrante®, Salvalore Sciacca, Roberto Fal
Depantment G.F. ingrassia, Hygiene and Pubic MHealth, Linsersit

Open Access
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Abstract

A harmiul algal bioom (HABS) is del
Merine sigal towins are responsible for
exposure bo aemsolized boxing. The img
the ervircnimeantal health eflects of chig
are an emerging issue. Consumplion ¢
syndromes: paralylic shelfish poisonin
shelfish poigoning &nd cguatera fish po
thee Medilemanean Sea.

Keywords: Harmful algal blosom: Mediterranean
shellfish  poison; Ciguatera hsh  poisoning  Diart
puisoning Meurotoxic shellfish poisoning; Paralytic she

Introduction

Algae ase unicellular microscopic plants that are th
life. An algal blosm develops in the marine or freshwati
when there is an excess of growth of these organis
changes in that environment. A harmiul algal bloom (H
as a bloom that has deleterious efects an plants, anim
[1.2]. Phytoplankion blooms, micro-algal blooms, u
tides, or harmiul algae, are all texms for these natw
phenomena [3]. HABs can deplete the oxygen and bla
that ether organisms need 1o live, and some HABs releas:
dangerous to animals and humans. Marine algal toxing
fior an array of haman illnesses associated with consumgp
and exposure o asrosolized toxing., On a worldwide bas
toxins are responsible for more than 60,000 intoxicatio
year, with an overall mortality rate of 1.5%. In addition
busman health, algal toxing are responsible for extensive
and shellfish and have been implicated in the episodi
marine mammals, birds, and other animals dependent
frod web. The impacts of algal toxine are generally ob
intoxications, whereas the effects on health of chronic ¢
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Carcinogen Role of Food
by Mycotoxins and Knowledge Gap

Margherita Ferrante, Salvatore Sciacca and Gea Oliveri Conti
University of Catania, Department “G.F. Ingrassia” Hygiene and Public Health,
Ttaly

1. Introduction

In today’s world health and safety are among the basic human needs. Ensuring food safety
has been a major focus of international and national action over the last decades.

Both, microbiclogical and chemical risks are of concern. The “World Health Organization”
(WHO) has identified as significant sources of food-borne diseases contamination of food
and feed by mycotoxins (toxic metabolites of molds) and the contamination of fishery
products by phycotoxins (toxins produced by algae).

Despite public health and prevention managers have paid particular attention to
mycotoxins, in several areas of the world they are still an important food safety issue (Fig 1).

Vot medicine
‘path. micro- 9"‘:“:“' Components
4% o 5 food additives |
—~ = S - %

Fig. 1. Notifications for food and feed in 2005 (from EU rapid alert system, by European
Commission 2006).

Mycotoxins can cause diseases in humans, crops and animals that have led many Countries
to establish limits on mycotoxins in food and feed to safeguard people’s health, as well as
the economical interests of producers and traders.
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Abstract

Food contansistion by allstoxin B1 (AFB1 . produced by mycotoxigenic strins of s
E

s spp. causes severe medical and
Their ability 1o inhibit fungal

a future application in food axsirices. AFR detection was carried out by LC-ESITQD sualytical approach. Leman (Citrass kimon
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Introduction

Safe food enhances individual and populstion health.

Challenges in fuod ssfity inelude ehemieal, biologcal, phys-
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etal 2018; Fakhri et sl 2013; Zuccarello et al, 2019; Keramat
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ABSTRACT

Mucraplastics in food is a relatively new research field wath only few studses available so far. Scientists
have been pointing out that some of these studies apply questionable analytical methods. Nevertheless,
media often use such results to gain attention of the readers. It is therefore of particular significance, that
only those scientific ty pr data an the cantent of
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Microplastics (MPs) represent a current public health concern sinee ity has not yet fully investigated. They ke o e anl i n e et e

el el ety e o o e e e v
wese found in several foods, but 10 the best of pur knowledge, at this time no dat was reparted for the edible -

Lpwerds: Wticrcphctics (M} are comidered 2z emar et thicat o butnan health, M compkbe dai il wxs an bO's
vegetables and fruits. We focused on diet exposure aiming to evaluste the sumber and the size { < 10 pm) of MPs [ E— presence i fih Heus and their Bananizien by hunans. The grst sudy ains o denct and quantdy the e g el e e s e st M e
in the most commenly comsumed vegetables and fruits, in relation to their recommended daily insake too. MPs [ resence. o9 (3 i severs) el seaond (S s, s snd finnad S i, SR e i o b S v, s
Ermand daly Il extracian and amalysis were caried out ming an innavative lalisn methedalogy and SEM EDY, respectively. fre— et el e st coee Saa b were T e i, % 2 g o we
E

Finally, we caleulated the Estimated Daily Intakes (EDs) for adults and children for cach type of vegetal and

ok Actmcted through an emovative extraction method couglad to the SENE-EDI bechonlogy. The Bstinaned Taily

fruit.

The higher median (IQR) Jevel of MPs in fruis and vegesable samples was
97,800 (72.175-130,500), respectively. In particular, apples were the most contaminated fruit smples, while
carror was the most contaminared vegetable. Conversely, the lower median (QR) level was abserved in letruce
samples 52,080 (: 5.75,475). Both vegetable and fruit samples MPs levels were characterized by wide
variabiliey. The smallest size of MPs was found in the carrot smples (1§1 pm), while the biggest anes were
found in the lestuce (252 pm). Both vegetable and fruit sumples had size of the MPs characterized by low
variobiliey. We found the highest median level of MPs in samples purchased fram the *frusiter 3° (124,900 p/g)
anel the lowest in those purchased in “supermarket” (87,600 p/g). The median size of the MPs had overlapping.
dimensians in all the purchase sites, with the exceptian of the samples purchases] at the “shop at km rero 2°
which b skightly smaller size (1.81 pm)

The highest adults’ (4.62 E +08) and children's (141 E +06) EDis are due the ingestion of apples, instead the
lowest are due in the ingestion of carrots (sdults 296 E +04; children: 1 15 E+05)

We hypothesized that the mechanism of uptske and trasslocation of MPs can be the same described and
reparted far carbon-nanomatcrials, This may be o passible enslocatian route of MPs by envirament to ve
getablcs permitting, s, the iranslocatian or uptake inside of their biological systcms
he resulis obtained it is ungent Emponiant i perform wxicolagical and epiemiclogical studies o
the possible effects of MPs on human health

investigae fo

1. Introduction
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[Crioaldi et al., 2020).
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EFFETTI DELLA DIETA SULLA SALUTE

= o . <7 2015
(2] o, Irvohved in carbohydrate & 5
(=) ) metabalism and translocabon f d t -, mationa
o O the Oun a lon —— ok
. Improves Promats . .
el ) 3 () o ™ t t 4 fac.ong/soils-2015
s 1 of NUIITION
imvolvedin : ;
ek SAAA 5 Eﬁ‘% 18 Plasaley rleiain Soil degfad";ﬁon
(7 Fuitng - and musde function ~—_#” the loss
@Qu’? o - o i I:?;‘Ien?jmts i "o 13? gﬁitomicro an
5 |, carrier necessary for Needed forimmwune system heslth ® macmnutrients
O O st plant growth i et ant-POOT S
— S Quickens maturiy and human e ;
disease resistance © Fstquelty healﬂl_ Mn:himwm . .._._LGE}:"S ‘ St 3 ecessary ] o
Reduces plant respration () O a ndh:i;f;m Lo A e :
£ Flavour iz | i X
Promotes rook formation et e e
0 o S e —] | © pillion people
i : Pomsssdgtepeces — ) |~ O O"erz‘ e onutrient
shhaency © Q) Se=cqualiy Minkains aci-ase balance —__ @ suffer from 1'“1@,
ity © O e T

[ Z]>o
o

0

Essentiz| to fetal development and
Functionalicy Functioning of reproductive system. ~——g _
Key component of enzymes —_— 1\

Promote ‘:‘

Helps delfiver eygen __-*9@ \
iy S soil management \
Tl \ for healthy soils,
" healthy food
Ao ant of 509 y ® A, ! tg
enzymes DNA A . \ and healthy people

Mimgee
Soil macronutrients

ZME

015 -BCI7501/12,15

aane™

Soil micronutrients ™  fillage

)i .. Healthy soils for a healthy life

RO 2




~ Non tutti gli OGM alimentari sono autorizzati, fra circa venti
prodotti autorizzati i piu comuni sono mais, soia e colza.

L'Europa nel 2004 ha consentito lI'uso di OGM esprimendo parere favorevole alla
produzione e commercializzazione di alimenti OGM purché venga adottato il principio
della * sostanziale equivalenza *

L'Ttalia ha da sempre avuto un atteggiamento di estrema cautela e recependo le
Direttive Europee 1829/2003 e 1830/2003, REG. 65/2004, Direttiva 412/2015 ne ha
consentito I" importazione e I'uso ma non la coltivazione

Il dibattito sull'impiego degli OGM e ancora aperto, sebbene L'EFSA valuti la
sicurezza dei nuovi prodotti geneticamente modificati prima che i gestori del
rischio assumano la decisione di autorizzazione la commercializzazione.

L'EFSA valuta i potenziali effetti degli OGM sulla salute umana, degli animali e
dell'ambiente. Le sue valutazioni si basano su fascicoli di dati scientifici presentati

- dai richiedenti e su qualsiasi altra informazione scientifica del caso.

Both US and EU evaiuate scientific ressarch on:
Nutritional content

L'EFSA applica i principi della valutazione del rischio da OGM tenendo conto dei
seguenti aspetti:

Caratterizzazione molecolare: valutazione della struttura molecolare delle
proteinedi nuova creazione, del loro funzionamento e delle loro potenziali
interazioni.

Analisi comparativa: confronto tra pianta GM e sua controparte convenzionale.
L'obiettivo € quello di rilevare le differenze di aspetto osservabili nella pianta,
come altezza e colore (caratteristiche fenotipiche), e caratteristiche agronomiche,
come la resa. L'analisi mette a confronto anche i valori nutrizionali della pianta GM
e quelli della sua controparte convenzionale.

Valutazione della potenziale tossicita e allergenicita.

Valutazione del potenziale impatto ambientale.

Una volta autorizzato dai gestori del rischio, a un OGM viene concessa una licenza
per il mercato europeo della durata di 10 anni. Al termine dei 10 anni deve essere
valutato di nuovo dall'EFSA prima che qualsiasi decisione alla riautorizzazione
venga assunta dai gestori del rischio.
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Mediterranean
diet
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Gut Microblome

4 Minimally processed plant-based foods  Oxidative stress
(e.g. fruits, vegetables, salads, dried fruits) Jinflammation
4 Mono- and poly-unsaturated fatty acids 4 immune function
(e.g. olive oil, fish) APinsulin sensitivity
4 Fiber intake (complex, insoluble and JMetabolic syndrome
‘microbiota-accessible’ carbohydrates)  Obesity and type-2 diabetes
4 Phytochemical and vitamin intake +Low density lipoproteins;
 Processed food (e.g. red meat); { Cardiovascular diseases
J Saturated fatty-acids; J Bowel diseases
JCalorie intake; J Colorectal cancers
JAmino acid intake (e.g. choline, L-carnitine) L Neurodegenerative disorders
A
|
[}
4 Microbiota-derived metabolites
(acetate, propionate, butyrate)
4 Gut Homeostasis
— L Gut dysblosis
JOpportunistic pathobionts
JGut leakiness

UNA CORRETTA ALIMENTAZIONE
AIUTA A PREVENIRE LE MALATTIE CARDIOVASCOLARI
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LIMIT CONSUMPTION
OF RED AND
PROCESSED MEAT

LIMIT CONSUMPTION
OF SUGAR
SWEETENED DRINKS

LIMIT CONSUMPTION
OF ‘FAST FOODS’ AND LIMIT ALCOHOL
OTHER PROCESSED
FOODS HIGH IN FAT, World 7% American CORINERDN
STARCHES OR SUGARS Cancer [/ 1 Institute for
Research | (' Cancer
Fund * Research

EAT A DIET RICH DO NOT USE
INWHOLEGRAINS, (M. Y .48l = NlIB SUPPLEMENTS
VEGETABLES, FOR CANCER
FRUIT AND BEANS PREVENTION
Not smoking and avoiding other exposure to tobacco and FOR MOTHERS:
BE P:gﬁﬁ”'“ excess sun are also important in reducing cancer risk. BREASTFEED Ynim

Following these Recommendations is likely to reduce intakes
of salt, saturated and trans fats, which together will help
prevent other non-communicable diseases.

BABY, IF YOU CAN

AFTER A CANCER
BEA DIAGNOSIS: FOLLOW OUR
HEALTHY WEIGHT RECOMMENDATIONS,
IFYOU CAN

]'(Es}ﬁ'f:ﬁef- we will beat cancer

'OW many cancers
can be prevented?

" 'CANCER PREVENTION
and the
2015 DIETARY GUIDELINES

HOW THEY ALIGN

USDA" AICR=*
DIETARY ; Food) Nutrition;
GUIDELINES Physical Activity,
FOR AMERICANS and the Prevention
2015-2020 . of Cancer:
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Role of Emerging Environmental Risk Factors in

Thyroid Cancer: A Brief Review

haria Fiore !, Gea Oliveri Conti **, Rosarie Caltabiano * Antonine Buffone *, Pictro Zaccanclls !,
Livia Cormnaci ',Humhrh[‘-m’ nd.hl.tph-n'ihl‘mnu"

! Eavieonmental and Food Hyvoene Laboraton
Advanced Tecknologies "CF, Ingrassia”, Unis

1 Department of Medical and Surgecal Soences. Beod aud Che mical Tomizology 146 (2020) 111778
Anatome: Pathology. Catania, Ttaly

' Department of Ceneral Surgery and Specalty
Vitiorio Emancele PO G Rodobon, Urdversit

* Hivpuene andd Preversve Medicone Specubran

Advanced Technologes, "G F. Ingrassia”™, Cat
s Cererale, Departenit of Madseal ss =

Ieggranns”, Carsras, Daly Dietary habirs and thyroid cancer risk: A hospital-based case—control study |55
Lof e 4 ST L i Tel: =3 in Sicily (South Italy)

Reverved: dade; -‘-l-'II'P-"d- dane; Published: dake Maria Fiore , Antonio Cristaldi, Valeria Okatyeva, Salvatore Lo Bianco, Gea Oliveri Conti,
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1. Inroduction 2012), although there is evidenee that other factors may play a roe
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timates of cancet inciderce and mortality, produced by the Intemational — obesity are known 10 increase the sk of thyroid cancer (Chol =t al,
Agency for Ressarchon Caneer (IARG), thytoid cancer is resparsible far  2004; Dal Maso eral , 200%; Bray etal , 2018; Fiore eral, 20198 Meman
S57 000 cases worldwick. In particular, the global incidence rare  eral, 500%; Zhang el 2013 Franceschi etal , 1995; Pererson etal
calculared for women in 2018 was 10,2 per 100 000 three times higher  2012), On the contary, udlike other cancers, cigarete smoking and
than in men, Mortal ity rates are much lower with rates from 0.4 00,5 aloohol consumption were amoriated with a decreased risk of thyroid
per 100 000 in menand women respectively, and an estimated 41 000 cancer (Kirabara eral, 9212)

ceaths (Bray et al, 2018). several authors investigated the rele of the distary factors on thyroid
The eticlogy of thywoid cancet is ot well established. The ooy well  cancer risk (Choi et al, 2014; Dl Maso et al., 200%; Franoeschi et al,
confirmen risk factor for thyroideancer is ionizing radiation (Fonetal,  1991). In paricdar, goftrogenic foods such as crciferows vegetables

¥ T partme ut "G Ingeaseia’, Univevsity of Catania, Via Santa Sofia, B7, 95123, Catania, Taly
Bl addrea e Bunict it (M. Bote)

ttye /o 0rg/ 10,1016, £t 3030 111778

Received 38 May 20 80; Received in vevised fnrm 14 Geptembe v 8020; Accepted 21 fepteatber 2030

Available ouline 36 Geptembe r 3020

0I7B6015/8 2020 The Autorfe] Publiabed by Bleevier Ltd This & an opew secess aticle under the CC FYNCHD liveme
ko e e AR

www.nature.com/scientificreports

scientific reports

M) Chack for updats.

OPEN Exposure to emissions from Mount
Etna (Sicily, Italy) and incidence
of thyroid cancer: a geographic
analysis

Paolo Boffetta™®”, Lorenzo Memeo?, Dario Giuffrida?, Margherita Ferrante® &
Salvatore Sciacca®

An increased incidence of thyroid cancer has been reported in the area close to Mount Etna, the
largest volcano in Europe located in Northeastern Sicily. We tested the hypothesis that exposure to
the emissions from the volcana is associated with thyroid cancer in 186 municipalities from three
provinces surrounding the volcano (1.9 million inhabitants). We measured the angle between the
bearing of the municipalities and each direction, with special focus on South-East, the prevalent
direction of the plume, and conducted a regression analysis on 2003-2016 incidence rates of thyroid
cancer, adjusting for distance from Mount Etna, population size, and income. A 10-degree increase

in the angle with South-East was associated with a decrease in thyroid cancer rates in the whole
population (-0.67 casesf100,000, p =0.002) and in women (- 1.54/100,000, p<0.001), and were
rabust to several sensitivity analyses. Similar results were obtained for East-South-East direction.
These results support the hypothesis of a potential role of exposure to the plume from Mount Etna in
determining the high rates of thyroid cancer. The results need to be confirmed in analytical studies,

in which information of exposure to chemicals originating from the volcano, as well as other possible
causes, should be carefully measured, molecular characteristics of the tumors and taken into account.

Mount Etna is the largest active volcano in Europe, located in the province of Catania in Northeastern Sicily.
Gas emissions from its active summit craters contain a sizable amount of heavy metals and halogens, including

iodine'?, resulting in measurable human exposure (e.g."). Several studies have estlmated the proportion that
is deposited on the ground in various forms (.g., aerosol, solid crystals)', and the of
ground water’. Previous studies have addressed the potential impact o Etna volcanic emissions on human health,
‘including multiple sclerosis®?, amyotrophic lateral scleror including thyroid cancer'*""
In particular, an analysis of 2002-2004 incidence of thyroid cancer in Sicily identified a higher rate in Catania
province, which was attributed to p:
activities". These and other authors'* hypothesized a role of the volcanic environment, possibly related the
presence of heavy metals and other carcinogens in the aquifer used for drinking water in the surrounding area.

We aimed at testing the hypothesis that exposure to the emissions from Mount Etna is an additional route of
exposure to carcinogens of volcanic origin that can explain the increased incidence of thyroid cancer, by analyz-
ing the correlation between the incidence of the disease and the angle between the bearing of the municipalities
and each direction, with special focus on South-East, the prevalent direction of the plume.

Results

‘The incidence rate of thyroid cancer in the study population was higher than those reported in other areas of
Sicily, and comparable to other high-incidence areas in other ltalian regions (Table 1). The median number of
annual cases of thyroid cancer by ywas 071, and four had no cases of thyroid cancer
during the study period. The median number of annual cases by health district was 12.82.

“Stony Brook Cancer Center and Department of Family, Population and Preventive Medicine, Stony Brook
University, Lauterbur Dr., Stony Brook, NY 11784, USA. “Department of Medical and Surgical Sciences, University
of Bologna, Bologna, Italy. *Department of Experimental Oncology, Istituto Oncologico del Mediterraneo,
Viagrande, Italy. “De and Advanced "G.F. Ingrassia®, University
of Catania, Catania, Italy. “email: paclo.boffetta@stonybrookmedicine. edu
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ALIMENTAZIONE E SALUTE

Brown sugar
is healthier than
white sugar.

Olive oll is low
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but It Is healthier.
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