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Fertility biomarkers
identification

major MAN

Infertility pollutants
identification RECOVERY

pollutants, food
intollerance, chronic stress,
dietary habits Vs. fertility

it is a human biomonitoring study with multidisciplinary approaches
involving, environment, life-style and diet, using the qualitative and
quantitative alterations of human semen, as a key to understand both the
level of environmental quality and its long term modifications to set out
health risks for populations in relation with their living environment as well as
diet and lifestyle.
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The performance of the quality and quantity of the sperm in the last 70 years

1992 (Carlsen et al., 1992) 2013 (Le Moal J et al. 2013)
- - — Sperm Concentration (France)
| Figure ource: Rolland et al,, Human Reproduction (2013) 28 (2): 462-470
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Levine et al. (2017)
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The incidence of male infertility is increasing in industrial countries from 7% - 8% in 1960 to 20% - 35% in
1990, and persists to augment incessantly.

This dramatic growth of infertility is becoming a top priority for the public health

These decline lead us to consider human semen as the most faithful mirror of
lifestyle and environmental changes in the last 70 years in western countries
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WHY HUMAN SEMEN? $
Elective biomarker of environmental exposure
1) The decline of human sperm is already an epidemiological information on high

environmental sensitivity, considering also differences in areas within the same
country or even in the same region that support the fact that environmental factors,
present in some areas but not in others, may be responsible for the decline in semen
quality [Nordkap L. et al 2012, Zhou N et al. 2014, Bergamo et al. 2016]

2) Epidemiological studies in exposed individuals for professional reasons and in the
inhabitants of areas contaminated by nearby settlements, show: Reduction of sperm
motility, concentration, morphology, DNA sperm damage, repeated abortions and
genetic and epigenetic damage

3) Many Toxicology studies in animal models show how some of the major
environmental organic and inorganic contaminants reduce seminal quality

4) In fact, the pollution impact, generally to several pollutants simultaneously influence
both quantity and quality of gametes and the mechanisms put forward in the
literature, that probably working in combination are: genetic and epigenetic
alterations, hormonal imbalance, oxidative stress induction [Carré J et al. 2017]
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WHY HUMAN SEMEN?

Elective biomarker of environmental exposure
Spermatogenesis unlike oogenesis from puberty onward is continuously and
therefore more easily exposed to insults in his stages of continuous
replication and so male germline accumulates mutations faster than female
one [Justin P et al. 2007, Ségurel L et al. 2014]

Sperm cells are more susceptible than eggs to the effects of oxidative
damage, because they lack significant antioxidant protection because of
reductive cytoplasmic space for an appropriate armoury of defensive
enzymes and significant amounts of polyunsaturated fatty acids. [Aitken RJ et
al. 2016

Furthermore in semen simultaneously is possible measure environmental
contaminants and in vivo effects on sperm cells, which are readily available,
with features sensitive to environmental pollutants such as motility,
morphology and the integrity of the DNA strand.
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2009 Jensen TK et al. Good semen quality and life expectancy: a cohort study of 43,277 men. Am J Epidemiol
;170: 559-565
2014 Eisenberg ML et al. Semen quality, infertility and mortality in the USA. Hum Reprod., 29:1567-74
2015 Eisenberg MLelationship between semen production and medical comorbidity. Fertil Steril. 103:66-71.
2017 Latif T et al. Semen quality is a predictor of subsequent morbidity. A Danish cohort study of 4,712
men with long-term follow-up. Am J Epidemiol. 2017 May 11. doi: 10.1093/aje/kwx067

Relative risk of death according to fertility status and percent of sperm aged 50 years in 1980.
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These epidemiological and toxicological data show how the male reproductive system is particularly
sensitive to exogenous (pollution) and endogenous stress, therefore with preventive and/or mitigation aim

of environmental effects on human health of EcoFoodFertility Project the MALE REPRODUCTIVE

SYSTEM seems ideal to seize the first signs of harmful effects on human health arising from the
pollution as a

SENTINEL ORGAN and Human Semen an ideal “KEY” of the relationship
between Environment and Health

Environment Health

THE DUAL FUNCTION OF HUMAN SEMEN
“Environmental and Health Marker’
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Developing a better understanding of the effects of environmental
pollutants on human semen parameters, evaluating qualitative profiles

and the bio-accumulation, in homogeneus subjects living in areas with
different environmental pressures;

Qualifying human semen as an early and sensitive Environment and Health
Marker;

Proposing “Human Seminal Model” for early detection and prevention of
environmental health risks, useful in innovative programs on health
surveillance;

iv) Identifying lifestyle and especially Dietary approaches with anti
inflammatory, antioxidant and detoxifying properties may be effective in
mitigating and reducing environment impact (pollutant
bioaccumulation) on human health improving human semen quality in men
living in polluted areas;




NNV, =
el EcoFoodFertility

ambiente, alimentazione, fertilita

NEED FOR TRUTH
Health Status of Population of «Land of Fires»

(Campania Region in Southern Italy)

““Land of Fires” is an area of Southern Italy illfamed for multiplicity sources
of pollution (illegal disposal of urban, toxic and industrial wastes, dumping
practices, traffic, intensive agriculture), widespread on high territorial
extension with 2,5 million inhabitants. This area probably has no equal in the
world for exposome studies

Verifying biohazard indexes through checking the status of contaminants
bioaccumulation and biomarkers of effect and susceptibility in homogeneous samples
of population living in areas with different environmental pressure index and
proposing innovative preventive programm to safeguard public health
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Participant No Participant institutions involved in first Acronym Country
call of Horizon EU Programm

1 Scientific coordinator National Research Council: ISA — CNR ITALY
IFC -ISTM ISTEC - ISPAAM -
IMT
2 partner University of Naples — Dept. of UNINA ITALY
Environment and Earth Science
3 partner University of Heidelberg (Uro- SLK GERMANY
Andrology Clinik of Heilbronn)
4 partner University of Athens - Medical UOA GREECE
School - Dept. of Ecotoxicology
5 partner Consorci Sanitari de Terrassa CST SPAIN
6 partner CatLab CATLAB SPAIN
7 partner University of Budapest (National  SE HUNGARY
Institute of Andrology)
8 partner Veterinary Research Institute - VRl CZECH REPUBLIC
Genetics and reproduction
9 partner Institute of Experimental Medicine EM CZECH REPUBLIC

- Academy of Sciences of the
Czech Republic
10 Partner ISDE - Intern. Soc. Doctor for IDEA I ARMR
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R EC R U ITI NG SU BJ ECTS 18-40 healthy men, no smokers, no drinkers ,

no professional exposed, no chronic deseases

Medical examination ‘Withdr Food and LifeStyle Questionnaire

Female Protocol:
Follicular fluid
microbiome BLOOD on going to....

Semen analysis + DNA integrity (by SCD ),
sperm aneuploidy study, epigenetic
evaluation on sperms

Heavy metals , PAHs , dioxins , PCBs ,
nanoparticles , Bisphenols , Phthalates ,
Parabens , Pfoas,Pesticides.

RedOx status, lipidomc status,
metabolomics, proteomics, antioxidant
enzymes,

Blood analysis and hormone dosage Cytogenetic I
analysis. Genetic analysis with study polymorphisms o
genes involved in the metabolic detoxification
mechanisms and DNA repair to the definition of
individual susceptibility - Heavy metals , PAHs , PCBs
Dioxins , nanoparticles , bisphenols , Phthalates ,
Parabens , Pesticides,. Rating redOx state,

epigenetics and other omic analysis, microbiom]:
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Men recovery: dietary approach

A Randomized Clinical Trial (RCT) will be carried out on three groups to
evaluate the effects of diet for three months on exposure and effect semen
biomarkers

Organic vegetarian

diet Vegetarian diet Normal diet

AIM

Verifying if different dietary approaches may be effective in
modifying pollutants bioaccumulation and effect biomarkers
(semen parameters, DFI, sperm telomere lenght, semen
redOx status, sperm epigenetic, lipidomic status,
metabolomic, proteomic, antioxidant enzymes)
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Epigenetics and male reproduction: the consequences of paternal lifestyle on fertility, embryo
development, and children lifetime health. Clinical Epigenetics . November 2015
Stuppia , Franzago, Ballerini, Gatta, Antonucci

Environmental pollutants: genetic damage and epigenetic changes in male germ cells
Environmental Science Pollution., September 2016 (23:23339-23348)
Vecoli, Montano, Andreassi
Fertility treatments and pediatric neoplasm of the offspring: results of a population-based cohort with
a median follow-up of 10 years. Obstetrics and Gynaecology , January 2017
Wainstock, Walfisch, Vardi, segal, Harlev, Sergienko, Landau, Sheiner
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RETE NAZIONALE ECOFOODFERTILITY

Rete per la Salute Ambientale e Riproduttiva
(RE.S.A.R.)

Un’Alleanza per la Salvaguardia della Fertilita nelle Aree a Rischio

23
g’“‘—k DICEMBRE 2018

Bari, The Nicolaus Hortel

Presidente
Luigi Chiappetta
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ECOFOODFERTILITY EDUCATION

Verso una Rete Internazionale Educativa per la Salute
Ambientale e Riproduttiva

R.I.LE.S.A.R

PROGETTO PER LE SCUOLE

ECOFOOD

AMBIENTE — SCELTE ALIMENTARI — STILI DI VITA — TERRITORIO -
CITTADINANZA ATTIVA
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Regioni

Abruzzo
Campania

Emilia-
Romagna

Lazio

Lombardia

Puglia
Sicilia
Toscana

Veneto
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Area ad ALTO impatto
ambientale

Bussi sul Tirino (PE)

Area Nord della Provincia di

Napoli
Comprensorio ceramico
Sassuolo, Fiorano, Maranello
(MO)

Valle del Sacco (FR)

Sito di interesse nazionale

Brescia-Caffaro
Taranto

Gela (CL)

Piombino (LI)

Monselice (PD)

PROGETTO NAZIONALE

Area a BASSO impatto
ambientale

Guardiagrele (CH) - Area Parco della
Maiella
Area dell’Alto-Medio Sele (SA)

Area Marina di Cervia (RA)

Area di Ladispoli (RM)

Aree non industriali della provincia di
Brescia
Costa salentina della provincia di Lecce

Area delle Madonie (PA)

Area San Giuliano Terme, Calci,
Cascina (PI)

Pieve di Cadore (BL)
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EUROPA (2018)

14. Istituto Nazionale di Salute Pubblica — Dipartimento di Tossicologia e Valutazione del rischio —
Varsavia, Polonia ( Prof. Jan K. Ludwicki)

15. Universita di Siviglia- Dipartimento di Urologia — SPAGNA (Prof. Jesus Castineiras Fernandez)
16.Institute for Medical Research and Occupational Health (CROATIA) (prof. Aleksandra Fucic)
17. School of Medicine —CIPRO (Prof. Elpida-Niki Emmanouil-Nikoloussi)

18.
19.

PROGETTO NAZIONALE

Universita degli Studi di Milano, Dipartimento di Salute Ambientale, Sezione Epigenetica - MILANO
Istituto Superiore di Sanita, Dipartimento di Sanita Pubblica Veterinaria e Sicurezza Alimentare (Unita di Tossicologia Alimentare e

Veterinaria) —- ROMA

20.
21.
22.
23.
24.
25.
26.
27-
28.
27.
28.
29.

Istituto ZooProfilattico Sperimentale del Mezzogiono - PORTICI

Unita Operativa Complessa di Urologia - Ospedale San Camillo — Forlanini - ROMA
ENEA - Unita di Tossicologia — Radiologia, Biologia e Salute Umana — CASACCIA (Fr)
Universita degli Studi di Brescia, Dipartimento di Epidemiologia e Urologia - BRESCIA
Universita degli Studi di Modena e Reggio Emilia, Dipartimento di Urologia - MODENA
Universita degli Studi di Pisa, Unita Operativa Complessa di Andrologia - PISA

ARPA Emilia Romagna, Dipartimento Ambiente-Salute — MODENA

Ospedale di GELA, Unita Operativa Complessa di Urologia — GELA

Centro HERA - CATANIA

Unita Territoriale di Urologia — PESCARA

Unita Operativa Complessa di Urologia- MARTINAFRANCA (TA)

Centro «CREA» TARANTO
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Bando Ministero della Salute

Direzione Generale della Prevenzione Sanitaria

Progetto FAST (Fertilita, Ambiente/Alimentazione, Stili di Vita)

Un modello di intervento per la prevenzione dell’infertilita in adolescenti sani
residenti in aree a forte impatto ambientale

1) U.O.C. di Urologia, Ospedale “S. Francesco d’Assisi” Oliveto Citra, Ambulatorio Pubblico di Andrologia
- ASL Salerno Coordinamento

2) Unita di lgiene, Epidemiologia e Sanita Pubblica e U.O. di Urologia, Universita degli Studi di Brescia.

3) Dipartimento di Sanita Pubblica Veterinaria e Sicurezza Alimentare, Istituto Superiore di Sanita, Roma
Unita di ricerca collaboranti

4) Istituto di Scienze dell’Alimentazione, Consiglio Nazionale delle Ricerche (ISA-CNR), Avellino

5) Laboratorio di Epigenetica, Universita degli Studi di Milano

6) Laboratorio Microinquinanti, Istituto Zooprofilattico Sperimentale del Mezzogiorno Portici

7) Laboratorio di Biosicurezza e Stima del Rischio SSPT-TECS-BIORISC, ENEA CR Casaccia

Animazione, diffusione, comunicazione
Rete Nazionale EcoFoodFertility, Cittadinanza Attiva, Associazione Hera, ISDE Medici

per ’Ambiente, Societa Italiana di Andrologia, Societa Italiana di Urologia, FIMMG,
SIMPeSV




OBIETTIVO GENERALE

Applicare un modello operativo di prevenzione basato su modifiche dello Stile di
Vita di tipo educativo-comportamentale e nutrizionale per la salvaguardia della
qualita del seme e della fertilita maschile in 450 adolescenti sani 18-19enni,
residenti in aree ad alto impatto ambientale e valutarne ’efficacia attraverso la
misurazione di biomarcatori di dose efficace e di effetto nel sangue e nel seme.

Le aree individuate:Aree ad alto impatto ambientale, sulla base dei dati raccolti e divulgati dalle Agenzie
Regionali di Protezione per I’ Ambiente (ARPA):

Nord Centro Sud
Lombardia Lazio Campania
SIN Brescia-Caffaro Valle del Sacco (FR) Area Nord Provincia di Napoli

)

Salerno %




» Questo studio si propone di applicare un intervento di prevenzione basato su modifiche dello
Stile di Vita di tipo educativo-comportamentale e nutrizionale per la salvaguardia della
qualita del seme e della fertilita maschile mediante un trial randomizzato controllato.

» Lo studio verra effettuato su 450 adolescenti sani, di 18-19 anni di eta, residenti in aree ad alto
impatto ambientale, assegnati a caso a un gruppo sottoposto all’intervento e a un gruppo di
controllo.

» L’efficacia dell’intervento sara valutata attraverso il confronto tra i due gruppi, al termine del
follow-up, dei livelli di biomarcatori di dose efficace (elementi in traccia) e di effetto (stato
RedOx, antigene prostatico specifico PSA, esami epigenetici) nel sangue e nel seme.

» Quest’ultimo costituisce sia un sensibile biomarcatore sentinella della popolazione esposta che
un indicatore di salute non solo riproduttiva.

» Tale modello permettera di valutare D’efficacia dei cambiamenti dello Stile di Vita per
contrastare gli effetti di inquinanti ambientali sulla salute riproduttiva maschile in diversi
contesti ambientali e socio-culturali

% Salerno ﬁ;i-




Invertenti informativi nelle scuole e universita aderenti e selezione degli studenti
Questionario iniziale per la selezione dei partecipanti allo studio di intervento (non
fumatori, non uso di droghe, non bevitori abituali, non esposti professionalmente,
patologie croniche e acute

Studenti 18-20enni Studenti 18-20enni Studenti 18-20enni
Area Brescia- Area Valle del Area Terra dei fuochi,

Caffaro, Lombardia Sacco, Lazio Campania
(n=150) (n=150) (n=150)

Valutazioni al basale, tempo 0 (t = 0)

visita uro-andrologica

analisi liquido seminale e sangue
valutazione dello stile di vita tramite una prima somministrazione dei questionari

sull’alimentazione e sull’attivita fisica.

Randomizzazione

Gruppo di intervento Gruppo di controllo
(n=75 per area = 225), consegna

(n=75 per area = 225),
percorso educativo nutrizionale e di un opuscolo sullo stile di vita
secondo linee guida

comportamentale sullo stile di

ita
@ Valutazioni a 4 mesi (termine dell’intervento) {}

visita uro-andrologica

analisi liquido seminale e sangue
valutazione dello stile di vita tramite una seconda somministrazione dei questionari

sull’alimentazione e sull’attivita fisica.
Valutazioni a 8 mesi dal termine dell’intervento (follow-up)
visita uro-andrologica

analisi liquido seminale
valutazione dello stile di vita tramite una terza somministrazione dei

questionari sull’alimentazione e sull’attivita fisica.

Salerno 1
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Evaluation of environmental impact on sperm DNA integrity by
Sperm Chromatin Dispersion Test and p53 ELISA. Preliminary
data (ECOFOODFERTILITY Project) reproductive Toxicology 2015; 56: 20

Montano L, Notari T, Raimondo S, Bergamo P, Rossi M, Luongo D, Volpe MG, lannuzzi L. Campania Region
Group Research EcoFoodFertility
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Sperm Chromatin Dispersion Test

DNA Fragmentation Index (DFI)
+
p53 Elisa

208 healthy males (mean age 3014)
no-smoking, no-drinker, no professional
exposed

DFI

percentage of sperm with fragmented

P<0.0003

DNA on total count

40
30
20 samples
10

0

samples

18
samples

15
samples i

Quantitative evaluation of p53 as a new indicator of DNA
damage in human spermatozoa” Salvatore R. et al. J. Hum Repr
Science 2014
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PREMIO «BRACCI» 2017

(migliore pubblicazione anno oy
2016) Congresso siu Napoli7- ECOFOOdFertilit
11 Ottobre 2017 ambiente, alimentazione, fertilita

Human semen as an early, sensitive biomarker of highly polluted living
environment in healthy men: A pilot biomonitoring study on trace
elements in blood and semen and their relationship with sperm

guality and RedOx status. Reproductive Toxicology Sept. 66 (2016) 1-9

Paolo Bergamo, Maria Grazia Volpe, Stefano Lorenzetti, Alberto Mantovani,Tiziana Notari,Ennio Cocca, Stefano
Cerullo, Michele Di Stasio, Pellegrino Cerinoans Luigi Montano*

*alnstitute of Food Sciences, National Research Council (CNR-ISA), via Roma 64, 83100 Avellino, Italy, Istituto Superiore di Sanita (ISS), Dept. of Food Safety and Veterinary Public Health, viale Regina
Elena 299, 00161 Rome, Italycinfertility Center of the “San Luca” Hospital, Local Hei Authority (ASL) Salerno, via Francesco Cammarota, Vallo della Lucania (SA), Italydinstitute of Biosciences and

Bioresources, National Research Council (CNR-IBBR), Via Pietro Castellino 111, 801 aples, Italyelstituto Zooprofilattico Corresponding author:: And rology Unit of the “San
Francesco d’Assisi” Hospital, Local Health Authority (ASL) Salerno, EcoFoodFertility Project Coordination Unit, via M. Clemente,84020 Oliveto

Citra (SA), ITALY.
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SUBJECTS From Campania Region
(Southern ITALY)

110 healthy men, (no smokers, no habitual drinkers,
no professional exposed, no drug, no chronic deseases)

n = 60 living in «<Land of Fires» (High

Environmental Impact Area |

age 28 = 5,
BMI 245 += 24

n = 50 living in Province of Salerno (Low

Environmental Impact Area )

age 28 = 7
BMI24.5 + 2.4

1 - Spermiogram

2 — Trace elements in semen and blood

(Al, As, Ba, Be Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, Mn, Mo, Na, Ni, Pb, Sb, Se, Sr, Zn) by Inductively Coupled Plasma-Optical
Emission Spectrometer (ICP-OES)

3 — Total antioxidant capacity in semen and blood (TAC)

In a randomly-selected subjects (n = 20) from each group

4 - DNA Fragmentation Index (DFl) by Sperm Chromatin Dispersion (SCD-Halotech)

5 - Antioxidant enzymes in semen (GSR; GPXx).




Cr +95%

SEMINAL bt

PLASMA Cu +45%

Zn + 8%
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Semen quality parameters

pH

Volume (mL)

Cell concentration  (105/mL)

Total sperm number  (10°) (10%/ejaculate)

Progressive motility (%)

Morphology (%)

Total motility (%)

Round cells conc. (105/mL)

Blood RedOx status

TAC (mM)

SH (mmoles/ mg prot)

Vitamin A (nmol/L) (mmoles/L)
Vitamin E (mmol/L) Hmol/L
(mmoles/L)

Seminal plasma RedOx status

TAC (mM)
SH (mmoles/mg)
GSH (nmoles/mg/min)

GSSG (nmoles/mg/min)

132.1 + 87
35.0+13.4

6.4+24
55.2+19.3

+ N+

ool
Nnoabpp
M+ O 1+

ookl o
- O
w o’-h

TdF
(I‘I: 60)

7.9+0.2
3.0+1.3
44.2 + 26
140 + 89

32.3 +12.7

6.0 +2.3
48.5 + 16.8

+ I+

26+1.8

3.1+1.2
62.3 + 11
24 0.7

30.7 + 8.8

codo
= w N ©

H H+ W+

ookl o
o
noQw

p value

22222

N.S.
0.028

2222

<0.005
N.S.
<0.01
N.S.
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TdF
(nmoli 26.2 = 8.4
GSR NADPH/mg/min) 6 8
p <0.05
GPx 202.5 + 55
P <0.05
GSH 0.5 = 0.1
p <0.01
DFI (%) 27.7 +
13.3

p <0.05

SaS

37.0 £ 5.2~

269.4 £ 55~

0.3 £0.0

13.8 71"

Total Motility

spermatozoa

p <0.05

TAC

(Blood)

TAC

(seminal
plasma)

p < 0.05

%

(mM)

(mM)

TdF SaS

48.5 £ 17 552 *+19*

3110 35=*x1.2

09+04 12+03"
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HIGHLIGHTS:
Trace elements in semen and blood discriminate people living in polluted areas
Seminal plasma is more sensitive than blood to redox status alteration

Lower sperm quality and antioxidant defences associated to highly polluted area

In healthy males, semen is proposed as early biomarkers of environmental pollution

CONCLUSION

The findings on spermatozoa suggest a direct effect of environment on spermatogenesis
and/or sperm integrity;

The lower semen RedOx status (GSH and TAC) and activity of antioxidant enzymes
suggest a reduced ability for antioxidant response in sperm from the HIGH impact area.

The combined measurement of trace elements in blood and semen in association with
the overall assessment of semen quality, RedOx parameters and sperm DNA damage,
allow to investigate the potential link between environmental pollutants and semen
quality in healthy males.

Taken together, the sperm and RedOx findings indicate a possible pattern of “early
semen biomarker” for healthy adult males living in the “Land of Fires”, eventually
transferable to other pollution scenarios
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Effects of Highly Polluted Environment on Sperm Telomere Length: A Pilot
Study.

Int J Mol Sci. 2017 Aug 4;18(8)

Vecoli C', Montano L?, Borghini A', Notari T3, Guglielmino A%, Mercuri A', Turchi S' Andreassi MG'
1CNR Institute of Clinical Physiology, Pisa, Italy.
2Andrology Unit of the "San Francesco d'Assisi" Hospital, ASL Salerno,

EcoFoodFertility Project Coordination Unit, Oliveto Citra, Italy
3Infertility Center, ASL Salerno Vallo della Lucania Hospital, Italy
‘Reproduction Unit, HERA Center, Sant'Agata Li Battiati, Catania, Italy.
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Telomere is a region of repetitive DNA at the end of a eukaryote chromosome, maintain
chromosome stability and genome integrity and have multiple functions, including

regulating the reproductive lifespan. Furthermore environment, lifestyle factors and
psychological stress play crucial role in modulating telomere length.

Spreading of heterochromatin

I& Subtelomeric nucleosome /Jf Telomeric DNA repeats

C DA repiicai_:ion DMNA damage response
W

Senescence

__—”‘_E_F — _____1_‘“"“-&,\‘ \ "'(__.-__-::_' = /
i \‘\\ Telomere shartening \\
.,r'f M or lengthening Y
/ A |
I|I 1 Alterations of telomeric |
| | chromatin organization |
\ / 9
% , \,
\ //f -~ b
’/,7?' \\\ 7 N -
Psychological | ¢ ’f,,//h\ Stress =
stress | / A A N hormones / h
A
Mitoi;i'i: fr vagﬂ'i'f ‘-':_he'l“iéal Transcriptional changes Genome-wide
arres : : : - an sica
Oxidative T onatooie ::tresie: chromatin remodelling

Stress SLress
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TELOMERE SHORTEMNS AFTER
MULTIPLE REPLICATIOMNS

Telomerase activity is low for somatic and high for s g 4 e » 9"
germ, staminal and cancer cells, in fact telomere PR N > Ly ,
shortens in somatic cells are (e.g. leucocytes) is O R A

associated with senescence ) / SENESCENCE

Anyway both shortening and lengthening of telomere length (TL) have been observed in a humber of
clinical conditions including cardiovascular disease and cancer
[Calado, R.T.; Young, N.S. Telomere diseases. N. Engl. J. Med. 2009, 361, 2353—-2365]

Interestingly, accumulating evidence indicates that leukocyte telomeric DNA may be one important target
of environmental pollutants [ Hoxha M et al. 2009, Shin JY et al. 2010, Hou L et al. 2012, Gao J et al.
2015, Ling X et al. 2016,]

In fact, an increase in telomere length linked to exposure has been evidenced in blood.
Specifically, Shin et al. [Mutagenesis 2011] found that low-dose persistent organic pollutants (POPSs)
increased LTL.

Similarly, Dioni et al. [Environ. Health Perspect. 2011] ,reported longer LTL associated with short-term
exposure to particulate matter in a group of steel workers, likely due to an acute response of
inflammatory cells and a positive association between the level of arsenic and telomere length has been
also established [Li H et al. 2012 - Gao J et al. 2015]
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In order to evaluate the influence
of environmental exposure on TL in
both leukocytes (LTL) and sperm cells

(STL) we recruited 112 clinically
healthy, normospermic men living in
two areas of Campania region
(Southern Italy) with high

)orlow (n =
environmental pressure

Low_group HI? % oup
(n=55) n=
Age (years + SD) 29.8+54 28.1 +5.8
BMI 262+34 25.1 +3.6
Smoking status, n 17 14
Semen quality parameters
Volume (mL) 3.1+1.1 31+1.4
Cell concentration (105/mL) 54.7 +23.6 54.5 +26.2
Total sperm number (10%/ejaculate) 172.7 +101.9 154.2 +97.9
Morphology (%) 6.3+1.9 6.3+2.0
Sperm Motility
Progressive Motility (%) 29.6 +14.3 33.0+124
Non-Progressive Motility (%) 18.6 +7.5 25.8 +17.2
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a)
leucocyte telomere
length (LTL) and
age,

)
sperm telomere
length (STL) and
age

LTL and STL

r=-0.024; p=0.01

Relationship
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2.8 58
=0.04
2.4 p=0.2 2.4 v '
2
g 2 % 29 9
- e
E 1.2 = 1.24
0
- 8 _‘_ .S"
i - %l -+
0 v v 0
Low Group High Group Low Group High Group

Association between high or low impact of exposure (High

Group vs Low Group) and leucocyte telomere length (LTL)
and b) semen telomere length (STL)
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Considering that a relationship between dysfunctional telomere length and increased
cancer risk has been observed [I[Hou, L et al. Cancer Lett. 2012] in particular, longer
telomeres have been associated with some types of cancers, including melanoma and
lung cancer [Rode, L Int. J. Epidemiol. 2016];
A very recent Mendelian randomization study of 83 non-communicable diseases,
including 420,081 cases and 1,093,105 controls, showed that longer telomeres were
associated with increased risk of several cancers, but also with reduced risk of some
non-neoplastic diseases, including cardiovascular diseases [Haycock PC et al. JAMA
Oncol. 2017]
We can assume that in an area where is recognized a higher incidence of cancer
especially lung cancer and other in young population, the telomerase activity might be
altered and in some subjects more susceptible the findings of this slight difference in
sperm telomere length might significate an higher risk of cancer
How calculate this risk is obviously difficult,but these findings should be promote an
higher health surveillance in this area

CONCLUSION

These findings support the view that semen is _a sensitive sentinel biomarker of
environmental exposure. Further studies In larger populations are needed to
understand the significance of telomere lengthening in areas of high
environmental crisis.
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First point

Semen RedOx status, motility, SDF and STL

can be considered as early markers of environmental
pollution and human semen seems an earlier and sensitive
source of biomarkers than blood to monitor high
environmental pressure on human health, hence useful for
innovative prevention programs and health surveillance in
risk areas
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The role of the Mediterranean diet on sperm morphology in healthy men living
in polluted area (EcoFoodFertility Project).

Montano Luicril,_ Porciello Giuseppel, Anna (Zrispu:, Lorenzetti St@f&lﬂﬂs, Raimondo
Sah‘atoreﬂ Ubaldi Stefauia‘:, Caputo, Michela®

ASL Salerno, Istituto Superiore di Sanita, Istituto Nazionale dei Tumori
di Napoli, European LifeStyle Medicine Organization (Ginevra)
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94 maschi sani

Non fumatori, non bevitori abituali, non

professionalmente esposti
Eta media 28 + 6,

n = 94 residenti in comuni tra Napoli e Caserta

(ALTO impatto ambientale,
)

*Food Frequency Questionnaire

*14-item PREDIMED questionnaire




Appendix Table 1. Quantitative Score of Adherence to the Mediterranean Diet

Foods and Frequency of Consumption Criteria for 1 Point*

1. Do you use olive oil as main culinary fat? Yes
2. How much olive oil do you consume in a given day (including oil used for frying, salads, out-of-house meals, etc.)? =4 tbsp
3. How many vegetable servings do you consume per day? (1 serving = 200 g [consider side dishes as half a serving]) =2 (=1 portion raw or as salad)
4. How many fruit units (including natural fruit juices) do you consume per day? =3
5. How many servings of red meat, hamburger, or meat products (ham, sausage, etc.) do you consume per day? <1
(1 serving = 100-150 g)
6. How many servings of butter, margarine, or cream do you consume per day? (1 serving = 12 g) <1
7. How many sweet or carbonated beverages do you drink per day? <1
8. How much wine do you drink per week? =3 glasses
9. How many servings of legumes do you consume per week? (1 serving = 150 g) =3
10. How many servings of fish or shellfish do you consume per week? (1 serving = 100-150 g of fish or 4-5 units or =3
200 g of shellfish)
11. How many times per week do you consume commercial sweets or pastries (not homemade), such as cakes, cookies, <3
biscuits, or custard?
12. How many servings of nuts (including peanuts) do you consume per week? (1 serving = 30 g) =1
13. Do you preferentially consume chicken, turkey, or rabbit meat instead of veal, pork, hamburger, or sausage?
14. How many times per week do you consume vegetables, pasta, rice, or other dishes seasoned with sofrito (sauce made =2
with tomato and onion, leek, or garlic and simmered with olive oil)?

* 0 points if these criteria are not met.

Morfologia = 4%

m High Adherence to MD Low Adherence to MD

< 7 Low Adherence to the MD
2 7 High Adherence to the MD

In totale 54 uomini presentavano una buona
aderenza alla DM, rispetto a 40 che avevano una
aderenza piu scarsa
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Low Adherence High Adherence

N
o

Men with a normal
morphology
w

Morph<d%  11(27,5%) 3(5,6%)

N
o
1

T
o
1

o
1

Morph24% 29 (72,5%) 51(94,4%)

High Adherence to MD Low Adherence to MD

E stata riscontrata una differenza significativa tra uomini con alta aderenza e
uomini con bassa aderenza alla DM sulla morfologia spermatica (94,4% VS

72,5%, p=0,003)

Elevato consumo di vegetali caratteristico di un regime dietetico di tipo
Mediterraneo ricco in antiossidanti potrebbe sia controbilanciare I'eccessiva
produzione di ROS indotta da inquinanti, sia promuovere la detossificazione
enzimatica e proteggere la qualita del seme dagli inquinanti.
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Innovative environmental scanning electron microscopy observations
of the human semen in the study of male infertility (preliminary data)
Reproductive Toxicology, Volume 72, September 2017, Page 38

20 pm_—=0.0m—
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www.ecofoodfertility.it

Gatti Antonietta - Montanari Stefano
Nanodiagnostics, Italy, Email gatti@enanodiagnostics.it

Montano Luigi

Andrology Unit of the “San Francesco d’Assisi” Hospital, ASL Salerno,
EcoFoodFertility Project Coordination Unit, Oliveto Citra, Salerno, Italy
Email: Lmontano@asisalerno.it

Male inferti

w is increasing dramatically in the industrial world, becoming

a public health top priority. It affects an estimated 15%6 of couples globally,
amounting to 48.5 miillion couples and one third of cases can be due to a
male factor. Semen analysis is a common, suitable measure of assessing
the male fertility. We investigated human semen from a new point of view:
the involvement of environmental (polluted area, war-field) factors and

the suspected increased incidence of male-related infertility.

In the cases of soldiers exposed to the bombs-target explosions we
found metallic particles (lron, stainless steel, tungsten, bisrmuth, tita-
nium) in quantity statistically meaningful related to the other groups.
Strange Antimony-Cobalt particles were found in a case of a soldier
involved in training activity in a ﬁrlng range where new bombs vwere
tested. In the cases of subjects living in”Land of Fires” we found parti-
cles of Silicates, Calcium-Alluminum-Silicon, Calcium-phosphate in
seminal plasma and several adherent to the sperm cells.

All samples presented lovw sperm motility. Also patients affected by

cancer, the semen appeared polluted but less than other two groups

These preliminary data, demonstrated that environmental pollu-
tion ifinhaled can be dispersed in the human body, and particulate
matter can reach testicles and contaminate the semen, directly
correlating with the subject’s exposure. The particles arenot bio-
compatible, some can be toxic and induce the spermatozoa death,
but their presence can affect sperm function as the sperm motility.

Ll I

QI a European Teratology Society

45th Annual Meeting 2017 - Budapest, Hungary - 4th to 7th September 2017

Innovative Environmental Scanning Electron Microscopy
observations of the human semen in the study of male infertility
(Preliminary data)

The study investigated directly human semen of exposed
people by means of the Environmental Scanning Electron Mi-
croscopy (ESEM) and the x-ray microprobe of an Energy Spec-
troscopy [1]1. The study involved 19 cases of soldiers exposed to
a war-field pollution, to 8 cases of male healthy, no smoking, no
habitual alcohol drinking, Nno occupational exposure, living in
“Land of Fires”, an area ill-famed for the multiplicity of sources

of pollution in Southern ltaly recruited within EcoFoodFertility
project (www.ecofoodfertility.it) [2-3] and in other 7 cases of pa-
tients affected by tumours (Nnon Hodgkin's Lymphoma). Three
different techniques were used (High vacuum, low vacuum and
room pressure) to study the human semen in order to identify
micro, submicro and nanosized pollution and to identify the
chemical composition of the particulate matter identified.

The seminal fluids were donated to Nanodiagnostics Laborato-
ry to be observed under Field Emission Gun Environmental
Scanning Electron Microscope (ESEM Quanta 250, FEI Com-
Ppany, The Netherlands) coupled with an X-ray microprobe of an
Energy Dispersive Spectroscope (EDS by Edax, USA) to get the
elemental analysis of the particles identified in the tissue.

All elements beyond Beryllium can be detected.

ESEM can work at room conditions and can be used to examine
uncoated, non-conductive and wet specimens., and do not
need any dehydratation of the bioclogical sample. Different
kinds of observation were carried out: high-vacuum (10-6 Torr),
low-vacuum (0.2-1.2 Torr) and air; secondary and backscattered
electron mode; accelerating voltages from 12kV to 25kV; point-
to-point resolution from 6.0 ta 4.0 nm. This new specific
equipment was deemed to be necessary since, enabling to
observe unprocessed samples, it ensures that no foreign parti-
culates or air-borne dust are introduced after performing the
biopsy. Usually the samples were embedded in paraffin, so 10-
micron -thick sections were cut by means of a microtome (Leitz,
Germany) and deposited on a polyester substrate. Then the sec-
tion was deposited on an Aluminium stub with an adhesive
carbon disc and a cellulose filter and put in the ESEM.

L‘ML..‘J_A__LA = i 1 i L .LLu. 11 1‘

Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5

T or Ti or sreet or. - Particle of combustive
nanoparticte Alesrmirresrr Phosphorius-Sificon-— origin of ron

Calcium-Chlorine-etc. Itis a
combustive origin particle

Scheme of the dispersion of the inhaled dust and dispersion
inside the body included the testicles

I Tab.1 List of the cases examined

i - 79 Soldiers exposed to a warfield pollution
- 8 cases of patients living in “Land of Fires” Southern Italy
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COMNCLUSIONS

These preliminary data, demonstrated that environmental pollution
if inhaled can be dispersed in the human body, and particulate

matter can reach testicles and contaminate the semen, directly corre-
lating with the subject’s exposure. The particles can be not biocom-
patible, some can be toxic and induce the spermatozoa death, but
their presence can affect sperm function as the sperm mot
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OBIETTIVI RAGGIUNTI: Al momento e stata completata la fase di reclutamento e di
prelievo ematico a 4200 SOGGETTI (MASCHI E FEMMINE)

FASE SUCCESSIVA: SEME UMANO: 500 maschi sani (20-40 anni) nelle

aree di campionamento secondo il protocollo <ECOFOODFERTILITY» con
relativo protocollo nutrizionale

ALTO IMPATTO

MEDIO IMPATTO

BASSO IMPATTO

Natural breaks
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CONCLUSION

1) With a strong focus on the future of communities, male Reproductive
System represents a "Sentinel Organ®.

2) Biomarkers of reproductive health should be exploited as early
signals of environmental pressure and increased risk of adverse chronic
health effects so that the use of “human seminal model’ might be the
main objective to be considered in the agenda of public prevention
policies for early detection and innovative programs of health
surveillance in environmental risk areas.

All operators of human reproduction must consider a new role of
Fertility, such as basis of Primary Prevention, not only for
reproductive diseases, but also for chronic diseases of this and
future generations, projecting Fertility into a wider dimension for
the protection of public health!




LR WL e O paaad ) L e ad 2Oy pae
PP ARSI [ R PLA SO Rsd PO PR AR N

[PPOW 243 O3 SISUD) Y3 WOy
2aload ALNUNIIA0040D3

oy gy Cw

(AP0 M T s

-

- B il iy B w O s, mg = e e

o o e B . ase e
. -, e, O W o @ B G, g

s gy B Bt vy Pre® Gwe By

Wy B Bl B R o e | B e, e

A —
e, Pl o e

ta E——

- e -

gl B BB ol W~
- —— ==,

- - — g g -

e I S

pan Gey g —-

gy v B L g by
o gl ¢ e el
-, o, -

-y Wl
e -
e

Ll - - -

brrm - -y

Eljjiiisy ‘auoizejusawije ‘sjusique .\!

fQinn1a4poo4023 /- f\:



THANKS

www.ecofoodfertility.it




