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Industrial Waste

Paint, cloths, cosmetics

Complications
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EDC impact on human health
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imritation, mutation in gut
microbiome and digestive
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Food Contaminant

Something that should
not be in a food and
makes it unfit for

human consumption.
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Plastic additives in the diet: occurence and dietary exposure in different population groups
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SN Diets contaminated with Bisphenol A and Di-isononyl phtalate modify

Total Environment

pollutant action

Carnevali et al., 2019

BPA
(15 and 1500 pg/kg/day)

‘:"'.% 4
Wi dV g -
® & D 2days

Adult Seabream

skeletal muscle composition: A new target for environmental

SAT UNSAT LIP

TG

LIPID CONTENT

€
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PROTEIN CONTENT

Ratio (a.u.) C BPAL BPAH
LIP/TB | 0.091£0016(a} | 0.084+0.016(a) | 0.055+0.008 (b)
TG6/T8 0.027£0.006(a] | 0.03440.006(b) | 0.05940.031 (c)

UNSAT/TB | 0.0029 £ 0.0006 (a) | 0.0027 £ 0.001 (a) | 0.0019 £ 0.0004 (b)
SAT/TB | 0.011£0001(a] | 0.0160.001(b) | 0.031+0.003(c)
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Ratio (a.u) C BPAL BPAH
PRT/TB 0.460191 + 0.015975 (a) | 0.336830 £ 0.012308 (b) | 0.235554 + 0.018587 (c)
PYRUVATE/TB | 0.017167 £ 0.000499 (a) | 0.015153 £0.00095 (b) | 0.005846 £ 0.002050 (c)
PH/TB 0.006754 + 0.000235 (a) | 0.003839 £ 0.000969 (b) | 0.011407 + 0.002501 (c)

Lower lipid but of worse quality

f . .
Lower protein, more phosphorilated




How dietary supplements can help to
reduce the risks linked to EDCs?




Supplemental dietary phytosterin protects against
4-nitrophenol-induced oxidative stress and apoptosis
in rat testes

- l‘?‘
Zhang et al., Toxicology reports 2020, 2 664-676 S
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Fig. 8. Proposed model of PS-mediated protection against PNP-induced
oxidative damage in rat testes.




Effect of lycopene on environmental toxicity and pollution
induced by PFOS

Yinni He':*, Juan Tang' and Qingguo Liu?

PFOS+
LP (1 0-20 mg/ Kg) *Department of Histology and Embryology, Changsha Medical University, Changsha,

'School of Medicine, Shaoyang University, Shaoyang, Hunan Province, China

Hunan Province, China
doi:10.1088/1755-1315/804/4/042070
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Table 1. Effects of lycopene on the number, motility and deformity rate of spermatozoa in exposed
rats (n=30, x+s)

— Group a Oﬁlyge?;lis;:;lylﬁnis) Activity rate (%) Deformity rate (%)
Solvent control group 16.87+0.64 72.65+7.31 1.2940.15
PFOS group 13.67+1.81# 34.98+4.75# 2.56+0.35#
g Low LP group 14.91+0.79% 44.00£3.74% 2.43+0.56#
Spe rm mOtI I Ity T Middle LP group 15.44+1.06% 53.68+7.11% 1.8240.47%
High LP group 16.13+0.78+ 68.37+9.22+ 1.81+0.26+*

+: Compared with PFOS group, P<0.05;
#: Compared with the solvent control group, P<0.05

Pomodoro fresco 3-7mg/100 g

Salsa di pomodoro (cotta) 10-30 mg/100 g) Table 3. Effects of lycopene on SOD, CAT and MDA in testicular tissue of rats (n=30, x=s)

i

, - LD H "X, T T Group MDA (nmol/gPro) SOD(U/mgPro) CAT(U/mgPro)

Solvent control group 0.71+£0.10 57.08+6.36 18.26+1.95

So D, CAT T PFOS group 1.88+0.32# 35.00+4.75# 12.12£1.95#
Low LP group 1.48+0.17= 38.63+4.90= 15.61£]1 81+

M D A Middle LP group 1.36+0.23% 44.69+5.13% 16.59+3.65%

High LP group 1.2540.25% 49 9545 15+ 17.0442. 63+

*: Compared with PFOS group, P<0.05;
#: Compared with Solvent control group, P<0.05




microplastics side effects in fish
STEP 1: 6-month feeding trial with

Natural-based solutions to mitigate dietary

N. Cattaneo @ ' &, M. Zarantoniello ®1 & &, F. Conti ° &, A. Tavano °&, A. Frontini ° &,

Chemospherns

iet ntaining MP
diets conta g : I. Sener & | G. Cardinaletti ® & | L. Olivotto ° &

From swimming larvae (5 dpf)

6 months

To adult stage

. o Amino formaldehyde - AFP (1-5 pm)

@ Polyethylene (40-47 pm)

To adult stage

‘ 6 months

From swimming larvae (5 dpf)

microbeads were
absorbed at gut level and
then translocated in liver,
causing oxidative stress
(dose-dependent effect)

Polyethylene microbeads
simply transited through
fish gut causing an
abrasive effect



Microincapsulated ASX reduced MPs

STEP 2: Testing diets accumulation in target organs (only in fish
implemented with exposed to the 500 mg/kg dietary concentration)
microincapsulated AX for
1 month Polymer A (1-5um)
CTRL  CTRL-ASX A50 A50-ASX A500 fﬁEﬂﬂ-ﬂS}{ A

g — Intestine 0 0 20+03%  26+09°  170.9+206° 205+2.5P

7/ Liver 0 0 55172 554212 821119550 12.2+3.0°

~ Muscle 0 0 20:02%  19:09°  480:+43° 32183
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Microincapsulated AX restored the intestinal architecture and overall welfare, despite
the transit of polyethylene microbeads
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Heavy Metal Exposure

MICROBIOTA

HOST

Microbioto ond Host (2024) 2 2230015
hittps:idai.org0.1530/MAH-23-0015

of heavy metals on host health and gut microbiota.
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Changes in Gut microbiota

; : . l ffect on health Intrease Datraais
‘ . J / athological changes in skin; qut Bacteroidetes, Bifidobacterium, Firmicutes, Enterobacteriaceas
5 : arrier dysfunction; inflammation;  Foecaliboculum, Enterobacteriaceae,
o i N 4G P ot rinogenesis, microbial dyshiosis;  Gammaproteobacteria
Oxidative Healthy Gut ot - cardiovascular diseases
stress . L. creased bodyweight; reduced MUC2, Bactervidetes, Clostridiaceae, Firmicutes, Proteabacteria,
' 31, occludin, and claudin 1; Ruminococeus, Oscillibacter, Turicibocter, Akkermansia,
: reased gut permeability; elevated  Parabacteroides, Desulfovibrionaceae,  Dehalobacterium, Loctococous,
' nxidative stress and inflammation; Clostridium XIVb, Bormesiella Enterorhobaus, Caulobacterales
1 egulated hepatic metabalism;
Altered gut : rabial dysbiusis; hepatotoiicity;
mICI’ObIOta ] phratoic
L}
' otoxicity, oxidative stress and Firmicutes/Bacteroidetes ratio, Loctobaillus, Proteobacteria
: flammation, leaky gut, mitochondrial Akkermansio
' sfunction, increased lipid
; sroxidation, altered calcium

Dmegstasis
lammation; microbial dysbiosis;
estinal damage; junctional protein,
5 and glycan distribution
dlteration; hepatotoxicity; energy
metabalism dysregulation; endocrine
disruption; genome instability
Chromium  Ovidative stress, cancer, Gl distress,
microbial dysbicsis, DNA damage, lipid
peroxidation, liver toxicity

Inflammation

Bacteroidetes, Akkermansio muciniphila, Firmicutes, y-Proteobacteria,
FPrevotella spp., Escherichia coli, Shigelln A muciniphita, Clostridium
cocleatum, Lochnoclostridium

Bacteroidetes, Tenericutes, Prevotells,  Firmicutes, Lachnospiraceas
Clostridiales, 524-7, Actinobacteria

Leaky Gut

Ghosh et al., 2024 . Microbiota and Host. 2(1):e230015. doi:10.1530/MAH-23-0015



Heavy metals
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Microbial metabolites:
* Bile acids
» SCFAs
* Indole derivatives
4 . * Poly phenolic derivati
Diseased Intestine Oy phenolic certvatives Healthy Intestine
* Gut barrier dysfuntion : « Enhanced gut barrier protection
* Microbial dysbiosis : * Restoration of microbial
e Inflammation : homeostatis
* Loss of host health integrity : « Amelioration of inflammation
: » Recovered host health integrity
* o
chhe RNy
Adipose Liver Brain Cardiovascular Lung Kidney Adipose Liver Brain Cardiovascular Lung Kidney
tissue system tissue system
Tissue and organ toxicity Attenuation of tissue and organ toxicity

Ghosh et al., 2024 . Microbiota and Host. 2(1):e230015. doi:10.1530/MAH-23-0015



The probiotic SLAB51 as agent to counteract o e 28 d

BPA toxicity on zebrafish gut microbiota -liver- L0, 2 Na

brain axis —_ S ml;%m = % P: SLAB51 multi-strain probiotic formulation
commercialized by Ormendes SA with the name

Giommi et al., 2024, STOTEN c BPA BPALP o of SivoMixx®
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TUNEL and TAU

and GFAP
immunostaining

TUNEL positive cells
=z

200

150+

100-
50+

1.0
0.5

1.57

GFAP positive cells

0.0

TAU Aggregates
positive cells

2.01

1.51

1.0

0.51

C

Brain

|
-

b
b
—
BPA BPA+P P

T .
: ]

BPA BPA+P P

a

b
b r!b

0.0

c

BPA BPA+P P

v
=
g . \
0% 4 i
¥y P O
- >3} 2 i
o o* ok ERRy
Y 2 b 3
3 A Wi A
e =
I\ N
| ')
|5
[ .
12 5
Loim i -
e Can
e X
) ol
=y 3
e\ :
R s
% -‘ ’
W
.. 4
%
Al
- . ‘ ’
v L "
. G
o D Az

SCFAs, LCFAs....

Brain Connectome

cemm "en’ws SVStem Interactions of multiple gut and
‘ microbe derived molecules

Gutderived molecules
* Neuronal

* Immune
* Neuroendocrine

e Enteric
,‘.J - /k nervous
3 \? Y & Microbe-derived moleculesa ® system
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* Motility
* Secretion
Gut Microbiome * Permeability Gut Connectome
* Microbiome

Adapted from Horn et al., 2022

Totally counteracts BPA gut toxicity
Reduces Staphilococcuslevels and favors the
colonization of Cetobacterium

Partially Counteracts Liver damage

Totally mitigates brain toxicity
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https://www.aquaserv-ri.eu/
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In conclusione
«Dieta e consapevolezza:

la prima difesa contro gli interferenti endocrini»
~=2J N~ N —
Y

N LN T [
Non possiamo eliminare completamente gli EDCs, ma

possiamo ridurre significativamente |'esposizione.
Le scelte alimentari giocano un ruoIo fondamentale.
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Thank you for your attention!
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