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PROGRAMMA DI MONITORAGGIO

DEGLI AMBIENTI MARINO COSTIERI
UTILIZZANDO IL
Mytilus galloprovincialis
COME BIOINDICATORE



Caratteristiche necessarie per un buon bicindicatore
optimun ecologico ed ampia distribuzione nell’area di studio
facile identificazione sistematica

buone conoscenze su anatomia, fisiologia ed ecologia della specie

uniformita genetica e lungo ciclo vitale (ma in casi particolari si usano
anche microrganismi)

facile reperibiliti in tutte le stagioni (ma in casi particolari si usano
anche organismi a ciclo stagionale)

scarsa mobilita (stanzialita)
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Qli studiosi affermanc che nel fiume, che e
lungo oltre seimila chilometri, e potrebbero

ancora essere una decina di esemplari di
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Multiple Stress Pressure in Mediterranean Cetaceans
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Lipophnixe conamemaar m maring mumais

Lipophilic contaminants in marine mammals: review of the results of ten
vears' work at the Department of Environmental Biology. Siena University

{ltaly)

Letizia Marsili

Daparnneer of Exvorsenn Soisnces, Untverney of Swsa. Via Marmol: 4, 53100 Swma, by
(el maralil o i)

Int. J. of Environment and Pollution 2000 - Vol. 13, No0.1/2/3/4/5/6 pp. 416-452
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Marsili e Focardi, 1997 - Environ. Mon. Ass., 45: 129-180
Marsili, 2000 - Int. J. Environm. Poll., 13(1-6): 416-452
Marsili 2007 - unpublished data
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Age, growth and organochlorines (HCB, DDTs
and PCBs) in Mediterranean striped dolphins
Stenella coeruleoalba stranded in 1988-1994

on the coasts of Italy

Letizia Marsilil"*, Carolina Casini?, Luca Marini?, Andrea Regoli?, Silvano Focardi'

'Dipartimento di Biologia Ambientale, Universita® di Siena, Via delle Cerchia 3,
Dipartimento di Biologia Animale e dell'Uomo, Universita’ *La Sapienza”, Viale dell'Univ

AUificio per i Diritli degli Animali, Comune di Roma, Viale del Giardino Zoologico
‘Istituto Nazionale di Statistica, Via A. Rava 150, 1-00142 Roma, 1
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LIVELLI DI PCB. E DDTs IN MASCH! £ FEMMNE DY ESEMPLARS
SPAGGATI DI STenella covruleaille 1755-2009
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Effects of endocrine disruptors in aquatic
mammals*

M. Cristina Fossi¥ and Letizia Marsill

Department of Emironmental Sciences, Siena Unwversity, Via Mattioll 4, 53100
Sena, kaly

Abstract: In the last few decades, varous stadees have shown that aquatic mammals are sen-
sitive to the toxicological effects of cerfaln enobiotic compounds, including the larpe class
of endocane-disropiing chemicals (EDCs), Since some EDCs, particulardy organochlonnes,
tend (o Moaccumakte and bomagnify in the aguatic food chain, varions aquatic mammals,
particulady those high in the food chain, such as pianipeds, odontocets cetuceans, and polar
bears, are potentially “at nsk™, The main aim of this chapter s 1o defime the state of the art
on effects of endocrine dismpiors in aquatic mammals, both freshwater and marine. Another
aim is 1o formulale recommendalions (o Tuune research in this feld md Nnally © define
what can be done interpatonally Tor hasard/insk assessment md communication of the find-
ngrs.

Table 1 DD'T metabolites and the PCB congeners with known estrogenic capacity commonly detected in aquatic
marmmals as measured in ER binding as=ays.

Activity Activity l'-‘otenn:'lrL aER binding ER bindin ER binding
references 105 (mMy®  ICgimMy?*  RBA %°
DDTs Estrogen 17
pp-DDT  Estrogen 23 =507 = 1000
Antiandrogen 17.20.24
ER agonist 23
op-DDT Estrogen 17.20,23,2526.27 ++ al 5 ol
Antiestrogen 22 + =507 =000
Antiandrogen 2223 +++
ER agonist 23
pp-DDE  Estrogen 17,20,24,28 +
Antiestrogen 22,23 +
Androgen 22 +
Antiandrogen 222329 ++
ER agonist 23
AR agonist 23
AR antagonist 18,23
op-DDE  Estrogen 2026 37.25
ER agonist 23
pp-DDD ER agonist 23 =000
op-DDD  ER agonist 23 2.26
PCBs= 17.20,23,26,30,31
Arochlor Esfrogen 232732
1260 Effect on sexual 232732
differe ntiaticn
Gonadal 232732
abnormalities
a5 Estrogen 21.33 +
a9 Estrogen 21.33 ++
101 Estrogen 21.34 =00001
11& Antiestrogen 2134 ++
Estrogen 21,35 +++ 0004







“"Potential Hazard” in
Mediterranean Cetaceans
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Abnormally high polychlorinated biphenyl levels in striped dolphins (Stenella coeruleoalba) affected
by the 1990-1992 Mediterranean epizootic

&
Alex Aguilar>- 2 and Asuncion 1Borrellk?

2Department of Animal Biology (Vertebrates), Faculty of Biology, University of Barcelona 08071 Barcelona, Spain

Available anline 1 July 2003.
Abstract

PCB concentrations and total lipid content were determined in the blubber and liver of striped dolphins affected by the 1990 marbillivirus epizootic in the
Mediterranean Sea, and in the blubber of striped dolphins from the same area sampled with a biopsy dartin 1987—1989 and 1991. PCE levels were found to be
significantly higher in the individuals that succumbed to the epizootic than in the ‘healthy’ population sampled before or after the event. Although recent
mobilization of lipid reserves was found to have occurred in some of the diseased dolphins, this had little effect on their PCB blubber concentrations and cannot
explain the observed difference with the healthy individuals. Three hypotheses are put forward to explain the apparent link between high PCB levels and mortality
caused by the epizootic: (i) depressed immunocompetence caused by PCBs leading to an increase in individual susceptibility to the maorhillivirus infection, (i)
mobilization of fat reserves leading to increased PCB levels in blood which, in turn, may produce a liver lesion capable of increasing the individual's
susceptibility to the morbillivirus infection, and (jii) previous existence of an unspecific hepatic lesion producing impairment of the liver function which, in turn,
could lead to an increase both in tissue PCB concentrations and in individual susceptibility to the morbillivirus infection.

Keywords: Striped dolphin; Stenella coeruleoalba; Epizootic; Pollution; Polychlorinated biphenyls; Distemper; Mediterranean Sea; Mass mortality;
Immunosupression

Sciemer o e Total Esvironment, Valume 15U, lssnes 2-3, 16 September 1994, Pagu 231-24)
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PCB and DDT levels do not appear to have enhanced the mortality of striped
dolphins (Stenella coeruleoalba) in the 2007 Mediterranean epizootic

. Castrillon®, E. Gomez-Campos?, A. Aguilar?, L. Berdié® A. Borrell*=
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Fig. 3. Comparison of DOT-compound levels between the 1990 (n=33}and 2007 -
08 (n =20} Mediterranean epizootics.

Fig. 2. Comparison af PCB-congener levels between the 1990 (n=33
D08 (n=20) Mediterranean epizootics.




NESSUNA EVIDENZA DI INFEZIONE DA

MOREILIVIRUS

MA PRESENZAMNWKOLTIESEMPLARI D
TOXOPLASMA ED ALTRE PATOLOGIE




PISA. Era affetta da infezioni da morbillivirus e toxoplasma
| Eﬂl condii |a balena spiaggiata lo scorso 27 gennaio sul litorale del
-~ | Parco di 3an Rossore a Pisa.




DAL 2009 AD ORA, MOLTI ESEMPLARI DI STENELLA
STRIATA £ DI TURSIOPE HANNO MOSTRATO EVIDENZA
DI INFEZIONE DA MOREILUVIRUS
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Tutti queste nuove
indagini devono servire
allo studio delle

interazioni_fra composti

inquinanti ed attivita
me'raboilae%:légl'

esemplari.
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Inoltre questi campioni possono

permettere di validare i test

non distruttivi effettuati sulla
biopsia cutanea

ATTIVITA' MFO IN
FEGATO E PELLE DI *
LEONE MARIN

T dt Sl g T

BPMO (UF/g tessutoZIy
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INDAGINI DI BIOMARKERS (2005-2006)
W Dvpcrittns

- €' STATA VALVTATA, PER LA PRIMA VOLTA, LA PRESEN2A DEL GYP1A1

E DEL CYP 2B4, ATTRAVERSO TECNICHE IMMUNOISTOCHIMICHE, IN
FRAZIONI CELLULARI EPATICHE E DI EPIDERMIDE DI UN CETACED

SPIAGGIATO

- SOND STATE VALWATEV%WPARATWA, SIA NELLA
FRAZIDNE EPATICA CHE IN UTANEAPLE ATTIVITA
ENZIMATICHE DELLE MONOSSIGENAS! A FUN2IONE MISTA (MFO)
EROD, PROD, BPMO E NADPH-GYT PUSO REDUTIASI, E LE ATTIVITA
ANTIOSSIDANTI (CATALASI)
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75KDa =
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50KBa =
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ATTIVITA MFO ( EROD, PROD, BPMO, REDUTIAS!) E CATALAS! IN
TESSUTO EPATICO ED EPIDERMIDE DI UN ESEMPLARE SPIAGGIATO
DI TURSIODS TRUNCATUS
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=7 VIENE RICONFERMATO IL GRANDE
DISEQUILIBRIO METABOLICO DEI SISTEMI
DETOTOSSIFICANTI-BIOATTIVANTI TIPICO
DEI MAMMMIFERI MARINI (FOSSI E
MARSILI, 2002).

2 QUESTO CONFERMA ANCORA UNA
VOLTA L'EL VUENERABILITA
BIOCHIMICA DEI CETACE! NEI CONFRONTI
DEI CONTAMINANTI XENOBIOTIC!
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ALLESTIMENTO COLTURE CELLULARI ED
ESPERIMENII DI IMMUNOFLUORESCENZA




PREPARAZIONE DELLE COLTURE CELLULARI
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Mm"sih et a/., 2000 — MamEnviT’. IQes., 50: 523-520
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DMS0 - 397031 AUF/ nucleus

DMSO - 461401 AUF/ nucleus

Letl DMSO - 183347 AUF/ nucleus

Depari

DMSO - 287186 AUF/ nucleus

CYP 1A1

1pg/ ml - 369683 AUF nucleus Spg'ml - 358004 AUFI nucleus

Tpg/ml - 200675 AUF/ nuclous Spg'ml - 445161 AUF/ nucleus

Tpg/ml - 172467 AUF! nucleus Spg/ml - 197764 AUF/ nucleus

Tpg/ ml - 254325 AUF/ nucleus Spg'ml - 381231 AUF/ nucleus

i Ale 84 (Intensity = 133 ms
(Incensicy = 5 5) images of DMS0 and the three treatments. T

25ug'ml - 662740 AUF nucleus

25pug/m - 3757098 AUF/ nucleus

26pg/mi - 402045 AUF/ nucieus

25pg/ mi - 246170 AUF/ nucleus

ed dolphin
Auor 554




DMSO - 397031 AUF/nucleus o 1ug/ml - 369893 AUF/nucleus

.,

\

5ug/ml - 359004 AUF/nucleus 25ug/ml -662740 AUF/nucleus




DMSO - 287186 AUF/nucleus . 1pg/ml - 254325 AUF/nucleus
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5ug/ml - 391231 AUF/nucleus 25ug/ml -246170 AUF/nucleus
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. MIC A:
Majwmcompatibility Complex (MHC)

in fibroblasts and endothelium
when subjected to stress.
Activate NK cells and gamma-delta

Activation of NK cells

Expr

Cell membrane

TRENDS in Molecular Medicine
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Spetto all'attivita basale. In

ticolare nel capodoglio con le dosi piu
ITe abbiamo un‘induzione fino a circa 50
 rispetto all'attivita basale.

/ glianimali vi e almeno una dose di
/}f fo.con OC che induce l'attivita
r
a

BA 0,01 yg/ml 0,1 yg/ml 1 pg/mi 5 pg/ml 25 pg/ml
(n.i.) (n.i.) (n.i.) (n.i.) (n.i.)
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1090 4836
125
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161 130 135
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CHEMOSPHERE

Chemosphere 56 (2004) 791-801 —
www.elsevier.com/locate/chemosphere

Theoretical models to evaluate hazard due to

organochlorine compounds (OCs) in Mediterranean
striped dolphin (Stenella coeruleoalba)

; . b 2 TETIY
L. Marsili %, A. D'Agostino °. D. Bucalossi “, T. Malatesta “, M.C. Fossi *

* Dipartimento di Scienze Ambientali, Universita di Siena, G. Sarfatti, Via Mattioli 4, 53100 Siena, Italy
[} v 4 . 3 % - .
Istituro di Statistica e Marematica, Universita di Napoli Parthenope, 80133 Napoli, Italy

Received 3 December 2002; received in revised form 18 August 2003; accepted 28 March 2004




Canonical discnminant analysis (CDA) using normal Kernel
density for DDTs+ PCRBs

Group Free-ranging  Stranded

Resubstitution summary
Free-ranging 97 3%
Stranded 4670 4%

Cross-validation summary

Free-ranging B9 11%
Stranded 53% 47%
Correct classification rate 0.74

Classification Swmmary for striped dolphins sampled in 1990

1001 Canonical discnminant analysis (CDA) using normal Kernel

density for OCs with known mutagenic, carcinogenic and ter-

Free-ranging  Stranded atogenic activity

1991 1990-91
Free-ranging 1991 1000 (
Stranded 1990-9] 1494, AT Resubstitution summary

Correct classification rate  0.93 Free-ranging 100%
Stranded 20

Group Free-ranging Stranded

The results are in percentage of observations classified in the

group (free-ranging and stranded populations). Cross-validarion swmmary
Free-ranging GEY,
Stranded 37
Correct classiication rate  0.80

Classification summary for striped dolphing sampled m 1990
1991
loman Sea loman Sea
free-ranging stranded

lonian Sea free-ranging 1 00 0
lonian Sea stranded S04 5004
Cormrect classification rate  (L735

The results are in percentage of observations classified in the
group (free-ranging and stranded populations).




~O. Free-ranging
7 @. Spiaggiati

Equazione Canonica

Equazione Canonica =, (9.5124866x10-°xPCBs +
4.3989707x10-6xDDTs) - 0.9219903




?

KR
ID HCB DDTs CAN value Pathological findings
22 3014 63493 0 856250 |[0.17 Parasites
23 1795 255124 595944 | -024 Parasites
31 847.1 445582.0 471013.0 | 5.52 DMV (CNS, lungs); parasites
37 307 31628 100962 | -0.81 Phatabacterium damselae (multiple
organ)
58 2342 225558.6 2156945 | 2.12 DMYV (lungs)

]|
=]

417.1 133704.0 159855.7 | 1.19 DMV (heart)
Photobacterium damselae ( lungs)

60 12879 079559 027739 |0.39 Parasites

62 2322 233717.7 318458.6 | 3.14 DMV (CNS, heart, lungs)

63 478.2 163043.3 1784319 | 1.49 Photobacterium damselae (multiple
organ)

64 200.3 83689.0 110450.6 | 0.50 DMV (CNS)

65 349.7 96539.1 140581.9 | 0.84 Photobacterium damselge (multiple
organ)

66 4737 117181 359533 | -0.53 Photobacterium damselae (multiple
organ)

Table 2 - Levels of HCB, DDTs and PCBs (ng/g d.w.) in blubber of 12 cetaceans with the

bold the animals with the hazard from organochlorines (CAN value =0.47).

Casalone et al., Diseases of Aquatic Organisms, revisionato
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NF ‘L‘ CELLE Df ORO (A«NPs) <100 sm
0GG ce‘ez LE PROPRIETA OTTICHE, ELETIRONICHE E DI
RICONOSCI 0 LgCOLARE -

— LE POSSIBILI APPLICAZIONI SPAZIAND TRA:
) L'ELETIRONICA,
') LA NANOTEGNOLOGHA

Im) (A SINTES! DI NUOYI MATERIALI CON PROPRIETA UNICHE,

/) 1A MEDICINA (AD ESEMPID KELLA TERAPIA DELL'ARTRITE
REUMATOIDE; COME TRASPORTATOR! D FARMACI DROFOBIC,
NELLINGEGNERIA GENETICA £ TERAPIA GENICA; NELLA RICERCA
SUL CANCRO CON LA CAPACITA DI ARRIVARE SELETTIVAMENTE Al

TUMORY).
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