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ABSTRACT

Mediterranean cetaceans are known to accumulatg kighh levels of xenobiotic contaminants, such rgamochlorines (OCs).

In 1990-1992, many striped dolphins (Stenella cleeralba) were affected by a sevéerbillivirus infection epidemic along the
Mediterranean coasts. In that period, the OC lewelblubber of stranded striped dolphin specimessutted statistically higher
than those found in specimens analysed before éed 8990-1992 years. Here we show that in blubbiestranded and in

biopsies of free-ranging cetaceans sampled in teditdrranean Sea between 2008 and 2010, the le¥slsme OCs (PCBs and
DDTs) are very similar to the levels found in tr#91-1993 period, despite regulatory control on th@ioduction and use in

Mediterranean area. In these specimens no evidefierbillivirus, but of other agents such @exoplasma gondivas found..
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INTRODUCTION

Environmental pressure on biodiversity in the Med#anean Sea is intense. Over the past 100 ydansatsin has been
affected by numerous types of human interventibas, ttombined with natural climatic factors, ar@ihg a negative
impact on ecosystem quality, ecological status,, amhsequently, on the health and the biodiversitywildlife.
Contaminants represent one of the many anthropogareéssors. Contamination from (and potentialot$fef) the
following compounds represent the principal cauggmllution in this area:

e Persistent organic pollutants (POPSs) in particDail and polychlorinated biphenyls (PCBs);

e Polycyclic aromatic hydrocarbons (PAHS);

» Trace elements.
Lethal, sublethal or other detrimental effectshefde contaminants on Mediterranean wildlife arenep, in particular
regarding the potential of several environmentansitals to cause endocrine disruption at enviroratignrealistic
exposure levels (Fossi et al., 2006). Cetaceapgcesly odontocetes, are particularly subjecthemical stress from
xenobiotic compounds, since they accumulate largmiities of these contaminants. The impaired imenfumction,
probably also connected to these immunosuppressingounds, has likely contributed to the mass riteta due to
Morbillivirus infection in the striped dolphirSfenella coeruleoalaviediterranean population (Di Guardo et al., 2005;
Fossi and Marsili, 2003). In this paper we pregéet POP contamination status of some Mediterrarspacies of
cetaceans sampled in the 2008-2010 period, andxpire the relationship with some highly immunostggsive
agents, such as morbilliviruses. Special referémdéorbillivirus is made since, by the end of 2006, a new morléliv
epidemic occurred in the Mediterranean Sea, besduged by ®olphin Morbillivirus (DMV) strain closely related to
that responsible for the dramatic die-off amongpett dolphins living in the same area (Raga e2&l08; Fernandez et
al., 2008).

MATERIAL AND METHODS

Two sample typologies can be obtained from cetasp@ties in order to evaluate the levels of contants: those
from stranded and those from free-ranging specimens

e Stranded specimens
In theory, all stranded cetaceans in a relativedgstate of conservation can be used for ecotoxipcdd analysis.
Brain, liver, lung, lymph nodes, spleen blood, sksnbcutaneous blubber, melon, heart, kidney andclauwere
sampled in fin whaleBalaenoptera physaljissperm whale Rhyseter macrocephalyscommon bottlenose dolphin
(Tursiops truncatusand striped dolphin. Various environmental palhts such as OCs, heavy metals and PAHs were
analysed in these samples, along with parasittdbdnistopathological and immunohistochemical itigegions
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againstMorbillivirus being also carried out from the above tissuesir{btang, lymph nodes and spleen as fas as
Morbillivirus is concerned).

* Free-ranging specimens
Subcutaneous tissues (skin and blubber) were aatdiomi) striped dolphin and common dolphiDdlphinus delphis
by means of an aluminium pole armed with biopsg &nd ii) from fin whale, sperm whale, long-finngitbt whale
(Globicephala melgsand common bottlenose dolphin with a biopsy dawnched with a crossbow (150-pound).
Biopsy samples were taken in the dorsal area meaddrsal fin and on the upper part of the cauddupcle. A little
piece of biopsy was immediately stored in cell medfor cell cultures.
Organochlorine contaminants: Total PCBs were quantified as the sum of 30 congeriéhe congeners constituted
80% of the total peak area of PCBs in all tissdi@e$al DDTs were calculated as the sum of op'DDTDPT, op'DDD,
pp'DDD, op'DDE and pp'DDE. For DDT and PCB analylie samples were freeze-dried and extracted rwitaxane
in a Soxhlet apparatus followed by sulphuric ad&ho-up and Florisil chromatography (Marsili & Fodia 1997).

RESULTSAND DISCUSSION

The main results of this project wetee following ones:

» high levels of DDTs and PCBs were recorded in thensled specimens, in particular in common boteno
dolphin (Fig. 1); these levels were very similarthmse found in the 1990-1993 period, despite etguy
control on their production and use in Mediterranaeea;

» the negativity toMorbillivirus was immunohistochemically obtained in all invedtightissues (brain, lung,
lymph nodes and spleen) from all specimens undmlystOn the contrary, the serological and biomdkcu
investigations againgt. gondii yielded positive results from different tissuédhe stranded striped dolphins
and bottlenose dolphins under study (Pretti et 2010; Di Guardo et al., 2010).. gondii infection is
commonly asymptomatic, although fever, lymphadergahe encephalitis and severe ocular damage may
occur mostly in immunocompromised individudls.particular, concerns have been raised Thajondiimay
be a major cause of mortality in sea otters (Midleal., 2002);

« the high levels of DDTs and PCBs were also detentetthe free ranging specimens, in particular inglo
finned pilot whale (Fig. 2A-B), a finding that calube linked to the fact this species was the firs in which
the 2006-2008 morbilliviral epidemic in the Meditenean area occurred.

CONCLUSION

The data obtained in this study still show the iggnt presence in the Mediterranean basin of ket compounds,
such as DDTs and PCBs. These toxics are presemtevigls very similar to those found in the 199®3 $eriod, when
many striped dolphins were affected by a sewoebillivirus infection epidemic along the Mediterranean coadfs.
the free-ranging specimens analyzed, pilot whataveld the highest levels of DDTs and PCBs. Thisifigatould be
linked to the fact this species was the first anavhich the 2006-2008 morbilliviral epidemic in thediterranean area
occurred. In the stranded cetaceans under studgyvigdence ofMorbillivirus, but of T. gondii infection was found,
which could be related to a primary immunodefickenoondition caused by the high body loads of highly
immunosuppressive xenobiotics - such as organdokier detected in these animals.
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CAPTIONS

Figure 1. Levels of organochlorine contaminants (DDTs and B)C&ug/g lipid weight) in blubber of stranded
specimens of Mediterrane&tenella coeruleoalba (n=7Jursiops truncatus (n=4Physeter macrocephalus (n=ahd
Balaenoptera physalus (n=1{2008-2010 period)

Figure 2. Levels of DDTs (A) and PCBs (B) (ug/g lipid wetpin subcutaneous blubber of free-ranging specetdn
MediterranearStenella coeruleoalba (h=33Jursiops truncatus (n=1)Delphinus delphis (n=8)Globicephala melas
(n=12), Physeter macrocephalus (n=2)dBalaenoptera physalus (n=§2008-2010 period)
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