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* 160 strandings/year (85-240)

* 45% examined animals (39-50)

* 56% M vs 44% F

* 75.5% no food in the stomach

* Good NCC 29.4% vs Poor NCC 35.5%

 Cause of death determined in 65% of examined animals
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GLOSSARY

CAUSE OF DEATH: The disease, injury or abnormality that alone or in combination with other factors
(environmental, other concurrent diseases, age, etc.) is responsible for initiating the sequence of functional
disturbances that resulted in live stranding and death. During this procedure the following may be further

defined:
a)Immediate cause of death: final disease or condition resulting in death;

b)Underlying cause of death: the disease or injury that initiated the chain of morbid events that led directly
and inevitably to death;

c) Contributing factors: other significant diseases, conditions, or injuries/impacts/influences that may have
contributed to death but which did not constitute an underlying cause of death.

MECHANISM OF DEATH: The immediate physiologic derangement resulting in death. A particular mechanism
of death can be produced by a variety of different causes of death.

MANNER OF DEATH: How death came about; in the case of wildlife and, specifically, in cetaceans, we can
distinguish:

a) Natural, due mainly to natural disease or toxic processes;

b)Anthropic/anthropogenic, accidental like ship strikes, bycatch, or non-accidental due to a volitional act or
direct killing;

c) Undetermined, inadequate information regarding the circumstances of death in order to determine the
manner.
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Causation: criteria

. Certain;

b. Probable:

C

d

Do not exist:

Not Determined.

Certain/Pathognomonic
(only 1n carcasses with code of
decomposition 1 and 2)

The fishery interaction 1s confirmed + absence of other severe
pathologies + the mechanism of death is assessed

Probable
(only in carcasses with code of
decomposition 1 and 2)

The fishery interaction is confirmed or suspected + absence of other
pathologies

Suspected/Possible
(if the carcass present a decomposition

code higher than 2)

The fishery interaction 1s confirmed + absence of other pathologies

Fishery interaction as a consequence of
underlying pathologies

The fishery interaction is confirmed + neurological, systemic and other
severe pathologies that could have predisposed the animal to the fishery
interaction
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-Infectious diseases

- Fishery interaction

- Marine litter ingestion e s

and evaluation
- Ship strikes
- Noise impacts

- Others causes of death
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Cetacean morhbillivirus
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https://www.youtube.com/watch?v=M0TPULnR_9A
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transmission of cetacean morbillivirus

Vet I ), ledhin e, Arctw sl Maee e o 300 Canese Micrnd | Gacviews O e,
Lireuw “ced’ L $oon’ bhan b ik d 1Y e s I Nl Lisboad
: LI LE S

Gulf of Mexico

NE Atlantic Ocean
SW Atlantic Ocean
NW Atlantic Ocean
NE Pacific Ocean
SW Pacific Ocean
NW Pacific Ocean
North Sea
Mediterranean Sea

[1990 8, 2001.2] (1)

1944
[1915.5, 1972.5] (1)

1989

[1977 8, 2000.2) (0.7)

1976

(1964 2, 1987.8] (1)

(0.7)

(0.6)

{0.5)

1996

DMV_Bp/IT-2013/Bph_1
DMV_Zc/T-2015_Kx237511_2
DMV_Sc/IT-2010/156_3
DMV_Sc/IT-2008_mr589987_4
DMV _Sc/ES-2007_HQ829973 5
) DMV _Ip/NC-2013_KR704575 6
DMV _Sc/PT-2007_kr835995 7
DMV_Tt/US-2011_kKu720625 8
DMV_Tt/US-2011_Ku720624 9
DMV_SI/US-2010_ku720623_10

DMV_Sc/ES-2012_«T1878657_11
DMV_THUS-2013_Ku720622 12

DMV_Dd/PT-2012_kP835999 13.1

(0.9)

1890
[1844. 1936] |

1867

(0.6)

[1814.9, 1919.1)

1838
(1770.6, 1905.4] (1)

1626

[1458.3, 1793.7] (1)

)

(1)

DMV_Sc/PT-2014_kT878659_13.2
e DMV_Bp/DK-2016_14

M DMV_La/NL-2011_KC888945 15.1
DMV_La/NL-2011/11.2_15.2

('le DMV _La/DE-2007_16

DMV_Mm/MR-1997/MSMV-WA_17*
DMV_Sc/ES-1990/16A_18.1
DMV_GQg/ES-2008_kx512307_19
DMV_Kb/TW-2006_AF333347_20
DMV _Sc/ES-1990_AJ608288-ref 18.2
DMV_Sc/ES-1990/muc_18.3
DMV_Tt/AU-2010_21"
PMV_Pp/NL-1990/2990 22.1
PMV_Pp/NL-1980/53_22.2
PMV_Pp/IR-1988/UlIster88_23
PMV_Mm/GR-1996/MSMV-G_ 24*

(M BWMV_GgQ/US-2013_KM460054_25

(0.5)

BWMV_Sb/US-2011_KM460053 26.1
BWMV_Kb/US-2000_km460047_26.2

mL

BVWMV_SI/US-2001_KkM<60048 27
BWMV_Mn/US-1998_«km460046_28

e r~ PWMV_Gm/ES-1996_Fru842381_29.1
(1) I'L

PWMV_GmM/ES-2015_kT006291_29.2

PWMV_Gm/US-2000_AF200817_30
GDMV_Sg/BR-2010_xkF711855_31

1450 1500 1550 1600 1650

1700

1750 1800 1850 1900 1880

T ~ Years

2000

DMV
(CeMV-1)

PMV
(CeMV-2)

BWMV
(CeMV-3)

PWMV
(CeMV-4)

GDMV
(CeMV-5)



LI A AL L) v_\.‘nl l'uq-gvvv_nf‘vvor r_w

GDMV_Sg/BR-2010_xr7118s5 31 | GDMV
y : T - - ' Years (CeMV-5)

N L]
1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000

o

+

-~

I
% -

Pacific Ocean

Pacific Ocean

Indian Ocean

® DMV (CeMV-1)
YPMV(CeMVv-2) | @8N &=
¢ BWMV (CeMV-3)| U e e

X PWMV (CeMV-4)
¢ GDMV (CeMV-5)

.

Fig. 3 Phylogeography of CeMV. a Bayesian phylogenetic analysis of partial P genes (400 bp). Most common recent ancestor ages are presented at
the nodes in cursive with 95% highest posterior density interval values in brackets and as gray horizontal bars. Posterior values > 0.5 are shown in
parenthesis. CeMV genomes in this study are presented with black circles at the tips. Each branch is color-coded according to the ocean/sea in which
the cetaceans were found. The taxon names are presented as virus_host/Country-year of collection/variant_GenBank accession number_ID for b.
Sequences 17* and 24* were extracted from a published paper™”. Sequence 21* was kindly provided by Dr. Stone and Jianning Wang. Host
abbreviations: Bp Balaenoptera physalus, Dd Delphinus delphis, Gg Grampus griseus, Gm Globicephala melas, \p Indopacetus pacificus, Kb Kogia
breviceps, La Lagenorhynchus albirostris, Mm Monachus monachus, Mn Megaptera novaeangliae, Pp Phocoena phocoena, Sb Steno bredanensis, Sc
Stenella coeruleoalba, Sg Sotalia guianensis, S| Stenella longirostris, Tt Tursiops truncatus, and Zc Ziphius cavirostris. b A world map of CeMV migration
using sequences from a. Locations of viruses in the map are relative and were obtained from the publications in which the sequences were
published. The hashtag (#) indicates no sequence availability (No. 32: CeMV-5 from AU/2010 and No. 33: CeMV-1_JP/1999). Proposed virus migratory
routes (dashed lines) were based on sequence clades from the phylogenetic tree in a
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Viral emergence in marine
mammals in the North Pacific may
be linked to Arctic sea ice reduction

E.VanWormer?, J. A. K. Mazet!, A. Hall?, V. A. Gill**, P. L. Boveng®, J. M. London(®%, T. Gelatt®,
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Table 2. Cetacean species infected with cetacean morbillivirus.

Family Species References
Odontoceti
Delphinidae Common dolphin (Delphinus delphis) [76-78], [79] *, [80], [81-83] *, [84]

Long-beaked common dolphin (Delphinus capensis)
Bottlenose dolphin (Tursiops truncatus)
Indo-Ocean bottlenose dolphin (Tursiops aduncus)
Striped dolphin (Stenella coeruleoalba)
Atlantic spotted dolphin (Stenella frontalis)
Long-finned pilot whale (Globicephala melas)
Short-finned pilot whale (Globicephala macrorhynchus)
White-beaked dolphin (Lagenorhynchus albirostris
Atlantic white-sided dolphin (Lagenorhynchus acutus)
Pacific white-sided dolphin (Lagenorhynchus obliquidens)
Dusky dolphin (Lagenorhynchus obscurus)
Rough-toothed dolphin (Steno bredanensis)
Spotted dolphin (Stenella attenuata)
Spinner dolphin (Stenella longirostris)
Fraser’s dolphin (Lagenodelphis hosei)
Risso’s dolphin (Grampus griseus)
False killer whale (Pseudorca crassidens)
Melon-headed whale (Peponocephala electra)
Pygmy killer whale (Feresa attenuata)
Guiana dolphin (Sotalia guianensis)
Phocoenidae Harbor porpoise (Phocoena phocoena)
Ziphiidae Cuvier’s beaked whale (Ziphius cavirostris)
Longman’s beaked whale (Indopacetus pacificus)
Blainville’s beaked whale (Mesoplodon densirostris)
Kogiidae Pygmy sperm whale (Kogia breviceps)

Physeteridae Sperm whale (Physeter macrocephalus)
Mysticeti
Balaenopteridae Fin whale (Balaenoptera physalus)
Common minke whale (Balaenoptera acutorostrata)
Bryde’s whale (Balaenoptera edent)
Humpback whale (Megaptera novaeangliae)
Balaenidae Southern right whale (Eubalaena australis)

[85]
[53], [54] *, [80], [83] *, [85-871, [88] *, [89], [90-94] *
[83,92,95] *
[51,52] *, [76,78,80], [81,82,90,94,96,97] *
[78]

[80], [88,90] *, [98], [99,100] *
[81,98], [100,101] *
[50,77], [102,103] *

[78]
[104]

[85]

[94] *
[94] *
[94]*

[78,80,92]
[80], [94,105] *

[78]

[92]

[78]
[106,107] *
[48-50] *, [77,78,80]
[94,108] *
[94,109] *
[94] *
[78], [94,110] *
[94,111,112] *

[56] *, [113], [114-116] *
[117]
[92]
[94] *
[118] *

* Virus isolation and/or polymerase chain reaction analysis.
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Dol p hin Morbillivirus in the park aimed at assessing the health and conservation sta-

tus of the otter population.

Eurasian Ottersl Italy Within a multidisciplinary approach framework, we
conducted in-depth histopathologic, microbiologic, par-
lolanda Padalino. Giovanni Di Guardo asitologic, and ecotoxicologic analyses on the 7 otters,

along with biomolecular (reverse transcription PCR [RT-
PCR]) and immunohistochemical (IHC) investigations
for Morbillivirus spp. After using a technique amplifying
a highly conserved fragment of the Morbillivirus nucleo-
protein (NP) gene (4), we applied 2 additional methods
aimed at detecting DMV-specific hemagglutinin (HA)
(5) and NP gene sequences (6) for more detailed analy-
DOI: https://doi.org/10.3201/€id2502.180256 sis. To increase the biomolecular results’ reliability, we
performed all the extraction, amplification, and sequenc-
ing steps in 3 different laboratories. We also conducted
the histopathological and IHC analyses in 3 different

Antonio Carbone, Pasquale Troiano,

Antonio Parisi, Domenico Galante,

Maria Assunta Cafiero, Marta Caruso,

Lucia Palazzo, Laura Guarino, Laura De Riso,
Cinzia Centelleghe, Sandro Mazzariol,
Antonio Petrella

Author affiliations: Istituto Zooprofilattico Sperimentale della Puglia
e della Basilicata, Foggia, Italy (I. Padalino, A. Carbone,
P. Troiano, A. Parisi, D. Galante, M.A. Cafiero, A. Petrella);

372 Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 25, No. 2, February 2019

RESEARCH LETTERS

Figure. Evidence of dolphin
morbillivirus infection in
Eurasian otters (Lutra

lutra), southwestern ltaly. A)
Comparison of nucleoprotein
gene amplification products
from infected otters, obtained
by reverse transcription PCR.
A specific band at the expected
molecular weight of 287 bp

is shown. Lane 1, molecular
weight marker (Tracklt 100bp
DNA Ladder; Invitrogen,
http://www.thermofisher.com);
lane 2, positive control (lung
tissue from an infected striped
dolphin, Stenella coeruleoalba); lane 3, negative control (distilled water); lanes 4—7, samples from morbillivirus-positive Eurasian otters:
LL-290, lung (lane 4); LL-291, kidney (lane 5); LL-3380, lung (lane 6); LL-7318, lung (lane 7). B) Mayer’s hematoxylin counterstain of
lung tissue shows marked and widespread immunohistochemical labeling for morbillivirus antigen (dark areas), particularly evident at
the level of vascular walls and endothelial cells and, to a lesser extent, of alveolar epithelial cells (morphologically consistent, or not, with
hyperplastic type Il pneumocytes) as well as of thickened alveolar septa. Scale bar indicates 100 pm.
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Morbillivirus infection in a striped
dolphin (Stenella coeruleoalba)
from the coast of Italy

G. Di Guardo, U. Agrimi, D. Amaddeo,
M. McAliskey, S. Kennedy

Veterinary Record (1992) 130, 579-580
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DMV epidemic 1990-1992 in the Mediterranean
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DMV epidemic 2006-2008
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Morbillivirus infection in cetaceans stranded along the Italian coastline:
Pathological, immunohistochemical and biomolecular findings

Giovanni Di Guardc™*, Cristina Esmeralda Di Frencesco?, Claucia Eleni®, Cristiano Cocumeli"
Francesco Scholl ®, Cnstma C:salone ©. Simone Peletto®. Walter Migrone®, Cnstlam Tittarelli?,
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Fig. 1. Striped dolphin (Stenella coeruleoalba). Brain. Morbilliviral encephalitis.

Mononucledr inflammatory cell cuffing is shown arcund subcortical blood vessels. Fig. 3. Striped dolphin (S. weruleoalba). Brain. Morbilliviral encephalitis (same

Haematoxylin and eosin. Final magnification 250 x. animal as in Fig. 1). Evidence of multinucleate syncytia scattered throughout the
inflamed cerebral parenchyma. Haematoxylin and eosin. Final magnification 500x.
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Rubb-Guem et al. IMC Vetrinary Research 2013, 9106
hup//www biomedcentral. com/1746-6148/9/106

BMC
Veterinary Research
CASE REPORT Open Access

Unusual striped dolphin mass mortality episode Encephalitis 3/9 (33.3%)
related to cetacean morbillivirus in the Spanish
Mediterranean sea

Corsuelo Rubic-Gueri' ', Mar Méero'", Fermzndo Esperén?, Edwige Nina Belliére’, Marvel Arbelo®,
Jose Luis Crespo®, bve Slerra®, Danel Garcla-Parraga’ and Jose Manuel Sanchez-Vizcaino'




DMV Mediterranean outbreak 2010-1 |

DMV 2010-1 |
PHOCA VITULINA

30

After | month from TT stranding
an harbor seal died in the zoo

Clinical signs: anorexia, tremors,
abdominal pain, polyuria,

Hypothermia and vomiting
before death.

Necropsy after 12 hrs



DMV Mediterranean outbreak 2013 .
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Cetacean strandings in Italy: an unusual mortality
event along the Tyrrhenian Sea coast in 2013
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DMV Bulgaria

w2015 w2016 ID Animal Tissue NESTED-PCR for | o orcin
DMV detection 4 &
BG1 | Phocoena phocoena | Thymus Positive Yes
120 A BG2 | Phocoena phocoena Lung Negative No
Pulmonary
90 / \ BG3 | Phocoena phocoena lymph Positive S e
equenced
nodes
60 BG5 | Phocoena phocoena Spleen Negative No
/ \ Mesenteric Not
30 BG4 Delphinus delphis lymph Positive Sequenced
nodes d
0 ' ' ' ' BG6 Delphinus delphis Tonsil Positive Yes
BG7 Delphinus delphis Lung Negative No
/- A v v N O
% % T Y. T Y Yy VY % T, % . . —
(2 /,(/ 7 %’ 7 L Q L 6°<, x (‘Oé /,@ O@ BGS8 Delphinus delphis Spleen Positive Yes
Q. Q
/} ‘9/]/ % S O)é Q. />)6 />)6® BGY | Delphinus delphis Brain Negative No
Q
2 e - BGI10 | Delphinus delphis Brain Negative No

B61 BG2 B63 BG4 BG5S BG6 BG7? BGE BGY BG10 C-

C-
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Novel dolphin morbillivirus (DMV) outbreak
among Mediterranean striped dolphins Stenella
coeruleoalba in Italian waters
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OPEN Circulation of a novel strain of
dolphin morbillivirus (DMV)
in stranded cetaceans in the
i Mediterranean Sea
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CeMV-Associated Gross
Pathology

e Bronchopneumonia

 Meningeal hyperemia, meningitis, and
brain edema

e L ymphadenopathy

e Mucosal erosions/inflammation
(enanthema)

e Ocular lesions
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CeMV-Associated Microscopic
Pathology

e Bronchiolo-interstitial pneumonia (72 %)

e Pulmonary syncytia (65%)

e (Meningo)-encephalitis (69%)

e Syncytia in brain (22%)

e Lymphoid depletion (spleen, lymph nodes)
e Syncytia in lymph nodes (19-31%)

e Viral inclusions in infected cells
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DMV Mediterranean outbreak 2013
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DMV diagnosis:

- Direct isolation

- IHC mouse monoclonal anti-bodies for CDV nucleoprotein (VMRD)

- rt-PCR 429 bp (Barrett et al., 1993) gene P or

- rt-PCR 78 bp (Krafft et al., 1995; Saliki et al., 2002) gene P or

- UPL rt-PCR (Rubio-Guerri et al., 2013) gene F

- Partial nucleoprotein (N1), fusion protein (F), and hemagglutinin (H) could be

amplified using cetacean morbillivirus (CeMV)-specific primers (Belliere et al.,
2011)

- nested-PCR su H protein (Centelleghe et al., 2016)
- RT-PCR con primers degenerati (Verna et al., 2017)
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Herpesvirus

- Herpesvirus - DNA virus with envelope

HERPESVIRUSES
- alpha (related to human) and gamma- o A, oo
: - T ) A
herpesviruses (typical of cetaceans) N o B D¢
.\\‘\ ‘\?: ’f'/ > o X )';..‘E'. t{w
I "~ i.. %tegumnm
- Frequently PCR isolation: not clear its 1 4
. . -:\Q:\ ST ‘:* y -~
role but it is responsable for secondary R {,«*
infection

- Trophism for epithelium (skin and
mucosa) and nervous tissue (neurons, glial
cells)

- Main findings: systemic acute
necrotizing infections, proliferative

transient dermatitis, interstitial nephritis,
non-purulent encephalitis.
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Herpesvirus

Accessionnumber  Yirus

93

e HQ214675

GUO066291

e GUO0GS981

GQ429151
GQ258355

GQ258356

100

GQ258353

GQ258354
AF196646

r

93 LAY949832

| AY608707

98

97
51

| GQssser4
AF245443
GQSS88669

53

ABSI0474

e AB S 1 0473
e (1Q429 1 50

AY757301

n

DQ295063
GQSS8670

97

GQS88675

o4

0.05

0.00

CET-5-07A

Herpesvirus whale BW70PESCN2008
Unidentified herpesvirus isolate 3240v
Delphinid herpesvirus 9

Bottlcnose dolphin herpesvirus TTHV/NL/08-03
Bottlcnose dolphin herpesvirus TTHV/NL/08-04
Bottlenose dolphin herpesvirus TTHV/NL/08-01

Bottlenose dolphin herpesvirus TTHV/NL/08-02
Bottlenose dolphin herpesvirus

Bottlenose dolphin herpesvirus
Tursiops truncatus alphaherpesvirus
Unidentified herpesvirus isolate 320Lu
Bottlenose dolphin herpesvirus
Unidentified herpesvirus isolate 185K
Melon-headed whale alphaherpesvirus
False Killer whale alphaherpesvirus
Delphinid herpesvirus 8

Atlantic Bottlenose dolphin herpesvirus
Tursiops truncatus alphaherpesvirus 2
Unidentified herpesvirus isolate 185Li
Unidentified herpesvirus isolate 324Li

Host

Sternella coeruleoalba
Ziphius cavirostris
Stenella coerulecalba
Orcinus orca
Tursiops truncatus
Turstops truncaius
Tursiops truncatus

Tursiops truncaius

Tursiops truncatus
Tursiops truncatus
Tursiops truncatus
Stenella coervieoalba
Tursiops truncatus
Steaclla cocrulecalba
Peponocephala clectra
Pseudorca crassidens
Tursiops truncaius
Tursiops truncatus
Tursiops truncatus
Stenella coeruleoalba

Stenella coervleoalba

Country Xear
Spain 2007
Spain 2008
Spain 2007
USA 2007
Netherlands 2008
Netherlands 2008
Netherlands 2008
Netherlands 2008
USA 1999
USA 2005
Germany 2004
Spain 2007
USA 2000
Spain 2007
Japan ?
Japan ?
USA 2007
USA 2004
Germany 2005
Spain 2007
Spain 2007



Poxvirus
- Poxvirus (EM similar to cowpox)

- Evident in tattoos-like lesions: flat or slightly arised, black, gray or
yellow, irregularly elliptical, localized or systemic.

- Enzootic in some populations, mainly in juvenile. Not life-threatening
population.




Other virus

Papillomavirus: cutaneous and genital wards. Epithelial hyperplasia with
koylocytes; genital tumors. USA Tt seropositivity 52% (captive) and 90% (wild).

Ortomyxovirus: Isolation of Influenza virus A (H1N3, H13N2, H13N9,
Calicivirus: isolation from vesicles of Tt. Antibodies in whales.
Hepatitis B virus: hycterus and hepatitis in captive animals

Adenovirus: from intestines of cetaceans. No lesions.
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Brucelia spp.

110 B. neotomae
B. suis §
Hominids a B. inopinata -
B. celi H
——— Canids ‘H, 7 i g { 8. canis
46
125 Lutrinids 5 [ B. pinnipidiglis C1
38| Pinnipeds — B. pinnipidialis C2
v _af orponses % z
p7 #\ | B.cetiB
B. ceti F1
83| 50 Dolphins A cetiA1
5 - " LB cetiA2
58
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28| “— Caprine h i { B. ovis
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B. microti
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Tursiops truncatus ponticus 23
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Brucella ceti

Brucella ceti: main pathological findings

- CNS: non-suppurative meningo-encephalitis and chorioditis, Purkinkje cells, gliosis,
ependymal necrosis

- Reproductive system: granulomatous endometritis, severe necrotizing placentitis,
abortus, absecess and epididimitis and orchitis.

- Circulatory system: vegetative endocarditis (mitral valve) with myocardial deg. and

fibrosis
- Bone: discospondylitis, atlanto-occipital fusions

- Respiratory: secondary infections and isolation within other pathogens-related lesions

(i.e. nematodes)

- Spleen and lymph nodes: necrotic foci and chronic inflammation in liver, spleen, lymph
nodes with increased volume.
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Human neurobrucellosis
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Brucella ceti ST 26 in the Mediterranean in striped dolphins
1 case of ST 27 in bottlenose dolphin in Croatia
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Brucella diagnosis:

- Direct isolation (14 days in selective/non selective media): blood agar, serum
dextrose agar, Colombia agar supplmented with 5% sheep blod and OXOID or
Brucella-agar added with 5% horse serum
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Other bacterial and mycotic diseases

- Erysypeloyhtix rhusiopatiae: septicemia with romboid cutaneous findings.

- Vibrio spp., Aeromonas hydrophila, Photobacterium damselae spp. (parts of intestinal flora) >
possible septicemia

- E. coli, Salmonella spp., Clostridium spp., Lactococcus spp. > intestinal endotoxemia and
septicemia.

- Staphylococcus aureus, MRSA, Pseudomonas spp., Streptococcus spp., Proteus spp. > mainly
broncho-pneumonia.

- Nocardia spp., Mycobacterium spp. > granulomatous lesions
- Helicobacter spp. > gastric ulcers
- Criptococcus neoformans and laurentii, Histoplasma capsulatum > pneumonia and dermatitis

- Aspergillus, Zygomices, Candida, Fusarium spp.: several localized infection (skin, GlI, lungs,
bones, ear) and systemic dissemination

- Lacazia loboi (lobomycosis): systemic mycotic diseases from skin traumas.
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other pathogens Letter tothe Edior

Michael ). Mina»?**+, Tomasz Kula"2, Yumei Leng', Mamie Li?, Rory D. de Vries®, Mikael Knip®5,
Heli Silander®®, Marian Rewers’, David F. Choy®, Mark S. Wilson®, H. Benjamin Larman®,
Ashley N. Nelson'%4, Diane E. Griffin'®, Rik L. de Swart?, Stephen J. Elledge’ 21+

Measles, immuns amnasa, end cetaneans

Giovanni I GUARDC. DVM, Dip'. ECVP
Frofessor of Generzl Patholcgy 2nd Vetsrinary Pathophyeiciogy,

M2asles virus Is directly respensible for more than 100,000 dezths yearly. Epidemiological studies have niversity of Temme, Facilly cf Virterinary Medicine.

associated measles with increased morbidity and mortality for y2ars after infection, but the reasoas why

BAT0 - Teramo, taly (Emal addiess: gdiguardaf@ unite.it)

are poorly understood. Measles virus infects immune cells, causing acute immune suppression. To and

idantify and quantify long-term effects of measles on the immune system, we used VirScan, an assay

that tracks antibodies to thousands of pathogen epitopes in bload. We studied 77 unvaccinated children Sandro MAZZARIOL, DV, PRD,

before and 2 months after natural measks virus infoction. Measles caused elimnation of 11 to 73% of Professcr nf Veterinary Pathalogic dnatcmy

the antbody repertoire zcross individuals. Recovery of antibodies was detected after natural reexposure Department of Comparative Biomedicing and Foad Hygiene,
to pathogens. Notably, these immune system effects were not observed in infants vaccinated against University of Padug, 35020 - Legnaro (Padova), ialy

_M“R (mea§|€s' mumps, and rubella), but ‘.V“e qonﬁrmed n meales_"nhded macaques The_ redu‘.:t'o" Tre loss of immune memory against previously encountered pathogens, whick has been reported
n humora! immune memory ?ttef measles "?f“?'on generates potential vulnerability to futurs infections, in messles viruz [MV)-infected humans and meceques (1), previdze further support to the crucial
underscoring the need for wicespread vaccination. need for messles vacrinznon nn a gloha sesle Indeed, this nawly charactenized

immunnmadu latory process sums tselfl 1o the well-knevin aral immunosup pressive effects (2),
thereby represeating an additiong’ explanetory key fnsthe >100,000 deaths anaually cacsed by Y
(31

Within such ‘ramework. itwould e of interest to krow the rale, if any, p'ayed by viral-specific and
hosi-specific tactors in the development of MV-mduced ‘immunological amnesia’ (1A) [1). More in
detal, to what extent does |\ depend upon the viral etrzin responsble tor the infection? And, are
there ary differences, in terms of | A megnitode, between Tnl-deminant versue Th2-dominem
indnndualzs infected hy MY™

We are investigating since many years ald do'phins natusaly infected with cetacean mashillivinus
(CMYY), & dovastatng pathoegoe closely related 1o MV These animals freceently develan ar
immunosuporession similar 10 that experienedd Ly kV-intected humans (4), although Guiana
delphing (Satalia quiancnsis] harbodng 2 given CANY strain may usdergo an cven mors areminens,
multicentric lympohoid cell cepleton (5). These viral strain-driven cifferercos in the severity of
host's immunocshiziency could e accompanied, among others, by differsnt expression levels of
the SLAMCLIS0 immene cell viral receptar - epecifying the well-dosumented ymphotropiem of
beth anemal eod buman modillivinises - o0 Th -domanant &8 com pared to Th2-deminant
indanduals (1. Sievlar viral-host nteraction dvnamics could a'so modulate MY-indoced |14,
althounh wee dont know if ChV-infretnd dolphins may develop any 1a-like condition

Comgarative immunoepathological and immunepathogenetic studics in CMY-intedted cetaceans
may thus provide valuable insight 'nto a more inrdepth understanding of MY nduced |4 thereky
setting 2 parallel intection mecel tor 2n ad hoo dissection of virus-relatec and host-re ated tactors
involved 'n the determinism of this zlarmvng cond tion.



Terrestrially derived bacteria: anthropozoonoses?

Fecal bacteria: E. coli, Edwardsiella tarda, Enterococcus spp.

Bacteria coming from farming activities: Salmonella spp. Listeria spp, Ureaplasma spp,
Erysipelothrix rhusiopatiae, etc.

Multi-drug resistant bacteria: MRSA (Staphylococcus aureus)

All these bacteria are opportunistic and they cause diseases in immunocompromised
individuals: newborns, old, pregnant, after DMV

Sewage Livestock
From Ships and Animal Waste

Human sewage is the most common source of Waste from recreational and commericial vessels, Discharge of waste from farm, domestic or wild
pathogen pollution, particularly in South America, particularly cruise ships, also introduces pathogens to animals can introduce bacteria, viruses and parasites
Asia, and Africa. ocean waters. into local water systems and coastal waters.
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i CASE REPORT
? frontlers published: 22 November 2018
m Immunolog y doi: 10.3389/fimmu.2018.02726

Check for
updates

Death Associated to Methicillin
Resistant Staphylococcus aureus
ST8 Infection in Two Dolphins
Maintained Under Human Care, Italy

Sandro Mazzariol ™*, Michela Corro?, Elena Tonon?, Barbara Biancani®,
Cinzia Centelleghe’ and Claudia Gili®

FIGURE 1 | Severe multifocal purulent meningitis in a Risso’s dolphin’s
(Grampus griseus) brainstem. On the right, a severe purulent inflammation can
be noticed along with a necrotic vessels’ wall and a bacterial aggregate
(arrowhead). Hematoxylin and Eosin, magnification 4x (A) and 10x (B).
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E. coli peritonitis




Other bacterial findings
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T. gondii in marine mammals

e 1998-2014: 16% + serology
in striped and bottlenose
dolphins

e 2004: 19% + serology in ,! !L widiods
striped, bottlenose, ™\

common dolphins and “oocvsT o
1 p ¥ “ ® Livestock h_a
porpoise - )
i ek ) |
e 2006-2012: 10% in the ~
Adriatic (molecular and IHC) ﬂ

Predators and scavengers T ‘.
e 2015: 12% in Italy

(molecular and IHC)

ACCOBAMS Training on necropsies, Part | - 28 — 29 June 2021, Online



Toxoplasma gondii in bottlenose dolphins







1996 - 2021

V2« ACCOBAMS Toxoplasma gondii

AT 2y
o

"‘v;‘-,‘.
A s o d

ACCOBAMS Training on necropsies, Part | - 28 — 29 June 2021, Online



R

ST

I
Hose

&’gggmﬁg




/¢

w202 [-§ 2
2N CH YOI ¢




gL IR LS
arbd s L . -

ol
-

b ..’p""
‘~;"..1'¢ L

N YL

&, .
4’530-.'-3 ¢
¥6& .
Y o “o'
5% A

4

\

e
s

£
;._.

£,
"o

4

-
LA
P
o=
"N N

“
4°

)

o
e

*»

o

v

& #

”~

>,
-~

A



0RO
~ 52 e e e B T 0




1996 - 2021 Atypical Toxoplasmosis in a Mediterranean Monk
<N Seal (Monachus monachus) Pup

- @ Sandro Mazzariol", Cinzia Centelleghe”, Antonio Petrella’, ‘

P ~ Federica Marcer’, Matteo Beverelli , Cristina E Di Francesco’,

Gabriella Di Francesco, Ludovica Di Renzo”, Giovanni Di Guardo§,
veAns Tania Audino”, Letizia Tripodi’ and Cristina Casalone”
* Department of Comparative Biomedicine and Food Science, University of Padua, Legnaro, Padova, ' Istituto Zooprofilattico
Sperimentale della Puglia e della Basilicata, Foggia, * Department of Animal Medicine, Production and Health, University of

Padua, Legnaro, Padova, §Fa[ulty of Veterinary Medicine, University of Teramo, Y Istituto Looprofilattico Sperimentale
dell’ Abruzzo e del Molise, Teramo and ™ Istituto Zooprofilattico Sperimentale del Piemonte, Torino, Italy

' . l

ACCOBAMS Training on necropsies, Part | - 28 — 29 June 2021, Online



Toxoplasma gondii

I. gondii related pathology

- CNS: gliosis and scattered foci of granulomatous encephalitis (> TT) and/or non-
purulent meningo-encephalitis (>SC).

- Reproductive: necrotizing placentitis and/or scattered necrotizing foci in the foetus;

abortion.

- Other: granulomatous/chronic inflammation in muscles (heart, muscular layers);
necrotizing lymphadenitis.

T. gondii diagnosis
- PCR: aimed to detect Apycomplexa spp.

- Microscopic: IHC with anti-T. gondii antibodies.
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 ~— DIAGNOSTIC FRAMEWORKS

-Infectious diseases

- Fishery interaction

- Marine litter ingestion and evaluation
- Ship strikes

- Noise impacts

- Others causes of death

ACCOBAMS Training on necropsies, Part | - 28 — 29 June 2021, Online
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ZSMA{/A///;%\TA Human induced mortality
in Italy 2015-2019

® by-catch @ larynx entanglement @ fishing gear ingestion ) entanglement @ ship strike

ACCOBAMS Training on necropsies, Part | - 28 — 29 June 2021, Online
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5. Fishery interaction common evidences:
literature review

Possible interactions:

by-catch;

entanglement

gear ingestion/larynx entanglement
direct killing;

. prey depletion.

ko~

* |n case of by-catch small cetacean die for
asphyxia and/or drowning.

* Large whales usually die for starvation.
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5. Fishery interaction common evidences:
literature review

DIAGNOSIS OF BY-CATCH

- Usually based on external evidences (lacerations and marks of nets).

- Finding an entangled animal is not enough to diagnose by-catfch: it could be
a secondary cause. True also the opposite.

- A detailed necropsy is necessary

- Pathological evidences suggestive of inferactions with fisheries are:
1) Injures related to the gears/lines;

2) Evidences of drowning/asphyxia;

3) Evident recent feeding;

4) Absence of concomitant or predisposing diseases.



Vol 10k 219-264 2003 D SEASES OF AQUATIC DORGANISMS
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‘FREE ]
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THEME SECTION

Criteria and case definitions for serious injury
and death of pinnipeds and cetaceans caused by
anthropogenic trauma

Editors: Michael J. Moore!*, Julis van der Hoop' Susan G Barcol,
Alox M. Costdis™”, Frances M. Gulland®, Paul D. Japson®, Kathlean T. Moora®,
Stephen Raverty”, Willlam A. McLellan®

'Woods ok Oveanograpiic Insituion. Weods Hade, Massachuseths 00541, USA
Nirgnla Marise Aquarten sad Marine Sclency Program, Virglada Seach, Vieghaia 21451, LSA
"FEERICIOgcal SORNTeS, CoUege of YVIernary Ned ome, Luiersty of Norss, Ganerviie, Norns 100w, s
Mlarine Mammal Contor, Fort Crambhite, Sansalite, Califsena 00480 154
"lastiute of Zodlogy, Zoolygical 5ocety of Londos, Landon NWI 4RY, UK
“Intersationd Pend lor Anmal Weltare, Yarmosth Port, Massachasels (2635, USA
B ey Culusntole Mbakany of Mg b ulbos w, Ablnsiatun d, Bebial Cudunnida V30 2083, Casade
Mialogy snd Marine Blokgs. Usivarsity of Narth Corolne Wikmington, Wilmington, Narfs Coroline 7900 154

" et asded was Dby sees Nas lim Baduyy, Ul vwinily wf Youtle Coasstioe Wiludogfom Wilihagytom, Nuiths Cesolie 20400, U9

Table 2. Criteria sets for diagnosis o underwater entrapment in pinripeds and cetaceans, For explanation of Codes and
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5. Fishery interaction common evidence www.lifedelfi.e
literature review

worings ‘Confirmed’, ‘Probable’ and ‘Suspect’ see ‘Introduction and overview' and Appendix 1

Criterion Corfirmed Probable*

Cetaceans

Roported by fshoeries observar v

Entangled in gear v v
Code 2 0r 3 v
Froth in lungs

Whole or partally digested prey in stomach v
Brulsing around appendages/neck

Nc other signficant gross pathology

Geod nutritional status v
Net marks v

Rope/line marks

Anputation/body slit

Rostral/mandibular fractures

AR N U N N
LCNsSs8s

<
<

R e fad

Suspect

Most parsimon.ous
condusion based on
observer experiznce

BY-CATCH

QA6 Gl e S

E e S B N 11 Y C
TR0



&'Rg VEINTE ‘,-‘4‘_'0'
“

BY-CATCH GROSS EVIDENCES:

literature review

Injures due to direct interaction

lacking of extremities

fins, head and rostral injures

lacerations and nets marks (features could
suggest the type of gear)

iIncisions and deep wounds due to sharp objects
penefration wounds

tail abrasions

5. Fishery interaction common evidences:
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5. Fishery interaction common evidences:
literature review

BY-CATCH GROSS EVIDENCES:
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5. Fishery interaction common evidences:
literature review
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5. Fishery interaction common evidences:
literature review

BY-CATCH GROSS EVIDENCES:

Other evidences

* abrasions

* blunt traumas

* subcutaneous haemorrhages
and petechioae

* lines and nets

« skull fractures

visceral haemorrhages

J 2 'g‘a-ui"i""i-'-\)a.«.

Qies Gt BQ

ANNIT GREEAST D PAavA C
O



e .
Esmrse NATORA ten

=

www.lifedelfi.eu

5. Fishery interaction common evidences:
literature review

DEEASES OF AQUATLC OBGANEMS
Db Aquet Org

Yol 12 s, 2004

BY-CATCH GROSS EVIDENCES R res

Pebiliskod Jsaunry 71

Beet P

9l Dis Aquat Crg 137 £3-95, 2018 . L. .
Discrimination between bycatch and other causes

of cetacean and pinniped stranding
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Yara Barnaldo de Quirds'*, Meghan Hartwick™?, David S. Rolstein®,
Michael M. Garner’, Andrea Bogomoln!', willlam Greer?, Misty E. Nemever”,
Greg Early’, Frederick Wenzel®, Michuel Moore'*
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Compositional Discrimination of Decompression and

Decomposition Gas Bubbles in Bycaught Seals and
Dolphins

Yara Barnaldo de Quiréa™, Jalfrey 5. Saawakl’, Saan P, Sylve?, Bal Grear™’, Misty Nisenaysr, Andrea L,
Bogomoini'®, Michael J. Moore’
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How man-made interference might cause
gas bubble emboli in deep diving whales
Andreas Fahlman'*, Peter L. Tyack?, Patrick J. O. Miller? and
2 Petter H. Kvadsheim®
I KaERRE T Dive o e T e L T
2) Dive duration response
3) Dive depth
4) Body mass
5) Ventilation/serfusion SHALLOW P >P .
Nitrogen N, (tiss) N, (@mb)
Shallow removal region Supersaturated
N, removal region Blood flow
Heart rate .
- Alveolar compression causes Stroke volume 5
increased gas diffusion INTERMEDIATE ; P <P
- Ascent tachycardia increases Nitrogen : : N, (liss) N; (amb)
absorplicn regicn ' 3 Undersaturated
\

DEEP Alveolar collapse
Constant body
N, region

No gas exchange
Jndersaturated
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Novel Necropsy Findings Linked to
Peracute Underwater Entrapment in
Bottlenose Dolphins (Tursiops
truncatus)
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Nondomestic, Exotic, Wildlife and Zoo Animals~Original Article

Capture myopathy due to entanglement
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INTERNAL EXAMINATION

SKELETAL MUSCLE

v/ Examine the quality of the fascia and muscle on the body before removing it
/ Note the color, texture, thickness and abnormalities

Vv Look for hemorrhage, post mortem pooling of blood in vessels (hypostasis or post mortem lividity) and
bruising (hematoma)

Yo -
656 CF. KIELHORN ET AL. s Comparative Biochemistry and Physiology Part A: Siee

PR R Molecular & Integrative Physiology

v a
| S s 2, June 2070, Pagey 131-191 m

Body size and skeletal muscle myoglobin of
cetaceans: adaptations for maximizing dive

duration



Capture myopathy

Fear and distress, independent of chase and/or restraint are important factors in the
aetiology of all forms of CM. Sudden /surprise attacks by predators can cause CM
without extensive chase.

Occur more frequently in mammals and birds, and particularly in terrestrial ungulates—
artiodactyls (even toed ungulates such as camels, deer, oxen and pigs) and
perissodactyls (odd toed ungulates such a horses, tapirs and rhinoceroses)—and in
long-legged birds such as flamingos and shorebirds

The three time-based syndromes are:

a. peracute (characterized by hyperkalemia, cardiac fibrillation and death,
b. sub-acute (characterized by tubular nephrosis, renal failure and death;
c. chronic (characterized by congestive heart failure, and death.

d, non-lethal cases: physical impairment such as lameness or loss of the ability to walk
or fly (also before death in lethal cases).



Capture myopathy

The internal experience of fear triggers robust autonomic responses in territied animals. The
physiological effects of these responses contribute to all types of CM.

The diagnosis of CM is often made when these histologic findings are noted in association

with a characteristic set of events.

Typical histologic lesions including small areas of necrosis and occasional capillary
microthrombii within skeletal muscle and other organs are commonly reported.
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BY-CATCH OTHER EVIDENCES

Recent feedings

Findings fresh food remains in the stomaches could
confirm diagnosis:

confirm interaction with fisheries

suggest health condition of the dolphin

acute death

Other causes of death
External examination is not enough

It is necessary to confirm absent predisposing
factors
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Bottlenose dolphin (Tursiops truncatus) depredation
resulting in larynx strangulation with gill-net parts
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FISHING GEAR INGESTION

- Same diagnostic framework of marine litter ingestion approved by IWC & ACCOBAMS
- Working on NCC parameters
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AR TIER 3

veans A CCOBAM S fishing interaction in the animal history 5
(specific for each category) (13, 19, 20)
presence of fishing gelagrs 2((a)lctive v/s passive) (13, CP | C/p C/P 1.4
,20)
net marks/linear signs (acute) (13, 19, 20) C/P |C/P 1-3
net marks/linear signs (chronic, i.e. C/p 13
constriction lesions) (13, 19, 20)
%isrﬁicr:ge‘i,rilfeerr;iisoif presence of fishing gear around larynx (11) C/P 1-4
penetrating wounds (13, 19) C C C/P | 1-3
C / P - ce rta N / p ato g nomonic mutilation with_acute inflammatory reaction cC | C C/P | 1-3
C . t t mutilation with chronic inflammatory reaction S S S 1-3
- consisten gunshot/bullet wounds (13, 19) C/P | 1-3
S SUS ected contusions (13, 19) C 1-3
U p fractures (13, 19) C 1-4
capture myopathy (to be confirmed with cp | op 13
Other fishery histology and IHC) (20)
B ( A) - a Ctive by_ Ca ‘tC h 12;:?;2?;_ separation of the rectus abdominis muscles (9) C C 1-2
. lesions gas bubbles in main vessels (3) C C 1-2
B( P) - paSS|Ve by—CatCh linea alba erniation (9) C C 1
presence of fresh oesophagic/gastric content (13,
| | 19) C C 1-4
arynx entanglement )
Nf[ltlf(llt.lonal absence of fresh gastric content (13, 19) S C 1-4
M 1ndings
CE - chronic entanglement £00d NCC (13, 19) c ¢ 13
| . . poor NCC (13, 19) S C 1-3
- 1N g e Stl O n bulging eyes/red eyes (4) C 1-2
| | - | n‘te n‘t| O N a | |y | nJ u red microscopic.muscular haemorragies S S 13
(histology) (20)
Aspecific pulmonary and vascular changes (epicardial
findings petechiae, edema, froth/ blood-tinged watery fluid
in the airways, congestion, bullae in the lung S S 1-3
parenchyma, incomplete collapse of the lungs,
chyle in the ductus thoracicus and) (4)
multiorgan congestion (4) S S 1-3
pat(h)c?llc?;ies absence of other ongoing diseases (4, 13, 20) C C 1-3
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LIFE DELHI

Dolphin Experience: Lowering Fishing Interactions
LIFE18 NAT/IT/000942

Action A3

Harmonized necropsy protocol including diagnostic framework for by-catch

Framework for fishery interaction

Lowering fishing interaction
in the Mediterranean Sea

ACCOBAMS Training on necropsies, Pal

TIER 1

At this level, only entanglement can be hypothesized. The table here below reports the list of
external findings related to the interaction with the fishery. If at least one findings is recorded, the
fishery interaction with fishing is confirmed.

CATEGORIES FINDINGS

fishing interaction in the animal
history

Findings that confirm the interaction with the fishery

presence of fishing gear (differentiate

passive and active fishing gear)

TIER 2

The table below summarizes the list of fishery interaction findings , including entanglement and
ingestion, that can be assessed by a Tier 2 executer. If one or more of the relevant (confirming)
findings are reported, the fishery interaction is confirmed. If only the presence of recent feeding
remains in the oesophagic/gastric content is observed, the interaction cannot be confirmed.

CATEGORIES FINDINGS

ENTANGLEMENT INGESTION

fishing interaction in the
animal history X

net marks/linear signs
(acute or chronic) X

presence of fishing
gears (differentiate
Findings confirming the | passive and active

interaction with the fishing gear)
fishery

presence of fishing gear
around larynx

(differentiate passive X

and active fishing gear)

presence of fishing gear
or fragments in the X
gastro- intestinal tracts

Findings suggesting the

interaction with the presence of recent

i X
fishery feeding
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FOREIGN BODY: ingestion of debris/litter items causing digestive obstruction,
perforation or other symptoms.

Moderate-severe presence of marine dehris in the GGI'T could be consistent with

Postmortem interpretation Postmortem findings Notes

: : Limited / moderate amount of marine debris without | The volume and location of
Incidental finding . . : : :

lesion asscciated with the foreign bedy the debris should be evaluated

Possible contribut:on to the | Partial repletion or obstruction with moderate-severe | It is necessary to interpret in
canse of death and/or presence of lesion associated with the foreizn body the general context of the
deterioration of health (e.g.: ulcerat:ons, hyperkeratosis of the forestomach, | postmortem study (necropsy
condition* gastitis and/or enterit:s, haesmorrages, et ) and histopatholozy, as well as

complementary analyzes 1f
needed), and exclude other
possible causes of death

Traumatic perforation. severe impaction or complete
obstruction of GIT with severe presence of lesion
associated (e.g.: 1schemia, necrosis, perforation,
peritonifis, etc.)

Probable cause of death

* Long-tarm pathological processes can cause or increase the possibility of presenting o other secondary processes
like infectious diseases, paras:tic infestation and / or signs of malnutrition or starvation (poor - very poor body
condition, serous atrophy of fatty deposits, muscular atrophy, pancreatic acinar atrophy, ete.)
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PLASTIC AND OTHER







Contents lists available at ScienceDirect
ENVIRONMENTAL
POLLUTION

Environmental Pollution

journal homepage: www.elsevier.com/locate/envpol

Retrospective study of foreign body-associated pathology in stranded
cetaceans, Canary Islands (2000—2015)*
R. Puig-Lozano ?, Y. Bernaldo de Quirés * ", J. Diaz-Delgado ?, N. Garcia-Alvarez ¢,

E. Sierra “, ]J. De la Fuente °, S. Sacchini ¢, CM. Sudrez-Santana °, D. Zucca ¢, N. Camara “,
P. Saavedra °, J. Almunia ¢, M.A. Rivero ?, A. Fernandez ¢, M. Arbelo *

Highlights

. Foreign bodies were found in 7.7% (36/465) studied cetaceans in
the Canary Islands in a 16 year period.

. Severe digestive disease (impactions and gastrointestinal
perforations) caused the death of 13 animals (2.8%.13/465).

. Plastic was the most common item found (80.6%).

. Poor body condition and deep diving behavior were risk factors for
foreign body ingestion.

. Adult age was a protective factor for foreign body ingestion.



Cause of death

2015-2019

Interaction with human activities

@ natural © HIM ® N\D )

- Marine debris found 3% of the examined
cetaceans

- > sperm whales,

- then beaked whales, striped dolphins &
bottlenose dolphin

@ evidences of by-catch @ larynx entanglement @ gears ingestions @ entanglement @ marine debris



Plastic ingestion - effects

- Obstruction

- Costipation

- Pain

- Reduced feeding
- Reduced energy

- Increased energy consumption

- Chemical transfer

- Microbiome changes



NUTRITIONAL CONDITION

- Emaciation is a serious, usually chronic and progressive condition characterized by
significant (>20%) body weight loss.

- Cachexia is the termed used to describe the end stage of emaciation.

- Significant weight loss, associated with emaciation or cachexia, typically results from
catabolism of body fat and protein in excess of caloric intake.

- Increased metabolism (hypermetabolic), inadequate consumption or assimilation of
nutrient, or excessive nutrient loss contributes to significant weight loss.




NUTRITIONAL CONDITION

Gross findings suggesting cachexia:
v Muscle atrophy with evidences of bones angles

v Reduced fat depots (subcutaneous, pericardial, peri-renal, mesenteric, intra-muscular) with fat gelatinous
atrophy (pericardial, subcutis and medullary)

v  Body cavities (peritoneum/pericardium/pleural) effusion and subcutaneous edema
v Kidney Fat Index (peri-renal fat weight/kidney weight x 100)

v Visceral atrophy (liver, heart, etc) with weight reduction (25%- 40%)

Vv Absence of food remains in the stomach.

v Dark and dry feces.

v Dark liver with filled bladder. Possible hepatic steatosis.

v Hemorrhagic erosive/ulcerative gastro-enteritis.




NUTRITIONAL CONDITION

Rilievi patologici microscopici indicativi di cachessia:

v Hemosiderin storages in liver (> Kuppfer) and spleen (Prussian Blue staining)
v Hepatic and muscular lipofuscinosis (Schmorl’s e PAS staining)

v Absent/reduced glycogen in hepatocytes (PAS/Diastasis)

v Microscopic atrophy of intestinal villi with hemorrhagic enteropathy.

v Hepatocytes atrophy and/or steatosis

v Edema of tissues with possible hemorrhages

v Bone rearrangement
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In this section

Conservation & Management

* Whaling

' Revised Management Procedure
» Animal welfare issues

¥ Conservation Committee

¥ Strandings

* Ship Strikes

* Entanglement of Large Whales

* Environmental concems

» Conservation management plans

» Sanctuaries and MPAs A near-miss between a whale and a container vessel. Picture: CINMS/NOAA
} Whalewatching

» Small cetaceans

¥ Infractions

Ship Strikes: collisions between whales and vessels

Most reports of collisions between whales and vessels involve large whales, but all species can
be affected. Collisions with large vessels often go unnoticed and unreported. Animals can be injured or
killed and vessels can sustain damage. Serious and even fatal injuries to passengers have occurred
involving hydrofoil ferries, whalewatching vessels and recreational craft.




1986 —

Species
Balaenoptera
physalus

Physeter
macrocephalus

Balaenoptera
acutorostrata

Ship Strikes

2020 : 42 reported whales

Total Total o o :
stranded Collided Yo on stranded % on collided
96 16 16,67% 38,10%
206 10 4,85% 23,81%

4 1 25% 1,8%



Ship Strikes: propellers










SHIP STRIKES: blunt trauma




SHIP STRIKES o

Post-mortem diagnosis

Most carcasses are badly preserved

Injures could be post-mortem.

How to differenziate ante- and post-mortem injures?

Fat emboli in lungs!!
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SHIP STRIKES

Specific stainings
. Sudan black
. O-Red-Oill
. 0s0.“en bloc” post-fixation technique




Pre-accident Condition

»

Tibia

Vein

Fat deposits

—— Artery

Tibia
\ Regions of
\ hemopoiesis
Fat deposits move (i
into veins through / ‘\.— -
openings in ruptured K / Inferior
blood vessels. / ( ) /‘ \! \ vena
iy f \\\\:\ cava
if ( qhan
Fracture X\
in tibia \‘\% W / Femoral Emboli move up through
\){ ( vein the femoral vein and into
- § the inferior vena cava.
Ruptured ‘N | :
blood vessels /AR The emboli may then enter
I\ O\ NHer TP the heart or lungs.

E) alamy stock photo

ACTHEMC

wwav.alamy.com
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Ship Strikes
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SOUND EFFECTS

R Propeller/machinery
T mechanics
above 180 dB

I | poonane | SESTE
platform : auay ship Hydrophone
array

Sonar Air-gun array
source array 200-250 dB

200-250
decibels

Submarine ~




Technical Guidance for Assessing the
Effects of Anthropogenic Seund on
Marine Mammal Hearing

Underwater Acoustic Thresholds for Onsect of
Permanent and Temporury Threshold Shifis

Table ES1: Marine mammal hearing groups.

Generalized

Hearing Group Hearine R '
Low-frequency (LF) cetaceans
(baleen whales) 7T Hz to 35 kHz
Mid-frequency (MF) cetaceans 150 Hz to 160 kHz

{(dolphins, toothed whales, beaked whales, bottlenose whales)

High-frequency (HF) cetaceans
(true porpoises, Kogia, nver dolphins, cephalorhynchid, 275 Hz to 160 kHz
| Lagenorhynchus eruciger & 1. ausiralis)

Phoaid pinnipeds (PW) (underwater)

(erac seals) 50 Hz to 86 kHz
Otanid pinnipeds (OW) (underwater)
sea lions and fur seals 60 Hz to 39 kHz

* Represents the generalized hearing range for the entire group as a composite (Le., all species within the
group), where individual species” hearing mnges are typacally not as broad. Generalized heanng range chosen
based on ~65 dB threshold from normalized composite audiogram, with the exception for lower limits for
LF cetaceans (Southall et al. 2007) and PW pinniped (approxmmaton).
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The effects of seismic airguns on cetaceans in UK waters

CAROLYN J. STONE AND MARK L. TASKER
Joint Nature Conservation Committee, Dunnet House, 7 Thistle Place, Aberdeen, ABI0 1UZ, UK

Contact e-mail: cjsbarton@barnaclel fsnet.co.uk

ABSTRACT

Observations undertaken during 201 seismic surveys in UK and adjacent waters were analysed to examine effects on cetaceans. Sighting
rates, distance from the airguns and orientation were compared for periods when airguns were active and when they were silent, both for
surveys with airgun arrays of large volume and surveys with smaller volume arrays. The results demonstrate that cetaceans can be disturbed
by seismic exploration. Small odontocetes showed the strongest lateral spatial avoidance (extending at least as far as the limit of visual
observation) in response to active airguns, while mysticetes and killer whales showed more localised spatial avoidance. Long-finned pilot
whales showed only a change in orientation and sperm whales showed no statistically significant effects. Responses to active airguns were
greater during those seismic surveys with large volume airgun arrays than those with smaller volumes of airguns. It is suggested that the
different taxonomic groups of cetaceans may adopt different strategies for responding to acoustic disturbance from seismic surveys; some
small odontocetes move out of the immediate area, while the slower moving mysticetes orient away from the vessel and increase their
distance from the source but do not move away from the area completely.

KEYWORDS: NOISE; EUROPE; CONSERVATION; SURVEY-VESSEL; SHORT-TERM CHANGE; MONITORING

1001

Mean sighting rate per 1,000 hours

All cetaceans
All mysticetes
Humpback whale
Fin whale
Fin/sei whale
Common minke
whale
Sperm whale
Long-finned
pilot whale
Killer whale
All small
odontocetes
Common bottlenose
dolphin
Lagenorhynchus spp.

B Shooting Not shooting

White-beaked dolphin

Fig. 2. Sighting rates of cetaceans in relation to the use of large volume airgun arrays.
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Fig. 3. Sighting rates of cetaceans in relation to the use of airguns during site surveys.
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Fig. 4. Median closest distance of approach of cetaceans to large volume airgun arrays in relation to airgun activity.
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Table 2. Example studies showing effects of anthropogenic noise on acoustic communication

and physiological hearing system of marine organisms.

Species Types of Anthropogenic Noise Effects References
M. angustirostris increased ambient noise constrains acoustic communication Southall ef al., 2003 [45]
C. chromis
_ o _ reduces auditory sensitivity and shifts -
S. umbra boating and shipping noise Codarin et al., 2009 [7]

G. cruentatus

the hearing threshold

constrains acoustic communication

and shifts the hearing threshold

Vasconcelos et al., 2007 [46]

shifts the hearing threshold

Lucke et al., 2009 [48]

shifts the hearing threshold

Nachtigall et al., 2004 [49]

damages the hearing sensory epithelia

McCauley et al., 2003 [37]

H. didactylus boating and shipping noise

P. phocoena seismic air-gun shooting

T. truncatus experimental noise emanating device
P. auratus seismic air-gun shooting
L. vulgaris

S. officinalis

_ experimental noise emanating device
O. vulgaris

1. coindetii

damages the hearing sensory epithelia

André et al., 2011 [52]

A. dux seismic air-gun shooting

damage to internal fibers, statocysts,

stomachs, and digestive tracts

Guerra et al., 2011 [53]




Table 3. Example studies showing effects of anthropogenic noise on the individual behavior
of marine organisms.

Species

D. labrax

Types of Anthropogenic Noise

Effects

References

C. labrosus
T. luscus
G. morhua
P. pollachius
T. trachurus
A. Anguilla
C. harengus

P. dentex

experimental noise

emanating device

induces startle response

Kastelein et al., 2008 [6]

P. auratus

S. australis

seismic air-gun shooting

induces startle response

Fewtrell and McCauley, 2012 [54]

C. pallasii

boating and shipping noise

induces avoidance responses

N. pulcher

boating and shipping noise

reduces digging and defense

capabilities, increases aggression

Schwarz and Greer, 1984 [38]

Bruintjes and Radford, 2013 [58]

G. aculeatus

C. clypeatus

experimental noise

emanating device

increases in food-handling error

Purser and Radford, 2011 [59]

boating and shipping noise

reduces defense capabilities

C. maenas

boating and shipping noise

reduces defense capabilities

Chan et al., 2010 [60]

M. novaeangliae

ATOC (Acoustic Thermometry of

Ocean Climate) sound

increases distance and time intervals

between successive surfacing

Wale et al., 2013 [61]

Frankel and Clark, 2000 [65]

M. novaeangliae

Sonar

modifies courtship calls

T. truncatus

pile driving noise

modifies sound producing

Miller, 2000 [63]

E. glacialis

E. australis

vessels noise

modifies calling behavior

David, 2006 [62]

Parks et al., 2007 [64]

G. cruentatus

C. chromis

boating and shipping noise

decreases time in nest caring and

increases time in the shelters

Picciulin et al., 2010 [57]

C. caretta

seismic air-gun shooting

induces startle response

M. densirostris

mid-frequency sonar

disrupts foraging and induces

avoidance behavior

DeRuiter et al., 2012 [56]

Tyack et al., 2011 [55]




Table 4. Example studies showing effects of anthropogenic noise

distribution and abundance of marine organisms.

on the population

Species

Types of Anthropogenic Noise

Effects

References

Z. cavirostris

Sonar

causes mass strandings

Frantzis, 1998 [68]

A. dux

seismic air-gun shooting

causes mass strandings

Guerra et al., 2011 [53]

O. orca

high-amplitude acoustic harassment devices

induces emigration

Morton, 2002 [73]

P. phocoena

T. truncatus

pile driving noise

induces emigration

Thompson et al., 2010 [75]

C. harengus,

M. poutassou

seismic air-gun shooting

induces emigration

Slotte et al., 2004 [4]

P. phocoena

wind farm noise

induces emigration and alters

vertical distribution

Carstensen et al.,2006 [74]

G. flavescens
P. minutus
P. microps

T. bubalis

M. scorpius

wind farm noise

no detectable effects
on community structure

and biodiversity

Wilhelmsson et al., 2006 [78]

S. goodie
S. paucispinis
S. chlorostictus

G. morhua

M. aeglefinus

seismic air-gun shooting

decreases catch rate

Skalski et al., 1992 [43];
Lekkeborg et al., 1993 [36];
Engas et al., 1996 [41]

P. virens

boating and shipping noise

decreases catch rate

Engas, 1994 [40]

M. aeglefinus

experimental noise emanating device

decreases catch rate

Nicholson et al., 1992 [42]

P. cygnus

seismic air-gun shooting

no detectable effect on catch rate

Parry and Gason, 2006 [77]

P. novaezelandiae

experimental noise emanating device

decreases population recruitment

Aguilar de Soto et al., 2013 [39]

A. crassa

H. crenulatus

tidal turbine and wind turbine noise

decreases population recruitment

Pine et al., 2012 [80]

C. crangon

experimental noise emanating device

decreases reproduction rates

Lagardére, 1982 [35]

M. magister

seismic air-gun shooting

no detectable effect on larval

survival

Pearson et al., 1994 [79]

Z. cavirostris
M. densirostris

M. europaeus

naval sonar

mass strandings

Cox, et al., 2006 [70]

Z. cavirostris

M. densirostris

M. europaeus

naval sonar

mass strandings

Fernandez, et al., 2005 [71]

Z. cavirostris

M. densirostris

M. europaeus

naval sonar

mass strandings

Jepson, et al., 2003 [72]

L. kempii
T. truncates

C. caretta

Underwater explosives

mass strandings

Klima et al., 1988 [69]
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Temporary hearing threshold shift in a harbor porpoise
(Phocoena phocoena) after exposure to multiple airgun sounds
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“TNO Acoustics and Sonar, Oude Waalsdorperweg 63, 2597 AK, The Hague, The Netherlands

h

173 o SELOm
8 w1 Py
.8

I-Eesese-

L
b
\
]
{
E

N
§
2\
§
s s 8§

L.

v |
< a T > “N:‘d‘ E ' ! .
/?nlmr n / Rl
Start bouy Mr{al Hydrophone . " 'ﬂ..“ﬂﬂ "’~ .
oamers 1 for sound to

FIG. 5. (8) Unweighted one-third octave (base 10) band SELcum specira of
b) Side view 10 double airgun shots (present stody; shot interval: ~175), and of 2760 pie
driving playbacks strikes'h (inler-pulse mterval 1.35) during 2 120 min
B | exposare (Kastelem er al., 20152). (b) Measured frequency-weighted one-
il LF' third ectave (base 10) band SELcum from both studies, usang the NOAA's
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Hearing Loss in Stranded Odontocete Dolphins and
Whales

David Mann'?*, Mandy Hill-Cook®, Charles Manire®”?, Danielle Greenhow’, Eric Montie', Jessica
Powell?"®, Randall Wells'*, Gordon Bauer®®, Petra Cunningham-Smith?, Robert Lingenfelser®, Robert
DiGiovanni Jr.”, Abigale Stone®, Micah Brodsky®, Robert Stevens®, George Kieffer'®, Paul Hoetjes’

1 College of Marine Science, University of South Florida, St. Petersburg, Florida, United States of America, 2 Mote Marine Laboratory, Sarasota, Florida, United States of
America, 3 Department of Biology, Portland State University, Portland, Oregon, United States of America, 4 Chicago Zoological Society, ¢/o Mote Marine Laboratory,
Sarasota, Florida, United States of America, 5Division of Sodal Sciences, New College of Florida, Sarasota, Florida, United States of America, 6 Marine Mammal
Conservancy, Key Largo, Florida, United States of America, 7 Riverhead Foundation for Marine Research and Preservation, Riverhead, New York, United States of America,
8 Clearwater Marine Aquarium, Clearwater, Florida, United States of America, 9 Dolphins Plus, Key Largo, Florida, United States of America, 10 Southern Caribbean
Cetacean Network (SCCN), Bapor Kibra, Curagao, Netherlands Antilles, 11 Department of Environment and Nature, Willemstad, Curacao, Netherlands Antilles

Abstract

The causes of dolphin and whale stranding can often be difficult to determine. Because toothed whales rely on echolocation
for orientation and feeding, hearing deficits could lead to stranding. We report on the results of auditory evoked potential
measurements from eight species of odontocete cetaceans that were found stranded or severely entangled in fishing gear
during the period 2004 through 2009. Approximately 57% of the bottlenose dolphins and 36% of the rough-toothed
dolphins had significant hearing deficits with a reduction in sensitivity equivalent to severe (70-90 dB) or profound
(=90 dB) hearing loss in humans. The only stranded short-finned pilot whale examined had profound hearing loss. No
impairments were detected in seven Risso’s dolphins from three different stranding events, two pygmy killer whales, one
Atlantic spotted dolphin, one spinner dolphin, or a juvenile Gervais’ beaked whale. Hearing impairment could play a
significant role in some cetacean stranding events, and the hearing of all cetaceans in rehabilitation should be tested.
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Fernandez A et al. Vet Pathol 2005,42:446-457

Veterinary Fathology
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Fernandez A'et al. Vet Pathol 2005;42:446-457

Veserinary Pathology
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CNS:; beaked whale.

Fernandez A et al. Vet Pathol 2005;42:446-457
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Gas and Fat embolic

syndrome: protocol SCENIT -IC O L’i
REPLIRTS
1) External examination

3 Methodology for in sifu gas sampling,

transport and laboratory analysis of
vame  Qasas from stranded cetaceans
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Gas and Fat embolic syndrome: protocol

2) Careful subcutaneous examination
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Gas and Fat embolic syndrome: protocol

3) Gas bubbles sampling
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Gas and Fat embolic syndrome: protocol

4) Opening abdomen and evaluation of:
- mesenteric veins
- renal veins
- lombo-sacral veins
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Gas and Fat embolic syndrome: protocol

5) Opening the thorax and evaluation of
- coronaric veins
- pleuric bubbles
- pneumothorax
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Gas and Fat embolic syndrome: protocol

6) Presence of gas in all the sites:

Mesenteric Lombo-sacral Coronaric Emphysematous

Who Subcutaneous veins TOTAL

veins veins veins findings

Animal n 0-VI 0-VI 0-VI 0-VI O-111 0-27

GASSCORL _ DEFINITION

L Absnee af zas bubbles w.thin venees vaeels (g La, L, |2}
I Ocxzsinzl amal bebble fouad by concfully seroamng of vonows vasscls [y Ub).
a Few bubbles: Gas basklzs ere rmore cestly feand but o cancfa. sarcening of ¢ifTeren

wenoas vessek and sectxers of the verns w aso rxgnred. The quaniity ol gos subbles
is ensy ¥ oynmt In zehitian, smal Crigretinuinies af blead™ can he presemt Thewe
Cocattiaaries o] Llood e smell sevtie of vezs saowing ebocacs oliwl odls aud
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Gas and Fat embolic syndrome: protocol

@ Sampling @ Preservation and sampling
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Relative percentage for each gas
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Average gas composition of the gas emboli samples for each
decomposition code

“Co2% “N2% MH2 % MCH4 % “02%

o SWE
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Decomposition code
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‘visualize noise-induced hearing loss
in mass stranded cetaceans
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SEISMIC SURVEYS

Seismic airgun testing is usad to locate oil
and gas deposits deep below the ocean floor.




SONAR SCANNING
2008 MADAGASCAR MASS STRANDING
MELON-HEADED WHALES




The Journal of

Veterinary
Medical
/ Science Noise exposure - 800-Hz pure-tone sound (40 strikes/
| Sy woe . . . _
W X ST Wildlife Science min, duration 150 msec) lasting 30 min.
Sound exposure-induced cytokine gene
transcript proﬁle changes in Captive Received sound pressure level (SPL) - 153 dB re 1 pyPa
bottlenose dolphin (Tursiops truncatus)
blood identified by a probe.based qRT.PCR Estimated mean received SPL - 140 dB re 1 pyPa

I-Hua CHEN"), Lien-Siang CHOU?, Shih-Jen CHOU", Jiann-Hsiung WANG",

Jeffrey STOTTY, Myra BLANCHARD®, I-Fan JEN® and Wei-Cheng YANG'* Exposure interval - 2 days 3 times/day

The Journal of

Veterinary

Medical

Science CYTOKINE EXPRESSION CHANGES IN DOLPHINS

’ * |
7 ] T *
L TF i

Ny IL-10 12 L-2Re L4 INF-a

Fig. 1. Box plot of normalized value of 6 immunologically relevant genes for healthy samples (n=24,
black) and noise-exposed samples (n=6, blue). Significant differences between the two sample groups
are indicated by stars (*P<0.05; **P<0.01). Standard deviation/coefficient of varation of tested genes
for healthy samples: IFNy 0.680.13, IL-10 0.64/0.13, [L-120.76/0.12, IL-2Ra 0.7610.41, IL-4 0.50/0.07
and TNFa 0.74/0.16.
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= DIAGNOSTIC FRAMEWORKS

-Infectious diseases

- Fishery interaction

- Marine litter ingestion and evaluation
- Ship strikes

- Noise impacts

- Others causes of death

ACCOBAMS Training on necropsies, Part | - 28 — 29 June 2021, Online






muscle, striped dolphin, anti fibrinogen, 20x




Time since strandings vs euthanasia

T (h) ID Species t (h) mus';islfn' (IHC)cuore MB renale
MB: - MB: - -
190 TT 0 -
FIB: + FIB: +
MB: - MB: -
208 FW 4 +
FIB: + FIB: -
0-6 h VB,
211 FW 0 ' ca. +
FIB: +
MB: - MB: -
281 GM 4 -
FIB: + FIB: +
MB: -
134 FW 8 c.a. +
FIB: +
MB: - MB: -
218 sC 8 +
FIB: + FIB: +
MB: - - MB: -
6-12h 215 GG 6 +
FIB: n.r. FIB: + +
MB: - MB: -
221 sC 8 +
FIB: + + FIB: +
MB: n.r.
201 TT 24 c.a. -
FIB:+ +
12-24 h VB - - MB: -
225 GG 24 +
FIB: + FIB: +
MB: - - MB: - -
>24 h 173 PM 36 +
FIB: + + FIB: + +




Adrenal gland mass (g)

Acute vs chronic stress

12 1

10, -

Cortex to, medulla ratio

Acute

Chronic

1.6 1

1.4 1

1.0 1

0.8 1

0.6

Acute

Chronic




Stress: post-mortem findings

Skin:
- lesions due to mutilation/automutilation
- findings consistent with licking/biting: psicogen dermatitis (characterized by well delimited
erythematous/ulcerative area on flanks or abdomen and alopecic area close to the anus, elbow, thigh) or
licking dermatitis(alopecia, exudation, hypercheratosis, hyperpigmentation)
- intra-specific traumatic injuries
- traumatic injuries following anomalous behavior.

Stomach: ulcers and hemorrhages (hypoperfusion and not due to endogenous corticosteroid)
Liver: lipidosis (metabolic stress syndrome

Heart: muscular hypercontraction (micro)

Lungs: meconium asipration syndrome(micro); exercise hemorrhages

Muscle(micro): rabdomyolisis and possible hemoglobinuria, necrosis and hemorrhages
Genital: abortion

SNC: hyppocampal degeneration

Adrenal: corticali hemorrhages (macro e micro) with degeneration minima (micro); cortical hyperplasia



Other spontaneous diseases: newborns

- Abortion and intra-uterum infection (Morbillivirus, Brucella, T. gondii)
- Peri-partum stressful events: meconium aspiration syndrome (MAS)
- Lost/abandoned animals

- Infanticide (mother, males, etc.)
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Other spontaneous diseases: newborns -
infanticide?




Other spontaneous diseases: newborns - infanticide!
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Other spontaneous diseases: intra-specific interaction




Other spontaneous diseases: senescence

. o
o~ 'lh ,: ‘
. .” s

P Am
.
B .
.
.







Other spontaneous diseases: senescence?




Other spontaneous diseases: senescence!
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POLLUTANTS

- Direct and acute intoxication (i.e. oils spills,
environmental accidents)

- Bioaccumulation and chronic effects of persistant organic
pollutants (POPs): immune system impairment, neoplastic
changes, endocrine disruption.

- Organic pollutants and heavy metals
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N\

2-5,«:00;7’? Pollution: oll spills

Toxicity or harmful effects are dependent upon:
* the mixture and types of chemicals that make up the oil or are used to clean up the oil
* the amount of exposure (dose for internal exposures or time for external exposures)

* the route of exposure (inhaled, ingested, absorbed, or external)
* the biomedical risk factors of the animal (age, sex, reproductive stage, and health status)

Direct effects:

- External skin and eye irritation, burns to mucous membranes of eyes and mouth, and increased
susceptibility to infection. For large whales, oil can foul the baleen they use to filter-teed, thereby
potentially decreasing their ability to eat.

- Inhalation of volatile organics from oil or dispersants may result in respiratory irritation,
inflammation, emphysema, or pneumonia.

- Ingestion of oil or dispersants may result in gastrointestinal inflammation, ulcers, bleeding,
diarrhea, and maldigestion.

- Absorption of inhaled and ingested chemicals may damage organs such as the liver or kidney,

result in anemia and immune suppression, or lead to reproductive failure or death.
ACCOBAMS Training on necropsies, Part | - 28 — 29 June 2021, Online



Predicting global killer whale population collapse from
PCB pollution

@ Jear-Plerre Desforces, @ Allsa Hall™*, @ Bernle McConnell?, Aqcalu Rosing-Asvid’, @ Jonathan L. Barber’, Andraw
Brownlow®, Sylvain De Guise®’, @ Igor Eulaers’, @ Paul D. Jepson®, ) Robert J. Letchar®, © Milton Levin®, Peter S.
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Tursiops truncatus

Stenella frontalis

Science 28 Sep 2018:
Vol. 361, Issue 6409, pp. 1373-1376
DOE 101126/science. aat1953
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Polycyclic Aromatic Hydrocarbons (PAHSs)

B Y IO

Benzo[c)phenanthrene Tripherylen

b o &

Phananthrena Eanz[d]anthracena Chrysana

0 Q00 00

Naphthalene Anthracene Tetracene

Formed by thermal decomposition and recombination of several molecules in natural
and artificial processess

Interference with cellular membrane and enzyme functioning: mutagenic, carcinogenic
and immunosuppressants.

Alterate Cytochrome P450 1A1 expression (CYP1A1)
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Dichloro Diphenyl Trichloro-ethane (DDT) and
metabolites e

SV

e e

Insecticide, cheap and easy to produce with low acute toxicity for humans. Used
against malaria and typhoid fever. Banned from 70s in Europe and USA.

Dose-dependent neurotoxicity. Liver toxicity during chronic exposure. Endocrine
disruptor with xeno-estrogenic activity. Immunosuppresant.
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PolyChloroBiphenyles (PCBs)

Used during | World War and by industries for toxicity. Produced during fires and
burning organic wastes.

Hepatic, ocular, thyroid, immune and CNS effects. Behavioral and growing changes.
Carcinogenic effects.




'.-" oPi, £y 6 I

2L

‘or ,' YL TN
¥

¢ sy Sger AU ST










'POPs as Immunosuppressants
Aguilar and Borrel (1994)

* Studied
Morbillivirus
epizootic in striped
dolphins (Stenella
coeruleoalba) the
Mediterranean Sea

EGYPT

ﬁ'om 1990-1992 http: // www.yourchildlearns.com fonline-atlas/medite rra nean-mafgt

* Discovered that concentrations of PCBs were
significantly higher during a Morbillivirus

outbreak



POPs as Immunosuppressants
Aguilar and Borrel (1994)

® Methods:

* Dolphins were classified as ‘infected’ or
‘healthy’

e Tissue samples taken
e PCB concentrations measured

» Compared infected dolphins to healthy
dolphins



Increased PCB levels: cause or effect ?

Cause :
depressed
high immune
PCB reaction \ increased relative
levels mortality of highly
liver lesion / polluted individuals
by PCB
iliution
ot fat reserves
Effect :
chronic or impaire_d_ increased PCB
old liver - | liver - | levels in diseased
lesion function dolphins

Fig. 5. Hypothetxcal mechanisms 10 explain the observed relationship between abnormally high PCB blubber concentrations in
stniped dolphins affectied by the eperootic and their susceptibility 10 the discase (for explanation, see the text).

Aguilar and Borrel 1994



Heavy metals

- Cetaceans detoxify MeHg by creating inorganic Hg (HgSe)
- TotHg in cetaceans is very high, in particular in the Mediterranea Sea

- In evaluation mercury levels, compare hepatic, muscular and renal Hg and
Se concentrations (1:1) and consider MeHg in all organs.

- MeHg has neurotoxic and nephrotoxic effects. Inorganic Hg affects
Immune response.

- Starvation determines Hg circulation (macrophages) and reduces
excretion.
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) iccoss Fresh waters skin disease
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Unchartered waters: Climate change likely to intensify
infectious disease outbreaks causing mass mortality events in
marine mammals

Claire E. Sanderson'+? | Kathleen A. Alexander'-?

SANDERSON anp ALEXANDER 4295
o 3 Global Change Biology g\ a'A| LEYJ—
i Climate change
J \

/I\ Infectious disease-induced
mass mortality events

FIGURE 6 Proposed mechanisms for increased infectious disease epizootics causing mass mortality events (ID MMEs) in marine
mammals due to climate change. Climate drivers (grey) have the potential to create cascading effects on the host (yellow), pathogen
(red) and environment (green), resulting in increased ID MMEs in marine mammal species. Red text provides estimated range impacts on
specified climate-impacted variables, as projected to occur by 2070 in relation to the mean levels observed from 1986-2005 (Rintoul

et al., 2018).
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