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Objective of this study

Evaluating the potential role of
contaminantson debilitated specimens.

!

Pathological + ecotoxicological data.



Part | : Seabirds






Beached guillemots at the Belgian coast compared to their
densitiesin the Southern North Sea.

Peak recoveries

« January

e February

Densities: see Camphuysen & Léopold, 1994.



Visual observation at hecropsy

Photos; Dr. T. Jauniaux.




Condition index
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Ha: contamination/decontamination cycle.

1 S. North Sea

Scotland § ™

& muscle

FRE (e dw)

month

Number Annual cycle of Hg concentration in liver and
muscle of the common guillemot. April - November:
Stewart et al., 1994; Joiriset a., 2000.
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Total PCBs distribution in livers of
common guillemots.

median 16

l average 26
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Experimental contamination and starvation




Caontaminated and darved graup (Cu, Zn and CHzHQ).
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Cachectic individuals are shown in red.



Contaminated + starved group

N

Cachectic individuals ﬁ Non cachectic individuals
m

Higher Cu, Zn and total Hg concentrations: livers, kidneys and
pectoral muscles.

r alessened body condition.




M etallothionans

Metallothionein (MT)

Cluster B Cluster A

L ow molecular weight proteins which
are involvedin:

Homeostasy of Zn and

== Cu

Detoxication of Cd
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Cu and Zn distribution on MTs
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Conclusions

- re-distribution of the contaminantsas an
effect of starvation, with increasing levels
parallel to increasing cachexia severity;

 higher heavy metalslevelsin the Southern
North Seg;

 possiblerole of heavy metals as favouring
agentsfor cachexig;

 confirm the potential role of MTs against Cu
toxicity.



Partll: Marine Mammals



Marine mammal biodiversity in the

Resdent

North Sea

Trangent for

<*Harbour porpoises, feeding

Phocoena phocoena

«*Harbour seals,
Phoca vitulina

*»Bottlenose
dolphin Tursiops
truncatus

*\Whitebeaked
dolphins,
Lagenorhynchus
albirostris

e Whitesided
dolphins,
Leucopterus acutus

*Minke whale
Balaenoptera
acuturostrata

Occasional or
temporal

oSperm whales,
Physeter
macrocephalus

oGrey seals,
Halichoerus grypus

0 Hooded sedl,
Cystophora cristata

0Others species such
as killer whales or
fin whales



Harbour porpoise stranding freguency along the
Belgian and Northern French coastline
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Marine mammal stranding freguency

(all species)
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MAR SOUIN
Main Lesions B oo/ o7

Emaciation: 60%

Parastoss 49%



Harbour Porpoises Major Death
M echanisms

Severe parasitosis Emaciation \JLChronic Process

\\ } Acute process

Broncho-pneumonia

Death



Pinnipeds : Harbour Seals (n=36)
with 24 individuals completely necropsied

Emaciation 65%

Morbillivirus* 50% (71in 1998 et 5
afterwards)

Broncho-pneumonia 30%

Traumatic (by-catch, collision) 30%

*: morbillivirus: responsible in 1988 of the death of
18.000 sealsin the North Sea (population: 25.000)

Thisisthefirst outbreak since 1988.



Fin whalesinfected by morbillivirus

-

Evidence of morbillivirus by immunohistochemistry observed in 2 out
of 4individuals

First description of morbillivirus among

m— baleen whales



Tiver EHg lgsfg fw

100 1

=
o

PO S S N W WY

Hg species differences marine mammals:
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function of agein liver

* Harbour porpoisel
Southern North Sea

* Harbour porpoise 2
Black Sea

* SD striped dolphin
NE Atlantic and partial after
Itano et al. (1983a& b),

* SPD Pantropical spotted
dolphin (André et al., 1990)
and

* CD common dolphin NE
Atlantic and French Atlantic
coast (Holsbeek et al., 1998).



Uptake-excretion model Il, three
compartments
and parent compound only

MeHg

=

AZ//§7 pool 2

_— >
= MeHg Hg?2*

pool 1  insitu,
including liver & Kidne
KL ?

liver kidney

MeHg — > HgSe

A
?
epgulal ?
MeHg Hg 2+ Hg 2t

¥ | bacterial| ¥ "9 VAR
intestinal tract urine

MeHg biological half-life: recalculated from 500/1000 days to 50 days
T1/2 50 days = T1/2 in man



PCBsin marine mammal blubber (ug/g fw): median, min-M ax

200 1 1 1 1 1
Blubber S I
1801\ =7 25 20 22 47 12 tenella
M editerranean
160
140 Average
Male > 400
120
Female > 200
100
Aguilar & Borrell, 1994
80; Borrell et al., 1996
60]
20 differences
- Ecosystem load
— diet & age
0 T T T T T
1 2 3 4 5 6

1 sperm whale S North Sea (DWTC)
2 harbour porpoise Black Sea (Holsbeek et al in prep)
3 harbour porpoise S North Sea (DWTC

4 harbour porpoise S North Sea (van Scheppingen, 1999)
5 harbour seal St. Lauren (Benke et al., 1999)
6 dolphins stranded S North Sea (DWTC)



PCB fingerprints

|ICES7: CB 28,52,101,118,153,138,180

PP Muscle

Aroclor 1254

1260 Harbour porpoise
blubbers and livers

Sperm whale livers
different, ‘open ocean’ pattern
In none of the cases resemblence to Aroclors



Marine mammalss collected along the Belgian
and Northern French coastline since 1993

A 57 Harbour porpoises, Phocoena phocoena (Pp)

A 27 Harbour seals, Phoca vitulina (Pv)

A 8 Whitebeaked dolphins, Lagenorhynchus albirostris
(L&)

A 2 Whitesided dolphins, Leucopterus acutus (Lac)

A 7 Sperm whales, Physeter macrocephalus (Pm)

A 6 Grey seds, Halichoerus grypus (HQ)

A 1 Hooded seal, Cystophora cristata (Cc)



Cd (pg.g-1 dw)

| nter specific variations

Renal Cd
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C13 et N1oisotope=diet tracers
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Hg Regional differences: Harbour porpoise
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200 - 28

Z

S North Sea

3

NW Atlantic

=
5
X
w
o
=
N

8 B
2

NE Atlantic
& N North Sea

I-b

Baltic Sea
129 6 29

D|:| 27 3
2392 12 o I
N ol LlQ a

B 20 I I I I I I I I I I I I I I I I

1 2 3 4 5 6 7 8 9 10a 11 12 AlOb 13 14 15

Tiver ZHg (pg#g fw)

|:| 3 Black Hea

[ ] 5 % Greenland

reference

" Hg liver concentrations in harbour porpoise from different regions
Median (bar simple) values when available, average (bar with dot), minimum and maximum values



Mean Hepatic Zn (ug.g* dw) Concentration in
Harbour PorpoisesisHigh in the Southern North
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Mean Renal Cd (ug.gt dw) Concentration in
Harbour PorpoisesisHighin Greenland areas
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North Sea porpoises have higher hepatic

*Hg, Zn and Cu

Compared to porpoises from the Black
Sea

I Anthropogenic inputs

Oceanogr aphic conditions



Emaciated porpoises Non-Emaciated por poises




Hepatic

juveniles

Hepatic Zn (ug.g-1 dw)
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zinc concentrations are higher In
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Hepatic selenium concentrations are higher
In emaciated juveniles compared to non-
emaciated juvenile

—I_ Mean+SD
16 t Mean-SD

-1 . Mean

p<0.01
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(o]

emaciated (n=19) non-emaciated (n=7)



Question:

A High metal levelslead to emaciation?

A Emaciation disrupts metal homeostasy
and lead to high concentrations?



Hypothess

A Food deprivation without contamination
Rat :

-7 Znand MTs

- Loss of liver and body mass

A Zinc contamination via the diet
Rat or ferret:
- Loss of body mass
- Homeostasy and physiological problems




Liver mass (9)
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Relationship between the length/weight
ratio and zinc in muscles
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Zinc distribution in the porpoise livers

Metallothioneins
50%

High molecular weight
proteins

O Low molecular weight

proteins
Pellet 1%
30%




Cadmium distribution in porpoise
Kidneys

High molecular weight
proteins

Pellet
33%

L ow molecular weight
proteins
5%

6%

Metallothioneins
56%




Mercury distribution in porpoiselivers

High molecular weight
proteins
~0%

L ow molecular weight

Metallothioneins proteins
~0% / ~0%

N—

Pellet
~100%




Metallothionein function in
North Sea harbour porpoises

AVariation in MTs concentrations
A Zinc and Copper homeostasy

A Detoxication of hepatic and renal
cadmium

A Weak involvment in Hg detoxication



Preliminary Conclusions

A High Zn, Cu,and Hg concentrations are
found in S.North Sea porpoises

A Juvenile emaciated porpoises can display
high Zn and Se concentrations

AMTs appear to have a key role in Zn and Cu
homeostasy and Cd detoxication

A Health Status of North Sea harbour
porpoises?



Contaminantsre-
distribution Cu,Zn+ OC <« Additional contamination

/

Utilization of energy
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environmental diseases DEATH
conditions




LIEGE APRIL 2002

}; EUROPEAN CETACEAN SOCIETY

The University of Liege will host the 16" annual
conferenceof the European Cetacean Society

Marine mammal health : from individualsto
populations

Who: Laboratory of Oceanology and Department of Veterinary Pathology
Where: Amphithéatresdel’ Europeand Veterinary Faculty
When: 7-11" April 2002



