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Impairment of Inmune Function in
Harbor Seals (Phoca vitulina) Feeding
on Fish from Polluted Waters |

Disease outbreaks with high mortality rates among seals and dol-
phins have recently attracted considerable public and scientific
interest. Although in most cases morbillivirus infections were
shown to be the primary cause of the disease ocutbreaks, it was
speculated that pollution-induced immunosuppression had play-
ed a.contributory role. Here we present results of a prospective
study under semifield conditions, in which two groups of harbor
seals (Phoca vitulinag) were fed herring from marine regions with
different contamination levels; the highly poliuted Baltic Sea and
the relatively unpolluted Atlantic Ocean. During a period of 93
weeks, parameters related to immune function were monitored
and compared between the two groups. We found that natural
killer-cell activity and mitogen-induced proliferative T-cell re-
sponses from the seals feeding on herring from the Baltic Sea
were significantly lower. In addition, we observed higher levels of

circulating polymorphonuclear granulocytes in these animals, - [

which may indicate an increase in the occurrence of bacterial in-
fections. This is the first demonstration of impaired immunological
functions in mammals associated with chronic exposure to envi-
ronmental contaminants accumulated through the marine food
chain.

INTRODUCTION

Marine mammals inhabiting polluted coastal areas are known to
accumulate high levels of environmentat chemicals (1-3), which
has been related to the occurrence of several abnormalities. Pre-
mature parturitions and abortion in California Sea Lions (Zalo-
phus californianus), caused by infection with a calicivirus, were
also suggested to be associated with higher levels of pollutants
in aborting animals (4). In the highly polluted Baltic Sea the
occurrence of changes in the reproductive tract, in some cases
leading to sterility, as well as skeletal deformities in seals have
been associated with increased levels of PCBs (5-8). In Dall’s
porpoises (Phocoenvides dalli) living in the northwestern Paci-
fic Ocean, an inverse correlation was found between serum tes-
tosterone levels and DDE-concentrations in the blubber of these
animals (9). In a semifield study, seals fed fish from the heavily
polluted western part of the Dutch Wadden Sea showed a signifi-
cantly reduced pup production, as compared to seals fed less-
polluted fish (10).

. Many of the persistent lipophilic chemicals found in marine
marnmals have been shown to adversely affect the functioning
of the immune system of laboratory animals, which in some
cases has led to an increased susceptibility to infectious diseases
(11). These chemicals include polychlorinated biphenyls
(PCBs), dibenzo-p-dioxins (PCDDs) and dibenzofurans
(PCDFs) (12), hexachlorobenzene (HCB) (13), dieldrin (14), B -
hexachloro-cyclohexane (8 -HCH) (15), and dichlorodiphenyl-
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Harbor seals inhabiting coastal watérs in an industriallzed area. Environ-
mental contaminants accumulated through the food chain suppress im-
mune function in marine mammals, which may lead to increased suscep-
tibility to infectious diseases. Photo: ). de Beer. ’

trichloroethane (DDT) (16). However, little is known about pos-
sible- immunotoxic effects caused by chronic exposure to un-
defined mixtures of Xenobiotics via the food chain.

To date, it has not been possible to demonstrate that environ-
mental chemicals cause immunosuppression in marine mam-
mals. However, the occurrence of a number of epizootics in re-
cent years among seals and dolphins inhabiting polluted coastal
areas, including baikal seals (Phoca sibirica) in Lake Baikal in
1987 (17-19), striped dolphins (Stenella coeruleoalba) in the
Mediterranean Sea from 1990 onward (19,20), and harbor seals
in northwestern Burope in 1988 (19, 21), has led to extensive
speculation about the possible contribution of environmental
pollutants to these outbreaks of infectious diseases, by causing
an impairment of immune function (22-26). In addition, morbil-
livirus infections have been observed in seals inhabiting less-

- polluted areas without causing any evident mortality (27, 28).

The main problem in conducting studies designed to evaluate
toxic effects of environmental chemicals on the immune system
of marine mammals is related to difficulties in assessing immune
function in free-ranging animals in a controlled way. We there-
fore designed an experiment in which captive harbor seals were
fed fish contaminated through the food chain of the heavily pol-
luted Baltic Sea and of the relatively unpolluted Atlantic Ocean,
to mimic exposure levels of seals living in these areas. This
made it possible to sample the same animals repeatedly while
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