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Since 1987, large-scale montalities of dolphins have been reported along the Atlantic coast of North America, in the Guif of Mexico, and in the
Mediterranean Sea. Autopsied bottlenose dolphins, Tursiops truncatus, which were collected from the large-scale mortality along the Atlantic coast .
in 1987 to 1988, exhibited opportunistic infections indicative of immune dysfunction. Further, these animals had high levels of chlorinated hydrocar-,”
bons, such as PCBs and DDT, that can suppress immune functiors. The purpose of this study was to detemnine whether there is a relationship
hetween chemical contaminant exposure and immune response in free-ranging dolphins. In June of 1991, peripheral blood was obtained from
members of a bottlenose dolphin population that resides along the west coast of Florida. Peripheral blood lymphocyte responses to Concanavalin A
{Con A} and phytchemagglutinin (PHA) were determined in vitro and compared by regression analysis with contaminant concentrations in whole
blood from a small subset of these animals (n=5). These data indicate that a reduced imrmune response in these bottlenose dofphins was correlated
with increasing whole blood concentrations of several contaminants. Specifically, inverse correlations were found between Con Adinduced lympho-
cyte proliferation and tetrachiorinated to octachlorinated biphenyis (2 values ranged from 0.70 to 0.87). Con A-induced lymphocyte responses also
correlated inversely with p,p’ DDT {r2 values of 0.73 and 0.79); 6,0’ - DDE {r2 values of 0.93 and 0.96); and p,p’ - DDE (/2 values of 0.73 and 0.81).
— Environ Health Perspect 103(Suppl 4):67-72 {1995} .
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Introduction

Since 1987, there have been several large-
scale dolphin mortalities. Between the
midsummer of 1987 and the spring of
1988, over 740 borttlenose dolphins
( Tursiops truncatusy were stranded along
the Atlantic coast of North America from
New Jersey to central Florida (1}. This
single epizootic may have depleted the

as many as 100 years to return to pre-1987
population levels (7). In 1990 and again
in 1992, there were two additional inci-
dents of high or unusual mortality of boe-
tlenose dolphins in the Gulf of Mexico
(2). There has also been extensive mortali-
ty among striped dolphins {Stenella
coeruleoalba) in the Mediterranean Sea
{3-6). These incidents of high mortality

have iniriated scientific studies to deter-
mine their cause(s).

coasral migratory stock by as much as
53%, and population recovery may require

This paper was presented at the Conference on Environmentally Induced Alterations in Development: A Focus
on Wildlife held 10~12 December 1993 in Racine, Wisconsin.

The dolphin capture and release project was conducted by the Dolphin Biology Research institute and was
supported by Earthwatch, the National Science Foundation, and the Chicago Zoological Society. Chernical
analyses were supported by the U.S. Environmental Protection Agency, Office of Research and Development,
Office of Environmental Processes and Effects Research. Immunology was also supported by the Office of
Environmental Processes and Effects Research, as well as by the generous contributions of the American
Oceans Campaign and the Whale and Dolphin Conservation Society. We deeply appreciate Andy Palmer,
Michael Slimak, Theo Colborn, Farrest Townsend, Dave Casper, Jay Sweeney, Biair Irvine, Michael Scott, Andy
Read, Peter Tyack, Sue Hofmann, Kim Urian, and Christine Berini.

Address correspondence to Dr. Garet P, Lahvig, Department of Microbiology and Immunology, University of
Maryland School of Medicine, Bressler Research Building, Rm. 13-008, 655 West Baltimore Street, Baltimore,
MD 21201. Telephone (410) 706-7114. Fax {410) 706-2129. )

Environmental Health Perspectives

There are several commonalities among
these large-scale mortalities. Geraci (7)
described Atantic coast stranded dolphins
with epidermal lesions, possibly due to viral
infection; dermal lesions presumed to be
caused by bacteria, fungi or protozoans; and
septicemia, a systemic bacterial infection.
The bacteria identified included
Edwardsiella spp., Streptococeus spp., Vibrio
spp., Pseudomonas spp., Klebsiella spp.,
Acinetobacter spp., Bacillus spp., and
Staphylococcus spp., with Vibrio spp. repre-
senting 52% of the total isolates. Bacteria
were isolated from the liver, spleen, lung,
lymph nodes, blood, urine, blubber,
abdominal fluid, kidney, and brain. Similar
bacterial isolates were obrained from other
stranded cetaceans along the Atlantic and
Gulf coasts (8). Geraci concluded that
these infections indicated that stranded del-
phins were immunologically suppressed
and were therefore less capable of surviving
infectious diseases. Similarly, there was
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