
 

Cell death in porpoises caused by
environmental pollutants
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Cell death and risk assessment of finless porpoise fibroblasts by exposure to
environmental pollutants. Credit: American Chemical Society

A recent study just published in Environmental Science & Technology
identified the toxicological risks of environmental pollutants to finless
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porpoises (Neophocaena asiaeorientalis). Manmade chemicals
synthesized for human activities threaten the health of marine mammals.
These chemicals, including persistent organic pollutants (POPs), have
long been known to accumulate at high levels in many dolphin species.
The POPs levels of finless porpoises inhabiting the Seto Inland Sea are
higher than those of other cetacean species distributed in the waters near
Japan, and the effects of toxicity have been a concern. Nevertheless,
ecotoxicological studies of wild dolphins are difficult due to legal and
ethical considerations, and information is lacking. Researchers in the
Center for Marine Environmental Studies (CMES), Ehime University,
together with collaborators, have successfully isolated the fibroblast cells
from a finless porpoise stranded in the Seto Inland Sea, Japan revealing
the toxicological risk of pollutants of concern in the local population.

Cell culture and exposure to pollutants

Fibroblasts of a finless porpoise were collected from a stranded
individual. Seventeen chemicals including dioxin
(2,3,7,8-tetrachlorodibenzo-p-dioxin, TCDD), industrial chemicals
(polychlorinated biphenyls, PCBs), metabolites of PCBs (hydroxylated
PCBs, OH-PCBs), frame retardants (polybrominated biphenyls, PBDEs),
insecticides (dichlorodiphenyltrichloroethane and their metabolites,
DDTs), and methylmercury were tested for their cellular toxicities.

Effects of pollutants on fibroblasts

Most pollutants induced cell death at higher concentrations, and dioxin-
like compounds (TCDD and dioxin-like PCBs) were more toxic than the
other chemicals tested. Toxic potencies of OH-PCBs and its precursor
PCBs were different for each endpoint, and these compounds may
contribute to cell damage by different mechanisms. Dose-dependent cell
damage was also observed with DDTs, which accumulated in relatively
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high concentrations in many whale species. Among DDTs, p,p'-DDT was
the most potent for the cytotoxicity, whereas p,p'-DDE notably affected
the cell viability. Methylmercury also induced cellular necrosis at the
highest test concentration (100 μM).

Risk assessment at the population level

To assess the risk of the porpoise population inhabiting the Seto Inland
Sea, the research group estimated the EARs (exposure-activity ratios).
EAR is the emerging concept of finding high-risk chemical substances
by comparing the concentrations at which cytotoxicity was observed
with the concentration of the chemicals in animal bodies. Collectively,
PCBs and DDTs were shown to be at high risks and could cause
cytotoxicity, apoptosis, and reduced cell viability in the porpoise
population in the Seto Inland Sea.

This study successfully evaluated the risks of environmental pollutants
using fibroblasts isolated from a dead porpoise. There is an urgent need
to better and comprehensively understand the risks of pollutants not only
in this species but also in other marine mammals, and it is important to
implement measures to reduce the load of high-risk pollutants in the
marine environment.

  More information: Mari Ochiai et al. In Vitro Cytotoxicity and Risk
Assessments of Environmental Pollutants Using Fibroblasts of a
Stranded Finless Porpoise (Neophocaena asiaeorientalis), Environmental
Science & Technology (2020). DOI: 10.1021/acs.est.9b07471
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