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Currently, environmental engineering
techniques are used mainly to treat

pollution, although recent studies have
focused on techniques for the early diagnosis
of ecosystem damage, such as techniques for
the prevention and preliminary detection of
pollution. Fish are an important monitoring
indicator in aquatic environments, and their
habitat is well defined, making the use of fish
advantageous for assessing the threats of
various pollutants to ecosystems. Most fish
used for toxicity tests or biological assays are
freshwater species, and no tests using marine
fish have been established. The Japanese
medaka (Oryzias latipes) is a test fish used

internationally to assess freshwater
environments. The marine medaka (Oryzias
javanicus) shows a wide range of salinity
tolerance and can live in the saltwater as well
as in freshwater. These characteristics of the
marine medaka can be applied to studies of
estuarine and coastal pollution attributable to
land based human activity. However, further
ecological, biological, and toxicity data on the
Java medaka are needed.

Therefore, this study ('05. 1 ~ '06. 12)
assessed the use of the marine medaka as a
test f ish for assessing risks to marine
environments and developed techniques for
assessing biological toxicity. We determined
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the optimum aquaculture conditions for
spawning, hatching, and breeding the marine
medaka and have maintained over 1500 fish,
starting from 20 eggs. We established a
method to determine sex of marine medaka
according to its dorsal and dermal f in
appearances. The bioassay conditions using fry
and adult marine medaka were optimized, and
relative toxicity of six heavy metals was
compared. In addition, the representative
stress-response genes induced by heavy
metals and organic toxicants were cloned, and
several biomarkers for neural toxicity (AChE),
detoxification (CYP450), endocrine disruption
(VTG), and heavy metal exposure (MT) were
developed at the gene and protein levels.

The marine medaka can be cultured easily
and inexpensively, and has a short life cycle.

Toxicity tests using the F2 generation are
possible within one year, and massive
exposure experiments involving various stress
factors and new chemicals are readily
developed. We expect the results and data
from this research to give important clues for
assessing new toxicants, toxicity mechanism
studies using such fish, and risk assessment
using field samples. In addition, we expect our
molecular biomarkers to be used for rapid,
sensitive risk assessment and toxicity tests for
various contaminants in al l  aquatic
environments. Through a further 2-year study,
we hope that this research will become a
front-runner in the fields of marine test-fish
development, biological response analyses,
and risk assessment of toxic chemicals.

Fig.2. IHC (immunohistochemistry)
analysis of MT in Cd-exposed
Oryzias javanicus.

Fig.1. Marine medaka in
lab aquarium,
bottom: LC50

among three test
fishes and marine
medaka exposed to
heavy metals.
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