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Electroencephalography (EEG) based Toxicity Test of Algae Organic
Matter on Zebrafish

Abstract

Harmful algae blooms have become a serious environmental problem in major river basins in
Korea. They are known to produce various algal organic matters (AOMSs) including intracellular
organic matters (IOMs) and extracellular organic matters (EOMs). Generally AOMs cannot
be easily removed by coagulation/flocculation process in conventional drinking water plants.
AOMs produced by blue-green algae also include various toxins such as Microcystins,
Anatoxin-a, and Saxitoxin known to have harmful effects on living organisms in aquatic
environment. In this study, toxic effects of EOMs produced by three different algae species
(Microcystis sp., Anabaena sp., and Oscillatoria sp.) on zebrafish were investigated using
electroencephalography (EEG) recording method, a technology for recording brain activity.
Electroencephalographic changes in zebrafish revealed that a low EOM had a negative effect
on zebrafish compared to both Anabaena sp. and Oscillatoria sp. at 30 ppm EOM exposures.
This result might be due to Microcystins present in EOMs produced by Microcystis sp. As a
result of power spectrum density anallysis, exposure to EOMs produced by Microcystis sp.
caused a state of vigilance in zebrafish. This EEG based toxicity test can be used to examine
effects of harmful materials at low levels on living organisms in an aquatic system.

Key words : Algal organic matter (AOM), Electroencephalography, Toxicity, Water treatment
process
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