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Studies on MRI analysis of tetrodotoxin and functional molecules implicated in
toxicfication of pufferfish
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Pufferfish accumulate high concentration of tetrodotoxin (TTX) in liver and
ovary. However, the underlying toxicification mechanism of pufferfish is poorly understood. This study
aims to develop the new method to analyze TTX by 3D-MRI (ma%netic resonance imaging) and to investigate
the genes and the proteins involved in toxicification of pufferfish.

MRI analysis showed when the non-toxic specimens of cultured pufferfish Takifugu rubripes were
inoculated with TTX, the toxin was detected in the liver, particularly in the portal vein in higher
levels 6 hours after administration, and then distributed radially in the liver after 60 hours. DNA
microarray analysis demonstrated that the TTX administration significantly upregulated the hepatic genes
encoding metabolic enzymes, signaling pathways, and immune-related proteins. TTX was accumulated in the

liver slices by a tissue culture experiment. A part of the toxin was found to be bound with high
molecular components in the liver tissue.
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