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In this study, Anisakis anthelmintic components were discovered, and several
food additives showed anthelmintic effects. Oral formulations were designed and prepared to deliver
food additives with anthelmintic effects to Anisakis. When oral formulations was administered to
rats with gastric infection with Anisakis, 100% of Anisakis died just 1 hour after administration,

and gastrointestinal damages was not observed due to administration of formulations. In summary,
oral formulations that delivers anthelmintic components to gastrointestinal-infected Anisakis were
developed, and their high anthelmintic efficacy has been demonstrated.
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Table 1 Evaluation criteria of Anisakis motility
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Solution Emulsion

Fig. 1 Appearance of component X solution and emulsion (A). Optical microscopy images of oil-in-water
emulsion that aqueous phase is stained with methylene blue (B). Scale bar corresponds to 20 pm.
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Fig. 1 pH-dependent effects of bromelain (A), component X (B), geraniol (C), and levamisole (D) on
the Anisakis motility. Bromelain (200 uM), component X (100 ug/mL), geraniol (100 ug/mL), and
levamisole (50 mg/mL) at different pH (1.2-6.8) were applied to 12 Anisakis, followed by incubation
at 37°C for 24 h. After incubation, the Anisakis motility was evaluated.
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Fig. 2 Anisakis anthelmintic effects of oral formulations in the gastrointestinal tract. Component X
solution and emulsion were administered to rat stomach with 6 Anisakis. After 1 h, the Anisakis were
collected from the gastrointestinal tract, and then the mortality rate was calculated.
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Fig. 3 Appearance of gastrointestinal tract following administration of oral formulations. Component
X solution and emulsion were administered to rat stomach. After 6 h, the stomach, small intestine and
colon were extracted, and then state of the inner wall was observed.
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