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Estimation of the elimination rate of paralytic shellfish toxins in the midgut glands of cultured Japanese scallops

(Mizuhopecten yessoensis) in Funka Bay
Masarumi NATSUIKE*' and Makoto KANAMORI®

' Hakodate Fisheries Research Institute, Hokkaido Research Organization, Hakodate, Hokkaido 040-0051,
* Hokkaido Research Organization, Sapporo, Hokkaido 060-0819, Japan

In recent years, the period of self-restriction for the shipments of cultured Japanese scallops (Mizuhopecten yessoensis) in
Funka Bay has increased owing to an increase in the occurrence of the toxic dinoflagellate Alexandrium catenella (Group I),
and this has become a problem for planned shipments by farmers. Therefore, to predict the timing of the lifting of the self-
restriction as early as possible, we estimated the elimination rate constant and biological half-life of paralytic shellfish
poisoning toxicity in Japanese scallops (Mizuhopecten yessoensis) by analyzing data on the occurrence of 4. catenella in Funka
Bay and data on paralytic shellfish toxicity in the cultured scallop midgut glands continuously monitored in one area of the

bay during 2021 and 2022. The elimination rate constant and biological half-life were estimated at 0.0219 per day (equivalent

to 2.19% of the toxin eliminated daily) and 31.7 days, respectively.
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Fig.1 Location of the field observation points in Funka Bay,
Hokkaido, Japan. The open circles indicate the stations
of the field sampling to monitor the occurrences of
toxic phytoplankton species.
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Fig.2 Seasonal changes in the cell density of toxic
dinoflagellate Alexandrium catenella (Group 1) in
Funka Bay, Hokkaido, from April to December in
2021 and 2022.
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Fig.3 Seasonal changes in the paralytic shellfish poisoning
toxicity of the cultured scallops collected from a fixed
station in Funka Bay, Hokkaido, from April to
December in 2021 and 2022.
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Fig.4 Relationship between elapsed day and paralytic
shellfish poisoning toxicity of the cultured scallops
collected from a fixed station in Funka Bay. The
clapsed day is the number of days from the start date
of the elimination period until the toxicity was
measured. The solid and dashed lines show the
regression lines from the generalized regression
models with the natural logarithm of the toxicity as
the response variable and the number of elapsed days
and the year (year of 2021 or 2022) as the explanatory
continuous and categorized variables.
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Fig.5 Relationship between paralytic shellfish poisoning

toxicity at the start date of the elimination period and
the estimated time required to lift the self-restriction.
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Fig.6 Flowchart of actions required from research institutes,local government, and fishery cooperative to use predictions of the
occurrence of self-regulation due to paralytic shellfish poisoning and the timing of the lifting of self-restriction for

planning scallop shippments.
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Comparison of the elimination rate constants and the biological half-life of the

paralytic shellfish poisoning toxicity in Japanese scallops ( Mizuhopecten

yessoensis). The elimination rate constants by other references were recalculated

by the authors to meet the unit.

Ellimination Biological
Area Year Refferences
rate constant  half-life
Isatomae Bay in Miyagi Tanabe et al.,
2018 0.0253 27.4
Pref. 2021
Isatomae Bay in Miyagi Tanabe et al.,
2020 0.0325 21.3
Pref. 2021
Onagawa Bay and the
Tanabe et al.,
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Peninshula in Miyagi Pref.
Tanabe and
lwate Pref. 0.0198 35.0
Kaga, 2020
Funka Bay in Hokkaido 2021, 2022 0.0219 31.7 This study
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