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Relationship between toxicity of paralytic shellfish poison in Fulvia mutica estimated by mouse bioassay

and quantified by enzyme-linked immunosorbent assay (PSP-ELISA)

Hitoshi Ozaki and Masayuki Nakanishi

During May and August 2012, the toxicity of paralytic shellfish poison PSP in Fulvia mutica from Miyazu

Bay was messured and compared using the mouse bioassay and enzyme-linked immunosorbent assay (PSP-

ELISA). A statistical significant correlation was observed between the value estimated by bioassay and that
quantified by PSP-ELISA. The value estimated by the PSP-ELISA method was 4.6nmol/g, corresponding to

the regulation limit determined by the mouse bioassay. PSP-ELISA may be useful as a screening assay of PSP

toxicity in Fulvia mutica exceeding the designated quarantine limit in Kyoto Prefecture.
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Fig. 1 Sampling site in Miyazu Bay.
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Table 1 Sampling data for Fulvia mutica collected from Miyazu Bay during 2012 and toxicity values obtained via mouse
bioassay and PSP-ELISA

No Date

Shell length  Toxicity by mouse bioassay

Amount of toxin by ELISA method

Estimated value corresponding Estimated value corresponding

+S.D. (mm) method (MU/g) Measured value (nmol/g) to AMU/g (nmol/g) to 2MU/g (nmol/g)
1 9-May 743+1.6 17.4 17.5 5.2 2.8
2 15-May 75.6%1.8 12.6 13.1 8.2 4.3
3 76.5+3.1 18.7 17.9 9.3 5.1
4 76.3E4.1 19.8 25.1 11.5 5.5
5 18-May 75.6£2.3 16.0 25.4 10.2 6.1
6 75.5£3.5 16.0 24.7 6.3 32
7 75.1%+2.9 17.1 19.8 4.6 2.5
8 24-May 79.6+0.8 13.0 15.1 5.4 2.8
9 743£3.5 9.8 11.8 59 34
10 77.4£2.2 11.6 14.7 7.0 4.7
11 86.8+1.5 11.5 9.0 6.3 42
12 31-May 81.3=%1.5 13.1 19.5 10.5 5.2
13 7-Jun 829+1.4 6.9 11.9 8.0 4.6
14 14-Jun 83.6£2.0 15.8 22.1 5.6 3.0
15 21-Jun 82.4+2.7 9.9 12.0 4.7 2.7
16  28-Jun 85.2+2.5 9.8 13.4 6.4 4.1
17 5-Jul 81.6+1.4 12.5 15.5 6.2 2.7
18 12-Jul 81.61.4 4.4 7.9 9.8 5.1
19 19-Jul 79.0£5.1 4.8 7.6 5.4 3.1
20 26-Jul 82.3+1.8 11.7 9.9 10.3 5.6
21 2-Aug 88.6+0.9 134 7.7 9.0 4.8
22 9-Aug 88.2£2.7 9.6 5.1 6.0 3.0
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Fig. 2 Variations in toxicity levels of Fulvia mutica
during 2012 assessed via mouse bioassay and PSP-
ELISA.
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Fig. 4 Relationships between toxicity values for Fulvia
mutica estimated via mouse bioassay and quantified
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Table 2 Abundance of toxic dinoflagellates in Miyazu Bay during 2012

Species of PSP toxic dinoflagellate

Species of other

Date .
G.catenatum Alexandrium spp. toxic dinoflagellates
5-Mar ++ — +
14-Mar — — ++
21-Mar + — + 4+
12-Apr + — —
16-Apr — — ++
23-Apr — — ++
1-May — — ++
7-May — — ++
14-May — — +
21-May — — +
24-May — — —
31-May — — +
7-Jun — — ++
14-Jun ++ — +
15-Jun — — +
21-Jun + — +
28-Jun ++ — ++
5-Jul ++ — +
12-Jul +++ — ++
19-Jul — — +
26-Jul — — +
2-Aug — — ++
9-Aug +++ — +
17-Aug ++ — +
— : ND
+ :>ND

+ -+ :>100cells/L
++ -+ :>1,000cells/L
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