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A sensitive method for the quantification of neurotoxins produced by phytoplankton
and its use for toxin monitoring in marine environment
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The tissue cofure bioassay (TCBA) using the mouse neurcblastoma cell line, which combined with an
assessment of cel} viability by the use of anew type of sulfonated tetrazolium salt, WST-1, was applied [or the quantitative
measurement of paralytic shellfish toxins produced by the marine phytoplankton Alexandriun: tamarense. The toxicities
obtained lrom this method expressed statistically significant correlation to those obiained from the high performance liquid
chromatography (HPLC) measurement, although the values from WST-1-TCBA was 1.1 times as large as those from
HPLC. This method was applicd for the loxin moniloring of the Alexandrium tumarense. bloom occured in Hiroshima Bay
in 1998. This may be the first report that significant correlation between cellular toxicity and ambient ammnonium

concenlration has been shown in natural environment.
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Figure 1. Sampling locations in Hiroshima Bay
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Figure 2. Dosage-response curve of STX and TTX in the
WST-1-TCBA method.
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Figure 3. HPLC chromatograms of the GTX standard (a)
and {he exiract from A, famarcase ATKR-97.
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Figure 4, Comparison of A. tamarense toxicity measured
by WST-1-TCBA and HPLC.
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Table 1. Environmental conditions, cell abundance and
toxicity in the field monitoring of A. tamrense.

Date ™ Temp.  Chl-a MNutrient (M} Abundance Toxaicity
{*Cy (mgw) T TRE PO, N0, NG, (ccllsml’} (pgccll?)

Kure
4Apr 142 225 i6 138
1-Apr 142 1.62 2.5 ND
12-Apr 153 3.k 5.1 36
15-Apr 144 276 i0 o
17-Apr 155 7.8t 1.4 013 040 36 18 23
19-Apr 160 94% 040 0.052 0.18 0.26 T il
21-Apr 48 189 ND 006 016 022 193 51
2-Apr 357 23 Q14 033 47 34 38
26-Apr 157 9.09 1.8 0.26 033 8.1 7 76
28-Apr 170 680 0.14 0.079 0.22 Q.95 i06 25
LMay 17.0 394 ND 013 013 045 7.5 20
5-May 160 339 14 Q0.8 019 40 2.9 4.5
9-May 17.5 504 058 G076 020 14 14 .34
15-May 3.33 1.5 Q.16 021 3.8 2.2 ND
22-May 205 8.27 1.2 G041 038 055 2.6 0.28
Cndo
4-Ape 134 2.29 11 71
11-Apr 145 1.22 2.2 ND
12-Apr 13.7  2.66 2.0 1%
15-Apr 136 333 3.9 25
17-Apr 145 445 ND 010 021 045 5.1 224
19-Apr 138 410 028 021 062 40 7.9 2.6
1l-Apr 168 507 0.070 O0.f1 022 0.68 14 2.4
24-Apr 2,59 ND Q059 018 0.60 92 76
26-Apr 144 326 0003 019 G156 14 13 33
28-Apr  17.0 3.5+ ND 0075 G14 077 4.9 6.0
May 158 291 46 010 ND ND 2.4 171
5-May 155 510 27 000 ND ND 3.2 2.9
9-Mny 160 3.18 ND Q086 0.17 Q.14 24 ND
15-May 339 ND 0,14 032 088 1.7 ND
22-May 17.5 435 034 008 0l4 0.21 ND ND
NI not detected
200 y = -3.641 +26.25%
R=0.733 .
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Figure 5. Relalionship between ammonium concentration
and toxicity of A. tmarease in Hiroshima bay.
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