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Toxicity of the Lipo-soluble Fraction in Bivalves

Junko SAJIKI, Sachiko KUDO, Yoshio FUKUDA
and Katsuhiro TAKAHASHI

Summary

During our screening of the diarrhetic shellfish poisoning in bivalves, the present authors observed

a phenomenon that oxyhemoglobin red changed gradually to brownish red or brown, dose-depend-

ently, when the ether extracts from the toxic bivalves by bioassay using mice were added to blood

in vitro. The hemolysate adding the ether extracts showed the spectrum with new two peaks at 500

nm and 630nm, instead of disappearance of the oxyhemoglobin peaks. From the result, it is consi-

dered that the new peaks were originated from methemoglobin. This phenomenon was not observ-

ed in the ether extracts from non-toxic bivalves.

In the experiment using purification procedure of the diarrhetic shellfish toxin derived from pla-

nktons by cilicic acid column, toxic effect was not seen in the eluate which must be detected these

toxic substances.

We further examined the toxic effect to hemoglobim by okadaic acid, which possesses cytotoxic

action and is an important diarrhetic toxin in bivalves. Nothing of positive effect for the oxyhemo-

globin test was seen till 1.0MU of the toxicity.

In conclusiom, the change of oxyhemoglobin into methemoglobin should not relate the diarrhetic

toxic substances derived from planktons as previously reported.
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Toxic values of bivales.

. . . numbers of mice died®
’ '\U(T)gg §§ :;;ﬁ:]gp)]“ P()rk:(C:l?efsthe Locfa"n?&i(:fg the ( x1 X2 bex 4 %8 ’ dxw xazY) Toxicity (MU/ g)
1 (January 1986) edible A 3/3%*3,/3*°3/3 2/3 0/3 0/3 04
2 ( ” ) ” B 3/3°°3,/3**3/3 0/3 0/3 0/3 02
3 ( ” ) digestive gland A 33 3/3 0/3 0/3 0/3 0/3 1.0
4 (July 1987) edible A 3/3*°3,/3*°3,/3*°3/3 03 0/3 0.4
5 ( ” ) ” B 3/3*°3,/3*°0/3 0/3 0/3 0/3 0.2
6 ( ” ) ” ¢ 03 03 03 03 0/3 0/3 \.D.
7 ( ” ) digestive gland A 3/3 03 03 03 0/3 0/3 03
8 ( ” ) ” D 1/3 03 03 03 0/3 0/3 N.D.
* Number of mice died within 24 hrs after intraperitoncal injection of the sample.

% % All of the cxperimental mice were died within 10 min.
x % % Two of the experimental 3 mice were died within 10 min.

N.D. Toxicity was not detected.
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Table.2 Clinical data of serum in survived mice for 24 hrs after

injection of the sample No 1

Dilution times number of mice GOT GPT AL-P BUN TP Alb
U/ ¢) AU ¢) AU/ ¢) (ng/d?) (mg/de) (mg/dl)

8 3 256.2**  153.7**  293.0°° 39.3° 4.8 2.9*

+52.5 +13.8 +43.2 * 3.0 + 0.2 * 0.5
16 3 133.9 121.7° 293.97" 33.2 5.3"" 3.3

. *71.8 +84.3 +50.5 * 8.2 * 0.2 + 0.1

32 3 112.7 52.8 383.6 30.3 5.7 3.6

+52.6 +13.1 +67.0 £ 2.7 + 0.3 * 0.3

Control 5 107.0 45.6 470.7 28.8 6.2 3.7

+45.9 175 +87.6 + 3.2 + 0.2 + 0.2

o Data were analysed according to t-test * x P<0.01 *P<0.05

o Non-treated mice were used as control
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Fig.1 Fractionation of the lipophilic
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Fig.2 Purification of the diarrhetic toxins
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according to the method by Hamano(1984)"”
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Table.3 Values of total lipid and lipoperoxide
in the experimental bivalves

Number of Total lipid Lipoperoxide
the sample (mg/ g) (nmole/ g wet wt.)
1 10.7 253.3
2 7.3 200.0
3 45.7 1849.5
4 11.6 258.5
5 10.3 346.3
€ 17.3 439.0
7 46.8 3220.0
8 40.7 590.0
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Fig.3 A hemoglobin spectrum of red blood cell

reacted with ether extracts of bivalves(Nol)
with various toxicities
@0.01MPBS (PH7.4) @0.008MU./ ¢ toxicity
®0.08MU,/ ¢ @0.15MU./ ¢ ®0.4MU ¢ and
®only bivalves extract in 0.01MPBS as control
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Fig.4 Relationships between the decrease rates of oxyhemoglobin and
methemoglobin synthesis as a function of time after adding eth-
er extracts of bivalves with various toxicities.
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