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Toxicity of the bivalves toxificated with paralytic shellfish
poison (PSP) in Ibaraki, Japan

Ritsuko MURAKAMI, Kazunori YAMAMOTO*!, and Tamao NOGUCHI

Three species of bivalves (mussel Mytilus edulis, hard clam Meretrix lamarckii, surf clam Pseudocar-
dium sachalinensis) collected in Ibaraki Prefecture, Japan, have been investigated on the toxicity of
paralytic shellfish poison (PSP) from 1990 to 1996. PSP highly exceeding the Japanese regulatory limit
(4MU/g edible part) was detected in mussel in April, 1991 and 1993. In 1994, 1995 and 1996 PSP over the
criterion was detected not only in mussel but also in hard clam or in surf clam, successively. Toxicity of
each bivalve appeared through late in March to early in April, showed the highest score in April and
disappeared middle in May in common with each year. The velocity of rise and fall of toxicity, however,

was different dependent on the species of bivalves.

Anatomical parts of toxificated hard clam and surf clam were also examined on the toxicity. Digestive
glands showed the highest score in all the cases, and the other parts also showed lower toxicity except for

hard clam.
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Fig. 1 Sampling sites for bivalves in Ibaraki Prefecture,
Japan.
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Materials
!
Homogenized
)
Adjusted to pH<4 with 0.1N HCI
l
Heated in a boiling water bath for Smin.
l
Readjusted to pH2~4
!
Centrifuged at 3000rpm for 10min.
l

Mouse Assay

Fig. 2 Procedure for assay on toxicity of bivalves.
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Table 1. Toxicity value in digestive gland of mussel collected in Ibaraki, Japan

Date of collection  Toxicity value

Date of collection  Toxicity value

(Year/Month/Day) MU/g (Year/Month/Day) MU/g
1990/4/10 2.9(ND) 1993/2/23 ND(ND)
4/24 12.9(3.2) 3/29 166.9(58.4)
5/24 12.5(2.4) 4/12 231.7(54.4)
5/10 19.6( 2.0)
5/25 5.8(ND)
1991/3/5 ND(ND)
4/17 299.2(244.6) 1994,/2/28 ND(ND)
5/14 54.4(8.8) 3/28 48.3(13.0)
6/12 2.5(ND) 4/26 50.9( 8.3)
5/11 3.2(ND)
1992/3/19 ND(ND)
4/20 2.5(ND) 1995/3/16 2.0(ND)
5/18 ND(ND) 4/17 29.2(5.4)
5/15 4.5(ND)
1996/3/22 151.4(67.4)
5/17 20.7( 3.3)
6/ 3 7.9(ND)

() I Toxicity ﬁalue of edible part; MU/g.
ND : not detected;less than 2.0 MU/g.
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Table 2. Toxicity value in digestive gland of hard clam collected in Ibaraki, Japan

Date of collection

Toxicity value

Date of collection

Toxicity value

(Year/Month/Day) MU/g (Year/Month/Day) MU/g
1990/4/26 5.4(ND) 1993/4/ 3 10.3(2.2)
5/23 7.5(ND) 4/ 8 36.5(2.1)
6/21 ND(ND) 4/14 16.4(2.2)
4/22 13.9(ND)
5/13 2.9(ND)
1991/4/23 3.2(ND) 1994/3/31 ND(ND)
5/10 5.5(ND) 4/12 39.5(2.6)
6/14 ND(ND) 4/18 59.7(5.4)
5/11 2.4(ND)
1992/5/ 6 ND(ND) 1995/3/22 2.4(ND)
6/ 3 ND(ND) 4/21 15.3(2.9)
4/25 107.3(5.8)
5/ 9 10.5(ND)
1996/3/22 2.7(ND)
3/29 46.5(2.8)
4/ 4 23.7(ND)
4/ 9 34 8(ND)
4/10 36.0(3.0)
4/15 52.2(2.5)
4/23 34.3(2.2)
5/ 1 46.1(3.0)
5/13 12.8(ND)

( ) : Toxicity value of edible part; MU/g.,

ND : not detected;less than 2.0 MU/g.,
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Table 3. Toxicity value at the different pH for PSP
extraction from the digestive gland of hard clam

pH MU/g

2 80.0 (1.23)
3 61.5 (1.00)
4 50.6 (0.77)
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Table 4. Toxicity value in digestive gland of surf
clam collected in Ibaraki, Japan

Date of collection  Toxicity value

(Year/Month/Day) MU/g
1993/4/13 5.8(ND)
4/19 3.0(ND)
1994/4/26 143.7(25.8)
5/19 7.7(2.2)
5/26 2.1(ND)
1995/4/13 2.8(ND)
4/20 8.4(ND)
4/25 9.6(ND)
4/28 6.2(ND)
5/ 8 2.2(ND)
1996/3/28 5.9(2.1)
4/ 4 21.4(3.2)
4/ 9 21.9(2.8)
4/10 32.1(3.9)
4/16 212.1(7.9)
4/23 19.2(ND)
4/30 14.0(2.7)
5/ 1 5.6(ND)
5/13 6.7 (ND)

( ) : Toxicity value of edible part; MU/g.,
ND:not detected;less than 2.0 MU/g
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Table 5. Anatomical distribution of PSP in bivalves
collected in Ibaraki, Japan

Material Hard Clam Surf Clam

(Date of collection)  ('94/4/18) ('95/4/25) ("94/4/26) (96/4/16)
Anatomical part Toxicity value(MU/g)

Digestive gland 59.7 107.3 143.7 212.1
Crystalline style 85.3
Intestine 9.5 ND@.7) 64.1 14.6
Gonad 7.3
Gill 3.6 ND 9.2 4.1
Mantle 2.0 ND 8.9 3.6
Siphon 2.0 ND 3.1 3.0
Foot 2.0 ND 3.1 2.5
Adductor muscle 2.0 ND 2.1 2.3
The other muscle 2.8 ND 4.1 3.4

ND : not detected; lessthan ed; less than 2.0 MU/g,
() I toxicity value after freezing and thawing
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Fig. 3 Transition of toxicity value in clams collected in
Ibaraki, Japan.
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Table 6. The weight rates of digestive glands to the whole edible parts of bivalves

Mussel

Collection Year
Month 1994 1995 1996
March 21.9% (n1420) 8.8%(n1620) 14.7% (n257)
April 13.9 (n927) 15.7 (n633) Mussel
May 12.0 (n2720) 14.2 (nl055) 10.8 (n586) mean 14.0%
June 13.5 (n1500) 15.7 (n801) 12.2  (n1020)
Hard Clam
Collection Year
Month 1994 1995 1996
March 4.0% (n208) 3.6% (n335) 3.3% (n456)
April 4.2 (n682) 4.1 (nl1489) 3.2 (nl1373) Hard Clam
May 3.6 (nl165) 4.0 (n662) 3.7 (n774) mean3.5%
June 2.8 (n468) 3.0 (n416) 2.9 (n273)
Surf Clam
Collection Year
Month 1994 1995 1956
March 5.2% (n214) 3.8%(n107)
April 6.6% (n67) 5.6 (n286) 5.4 (n689) Surf Clam
May 5.0 (nl40) 5.4 (nl86) 5.0 (n301) mean5.0%
June 4.6 (N155) 4.0 (nl155) 4.1 (n456))
(n) : number of bivalves
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