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Paralytic shellfish poison (PSP) composition of bivalves
toxificated in Ibaraki, Japan

Ritsuko MURAKAMI, Kazunori YAMAMOTO*!, and Tamao NOGUCHI

Paralytic shellfish poison (PSP) composition of three species of toxic bivalves collected in Ibaraki was
investigated by the HPLC analyzer for PSP from 1993 to 1996.
Their PSP was composed of protogonyautoxin-1, 2 (PX1, 2; epi-GTX8, GTXS; C1, 2) and gonyautoxin

(GTX)-1, 2, 3, 4 as major components.

Although the toxification of the bivalves occurred at almost the same time and geographical area

during four years, some species-specific discrepancies in toxin profiles were recognized in mole ratio of N1
-H carbamate toxin (GTX2, 3) to N1-OH carbamate toxin (GTX1, 4), which was distinguished in each

part of the surf clam specimens.

The composition of PSP ingested in the bivalves was gradually changed, resulting in increase of ratio
of a-epimer (GTX1) to g-epimer (GTX4) to near the equilibrium point, with slight increase of ratio of

GTX2 (&) to GTX3(8).
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Ry R, R R, Toxicity(MU/mg)
STX H H H CONH, 5,500
neoSTX OH H H CONH, 3,900
GTX1 OH H 0S80, CONH, 5,000
GTX2 H H 0SO;  CONH, 4,200
GTX3 H 0S0, H CONH; 5,600
GTX4 OH 080, H CONH, 1.600
GTX5(B1) H H H CONHSO, 280
GTX6(B2) OH H H CONHSO, 200
epiGTX8(C1,PX1) H H 0S50, GCONHSO;” 30-40
GTX8(C2,PX2) H 080, H CONHSO; 300-600
C3(PX3) OH H 0S0,” CONHSO,” 160
C4(PX4) OH 0S80, H CONMSO; 280-690
deSTX H H H H 4,200
deneoSTX OH H H H 80
deGTX1 OH H 0SS0, H -
dcGTX2 H H 080, H 1,400
dcGTX3 " H 0S0; H H 3,400
deGTX4 OH 0S0; H H 3,300
hySTX H H H CONHOH 1,700
hyneoSTX OH H H CONHOH 1.400
STX:saxitoxin; GTX:gonyautoxin; PX:protogonyautoxin; dc:decarbamoy! analogues;

hy:carbamoyl-N-hydroxy analogues.
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Fig 2. Procedure for assay of paralytic shellfish poison
(PSP) composition of toxificated bivalves.
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Table 1. Operating conditions for HPLC analysis of paralytic shellffish poison (PSP)

Column : Silica ODS column (YMC AM-314,6 X 300 mm)
Temperature : Room temperature
Mobile phase
for GTXs :0.05M phosphate buffer (pH7.0)
containing 2mM HSA and methanol (99 : 1)
for STXs :0.05M phosphate buffer (pH7.0)
containing 2mM HSA and methanol (75 : 25)
Flow rate : 1.0m1/min

Post column reaction
Reagent : (A) 0.05M periodic acid
(B) 0.2N KOH plus IM ammonium formate
in 509 formamide
Flow rate :(Ax ®=1:1, 1.0ml/min
Reaction  :10m teflon tubing (0.25mm i.d.) at 65°C
Detection : Excitation 336nm, Emission 392nm

(a)
(1) @) (3)
GTX3
"aTx2
[
GTX1
GTX4"
o— LJUULL _,.\J\LJ_ _J
Retention time(min)
(b)
) ) 3
DI | IID ] 210 l:lL 1 IIO ] 2'{: 0| 1 ‘Io ! 2|IJ
neoSTX
© (1) ) 3)
STX
neoSTX
_J W . J L i
——% ul'rljsni_]_J_fs
OI_I_I_]IS
Retention time(min)

Fig 3. Paralytic shellfish poison (PSP) profiles of bivalves
toxification in 1996 by HPLC analyzer.
(a) Analysis for GTX group, (b) Analysis for GTX group after hydrolyzation,
(c) Analysis for STX group.
(1) Mussel (3/28),(2) Hard clam (4/10), (3) Surf clam (4/10); () sampling date.
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Fig 4. Paralytic shellfish poison (PSP) composition of mussel toxificated in Ibaraki, Japan.
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Fig 5. Paralytic shellfish poison (PSP) compisition of hard clam toxificated in Ibaraki, Japan.
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Fig 6. Paralytic shellfish poison (PSP) composition
of surf clam toxificated in Ibaraki, Japan.
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Fig 7. Paralytic shellfish poison (PSP) profiles of anatomical parts of surf clam

toxificated in 1994 by HPLC analyzer.

a) GTX standard, b) digestive gland, ¢) intestine, d) gill, e) mantle, f) muscle, g) adductor muscle.
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Fig 8. Paralytic shellfish poison (PSP) profiles of anatomical parts of surf clam
toxificated in 1996 by HPLC analyzer.
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Fig 9. Paralytic shellfish poison (PSP) profiles of viscera and muscle of surf clam

in 1994 by HPLC analyzer.

a) GTX standard, b) viscera extract, ¢) muscle extract.
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Fig 10. Paralytic shellfish poison (PSP) profiles of hard clam in 1996 by HPLC.
a) GTX standard, b) digestive gland, ¢) muscle.
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Fig 11. Paralytic shellfish poison (PSP) profiles of mussel in 1996 by HPLC.
a) GTX standard, b) digestive gland, c) muscle.
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Fig 12. Transition of the ratio of a-to g-epimer
during toxification in three kinds of shellfishes in 1996,
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