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Paralytic Shellfish Poisoning (PSP) and Diarrhetic Shellfish Poisoning (DSP)
in Hyogo Prefecture between 2005 and 2007
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v Life Science Division, Hyogo Prefectural Institute of Public Health and Environmental
Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan, 2 Infectious Disease Research

Division and 3 Tohoku University, Graduate School of Life Sciences

The results of PSP and DSP monitoring were presented for the oyster and short-necked clam samples collected

in Hyogo prefecture between 2005 and 2007. Toxicity was determined by the official mouse bioassay method. In
2005, no samples exceeded the regulatory limit (4 MU/g) of PSP. In 2006 and 2007, highly toxic samples of PSP
were found. In contrast, there were no samples exceeded the detection limit (0.05 MU/g) of DSP in the period
2005-2007. PSP toxins (Saxitoxins, Gonyautoxins, and C toxins) were determined by HPLC for the positive
samples in 2007. The major components were C1, C2, GTX1, and GTX4.
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Table 1 Paralytic shellfish poisoning (PSP) toxicities of oysters and short-necked clams in 2005, 2006, and 2007
2005
Oyster Short-necked clam Oyster
Sampling site Jan.17  Feb.14 Mar7 Mar28 Apr.ll Aprl8 Apr25 May2 May9 May16 May 23 Oct.24 Nov.14 Dec.12
Ako ND ND ND ND - ND - - ND - ND ND ND ND
Aioi ND ND ND - - - - - - - - ND ND ND
Tatsuno ND ND ND ND ND - - - ND - - ND ND ND
Himeji - - - ND ND ND - - ND - - - - -
Kobe - - - - - - - - - - - - -
Ashiya - - - - - 24 27 22 ND ND - - - -
Minamiawaji - - - - - - - - - - - - - -
Sumoto - - - - - - - - - - - - - -
(MU7g)
2006
Oyster Short-necked clam Oyster
Sampling site Jan.16 Feb.13 Mar.6  Mar27 Apr. 3 Apr.10 Apr13  Apr24 Apr.27 May 8 May 15 Jun.5 Oct.23 Nov.13  Dec.11
Ako ND ND ND ND - ND - ND - ND - ND ND ND ND
Aioi ND ND ND - - - - - - - - - ND ND ND
Tatsuno ND ND ND ND - ND - - ND ND - ND ND ND ND
Himeji - - - ND ND ND - ND - ND - ND - - -
Kobe - - - - — - - - — (May 4) ND — (Jun.3) ND = = =
Ashiya - - - - 5.8 2.3  (Apr.17) ND ND - - - - = = -
Minamiawaji - - - —  (Mar31)3.2 (Apr.6)2.8 ND ND - - - - - - —
Sumoto - - - 17.4  (Mar.30) 61.6  (Apr.6) 73.2 49.2 5.7 2.5 ND ND - — — —
(MU/g)
2007
Oyster Short-necked clam Opyster
Sampling site Jan.15  Feb.5 Mar5 Mar26 Apr9 Apr23 Mayl May7 Mayl4 May2l May28 Jun.4 _ Oct.22 Nov.12 Dec.10
Ako ND ND ND ND ND - - ND - - - ND ND ND ND
Aioi ND ND ND - - - - - - - - - ND ND ND
Tatsuno ND ND ND - - - - - - - - - ND ND ND
Himeji - - - ND - - - ND - - - - - - -
Kobe - - - - - - - 22 ND ND - ND - - -
Ashiya - - - ND - 2.7 15.4 25 ND ND - - - - -
Minamiawaji - - — ND - — — ND - — — — — — -
Sumoto - - - ND - - 92.2 57.2 7.1 23 ND ND - - -
(MU7g)

—:Not tested, ND:<2.0 MU/g, Bold:>4 MU/g (regulatory limit )

Table 2 Diarrhetic shellfish poisoning (DSP) toxicities of oysters and short-necked clams in 2005, 2006, and 2007

2005
Opyster Short-necked clam Oyster
Sampling site Jan.17  Feb.14  Mar.7 Mar.28 Apr.ll  Apr.18 May9 May 23 Oct.24 Nov.14 Dec.12
Ako ND ND ND ND - ND ND ND ND ND ND
Aioi ND ND ND - - - - - ND ND ND
Tatsuno ND ND ND ND ND - ND - ND ND ND
Himeji - — — ND ND ND ND - - - -
Kobe - - - - - - - - - - -
Ashiya - - - - - - - - — — -
(MU/g)
2006
Opyster Short-necked clam Oyster
Sampling site Jan.16 Feb.13  Mar.6 Mar.27  Apr.10 May 8 Jun.5 Oct.23 Nov.13  Dec.11
Ako ND ND ND ND ND ND ND ND ND ND
Aioi ND ND ND - - - - ND ND ND
Tatsuno ND ND ND ND ND ND ND ND ND ND
Himeji - — — ND ND ND ND - - -
Kobe - — — - — (May 4)ND (Jun.3) ND - - —
Ashiya - - - - - - - - - -
(MU/g)
2007
Opyster Short-necked clam Opyster
Sampling site Jan.15  Feb.5 Mar.5 Mar.26  Apr9 May7 Jun.4 Oct.22 Nov.12 Dec.10
Ako ND ND ND ND ND ND ND ND ND ND
Aioi ND ND ND - - - - ND ND ND
Tatsuno ND ND ND - - - - ND ND ND
Himeji — — — ND — ND — — — -
Kobe - - - - - - ND - - -
Ashiya - - - ND - - - - - -
(MU/g)

—:Not tested, ND:<0.05 MU/g
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Table 3 Cell density of Alexandrium tamarense in 2007
2007
Alexandrium tamarense
Sampling site Mar.26 Apr.9 Apr.23 May.1 May.7 May.14 May.21
Kobe 0 0 - - 60 0 0
Ashiya 0 100 0 180 40 0 0
Minamiawaji 0 60 100 - 520 - -
Sumoto 0 40 1700 520 80 0 0
—: Not tested (cells/L)

Table 4 Concentrations of Paralytic shellfish toxins in short-necked clams in 2007

Concentration in shellfish (nmol/g)

Toxicity (MU/g)

Sampling C toxins Gonyautoxins (GTXs) Saxitoxins (STXs) by HPLC ( by Mouse
Site Date Cl C2 GTXI GTX2 GTX3 GTX4 GTX5 deGTX2 deGTX3 neoSTX  deSTX STX bioassay )

Kobe May 7, 2007 0.41 0.10 1.13 0.22 0.09 ND ND 0.08 0.02 0.10 ND 0.07 3.7 (22
Ashiya Apr.23, 2007 1.86 1.05 1.67 038 0.22 0.91 ND 0.09 0.08 0.16 ND 0.04 7.5 27
Ashiya May 1, 2007 6.88 4.63 5.57 0091 0.69 3.41 ND 0.39 0.35 0.71 ND 0.17 26.3 (15.4)
Ashiya May 7, 2007 1.21 0.27 1.31 0.49 0.20 ND ND 0.10 0.04 0.18 ND 0.12 5.0 2.5)
Sumoto  May 1, 2007 8.15 12.96 18.29 1.22 2.86 24.56 ND 0.11 0.35 1.14 ND 0.26 102.3 (92.2)
Sumoto  May 7, 2007 7.11 3.99 17.18 2.36 1.81 13.32 ND 0.24 0.28 1.04 0.06 0.47 77.0 (57.2)
Sumoto  May 14, 2007 1.12 0.17 2.79 1.11 0.46 0.52 ND 0.21 0.08 0.34 ND 032 11.7 (7.1
Sumoto  May 21, 2007 0.40 0.08 0.88 0.39 0.16 ND ND 0.11 0.04 0.23 ND 0.08 3.8 (2.3)
Specific toxicity (MU/pumol) 15 239 2468 892 1584 1803 160 1617 1872 2295 1274 2483

ND <0.01 nmol/g

— 53 -



INHDH T NBIEC PRI R, GTXI~4
NECHE S, STX BRITEKRE CH-72. b
BEANCHELIZE 25, GTXI~4 DL THREID
8EIZHDTHY, v v AEERBR TR LIZEN
OEER S THDIEEZONT. o T, KvU A
R BN E
T/, WPLCIC LD ERMMOOBAE Lzm L, AF
BILLD~y 2BERBENLEONIZF & T
LY, BEHOY T ATITEITER L TV,
KE\EHOV TV TIE, ~ 7 ABERBROH R
fBEEr L7z, ZhiE, BhMEWEE, v 7 ARlk
WCBWTOIMEREZOEE, HDVITEERFR
TEET LD, BRESEORMY N EMEORI
%E%ﬁékb?hé&ébhfw

Fig.3l101%, BERIKZ L Oy ﬁﬁ@m%f%b
TR AZR L, T RTCOV BT, Cl,
C2, GTXI D3RO At CRIED DL EDEIA % 5
O,

F7-, HEOY LS ANE, WA,
Xvcl, C2oBIENEmMNoT=.

MARIZBWTC, b L5 1B B5H 21 BERIY

MADY 7

CTINVOREEEBEOKRSHEE RS L, (2B X
OGTXADEE 35k 2 (12> T\, Cl, GTX1EB LW

GTX2EIML TW 5. BRICBWTY, 1ZIFREED
RN oz, ZOBERELTUTOZEREZ X
SIS . GTXEEIZ DWW TR AL ER = A 7 /L D N AKELD
Bk o CTREMENRZRY, BEAMEY o BN TH

AT TV Z EREM T b,

A axb=— (Cl, GTX1B L TRGCTX2%) DI NEE
THDHY. Fiz, €1-02, GTX1-GTX4, GTX2-GTX3ILH
VISR B E L THIEL TS, FHihog#iz
@,%W%ﬁﬁ%ﬁiéﬁbfwénﬁiﬁv—wz
GTX33 L UGTX4) DEIEGN L L, K oREIzoh
T, ZTNON HAEANT, #ER a =< — (C1,
GTX13 L UGTX2%) (T8 M b+ A Z lzks bl
EZ2ohb. ET2, VETH 5 72GTX2 & neoSTXA R 4
WCHIML CTwhofe. 2R, EERS THHCL, C2
DIMMAUEH I I 1T D Wik ie & L < 1XGTX1, GTX4DN1
NAKERFE D IT, 1IACEREE FE OB THILEEDY, BIR
NOLFEWE B D WITEERIC L > TH#EITLIZb D &
Ez bz,

IV &8

2005 F~2007 F o LERICE T 5 BHERBROR
RIZOWTHE Lo, BREMERZFIZOWT, 2005 4F
ITHTIE A B 2 5 BRI S e o 7223, 2006
R IV 2007 FI1E, KIRBIZH LIZRESRO TV
ZBWTEWELER R bz, FLTEEICL-T
BAbrbon, 3 TN 5 AHRAIIEHTTTH
D, BEEIX 3~ CThH o7z, 72, KIRBBE
(KM, ZEOWFE) ICABRTLS7H VL, 1FIEF
Rl m ko ©— 27 2z, DORL722, KREH
FLEEERR R IR T 2FEIIARSI L T oz,
—J7, THHEEFIZOWTE, BRHRAZEXSH

GTX3
Kobe c1 C2 GTX1 GTX2 W C1
May 7 4.4] 10.1 -| | C2
, GTX3
Ashiya C1 c2 GTX1 GTX2 | GTX4 | GTAT
Apr.23 162 s 41 EN TGTX2
May 1 N B I
Moy 7 - 0 GTX4
y B GTX5
Sumoto eTx1CTX2\ aTx3  GTx4 B dcGTX2
May 1 ] 35.1 Il ©deaTX3
May 7 27.8 i 0 neoSTX
May 14 155 B 73 ] | WMdcSTX
May 21 [es | LSTX

0%

100%

Fig.3 Toxin profiles of short-necked clams collected in 2007.
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