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Variation of Paralytic Shellfish Toxin Contents and Composition in
Alexandrium tamarense Collected at Kure Bay,
Hiroshima Prefecture

Setsuko Sakamoto and Yuichi Kotani

The contents and composition of paralytic shellfish toxins in 20 cultured strains of Alexandrium
tamarense isolated from Kure Bay on 3 May and 17 May in 1996, were investigated by HPLC fluoro-
metric analysis.

Toxin contents showed 4-fold difference among 19 strains isolated from the same seawater sample of
Kure Bay on 3 May. Toxin contents of these strains ranged from 24.6~106.4 fmol/cell. The major
toxins were GTX4 and C2 in most strains. The proportion of GTX4 and C2 to total toxins ranged 5.1~
48.2 mol% and 36.3—75.6 mol%, respectively. As minor toxins, C1, GTX1, GTX3, GTX2, neoSTX and
STX were detected; C1 and GTX3 were detected in all strains, GTX1 in 19 strains, GTX2 in 11 strains,
neoSTX in 18 strains and STX in 3 strains, respectively.

Recently, some reports suggested that populations of toxic Alexandrium species could be distinguished
by their toxin composition. In this study, the toxin composition showed wide variation and successive

patterns among the tested strains isolated from the same seawater. This result suggests that it is diffi-

cult to distinguish populations only on the basis of the toxin composition.

Key words: paralytic shellfish toxins, Alexandrium tamarense, toxin contents, variation of toxin com-

position, Kure Bay
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Fig. 1. Location of sampling station at Kure Bay of Hiroshima, Japan.
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Table1. Culture strains of A. tamarense analyzed PSP
toxins

Sampling Culture strains

Date Depth(m) Name Number
’96.5. 3. 0 TPS40~TPS58 19
’96.5.17. 0 TPS59 1
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#%16~20H 8 TH#5,000~ 16,000 cells/m! F TiE
L7z
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Table 2. Proportion of culturable A. tamarense cells

Sampling  Culture

Date Isolate  Culturable cell  Proportion (%)
’96.5. 3. 24 20 83
’96.5.17. 24 2 8
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Toxin Contents (fmol/cell)

»n
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o

42 44 46 48 50 52 5
41 43 45 47 49 51 53 55 57 59
Number of TPS Strains

Fig.2. Toxin contents of cultured Alexandrium tamarense
collected at Kure Bay.
The x-axis of graph shows the TPS strain number
(name) of A. tamarense. TPS40-TPSS8 strains
were isolated the same seawater sample on May 3
and TPS59 strain was isolated on May 17.
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Fig.3. Correlation between cell density and toxin contents
of Alexandrium tamarense.
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Fig.4. Toxin composition of cultured Alexandrium tamarense.
The strains are arranged according to their charac-
ters of toxin composition, the presence of STX
and/or neoSTX and the proportion of GTX4 +
GTX1. The x-axis of graphs show the TPS strain
number (name) of A. tamarense.
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FRARGCGTXABLUT Q2 TH o7, 2Dl
HETHL ClLid, MELRI D TRTOKRTH
HaEhs, 372, GTX4D a BMHETH 5 GTX1
i, TPS47 B2 R TRTOBRTHERS L L
THRHE &N, C2+C1 B LU GTX4+GTX1 D
e FhFh 38.6~709 mol% B LU 5.1~
51.5mol% T h, ITLALOKRIZBWTC2+
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Fig.5. Chromatograms of HPLC fluorometric analysis on
the extract of Alexandrium tamarense (TPS47
strain) isolated from seawater collected at Kure Bay.
A, B and C: the extract of A. tamarense, TPS47.
D, E and F: standard toxins.
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Cl DEEH GTX4+GTX1 DEFN LY bFho
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A0 - G 1990, ILAAE 1995), ARFFETIE
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2)o
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PEICE o THIET 545, HHOEA LRI
EEFLEbnse/ BHoOMBETHEAL,
BrEML CEHUREGTFLRY, #HFTY
A M EFHT S (Anderson e al. 1983, fafl -
Pholpunthin 1990) , 19965E DB EBIZBIT 5 A
tamarense DEEEIL, 4 ARED> HMBEEIFZ
B LEAD, 5 A 9 HIC 41 cells/m! D ¥ —
ZIELLE, AFICELSL, SAKRICIEOS
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A OMIETH Y, SRS M E
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BEREE X 5N 5 MR 0K T, R
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(1993b) IXEFEAMIERED A. tamarense DEH
&% 23.5~61.1 fmol/cell &L T5, Ri&
D A. tamarense DEBEE, bHINET AN
D DUEHD A. tamarense & LB L THITIZF T
LNV THo7zZ b, BRGRETOHERIZ
X% A tamarense DB 72 ) DEEDEILIE
EAELZWEEZ DN,

HEICS U IBERSHEROER
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BEMEETH Y (Ishida er al. 1993), {EAEE
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XT3 (Anderson 1990, =7 1992), &
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BB ENZ P o728 0w ) B Sk s #&E
THZEDPMEES2D LRV, L L, STX®
neoSTX IR ERED A. ramarense DERFTDHT
BHMERSTH B0, SHOBELHEURR
RERB L L CEAELENTIEE: LT
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Table 3 1219964 5 A 3 HICRE D [{—ilgK D
58 L 72198k D A. tamarense DX E R 58
B % 7~ L7z, Oshimaetal. (1990) (b i#EEmE A
BOBEKIVSHLIZZHD A tamarense ¥ %
AL, neoSTX B LU C1+C2 DA FR
N 30.1£8.6 mol% 3 & U 24.4%6.9 mol% T
HolbRELTWE, TNEDEIZHERT, &
% Tid neoSTX DMK ILIZ 2.242.0 mol% & &
{, CI+C2D #1658+ 11.6mol% & & -
7208C, BKED A. tamarense DER TR &
BR%2 -7, $/, GTX4+GTX1 & C1+C2 %%
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Table 3. Comparison of toxin composition (mol%)
of A. tamarense collected at Kure Bay and

Funka Bay
Toxins Kure Bay Funka Bay
GTX4 + GTX1 291134 39.5+6.7
GTX3 + GTX2 26%25 50+28
dcGTX3 — 0.1+0.1
neoSTX 22220 30.1£8.6
STX 0310 1.6£1.9
deSTX — 0.1+0.1
Cl+C2 65.8+11.6 234 +69
C3+C4 — 02+0.1

The data of Kure Bay show the average and standard
deviation of 19 strains collected at May 3, 1996. The
data of Funka Bay were modified from Oshima et al.
(1990).  dc: decarbamoyl. —: No data

%
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