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Determination of paralytic shellfish toxicity of naturally occurring dinoflagellates using an
Enzyme-Linked Immunosorbent Assay (PSP-ELISA) method

Hitoshi Ozaki and Masayuki Nakanishi

Temporal variation in the toxicity of the dinoflagellate Gymnodinium catenatum is reported from western
Wakasa Bay between July and December in 2014. Toxicity of G. catenatum reached ND-135 fmol PD-

STXeq./cell, with toxicity increasing after November, coinciding with a decrease in water temperature. Even dur-

ing seasons in which cell toxicity was low, as few as 100 G. catenatum cells were needed to quantify toxicity using

the PSP ELISA method. We recommend this technique be researched further to more fully appreciate its limits in

this sort of application.
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Fig. 1 Sampling sites : Maizuru, Kunda and Miyazu Bays.
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Table 1 Sampling data for and toxicity of G. catenatum from Maizuru, Kunda and Miyazu Bays, 2014

Sampling cells

Amount of toxin per cell

Date Locality - Water Temperature ('C) (cells) (fmol PD-STXeq./cel) ~ Mean  SD
11-Jul Maizuru 24.9 242 34 37.5 35
107 41
13-Aug Maizuru 26.2 179 33 - -
11 ND
21-Aug Miyazu 25.3 408 13 13.7 2.3
150 18
221 10
1-Sep Maizuru 26.1 332 19 22.3 3.9
286 27
251 30
373 13
2-Sep Miyazu 26.0 252 12 13.3 1.3
350 12
426 16
3-Sep Kunda 25.7 200 42 - -
2-Oct Maizuru 24.0 155 21 - -
6-Oct Kunda 23.3 101 27 31.7 14.1
66 10
136 58
30-Oct Kunda 20.0 80 53 - -
5-Nov Maizuru 19.8 163 86 80.5 5.5
280 75
1-Dec Miyazu 18.0 109 135 - -
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ELISATRIC K 2 HEMRED LI T 5 DI T07BEDG.
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&, — MR AN H AR E B0 ERHITHE - 2
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3,000 rpm C54r OB 21TV, RiEESZ CUF,
HHERE WD), Fv FOEA (0 MY VBN 7
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Collect sea water with Kitaharas' water bottle

Count and pick up the cells of G. catenatum, looking at

planktons'cells in concentrated water under a microscope
__________________________________________ 1

_________ =

Supernatant

Sedimentation

add the same quantity of 0.1 M HCI or diluted water
to the sediment

| Boil (100°C 10 min.) ]

centrifugation (3,000 rpm, 5 min.)

Supernatant

dilute the supernatant five times with diluted solution
(dilute a reagent A attached to ELISA kit ten times
with distilled water)

Enzyme-Linked immunosorbent assay |

Fig. 2 Method used to prepare toxic quantities from G. catenatum cells (Shin Nihon Kentei Kyokai, 2013).
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PD-STXeq./cell, ZEH{Z TIE10~58 fmol PD-STXeq./cell
B X OEHIE TIE10~135 fmol PD-STXeq./cell TdH >
7o ARNCHABE, TH (24.9C) 1334~41 fmol PD-
STXeq./cell, 8H (25.3~26.2°C) IZND~33 fmol PD-
STXeq./cell, 9 (25.7~26.1°C) 1&12~42 fmol PD-
STXeq./cell, 108 (20.0~24.0C) 1310~58 fmol PD-
STXeq./cell, 11H (19.8°C) 1Z1&75~86 fmol PD-
STXeq./cell, 12H (18.0°C) 21X 135 fmol PD-
STXeq./cellDFENE R I N, 728, FH—iKIZLD
BEEOMIKDOEFERIT, 10H6HOEMBORAKETIIZ
DOEENESNTZD, HMOBKTIIRESBEHI/R
SEEL TV, 2 TORMEKIZDNT, /Kilk & 1l
Y0 HEBEOMBREFigdlIR Lz, FHEWL, 18CO
& X12135 fmol PD-STXeq./cell& ik HE <, 19.8CD
& X1253~86 fmol PD-STXeq./cell, 23°CLA_ETIIND
~358 fmol PD-STXeq./cell T > 7z,

SH I3 HITHEEEIE THREE L 722K D 43T TlE, 179
Hlfe 2 F v 72 & Z121E33 fmol PD-STXeq./cell D B AYE
BINEMN, 11 cellsd & X IZIIAMH (ND) THo
7o MOMHMNERD SN DR S Diah-> 7
R, 10H6HFEHE THE L 7266 cells TdH > 7z,
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Fig. 3 Toxicity per natural G. catenatum cell from July to
December 2014 in Maizuru, Kunda and Miyazu Bays
(see legend).
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Fig. 4 Relationship between natural G. catenatum cell tox-
icity and water temperature from July to December
2014 in Maizuru, Kunda and Miyazu Bays.
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AWFFETIE, BEHEEAKD S M E 5L 70t 5 E
L, ELISAJEICK DMl /=0 0HEZERT S
TEMTER, I U2 /ilEEid11~426 cellsT
HO (Table 1), SHIZHITEAKSI N1 cellsDIE
IR TH > 720, OMKIZE THOE BN FIEE
Thol. INETORERESITITIE—BAITHPLCIE
BHNWSNTHD, ZOHEDZH TIEAMZE THWL
7= IR DL _E 5,000 cells/mI** SN ETH 5, SHED
ELISATEIC L 201 TlE, HEMSBmH S Nz
HE 21366 cellsTH o 7= (Table 1)e T DHINEETD 5
MHRIZEB L nisno 72728, 66 cels CHREL - FEE
DYRTREDN E S N OHIENIRE TH %, AFFEITHNT
1, #9100 cellsbd T3 & TOMKTHD T EN kK
7= Z &5, BLISAIE TIEMIIEEAKI100 cellsPh BT
HNIXEBRETHD ZENHENER ST, [[—D
BfE AN S G SN EERKOBEREOLEEHI/NS
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ELISAIAIZ100 cellsF2E D /D7 Wil T, ZE Lz
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B EIZIEET (99%) #Fi#d 2 (FHHE) 729
1Y 720 0FEEERTDTIRELTHENTHS
ZEMIRENT,

ELISAJEIC X D EBESI N MY 7= 0 #mld, /K
#i25°C LA L TIEND~42 fmol PD-STXeq./cell, 20~25°C

T1210~58 fmol PD-STXeq./celld & TU20°C A TIL75
~135 fmol PD-STXeq./cell CH O, 7KEEVIF EHY
mE2EmENE SN (Fig.d) . KoEEHETIE,
HPLC%EZ H W2 G. catenatumD TN 720 D& &
K & DBIRZEFANZAER, KIROME N ITEWMEA
OFENEMNT ZEAAEDSNTHD, KiE17°CLL
1 Tl374~200 fmol/cell TdH o 7243, 17°CLLF Tld250
~1,571 fmol/cell & KIEIZHEMUL 7= Z & MRS /-
(BH, 2007). @ (2003) 13, ENEBRICK DA
ZHWTKIBANICHPLCIRIZC K D HEZ X, Kild
21°CT1Z77.6 fmol/cell, 18°C TlE87.5 fmol/cell, 15°C
T13239.7 fmol/cell, 12°C T314.4 fmol/cell & K525 &
MR EFENSZL BRI LEE2WME L, ZNHD
WL, AMOFRIIKRICEVRARD, SKETIE
<, KR TIE<SHEBLTSHILEZRL TS, &
MFEDFERIL, INSOMELFERTH D Z ENHS
nETEolz, G113, ELISAIZEDEREELTOER)
PEEMEET 572012, [F—ikzE AW T—RNRER
SMIFIETHDHPLCHE S OMBZFIND 2 & NEE
Th 5,

R U72& D12, 8HI13H DK THE S N2k D
55, 179 cells® ik TlE33 fmol PD-STXeq./cell 23 E
EINEZD, 11 cellsODMARTEARMETH - 72
(Table 1), ELISAIEIC K 2HDTRETIE, BEOEHWN
SHIMAIREE WD N TS, E/KIR THERIMENE
HNZ IR O ff %k 2 59100 cellsbA 12T 2 M H
5 ENHSNETR S T2, AUFYE TIZERIK R D F ALK
BA18.0CTHD, HEDWMMBHEMRINTNS17C
PIF (&4, 2007) OREE»SHREINMIEOHEE
1ZHT L Tnisn, KB DOHFE RN WREHIZELISA
BT KD 21721208, T ORI OE &N
AIHE &7 B I KA 2 S NI T B0 ENH D &5
A5,

AR 2 EET DICHZ0, AF v N OIRKGER O
BEILTH 2 — MW EEAS HAME S & HEE
FAMN SELISAIJEIC K 5 BB ITICBIT 2 8BIEB IV
TI 20 NS OBOMICR S HEili 2 B DL KR
ZE RN ERE<SEILRL LT ET, £, M
SATEGE N KEER BWZE Y > & — YK ETZERT &
RN —TEBINESHEEDN 51, RiRSLOHRK
MEMERzZRBO LML ESHLEL EIFEd,

X Bk

BRI R 2007, BRI BT DA i E S
Gymnodinium catenatum® HBEHEB X U+
T F A FALOMINTBE T B HTE. KRR
AR, 1.7-64.

Bl 5, IAEE, BH 82014 kil Bl O &S
FICK D MEMEEBFE=Y Y > 7 FIEORFE.
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