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At various times and places all over the world men have become ill and some have died after eating
shelifish that were intoxicated with paralytic shellfish poison(PSP) caused by Protogonyaulax spp.
In late March, 1986, two persons were dead by ingesting wild sea mussels, Mpytilus edulis, grown
at bottom of an anchored waste ship to be dismantled at Gamchun Bay, Pusan, Korea.

The samples were collected from the bottom of the ship during April 1~April 8 of the year to
find the cause of the food poisoning accident. The toxicity was estimated by bioassay with ICR
male mouse, while the toxins were extracted and characterized. The toxins were extracted with
acidified 80% ethanol. The extract was defatted three times with dichloromethane, treated with
activated charcoal, and then purified by chromatography on Bio-Gel P-2 and Bio-Rex 70.

The toxic fractions obtained were analysed by cellulose acetate membrane electrophoresis, thin layer
chromatography and high performance liquid chromatogaphy. The range and the average of PSP-
toxicity of the samples were 132~295MU/g, 203MU/g respectively. The amount of PSP was
26.4~58.9 ng/g of whole meat in range and 40.6ug/g in average. The toxicity of the digestive
gland of the samples was 9 times higher than that of edible meat (except digestive gland) as 439~
979 MU/g, and it was about 70% in total toxin.

The compositional analytical results of the paralytic shellfish toxin, Gonyautoxin 1~4 were the
major part of the PSP and Saxitoxin and neosaxitoxin were detected as the minor component. It was

concluded that the food poisoning accident was caused not by Saxitoxins but by Gonyautoxins.
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Fig.1. Location of sampling station.
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Bicassay for shellfish toxin(1970)¢] Z-3s}%g ).
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Digestive gland of toxic shellfish
Homogenized with 3 volumes of 80% EtOH(pH 2.0)

Centrifuged at 3,000 rpm for 15 min
!

Residue Supernatant

(Repeat above E .
. : vaporated EtOH in vacwo
operation for twice) Defatted with CHoCl, for 3 times

Aqueous layer

Evaporated residual CH:Cly in vacuo
Treated with activated charcoal

Absorbate
| Eluted with 1% AcOH in 20% EtOH
Eluate

(9.5 % 65¢m)
Eluted with water and then with 0. 15N AcOH

Toxic fraction

freeze dried and dissolved in water
Applied on a Bio Rex 70 column(0. 8 x 95 cm)

[ f
0~0.03 M AcOH eluate 0.08~1.0M AcOH eluate
(Gonyautoxin group) (Saxitoxin group)

Further analysis

Fig.2. Purification procedure for the paralytic shellfish toxin.

Adjusted to pH 5.5 with 1IN NaOH and applied on a Bio-Gel P-2 column

Eluted gradiently with 0~0.3M AcOH and then 0.03~1.0 M AcOH
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-50¢] 650-10 M fluorescence spectrophotometer i3 Tabie 1.
o7 ske] 4Tt ¥k 1% methanol-0.05 M potas-

sium phosphate(pH 7.0)¢] 2 mM heptane-sulfonic Date of Sample Toxicity
acid % buffer S o = 223 JFPEW-- 0.05 M per- collection  number . ¢ psp/iong  MU/g
iodic acid ¢&¢ 2N KOH-2.5M ammonium formate- Apr. 1. 1986 A 5890 285
formamide(1:4:5) % {EAste] bRt KE 5 Apr. 3. 1986 B 4980 249
(1983) =! Noguchi ¢t al.(1986)%] wleich. Apr. 7. 1986 C 2720 136
Apr. 8. 1986 D 2640 132
Average 4056 203
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B FEENHE Fig. 2449l o] Bio-Rex 70
column(0. 8 x 95 em)el] minimicropump (Kyowa Sei-
mitsu Co. LTD. Japan. KHU52[)S QA A]H 1ml
/min o] FRiio 2 2E st v 0~0.08 M acetic acid
2 g3 AL SaxitoxinFo 2 o] A, £
fraction Hl2 FH:-& HlzEsld FHELHS vhA] zol
BEpEE2A]A electrophoresis, TLC, HPLC = 4
e #Re Fig.3,4,59 2o}

BEREK R4 Fig.3o] 4 ¢} o] Gonyau-
toxin F£2] migration distance = GTXy,1,3,29 JE)
Q3 STXs ¥v} BEiAR = ek, 8z U.V.
light Telld GTXs1 2 EEES Hz GTXs.:
FaELE Jehigde. 22la STX & GTXs29
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#HY FR AFLAdAe GTXyzs, & FRI
Al Jebyke v neoSTX, STX &= &3] kel
Bbubeb. ol 24 il Al BB A delnd
h#EiE Saxitoxin o] oh] Gonyautoxin ol 2]
AQE ¢ F U9k Ueda ef al. (182)= HAEA
Iwata Prefecture, Ofunato bay g -}g]8] & djAro.
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2 BB HE GTXi,2s47F 84~96%1) 233 ub
] STX #-& 2~7% G o} = #4554l Nagashima et al.
(1984)0] FFAaE 4oz HEA GTXws7t £
Bgrela STX Bt fielele #Ee —Hete =

Table 2. Anatomical distribution of crude PSP in intoxicated sea mussel

Date of Total — Meat _ - Dlgestlve: :
toxicity % in Toxicity % in Tocicity
collection MU/ weight MU/g % in total weight MU/g 9 in total
Apr. 1. 1986 204.7 79.1 113.7 30.53 20.9 979.6 69.47
Apr. 3. 1986 248.9 78.7 104.5 33.04 21.3 782.3 66. 96
Apr. 7. 1986 135.9 79.0 47.6 27.65 21.0 468. 2 72.35
Apr. 8. 1986 132.1 78.8 49.4 29.42 21.2 439.6 70.58
Average 202.9 78.9 78.8 30. 16 21.1 667.4 69. 84
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Fig.3. Electrophoresis of M. edulis toxin fractions
along with authentic toxins. Electrophoresis
was performed on 5x 18 cm cellulose acetate
strips in 0.08 M Tris-HCl buffer (pHS8.7)
at 0.8 mA/cm width for 30 min.

@: Greenish yellow fluorescence

€: Blue fluorescence

G fractions: eluted in Bio-Rex 70 as GTXs.
S fractions: eluted in Bio-Rex 70 as STXs.

| a3t Hig
GTX 3,2,4,1 . S Oe
Stardards
STX, neoSTX ° o o
. o0
Natural G fractions o
M. edulis
T S fractions . e .
i L
0 0.5 1.0
RE

Fig.4. Thin-Layer Chromatography of M. edulis
toxin.
TLC was perfomed on silica gel LHP-K
plates(Whatman) using a solvent system of
pyridine-ethylacetate-acetic acid-water(15:
5:3:4). Symbols are same in Fig.3.

Standard GTX Natural M. edulig
GTX 4 GTX. 3 GTX 4 GTX3
GTX GTX GI'xl GTXZ
1 2
oy 11—
f—t ! J— " . " 1
10 20 10 20

Retention time (min.)

Retention time(min.)

Fig.5. High Performance Liquid Chromatography of natural M, edulis toxin(GTXs fraction).

sl el TLC 4R GTXs 3+ GTX, 9 Rifi: &
£ 0.52, 0.728 21} GTX. 3} GTX, 9 Rf fix= 0.64
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s,0,329 THO 2 w3iel. 2ol HEHS HME o
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B wigest EHAC LY REER AR
# BERARHES 2 Gonyautoxim., ¢ oF
Aot ete
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