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SUHHARY

• Paralytie she11fish poisoning (PSP) is rare in Britain with on1y 10 ineidents

reported sinee 1828, involving a total of 146 people. The most reeent ineident ~

occurred ~ ~EY 1958 when 78pcople wcr~ affceted,after eonsumingmussels (Mytilus

edulis) taken from thenorthcast eoast of England•. i Thc. prcsent paper reviews ,the
" .. " '.' , , .' .... " - -

findings of this ineident and.thc subsequent annual monitoring programme which~was", .~ . . ,; . . . . ... .. . \ .

.initiated. lnvestigations have shown. that ,the development of PSP;toxieity has so
~ • .1- ... _ • • . ', ••••• - • ~ • .- ,

far been limited to th~.area:,~ffected~n 1968 but toxin has bqen deteeted .annually.

,The area a~feetcd and.maximum levels.of.toxin observed showcd a deeline,until,1972-
,,1..• , • '_

1973 but have inercascd during1974-1975. A number of factors.implicate the dino-
" .. '. ,,'.' M,' .•••• ••

f1agel1ate Gonyaulax tamarensis(G cxeavata Baleeh /Rraarud7) aS,the souree of
. " '".- --

.toxin. Apparent absence of this organism on some .oceasions wnen·toxin in.mussels
i • • , ... '" ~. .' • .' • ••

was ,demonstrated and the discoverythat two toxie principlcs maY,be invo1ved poses
• ..., ... , : _ •• _ ••__:.;.'_.: •••••..:•••: : " ...... _.... • '" ._ a ••

_. quest ions on the orig~~,of the ,toxin. ,

f .

llITRODUCTION\ ,'.

At thc end of May 1968, 78 persans an ,thc northeast eoast of England .were.".

admitted to hospital w~th a paralytieillne~s following the,:~~~.~~~?,ti~n.,~_~:.:1ocal1y
gathered musse1s (Mytilus cdulis) •. Of .those affceted, mast had purehased cooked '

musse1s from efretai1 outlet and a fcw,had eookedthe mussels at home.,Subsequent

in~estigatio~.s (HeCo11um et al., 1968) demonstratcd that,the symptoms were typieal

of par:alytic she11fish pois~ning (PSP). Thisform of shellfish poisoning 'isc ' , ,

exeeeding1Y,rare in,Britain, only 10 outbreaks, invo1ving 146 peop1e,having been

recorded,since 1828; all,wereassociated with thc consumption of musscls, ,"

(Ayres 1975).
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. "MONITORING PROGRAHME: ..,.. "... ". ,.- ....
~. ". ., .~ .. ': .'

As a result of the 1968 outbreak (Wood and Mason 1968, Wood196B).anannual·

monitoring' programme .was established along thc northcastcoast of England~":SampIes

. , :'~ ''''of iitt~~ai:mu.'sscls h'avc b'een taken from fixed localities at regular intervals

betwecn Ua;cn 'ahd AUgus~ ~f ench' y~a.r ~~'d l~vel~ of t~·~n d~te'rmined '~~ mouse

bioassay (Wood 1969, Wood & Ayres 1970, Ayrcs 1971). In addition, a survey of

all the major ooll~sc'an 'shellfi~h'eries' i~' Enßl~d and W~les"~Tas u'nd~~taken (Wood

1969) to determine whether toxicity was limited to thc northeast coast. Examination

•'. ..:: ~; f

of water sampIes for phytoplankton was abandoned in.197l and replaced by examination. '. ;,... ,,'~; . " . ; .
of musseI gut con~ents•. Altho~gh.thiswas.notstrictly quantitative, it has proved

useful for the rapid assessment of'tho'major'genera andspecies of dinoflagellate

ingested by musseIs containing toxin and permitted comparisons of phytoplankton

at several sampling sites.
.. t'

1975 ·RESULTS·' ::; , : '

:",:,; : :~'The' results"for the current' year' s monitoring are shoWn in Table l:snmpling

commenced'·in ·midHarch and will-ve' continued until August trom within 'the area,,:~.,

: shown"in FiQlrc:l. Toxicity appearedin early Hay' and by the middle of 'the month

had' eiceededthegencrally accepted action .'level 'of 400 mouse units/lOO[( shellfish

. ',tissue, at Budle Day~" This permitted adequate notification 1:0 pubiic .'health
. :'

'~authorities;and fishermen of potential hazards to human health, and all cOmInercial

"uathering of ,mussols':and scallops' was haltcd. 'Üaximum toxicity was observed at ",

Berwick at the end! oi"May 'and' th'e 'value of 6146' mu/100gw<1s the h'ighe~t valuo' :

obtained:sinc~<'1969.· Coincident with maximum toxicity 'at Berwick, reports of dead

:seabirds,'particularly shags::(Phalacrocorax aristotelis) wero recei~ed "fram thc

Farne Islands. Similar deaths were associated 'with tho 1968outvre~k of rnus~ei ~

toxicity (Coulson ~ al., 1968) when toxicity levels reached 50,000 mU/IOOg at

Holy Island, but were not reported in 1969 when toxin levels in mussols were

comparable tothose'of 1975 (Figure 2). More recently, 'largo n~ers of Herring

gulls(Larusargentatus)'havo aiso been reported dead in the cirea and' in the' Firth

of Forth 1(Scotland) ;' vutwith declining 'toxicity it .is,unlikely. that this is'" ,

associated'with thc carlierdeaths'of shags~

r_ ::;.{' No phytoplankton 'blooms I have beeri'report~;d off thenortheast 'coast and no

purticular' genus or species of dinoflagellate' hu's'occurred in unhsually high" , ,
. ,

concentrations during the phytoplankton examination ofmussel gut contents.

In trying,to make·u·broad'summary of the'results for 1975' and those of previous

years since monitorinu commenced, a number of points emerge:-
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3)

4)

5)

(The·presence in mussels of toxin characteristie of that assoeiatad with.
- . - - :., '. . . .-. '. .. .' - .. '.,..- _. -' ,,~', '

paralytie shallfish poisoning has baan demonstrated,annually since May 1968 .. ' ,.:. . . . . ...'.' ... .'. , ..

when 78 people ware affected after consuming musse~s. from the northeast:~~ast

of England.

A survay of all major eommarcial mol~uscan shellfisheries in other parts of
• _. J, ......

. Eng~and and Wales failad.to demonstrate the prcscnce of toxin in other areas;
.,.-.' .-~. - .. I.' ,', .~ ~' '..• ~ .. ~ ," .... ""

no clinicalcases of PSP have bean reported,in.tha United Kingdom since,~968.
• • .•• ~ " ~.. ... • -. •• .' '" !.

Examination,of phytoplankton samp~es and of tha toxicity data suggests that.
. ..!. .'. .'.'.. ~ . . . .'. - ,,, .. . ;- ':, . ' .. .

, th? ui.n.ofl<lgellC3:ta GonY<lulax tamilrensis (.2. excav<lt<l'?) was the, source of, toxin.

She~fish <lppeared to bacome toxie following eontinuedexposure to low coneen­

tr<ltions of·toxin producing organisms, rather,than ~ short t~rm' exposur~ to .-
... • •. ,.... . ' .J' • '. . ., .• .' • '" •

~bloom' eoncentrations.

High levels of toxin in littoral shellfish W8re precaeded bythe prasence of
. . .. . .

toxin inoffshore,shallfish stocks and the appearance of dinoflage~ates in
j.. •• • • ... '. .....' ." i '•.

,offshore waters as aarly as April.
. .... ..~ - ... .-' . . . '. ,

6) Toxie"ity 'has "clevelopej' annlially slncc', i968 ancl, although 'the' levels rac'orded
It ~ • ......' .' ~. • .'

an~ theiarea affacted:gcnerally ueereasecl un~il 1972-1973,there has been a.
'. '" "... .. ~ -,... f. ... • • .' 1"..." . ",

reversal of this trend cluringthe last two years (1974-1975).
. ... .. " , ' . . -

During the course of the invastigations two miljor anoma~ies, have.come to light eon-

eerning the natura anu origin of toxicity on thc northe<lst coast. Samples of .toxie
• • • ,_. ~ • .1 ' •.•::-.: • ,; • .."... _ •. • • • ~. ' , ., • ...: -

mussels ancl ncicl extraets of mussals from tho 1968 outbreak have baen oxamined by
l ~ • ;.' , ,', ..'

Dr E Schantz (USA), a world iluthority.on dinofln~o~ato toxins, and Dr M Evans,of.
, ... . . ... ).. , . . .... ..' .,. ... '~. ;

Cambridge (UK) •• Schantz (pers. eomm.) foundthat. thc aeicl extract containcd a
. '. ", . . . "

poison witll propcrties similar to thilt of a substance obtained from axenie eultures
" .

of. Gonyaulax tainarensis grown in the laboratory., Evans (1970), however," extracted
• ••. : • ". I " , ',., ._ '_.,'" .:'.

two taxie fractions, the minor one of whieh WilS iclentical to saxitoxin which.has.. .... , '

been idcntified by,Schantz (1967) as the toxie principle in similar PSP outbreaks

'~' North' ~e~·ic~. 'T~e' majo~ fr~~ti;n ~btained by E~ans exhibited ~i~il~r p~op~rties
.- :. '.:' ,'. , ' ....' ..:,: .. ,

to those of saxitoxin but had n poor affinity for. ion exchange resin (Amberlite CG50)'. . " ' ..
inpomparison .with saxito~n. These resu~ts SU8eest thil: ~ith~r Gonyaula~ ta~ensis

produces 10th saxitoxin and another toxin (thc major fraction found by Evans) or. ... ,"., . . . ,

that thc major toxin originilted elsewhere. Attampts to use standard.saxitoxin

~rocedurc~.t~ extraet poison from Bayof Funcly (Canadil) seallups also failed.

(Schnntz 1960).

(1945) designated the
" ;. .. ,

More.reccntly Balaeh
(Braarucl) Balech. Although

taxie form of G. tamarensis as G. tamarensis var exeavnta.

(1971) raised this to spccific lavel ie Gonyaulax excavata

. ' : ..:rhr~:)Ugh.out this paper thc nane Gonyaulax tamarensis has been retained in keeping

with earlier raports on the 1968 outbreak. Hcwever Braarud, ' " .
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the tüx~riomy öfthe' speeies 'oeeurrmg en the northeüst eoüst' of' Enßland' have"not, .

be'en' examined in uetaii'it seerrisprobab1e thüt this' name' shouldbe;app1ied, in

preference to G. tamarensis.
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Table 1 Levels:.o! toxin in 'mussels:1975 (mou4t u~te/100g) ..
~

•

_eek enäiJIg '15/3 22/3 29/3 5/1+ 12/4 19/4 26/4 3/5 10/5 17/5 2L'r/5 31/5 7/6 14/6 21/6 28/6 5/7"
Station iL - -
Berwick . 1l< tr • • • • • 184 }41 476 6146 1080 '283 284 201 -
BudleBq • • • • • • • 1(1: 0 575 1200 '3918 1382 1290 . 1.0.62 414 -
BolJ' Island. .- 286 1149

Seahol1S8S 1657 -
.Ambl. 206
BlytJa 1450 ~

Cullercoata - 't-?:l
. Sunderland ·e - • .. • .'~ • .. 3918 -

SeaheID Harbou%-
..

3915- - -
B-artlepool •• tr • .. .. .. • 3068 - -,,.

Redcar .. • .. . . - -
Whitb7 . .. .. • • • • .. 220 •

._SC8rborough tr. • • 214 + 251 • •
BridliJigton • .. • • • .. •

\.

• negati.,1 response

+ I!lUblethal response

DO sample

iL see Big 2 !or major stations. Other stations rtJa'1 be interpolated.
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~ Fig.2. Mussel toxicity on the north -east coast of England
~ -maximum values recorded 1968-1975
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Fig.l. Location of majorsain~ling poin~s on th~,rorth":east ·coast:;,


