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SUﬁMARY . | B T .

. Paralytic shellfish poisoning (PSP) is rare in Britain with only 10 incidents
reported since 1828, involving a total of 146 people. The most recent;inoident X
_occurred in May 1968 when 78 people were affected after consuming mussels (Mytilus
'edﬁlis) taken from the northeast coast of England. ,The present paper. reviews the
findings of this incident and,the subseqnent annual monitoring programme which:was
.1n1tiated. Investlgations have shown that the development of PSP, toxicity has:so
.far been llﬂlted to the area affected in 1968 but toxin has been detected annually.
:The area affected and maximum levels of toxin observed showed a decline until 1972~

+ 1973 but have 1ncreaoed durlng 1974-1975. A number of factors implicate the dino-

flagellate Gonyaulax tamaren31o:§§_cxcavata Balech Lﬁraarq§7) as the source of -
| toxin. Apparent absence of this organism on some occasions when toxin in mussels
was demonstrated and the dloCOVGPy that two tox1c pr1nc1ples may be involved poses

|

| o

i . questions on the orlgin of the tox1n. S S T
|

INTRODUCTION I : . . S R
At the end of May 1968 78 persons on the northeast coast of England were . .
admltted to hospital w1th a paralytic illness following the consumption‘of locally

gathered mussels (Mytilus edulis). . Of those affected, most had purchased cooked .

mussels from qutail outlet and a few had cocked the mussels at home. . Subsequent

inyestigntions ﬁMCCQLlum et al., 1968) demonstrated that the symptoms were typical

of paralytic shellfish poiscning (PSP); This form of shellfish poisoning. is.:--

exceedingiyqure in Britain, only 10 outbreaks, involving 146 people, having been.
.recorded since 1828; -all were asccciated with the consumption of mussels,

(Ayres 1975). e o , R
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MONITORING PROGRAMKEEV.;ﬁf}:f,;;”f;;1~.w‘fa~n: Do e
As a result of the 1968 outbreak (Wood and Mason 1968, Wood 1968).an  annual

nonltorlng progranme was establlshed along the northeast coast of England. Samples
Q;.of llttoral mussela have bcen taken fron flxed localltles at regular 1ntervals
between March and August of each year and level° of tox1n determlned by mouse
bioassay (Wood 1969, Wood & Ayres 1870, Ayrea 1971) In addltlon, a survey of

all the major nolluscan shellflsherles 1n England and Wales vas undeftaken (Wood
1969) to determine whether toxicity was limited to the northeast coast. Examlnatlon
of water samples for phytcplankton was abandoned in 1971 and replaced by examination
of mussel gut contents, Although this. was not strlctly quantitative, it has proved
useful for the rapid assessment of the major genera and species of dinoflagellate
ingested\by mussels containing toxin and permitted compariscns of phytoplankton

at several sampling sites. . o
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1975 RESULTS- =~ - ©
.:itr The results for the current year's monitoring are shown in Table 1: sampllng
commenced -in-mid March and:will-be' continued until August from within the area'.
: shown+in Figure l. -Toxicity appeared in early May and by the middle of ‘the month
had- exceeded-the’ generally accepted action 'level of 400 mOuse unlts/lOOg shellflsh
. tissue:at:Budle Bay.- This permitted adequate notlflcatlon to public’ ‘health' "~
~rauthorities:and  fishermen of potential hazards to human health, and all commercxal
Latherlng of .missels and’ scallops was halted. ' laximum tox1c1ty was observed at -
Berwick at the end'of May and the-value of 6146. mu/lOOg was-the hlghest value:
cbtained:since<1969. ' Coincident with maximum tox1c1ty at Berwick, reports of dead

:seabirds, ‘particularly shags'(Phalacrocorax aristotelis) were received from the

Farne Islands. Similar deaths were associated with the 1968 outbreak of mussel ‘
toxicity (Coulson et al., 1968) when toxicity levels reached 50,000 mu/lOOg at

Holy Island, but were not reported in 1969 when toxin levels in nussels were
comparable to those of ‘1975 (Figure 2). More recently, ‘large numbers of Herrlng
‘gulls (Larus’ ‘argentatus) have also been reported dead in the area and in the Flrth

of Forth!(Scotland); but with declining toxicity it. is unllkely that this is "

asooc1ated with the earlier deaths of ohaga. ' .
.21 No phytoplankton 'blooms' have been’ reported off the northeast ‘coast and’ no'
particular genus or species of dlnoflagellate has ‘occurred in unusually hlgh
concentrations during the phytoplankton examination of muasel gut contente.>:

In trying to make ‘a:broad summary of the results for 1975 and those of previous

\

years since monitoring commenced, a number of points emerge:-—



l), The. presence in mussels of toxin characterlstlc of that associated w1th
paralytlc shellfish poisoning has been denonstrated annually sxnce May 1968 \
when 78 people werc affected after consumlng mussels from the northea t coast
of England. ) i

2) A survey of all major commercial molluscan shellfisheries in other parts of

. -England and Wales failed. to demon trate the presence of toxin 1n other areas'
no clinical cases of PSP have been reported.in.the United Klnbdom s1nce 1968,
3) Examination of phytoplankton sanples and of the tox1c1ty data suggests that

, the dinoflagellate Gonyaulax tamarensis (G excavata°) was the source of tox1n.

4)  Shellfish appeared to become toxic follow1ng contlnued expoaure to low concen=
tratlon of toxin producing organlsms,vrather,than,a short term exposure to ..
'bloom' concentratlons. A . .: g | i.‘ 1‘. -

5) High levels of toxin in llttoral shellflsh were preceeded by the presence of
toxin in- offshore .shellfish stocks and the appearance of dlnoflagellates in

_.offshore waters as early as Aprll B PR '

6) Tox1cmty has developed annually sxnce 1968 and although ‘the levela recorded

and the,arca affected. generally decreased untll 1972 1973 there has been a.
_- reversal of thls trend durlng the last e years (1974-1975)

During the course of the 1nvest15atlons two major anomalles have come to llght con=-

cerning the nature and orlgln of tox1c1ty on the northeast coast. Sarples of tox1c

mussels and ac1d extracts of nussals from the 1968 outbreak have been examlned by

Dr E Schantz (USA) a world authority.on dlnoflabellate toxlns, and Dr M Evans of

Cambrldge (UK).. Schantz (pers. comm,) found that. the acid extract contalned a

poison with properties similar to that of a substance obtalned from axenlc cultures

of Gonyaulax tamarensis grown in the laboratory. Evans (1970) however, extracted

two toxic fracticns, the minor one of which was 1dent1cal to sax1tox1n whlch has
been 1dent1f1ed by. Schantz (1967) as the tox1c pr1n01ple 1n 31mllar PSP outbreaks
in North Amerlca. The major fractlon obtalned by Bvans exhlblted 31m11ar propertles

to those of aax1tox1n but had a poor afflnlty for ion exchange re51n (Amberllte CG50)

in comparison with sax1tox1n. These results suggest that elther Gogyaulax tamaren51s

produces both saxitoxin and another toxin (the major fractlon found by Evans) or

that the major toxin originated elsewhere. Attempts to use standard sax1toy1n

procedures to extract poxson from Bay of Fundy (Canada) scallops also falled

(Schantz 1960). T ‘
Throughout thlS paper the ‘name Gonyaulax tamarensis has been retalned in keeplng

; w1th earlier reporta on the 1968 outbreak ' chever Braarud (1945) de51gnated the

toxic form of G. tamarensis as G tamaren51s var excavata. More recently Balech
- (1971) raised this to SpelelC level ie Gonyaulax excavata (Braarud) Balech Although




the taxoﬁomy of “the ‘species occurring on the northeast coast of England’have not-
been’ examlned in detail it seems probable that this nameshould be* applled in

preference to G. tamaren51s."'
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" Table 1 Levels.of toxin in mesels:1975 (moge units/100g) ‘

‘Week ending

" Bridlington

15/5 22/3 29/3 5/% 12/% A9/% 26/% 3/5 0/5 17/5 24/5 3V/S 1k/6 21/6 28/6 5/7
‘Station ' ST S | S

Berwick = € . s e w e e x 484 31 476 6146 1080 283 28% 201 -
' Budle Bay | . . . . . . . « e 575 1200 3918 1382 1290 b,62 by -
 HolyIsland = = = = = e =i e e e = = - 286 1149 -
Seahougses = - - - - - - - - - - - - - - - 1657 =
_hmble . e i e e e e e e e e e A e e - 206 -
 Blyth . - - - - - - - - - - - - - - - 1450 _
- .Cullercoats - - - - - - - - - - - - - - 227 - -
- Sunderland s - - - e . - e . e - * 3918 - - - -
 Seaham Harbour = = = e = e e e e e e 3915 - = e - =
Hertlepool . % - - = s s . s e e . 3p88. - -- -
 Bedcar - * - LR - - - - - - - - 2 - - -
Whitby . T e e o e o e -. v - . P 220 -
- Scarb rough - "ov - - - . .. . - - 214 v.'. - + 251‘ - . .
* ., * - - - - - - ’ .‘ - - *® - -

- ® negative reéponse

+ =mublethal response ‘

) sam:lg

% See ¥ig 2 for major s

tations. Other stations may be interpolated.
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— Fig.2. Mussel toxicity on the north-east coast of England
N —maximum values recorded 1968-1975
:_ Accepted safe level

1968 1968 1-1970 | 1971 11972 11973 | 1974 1 1975
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Fig.1. Location of major sampling paints on the north-east coast.. ..~



