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Records of illness associated with the consumption of molluscan

shellfish extend back to the carly 1800s (see Halstead 1965) and the
majority. of cascs can_be placed under one or more of the following
headings: (i) gastro-intestinal or choleratic shellfish poisoning,
(ii) erythcematous poisoning (allergy), and (iii) paralytic shellfish’
poisoning. However, despite improved laboratory and bioassay techniques,
many cases of illness cannot be assigned to any recognized agent This
paper revicws typlcal incidents of non—speclflc illness occurrlng in tho '
United Klnndom and asscsses the poss 1ble causes and solutions.

Since the introduction of shellfish purlflcatlon mothods utilizing

,,ultra-v1olet llght (Wood 1961) no cases of typh01d follow1ng the consump-
tion of raw molluscs have been reported in the Unlted Kingdom. Oystcrs"
produced from the ultra-violet-type plants, and musselo from Dodgson-typo'
chlorlnated systems reach a high sanitary standard (Vood 1963) and are
rendered free of known pathogens, partlcularly those of faoccal orlgln.
In spitce of the high standards achieved, however, a number of cascs of
gaotro—enterltls have occurrecd following the consumptlon of oygters "
treatcd in approved installations. '

- A major incident of this type, associated with oyéteré from‘d'ﬁe%i:q
fluhery in oouth—WQSt England, occurred in October 1966. F0110w1ng the -
severe w1nter of 1962-63 oysters were in short supply and’ efforts Were\
made to re-open this partlcular fishery which had been closed in 1937
under the Publlc Health (Shellfish) Regulatlong ‘of 1934. This closure,A
imposed by the local authority, followed a casc of paratyphoid associated
vith the conuumptlon of cockles. In 1966 a plant using ultra-violet light
was congtructed and its operatlon ouperv1pod by the local authorlty, six
licences were issued for the taking of oystcers. Bacterlologlcal tests of

water and oysters before and after treatment demonstrated that initially
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grossly polluted shellfish were free of E. coli after treatment and satis-
fied the normel bacteriological standards. Tuoc veeks after the fishery
opened, épproximately 30 cases of gastro-enteritis occurred in the district
folloﬁing consumption of treated oysters, A number of factors became evi-
dent at that time, the exact significance of which is not clearly
" understood. Most of the persons who became ill lived in an area vhich at
that ti;e vas affected by an epidemic of gastric illness characterized by
vomiting and diarrhoea. Hovever, several cases occurrecd some miles away
in a toﬁﬁ affected by the epidemic to a lesser degree, where all those
who consumed oysters were ill. At thé focus of the oyster and gastro-
enteritis outbrezks a few people who ate the oysters were upaffected;
these were largely fishermen accustomed to eating local shellfish. The
picture was further complicéted because, of the 5 450 oysters which were
sold at the time, only the 400 sold locally were implicated in the out-
break. The femaining 5 050 were sent to other markets and no similar
incidents were reported. |

~The dominant symptoms of thé illness were malaise, vomiting and
diarfhoea,‘with secondary symptoms in some cases of muscular and stomach
pains persiéting for up to 5 days. Diarrhoea and vonmiting were particu-'
larly‘évident in those cases where six or more oysters‘wéfe caten, and
one individual who ate twe dozen oyotero wag scriously ill for 48 hours
and unwell for 5 days afteruardo. The incubation period varied consider-
ably;— from 24 to more than 72 hours - but vas generally 36 hours, and
illﬂe«s persisted for 12-24 hours. Some pcdple rocovered rapidly and’
others experienced mild dlucomfort for days afterwards. An outbreak
w1th olmllar features is rcportcd by Gunn and Rowlands (1969) A fea-
ture of these and other incidents was that scverity and pcrs1stcnce of |
illness showed no correlation with numbers of 6ystérs consumed. VA case
is known of one illness wherc a single oyster was chewed but not ingested.
The delayed onsct of symptoms and the abscnce of a dosc/réspoﬁse correla—
tion suggests an infective process rather than an intoxication, where
severity would be cxpected to increase with dose. Cookod oygters from
this and other sources have failed to produce any reupongc.

Slnce the 1966 incident many lines of 1nvcst1gat10n have bheen pur-

sued and have included cxamination of similar incidents clsewhere. A
review of th1s work will be made to summarize the 1nvcot1gat10ns and the

conclu31on~ drawn on the causc of non-specific gastric 111ne
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Pesticides = Examination of shellfish for the presence of pesticides,
particularly the chlorinated hydrocarbons, recvealed very low concentra-
tions of these substances, and although 1little is known of the long-term
effect of these compounds they werc not present in quantitics»;uffiqicyt‘

to produce reclatively acute effccts.-

Sewage pollution  Although all the shellfish implicated in cases of

gastré—enteritis<wefc~found»to be of high-sanitary quality-by the._absence

of E. coli and of pathogens such as Salmonellae and Shigellae, there is

a marked tendency for shellfish causing illness to origirnate from water .

subjected to sewage pollution. From cxamination of gsewage dlscharges 1n
the affected area of the south-west outbreak, only two Salmonellgzjm

(S. senftenberg and S. bredeney) were detected in 47 samples exanined.
No viruses or pathogens such as Salmonella were identified in oysters

taken directly from the areas receiving these discharges.

Heavy metals Levels of zinc, copper and lead in shellfish associated

with illness show considerable-variation. . Oystors from.the source .of the.

1966 outbreak contained zinc (ranée 900-1 050 ppm on & wet weight basis),

copper (104-209 ppm), and lcad -(1-1.5-ppm), and -these.concentrations are
within the ranges found in over 200 samples of market shellfish taken
from other acceptable arcas. In order to assess the significance of the
heavy ﬁetal'ooncentrations, macerated shellfish were fed to cats, but
althéugh there was some diarrhoea and vomiting, the resulis were too
variéﬁle to be of great significance. This may reflect the sensitivity
of cats to oyster tissue, seavater salts oriﬁéavy metals, but carefully
controlled oxperiments of this type may prove a useful technique for

future work.

Plankton Following the 1966 incident, water.ffom the area where the
oysters vere taken was monitored for the presence of potentially toiic

dlnoflagellate In July 1967 Gonygulax‘tamarcnsis were found at a con-

centratioﬁ of 1.2 x 106 cells/litre and in August Prorocentrum micans
reached 5 x 105
waters prepared with acid (HcFarren 1959), ether (HcFarren et al. 1965),

cells/litre. Extracts of oycters and mussels from” these

and ethanol (Akiba and Hattori 1949) were injccted intraperitoneall& into

mice without i1l effect; mice fed on shellfish were similarly unaffected.

It was concluded therefore that, alfthough both Gonvaulax and Pforocentfum

were very numerous and had been 1mp11cated in cases of paralytlc p01son—
ing elseuhere (lcCollum et al. 1968, Plnto and Silva 1956), theoe o '
particular strains were non-toxic. It is significant that_during the



September-larch oyster scason, when non-specific illness, appears, dino- .
flagellates and other related phytoplanktonic organisms arc either abocng
from coastal vaters or present in very low numbers. An intcresting inci-
dent reported by Korringa and Roskanm (1961) showed a possible link
between gastro-cnteritis associated with the consumption of mussels and
the presence of three dinoflagellates, tcntatively identified as

Prorocentrum micans, P. scutellum and Dinophysis acuminata; these or

similar organisms may be the causc of non-gspecific as opposcd to paralytic

illness on other occasions.

Bacferiology "In 21l or most of the reported cases of non-specific ill-

ness the-major research effort has becen into the bacteriology of the

shellfish, in an attempt to isolate some knoun pathogen. Laboratorics of .
the Public Health Laboratory Service at Truro and Colindale (London), in

cooperation with this laboratory, have carried out cxhaustive investiga-

tions to determine possible bacteriological causes., Tests for

Escherichia coli, Salmonellae, Shigellae, Clostridium welchii, faccal

streptococci (especially S. faeccalis), Staphylococei and a known causc

of gastro-enteritis, Vibrio parahacmolyticus have becn negative or
failed to reveal significant numbers of any of these 6rganismu. Plate
counts on a variety of non-selective nmedia at cO 30 and 37 C showed
the bacterial content to range from 10 /g to a maximum of 107/g, but
comparable figures have been obtained from samples of market shellfish
not associated with illness. Similar observations havc been made with
shellfish stored in purification tanks or in air at 5 and 15°C. Air
storage at 1500 allows a considerablé increasc in non-spcecific bacteria ’
(Wood 1964) but potentially pathogenic organicms have not been detected.
Barrow and Miller (1969) looked in detail at the performance of two
ultra—violef purification plants, one of which was known to have becen
asuocidfed with outbreaks of gastro—entcritiu. They showed that the
prescnce of 10h—temperaturb haemolytic anrlos.(probably V. anguillarum

or V alplnolvtlcus) 1n purified oysters wvas gcnerally restricted to

oyotors from the ouopect plant. Since the organlumo were destroyed by
ultra—ﬁiblot"irradiation it was suggested that the increase of organisms
in the water might be a result of multiplicﬁtion exceeding the rate of

‘ -truction. Subsequent SUrveys by this laboratory demonsirated similar
organlsms in 26 of 28 samples of unpurified shellfish and 17 of 26
samples of purified oysters from other sources. The significance of this
organism is thereforc not casy to cstablish,but it méy be of value

however in acting os an 'indicator' of the ability of oysters to remove



psychrophilic bacteria during purification. rrom all thesc tests the
conclusion is reached that if these incidents of illness arc caused by a
bacterial agent it is not a recognized pathogen., However, litflc is
known about the significance of large rumbers of non—sp001f1c bacteria,
particularly the Vibrios, of marinc origin and this is a field Uthh

should rcceive further attention.

Purification nethods  Although all ultra-violet purification plants

conform to certaln uprl¢lC°tlono (Wood 1961), the typo of constructlon
and standard of oporatlon varics from plant to plant.  To asscss the

significance of thesc differences, laboratory and field cxperiments have

.béen underteken to determine the changes taking place in the total bac-

terial content of-oysicrs when operating conditions are varied. These
tests, undortchn by my colleaguc IMiss Sheila Halls, have included
chdngcs in the intensity of exposure to ultra-violet light, the density
of shellfish, and the build-up of orgdnic matter follouiﬁg continuous
use of tho plaﬁts; Sone intefcsting results have been obtained but the
significance of the variables is difficult to interpret. ,thf bécomes
increasingly cvident is that the relationship between the method of treat-
ment and the bacterial content of oysters is far from predictable. It '
secms that oysters have a commensal bacterial flora which cannot be
removed by purification; this flora is variable beth in numbers and
types of bactoria and in terms of scason and geographic origin of the
shellflsh Superimposed on this background flora are the adventitious
marlne, e tuarlnc and tcrrostrl 1 (1nc1ud1ng scuage) bacteria which are
1ngested from the env1ronmcnt Jork in this laboratory ha"‘lndlcated a
hlghly 51gn1f1cant correlatlon (P < 0.001) betwecen water tempcrature and
total bacterial counts of oysters from a lightly oolluted area of the
River Crouch. It scems probable that at low water temperaturcs most of
these bacteria arc of the commensal type. The absence of any cases of
illness associated with oysters-consumed one or two days later than those
produ01np symptoms ou”gCoto that the cousative agent is changed or dis-

appears dhrlng the period of storage out of Uater.

'Future‘work ' Although illnesses associated with the consumption. of raw

oysters arc sporadlc, the failure of apprOVQd purification installations
to eliminate the problom is consldcrcd adequatc rcason for UorP in this
field to be continucd. At the rlshorles Laboratory, Burnham—on—Crouch
in fho‘ooﬁing months,special attcntlon W1ll be nald to controlled human

feeding tests using-oysters from the source of the 1966 incident,



Attempts will be made to asscss whether symptoms follow the ingestion
of raw and cooked shellfish or bacteria-free filtrates. The use of

ligated rabbit gut (De and Chatterje 1953) for determining whether or
not: bacteria rccovered from oysters arc capable of producing cnteritis

will also be considered.
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