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, Small outbreaks of gastroenteritis oceur fromtime to t~mo associa-

":.:;'t~d with th~ consüm~'ti~~ e'f'oy~t~rs rind (jth~r' molluoean" sheiifish in' the
\.'; ..... ,', ", '.'. .... .. '; ':.,'-'1":';-;- ":','" ~r.,,'·~ ,: ..-'. :.. ,' :" •.•• ,

,United Kingdom. Tho outbreaks' normallyinvolve loss than 10 pcople and

, i~" c~nse~~e:n~ei ofte~ g~ 'unrepo~t~d"but 1nvesÜga'Ü'ons have irimri~biy;"
.\~. :.: ~ ~.• ' ' ..... ,' :,; • . ,.:: ;" . . ... '. ~ ,.',." -'. ". .. ... ,"."', . ,',', . ~ .• t. \

failed to dcmonstrate anY recoß'Illzedbaet'erial 'or viral' pathogen.' The

pre~e~t 'paper 'reports ~~ ~ larg~ outb;~ak cf food·p~isozrlrig.folloWingthe

''':con'~~ti6nof cociäes' (C~:cli~ edulo)~"somo'or' the fa:ctors which eo'ntri-
•• ;. .,' :' • ~ .:-. '. • .. • I, -', • : • ' • >' " ". • :.., • t,', •. ' .' " .' r

buted to it and the investigations which followedo Thepossible virus'

~~t:i~i~gy. in"th~ 6utbre~(offers"further 'and'~ore 'sub'sthnti'af evid~nce'
than hitherto of the potential risks of virus transmission"by' shellflsh

and may throw new light on earlicr ineidcnts involving shellfish.
" . " ',. ~. ~ "
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,'DITRODUCTION
'., ,'.:'.' "i:

•
': ",;. In '1'971 'a' :paperwa~ 'rJubrih t'tcd t~ thi~·~omm.it'tcc (Ayrcs'~' 1971) report

",: ';i~'i~vestiffäi1'on's i~to nOl1-spcefrlc' il1D.o'ss assoeiate'ci. ~iththe eonsUmp-
l .. " '_: 1.:-, • ,.".: ~ • . , . '.. '. .' '\' . . .. .'", , . '-,' _ : .'.' ~ . -,' "'; {' I

. ,tion of molluse,ari shellfish~ , Tbc investigations' were' promptcd 'byan ..'
:. '.; .: • ,. , •. " ~ ',' •. :.; .1'" ".~ .; • : '. ': i"": ". .." • 'i' -, " • I • , . . ' ,i '. (1", .' ...

outbreak of gnstroenteritis'following' theconsumption' of 'oysters whicli,

in' spite·ofa.ive~~e:'~d :intensi~~ inv~sti~ti~~/yfelded':no'eausatfve' ,

aB'~ni.' . Other' outbr~aks of a siID..ila~ 'nature' a:re kIJ.own to ooeur sp'o'radi-

"··~a.l~:a.nd some ha~e'becn teported i~ the 11t~mtm;:(Pre~ton, ~1968; ,i.

"Gum{' and R6'~land~,"1969)~ In eaeh of these<incidEmts where'n~ da~s~(
:; ~:ri.g~t~a~'identiii~d:th~ ~ymptom's' hav~closely r6s~~bled' viral"iastro~

en~e~iti~ ;of a' type whieh.'·has·b~~n ~eferred to' 'as' fues~er' dia.rrhoea

wiriter v~miting; syi1th-ome (Clarkc et al., 1972).' Ba~t~riological; ,~, '

investigationrJ of eommercial bivalve shellfish entering Britishmarkets

(AYres,"'1'975) su&g~~ted"~' posoible'link'betvteen sa.mple~ yield.1ng'rela-

.. tiveiy'hiiih piat~counts at 310 C ~d'sö~ces of' shellfish kilownt~:be"
associated with thts; ~yndr~me."' , {..\'.

, .. ;: -. 1·' ,
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THE DECUIBER 1976 OUTBREAK

,: ' , DuXine December 1976 34 separate outbreaks of food poisoning were'

reported ~ith'c~ckies being the common food eaten. In many of theout~

breaks cockles had been served ,asan ingredient of se.afood cocktail,

largelyas a substitute fo~ the more expensive shrimp or prawncocktail.
, ... ". .f"~ .~ .••'. ..~ • • • . , • .. . --... '"

Cock1es are traditionally eaten in public houses and at seaside ho~iday

resortsby the casual visitor and occasiona1 iso1ated cases or' inild 'i11

ness h~ve be~ reported. In 'thi~ i~st~ce i~ola'ted'casesdid' o~'cur hut

tho major incidents were confined to banquets and social functions wh~re

1arge numbers of people ate similar foods and identification of a common
." . ,~ .. ' .. . .. . ., . . ." . . . .

source: of food poisoning was relatively straightforward. Tbe total number

ofpe~;l~ 'at ri~k in'th~'reported outbr~aks was 1757 and. of these 809 (46%)
''1~re 'known to ha~e been 'i'll. In 5of the 18 incidents in~olvi~ more 'than

10 ~eople the.food-specif'i6 ~~tack ~te exc~eded 90%. Symptoinsinclu~ed
. ~ . ,- .. '" . .' . , .. ~ '.

: nausea, :vomiting, diarrhoea, aching limbs, and fever some 24-36 hours
. ~ ~ . '. . . ~ -, " , ".. . . , ' " .. .- ., ...

after the food was eaten. In some cases this persisted for up to 48 hours

andthere' w~s .. some' ev~dence ,to sUG~o~t that P~opl~ Wh~ were .111 after '.,
p ,-' • .' • .' i .' .' t. ' ~ -

eating cockles subsequcnt1y transmitted the infection to others who had
,." , • ," • " •••• • I

pot eate~ them.

•

INVESTIGATIOnS OF CAUSES

Initial investiga.tions by the Public IIealth Laboratory Service failed
" ....', ." ..

. to revoal a:n:y known bacterial or viral pathogens in either suspect cock1es
..

or in faecal samples from those affectod. O,..iIlb t~ comp1ex marketing pat-
". .,.:.~ • '. • ' .., , .. ..' ~ '. • ,. • ' • • ". 1 '. • i ..

terns it proved impossible to trace all batches ,of ,the suspected cockles
~. .' . I ; • '. .'.'.

to s?urce, but the ~jority orincid~~ts were !o~d ,to be as~ocia~~d ~ith ~

cockles from Leigh-on-Sea, a fishing port in the Thames Estuary. 11any of. -' ' ~... ~... -. . .

the cockle beds in this area are subjcct to control under an order made. , . -, ." , , .. . -. ,~ . ,. ." . " .

by the: Ci ty of Landon Port IIea1th Authority un:ler the Public Health (Shel1-

fish) R~gulation~; 1934:' Under the ten:lsof the order, c~Ck1es'taken,from
..' . .' ". ".'.' ...

the ,area may be ,sold to the pub1ic only after approved treatment, in this
. . . :,' ' ..

case contact with flowing steam for si.."{ minutes.' ~'his procedure was
. , . '. . ' • '. . '- . t

carried out in simple retorte each holding ~10 half-bushel baskets of
• '.' • I I " " :

,coekles. ,,
.'~ . .....

In" rocent years the, traditiona1 hand-raking method of harvosting

~~ckle~..h~~,been,re;laced·by the introduction of hydr~Ulic suction a;~d-.. '.', ' , ',' " . . .' ,

ging. This resulted in increased landings of cockles, so placing.a:
considerable burden on tho laborious and simple method of retort cooking.

In 1975 some producers introduccd new processing machinery, the so-called
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'11onobloc l , cooker. ·This consisted o~ a long, rotating, inclined cylindri-'. . . .

cal steam jacket ~itted with an internal screw which caused cockles to

pass through it continuously. Althoughthese machines increased througll

put, .cockles were, retained in steam for onlytwo minutes treatment; . this

resulted in e~~ective shuckiIlß' (shell removal) but inadequate cooking.

Howevcr because of the general design,and·principle of operation of the

'Monobloc I cooker i t was not possible. to modifythe machine .to obtain an

extended treatmentperiod to ,?vercome·this problem. .. -

The polluted areas covered _by the order are relatively _sheltered·.

and closeto the processincr site, and. in;times of·adverse weather fishing

is usual~r diverted, from offshoro (and often . sublittoral) cockle. stocks

to the,bedsinshore •. Subsequcnt investigations.sugaest that .tho Leigh

cockles implicatedin the.food poisonincr outbreakswere fished from

theseinshore areas •

.. ' . The outbreaks coincided wi th a high' incidence of winter vomitingf

summer diarrhoea disease(vlV/SD) in someofth~.localcomrnunitiesand it

. is probable· that the agent causing this syndrome "..as present in the·

sewago which contaminated,the area ~ished for cockles. Bactoriological.

tests subsequently made on rnw cockles ~rom the suspect-areas showed.

high levels o~ faecal contamination (E. coli up to 350/g cockle tissue)

and if a viral agent were present in the sewage, i t seema likely. that i t

would be similarlyingested and concentrated by the.cocklcs •. iUnless

cockles ~ishedfrom.suchan area receive adequate cooking followed by i'

hygienic handling there is, a clear .risk that. microorganisms will survive

and be transmitted. to the consumer.

-,- The absence of. any. bacterial pathogen, and the circumstances, pointed

stronelY to a .viral aetiology and.furthertests were implemented. A

re-examination of ~aecal sampIes,: .deep ~rozen since the outbreak, was

undertaken by the Virus Reference Laborntory ofthe Public Realth Service

in Landon. Direct electron nicroscopy. of ~aecal extractswas inconclu-

" sive but examination of fractions froLl caesium' chl;oride gradiente

revealed particles similar to those observed in outbreaks of.winter

vomitincr und non-bacterial gastroenteritis by Appleton!d:. &. (1977).
These omall round particles, 25-26 ~m in size, were identified in 17 of

20faecal·samples examined,but cockle sampIes proved necrative (Appleton

and Pcreira, 1917). -:' . . _ - -

Tbe cockle processine methods used at Leigh were investigated in

detail at each of the eight-processing pl~ts. The steam retort cooking. : . '. " ~

method removed E. coli and colif'onns wi thin aminute, but even after

3



, eightminutes' treatment didnot markedly· reduce the numbers of· other bac

teria, as demonstrated' by total plat,e",o,~unts, particulo.rly o.t 370 C. To

','obtain botter'heat' penetration dir~c,t:,iz.nmersion·of wholecockles into .,

boiliIlB' water for periods betWeen on~i.~d eight minutes was aloo tried. ,

Total plate counts of bacteria from ~ockles treatedin this marmor·

exhibited substantial reductions: int,~1JIl1ber which werecorrelatedwith

the length cf the time· of iinInersi.on.J. .. However, cooking 'for 'lonß'er than '

six minutes prod.uced a, tough' almost inedible final' product with avery ,,' .

poor yiold which was commercially unacceptable;

':'.. ' To ensure adequate baoterial reduction and to reduce problems of "

contamination during handl!nß', a procedure was finally adopted to 'give'

the best possible heat treatment' (while stillmaIntaining yield and,tex

ture) and to limit handling of the" cooked prciduct. This ,consisted of '.

ehell removal (shucking) of the live oookles by brief·heat treatment •

(1-1l minutes in live 0 team or boilincr water) ,. . riddling to remove' ohells ,

rinsinß' tc remove' sand and, shell' fragments 'arid a final boilinß (pasteuri-

zation) of the,meats for four minutes •. This has produced a marketable'

produot which' satisfiesthe requirements of the consumer, ,the producer,'

and the health authorities. "
I j •• :

CONCLUSIOUS' '

This incident appears to support the view tho.t polluted bivalve '

shellfioh,' in ~is;caoecockles,'maytransmit viral'gastroenteritis.

Diverse factors' Buch as chane'es in the pattern' of oonsumption, harvest-:

ing froc polluted waters, disease patterns in local'communitieo;

,', ,inadequate heat processing and' a multitude' of minor defioiencies illus

trate hOyT such problems: oan arise and may throw some lißht on oarlier,'

unexplained outbreaks of Inon-opeoific l , illness associated withthe

consumptionof shellfish. Clearly too, the effect'of·heat prooessinß":

on the survival of' virus . in shellfish' needs to be pursued in the' know-'·

ledge that bacteriologioal tests may be less thari adequateto-de6onstrate

the potential risks involved•.

" .
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