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There are two main food-borne virus infections. These are viral gastroenteritis
caused by small round structured viruses (SRSV) of the Norwalk group and
hepatitis A. Both infections are normally transmitted directly from person-to-
person, but on occasions they may also be food-borne or water-borne Viruses
do not multiply or produce toxins in foods, and foods merely act as vehicles for
their passive transfer. Foods may be contaminated by infected food-handlers,
and outbreaks frequently involve cold foods that require much handling during
preparation. Foods may also be contaminated in their growing and harvesting
areas by sewage polluted water, and molluscan shellfish have been particularly
implicated. PCR and ELISA based methods are being developed for detection
and typing of viruses in patients and also in food samples. Sensitive detection
methods should facilitate the design of improved food processing methods to
ensure virus-free food.
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She pushed her wheelbarrow
Through streets broad and narrow,

Crying 'cockles and mussels, alive, alive 01'

According to the song, Molly Malone died of a fever. It is not specified
whether this was as a result of consuming her wares of cockles and
mussels, but in the earlier part of the twentieth century probably the
greatest danger from eating shellfish was typhoid. Now almost all illness
arising from the consumption of molluscan shellfish is viral, and indeed
the whole story of food-borne viral illness has been very closely linked
with shellfish.

There are two main food-borne viral infections, namely viral gastro-
enteritis and hepatitis A. Since the early 1970s, several different viruses
have been discovered which all cause gastroenteritis. Food-borne incidents
of viral gastroenteritis are nearly all caused by just one of the viruses,
commonly known as small round structured viruses (SRSV) or Norwalk-
like viruses. The other well-known gastroenteritis viruses, such as rota-
virus and astrovirus, are only rarely implicated in food-borne outbreaks.
Food and water-borne outbreaks of hepatitis A are infrequently reported.

Both viral gastroenteritis and hepatitis A are most usually transmitted
directly from person-to-person, and food- or water-borne transmission
appears to be responsible for only a small proportion of incidents.
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Unlike bacteria, viruses do not multiply or produce toxins in foods.
Food or water merely act as vehicles for their passive transfer. The true
incidence of food-borne viral transmission is undetermined, but probably
grossly under-reported. As a result of the rising numbers of food
poisoning reports in recent years, the Advisory Committee on the Micro-
biological Safety of Food (ACMSF) was set up. A report from this
committee was published in 1998, identifying the problems associated
with food-borne viral infections and areas of research required1.

Routes of contamination

Foods may be contaminated with viruses in two main ways. Firstly, they
may be contaminated at source in their growing and harvesting areas,
usually by coming into contact with polluted water. Shellfish have been
a particular problem and have been implicated in many outbreaks
world-wide. Secondly, foods may be contaminated during handling and
preparation, often from infected food-handlers.

Shellfish

It is the bivalve molluscs - including oysters, mussels, clams and cockles -
that are mainly involved in transmitting viral illness, and in fact most
illness associated with these shellfish is viral. In the period 1992-1997, 42
outbreaks associated with consumption of oysters in England and Wales
were reported to the PHLS Communicable Disease Surveillance Centre
(CDSC). Of these, 17 outbreaks were caused by SRSV and one outbreak
by an astrovirus. The remaining 24 outbreaks were of unknown aetiology,
but mostly had the characteristic features of viral gastroenteritis. Of 119
oyster-associated outbreaks reported smce 1982, only two are known to
have been caused by a bacterial pathogen.

The bivalve molluscs live in shallow, coastal and estuarine waters which
are frequently polluted with sewage. They feed by filtering particulate
matter from the large volumes of water passing over their gills, and this
can include potentially pathogemc micro-organisms. Although human
viruses do not replicate in shellfish, they can be concentrated within the
molluscs to higher concentrations than occur within the surrounding
water up to 100-fold. Cockles, mussels and clams are only lightly cooked
and frequently oysters are consumed raw.

Fruit and vegetables

There is the potential for fruits, vegetables and salad items to be
contaminated with polluted water and sewage sludge during irrigation
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and fertilisation. Although several outbreaks of viral gastroenteritis have
been attributed to salad items, contamination on these occasions is usually
thought to have occurred at the time of preparation. Soft fruits believed
to have been contaminated at their source, have been implicated in out-
breaks of hepatitis A, and there has been one report of viral gastroenteritis
due to SRSV and associated with raspberries affectmg 300 people in
Canada in 1997.

Food-handlers

Viruses causing gastroenteritis and hepatitis A are infectious in very low
doses, and thus are spread very easily from infected persons. It is now
recognised that outbreaks arising from food contamination by infected
food handlers are common occurrences. Cold items, such as sandwiches
and salads that require much handling during preparation, are
implicated most frequently. Without meticulous attention to personal
hygiene and thorough and frequent hand-washing, faecally-contam-
inated fingers can contaminate food and work surfaces.

Viral gastroenteritis

Viral gastroenteritis is usually regarded as a mild, self-limiting illness
lasting 24-48 h. Symptoms commonly include malaise, abdominal pain,
pyrexia, diarrhoea and/or vomiting. Onset may be sudden and commence
with projectile vomiting. This is a particular hazard where food is being
prepared and laid out, as virus can be disseminated over a wide area in
aerosol droplets. The viruses are usually transmitted from person-to-
person via the faecal-oral route, but may also be spread by contaminated
food and water causing common source outbreaks. Viruses account for
6% of food-borne outbreaks and 5% of water-borne outbreaks occurring
in England and Wales and reported to CDSC. Secondary person-to-person
transmission to close contacts is a characteristic feature of food-borne and
water-borne virus outbreaks. Several different types of viruses cause
gastroenteritis: the most important include rota virus, SRSV or Norwalk
group viruses, astrovirus and adenovirus types 40 and 41. However, in
almost all food-borne outbreaks, where a virus is identified it is an SRSV.
Rotavirus and astrovirus are only rarely implicated. Adenovirus has not
been associated with food or water-borne transmission.

Small round structured viruses

This group of viruses2 infects all age groups. There is a variable incubation
period from about 12-60 h. It occurs all year round, although in
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•fable 1 Outbreaks of infectious intestinal disease in England and Wales, 1992-1997

Organism

SRSV

Rotavirus
Astrovirus
Cahcivirus
Salmonella
Other
Unknown
Total

All
outbreaks

1159(33%)
97 (2 8%)
18(0 5%)
3(0 1%)

798 (23%)
621 (18%)
776 (22%)

3472

Food-borne
outbreaks

69 (5 8%)
1 (0 1%)
2 (0 2%)
0

656 (55%)
321 (27%)
145(12%)

1194

Waterborne
outbreaks

1 (2 7%)
0
1 (2 7%)
0
0

33 (89%)
2 (5 4%)
37

Data f rom PHLS Communicable Disease Surveillance Centre

temperate climates, most infections occur over the winter months. These
viruses are responsible for both sporadic cases of gastroenteritis in the
community and for outbreaks in schools, hospitals, old peoples' homes,
hotels and cruise ships. A national study of infectious intestinal disease in
England from 1993 to 1996 has indicated that viruses are the most
common cause of infectious intestinal disease in the community with
SRSV the most frequently reported organism3. From 1992 to 1997, SRSV
accounted for one-third of all gastroenteritis outbreaks reported to CDSC
and the number of outbreaks of SRSV exceeded the number of outbreaks
of salmonella. Unlike the salmonella outbreaks, however, only 6% of the
SRSV outbreaks were known to be food- or water-borne (Table 1).

The virus was discovered in 1972 by electron microscopy (Fig. 1). The

Fig. 1 Electron micrograph of SRSV. The virus particles have an amorphous surface and
ragged spikey edge. Magnification x250,000
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