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Background
The consumption of seafood, especially raw
oysters, contaminated with pathogenic Vibrio
species such as V. parahaemolyticus, can lead
to human illness. Certain V. parahaemolyticus
strains are pathogenic and can cause acute,
self-limiting gastro-enteritis. In the U.S.A. the
Centers for Disease Control and Prevention
(CDC) statistics report around 2,800 individual
cases of V. parahaemolyticus food poisoning per
year. In South East Asia, a pandemic serotype of
V. parahaemolyticus (O3:K6) is responsible for an
estimated 40% of all seafood-associated illness.
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However, several outbreaks have recently been
reported in Europe associated with indigenously
produced seafood. In 2004, 76 cases of O3:K6,
V. parahaemolyticus-associated gastroenteritis
were reported in Spain. Epidemiological
investigation strongly indicated the major risk
factor in this outbreak was the consumption of
edible crabs (Cancer pagurus) that originated
from the U.K. It was suggested that improper
post harvest handling was the cause of
contamination. Molecular characterisation
of isolates collected from patients during this
outbreak demonstrated the emergence of the
O3:K6 pandemic strain in Europe.
This article summarises the major issues
connected with V. parahaemolyticus
contamination of seafood in Europe and
describes Cefas research undertaken to clarify
the extent of the problem.

EU Research Programme

V. parahaemolyticus is a halophilic bacterium that
can cause gastroenteritis in humans when ingested
with raw or undercooked seafood

V. parahaemolyticus in Europe
In Europe, reports of cases of V.
parahaemolyticus infection are rare and where
they occur are mainly travel related or as a result
of inadequate post harvest hygiene standards.
The organism has not been included in
the European Network for Epidemiological
Surveillance and Control of Communicable
Diseases (9118/98/CE) or the Microbiologic
Surveillance System for Infectious
Gastroenteritis, despite the recommendations
of the Scientific Committee on Veterinary
Measures relating to Public Health (2001).
Equally, V. parahaemolyticus does not appear
in European legislation on microbiological
requirements for shellfish-harvesting areas or
ready-to-eat seafood. The incidence of disease
and prevalence in European seafood is therefore
uncertain.

The EU 6th Research Framework Programme
has been funding a 28M€ project dedicated
to developing ‘Quality seafood for improved
consumer health and well-being’. This project,
called SEAFOODplus, involves 20 smaller
projects and includes the SEABAC (Seafood:
Enhanced Assessment of Bacteriological
Associated Contamination) project. Part of
the SEABAC project research is being carried
out at Cefas to assess the prevalence and to
characterise V. parahaemolyticus and other
Vibrio species in European seafood.

SEABAC
The SEABAC project includes six collaborative
partners from research institutes and universities
in Spain, Portugal, Italy, Iceland, France and
the U.K. (see map). To date, over 90 strains
of Vibrio species originating from patients,
various seafoods and marine waters have been
deposited into a culture collection at Cefas.
A primary objective of the SEABAC project is
to develop rapid, reliable techniques to detect
and characterise potentially pathogenic Vibrio
species. Frequently, existing classical detection
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methods detect all vibrios and therefore do
not enable assessment of the numbers and
significance of the pathogenic sub-set in the
population. SEABAC research will facilitate
future assessment of health risks presented
to European consumers by these organisms.
The project includes the development of
real-time PCR methods for the detection of
pathogenic Vibrio species directly in seafood
and a Pulse Field Gel Electrophoresis (PFGE)
method to characterise Vibrio species using DNA
fingerprinting techniques. The latter research
using PFGE is being carried out by Cefas in
Weymouth.

However, clinical strains of V. parahaemolyticus
isolated from 3 U.K. patients during 2004 show
significant homology with the pandemic O3:
K6 clone seen in recent outbreaks in Spain and
Japan. Although it is not known how these
individuals contracted V. parahaemolyticus
associated illness, the data indicates that the
O3:K6 pandemic clone has been responsible
for isolated cases in the U.K. O3:K6 has not yet
been isolated from seafood harvested from the
UK coastal environment. Further studies are
however under way to establish the homology
between U.K. and Irish isolates with other
clinically significant European clones.

Dendrogram portraying heterogeneity among
clinical isolates of V. parahaemolyticus obtained
from UK, Spain and Asia. The dendrogram is based
on PFGE isolates obtained with NotI-digested V.
parahaemolyticus DNA

The countries marked with a star are part of
the SEABAC project. They include the United
Kingdom (Cefas), Italy (Instituto Superiore di Sanita),
France (IFREMER), Spain (University of Santiago),
Portugal (IPIMAR) and Iceland (Icelandic Fisheries
Laboratories)

PGFE and O3:K6
Pulse Field Gel Electrophoresis is a molecular
typing method enabling differentiation of strains
and the monitoring of their spread through the
community. The development of a PFGE method
for Vibrio species will assess the significance of
these bacteria in U.K. waters and investigate the
clonal relationships between isolates from the
U.K. and isolates of clinical significance, such as
the O3:K6 pandemic strains.

This data highlights the importance of
the development of standardised classical
and molecular methods for the detection,
enumeration and characterisation of Vibrio
species in seafood across the EU. The integration
and harmonisation of these methods on a Pan
European level will advance the knowledge
base within the EU and provide important
information on future decisions on controls.
The outcomes of the SEABAC project will help
to reduce the potential human health hazards
presented by the ingestion of Vibrio species
and thus promote consumer confidence and
economic trade of seafood markets.

Further information
Sariqa.Wagley@cefas.co.uk

Results so far suggest that V. parahaemolyticus
strains are present in approximately 30% of
seafood samples tested. PFGE fingerprint
patterns from these isolates have shown that
strains are closely related to each other but show
scant relationship to the pandemic clone O3:K6.
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