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Live bivalve molluscs



LBM: filtering organisms
°C Lt/h

Mussel 14 1,5

European

Oyster 
(O. edulis)

15 12

American

Oyster
(C. virginica)

20 18

A lot of biological particles (bacteria, viruses, biotoxins, 
chemical compounds) accumulate into LBM 





Mitylus Tapes Chamelea

100.000 t (40 %) 50.000 t (80 %) 30.000 t (30-40 %) 

Mollusc production in Italy (tons) in 2007



Other species:

Donax trunculus                                  Ensis spp.
(Donax clams)                                                   (Razor clam)

Crassostrea gigas                               Clamys spp.
(Pacific oyster)                                                (Queen scallop)

Callista chione
(Hard clam)



Paracentrotus lividus
(Sea urchin)

Murex spp.
(Murex)

Nassarius mutabilis
(Mutable nassa)



Dir. 60/2000
Dir. 113/2006

Ministry of Environment

Reg. 853/2004
Reg. 854/2004
Reg. 2073/2005

Ministry of Health

Safety LBM



Bivalves Molluscs safety
(Ministry of Health)

�Monitoring on microbiological parameters, 

biotoxins and toxic phytoplancton in bivalves 

harvesting areas

�Chemicals control: heavy metals



Bivalves Molluscs Safety

� Physical parameters (pH, Oxig., T, Turb., Sal.)

�Microbiological (Faecal coliforms)

�Chemicals control: heavy metals (Pb, Cd, Hg)

PCB, IPA 

Ministry of Environment





• Election Test ISO TS 16649-3
(Donovan method: attività ß-glucuronidase di E.coli) )

• Accredited laboratory according EN ISO /IEC 17025



Viruses: HAV, Norovirus, Enterovirus (Coxsackiaevirus, etc.)

Bacteria:Vibrio parahaemolyticus, Vibrio vulnificus, NAG vibrios

Protozoa: Giardia, Toxoplasma, Cryptosporidium

Emerging pathogens transmissible by 
mollusc to consumers



rotavirus

Enterovirus

Calicivirus

Epatite A

Giardia Criprosporidium

Toxoplasma

Vibrio 



Vibrio vulnificus e Vibrio parahaemolyticus : autoctonous in seafood

Reg. 2073/2005  , ………initial considerations…..

Only  TDH and TRH positive are dangerous



When ingested, V. parahaemolyticus causes
watery diarrhea often with abdominal cramping,
nausea, vomiting fever and chills.

Usually these symptoms occur within 24 hours of ingestion.
Illness is usually self-limited and lasts 3 days.

Severe disease is rare and occurs more commonly
in persons with weakened immune systems. 
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Reg. 2073/2005  , ………..initial consideration…..







60 °N

July 2004: outbreak in Alaska
after raw oysters consumption

T   water > 15 °C

(Mc Laughlin et al., N. Engl. J. Med. 2005)





Some enteric viruses features:

- Diagnostic problems: uncorrelation with faecal bacteria and
fagi.

- Norovirus: non culturable> infectivity?

- Low amount in seafood

- Tratment chlorine resistant

- Resistant until 130 days in sea water



The most common symptoms of hepatitis A are fatigue, nausea and/or vomiting,
low fever, loss of appetite, dark urine, rash, and jaundice (yellowing of the skin). 

Symptoms and signs of hepatitis A can range from none to minimal
in the early stages of the illness, to noticeable nausea, abdominal pain, fever, 
and malaise in the acute phase. 

The incubation period is two to six weeks after infection. 

Hepatitis A is considered an acute condition.



Seminested-PCR (F. Le Guyader et al. 1994) (210 bp)  

AV2: 5’ GTTTTGCTCCTCTTTATCATGCTATG 3’

AV3: 5’ TCCTCAATTGTTGTGATAGC  3’

Primers couple AV2/AV3 amplificates a 
sequence of 210bp, in ORF position 

translating portion VP3VP3--VP1VP1

(position 2167-2377 ca)

210bp

seminested
PCR

VP4     VP2                VP3          VP1           2A        2B           2C                   3A     3B       3C           3D

Antigenic capsidic proteins Not structural proteins (RNA polymerase, 
proteinase 3C, transcriptase)

HAV DETECTION
(RT-SEMINESTED-PCR)

1°PCR (F. Le Guyader et al.1994) (247 base pair):

AV1: 5’ GGAAATGTCTCAGGTACTTTCTTTG  3’

AV2: 5’ GTTTTGCTCCTCTTTATCATGCTATG   3’
247bp

1° PCR

cDNA



The symptoms of norovirus illness usually include nausea, vomiting, diarrhea,
and some stomach cramping.

Sometimes people additionally have a low-grade fever, chills, headache,
muscle aches, and a general sense of tiredness.

The illness often begins suddenly, and the infected person may feel very sick.

In most people the illness is self-limiting with symptoms
lasting for about 1 or 2 days. In general, children experience more vomiting
than adults. Most people with norovirus illness have both of these symptoms. 



cDNA

326bp

1°/2° PCR

PCR : (J. Vinjè et al. 1997 ) (326 bp)

JV12Y: 5’ ATACCACTATGATGCAGAYTA 3’

JV13I: 5’ TCATCATCACCATAGAAIGAG 3’

NOROVIRUS DETECTION
(RT-BOOSTER PCR )

Primers couple Ni/E3 amplificates a sequence

of 114bp  in ORF1 position that translate

for RNARNA--PolymerasePolymerase



Primers e probes

NOROVIRUS GI
p1 QNIF4 (FW): CGC TGG ATG CGN TTC CAT
p2 NV1LCR (REV): CCT TAG ACG CCA TCA TCA TTT AC
Probe         NVGG1p (PROBE): TGG ACA GGA GAY CGC RA T CT

NOROVIRUS GII
p1 QNIF2 (FW): ATG TTC AGR TGG ATG AGR TTC TCW GA
p2 COG2R (REV): TCG ACG CCA TCT TCA TTC ACA
Probe QNIFS (PROBE): AGC ACG TGG GAG GGC GAT CG

HAV
p1 HAV68 (FW):                                TCA CC G CCG TTT GCC TAG 
p2 HAV240 (REV):                            GGA GAG CCC TGG AAG AAA G 
Probe         HAV150(-) (PROBE):                   CCT GAA CCT GCA GGA ATT AA 

Probe marker: 5’ 6-carboxyfluorescein (FAM), 3’ MGB ( minor groove binder)

Real time PCR (HAV and NV)

According to Le Guyader et al. 2007; Costafreda et al. 2006



Norovirus investigations in lagoon.

Correlation between hydrometric level of the Po riv er,
E. coli levels and NoV contamination

Letters in applied microbiology…..Suffredini, Arcangeli, Croci et al.…in press

detection of NoV by RT-booster-PCR

detection of NoV by Real-Time PCR 

detection of NoV by both 
RT-booster-PCR and Real-Time PCR



PROTOZOI PATOGENI IDRODIFFUSI NEI PAESI INDUSTRIALI ZZATI

(Carraro et al., 2004)



MeriFluor® :

Identification reagent: monoclonal antibodies 

anti-oocistis of Cryptosporidium and anti-cistis of Giardia    

linked with FITC (Fluorescine isotiocianate)

DIRECT IMMUNOFLUORESCENCE:

Giardia

Crypto



Possibility to adopt alternative microbiological me thods
(validated according ISO EN 16140)



Impedometric system



Impedance measurement: 
through the detection of electric conductibility ch anging in colture medium

microsiemens

Detection time (DT): needed time to assess a significant conductibility variation
Depends from the examinated strain, cellular and colture medium composition 



Impedance measurements

Conductance : assess the increase of conductivity in the medium
(opposite of resistance)

Capacitance : record the accumulation of electric charges followed
by the increasing of ionic concentration in proximity of the electrodes
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Resistance of hepatitis A virus in mussels
subjected to different domestic cookings
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