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 Abstract 
Given the considerable public health implications, monitoring of V. parahaemolyticus in shellfish is crucial. The 
50 shellfish samples from Butrinti Lagoon showed bacteriological parameters, Salmonella and E. coli, according 
to Commission Regulation EC No. 2073/2005 on microbiological criteria for foodstuffs. In particular, 
Salmonella was absent in 25 g and E. coli <230/100 g of flesh and intra-valvular liquid. The PCRs performed on 
enrichment broth from each sample gave positive results for V. parahaemolyticus in 45/50 shellfish samples. 
The TDH virulence factor was detected in 15/45 samples only, whereas TRH factor was not highlighted at all. 
The results confirmed the need for a specific shellfish inspection plan to detect the presence of Vibrio species 
and viruses in order to eliminate public health risks associated with shellfish consumption 
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1. Introduction 
Vibrio parahaemolyticus, a halophilic inhabitant 

of coastal waters, has been isolated from a variety of 
different seafoods. V. parahaemolyticus is an enteric 
pathogen usually responsible for acute gastroenteritis 
associated with the consumption of contaminated 
seafood, such as raw or slightly cooked shellfish. 
Vibrio parahaemolyticus is an enteric pathogen 
usually responsible for acute gastroenteritis associated 
with the consumption of contaminated seafood, such 
as raw or slightly cooked shellfish. Infection is 
characterized by diarrhoea, vomiting, nausea, 
abdominal cramps and low-grade fever. The 
gastroenteritis caused by V. parahaemolyticus 
infection is often self-limited. However, the infection 
can cause septicemia that may be life-threatening to 
people with underlying medical conditions. It is a 
common cause of seafood-borne illness in many 
countries in the world. Although few data exist on V. 
parahaemolyticus infections in humans, a notable 
increase in its worldwide incidence has been reported 
[2]. In Asia, V. parahaemolyticus is a common cause 
of foodborne disease [7]. In European countries, 
outbreaks have been reported [7].  

Considering the considerable public health 
implications, monitoring of V. parahaemolyticus in 
shellfish is crucial. This study investigates the 
prevalence of potentially pathogenic V. 
parahaemolyticus in shellfish of Butrinti Lagoon 
(Albanian) using PCR assays aimed at toxR directly 
from enrichment broth. Then, toxR-positive V. 
parahaemolyticus were subjected to PCR assays 
aimed at tdh and trh [1] 

2. Material and Methods  
 2.1. Bacterial strains and media. 
TDH-producing V.parahaemolyticus (ATCC 

17802), TRH - producing V. parahaemolyticus (a 
laboratory collection strain) and Vibrio alginolyticus 
(ATCC 33839) were used as controls. The reference 
strains were grown on TSA (Tryptone Soy Agar) 
(Oxoid, Hampshire, UK) supplemented with 3% (w/v) 
NaCl and incubated at 37 °C for 24 h. 

  2.2. Sampling 
 Fifty shellfish samples, each consisting of 10 

mussels (Mytilus galloprovincialis), were analyzed. 
The samples from Butrinti Lagoon were collected 
between June 2013 and December 2013. The samples 
were stored at 6 °C and transported to the 
microbiology laboratory and processed immediately. 
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2.3.Isolation of Salmonella spp. and  Escherichia 

coli 
According to European Commission regulations 

on microbiological criteria for foodstuffs, shellfish 
samples were subjected to isolation of Salmonella spp. 
and E. coli, using EN/ISO 6579 and ISO TS 16649-3, 
respectively according with Commission Regulation 
(EC) No. 1441/2007. 

2.4 Detection of V. parahaemolyticus from  broth 
cultures 

Shellfish specimens were scrubbed, washed 
inwater containing 50 ppm active Cl2 and rinsed with 
sterile distilled water. Analytical portions (25 g) of 
shellfish bodies and intervalve water were aseptically 
removed and collected in a sterile bag with 225 ml of 
alkaline saline peptone water (ASPW) pH 8.6 (Oxoid, 
Hampshire, UK). According to the recent ISO/TS 
21872-1:2007 (E) indications for fresh products, the 
samples were homogenized using a stomacher (PBI 
International, Milan, Italy) at 11000 rev min_1 for 3 
min and incubated at 42 °C for 6 h. A further 
enrichment was performed employing 1 ml of the first 

enrichment and 9 ml of ASPW. This broth culture was 
incubated at 42 °C for 18 h. Then, one milliliter broth 
culture of V. parahaemolyticus was centrifuged at 
13000g for 5 min at room temperature. The DNA was 
then extracted using the QIAamp DNA Mini Kit 
(QIAGEN, Hilden, Germany) and eluted from the 
QIAamp spin column in 80 ll of elution buffer. The 
DNA concentration and purity were measured by 
absorbance at 260 nm and by calculating the ratio of 
absorbance at 260 nm to absorbance at 280 nm using a 
spectrophotometer DU-600 (Beckman, Fullerton, 
CA). The PCRs were performed in a total volume of 
25 µl using 12.5 µl HotStarTaq Master Mix 
(QIAGEN, Hilden, Germany), which provides 2.5 
units per reaction of DNA Polymerase, 0.2 mM of 
each deoxynucleotide triphosphate (dATP, dCTP, 
dGTP, dTTP), 1X PCR buffer (with 1.5 mM-MgCl2) 
and 1 mM primer pairs (Table 1) (PRIMM Srl, Milan, 
Italy). The PCR reactions, performed with 3 µl of 
template, were processed in a Mastercycler personal 
(Eppendorf, Milan, Italy) as described in Table 2. 

Table 1 - Primers 

Gene Location Sequence (5’-3’) Amplicon size Reference 

toxR TOXR-L 
TOXR-R 

gtc ttc tga cgc aat cgt tg 
ata cga gtg gtt gct tc atg 368 bp Kim et al., 1999 

trh TRH-L 
TRH-R 

ttg gct tcg ata ttt tca gta tct 
cat aac aaa cat atg ccc att tcc g 500 bp Bej et al., 1999 

tdh TDH-L 
TDH-R 

gta aag gtc tct gac ttt tgg ac 
tgg aat aga acc ttc atc ttc acc 269 bp Bej et al., 1999 

Tabella 2 - Prophile of amplification

Gene Attivation step Denaturation Annealing Extension Cycles 

toxR 95 °C - 15’ 94 °C - 30’’ 58 °C - 30’’ 72°C - 30’’  30 

trh 95 °C - 15’ 94 °C - 30’’ 54 °C - 30’’ 72°C - 30’’ 30 

tdh 95 °C - 15’ 94 °C - 30’’ 54 °C - 30’’ 72°C - 30’’ 30 

2.5. Detection of amplified products. 
PCR amplified products were analyzed by 

electrophoresis on 1.5% (w/v) agarose NA 
(Pharmacia, Uppsala, Sweden) gel in 1X TBE buffer 
containing 0.89 M tris, 0.89 M boric acid, 0.02 M 
EDTA, pH 8.0 (USB, Cleveland, Ohio) and visualized 
by ethidium bromide staining and UV 
transilluminator. A Gene RulerTM 100 bp DNA 
Ladder Plus (MBI Fermentas, Vilnius, Lithuania) 
consisting of DNA fragments ranging in size from 

3000 bp to 100 bp, was used as a marker. Image 
acquisition was performed using UVITEC 
(Eppendorf). 

3. Result and Discussion
The 50 shellfish samples showed bacteriological 

parameters, Salmonella spp. and E. coli, according to 
Commission Regulation EC No. 1441/2007 on 
microbiological criteria for foodstuffs. In particular, 
Salmonella spp. was absent in 25 g and E. coli 
<230/100 g of flesh and intra-valvular liquid.
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The PCRs performed on enrichment broth from 

each shellfish sample gave positive results for V. 
parahaemolyticus in 45/50 shellfish samples. The 
TDH virulence factor was detected in 15/45 samples 
only, whereas TRH factor was not highlighted at all. 

 
Fig. 1 – toxR PCR. Lane 1: positive control; Lane 2: 

negative control (no DNA); Lane 3,4: negative samples; 
Lane 5,6: positive samples; Lane 7: negative sample; Lane 
8:100 pb DNA Ladder. 

 
Fig 2 – tdh PCR. Lane 1: 100 pb DNA Ladder; Lane 

2: positive control; Lane 3,4,5: positive samples; Lane 6: 
negative control (no DNA) 

Among Vibrio species, V. parahaemolyticus is 
known to be the cause of much foodborne disease in 
the world [7]. Several outbreaks of V. 
parahaemolyticus infection associated with shellfish 
consumption have highlighted the need to enforce 
guidelines, in order to guarantee public health. This 
study confirms that there is no correlation between the 
quantity of E. coli and Salmonella and the prevalence 
of Vibrios. Therefore, faecal indicators have no value 
in assessing the health risks arising from V. 
parahaemolyticus in seafoods, in agreement with 
Commission Regulation 2073/2005 on 
microbiological criteria for foodstuffs. Although the 
TRH virulence trait was not observed in this study, 

the presence of V. parahaemolyticus with the tdh 
gene, encoding for heat-stable hemolysin, which is the 
main virulence factor [3] , raises important health 
issues. Also the presence of vibrios in shellfish 
highlights the necessity of adopting adequate sanitary 
measures to guarantee public health, because of the 
inefficiency of actual standard depuration system 
against vibrios in Albanian. Furthermore the study 
confirms that the practice of judging mussels based on 
total V. parahaemolyticus counts is not sufficient for 
risk assessment: the true distribution of virulence 
factors (tdh/trh) should be evaluated. Considering its 
widespread distribution in marine environments, its 
fast replication times, and the rapid spread of its 
strains in recent years, intensive and continuous 
monitoring of potentially pathogenic V. 
parahaemolyticus is strongly recommended in order to 
assess the human health risk arising from shellfish 
consumption in Albanian. 
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