
Although there have been numerous scientific 

accumulations worldwide regarding the foodborne 

disease caused by some bacteria of the genus Vibrio in 

humans, in our country there are few data on the 

incidence of foodborne illness caused by non-cholera 

vibrios (Vibrio vulnificus, Vibrio fluvialis, Vibrio mimi-

cus, Vibrio alginolyticus, Vibrio metschinikovii, Vibrio 

parahaemolyticus, Vibrio furnissii, etc.) and especially 

studies on the presence of these bacteria in water, on 

the body surface or in the natural cavities of various 

aquatic organisms, as well as in different types of food. 

These reasons reveal the opportunity of investigations 

regarding the prevalence of bacterial species included 

in the genus Vibrio, from various food products of a-

quatic origin: fish, crustaceans, molluscs, etc.

Several authors presented extensive studies on 

the isolation of non-cholera vibrios from different 

types of environments (e.g., freshwater, saltwater, 

sediments) while finding the special ability of these 

bacteria to adapt and multiply (2, 3, 6, 8, 10, 11, 14). 

At the animal level, vibrios were isolated from zoo-

plankton, molluscs (e.g., lamellibranches, cephalo-

pods, and gastropods), from the internal organs and 

muscles of various aquatic crustaceans, from the in-

testines and liver of fish, from the muscles and various 

internal organs of aquatic mammals (2, 3, 6, 8, 11, 12, 

14). Bacterial species belonging to the genus Vibrio 

that have clinical significance (are pathogenic to hu-

 The investigations have searched the harvesting 

frequency of bacterial species of non-choleric Vibrio 

from aquatic molluscs. There were harvested substan-

tiations either from aquatic medium or commercial 

network. These researches are continuing the last 

years began studies, for realize a completed and de-

tailed statistics. Between 1997 and 2018 were sam-

pled and prepared a number of 9.329 mollusc's sub-

stantiations from the aquatic medium and a number of 

4.657 mollusc's substantiations from the commercial 

network. From total number of 13.986 samples was 

isolated 238 non-choleric Vibrio's species, represen-

ting a total harvesting frequency of 1.702 %. The 

annual harvesting frequency was: in 1997 of 1.842 %, 

in 1998 of 1.702 %, in 1999 of 2.408 %, in 2000 of 

3.737 %, in 2001 of 1.912 %, in 2002 of 1.558 %, in 

2003 of 1.323 %, in 2004 of 2.158 %, in 2005 of 2.005 

%, in 2006 of 1.363 %, in 2007 of 4.288 %, in 2008 of 

1.89 %, in 2009 of 1.235 %, in 2010 of 1.653 %, in 

2011 of 1.23 %,in 2012 of 2.19 %, in 2013 of 2.423 %, 

in 2014 of 4.178 %, in 2015 of 2.093 %, in 2016 of 

1.045 %, in 2017 of 1.59 % and in 2018 of 1.327 %. 

The non-choleric Vibrio's harvesting frequency from 

commercial network was 0.379 %.
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 Investigațiile au urmărit determinarea frecvenței 

de izolare a speciilor bacteriene reprezentate de vibri-

onii non-holerici, din probe de moluște acvatice. Au 

fost recoltate probe de analiză atât din mediul acvatic, 

cât și din rețeaua comercială. Între anii 1997 și 2018 

au fost recoltate și prelucrate un număr de 13.986 pro-

be de moluște acvatice, dintre care 9.329 probe prin 

capturare directă din mediul acvatic și 4.657 probe re-

coltate din rețeaua comercială. Din numărul total de 

13.986 probe de moluște acvatice recoltate și prelu-

crate prin metode de laborator au fost izolate 238 tul-

pini de vibrioni non-holerici, reprezentând o frecvență 

totală de izolare de 1,702 %. Frecvența anuală de izo-

lare a speciilor de vibrioni non-holerici a fost: în 1997 

de 1,842 %, în 1998 de 1,702 %, în 1999 de 2,408 %, 

în 2000 de 3,737 %, în 2001 de 1,912 %, în 2002 de 

1,558 %, în 2003 de 1,323 %, în 2004 de 2,158 %, în 

2005 de 2,005 %, în 2006 de 1,363 %, în 2007 de 

4,288 %, în 2008 de  1,89 %, în 2009 de 1,235 %, în 

2010 de 1,653 %, în 2011 de 1,23 %, în 2012 de 2,19 

%, în 2013 de 2,423 %, în 2014 de 4,178 %, în 2015 

de 2,093 %, în 2016 de 1,045 %, în 2017 de 1,59 % iar 

în 2018 de 1,327 %. Frecvența de izolare a vibrionilor 

non-holerici din probele de moluște recoltate din re-

țeaua comercială a fost de 0,379 %.

Cuvinte cheie: vibrioni non-holerici, 

moluște acvatice, boala alimentară, prevalență
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mans or various species of animals) are usually pre-

sent in the external environment and form a native 

microflora of waters in ponds, salt lakes, estuaries, 

seas and oceans near the shores located in temperate 

and warm areas (3, 10, 14). Some specialists consider 

that they are ubiquitous species, because they survive 

and multiply in the most varied environments, in food 

most isolates being cited from samples of fish, mo-

lluscs or crustaceans (3, 10).

In recent years there has been evidence of the 

existence of vibrions reservoirs in different types of 

natural environments (i.e., sediments, plankton), the 

bacteria being taken over and concentrated in the bo-

dy by aquatic animals. Studies in the coastal waters of 

the US and Australia have shown the existence of non-

cholera Vibrio reservoirs in crustaceans and shellfish. 

That is why in some countries, such as the USA, the 

main source of infection for humans is the consump-

tion of oysters, and some episodes of foodborne illness 

occur following the consumption of food of marine ori-

gin, mainly non heat-treated meat from aquatic spe-

cies.

In the kitchens of restaurants where the basic rules 

of hygiene are observed, the number of bacterial cells, 

for example in the case of Vibrio parahaemolyticus, 

can increase by 2 - 3 x log 10. Under such conditions, a 

person consuming 100 g of raw molluscs can ingest 
5 610  - 10  cells, thus achieving the minimum infectious 

dose of Kanagawa positive Vibrio parahaemolyticus 

(2, 3, 10).

The prevalence of foodborne disease caused by va-

rious non-cholera Vibrio species can reach in some 

countries (such as Japan) values of over 70% of all ca-

ses of infections with bacterial aetiology (1, 3, 10). The 

number of cases in each episode varies from one per-

son to several hundred people. These studies conduc-

ted in other countries have prompted the start of our 

research, to find the existence of vibrions in brackish 

waters in Romania, the frequency of isolation from 

different types of natural environments and biological 

samples.

MATERIALS AND METHODS

Samples of molluscs' belonging to different species 

were taken, from the natural environment (Black Sea 

coastal area) or from the commercial network of the 

fish basin affiliated to the catches of aquatic products 

from the Black Sea (chilled or frozen seafood). The 

sampling was made between 1997 and 2018, annually 

examining a representative number of molluscs from 

the aquatic environment and commercial market.

The samples collected from the aquatic environ-

ment were mainly lamellibranchs (mussels and shells) 

of the species: Mytilus galloprovincialis (Lambert), 

Mytilaster sp., Corbula mediterranea (Costa), Cardium 

edule lamarcki (Reeve), Tellina tenuis (Costa), Mya 

arenaria L., Dreissena polymorpha. 

Occasionally samples of oysters from the Black Sea 

were collected and processed, species: Ostrea taurica 

and Ostrea sublamellosa.

Frozen seafood was sampled from the commercial 

network, represented by the muscular portion of some 

cephalopods (Sepia sp., Loligo vulgaris - squid, Octo-

pus sp.) or lamellibranchs (shells, mussels, oysters) 

and refrigerated oysters (Ostrea sublamellosa and Os-

trea edulis species). The collected samples are de-

tailed in Table 1.

The samples were processed for isolating and iden-

tifying the Vibrio species. The methods followed the 

standardized methods of Vibrio parahemolyticus and 

other Vibrio species isolation and identification in food 

and other biological samples. The method was adjus-

ted to reveal all the non-choleric Vibrio's which might 

exist in samples. 

The samples were processed using the method de-

scribed by Oliver and Kaper (1997) and a personal 

method described in previous studies (3, 5, 8, 11). The 

confirmation was made by PCR method (4, 8, 10, 11, 

12). The samples were prepared and the content was 

extracted and homogenized, afterwards being ob-

tained 1:1 and 1:10 dilutions in alkaline buffered wa-

ter (ABW), through their introduction in 50 and 180 ml 

ABW, respectively. 

The samples (0.2 g from 1:1 dilution and 0.1 ml 

from the decimal dilution) were distributed in plates 

with agar containing 1 % tryptone and 3 % sodium 

chloride, in duplicates. These plates were further on 
oincubated at 37 C for 18-24 h. 

The DNA extraction - the bacterial cultures and the 

crustacean and shellfish samples were centrifuged at 

5000 rpm for 10 min and the sediment was collected 

using a QIAamp DNA kit (10, 11, 13, 14).

RESULTS AND DISCUSSION

Out of a total number of 1134 mollusc samples ta-

ken over a period of 22 years, 238 Vibrio strains were 

isolated, with an isolation prevalence of 1.702 %. The 

species V. alginolyticus (79 strains) was most fre-

quently isolated, followed by V. parahaemolyticus (68 

strains) and V. vulnificus (27 strains). The most fre-

quent isolations were found in samples collected di-

rectly from the aquatic environment (221 isolated 

strains), compared to samples collected from products 

preserved by low temperatures (17 isolated strains). 

The evaluation of the frequency of isolation of 

bacterial species belonging to the genus Vibrio, in 

terms of total prevalence and annual prevalence is 

given in tables 2 and 3.

The results of the isolation by years and sampling 

areas are presented in tables 2 and 3.
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The obtained results allow the statistical evaluation 

of the isolation of non-cholera vibrios, both for each 

area studied and for the period during which the evalu-

ation was performed. The results allow in the future the 

modelling of the isolation frequency, the incidence of 

isolation of non-cholera vibrios, as well as the mathe-

matical modelling of their growth periods in correlation 

with the categories of samples collected (mollusc spe-

cies) and with the area from which the sample was col-

lected. Statistical modelling will allow the understan-

ding of the conservation of non-cholera vibrios in the 

aquatic environment and will provide indications that 

can be used in the frequency of analysis of edible mo-

lluscs, so that in periods with higher incidence of isola-

tion of these bacterial species to harvest an appropriate 

number of samples to prevent foodborne illness. A pe-

riodic increase in the frequency of isolation of non-cho-

lera vibrios can be observed for the areas studied, 

which can be correlated with other environmental fac-

tors (water temperature, chemical composition of wa-

ter, gases dissolved in water - especially nitrogen and 

oxygen) and perhaps with certain species of molluscs 

which form a natural reservoir for these bacterial spe-

cies. Statistical evaluation and mathematical modelling 

will allow future guidance on how samples are collected 

and will indicate the species of molluscs most likely to 

be contaminated, correlated with certain periods when 

the probability of contamination is higher. The total 

prevalence for each area studied, as well as for the 

entire area from which samples were collected is pre-

sented in Table 4.  It can be seen that for the samples 

collected from fisheries and commercial areas (storage 

fish units) the prevalence was much lower, respectively 

0.379, this could be correlated with the fact that non-

cholera vibrios are sensitive to freezing temperatures 

and even to refrigeration, according to studies of spe-

cialty (7, 11, 12). In cold-conditioned products, the 

survival rate of these bacterial species is at the level of 

the days, and for some species even at the level of se-

veral tens of hours (in freezing conditions).
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Table 4

Total prevalence of non-choleric Vibrio 

species isolated from aquatic molluscs

CONCLUSIONS

The total prevalence of isolation of Vibrio bacteria 

(non-cholera vibrios) for the period under study was 

2.052%. The annual variations were within tight limits, 

between a maximum of 2.809% and a minimum of 

1.915%, for the catch areas. For the samples collected 

from fisheries and commercial areas, the prevalence 

was much lower, respectively 0.379. The statistical 

analysis of the data obtained found that the frequency 

of isolation of non-cholera vibrios is higher for samples 

taken from the coastal area (with a maximum of 5.95 % 

in the Mamaia area) compared to river areas (with a 

maximum of 6.4 % in the Sulina area). The frequency of 

isolation of non-cholera vibrios from molluscs stored 

and marketed in the south and south-east is much lo-

wer (0.379) compared to that found in samples of mo-

lluscs collected directly from the aquatic environment. 

The annual variation of the isolation frequency is within 

relatively wide limits, drawing attention to the possi-

bility of contamination of molluscs stored or traded, or 

to the possibility of multiplication of vibrios directly in 

aquatic products. The obtained results allow the statis-

tical evaluation of the isolation of non-cholera vibrios, 

statistical modelling will allow the understanding of the 

conservation of non-cholera vibrios in the aquatic envi-

ronment and will provide indications that can be used in 

the frequency of analysis of edible molluscs.
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