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ABSTRACT

Seafood and their environment (seawater) constéuteajor risk of foodborne diseases that are relate Vibrio

species whose repercussions may become sometirioass send fatal for the consumer. Two hundred sasulf
seafood (170 shrimp, 20 mussels, 10 crabs) frommebiens of Jijel, Colo., Skikda, Annaba and El&hhve been
subjected to a double enrichment in NaCl 1% andféllowed by an isolation on TCBS agar and a bioulual

identification on API20E biochemical galleries. ¥dalginolyticus was isolated in a sample of stpitaken from
the region of Skikda in May (0.6% of the samplis).Vibrio has been detected in other matrices. O#pecies of
bacteria, also dangerous to public health, werdatad on the TCBS agar from 37.2% of the shrimppes) 75%
of the mussel samples and seven seawater sampkese bacteria are, in decreasing order: Citrobadreundii,

Boulkharderia pseudomallei, Aeromonas hydrophilegt€us vulgaris and Staphylococcus spp. Our studyws

results similar to those published in Croatia, Nertands, Italy, Germany and Morocco, but higherrtted Belgium
where no Vibrio has been isolated from seafoods Tdads us to recommend the development of reseastiods
and more appropriate preventive measures to mimrfie risk of biological contamination in seafood.

Keywords: Vibrio spp., Vibrio alginolyticusseafood, seawater, bacterial contamination.

INTRODUCTION

Food safety has become for many countries an iséingh priority. A collective food borne diseaseaynhave
serious sanitary, political and economical consagesg5].

Infectious diseases of food origin represent thhowg the world a considerable number of deaths #mese
diseases have particularly severe consequencevabogping countries.

Indeed, 1.8 million persons died of diarrheic dé&sain 2000, a high proportion of these cases haingputed to
the contamination of food and wafed].

Fish and sea food constitute the second sourceiwiah proteins after meat. In 2000, a 130 milliong of fish and
sea food have been produced worldwjfp Raw and undercooked bivalve molluscs (clams, ogs&rimp and
mussels) represent an important marine environwestbr of infectious agents and marine biotoxités is due to
the ability of shellfish to concentrate pathogens #&xins during the filter-feeding procefs7]. lllness can be
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associated both to human wastes and to microomaniadigenous to coastal marine environment. 3kklIf
contamination from sewage-polluted waters contirtadse a problem:

Salmonellahave been shown to survive for over a month in d@gaeeous-sediment microcosril0], and also
thermophilicCampylobactethave been isolated from sea wdtt} Vibrio are widely distributed inmarine and
estuarine environments and in seafood throughaaitwtorld, whichconstitutes in many countries a real public
health issue.

Apart from cholera, a notifiable disease accordiogthe sanitary legislation of the world health amization
(WHO), there is practically no surveillance systiaminfections with non choleri¥ibrio.

Actually, because of the recent evolution of thedpean regulation (CEE n° 2073/2005), the searctiilmfio in
fishing products intended for export is recommenbdgedhe Ministry of Agriculture and Fishing in maiuropean
countries. This regulation on microbiological critgerecommends focusing on effective methods feretaluation
of risks related t&/ibrio in sea productgs] .

Our study aimed first at searching for the presefdébrio in crustaceans (shrimp, crabs), mollusks (musseid)
in sea water of Jijel, Collo, Skikda, Annaba andK&la Coast (Algiers), in order to identify the ls®d strains and,
second, characterize less halophilic bacteriatedlan TCBS agar.

MATERIALS AND METHODS

The sea food and sea water samples were takerfifrerifferent regions of the Algerian eastern d¢odgel, Collo,
Skikda, Annaba and Al Kala.

Sea water samples were taken together with seadaogles at the same period, in the same coasptefareAl
Kala coast that is far away from Constantine anasequently the samples could not be analyzed indeired
time (<6 hours).

Two hundred samples of sea food were collectedamatlyzed foVibrio, and one sampling of sea water per month
and per coast led to 28 samples.

The material used for the analysis, was the matesimmonly used in food microbiology according be standard
[13].

The analytical method consisted on 3 steps to kdard/ibrio according to the standard

[19]. Briefly, enrichment at 42°C during 6-8h an8-24h in alkaline peptone water (APW) (Algeria Rast
Institute, Algiers, Algeria) with different NaCl noentrations (1% and 5 %); after initial enrichmeésblation was
made on TCBS agar (Algeria Pasteur Institute) upaeding in surface and in depth incubated dut®x@4h at
37°C; after incubation and isolation on TCBS agapurification of suspect colonies fermenting satoke (green
colonies) was made for characterization \ibrio as well as identification of non characteristiclooges;

biochemical identification of characteristic stigirand finally, results were confirmed by the oxgalaest, gram
stain, KIA, (Kligler Hajna) (Algeria Pasteur Instie) and API 2& Galleries (BIOMERIEUX).

According to[2], the samples of sea water were analyzedvibrio and submitted to the following protocol: five
hundred (500) ml of sea water for analysis weresg@aghrough a 0.5 um membrane for filtration. Thamirane
was poured on TCBS agar and left for incubatioP4aC during 24 h then at 35° C during 48h.

The characteristi¥ibrio colonies were purified and isolated on TCBS agaidentification then confirmed by the
biochemical tests cited below.

RESULTS
Only one sea food sample out of 200 was contandriay®/ibrio: the frequency of contamination is thus 0.5%. This

bacteria was isolated in a shrimp sample from tikdcoast. 0,6% (170 samples) was found in tegan during
the month of May. Non-vibrio contamination was aédel in mussel samples, crabs and sea water (table
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Table 1: Distribution of positive cases in samples

Nature of samples| Number of samples| Number of positive cases| Prevalence ¢
Shrimps 170 1 0,6
Mussels 20 0 0
Crabs 10 0 0
Total 200 1 0,5

After biochemical confirmation ofVibrio strain, the isolated colonies with yellow color ®&@BS agar (gram-
negative, oxydase positive), presented an effegiesvth in alkaline peptone water at 5% NaCl but ab1%,
confirming that these colonies belong to the sgaéibrio alginolyticus.

Among the 200 samples of sea food and the 28 sangblsea water analyzed to search for Vibpp en TCBS
agar, 75 sea food samples and 7 sea water sanfjge®d a bacterial contamination. The contaminatadpées
were for mussels with 75% (20 samples) and shri&j2% (170 samples). No bacterial contaminatiom GBS
agar was found for the crab samples analyzed.

The shrimp samples mostly contaminated were takehea region of Collo with 76.4% (17 samples) falém by
the region of Skikda 34% (37 samples) and in deimgaorder, Jijel 27% (57 samples) and Annaba 26% (
samples). The contaminated mussels at 75% (20 sajgme from Al Kala region (table 2,figure 1).

Table 2 : Distribution of positive samples isolatedh seafood

Seafood | Number of samples| Number of postives sampleg Prevalence %
Shrimps 170 60 35,2
Mussels 20 15 75
Crabs 10 0 0
Total 200 75 37,5
180 170
160
140
120
100
80
60
60

Figure 1 : Distribution of positives samples in s€faod
The results of the analyzed samples in a periodl mionths (May, June, July, December) of the ye&728nhd in
January and march of the year 2008 have shownlkeduigh contamination (93%) in December 2008. atholwer
contamination in may, June and July.

Table 3 : Distribution of samples of contamined sdaod by region

Regions Seafood | Number of samples| Number of postives sampleg Prevalence %
Region 1 (Jijel) Shrimpg 37 10 27
Region 2 (Collo) Shrimpsg 17 13 76,4

. . Shrimps 57 19
Region 3(Skikda) Crabs 10 0 34
Region 4(Annaba)  Shrimps 69 18 26
Region 5(El Kala)| Musselg 20 15 75
Total 200 75 37,5

The results for 28 analyzed sea water samples $tamen a bacterial contamination in the month of Mhyne and
January. For Skikda and Jijel regions, a contarngnatias seen in the month of March for the regibBkikda. No
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bacterial contamination was observed on TCBS agaea water analyzed brought from Collo’s and Aarmb
region (table 3,4)

Table 4: Summary of samples presenting a contaminain according to months

Year 2007 Year 2008
May June July December | January | Februar] March

Samples | 1150 | (n=20) | (n=10) | (n=15) | (n=45) | (n=45) | (n=45)
Shrimps (n=37) 3 4 0 0 3 0 0
Shrimps (n=17) 8 5 0 0 0 0 0
Shrimps (n=67) 0 0 0 0 3 5 11
Crabs (n=10) 0 0 0 0 0 0 0
Shrimps (n=69) 0 0 0 14 4 0 0
Mussels (n=20) 0 0 0 0 0 7 8
Total 11 9 0 14 10 12 19

Among 75 contaminated samples, characterizatiocotifnies was done (gram staining, and oxyda$d, 20E
Galleries). Gram-negative bacteria isolated on TCGB@r has allowed the identification of 4 specieds by
increasing order of importane&trobacter freundii,Pseudomonas pseudomallaeromonasydrophilaet Proteus
vulgaris. The seven samples of contaminated sea water allewisolate and to show the presenc@sdéudomors
pseudomallein 5 samples and that 8eromonasydrophila inthe other two.

In the other sid&taphylococcsicould be isolated among Gram-positive bacteriahrimps and mussels (table 5).

Table 5: Prevalences of bacterial species in seatband sea water

Isolatse;iegsecstenal ?:;T;%? Prevalences h{lrt:;szsg;s Prevalences wat e??r?=28) Prevalences
Citrobacte Freundii 19 11,1% 0 0 0 0
Pseudomonas Pseudomallei 16 9,4% 2 10% 5 17,8%
Proteus Vulgaris 13 7,6% 0 0 0 0
Aeromona Hydrophila 5 2,9% 7 35% 2 7,14%
Staphylococcus spp 7 4,1% 6 30% 0 0

DISCUSSION

In our study, among the 200 samples of sea prodamdédyzed, one sample with a prevalence of 0.5% wa
contaminated by ibrio, it concerns shrimp samples (170) with a resil0.6% taken from the region of Skikda in
the month of May. No positive samples when seagcHibrio was found in mussels (20) and crabs (10) analyzed.
No Vibrio spp.was found in sea water (28) in our studies.

The interest that we can give by searching contamtingents of sea products is justified by the tla&t in Algeria
very few studies were devoted to the search ofgugthic agents.

In Algeria, the fishing sector shows a real booroduse many fishing harbors are modernized or omggwi be a
part of the economic dynamic in these regions.

Our study is limited to the Eastern coasts of Alerhose halieutic production is equal to 13 621dies on a total
production of 65 626.81 tongg].

Regarding the choice of the kind and the numbehefanalyzed samples, the marine crustaceans nsirilyps;
crabs were responsible of many epidemiologic adesioé food origin worldwid¢4]. The epidemiology has shown
that the kind of the product was the cause of fpoidoning due to the proliferation of enteropathogeganisms
among them Enterobacteriaceae and Vibrionacede, gnam-positive bacteria, mairBtaphylococcus aure(4].
With no specific standards, there is a wide diwgrsif analysis methods to finWibrio, throughout them the
standardized operator modes can serve as a reéefenthe Food and Drug Administration (1998),e tdordic
Commitee on Food Analysis (NMKL, 1997) and the Ghaa method (MFLP-37, 2006)8].

In the present study, the technique used is a ¢tnaiak method for the searchdibrio spp, method validated by the
food microbiology laboratory of the University ofdge (laboratory accredited for the validation atteriological
methods in food).

This technique revealed less selectivity and $egitgibecause it has allowed the isolation of othacterial species
whose morphology is comparable to thawvdirio spp.
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The salted alkaline peptone water was used duheagtesent study as an enrichment media and cedgst the
preparation of two broth with different percentagfeNaCl (1%) and 5%). Because some speciesvdirio are
halophilic (V.choleraesandV. mimicus) and not other. The need of NaCl fbrio choleraeis 3% whereas for the
growth ofVibrio parahaemolyticus

The minimal concentration is 0.55% of Ng@]. However, this organism is rapidly inactivated bygtilled water.
The low rate of isolated/ibrio in Algeria (0.6%) could be the result of the véda in growth factors (NacCl
concentration).

The enrichment media used during our study hasveticto figure out a growing multiplication of bagGtd species
less halophilic belonging to the family of the Mimmacae likeAeromonasand to other families, these bacteria have
multiplied in an enrichment broth at 1% Nacl.

The isolating media used is TCBS media (Thiosulfaieate Bile Saccharose, Diagnostics Pasteur,38456;
Oxoid, réf. CM 333) which is the referenced medieommended for the detection and isolation of gh¥ibrio.
(Standard NF ISO 8914, and the World Health Omgtion recommandations).

The high concentration in bile and citrate asdediao a high pH (pH=8.8) permitted the eliminat@fmumerous
bacteria. The main source of carbon is sacchaldseuse of saccharose results on a decrease aigH ehange of
pH indicator from green to yellow.

The positive saccharose colonies, as many spet\ibigo especiallyv. choleraeandV. alginolitycusappear hence
yellow.

The negative saccharose colonies/dwio parahaemolyticusppear green. However, this is neither sensitore n
specific and many false positive colonies were &(@xoid, 2007)and the latter justify fully our results. During
our study, the colonies similar ¥ibrio were identified likeProteus colonies that give yellow colonies similar to
positive saccharoséibrio as well aseudomonawhich give also yellow colonies on TCBS agar. ©h¢he other
disadvantages of TCBS media is that it doesn’t galyedifferentiate the various species\tbrio, it should in fact
identify the species dfibrio in the analyzed samples.

Identification of diverse species Wibrio on TCBS media is presumptive and has to be coafirby supplementary
tests. It will be advantageous to identify the pree and to discriminaté. cholerae, Vparahaemolyticus, V.
alginolyticusby other selective media like TTC Agar which isocalssed, but relatively fastidious to prepare, and
needs the regular control and rigorous dosage tapum tellurite.

Recent studies have allowed to suggest a cultuianfer the detection and the discrimination\4brio genus
characterized with at least one chromogen ageatVibrio culture medigOxoid, 2007).

The chromogenic mediaViprio selective Chromagar) permit the differentiation df parahaemolyticus,
V.vulnificus and V.choleraeomparing to other species\dibrio.

V. parahaemolyticuappears under a form of purple colonigsvulnificusandV.choleareproduce bleu colonies
while other species lik&/. alginolyticusform colorless colonies. The principle of the nzed$ based on the
simultaneous detection of tiffeglucosidase, specific &f. parahaemolyticysand of the3-galactosidase, specific of
V. choleraeandV. vulnificus,jn the presence of high concentration of sacchgi©sgeid, 2007).

No method of reference is available for the enutm@raof Vibrio in fishing products and there is no correlation
between the dynamic ofibfio population and those of fecal pollution indicatosed usually to judge the sanitary
quality of water and foofil8].

A new standard ISO/TS 21872-1, validated in 20@Rk0aates 4 successive phases bec#liseo spp.can be
present at low number and are much often accompania number much more high of other organismerigghg
to Vibrionacae family and other families. Consedlyer? successive selective enrichments are redumesearch
targeted organisms. The first enrichment consisinonbating the mother suspension at a temperati@7°C
during 6h+1h for frozen produced or at 41.5°C dgrish+1 h for fresh products, dry or salted. Theosedc
enrichment would be in a selective liquid mediackhis transferred in 1ml of the culture, obtainedling the first
selective enrichment and taken in surface in a talpgaining 10ml of salted alkaline peptone water.
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Regarding the isolation and identification, enrigmhis made in 2 solid selective media: TCBS maedlin
thiosulfate, citrate, bile and saccharose; andhamappropriate solid selective media in additiod €BS media is
salted nutritive agar (SNA).

On the other hand, the use of biochemical testsrdbasually permit identification of the speciasdahere is a
continual need to return to the molecular techrédgg

Classical methods of identification, determinatipnPCR techniques of specific genomic sequencéseo$pecies,
and genus associated to the virulence are mordispec

Thus, the belonging of a strainto parahaemolyticuspecies, phenotypically very close, is distiiochemically
only by fermentation of one sugar &. alginolyticusspecies. And can be confirmed by the amplificatbiR72H
sequences specific ¥. parahaemolyticuspecies. Therefore, the R72 H is a good markethi@iidentification of
V. parahaemolyticugl 8],[23].

It was observed, these last years, fiitio can react with disadvantageous environmental ¢tiondi by entering in

a viable phase but they are not cultivable whew tre exposed to unfavorable conditions. Salinémperature or
nutritive elements deprivation can cause lesionast tmake them undetectable by bacteriological method
Nevertheless, if the conditions become favorabéy tmay return to their “normal” state and be calted again.
This phenomenon has as obvious consequences thtmmtic examinations of the samples taken in the
environment for searching of pathogen may be negfgj ,[18].

The conventional methods of show cultivable baatddrm of Vibrio in water and sea water have to consider the
contamination rate that can be reliable of the dpedaphysiological state of the bacteria searchedl the
abundance of the accompaniment flfir8].

Our results are difficultly interpretable due natyoto the few studies dfibrio, problematic in sea food, but also to
the fact probably of the non availability of thequéred means and the complexity of searching methodCBS
agar[18].

In conclusion, the identification is hard and regitign of Vibrio colonies is largely under experience and their
aspects can sometimes vary not only from a spégiesother but also from a culture media lot totaeo(ISO/TS
21872-1:2007).

Studies of prevalence have shown different ratesoafamination by/ibrio species in sea food and sea water. In
Italy (Adriatic sea), from September 1997 to JapuEd98, shell fish water was examined, afiirio spp. were
isolated from 48.4% of samples; the species mespuiently found wer#. alginolyticus(32.2%) andv. vulnificus
(17.7%), followed byV. cincinnatiensis(3.2%), V. parahaemolyticug1.6%), V. fluvialis (1.6%) andV. cholerae
non-0O1 (1.6%)16]. In another study undergone for three years inbaalve mollusks, sold in the Puglia region
of ltaly. V. parahaemolyticusand V. vulnificus were found in 47 (7.83%) and 17 (2.83%) of the @as)
respectively{15]. In Morocco 2007, 220 samples of fishing produgtse analyzed to seardfibrio. This study
shows a prevalence of 8.2% in all the fishing patg@analyzed, 5.7% in shrimps and 35% in bivalvdlusks for

V. alginolyticus[5]. In Netherlands a total of 91 samples of shell wexamined from August to October
1999Vibrio alginolyticuswas the predominant species with 44% followedvbyarahaemolyticug27,4%) other
species of Vibrio (6,5%)Yibrio metschnikovi(1%) [20]. In Croatia, during the summer of 2000, 117 sampfes
marine fish, shrimps, bivalve mollusks were cokecin Adriatic seaVibrio parahaemolyticusvas predominant
(47%) followed byVibrio vulnificus(37,6%),V. alginolyticus(3%) and otheWibrio (12,8%)[7]. Furthermore, in
Germany 2007, Mussel samples were taken reguletiyden June 2004 and May 2005 in seven shellfistvigg
areas of the German Wadden Sea. Among Vibrio tisel&ibrio alginolyticuswas the species most frequently
detected (51.2%), followed by

Vibrio parahaemolyticus(39.5%) [14]. In Belgium 1998, a total of 1299 samples (live abve mollusks,
crustaceans, and fish of different kind) were tster the presence o¥ cholerag 311 samples fow.
parahaemolyticusind 82 for other species of Vibrio. Noviéorio has been isolated in the samdids

These studies allowed to see that the predominaains isolated from sea food and sea water arerdift
according to the regions. In some regions Vilparahemolyticuss the predominant strain followed WMibrio
alginolyticusand Vibrio cholerae(Croatia,2000; Italy,2006). Whereas in other regivibrio alginolyticusis the
predominant strain followed byibrio parahemolyticusand other Vibrio (ltaly,1999; Netherlands,2000;
Morocco,2007;Germany,2007). The results of prewaenbtained in the present study are lower tharsetho
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observed in Croatia, Netherlands, Italy and Morcaed greater than those of Belgium wheré/itwio was isolated
from sea products. The difference between the teggorevalence may be explained by the large diyecs
analysis methods for the finding of pathogen aml pathogerVibrio for human.

In relation toVibrio alginolyticus it is an important opportunistic bacterial pateogor both human and aquatic
animals[11], [12],[22]. They appear after exposition to sea water or &ivetact with marine animal8]. The
infection by Vibrio alginolyticus reported mainly are otitis, conjunctivitis, supeigl pyodermatitis and gastro
enteritis. For immunosupressed subjects they caarbe severe and potentially fatal. This bacille itdect tissue
from cutaneous lesions. Hencéibrio alginolyticus has to be part of the list of pathogenic agentzdse of
cutaneous infections, in particular towards sickspas who were in contact with sea water in hoioregr marine
animals[3].

Regarding to the other bacteria isolated on TCB&,ammong the 200 samples of sea food and 28 sarapkea
water analyzed to seardlibrio spp., 75 samples showed a bacterial contaminattimer thanVibrio) with a
prevalence of 37.5% for sea food and 7% samplesafvater. The presence of this bacteria in seerwat in sea
food can be explained either by waste water rejagtger rain off and water banks but doesn’t exelude
contamination from the fishers and fish tradersiipalations. The statistical analysis of obtainedufts shows
that there are significant differences in the limg, region and period and this can be explaingdhe fact that
there is a predominant contamination in shrimp®eisfly during the month of December and May ie thgions
of Collo and Al Kala.

CONCLUSION

This study has shown the presenceViirio in shrimps. The result registered is low, 0.6%e3é results are
difficult to interpret.

Our results justify fully the requirement to usehmomogenic media recommended in actual standards.

The presence of other pathogenic bacteria isolatefiCBS media in sea food and sea water shouldbsidered
as a signal of danger for consumer and manipulatosaggests the need to establish measures godements in
order to prevent all risks related to these sedymts by biological contaminants eating those tgiluy to Vibrio
species.

The prevention methods to fight against food infecby Vibrio could be the conservation of sea food by cooling,
washing sanitation, hands hygiene as well as clinyjothe market. Furthermore, the consumption bélk
crustaceans, raw or not well cooked fish as wethascross contamination with food and swimming mhguries
preexist has to be avoided.

Care must be taken of, the hygiene, the consumeer daring treatment, the ranking order of saféarg and the
unsafe regions in harbors. The improvement of #tealion methods is required as well.

Finally, the use of complementary studies basetherdevelopment of search techniques (PCR), ensotesnly a
better specifity than classical bacteriologicaht@ques for the determination of species, but alkaws to focus on
the genus of pathogen bacteria.
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