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ABSTRACT

Vibrio vulnificusa zoonotic bacterial pathogewas isolatedfor the first timefrom kidneys of black
scorpionfishScorpaenaorcuscollected from thesouth Mediterranean basinMestern coast of Tripoli, Libya
during the early summer of 2013Fishexhibited typical sign®f Vibriosiswith furuncle like lesions, skin
hemorrhages, fin rot and congestexpkeen. The abdominal cavity, liver, intestinal wall, and gonads were
suffering from mildarvalnematode infection. Interestingly, a huge portion of the kidney tissue was replaced
with the anisakid nematodeAnisakigpegreffi This isconsidered the first rport ofV. vulnificus/ A. pegreffiin
the Mediterranean black scorpionfishThe identities of the retrieved/. vulnificussolates were confirmed
using morphechemicaland molecular tools. The researigadus to conclude that theleteriorated nature of
the sewage polluted seawater at the western coast of Tripoli could have played a detrimental role in
facilitating the invasion with theéwo diverse etiological agentsv( vulnificusand Apegreff) . We also
hypothesizethat V. vulnificusvas lodged within amatode worms or at one of its life stages before invading
fish intestine with consequent spread into other internal organs during its visceral larval migration stage.
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INTRODUCTION

Black scorpionfisis one ofthe most abundant and commercially important species of Scorpaenidae

in Libya and other Mediterranean countrifl 2] S. porcuss a benthic, sedentary mediumda AT SRQ FA a K

commonly exists between rocks and sea b@d4].S.porcusis consideredas anacrophagic carnivore due to
the relativelylarge size ofits preferred prey5]. Black scorpionfish miglaisofeed on small fish, crustaceans
and other invertebrate$6].

The zoonotic helminthes bacterial pathogens interactiormodels are vulnerably increasing at the
south Mediterranean basin due to the continuous direct dumping of municipal sewage into treoasi7].
Several records of zoonotic nematodes suchAagsakisspecies have been reported in marine fish species
other than black scorpionfish throughout the Mediterranean coasts of North African courBieS]
Moreover, several bacterial infectionsf public healthconcerns such as Vibriosistreptococosis and
Mycobacteriosis have been reported in several Mediterranean fishes but not the black scorgidhfidi3].
Interestingly,records about parasitic and bacterial health issues of black sudigh are very scantyLarvae
of A. pegreffi A. typicaand A. simplexrepresenta major problematic health issue foseveral commercial fish
speciesat the Mediterranean Sed8, 9]. Using molecular typind\. pegreffi and A. typica were reported at
marine fishes from theMoroccan , Tunisian andibyan coast$8]. Ther visceral larval migrationf Anisakis
species within the human bodgpresents a potentiahealththreat. Further, they might represeribod-borne
allergens through consumption of raw osirfficiently processed figfparatenic host]8].

Healthwise, the potentially pathogenicV. vulnificusis a critically serious pathogen sinceit is
associated with fatal diseases in humans and aquatic anifidls Recentmolecular typing studies have
demonstratal that V. Vulnificusbiotype Il isa polyphyletic groud15]. It is also considered a& pathovar
specifically pathogenito fish with apparent signs of haemorrhagasd skin ulcer$16].DNAbased methods
are specific and sensitive approacliesthe detection of bacterial pathogena seafood17].Parvathét al.[18]
suggested thagyrBgene sequencingvas a better tool for defining taxonomic and phylogenetic relationships
at the species level among vulnificus

Thecurrent studywas designed taliscus the impact ofconcurrent occurrence oh. pegreffiand V.
vulnificuson the health statusf Blackscorpionfish §. porcugollectedfrom the western coast of Tripoli,lyia
during the early summer ¢f013.

MATERIALS AND METHODS
Fish sample

This study was a part of regulaurvey toinvestigatethe mostcommon diseases affecting commercial
fishes at the western coasts of Tripdh.the early summer of 2013, fiftednlack scorpionfishS. porcusvere
collectedfrom the westernMediterraneancoastof Tripolj Libya.Fish werecollected usin@ trammel net at a
mean depth of 15 m, according to the traditional local sraellle fishery techniquesVater temperature and
salinity were determined and the mean values were calculdtéghes werdept onice inisothermal boxedill
transferredto the laboratory ofthe Department of Poultry and Fish Diseaseshat Faculty of Veterinary
Medicind DPFD)Tripoli Universitywithin 2 hours after collection anaximum At the DPFD, fish body weight
standard au total lengthwere measureédccording to[19].Clinically, all fistwere visually inspected for any
possible lesionbefore laboratoryexaminatiorsareadopted20].

Bacterial solation

Fish were dissected under complete aseptic conditions using the timedechnique accordingto
[20]. Bacteriological swabs from skin lesiptiser and kidneyof moribundS. porcuswere streakedonto
thiosulphatecitrate-bile-salt agar (TCB®xoid UK, brain heart infusion agar (BHDifca USA, tryptic soy
agar (TSA)ral tryptic soy broth TSB (Difco). Each medium was supplemented wi% NaCl (w/v). All plates
were incubated at 25°€@r up to 72 hours. Using sterile bacteriological needisgle colonies from plates with
dense, virtually pure culture growth were-greaked orto the aforementioned mediglatesto obtain pure
isolates.
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Morpho-chemicalcharacterization

Morpho-chemical characterization was based on cultudclaracteristics, Gram staining and
conventional biochemical tests. Further biochemical testivas performed using API20E tests (BioMerieux,
NC), with isolates incubated at 25 °C. Results were interpretedcat 94 K2 dzZNBE | OO0O2 NRAy 3 G2 GK
instructions. Isolates were presumptively identified\asvulnificusaccording to the standard ¢eria described
by [21] and[22].

Motility was assayed on TSA (1%NaCl) motilibes containing 0.3%wi/v) Bactoagar (Difcol23].
NaCl tolerance was tested in 1% peptone water amended with given concentrations ofNa&6¥{®laCl).
Growth at 5G 37°C and 42°C was tested in 1% peptone water containing 1% R&TA9 sensitivity (10 and
150 mg per disg)ere also perfomed for all retrieved isolates

DNA extraction and PCR detection g§yrB gene

The retrieved isolates ofV. vulnificuswere stored in Lua-Bertani (LB) broth with 20% (vol/vol)
glycerol (LB; Difco, MD, USA)X80°C. All isolates were aerobically grownT@Asupplemented with 1% NacCl,
and then incubated aR5°C for 24 h. Genomic DNA was extracted fromftured strains using a DNAzol®
reagent (Invitrogen, Carlsbad, USA) as per manufacturer's instructions. The final washed DNA pellet was re
suspended in 200 ul sterile denized water and storedt the fridge until usedTo amplify a 68®p fragment
of gyrB; the specific primer pairs ofyBF m Y- TEGATCAAACTGTTTGAT 3  dyry RH ¥ p
TCACCCTCCACTATGTAAAGredesigned based on DNA gyrase beta subugytB) gene ofV. vulnificus
(GenBank accession number EU118198g followingamplification protocolwas used to amplify the target
DNA initial hold at 94 °C for 2 min, followed by 35 cycles of denaturation at 94 °C for 30min, primer annealing
at 50 °C for 45 s, elongation at 72 °C for 50 s, and a final cycle at 72 °C for 10 min.

Cloning and sequencing gfyrB

ThegyrB gene was sequerd according to Abdelsalagt al[24]. The amplified products were cloned
into pGEMT easy vector (Promegdadison, WI, USA), and the recombinant plasmid was introduced into
9a0KSNAOKALF O2fA 51 phd ¢KS vL! LINBLI {LAY aAyALNBLI 1Al
plasmid DNA. Sequencing reactions were performed using the oligonucleotide grii886 (6
ATTTAGGTGACACTATAGAed T7 (FAATACGACTCACTATAGGGth the Genoméd.ab DTCS Quick Start
Kit (Beckman Coulter, Fullerton, CA, USA). The samples were then loaded into the CEQ 8000 Genetic Analysis
System (Beckman Coulter) and the nucleotidguence were determined. The nucleotide sequences were
analyzed usinghe BioEdit version 7.(25]. The phylogenetic analysis was carried out by the neighbor joining
method using MEGA version[86]. The nucleotide sequences of tlggrB gene were submittéto the DNA
Data Bank of Japan (DDBJ) nucleotide sequence database. The accession numbers of sgyjBreess are
AB971238, AB971239, AB971240 and AB971241.

Parasitology

The body cavity was openagsing three line technique and internal organs werplaced on Petri
dishes and examined for the presenceanfy possible internal parasitesnisakis Also, squastpreparations
from internal organs were made and examined under both low power (10 X) and medium power (40 X) light
microscope for possible ergpment ofhelminthes withspecial reference to nematodeBeing highly zoonotic
to human, Anisakislarvaewere themain target of the parasitological examination during the entire survey.
Larvae wereexamined using both stereo (X4) and compound (X1@)icroscopes Qlympus, USAfor
morphological identification). The suspecinisakidarvae were collected using either sharp needle or forceps
then moved to vials containing hot 4% formaldehyde solution in physiological saline for morphological studies.
For light microscopical examination, they were cleared with glycerin adegrtb [27. Identification ofthe
Anisakidarvaewas based otthe morphology of digestive tract, the position of the boring tooth in relation to
the excretory pore, and the morpholggfthe post-anal tail with a typical terminal mucr§28, 29.
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Histopathology

Tissue specimens frorkidneys, spleen and livewere fixed in 10% neutral buffered formalin for
routine histopathological examinations. The fixgeecimensvere washed inap water overnight and exposed
to ascending concentrations of ethanol (70, 80, 90 and 100%), cleared in xylene and embedded in paraffin.
Tissue slides of 5 um thick sections were prepared and stawidd hematoxylin and eosin (H&EJhe
histological alteations of H&E stained tissue sections were microscopically assessed unddOl¥ high
microscopid40 X)powers.Thehistopathologicgbrocedures wergerformed according t§30].

Statistical analysis

This experiment was designed by Randomized Cetmlock Design (RCBD). Data were analyzed
using Statistical Analysis Systf88] utilizing the analysis of variance (ANOVA).

RESULTS

Themeanvalues of water temperature we °C, and 32 ppior salinity Thefish total length ranged
from 8.5 t022.5cm (15.5 cm atverage)ynd average weight wab0gm.

Clinical findings

External tinical examination of the collected black scorpionfish has revealed the presence of variable
degrees of fin rot, skin hemorrhagesnd skin ulcerg¢Fig. 1) Internally,the dissected fishes were suffering from
splenic congestion, ancertain degree®f fibrinous inflammation / adhesions of the internal organs. Further,
most of the abdominal cavity, liver, intestinal wall, and gonads were suffering from mild nemiatfedgéons
which were further identified as\. pegreffi larvae Interestingly, huge portion of the kidney tissue was
completely replaced withhe anisakidnematode thatremarkablychangel the color / texture of the kidney
tissueinto to pale whitish brown colof rubbery texture(Fig. 2)

Figure 2An ultra-magnification of the renal tissue showing an extreme case of severe infestation of the kidney tissue
with Anisakispegreffilarvae.
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Parasitoloy

Macroscopical as well as microscopieahminations of ish tissues haveevealed the presence of
anisakid larvae with relative distributiowithin the internalorgans as well ageritoneal cavity. The general
morphology of alketrieved larvalnematodesexamined by light microscopsonsorted withthat of A. pegreffi
based upon morphological criteridescribed by [29, 33 (Tablel).To date, this finding represents tfiest
recordof such anisakid species $hporauscollectedfrom the Libyancostof the Mediterranean Sedn visual
examination, some worms look wdering through the surface of internal organs and abdominal chétyae
were usually found encapsulated in tight flat coil/amthe viscera of fisiThetotal number of anisakidkrvae
collectedfrom all infected fish was 1284 thistage larvae Exanination indicated that92.2% ofthe total
retrieved aniskaidarvae werelodged inthe kidney {Table2). Intensity of anisakid worms in most of the
internal organs and abdominal cavity were ranging frofs Worms per organ, whiléairly large portions of
kidneys werelargelyoccupied with huge number ofA. pegreffilarvae. The average intensity ofnisakis
infection in different internal organs of examined black scorpionfish were 92.4; 4.8; 1.6; 0.7 and 0.19 in kidney
abdominal cavity liver, spleen and gords, respectively (Tabl®.

Table 1: Morphological characteristics of the retrievéhisakispegreffithird larval stage

Morphological criteria Measurement in um
Total body length 11.1026.7
Maximum body length 0.380.60
Distance of nerve ring to anter end 0.200.30
Length of esophagus 1.042.11
Ventriculus length 0.500.78
Ventriculus width 0.120.26
Tail length 0.050.12
Mucor Length 0.02-0.03

Table 2: Intensity ofAnisakisinfection in different internal organs of examined black scorpiorifis

# fish Total number Intensity of Anisakis larvae in black scorpionfish organs
of retrieved Abdominal cavity Liver Spleen Gonads Kidney
Anisakis larvae | Number % Number % Number % Number % Number %
1 109 5 4.587 2 1.835 1 0.917 1 0.917 100 91.743
2 100 3 3 1 1 1 1 0 0 95 95
3 100 5 5 1 1 1 1 0 0 93 93
4 98 4 4.082 2 2.041 0 0 0 0 92 93.878
5 90 3 3.333 2 2.222 1 1.111 0 0 84 93.333
6 69 7 10.145 1 1.450 1 1.450 0 0 60 86.957
7 70 3 4.286 2 2.857 0 0 0 0 65 92.857
8 100 6 6 2 2 1 1 1 1 90 90
9 88 5 5.682 1 1.136 1 1.136 0 0 81 92.045
10 80 4 5 1 1.25 0 0 0 0 75 93.75
11 70 5 7.143 2 2.857 2 2.857 0 0 61 87.143
12 65 0 0 0 0 0 0 0 0 65 100
13 60 0 0 0 0 0 0 0 0 60 100
14 110 9 8.19 3 2.73 1 0.91 1 0.91 96 87.273
15 75 5 6.667 2 2.667 0 0 0 0 68 90.667
Total 1284 64 4.984 22 1.713 10 0.779 3 0.234 1185 92.290

Table 3: Average Intensity dinisakisinfection + S.E. in different internal organs of examined black
scorpionfish.

Internal organ Intensity of Anisakis infection
(%)
Abdominalcavity 04.8812 + 0.656 b
Liver 01.6724 +0.228 ¢
Spleen 00.7600 + 0.191 cd
Gonads 00.1913 + 0.094d
Kidney 92.4960 + 0.958 a

I 020Y gl tdzSa R2y Qi KI @S GKS
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Histopathology

Microscopical examinationf H & E stained sections from kidsayf black scorpionfish has revealed
the presenceof severelymphocytic infiltrations of the interstitial rendlssue, focainterstitial fibrous tissue
proliferation together with moderate necrotitssueand severedegeneration of glomerular tufts with severe
lymphocyticinfiltration. At the level of nephrog) svere renal tubular degeneration and necrosis of renal
tubular as well as glomerular tissueere recorded Fig.3). In respect to spleen , examination of Hé&tained
splenic tissuesections have presentedevere melanomacrophage centers (MMC) activatiorsevere
lymphocytic infiltration within the splenic tissue together with splenic disoigation of splenic parenchyma
In liver, focal necrosis of hepaticissue with marked interstitial lymphocytinfiltration, severevacuolar
degeneration and disorganization of hepatic congse obvious through all examined liver secti¢Riy. 4)

Figure3A. Photomicrograph of black scorpionfish showing severe lymphocyitifiltrations of the interstitial renal tissue

(H & E, 10X); B. Focal interstitial fibrous tissue proliferation together with moderate necrotic tissue (H & E, 40X); C.
Severe degeneration of glomerular tufts with severe lymphocytic infiltration (H&E, X D. Severe renal tubular
degeneration and necrosis of renal tubular as well as glomerular tissues (H&E, 40 X).

Figure 4 A. Photomlcrograph of black scorplonflsh splenlc tissue showing severe melanomacrophage centers (MMC)
activation(H & E, 10X); Bsevere lymphocytic infiltration within the splenic tissue together with splenic disorganization

of splenic parenchyma (H & E, 40X);Focalnecrosis of hepatic tissue with marked interstitial lymphocytic infiltration
(H&E, 10 X). D. Severe vacuolar dagetion and disorganization of hepatic cords (H&E, 40 X).

May - June 2015 RJPBCS 6(3) Page No. 1542



{ | ISSN: 0975-8585

[ =

Morpho-chemical characteristicef retrieved isolates

Vibrio vulnificus isolates were recovered fromall examinedS. porcuskidney samples. The typical
greenish coloniesn TCB®/ere observedAll isolates from the examinedinically affected. porcugxhibited
the typical morphological/ biochemical characteristicsf V.vulnificusreported by[33]. Bacteriawere short
Gramnegative motile, oxidase, catalase positive, and O/F positwighout gasproduction. All isolates were
sensitive to theVibrio static agent O/129 (10 and 150 mg /diStie morphechemical characteristicsf the
retrievedV. vulnificussolateswere summarized atable(4).

Table 4: Selected morphohemical charcteristics ofie retreivedVibrio vulnificusisolates

Morpho-chemical characteristics Results

Colony morphology on TCBS Green colonies

Gram staining Gram negative slightly curved short rods

+

Motility

Growth in 0 % NacCl

Growth in 3 % NacCl

+|+ ]|

Growth in 6 % NacCl

Growth at 42C

Oxidation / Fermentation +

Oxidase

Catalase

+|+|+|=|"

Gelatinase

H,S production N

Indole

+ 1

Nitrate reduction

Arginine dihyrolase

+

Lysine decarboxylase

Ornithine decarboxylase

Esculin hydrolysis -

Urease -

VogesProkauer

Sensitivity to 0/129: 10ug , 150 pg +

GymB sequence analysisf retrieved isolates

All V. vulnificusisolates reacted positively to thgyrB gene primers that were designed from DNA
gyrase beta subunigyrB) gene o¥. vulnificugGenBank aassion number EU118199). A single amplification
product with the expected size of 6&fp wasdetected forall the examined isolates (F&). ThegyrByene
sequences of four isolatagtrieved from the examinedblack scorpionfish were submitted to the GenRan
sequence database. The sequences derived fitoenfour retrieved isolatesvere identified aggyrBsequence
of V. vulnificudased orthe standard nucleotidenucleotide BLAST results. @dtrievedisolateswere identical
(100% sequence identity). The phylogén tree generatedon the basis othe gyrByene sequences of.
vulnificusisolatesretrieved from scorpionfish and other relate. vulnificussolated from eels, oyster and
human were shown irFigure 6). The phylogramhas obviouslyexhibited that all seqiencedV. vulnificus
isolatesfrom scorpionfish/ eeldelonged to only one cluster, and they were separated from other rel&ted
vulnificusisolated from oyster and human.
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680-bp

Figure 5Amplification of the gyrB locus extracted from scorpionfish winificusisolates andV. vulnificusATCC33149

yielded 680bpwhen the primer pairsgyrB f1 and gyrB r2 were used. Lane M, marker; lane V1, vulnificus
ATCC3314fnes 2, 3 and 4black scorpionfish isolat® vulnificus lanes 5, 6 and 7, red scorpionfish iats V.

vulnificus
strain bisco1
strain bilsco2
Scorpionfish in Libya
strain resco1
strain resco2
strain E86) EF642684) eel in Spain
strain 11-2-90 (EF642685) eel in Norway
ATCC 33149) EF642686
B]» Eel in Japan
INCIMB 2136 (EF 64268
JJO72 (EF642633) human in Taiwan
B122 (AY705492) oyster in India
= PRC 10143 (EU118215) human in USA
|_| C7184 (EF642654) human in USA
YJ016 (BA000037) human in Taiwan
} } } } } i
0.010  0.008 0.006 0.004 0.002 0.000

Figure 6:Phylogenetic tree generated based on the comparative analysis of the gyrB gene sequences, showing the
relationship among the scorpionfish strains of V. vulnificus and related isolates of V. vulnificus of human, eels and

oyster.
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DISCUSSION

Disease is an interactiobetweenthree dynamicfactors, hostenvironmentpathogen in a definite
period oftime [34; 35].Environmental change, especially habitat degradation by anthropogenic pollutants and
oceanographic alterations indad by climatic, can influence parasitiost interaction [36]. The drect
dumping of municipal sewage into the Mediterranean shalleaginis a classical regime that is adopted by
many countries like Egypt, Libya, Tunisia and Morocco and many other bagrdeosuntrie$37]. Such
irresponsible antenvironment behavior is representing a continuous evolving source of biological/chemical
sorts of pollution with consequent degrading effects on the natural marine environments as well as its
biodiversity35, 38]. Municipal sewage may possibly transfer vulnerable zoonotic biological agents from land to
the sed39]. Communicable pathogens such as Vibrisadaholera, Vparahemolyticusand V. vulnificuy and
zoonoticAnisakid nematodesA. simplex , A. typicand A. pegreffi) are among those biological agenfShese
nematodes or any of thelife stageswill be dispersednto sea waterand eventuallysettling down tothe filter
feeder shellfish/bivalvesvhich willthen be eaten bythe benthicfishes likeS. porcus

In the current study, e taxonomical measures of theetrieved anisakid nematode perfectly
coincided withthe standardmorphological criteriaf A. Pegreffdescribed by29,32].Briefly,total body length,
esophageal length ankkngth/ width of the ventriculs are much shorter thathose reported for A. simplex
and A. typicaAlthoughA. pegreffiwere among the most prevaleitnisakisspecies reported iEuropearhake
(Merlucciusmerlucciu¥ from Tripoli coast, Liby§B], yet we firstly reportit in the black scopionfish from
Tripoli.

Also, the identity of retrievedV. vulnificusisolates was presumptively confirmed by the semi
automated API 20 E test and affirmatively confirnigda panel of highly specific molecular assajke fact
that al V. vulnificudsoldes havereacted positively to thegyrB gene primers that were designed from DNA
gyrase beta subunitgyrB) gene ofV. vulnificu§GenBank accession number EU11818Q)urately confirm
their identity . The sequences derived frotine four strains were iderfied asgyrB sequence ol/. vulnificus
based on standard nucleotidaucleotide BLAST resultéccurately, thefour isolates, collected from
scorpionfish, were identical (100% sequence identitfhe subsequently made phylograhave obviously
revealedthat all sequenced scorpionfisheelsV. vulnificussolates belonged to only one cluster, and they
were separated from other relate¥. vulnificis isolatesfrom oyster and humanThese molecular data were
not previously reported at any study through Libyaanmy country at the North African Mediterranean coast.
Thus, asucceedingrail of molecular studies should be further done on scorpionfish collected from other
geographical locations through the Meditarnean coastind other cohabitating fish species\aslI.

At the aquatic environment, theoncurrent parasitic / bacterial factions are the real scenaridsr
infections in the natural environments where water bodies agurally inhabited bya wide spectrum of
ubiquitous bacteria and parasitg®; 40]. Sunetal. [41] explained an endosymbiotic relationship betweEn
columnareand the parasitic ciliatéchthyophthiriusmultifiliis in which the bacteria adheres to the psite
through association witlthe cilia. The case is not onlgstricted to the endoaybiontrelationship between the
parasite andbacteria but aso extended taa synergistic type of relationship imhich the parasite enhances
the bacterial invasiotinto the fish skin wh consequent diseasdevelopment][39,40, 42,43].

From public healthperspective,Sahat al [44] have indicated that heavy nematode infection in
intestinal loops of Indian diarrheal patients has drasticatiynunesuppressed the local intestinal mucosal
immunity in such way that the prevalence of tliquitous V. Cholera pathogenic bacteria was too high
concurrently with the intestinal nematode infectiorin a very similar way, we would assume an aquatic model
of nematode/vibrio concurrent infection in théenthic teleost scorpionfish. Theroracious night eating
behavior of back scorpionfish allow them to apprehend as much as theyfican the marine mussels and
mollusks[6]that contain early larval stages of the highly zoondtiisakisspecies.Once get lodged into the
gastrointestinal tract of the fish, the earnisakisarvae starts a unique stage of development intbl&rval
stage which is capable of invading intestinal wall to peritoneal cavity , blood circulation and then to different
internal organs with special preference to hematogenous organs like kidney Bwhsphdarval migration of
the 3° larval stages through the intestine would demolish or at leastupt the local mucosal resistance of
intestinal epithelia of this night eating fisfllhere is awell-establishedfact that Vibrios are among the
symbiotc bacteria living inside the intestine of fishes asttier aquatic species with a very facultative 45j.
However, the apparent suppression of the intestinal mucosal immunity have synergized together with the
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continuouslychanging intestinal environmergH to favor an acute invasiornnto the intestine then to the
blood circulation. After arriving the circulatiptypical case of septicemia is on the way through which the
bacterial toxins where secreted and pathogen lodged into internal organs like kisiplegn andiver[46; 47].

Vibrio possesses a wide array of virulence factors, including acid neutralization, capsular polysaccharide
expression, iron acquisition, cytotoxicity, motility, and expression of proteins involved in attachment and
adhesio45, 46,48]. These factors likely require concerted expression for pathogenesis to take place.
Conclusively. vulnificugs a complex microorganism with physiological characteristics that contribute to its
survival in the marine environment and in the humaosty7-49).The microscopic wounds induced by the
Anisakislarval migration through intestinal wall and other internal organ with consequent microscopical
hemorrhages at these organs woytdoducea reliable amount of iron du#o blood cell damagen a very
similar way to the action ofscarisn the human intestind44]. The sequestere@on representsan eminent
enhancer forV. vulnificuspathogenicity within the fish body athe iron acquisition is one of the main
pathogenic mechanisms of such pathoff#).This could describéow V. vulnificustogether with Anisakis
larvaewere synergistically working in a very aggressive way to induce a clinical diseastangéiéish.

It is welldocumented that temperature rise abo2°C enhance¥fibrios pathogenidy and virulence
by the folowing mechanisms: increases the bacterial growth rate by an average of 30%; increases the
adhesion capacity of the bactarm to the fish tissudd9,51]. The sharp derease in dissolved oxygen due to
temperature rise above2-25°C jeopardizes the immune system of fish by increasing the paterof the
ubiquitous bacterial invasigaQ]. Surveys combining information on bacteriological and parasitological burden
under natural conditions have shown that mixed infections angy w®@mmon, and hence the etiology of some
disease outbreaks or clinical conditions is complex and difficult to ascribe to a single pa#txgks2]. In
the current study, black scorpionfish collected from western coast of Tripoli, Lilayepresentedsigns of
seveeV.wlnificusinfection concurrently witta heavyinfestationof A pegreffilarval amsakid nematode.
It was evident that the high rate of larval nematode entrapment by teenatopoietickidney tissue has
resulted in relatively low prevalence tife same larvae in other internal organs within the same fish. This can
be explaird bythe whitish discoloration and elastic texture of the infestednidgls which were explained by
the huge number of larvae occupying fairly large portions or even thigecatea of the kidney. The necrotic
foci, tubular degeneration, lymphocytic infiltration and fibrous tissue proliferation are all sequels of the larval
nematode entapment within the kidney tissuéWe inferentially hypothesizkthat the damaging effect of
Anisakidarvae on intestinal mucosal immunity and renal humoral / cellular immunity would have presented
the main triggering factor in swift invasion gf vulnificusto fish tissues and the subsequent enhancement of
the pathogenic mechanism of the patien.

Several studies have been performed on the molecular identification of the géii® using the
sequencing method targeting some housekeeping gd68ks They have reported that the rRNA genes which
are usually used for studying the phylogenettationship show very much interspecies homology in the case
of Vibrio spp hencethey are not suitable for phylogenetic analysis Vibrio spp ThegyrB gene which
encodes the subunit B protein of DNA gyrasel type || DNA topoisomeraseis distributediversally among
bacterial species. ThgyrBsequences of.vulnificususually provide additional discrimination power tha8 S
rDNA sequences and may enable identification at the species level of even most closely\felattficuof
different biotype; therefore it is ideally fitted to phylogenetic studigs].

Herein, thesequencing of theyyrB gene was performed to match different isolates collected from
different scorpionfish. A 100% sequence identity was determined anvongulnificussolatesirrespective of
fish origin. Thus, the phylogenetic analysis demonstrated thatMishulnificussolates belonged to one cluster
with that isolated from eels and distinct from othér. vulnificusrecovered from human and oyster.
Interestingly, V. vulnifizis of fish origin appeared to be more related 8. vulnificusbiotype 2that is
responsible of eel mortalities. Our results suggested tipatByene analysis also could be a valid tool for
inferring relationships among intrspecies bacteriapecies€.g. & a typing tool at the strain level).

Fish parasites play a major role in marine biodiversity, causing serious damage in feral fish
populations in few report§54]. The location oAnisakidarvae in the kidney of fish might impair the immunity
of fish, askidney is the main organ of immunity. Bacterial pathogens vectored by nematodes pose serious
aquaculture, economic and human health threatdowever little is known of the ecological and evolutionary
aspects of pathogen transmission by nematodes.
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CONCUSION

In conclusiorthe detection of thetwo diverse etiological agent. vulnificusndA. pegreffiin kidneys
of the affectedfish is consideredhe firstrecord of such complex concurrent infectionklack scorpionfishS.
porcug acrosghe MediterraneanSea Thevoracious feeding habitsf such benthic fish together with their
wide spatial distribution closer to some of the marine mammals (final host forAthisakiy as well as
municipal sewage pollution couldhve synergized together to induce théscussed systemipathology.We
also hypothesizehat V. vulnificuswas lodged within nematode worms or at one of its life stages before
invading fish intestine with consequent spread into other internal organs during its visceral larval migration
stage

ACKNOWLEDGMENTS

Authors would like express their sincere gratitude to.lMshamed TekalyTarekDakhil,Hossam Al
Beshtyand KhawllahKhairallahthe graduate students at the Department of Poultry and Fish Dise&sesilty
of Veterinary Medicine , Univetg of Tripoli for their valuable assistance during the sample collection, clinical
and microbiologicaéxaminations.

REFERENCES

[1 Szabolcs N, Attila B, RékRIiBI6s B.Mediterr AquacultJ2010;1: 2835

2] Nazlic M, Paladin,Bocina |. ActaAdriati@®14; %: 6574

[3] ScarcellaG, GratiFabil G. Turkish J Fish Aq8ai2011;11: 433444

[4] Maricchiolo G, Casella G, Mancusp®énovese LAquacultRes2014doi: 10.1111/are.12500
[5] La Mesa G, La Mesa Mmassetti PMarine Biol2007;150: 13181320.

[6] .0 cePy I BII. BUkish J Fish Aqu&ati2009;9: 99103.

[7] Fernandezlover D, Faliex E, Sanclderez P, Sasal BayleSempere JT. Aquacultug910;300: 10
16.

[8] Farjallah S, Slimane BB, Busi M, Paggi L, Amor N, Blel H5S@il ¥ St A 2 { d2008;A081 a A (i 2 €
371379

[9] Choi SH, Kim J, Jo JO, Cho MK, Yu HS,,Obl M$Korean J Parasit@011;49:3%44.

[10] Eissa AE, Zaki MSheid SThe 4th Global Fisheries and Aquduatd Research Conferenc&iza,
Egypt 2011, pp. &.

[17] Abdelaiz M, Eissa AE, Hanna@kadaMVA. InternatJ Vet Sci Me@014;1(2): 87-95.

[12] Moustafa M, Eissa AE, Laila AM, Gaafar AY, Abumouragilgdkdy MY. Res J Pharm BibemSci
2014;5 (4):95109

[13] Moustafa M, Eissa AE, Laila AM, Gaafar AY, AbumourgilgdKdyMY. Res J Pharm BlblemSci
2015;6 (1): 466477

[14] Givens CE, Bowers JC, DePaola A, Hollibaugdnds JlLettApplMicrobiol2014;58:503¢510.

[19] Sanjuarg, GonzaleZandelas /Amaro CAppl EnvironMicrobiak011;77: 688,695

[16] Horseman M4ASurani S. Int J Infect (1611;15: 15€166.

[17] Harris LJGriffithsMW. Food Res 11992;25:457469.

[18] Parvathi A, Kumarktsarunasagarl.Environ Microb2005;7:9951002

[19 Arculeo MRiggio RQuad | R Pe NCNRL988;V: 61-75.

[20] Stoskopf MK. WB Saunders Compai893

[27] Whitman K lowa State Press, lowa004

[22] Austin B Austin DA Springer Netherland012, pp. 35411

[23] Gardel CMekalanos JInfect Immunl1996;64:2246;2255.

[24] Abdelsalam M, Chen Stoshida T. FEMS Microbli@tt 2010;309:105113.

[25] Hall TA. Nucleic Acids Symp$@9941: 9598.

[26] Tamura KPetersorD, Peterson NStecher G, Nei MKumar S. MolBiolEvabD11;28: 27312739.

[27] Moravec F Justine JL. ActaParasiffl05;50: 323331.

[28] Martin-Sanchez J, ArtacHReinoso ME, Digzavilan M ValeroLépez A.Mol Biochem Parasitol
2005;141: 155162.

[29] Quiazon KMA, Yoshinaga T, tearMD, OgawaK JParasitoR009;95: 12271232.

[30] Bancroft J5tevens AChurchill Livingtone, London, New York & Tokyo, 1996, pg1992.

[31] S.AS Version 9.00. SAS Institute Inc., Cary, NC, 28R

May - June 2015 RJPBCS 6(3) Page No. 1547



(32
[33]
(34
[35]
[36]
[37]
[38]
[39]
[40]
[41]

[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]
(52

[53]
[54]

[ =

ISSN: 0975-8585

Davey JT. J. Helmint|971;45: 53:72.

Tison DL, Nishibuchi M, GreenwoodSddler R.Appl Environ Microbial982;44: 64@;646.
Hedrick RP. J AquatAnim Hedl®08;10: 10¢111.

Eissa AE, Tharwat [¥aki MM Chemospherg2013;90(3):1061-1068.

Khan RA. J Parasitol R®4 2;ID 237280

Abdalbh MAM Abdallah AMA. Environ Monit AsseX308;146: 139145.

Khan RAhulind AdvParasitol 199130, 201238.

Perkins SH-entonA. Internat JParasitdi?006;36(8): 887894.

Eissa AE, Zaki MAbdelAziz AinterdiscBioCenter2010;2: 1-5.

Sun HY, Noe Jaiber J, Coyne RS, Casdithnley D, Clark TG, Findly RC, Dickers@m\ppl Environ
Microbiol 2009;75: 74457452.

Kabata ZPhiladelphia: Taylor & Francl®85,pp. 318.

Plumb JA.Louisna: World Aquaculture Societ{997,pp. 212228.

Saha MR, AlamMAkter R, JahangR Bangladesh J Pharma@6l08 3: 9696

Thompson Flida TSwingsJ Mol BiolRev2004;68(3): 402431.

Linkous DAQliver JD. FEMS Microbla#tt 1999;174: 20¢214

Jones MKOliver JD. Infect. Imm@®09;77: 17281733

Strom MSParanjpyeRN. Microbednfect 20002(2): 177-188.

Oliver JD. SpringgdSA, 2005, pp. 25276.

Wright AC, Simpson LI®@liver JDInfect Immuri981;34: 503507.

DePaola ANCapers GMAlexander DOAppl Environ Microbial994;60(3): 984988.
Bricknell JRaynard RThe 10th Annual New England Farmed Fish Health Management Workshop,
Eastport, ME, USR002

Cohen AL, Oliver JD, DePaola A, Feil EJ, BokpgEEENviron Microbid2007;73:55535565.
Haseli M, Malek MPalm HW. Zoota2®10;2492: 2&48.

May - June 2015 RJPBCS 6(3) Page No. 1548



