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Abstract 

Vibriosis is considered the most important threatening disease 

problem facing aquaculture specially Mugil capito (Liza ramada). This 

study aimed to conduct bacteriological study on Vibriosis in different 

fish farms in El-Dakahlia and Damitta governorates. The isolated 

bacteria on tryptic soya agar (TSA) with 2% sodium chloride gave 

circular creamy colored colonies. On thiosulfate citrate bile salt sucrose 

agar (TCBS) gave yellow colonies for Vibrio alginolyticus and gave 

green colonies for Vibrio parahemolyticus. PCR yielded a single specific 

and clear amplificated band of expected size 737Bp and 387Bp for         

V. alginolyticus and V. parahemolyticus respectively. The total 

prevalence of Vibriosis infection in Mugilcapito in study was 

56.11%.The highest infection rate was recorded during summer season 

with prevalence rate 88.88% followed by spring 63.63%, winter 45.90% 

and the lowest was during autumn with prevalence rate 37.50%.Total 

prevalence of Vibrio alginolyticus among naturally infected Mugil capito 

was 69.76%. While Vibrio para hemolyticus in Mugil capito was 

30.24%. 

INTRODUCTION 

Mullets are an important component of Egyptian aquaculture and are 

considered as one of the most important cash crops from artisanal fisheries in 

the numerous lagoons throughout the country. Mullet has a very wide 

geographic distribution. The gray or stripped mullet is found in the coastal 

waters, estuaries and lagoon of tropical and subtropical zones.  

Vibrio bacteria occur widely in aquatic environment and are part of the 

normal flora of coastal seawater and are opportunistic pathogens in many 
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marine animals (Austin and Austin, 2007). The infectious reservoir in cultured 

fish were numerous including, apparently healthy fish harboring Vibrios, 

shellfish, rotifers Invertebrates and scavenger fish feeding around cages 

(Mizuki el al., 2006). 

The genus Vibrio comprises more than 45 species, most of which are 

widely distributed in marine environment. The Vibrio species affected all type 

of fish of either marine or freshwater fish all over the world in different areas of 

Asia, America, Australia, Africa and Europe (Reham, 2009). 

Vibrio alginolyticus and Vibrio parahemolyticus are responsible for mass 

mortalities among fish stocks in many marine fish farms throughout the 

Mediterranean area and severe economic losses in aquaculture worldwide 

(Snoussi et al., 2008). Vibrio alginolyticus and Vibrio parahaemolyticus are 

important halophilic Gram negative pathogens, which cause serious episode to 

marine fish and shellfish (Marhual et al., 2010). 

This study was planned to carry out a bacteriological survey on Vibriosis 

in different fish farms in (El-Dakahlia and Damitta governorate). Also to isolate 

and identify Vibrio isolates encountered in Mugil capito fish with molecular 

identification of isolated strains of Vibrio. 

MATERIALS AND METHODS 

Fish used for field studies: 

A total number of 319 Mugil capito (Liza ramada) of different body 

weight ranging 70 - 450g were collected randomly from El-Serw brackish water 

fish farms (2‰ salinity) (EL-Dakahlia governorate) and El-Ratama fish farms 

(40‰ salinity) (Damitta governorate) in the period from January 2014 to end of 

the year during four seasons. Fish were transferred alive to Animal Health 

Research Institute (AHRI) - Al Mansoura branch and subjected to clinical, post 

mortem and bacteriological examination for isolation of Vibrio spp. 
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Clinical examination: 

External clinical examination was performed using the method described 

by Schaperclaus et al. (1992) and Internal (Post mortem) examination according 

to Austin and Austin (2007). 

Bacteriological examination: 

Sampling and primary isolation of bacteria was carried out according to 

(Noga, 1996), Purification of bacterial isolates (Austin and Austin, 2012), 

Identification of bacterial isolates through Gram stain (Shape and arrangement 

of bacteria according to method described by Lucky (1977), Motility test and 

Oxidase test (Buller, 2004) 

Identification of the isolates by API® 20 E: Analytical profile index 

system according manufacture guide (Buller, 2004), Growth of bacteria in 

different concentration of sodium chloride, other conventional test: Catalase 

test, V.P. reaction and Hydrogen sulphide on TSI media 

Molecular identification of Vibrio by polymerase Chain reaction (PCR): 

Procedures for total genomic of Vibrio sp. Samples were done according 

to protocol of Omega Co. (USA.LMt.). The reaction consists of 40 cycles; each 

cycle consisted of denaturation at 94 
o
C for 30 sec followed by annealing at 

30
o
C for 30 sec and extension at 72

o
C for 30 sec (Di pino et al., 2005). There 

was an initial delay for 15 min at 95 
o
C at the beginning of the first cycle and 10 

min delay at 72
o
C at the end of the last cycle as a post extension step the 

product was stored at –20 
o
C or 4

o
C. Gel documentation system was applied for 

data analysis using Total lab analysis software (Geldoc-it, UVP, England). 
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Table 1. Target gene, oligonucleotide primer sequence and PCR amplicon (Bp) 

for Vibrio alginolyticus and Vibrio parahemolyticus. 

Gene Sequence 
Molecular 

weight 

Collagenase 

(Di pino et al.,2005). 

F: (5-CGAGTACAGTCACTTGAAAGCC-3) 
737 Bp 

R: (5- CACAACAGAACTCGCGTTACC-3) 

PR72H 

(Lee et al.,1995) 

Vp32:(5-CGAATCCTTGAACATACGCAGC-3) 
387 Bp 

VP33: (5-TGCGAATTCGATAGGGTGTTAACC-3) 

RESULTS AND DISCUSSION 

Clinical signs and post mortem changes of infected Mugilcapito 

withVibriosis:  

The common clinical signs in examined naturally infected Mugilcapito with 

Vibrio spp. were dark coloration of skin, detached scales, hemorrhage on several 

parts of the body surface, mouth, base of fins, abdomen, opercula and around the 

anal opening, distended abdomen, eroded fins (Figure 1A). 

Post mortem finding showed pale enlarged liver with hemorrhagic on it 

edge, congested kidney, congested enlarged spleen, enlarged gall bladder, ascetic 

fluid in the abdominal cavity, liquefaction of internal viscera (Figure 1B).sings 

and post mortem finding agreed well with Khalil and Abd El-Latif (2013) for 

Mugil capito. Also These results are in agreement with  Jale and Gulsen (2008) 

for Dicentrarchus labrax; Marzouk et al. (2009) for Red Grouper, Sea bass and 

Sea bream; Abd El-Galil and Mohamed (2012) for Gomphosus    caeruleus. 

Sidrophore-mediated iron-sequestering system followed harmful effect of 

extracellular products as cytotoxins, enterotoxins, lytic enzymes, protease, 

collagenase, chondroitin sulfatase, amylase, and different hemolysins. These 

substances responsible for invasive and proliferative processes in fish. 

Furthermore, destruction of critical components of both circulatory and immune 

systems by these extracellular products (Anzaldi and Skaa 2010; Labella et al., 

2011and Naka et al., 2013). 
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1. A. 

 

1. B. 

Figure 1. A. Naturally infected Mugil capito with Vibrio spp. showing 

haemorrhages on several parts of the body surface, base of anal 

fin and erosion of caudal fin. 

1. B. naturally infected Mugil capito with Vibrio spp. showing 

congested enlarged liver and congested kidney. 

Bacteriological examination (Etiological agents): 

Vibrio alginolyticus appeared as large convex yellow colored colonies on 

TCBS agar Subculture on TSA agar with 2% salt gives swarmed pale large 

colonies. Gram staining of isolated bacteria revealed that they were Gram-

negative straight to slightly curved rods under oil immersion lens (Figure 2A & 

B).   

Vibrio parahemolyticus appeared as green colored colonies on TCBS 

agar. The colonial appearance of V. parahemolyticus displayed, green convex 

colonies on TCBS agar and no swarming appeared when sub-cultured on TSA 

agar. The Gram staining displayed Gram negative rods and relatively 

pleomorphic. 
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Eleonor et al. (1997); Buller (2004) and Liu et al. (2004) isolated Vibrio 

alginolyticus and Vibrio parahemolyticus by these same characters  

Vibrio alginolyticus strains were oxidase and catalase positive, sensitive to 

Vibriostatic agent O/129, growth at wide range of temperature (20-35
o
C) and no 

growth appeared at 0% NaCl but was able to grow at different concentration of 

salt 2%, 3%, 4%, 6%, 8% and10%. These results completely agree with Zorrilla 

et al. (2003) in Spain in different marine fishes. 

Biochemical identification: 

Vibrio spp. are sensitive to Vibriostatic disc O/129 (150 μg). Positive 

reaction for lysine decarboxylase, indole production, tryptophane desaminase, 

gelatinase, glucose and mannitol fermentation. Negative for Ortho-nitro-phenyl 

galactosidase, arginine dehydrolase, citrate utilization, H2S production, urea 

hydrolysis, inositol, sorbitol, rhamnose, mellibiose, and arabinose fermentation. 

Vibrio parahemolyticus strains were Gram-negative motile rods, oxidase 

and catalase positive, sensitive to Vibriostatic agent O/129. No growth appeared 

at 0% and 10% NaCl but was able to grow at different concentration of salt 2%, 

4%, 5%, 6%, 8%. Yiagnisis and Athanassopoulou (2011) found that                   

V. parahemolyticus grew in up to 8% NaCl and no growth at 0% and 10% NaCl 

and recorded that V. parahemolyticus positive for lysine decarboxylase, indole 

production, tryptophan deaminase, gelatinase, glucose and mannitol. On the other 

hand these strains were negative for ortho-nitro-phenylgalactosidase, arginine 

dehydrolase, ornithine decarboxylase citrate utilization, H2S production, urea 

hydrolysis, VP, inositol, sorbitol, sucrose, rhamnose, mellibiose and amygdalin 

fermentation.  
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2. A. 2. B. 

Figure 2. A. Gram- negative straight to slightly curved rods of Vibrio 

alginolyticus and Vibrio parahemolyticus ( 1000X). 

2. B. Large yellow colored colonies of Vibrio alginolyticus on TCBS 

agar. 

Molecular identification: 

Phenotypic methods of identification is problematic, does not seem firm 

enough to confirm tested Vibrio strains. Molecular identification is a must tool in 

which molecular biology tools provide rapid and accurate method for diagnosis 

(Picard and Bergeron, 2002 and Pusterla et al., 2006). 

Three isolates were positively reacted to the collagenase gene primers to 

produce unique, specific and clear band of the suspected size (737Bp), 

corresponding to the (737Bp) internal fragment of the collagenase gene primers 

(Figure 3) These results agree with the findings of Di Pinto et al. (2005); Marhual 

et al. (2010) and Lajnef et al. (2012)  

Four isolates were positively reacted to the pR72H gene primers to produce 

unique, specific and clear band of the suspected size (387Bp), corresponding to 

the (387 Bp) internal fragment of the pR72H gene primers (Figure 4). Also, Lee 

et al. (1995); Robert-Pillot et al. (2002) and Bermúdez-Almada et al. (2014) 

demonstrated that amplification of the pR72H fragment, for amplicons of 387 

Bp, is a powerful tool for reliable identification of V. parahaemolyticus. 
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Figure 3. Agarose gel electrophoresis of products obtained after PCR 

amplification of collagenase gene of three V.  alginolyticus strains 

extracted from Mugilcapito yielded (737 Bp) using forward and 

reverse primers.  

 

Ld. Indicate 100bp size ladder. 

1indicateV. alginolyticusstrains isolated from spleen. 

2 indicate V. alginolyticusstrains isolated from liver.                    

3 indicate V. alginolyticusstrains isolated from   kidney.  

 

Figure 4. Agarose gel electrophoresis of products obtained after PCR 

amplification of the pR72H gene of four V.  parahemolyticus 

strains extracted   (387Bp) using forward and reverse primers. 

 

Ld. Indicate 100bp size ladder 

1indicateV. parahemolyticusstrains isolated from gill. 

2 indicate V.  parahemolyticusstrains isolated from spleen.                     

3 indicate V.  parahemolyticusstrains isolated from liver.                    

4 indicate V.  parahemolyticusstrains isolated from kideny. 
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Epizootiology of Vibriosis: 

Prevalence of Vibrio spp. infection: 

At the present study the result of total prevalence of Vibrio spp.is 

56.11%.This result nearly agree with El-Gendy (2013) who recorded 44.1% 

prevalence of isolated microorganism from some salt water fish. In contrast 

this result was slightly lower than 69.9% previously recovered from Sea 

bream in southwestern Spain (Zorrilla et al., 2003). Also Akayli et al., 

(2008) reported that the percentage of Vibriosis due to Vibrio spp. was 

70%. While our results were higher than 34.28% of mortalities in some 

marine fish recorded by Moustafa et al. (2010).This difference in prevalence 

might be attributed to different locality and species variation.  

Percentages of infection of Vibriosis from El-Serw and El-Ratama fish 

farms were 52.15% and 61.65% respectively (Figure 5). Higher prevalence in 

El-Ratama fish farm than El-serw fish farm may be due to water salinity in El 

Ratama fish farm ranged from (33.50- 45.50 ppt) while water salinity in El 

Serw fish farm ranged from (0.80-3.40 ppt). Tantillo et al. (2004); Austin and 

Austin  (2012); Chen et al. (1999) and Sabir et al. (2013.) They demonstrated 

that, Vibrio species mostly of marine origin, halophilic, and higher values of 

salinity enhanced more Vibrio infections. 

The seasonal prevalence of isolated bacteria was highest during summer 

season with prevalence rate 88.88% followed by spring (63.63%), winter 

(45.90%) and the lowest was autumn with prevalence rate 37.5%.Similarly, 

Eissa et al. (2013) found that the highest seasonal prevalence was recorded in 

summer (56 %) followed by spring (48%) then autumn (26.67%) and winter 

(13.33%). Also, Sabir et al. (2012) recorded that highest outbreaks of                  

V. alginolyticus were during the warmer seasons.Also, Nagib (2011) observed 

that high prevalence of bacterial infections was correlated with high 

temperature recorded in summer season. This result was in agreement with 

previously reported by Moustafa et al. (2010) who reported that the total 



Study On Vibriosis In Mugil Capito 

 In El-Dakahlia And ….. 

 

28 

prevalence of bacterial infection was recorded in summer season (40.81%) 

while the lowest was recorded in winter (15.91%). 

 This can explained by higher temperatures reduced immune capability 

and decreased resistance to infection so fish become susceptible to septicemic 

diseases (Lawson, 1995 and Cheng et al. 2005). 

The total prevalence of Vibrio alginolyticus among naturally infected 

Mugil capito was 69.76%. Our results were in accordance with previously 

reported by Sabir et al. (2012) who recorded 70. 2%  prevalence rate. This result 

was higher than 37.5% previously reported by El- Adawy (2010). Also, this 

result higher than those previously reported by Hussain (2002) who mentioned 

that the total prevalence of Vibrio alginolyticus was 14.61%. Similarly, this result 

was higher than those reported by Zorrilla et al. (2003) who recorded that Vibrio 

alginolyticus represent 21.35%. Furthermore, Wafeek et al. (2007) isolated V. 

alginolyticus from Grey mullet fish (Mugilcephalus) collected from Sharm El-

Sheikh with percent of 39%. In contrast, this result was lower than prevalence 

recorded by Abdel-Aziz et al. (2013) who found that total prevalence of V. 

alginolyticus for sea bream and sea bass were 82.19% and 87.28% respectively. 

Total prevalence of V. parahemolyticus among naturally infected 

Mugil capito was 30.24%. This result was slightly higher than Hassanein 

(2007) who mentioned that V. parahemolyticus in shrimp was 23.7%.The 

same result were slightly higher than 21.5% previously recovered from 

crayfish and periwinkle (Adebayo-Tayo et al., 2011).Similarly, this result 

higher than prevalence recorded by Abdel-Aziz et al. (2013) who reported 

total prevalence of V. parahemolyticusfor sea bream and sea bass were 

10.27% and 6.79% respectively. 
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Figure 5. Showing prevalence of Vibriosis among Mugil capito in relation to 

different localities.   
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 دراسة عمي عدوي الفبريو في الطوباره في محافظتي الدقهمية ودمياط
 ,1جمال النوبي ,1زينب مصطفي عبدالسلام

 2سمر عبدالحكيم ,1عبدالحكيم المر

 .مصر–جامعة الزقازيق  -كمية الطب البيطري-قسم امراض ورعاية الاسماك  1
  .مصر-المنصورة-معهد بحوث صحة الحيوان 2

 يــص العربــالممخ

يُعتَبرررررُ مرررررض النبريررررو  مررررن اَررررم ويك ررررر المجرررركستَ المرلِررررية الترررر  تُواجررررُ  الاسررررتزراع السررررمك  
سررمك  طوبررار  مررن  محرراقظت  الدقهميرر  و دميرراط  319وبخاصررة اسررماك  العاامررة البوريررة. تررم تجميرر  عرردد 

معزولرة وخلعت لمنحص الميكروبيولوج  لعزل وتصنيف عترات النبريو وعمل اختبار اللراوة لمعترات ال
 من الاسماك  واستخدام البيولوجيا الجزياي  ق  التجخيص. 

( بالراق  TSA) اظهرت طرق التجخيص التقميدير  ان البكتريرا المعزولر  عمرم المنابرت البكتيرير 
% كموريررد الصرروديوم اظهرررت مسررتعمرات بكتيريرر  مسررتدير  و لونهررا كريمرر  بينمررا البكتريررا المعزولرر  عمررم 2

و  ( اظهررررت مسرررتعمرات بكتيريررر  صرررنراس المرررون بالنسرررب  لمنبريرررو الجينررروليتيكسTCBSالمنابرررت البكتيريررر  )
مستعمرات بكتيري  خلراس  المرون بالنسرب  لمنبريرو براراَيموليتكس . البكتريرا المعزولر  َر  عصريات سرالب  

ناعرررل الجررررام منحنيررر  ومتحركررر  تحرررت العدسررر  الزيتيررر  . باسرررتخدام التنررراعست البيوكمياايررر  قهررر  ايجابيررر  لت
. تنمررو عنررد   151 μg( O/129الاوكسرريداز والكترراليز وتظهررر حساسرري  لاقررراص النبريررو البيوكيمياايررة )

%. تظهررر العترررات تنرراعست متباينرر  وتررم تأكيررد دلررك بأسررتخدام 8-1مرردي واسرر  مررن المموحرر  تتررراو  بررين 
 .API®21 Eنظام 

 737Bpلمحجررم المتوقرر   انررتت تناعررل البممررر  المتسمسررل )بانرردات( وحيررد  ومتخصصرر  ووالررح 
 لكس من النبريو الجينوليتيكس و النبريو باراَيموليتكس عم  التوال .  Bp 387و

وقررد اكرردت النترراات ان اجمررالم انتجررار الاصرراب  بميكررروب النبريررو قررم اسررماك الطوبررار  قررم َرر   
هررا %(.يمي88.8% وكانررت اعمرر  نسرربة اصررابة قرر  قصررل الصرريف )51.11الدراسرر   قرر  المتوسررط َررو  

 %(.37.5الربي   م الجتاس بينما كانت اقل نسبة اصابة ق  قصل الخريف )
 


