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INTRODUCTION  

 

Although mariculture is a significant investment for the Egyptian fishermen, 

diseases and high feeding cost are the main challenges hindering the sustainability and 

economic success of this field (Abdelaziz et al., 2017). 
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Cymothoid isopods are known to have harmful impacts on fish. Hence, 

their host-parasite relationship must receive much attention. This study 

investigated the phenotypic and genotypic characterization of  Vibrio 

alginolyticus recovered from both fish and isopod which may correlate isopod 

to the transmission of V. alginolyticus. Thirty-two V. alginolyticus strains from 

both freshly dead moribund fishes and their isopods were studied; 18 strains 

from Tilapia zilli in Manzla Lake and 14 strains from Solea aegyptiaca in 

Qaroun Lake. In addition,, 3 strains were isolated from the water of both lakes. 

Biochemical, antibiogram, species-specific PCR and phylogenetic analysis of 

16S rRNA gene were performed. Moreover, water physicochemical factors and 

isopod identification were done. The physiochemical analysis of water samples 

from both lakes showed bad water quality of high temperature, low dissolved 

oxygen levels and high values of almost all chemical parameters. The results 

revealed the isolation of Nerocila orbignyi isopod in both Manzla and Qaroun 

Lakes, while Levonica  redmanii isopod was only found in Qaroun Lake. V. 

alginolyticus strains from fish, isopods and water showed the exact 

antimicrobial susceptibility profile. They were susceptible to erythromycin, 

imipenem and trimethoprim/ sulphamethoxazole, while they were resistant to 

ampicillin, lincomycin, colistin and penicillin. In the species-specific PCR 

using the collagenase gene, all tested isolates showed the characteristic V. 

alginolyticus amplicon of 737 bp. The phylogenetic analysis of partial 16S 

rRNA gene sequence revealed that V. alginolyticus isolates from fish and 

isopod showed 100% similarity with each other and 99.23% similarity with 

water strain, suggesting that the isopod was the likely source of infections. In 

conclusion, we demonstrated that the deterioration of water quality strongly 

related to the high prevalence of isopods could be a potential vector in the 

transmission of V.alginolyticus in T.zilli and S. aegyptiaca  fish.    
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Disease poses a serious threat to aquaculture environments owing to fish living 

in poor conditions besides pathogens (Addo et al., 2017). Inadequate disease surveillance 

and climate change are additional variables that raise the risk of disease. Climate change 

has a potential impact on parasites, directly or indirectly via changes to host 

characteristics, such as distribution, physiology, behavior and mortality (Callaway et al., 

2012; Lõhmus & Björklund, 2015).  

Aquaculture offers an ideal habitat for parasitic infections because of high 

stocking densities and hosts' susceptibility (Barber & Poulin, 2002). Isopods are marine 

parasites that prefer to live in warmer waters (Rameshkumar & Ravichandran, 2014), 

causing serious economic losses to fishermen by killing, stunting or injuring fishes 

(Ravichandran et al., 2016(. Mechanical damage to fish epithelial tissues, occurring as a 

result of parasite invasion and movement, generates entry points for pathogens (Xu et al., 

2012). In addition, the parasite itself may act as vector of other pathogenic organisms 

(Horton & Okamura, 2001). Rising in temperature might enhance parasite fitness and 

speed up the spread of the disease in a single outbreak (Lõhmus & Björklund, 2015). 

Vibrio alginolyticus is one of the most dangerous pathogens in marine 

aquaculture, causing serious losses among many fish and shellfish species ( Austin et al., 

2012; Kang et al., 2016). Skin darkening, scale loss, hemorrhages on numerous regions 

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

anal opening, eroded fins and ascites were all observed in V. alginolyticus infected fish  

(Elsayed et al., 2021). Vibriosis is linked to high salinity (30-35ppt), high temperature, 

parasite infestation and mechanical damage (Haenen et al., 2014; El-Bouhy et al., 2016; 

Abdelaziz et al., 2017).  

Infestation with Nerocila phaiopleura isopod induce vibriosis in Stolephorus 

commersonii (Rajkumar et al., 2007).  In this context, (Younes et al., 2016b) discussed 

a correlation between N. orbigny isopod and bacterial infections (V. alginolyticus, A. 

sobria and S. aureus), causing sever mortalities among Tilapia zilli and Solea vulgaris. 

Though our previous study illustrated concurrent isopod infestation and vibriosis among 

T. zilli and S. aegyptiaca (El-kabany et al., 2023), little is known about the host-parasite 

relationship in inducing the disease. Therefore, the present study was designed to 

investigate the phenotypic and genotypic characterization of V. alginolyticus recovered 

from both fish and isopod that may correlate isopod infestation to the transmission of V. 

alginolyticus in T. zilli and S. aegyptiaca fish in Egypt's marine environment. 

MATERIALS AND METHODS  

 

1. Fish sampling 

          During the summer of 2019, 120 dead moribund fish (44 T. zilli and 76 

Solea aegyptiaca) were gathered from the marine environment of the Deeba 
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triangle, Manzla lake and Qarun Lake in the Fayoum province. After being 

properly identified, samples were taken to the lab for additional analysis. 

2. Chemical analysis of water  

Water samples were collected; temperature, dissolved oxygen, pH and salinity 

were measured in situ using digital thermometer (HANNA®, range 0–100°C), Do meter 

(HI 9147- Europe, Romania), digital pH meter (Jenway® Model: 550) and salinometer 

(Portable optical TDS salinometer/ refractometer®). Total hardness, chlorides (CL), 

ammonia (NH3), nitrate (NO3) and nitrite (NO2), Sulfates (SO4) and  phosphorus(PO4) 

were determined according to the methods of APHA (2005). Iron was also determined 

using specific kit (HI-3834 Iron test kit). Results were compared to recommended 

permissible limits of USEPA (2006). 

3. Bacterial isolation  

3.1. Fish  

 32 vibrio strains were isolated from freshly dead moribund infested fishes; 18 

strains from T. zilli in deeba triangle, Manzla Lake and 14 strains from S. aegyptiaca 

from Qaroun Lake (El-kabany et al., 2023).  

3.2. Isopods 

Isopods were removed from the fish body surface, gills and branchial region 

using fine-tipped sterile forceps. After identification of samples, collected isopods were 

sent to the laboratory for parasitological identification and bacterial isolation. For 

bacterial isolation, isopods were washed three times using phosphate buffer saline and 

surface-sterilized with 70% Ethanol. After blotting their bodies dry, they were pooled, 

homogenized and serially diluted in a sterile physiological saline solution (Delhoumi et 

al., 2020). All prepared samples were then inoculated into brain heart infusion broth 

(BHIB; HIMEDIA, India) and incubated at 28°C for 24h. A loopful of the obtained broth 

culture was then streaked on the Vibrio selective media Thiosulfate-citrate-bile salt- 

Sucrose (TCBS; HIMEDIA, India) supplemented with (2% NaCl) at 28°C for 24h. 

3.3. Water  

Bacterial isolation from water samples was performed according to (APHA, 

2005). Briefly: Ten-fold serial dilutions were made aseptically then streaked on TCBS 

media at 28°C for 24h. Pure colonies were stored in BHI + 15% (vol/ vol) glycerol at- 20 

°C for further identification. 

4. Bacterial Identification 

4.1. Morphological and biochemical examination 

Pure cultures isolated from fish, isopod and water were identified morphologically, based 

on colony, Gram staining and motility, and biochemically according to the study of 

(Brenner et al., 2005).  

4.2. Antimicrobial susceptibility test 

 Isolates of V. alginolyticus were tested for antimicrobial susceptibility by Disk  

diffusion method (Bauer et al., 1966) on Mueller–Hinton agar (Oxoid, UK) with 2% 
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(w/v) NaCl. Result of each antimicrobial was classified as susceptible (S), resistant (R), 

or intermediately resistant (I) according to the guidelines developed by CLSI  (2020). 

The following antimicrobial discs (HIMEDIA) were used: ampicillin (AMP; 10µg), 

ciprofloxacin (CIP; 5µg), erythromycin ((E; 15µg), linomycin (L; 2µg), oxytetracycline 

(OTC; 30 µg), Imipenem (IPM; 10 µg), trimethoprim-sulfamethoxazole (SXT; 25 µg ), 

gentamicin (GEN; 10 µg), rifampicin (RIF; 5 μg), colistin (CL; 10 µg ) & penicillin (P; 

10 µg). 

4.3. Genotypic identification 

DNA was extracted using boiling technique (Devi et al., 2009). V. alginolyticus 

was identified by species-specific PCR using collagenase gene according to Di Pinto et 

al. (2005). Genetic relatedness was performed by the amplification of  partial Vibrio 16S 

rRNA according to Montieri et al. (2010). The 16S rRNA PCR products of 3 strains 

from fish and its isopod and from water in Deeba triangle were sequenced using Genetic 

Analyzer 3500 (Applied Biosystems) and blasted at the NCBI Blast home page 

(https://blast.ncbi.nlm.nih.gov/Blast/). Multiple alignments were conducted using the 

BioEdit Clustal W program (version 7.0.1.4). A neighbour-joining phylogenetic tree was 

built using MEGA X software version 7.0 (Kumar et al., 2018). 

 

RESULTS  

 

1. Water analysis 

        The physiochemical analysis of 3 water samples from both Deeba triangle and 

Qaroun Lake showed bad water quality of high temperature, low levels of dissolved 

oxygen and high values of almost all chemical parameters (Table 1). 

2. Postmortem examination 

The postmortem examination of isopoda infested fish revealed opened mouth, 

skin darkness, extensive external hemorrhages all over the body, around the head and at 

the base of the fins, abdominal distention, turbid eye, abrasions, body emaciation, 

detached scales, external excessive mucous secretion, presence of one or more than one 

isopod in gill chamber (unilateral or bilateral) or on the body surface attached to skin and 

slight protrusion of gill cover (operculum) (Fig. 1).  

https://blast.ncbi.nlm.nih.gov/Blast/
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Fig. 1.  Infested T. zilli showing open mouth, turbid eye, external excessive mucous 

secretion, hemorrhage on slightly protruded gill cover and abdomen and slight abdominal 

distention 

Table 1. Physicochemical analysis of water samples in Manzla and Qaroun Lakes 

 

Manzla Lake Qaroun Lake 

Permissible limits 

(USEPA, 2006) 

Temp.(°C) 31.5 29.9 8 – 28
a
 

pH 9 8.7 6.5–8.5 

DO(mg/L) 4.2 4.7 > 5
a
 

Salinity 34.13 36.6 

Varies according to 

geographical region 

Hardness (mg/L) 737 650 

>300 mg/l 

considered Hard 

water 

Chloride (mg/L) 769.6 405 250 mg/l 

Ammonia (mg/L) 2.3 1.5 0.05–0.5 mg/l 

Nitrite (mg/L) 3.3 1.5 0.01–0.03 mg/l 

Nitrate (mg/L) 7.5 6.2 2-5 mg /l 

Sulphate (mg/L) 146.7 214 200 mg/l 

Phosphate (mg/L) 2.7 2.4 0.5–0.7 mg/l 

Iron 2.7 2 1 
a
 (CCME, 2007)
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       The necropsy findings showed accumulation of serous fluids in the abdominal cavity, 

congested spleen, kidney and liver, while in other advanced cases, the liver appeared 

pale. 

3. Isopod Identification 

Two species of cymothoids (Crustacea,:Cymothoidae) were detected; Nerocila 

orbignyi in Manzla Lake (Fig. 2), while in Qaroun Lake, N. orbignyi and Levonica 

redmanii were found (Fig. 3).  

 
Fig. 2. (a) N. orbignyi isopod infesting both gills of T. zilli in Deeba triangle, Manzla 

Lake; (b) Dorsal view of N. orbignyi; (c) Ventral view of N. orbignyi 

 

 

Fig. 3. (a) N. orbignyi isopod attached to S. aegyptiaca in Qaroun Lake; (b) Levonica 

redmanii infesting gills of S. aegyptiaca in Qaroun Lake; (c) Dorsal view of L. redmanii; 

(d)Ventral view of L. redmanii 
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4. Phenotypic characterization 

From Manzla Lake, 18 isolates were retrieved from both T.zilli and their isopods. While 

from Qaroun lake, 14 isolates were purified from both S. aeqyptiaca and their isopods. 

From water samples, 3 strains were isolated from both Manzla and Qaroun Lakes. On 

TCBS agar plates, large greenish yellow colonies of V. alginolyticus were observed. 

Under microscope, Gram-negative short comma- shaped curved rods and motile bacteria 

were viewed. Isolates from fish and their isopod and from water samples showed the 

same biochemical characteristics. All isolates were positive in oxidase, catalase, indole, 

Vogas Proskauer, methyl red production, fermentation of glucose and sucrose, gelatin 

hydrolysis and nitrate reduction. Isolates were all negative in urease and H2S production.   

Table (2) shows antimicrobial sensitivity of V. alginolyticus strains isolated from 

Manzla Lake. All isolates from fish and their isopod showed 100% susceptibility profile 

agreement for all tested antibiotics. Water isolates showed almost the same profile that 

was reported in fish and isopod isolates. All strains were sensitive to erythromycin, 

imipenem and Trimethoprim /sulphamethoxazole (SXT). Oppositely, they were resistant 

to ampicillin, oxytetracycline, lincomycin, rifampicin, colistin and penicillin. 

Intermediate resistance was observed for ciprofloxacin and gentamycin.  

Table 2. Antimicrobial sensitivity of V. alginolyticus isolates fish (n = 18), isopod (n = 18), water 

(n = 3) in Deeba triangle, Manzla Lake 

 Fish sample Isopod samples Water samples 

 
S I R S I R S I R 

Amp10 
 2     

11.1% 

16     

88.9% 

 2 

11.1% 

16 

88.9% 

 1       

33.3% 

2     

66.7% 

CIP5 
10 

55.6% 

8 

44.4% 

 10     

55.6% 

8 

44.4% 

 1    

33.3% 

2 

66.7%  

E15 
18      

100% 

  18      

100% 

  3        

100% 

 

 

L2 
  18      

100% 

  18     

100% 

  3        

100% 

OTC30 
 2     

11.1% 

16     

88.9% 

 2 

11.1% 

16    

88.9% 

 1      

33.3% 

2     

66.7% 

IPM 10 
18 

100% 

  18      

100% 

  3        

100% 

 

 

SXT 25 
18 

100% 

  18      

100% 

  3        

100% 

 

 

GEN 10 
11 

61.1% 

7   

38.9% 

 11     

61.1% 

7 

38.9% 

 1           

33.3 % 

2 

66.7%  

RIF 5 
  18      

100% 

  18      

100% 

  3        

100% 

CL 10 
  18      

100% 

  18      

100% 

  3        

100% 

P 10 
  

18      

100%   

18      

100%   

3         

100% 
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Table (3) displays antimicrobial sensitivity of V. alginolyticus strains isolated 

from Qaroun Lake. All isolated strains from water, fish and their isopod showed 100% 

susceptibility profile agreement for all tested antibiotics. All isolates were sensitive to 

ciprofloxacin, erythromycin, oxytetracycline, imipenem, SXT, gentamycin and 

rifampicin. While, they were resistant to ampicillin, lincomycin, colisitin and penicillin. 

 

Table 3. Antimicrobial sensitivity of V. alginolyticus isolates for fish (n = 14), isopod (n 

= 14), water (n = 1) in Qaroun Lake 

  

5. Genotypic characterization 

V. alginolyticus was confirmed by species-specific PCR using collagenase gene. 

All tested isolates showed the characteristic V. alginolyticus amplicon size of 737 bp. 

The partial sequences for V. alginolyticus 16S rRNA gene from Deeba triangle, 

Manzla Lake were submitted with accession numbers (MZ413925), (MZ423872), 

(MZ497102) for fish, isopod and water, respectively, in the Gene Bank 

  Fish samples Isopod samples Water samples 

  S I R S I R S I R 

Amp10   14  

100% 

  14  

100% 

  1    

100% 

CIP5 14    

100% 

  14   

100% 

  1    

100% 

   

E15 14   

 100% 

  14   

100% 

  1    

100% 

   

L2   14    

100% 

  14    

100% 

  1    

100% 

OTC30 14  

100% 

  14 

100% 

  1    

100% 

     

IPM 10 14    

100% 

  14   

100% 

  1   

 100% 

   

SXT 25 14    

100% 

  14   

100% 

  1    

100% 

   

GEN 10 14    

100% 

  14   

100% 

  1   

 100% 

   

RIF 5 14   

 100% 

  14   

100% 

  1    

100% 

   

CL 10   14    

100% 

  14    

100% 

  1    

100% 

P 10     14    

100% 

    14   

100% 

    1   

 100% 

https://www.ncbi.nlm.nih.gov/nuccore/MZ413925
https://www.ncbi.nlm.nih.gov/nuccore/MZ423872
https://www.ncbi.nlm.nih.gov/nuccore/MZ497102
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https://blast.ncbi.nlm.nih.gov/Blast.  The derived sequences were clustered with their 

relevant sequences using neighbor-joining phylogenetic tree. The phylogenetic analysis 

showed two major clades. The first clade contains our V. alginolyticus isolates which are 

embedded among other V. alginolyticus isolates with >96-97% strong bootstrap value, as 

demonstrated in Fig. (4). V. alginolyticus isolates from fish and isopod showed 100% 

similarity with each other and 99.23% similarity with water strain. V. alginolyticus 

strains, derived from fish, isopod and water showed identity of  99.85%, 99.84%  and 

99.56% respectively, with V. alginolyticus (MK102582-KR347340) from china, V. 

alginolyticus LC456723 from  Indonesia, V. alginolyticus MG438511 from Thailand and 

V. alginolyticus KT005561 from India.    

 

Fig. 4. Neighbor-joining phylogenetic tree showing sequences of V. alginolyticus partial 

16S rRNA gene with accession numbers (MZ413925), (MZ423872), (MZ497102) for 

fish, isopod and water, respectively, and the most closest other sequences. 

 

DISCUSSION 

 

Cymothoid isopods, the most frequent category of fish crustacean parasites are 

known to have harmful impacts on fish. Hence, their host-parasite relationship must 

receive a lot of attention (Mariasingarayan et al., 2020). This study investigated the 

https://blast.ncbi.nlm.nih.gov/Blast
https://www.ncbi.nlm.nih.gov/nucleotide/MK102582.1?report=genbank&log$=nucltop&blast_rank=5&RID=50DPJHU9013
https://www.ncbi.nlm.nih.gov/nucleotide/KR347340.1?report=genbank&log$=nucltop&blast_rank=36&RID=50D0ZJ94013
https://www.ncbi.nlm.nih.gov/nucleotide/LC456723.1?report=genbank&log$=nucltop&blast_rank=22&RID=50DF4YR0013
https://www.ncbi.nlm.nih.gov/nucleotide/MG438511.1?report=genbank&log$=nucltop&blast_rank=30&RID=50DPJHU9013
https://www.ncbi.nlm.nih.gov/nucleotide/KT005561.1?report=genbank&log$=nucltop&blast_rank=39&RID=50D0ZJ94013
https://www.ncbi.nlm.nih.gov/nuccore/MZ413925
https://www.ncbi.nlm.nih.gov/nuccore/MZ423872
https://www.ncbi.nlm.nih.gov/nuccore/MZ497102
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phenotypic and genotypic characterization of V. alginolyticus recovered from both fish 

and isopod that may correlate isopod infestation to the transmission of V. alginolyticus in 

T. zilli and S. aegyptiaca.  

Unproper water physicochemical factors have a strong impact on fish health and 

their resistance against diseases (Younes et al., 2016a; Abou-Okada et al., 2017). In 

addition,  increased water temperature contributes to higher prevalence of parasitic 

infestations and bacterial invasions of fish (Karvonen et al., 2010). In our study, high 

water temperature was recorded in both Manzla and Qaroun; (31 5 C) an  (2     C), 

respectively. This is the optimum temperature for V. alginolyticus (Austin et al., 2012). 

Moreover, V. alginolyticus adhesion on intestinal mucus, a temperature-related virulence 

factor, occurs at 30  C (Yan et al., 2007). Water temperature also had a significant 

positive correlation with the isopod infestation rate (Mahmoud et al., 2019). In this 

study, pH level of 9.0 and 8.7 was recorded in Deeba triangle and Qaroun Lake, 

respectively. This pH is slightly different from that recorded in the study of Marcogliese 

and Cone (1996) who stated that, alkaline pH has slight effect on the parasite abundance. 

For salinity, we observed 34.13 ppt and 36.6 ppt in Deeba triangle and Qaroun Lake, 

respectively. High water salinity has been strongly correlated with Vibrio infections in 

fish (Abdelaziz et al., 2017). In addition, The synthesis of peritrichous flagella by V. 

alginoliticus, which are responsible for a swarming movement on solid surfaces, depends 

mainly on temperature and salt concentration (Ulitzur, 1975). The present study found 

high ammonia levels in both Manzla and Qaroun; (2.3 mg/L), (1.5 mg/L), respectively. 

This result agrees with the findings of Ahmad et al. (2016) and Mahmoud et al. (2019) 

who found a positive relation between ammonia and isopod infestation rate. Iron level 

(2.7 mg/l), (2mg/l) in Deeba triangle and Qaroun Lake, respectively, was higher than the 

permissible limits. Dissolved oxygen; (4.2 mg/L), (4.7 mg/L) was lower than normal 

acceptable range. (Chen et al., 2011) explained that the sharp decline in dissolved 

oxygen accompanied by high levels of ammonia and iron are most likely factors that 

trigger infection development and impair fish immune system.  

Isopods infest many species of fish worldwide, resulting in major economic 

losses (Ravichandran et al., 2011). At present, little is known about the role of isopods 

as probable vector for bacterial diseases. During the current study, two cymothoid 

isopods were found: L. redmanii identified according to Brusca (1981) and N. orbignyi 

identified according to Al-zubaidy and Mhaisen (2013).  N. orbignyi was isolated from 

gill chambers of T. zilli in Deeba triangle. This result coincides with those of Abdel-latif  

(2016) and Younes et al. (2016b). For S. aegyptiaca, N. orbignyi was isolated from the 

skin. This agrees with the studies of Samn et al. (2014) and Mahmoud et al. (2016). L. 

redmanii was collected in the present work from the gills of S. aegyptiaca, which is the 

same site of infestation reported in the study of Khalaf-allah and Yousef (2019). 

Infested fish showed slight protrusion of gill cover (operculum), atrophy and hemorrhage 

at attachment site; this may be due to feeding activity, attachment, fixation and 
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locomotion of isopod, resulting in a decrease in the respired oxygen levels of damaged 

gill epithelium. These results are in agreement with those of Ali and Aboyadak (2018) 

and  Khalaf-allah and Yousef (2019).  Other common recorded clinical signs for T.zilli 

and S. aegyptiaca  were darkened external body surfaces, hemorrhage on several parts of 

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

swollen abdomen, excessive mucus secretion, turbid eyes, ulcers and detached scales. 

This result is supported by previous studies (El-Bouhy et al., 2016; Abdelaziz et al., 

2017; Khafagy et al. 2021). While, the necropsy findings are nearly similar to those of 

Abdelaziz et al. (2017) and El-Sayed et al. (2019). 

Regarding V. alginolticus characterization, all fish, isopods and water isolates 

exhibited the same phenotypic characters. Our results concur with those of Khafagy et al. 

(2021). In the current study,  V. alginolyticus strains from fish, isopod and water in 

Manzla and Qaroun Lakes showed the exact antimicrobial susceptibility profile. They 

were susceptibile to erythromycin (100%), imipenem (100%) and 

trimethoprim/sulphamethoxazole (SXT) (100%) while resistant to ampicillin; (66 - 

100%), lincomycin (100%), colistin (100%) and penicillins (100%).   These results are in 

consent with those of Abd El Tawab et al. (2018) and Khafagy et al. (2018). Isolates 

showed high resistance to oxytetracyline and rifampcin in Deeba triangle, whereas they 

were highly sensitive to them in Qaroun Lake. On the other hand, isolates showed 

intermediate susceptibility to ciprofloxacin and gentamycin in Deeba triangle, this was in 

complete accordance with (Aly et al. 2019), while they were highly sensitive to 

ciprofloxacin and gentamycin in Qaroun Lake; this finding in consistent with those 

recorded in previous studies (El Sayed et al., 2019; Sadat et al., 2021). Variations in the 

results of antibiotic sensitivity tests between Manzla Lake and Qaroun Lake may be due 

to environmental pressure of repeated usage of antibiotics in previous outbreaks leading 

to the dramatic growth of antimicrobial resistance (Abdel-Aziz et al., 2013), making it 

urgent to make antibiogram susceptibility test before application of antimicrobial agents 

in aquaculture farms to overcome problems of antimicrobial resistance. 

In this study, phenotypic, biochemical and PCR identification of our V. 

alginolyticus isolates were confirmed by 16S rRNA sequence analysis. Phylogenetic tree 

exhibited that V. alginolyticus isolates from fish and isopod showed 100% similarity with 

each other and 99.23% similarity with water strain, confirming that fish and isopod 

strains are of the same origin. This result strongly suggests the transmission of V. 

alginolyticus, either from fish to isopod or from isopod to fish. Even though the isopod 

has got V. alginolyticus from the hosted fish, it could be able to detach and attack another 

fish, with the possibility of transmitting the infection to the new host.  Our results are 

supported by recent findings of Goffredi et al. (2023) who found that, Vibrio (100% 

prevalence) dominated the microbiomes of marine obligate blood-feeders (OBF), 

including isopods (Nerocila), and that these microbiomes have been low in range as 

compared to host fish skin surfaces and seawater. Fluorescence microscopy evaluation 
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revealed that Vibrio cells were limited to the digestive lumen inside and across the blood 

meal for all examined OBF species. 

         In conclusion, the deterioration of water quality by sewage and agriculture 

discharges strongly related to high prevalence of isopod could be a potential vector in the 

transmission of V.alginolyticus in T.zilli and S. aegyptiaca  fish inhabiting Manzla and 

Qaroun Lakes.  
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