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Vibriosis is a serious bacterial disease causing significant mortalities among 

farmed marine shrimp. The current study aimed to identify and characterize 

Vibrio spp. incriminated in the mass kills of the Litopenaeus vannamei shrimp 

from earthen ponds located in the vicinity of Lake Manzala in Shatta City, 

Damietta, Egypt. Moribund shrimp exhibited lethargic swimming behavior and 

redness/congestion of almost all body appendages and telson. Ponds' water 

parameters remarkably deteriorated. A high surge in water temperature (32°C), 

elevated levels of unionized ammonia (0.9 mg/L), and a remarkable decrease in 

dissolved oxygen (DO) (3mg/L) were all recorded during the period of disease 

outbreak and mortality episode from July through September 2021. Vibrio 

parahaemolyticus (30 isolates) and V. alginolyticus (23 isolates) were 

exclusively isolated from clinically affected shrimps collected during the mass 

kills episode. The identity of the retrieved isolates was confirmed through gene 

sequence and phylogenic analysis. Histopathological examination revealed 

different degrees of degeneration, sloughing, and necrotic changes through 

hepatopancreatic tissues together with marked inflammatory haemocytic 

infiltrations within the muscular tissues of the affected shrimps. A combined 

therapeutic strategy was adopted to stop mortalities and enhance shrimp health 

within the affected shrimp ponds. Permanent baths of hydrogen peroxide 40 % 

solution (in water) alternated with Yucca schidigera extract solution for 1week, 
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INTRODUCTION  

 

Shrimp farming makes a significant contribution to global food security and 

economy (Bardera et al., 2021). Shrimp aquaculture started in Egypt in 1985 (Sadek et 

al., 2002). The industry is steadily growing with the existence of numerous megaprojects 

to establish a competent shrimp farming sector (Elgendy et al., 2015). The total 

production in 2019 approached 8305 MT, with a value of 103 million US dollars. The 

aquaculture sector contributes with 2 % of the total shrimp production in Egypt, about 

123 MT (FAO, 2018). Penaeus semisulcatus, P. japonicas, and Metapenaeus stebingi are 

among the most common species in Egypt (Sadek et al., 2002). 

 The white leg shrimp, Litopenaeus vannamei, is one of the most economically 

valuable species in the shrimp aquaculture, accounting for more than 70% of the 

industry's total world output (FAO, 2018). The suitability of L. vannamei for farming 

over a wide variety of environmental conditions (e.g., salinity, temperature), its rapid 

growth rates, and its capacity to withstand high stocking densities are all positive 

attributes of this shrimp species (Bondad-Reantaso et al., 2012). Extensive, semi-

intensive, and intensive production systems may be used in commercial shrimp 

cultivation tactics (Sadek et al., 2002). However, to satisfy the increasing demand, the 

intensification of shrimp production in commercial ponds is growing rapidly (Elgendy et 

al., 2015). Several production outputs, such as growth performance, health, and 

survivability of shrimp, are compromised as a consequence of overstocking (Bondad-

Reantaso et al., 2012).  

The increasing incidence of infectious diseases in farmed shrimp is commonly 

coupled with a combination of negative factors, including water quality degradation, 

accumulation of organic wastes, bad management practices, and the occurrence of 

abnormal behaviors such as cannibalism (Elgendy et al., 2015). All those factors 

collectively compromise the immune defense mechanisms, making shrimp susceptible to 

invading pathogens (Elgendy et al., 2015).   

Vibrios are important pathogens in the global shrimp farming industry. Vibrio 

spp. are ubiquitous in the aquatic environment, and they initiate destructive infections 

upon environmental deterioration (Elgendy et al., 2015). Vibrio parahaemolyticus, the 

causative agent of acute hepatopancreatic necrosis, causes fatal infections, especially at 

the early life stages of shrimp, with massive mortality exceeding 70% and colossal 

economic losses. In addition, other Vibrio spp., such as V. splendidus, V. harveyi, V. 

alginolyticus, and V. mimicus can cause infections in penaeid shrimp (Elgendy et al., 

2015; Kongrueng et al., 2015; Soto-Rodríguez et al., 2015). 

together with Florfenicol powder at a dosage of 25 mg / Kg shrimp biomass in 

diet were very effective in reducing mortalities, improving swimming behavior, 

normalizing feeding intake, and enhancing the general health of the affected 

shrimps. 
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The present study aimed to unlock the puzzling etiologies of shrimp mortalities in 

earthen pond-based facilities at Damietta. Phenotypic, genotypic, and molecular 

characterization of retrieved isolates, together with the histopathology of moribund 

shrimps, was an essential asset to determine the definite etiology behind the mass kills. 

Ultimately, a field-based treatment trial to stop the uprising mortalities and control the 

disease outbreak was strictly applied through the affected earthen pond facilities. 

 

MATERIALS AND METHODS  

 

Case history and sampling 

Five earthen ponds stocked with Pacific white leg (L. vannamei) shrimp located in 

the vicinity of Lake Manzala at Shatta City, Damietta, Egypt, have faced mass mortalities 

(60% mortalities) during the period from July through September 2021.  The shrimp 

stocking densities were 100.000 /acre through the affected farms. The average body 

weight of shrimp was 16.5 g. Shrimps were fed a 40 % protein pelleted diet from 

Skretting
®
 in Egypt. The daily water exchange rate in shrimp ponds was 25%.  

Moribund shrimp exhibited lethargic swimming behavior and redness/congestion 

of almost all body appendages and telson. Pond's water parameters recorded during the 

disease outbreak and mortality episode were noticeably poor. A high surge in water 

temperature (32°), elevated levels of unionized ammonia (0.9 mg/L), and a remarkable 

decrease in dissolved oxygen (DO) (3mg/L) were reported shortly before and during the 

disease outbreak. 

A total of 100 moribund shrimp weighing 16.5 g on average were collected from 

five earthen ponds through the outbreak area suffering from mass kills (20 samples/farm). 

Shrimp were transported alive in fiberglass tanks with pond's water supplied with 

constant oxygen supply to the Aquatic Animal Medicine and Management Laboratory 

(AAMML), Faculty of Veterinary Medicine, Cairo University Egypt, for clinical, 

microbiological, molecular and histopathological investigations.  

Bacteriological examination 

Hepatopancreas from moribund shrimps were aseptically removed and 

homogenized in microfuge tubes containing 400μl of sterile saline solution (2.5% NaCl). 

The homogenates (100 μl) were spread onto thiosulphate citrate bile sucrose (TCBS) 

(Oxoid™) and marine agar plates (Difco™) and then incubated at 30°C for 24h. Random 

colonies representative of the different colony types obtained on the agar plates were re-

streaked onto TCBS and phenotypically identified using Gram staining, sensitivity to 

O/129 vibriostatic disc, and API 20 E identification system according to the technique of 

Buller (2004). The stock cultures of the isolates were stored in tryptone soy broth (TSB), 

supplemented with 2.5% salt and 10% glycerol at −80°C for further analysis (El‐Adawy 

et al., 2021).  
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Antibiotic susceptibility testing  

Antibiotic sensitivity testing of the retrieved isolates was performed on Mueller-

Hinton agar (Oxoid™) using the disc diffusion method according to Bauer et al. (1966). 

Each isolate was tested against seven antibiotics (Oxoid™); namely, tetracycline 30μg, 

ciprofloxacin 5μg, florfenicol 30µg, trimethoprim/sulfamethoxazole 1.25/23.75μg, 

amoxicillin 30μg, ampicillin 10µg and gentamycin 10μg. Briefly, bacterial isolates were 

inoculated into tryptic soy broth supplemented with 2 % NaCl and incubated overnight at 

30°C. An amount of 250µl broth culture was aliquoted onto Mueller Hinton agar plates in 

triplicates and streaked using L shaped disposable sterile plastic spreader. Streaked plates 

were left for a while to dry, and then antibiotic discs were placed on the agar surface 

using an antibiotic stamp dispenser. The stamped plates were incubated for 24h at 30C, 

and the size of the inhibition zones was measured using standard caliber and matched 

against standard inhibition zones reported for the suspect Vibrio isolates.  Isolates were 

categorized as susceptible (S), intermediate (I) and resistant (R).  

Molecular typing of the retrieved isolates  

Bacterial DNA was extracted from overnight incubated pure isolates in broth, 

using the Qiagen DNA extraction kit (Qiagen) following the instruction of the 

manufacturer. The PCR amplification of the 16S rRNA gene was performed using the 

universal primer pairs (16S-F: 5'-AGAGTTTGATCCTGGCTCAG-3') and (16S-R: 5'-

GGTTACCTTGTTACGACTT-3'), following the method of Weisburg et al. (1991). 

PCR was performed in a reaction volume of 50μl consisting of 25μl of Emerald Amp 

MAX PCR master mix (Takara Bio, Kusatsu, Japan), 5ul DNA template, 1ul of each 

primer, and 18ul of water. PCR condition started at 94°C for 6 min as an initial 

denaturation; succeeded by 35 cycles of 94°C for 30 seconds (denaturation), 50°C for 30 

seconds (annealing) then 72°C for 45 seconds (extension) and finished at 72°C for 10min 

as a final extension step. The amplicons were purified from the reaction, using the QIA 

quick PCR purification kit (Qiagen) according to the manufacturer's guidelines. The 

amplicons were electrophoresed in 1.5% agarose dissolved in Tris-EDTA buffer with 

ethidium bromide (0.5µg/ml). PCR products were submitted to Sigma Scientific Services 

Laboratory (Cairo, Egypt) to be directly sequenced in both directions using the ABI 

3730xl DNA sequencer (Applied Biosystems™, USA).  

The obtained nucleotides were assembled and edited using the BioEdit program 

(Hall, 1999). The assembled sequences were compared to those available in the database 

of GenBank using BLASTN search (NCBI) (Abdelsalam et al., 2009a, 2009b). The 

sequences were submitted to GenBank for issuing the accession numbers. The molecular 

identification of bacteria is mainly based on its 16S rRNA sequence index designated by 

Drancourt et al. (2000). The bacterial species identity is confirmed at ≥99 % similarity 

score.  

The phylogenetic tree was constructed using MEGA X through the use of the 

neighbor-joining method with 1000 bootstrap replicates (Kumar et al., 2018). The 
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phylogenetic analysis was conducted, based on the 16S rRNA gene sequences recovered 

from V. alginolyticus and V. parahaemolyticus strains isolated from moribund shrimp and 

aligned with the other related 16S rRNA gene sequences obtained from GenBank. 

Listeria monocytogenes was selected as the out-group.  

Histopathological examination 

Hepatopancreatic tissue and muscle samples were collected from moribund 

shrimp on spot at the farm. Samples were fixed in Davidson's fixative solution for 48 

hours then placed in 50% ethanol, embedded in paraffin and sectioned. Tissue sections 

were stained with Hematoxylin and Eosin (H and E) and then examined microscopically 

at scale bars of 100 μm according to Bancroft and Gamble (2008). 

Treatment trial  

A treatment strategy comprising two waterborne drugs and one oral antibiotic was 

adopted to stop mortalities and enhance shrimp health within the affected shrimp ponds.  

1.5ml / m
3
 of hydrogen peroxide (40 % solution) was slowly infused into the pond's water 

day after day, alternated with 250 ml/acre of Yucca schidigera extract solution (Sanolife
®

 

AFM) after the sunrise together with Florfenicol powder (Aquaflor
®

) at a dosage of 25 

mg / Kg shrimp biomass in the diet for 1 week according to Eissa et al. (2021). 

 

RESULTS  

 

Clinical examination 

Obviously, the majority of shrimps were lethargic and stunted in growth. 

Externally, moribund shrimps exhibited reddening/ congestion of almost all body 

appendages and telson (Fig. 1). Internally, the gastrointestinal tract was empty, and the 

hepatopancreas was pale and friable.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. A. Shrimp exhibiting congestion among all body appendages and telson. B. 

Congestion and redness in the uropod's and telson of clinically infected shrimp. 
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Bacteriological examination 

A total of 53 Vibrio isolates were retrieved from the investigated shrimp samples. 

Circular, green/yellow colonies, were produced on TCBS agar. Medium to large-sized 

creamy whitish colonies were achieved on marine agar. Phenotypically, isolates were 

short Gram-negative rods, oxidase-positive and sensitive to 0/129 vibriostatic disc. The 

API20E identification system grouped the isolates into V. parahaemolyticus (30 isolates) 

and V. alginolyticus (23 isolates). The API 20E codes of the retrieved V. 

parahaemolyticus were 4156106, 4156104, 4146006, and 4147106, while that of V. 

alginolyticus were 4156124, 4146124, and 4156124.  

 

Table 1. Antibiotic susceptibility testing of retrieved Vibrio spp. 

 

Item  standard V. parahaemolyticus 

(30) 

V. alginolyticus  

(23) 

Total 

Ampicillin 10µg 

 

CLSI 

(2004) 

S ≥17 
0 0 

0 

IM 14-16 
0 

0 0 

R ≤13 30 23 53 

Amoxicillin 30µg CLSI 

(2010) 

S ≥18 0 0 0 

IM 14–17 0 0 0 

R <13 30 23 53 

Gentamycin 10µg CLSI 

(2010) 

S ≥15 5 0 5 

IM 13–14 0 4 4 

R ≤12 25 19 44 

Trimethoprim 1.25μg / 

Sulfamethoxazole 

23.75μg 

CLSI 

(2010) 

S ≥16 23 16 39 

IM 11–15 2 4 6 

R ≤10 5 3 8 

Ciprofloxacin 5µg CLSI 

(2010) 

S ≥21 20 15 35 

IM 6–20 7 7 14 

R ≤15 3 1 4 

Florfenicol 30µg CLSI 

(2004) 

S ≥18 25 20 45 

IM 13-17 5 3 8 

R ≤12 0 0 0 

Tetracycline 30µg CLSI 

(2010) 

S ≥15 19 10 29 

IM 12–14 4 8 12 

R ≤11 7 5 12 
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Antibiotic sensitivity testing 

The uppermost resistance of Vibrio isolates (100%) was noticed against 

ampicillin 10μg and amoxicillin 30μg, followed by Gentamycin 10μg and tetracycline 

30µg, which showed 83% and 15% resistances, respectively. On the contrary, florfenicol 

30µg was the most effective antibiotic (100% susceptibility) (Table 1) 

Histopathological examination 

Histological examination of the hepatopancreas (HP) of moribund Litopenaeus 

vannamei shrimps revealed the presence of mild necrotic and severe degenerative 

changes (vacuolar degeneration), together with sloughing of HP tubule epithelial cells 

(Fig. 2). Muscle fibers of moribund shrimps were heavily infiltrated with inflammatory 

hemocytes (Fig. 3). It is worth mentioning that, no evidence of inclusion bodies 

suggestive of viral infections was detected.  

 

 
Fig. 2. The hepatopancreas (HP) of shrimp showed mild necrotic (N), severe 

degenerative changes (vacuolar degeneration) (V) and sloughing of HP cells (S). 

 Scale bars = 100μm. 

 

 
Fig. 3. Muscle fibers of shrimp exhibiting heavy infiltration by inflammatory hemocytes. 

Scale bars = 100 μm. 
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Molecular typing of retrieved isolates 

The pathogenic bacterial isolates were molecularly typed by sequencing the 16S 

rRNA gene. The BLAST analysis of sequenced genes proved that the 6 bacterial isolates 

were deeply embedded in Vibrio spp. group. The similarity index of the 16S rRNA 

sequences revealed that 6 bacterial isolates were identified as V. alginolyticus (3 isolates) 

and V. parahemolyticus (3 isolates). The accession numbers of sequenced genes from the 

3 isolates of V. alginolyticus were OL619049, OL619050, and OL619051. The alignment 

of these sequences exhibited 99.85 - 100% 16S rRNA homology with V. alginolyticus 

(MN945277.1; MN938893.1; MN843961.1; MK102576.1; MH879822.1; and 

MK308627.1). The intra-species similarity was 99.78–100% for the 3 isolates of V. 

alginolyticus recovered from shrimp, with nucleotide differences ranging from 1-3 base 

pairs.  

The GenBank accession numbers of sequenced genes from the 3 isolates of V. 

parahemolyticus were OL619052, OL619053, and OL619054. The alignment of these 

sequences exhibited 99.86 – 99.93% 16S rRNA similarity to the accession number of V. 

parahemolyticus (CP014046.2; CP006005.1; MW182301.1; NR_041838.1; and 

NR_114631.1). The intra-species similarity was 99.71–100% for the 3 isolates of V. 

parahemolyticus recovered from shrimp, with nucleotide differences ranging from 3 -4 

base pairs. 

The phylogenetic tree was constructed to compare the sequences of 16S rRNA of 

the 6 Vibrio isolates, with 27 various accession numbers documented from V. 

alginolyticus, V. parahemolyticus, V. fluvialis, V.  vulnificus and L. monocytogenes. The 

phylogenetic analysis demonstrated two main lineages. The first clade was subdivided 

into two subclades. The first subclade involved V. alginolyticus and V. parahemolyticus 

isolates, separated into two branches forming a discrete phylogenetic subclade with a 

98% bootstrap value. The isolates of V. alginolyticus (3 isolates) and V. parahemolyticus 

(3 isolates) are embedded among other interrelated bacterial isolates and separated from 

V. fluvialis, V.  vulnificus and L. monocytogenes isolates (Fig. 4).  

Field treatment trial 

Interestingly, the combined treatment strategy comprising two waterborne drugs 

and one oral antibiotic was effective in sharply reducing the mortalities and enhancing 

shrimp health within the affected shrimp ponds. The adopted 1.5ml/m
3
 dosage of 

hydrogen peroxide of 40% solution day after day alternated with a 250ml/acre dosage of 

Yucca schidigera extract solution (Sanolife
®

 AFM) after the sunrise, together with a 

dosage of 25mg florfenicol (Aquaflor
®
) / Kg shrimp biomass in the diet for 1 week were 

capable of reducing mortality rates from 60 % to 5 % by the 7
th

 day of treatment. Further, 

general health was evidently improved, as indicated by the increased shrimp swimming 

activity, shrimp color restoration and the increased feed intake. 
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Fig. 4. Phylogenetic analysis based on the 16S rRNA gene sequences of V. alginolyticus 

and V. parahemolyticus isolated in this study. The tree was constructed and analyzed by 

the neighbor-joining method. 
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DISCUSSION 

 

It is known that the native fish and shellfish farmers in the coastal areas around 

Egyptian Lake Manzala adopt some erratic management regimes, including high stocking 

densities, raw trash fish feeding, and minimal rates of water exchange (Eissa et al., 2020; 

EI-Jakee et al., 2020; Abdelsalam et al., 2021; Attia et al., 2021a, 2021b; Elgendy et 

al., 2022a, 2022b). This combined bundle of erratic regimes in hot summer months could 

trigger frequent killer bacterial diseases outbreaks, including streptococcosis, 

aeromonads;,mycoplasmosis, and vibriosis as the most suggested threat (Abdelsalam et 

al., 2015a, 2015b; Elgendy et al., 2017; Eissa et al., 2021a; Eissa et al., 2021b;  Ragab 

et al., 2022; Sherif et al., 2022).  Furthermore, the chemical nature of water at these 

Egyptian northern coastal water bodies is rich in iron, which indirectly favors enhanced 

pathogenicity of members of the bacterial family Vibrionaecae including Vibrios 

(siderophores), especially in the hot summer (Eissa et al., 2020). In the current study, the 

shrimp mass kills were reported during the hot months of summer (July & August) and 

early autumn (September), where water temperatures exceeded 30°C, DO was as less as 3 

mg/L, and toxic ammonia was more than 15 folds as the maximum permissible limits. All 

these deteriorated water quality parameters are frequently considered as a primary trigger 

of siderophores pathogenic invasion in marine aquaculture environments as well as the 

shallow open marine water environments (Liu & Chen, 2004). Thus, the given 

predisposing factors, the high mortality rates, and the reported clinical signs together with 

such characteristic behavioral changes among moribund shrimps are all consistent with 

acute vibriosis outbreaks during those hot months of the year.  

The prolonged existence of shrimps in such bad environmental circumstances 

weakens shrimp immune defense mechanisms and potentiates numerous bacterial 

invasions (Elgendy et al., 2015).  Although higher densities like those seen in the 

investigated shrimp farm should result in higher output, yet it has numerous negative 

impacts on farmed shrimp, such as unfavorable interactions among individuals, water 

quality degradation, and deterioration of shrimp health (Bardera et al., 2021). 

Litopenaeus vannamei aggressive behaviors increases at higher shrimp density when food 

sources are limited (Ruiz-Velazco et al., 2010). Overcrowding and prolonged contact 

periods between individuals create perfect conditions for transmitting infectious diseases 

among farmed shrimp (Ruiz-Velazco et al., 2010).  

Vibrios can be transmitted via direct contact and through water, causing outbreaks 

in natural fisheries and aquaculture (Moustafa et al., 2010; 2014; 2015). Vibrios are 

ubiquitous and prevailing in those marine water bodies with shallow nature or poor 

exchange rates. Elgendy et al. (2015, 2016) reported that, the aquatic environment acts as 

a big reservoir for numerous strains of vibrios and initiates infections upon the 

establishment of unfavorable aquatic conditions similar to circumstances noticed in the 

present study. Vibrios harbor numerous virulence mechanisms, including many 

extracellular enzymes and several fitness genes potentiating their pathogenicity (Gennari 
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et al., 2012). Moreover, the environmental vibrio strains possess different antibiotic 

resistance genes that can transmit between bacteria in the aquatic environment 

threatening the health of aquatic animals and humans (Gennari et al., 2012). 

Moribund shrimps exhibited typical signs of vibriosis, lethargy, poor growth, an 

empty stomach, and pale hepatopancreas, which are all consistent with vibriosis in 

shrimp (Soto-Rodriguez et al., 2015). The bacteriological examination supported the 

presumed clinical signs, suggesting that V. parahaemolyticus and V. alginolyticus 

pathogens are blamed for the mass shrimp mortalities. A total of 53 vibrio isolates were 

retrieved from the investigated shrimp specimens. All vibrio isolates produced typical 

phenotypic traits on TCBS agar; a result which agrees with that of Elgendy et al. (2015). 

Identities of isolates were confirmed via API 20E and 16SrRNA sequence analysis. The 

pathogenic bacterial isolates were genetically identified by sequencing the 16S rRNA 

gene. The BLAST analysis of sequenced genes proved that the 6 bacterial isolates were 

deeply embedded in Vibrio spp. group. 

Histopathologically, all reported degenerative, necrotic, and cell sloughing lesions 

throughout the hepatopancreas of moribund shrimps could be attributed to the lytic 

effects of hemolysins, proteases, and other potential toxins secreted by the highly virulent 

vibrios (Aguirre-Guzmán et al., 2004; Kumar et al., 2021). Additionally, the 

inflammatory response caused by vibrios in different tissues, including muscles could be 

attributed to the high doses of secreted toxins favored by high iron concentrations and 

high water temperatures (Aguirre-Guzmán et al., 2004; Eissa et al., 2015; Kumar et 

al., 2021). The haemocytic infiltration within muscles is a regular crustacean cell-

mediated immune response in case of systemic bacterial invasion. 

Vibrio parahaemolyticus, V. alginolyticus, and V. harveyi are the most prevalent 

pathogens in shrimp farming, causing severe infections and economical losses (Zhou et 

al., 2012; Nunan et al., 2014). Similarly, Elgendy et al. (2015) identified V. 

alginolyticus, V. vulnificus, V. harveyi, and V. mimicus from a high morality outbreak 

affecting maricultured shrimp Penaeus indicus erupted after a period of unstable climatic 

conditions and have caused significant economic losses. Vibriosis outbreaks relevant to 

V. parahaemolyticus are extremely serious in shrimp farming, causing fatal infections, 

particularly at the larval stages, causing a disease called infectious pancreatic necrosis 

(Kongrueng et al., 2015). The disease is repeatedly reported in black tiger shrimp, 

Penaeus monodon and L. vannamei (Soto-Rodriguez et al., 2015). Vibrio infections 

upset the health status of shrimp due to the existence of several virulence factors such as 

adhesins, biofilm, hemolysins and secretion systems (Kongrueng et al., 2015).  

Vibrio isolates showed the highest resistance (100%) against ampicillin and 

amoxicillin. Further, isolates showed 83% and 15% resistance against gentamycin and 

tetracycline, respectively. The highest susceptibility was noticed against florfenicol at 

100% and ciprofloxacin at 92%.  The improper use of antibiotics in aquaculture to treat 

diseases affecting fish and shellfish causes the emergence of resistant strains (Serrano, 
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2005).  Depending on the results of the antibiotic susceptibility, florfenicol was used in a 

field treatment trial with H2O2. The health and survival of shrimp in the treated earthen 

pond improved. Mortality is reduced to 5% after treatment. The efficiency of florfenicol 

against vibriosis infections have been confirmed in previous studies (Samuelsen & 

Bergh, 2004). However, the combined treatment regimen had multiple therapeutic 

pathways, where hydrogen peroxide worked as an oxidizer for unionized ammonia and 

free iron in water, preventing vibrios from using them as pathogenic mechanism triggers. 

In addition, a numerous count of vibrios in bacterial load would extensively burst under 

the the sterilizing effects of released atomic oxygen (Zou et al., 2020). Notably, the 

Yucca schidigera extract solution improves the functional performance of shrimp gills 

through direct and indirect means by removing the toxic ammonia from pond's water, 

which further improves the functional performance of gills during gas exchange (Wang 

et al., 2020). Finally, florfenicol, with its efficient bactericidal effect arising from 

prolonged existence in shrimp tissues (high bioavailability), would decisively destroy 

vibrios in shrimp haemolymph and systemic tissues.  

  

CONCLUSION 

 

Vibriosis caused by V. parahaemolyticus and V. alginolyticus is a significant 

bacterial disease affecting farmed shrimp. The disease is extremely fatal at the larval 

stages.  Vibrio infections are triggered by environmental deterioration and erratic rearing 

practices. High temperature, low dissolved oxygen, elevated unionized ammonia levels, 

and overstocking render farmed shrimp susceptible to infections. Vibrio infections were 

resistant to some antibiotics, perhaps due to their irregular application in aquaculture. 

Vibriosis infections in farmed shrimp can be successfully treated with florfenicol and 

H2O2. Good management practices are necessary for avoiding vibrio infections affecting 

farmed L. vannamei. 
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