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Abstract 
This study was focused on detection of the main causes of mass mortalities in Al-manzala fish farms in 

Dakahlia governorate during disease outbreaks in the summer season of 2018. Four hundred 

Oreochromis niloticus (Nile tilapia) were collected randomly from semi-intensive earthen ponds. The 

clinical signs and postmortem lesions were recorded. Phenotypic characterization, biochemical detection 

and sensitivity testing of the obtained strains to various antibiotics were applied. The results revealed that 

175 Aeromonas species were isolated from the examined fish, whereas A. hydrophila was the most 

prevalent strain (57.1 %). A. hydrophila was isolated and identified by the API 20 E system. The 

experimental infection using the isolated A. hydrophila to detect the virulence of the strain recorded 60 % 

of mortality rate. Regarding the antibiotic sensitivity test, A. hydrophila isolate was sensitive to 

Aztreonam, and resistant to Amoxicillin, Ampicillin, Streptomycin, Cefotaxime, and Erythromycin. It 

can be concluded that Aztreonam can control A. hydrophila infection in tilapia farms. 
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1. Introduction 
Tilapia is a fast growing, well-adapted fish species that has been commercially farmed all over 
100 countries in the tropical and subtropical regions [1]. Like other aquaculture fish species, 
under stress conditions of intensive culture, tilapia is also susceptible to different bacterial 
infections such as hemorrhagic septicemia caused by Aeromonas spp. [2]. Aeromonas species 
are facultatively anaerobic, motile gram-negative bacteria [3] that normal inhabitant in aquatic 
environments and in gastrointestinal tracts of healthy fish [4] which become pathogenic under 
different stressors. A. hydrophila, A. caviae, A. sobria were previously known as a stress-
related fish pathogen causing Motile Aeromonas septicemia (MAS) either acute or chronic 
with vulnerable dermal ulcer bacteria hemorrhagic septicemia, tail and fin rot, bacterial gill rot 
and dropsy [5, 6].  
A. hydrophila is a predominant bacteria in warm water aquaculture in Egypt causing high 
mortalities even without symptoms in per-acute phase due to disease known as Motile 
Aeromonas Septicemia (MAS) but in acute phase, the most recorded lesions were skin and fin 
ulcers appear on the external surface of fish with ascites in the abdomen and exophthalmia 
with significant economic losses in aquaculture industry due to low survival rate of the cured 
fish [7, 8]. The disease caused by Aeromonas spp infection is a result of a complex interaction 
between host, environment, and bacterium. There are numerous virulence factors share 
between members of A. hydrophila responsible for the recorded symptoms during the disease 
outbreak [9, 10], such as Aerolysin (aerA), Haemolysin (hly), Cytotoxic enterotoxin (act), 
Cytotoxic enterotoxins- heat-stable (ast), enterotoxins- heat-labile (alt) that are related to its 
pathogenicity [11, 12]. 
Extraordinary antibiotic resistance is recorded in bacterial infections caused by members of the 
genus Aeromonas [13]. Worldwide reports of the members of Aeromonas spp. suggests that 
Aeromonads are readily developing single or multiple antimicrobial resistance phenotypes [14]. 
Aeromonas spp are known to be resistant to β-lactams, tetracyclines, quinolones, second and 
third-generation cephalosporins [15-18]. The present study aimed to identify the causative agents 
responsible for high tilapia mortalities in Al-manzala farms with reference to test the most 
effective antibiotic that can be used against the obtained strains. 
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Materials and Methods 

1. Fish samples 

Four hundred (200 fish/farm) live and freshly dead O. 

niloticus were collected from two private farms suffered from 

mass mortalities in Al-manzala in Dakahlia governorate. Fish 

weight ranged between 150-250 g that was packed alive in a 

labeled plastic bag and freshly dead fish in ice box then 

transported to Fish Diseases and Management laboratory, 

Faculty of Veterinary Medicine, Mansoura University, Egypt. 

The clinical and post-mortem examination was performed [19].  

 

2. Bacteriological examination 

For bacteriological examination of the collected samples, the 

fish abdominal cavity was opened under the complete sterile 

condition and loopful from liver, spleen, kidney, and skin 

ulcers were obtained and inoculated on tryptic soya broth 

(TSB) (Oxoid), incubated at 25 ᵒC for 18-24 hrs, then 

streaked on different laboratory media, as nutrient agar, 

tryptic soya agar (TSA), Rimler-Shotts media (R-S media) 

(Oxoid). The inoculated plates were incubated at 25 ᵒC for 18-

24 hrs [20-22]. 

 

3. Identification of the obtained bacterial isolates 

The morphological characteristics of the bacterial isolates 

were examined under a microscope after by stained with 

Gram stain [23]. Detection of motility on semisolid media was 

done [21]. Other biochemical criteria and final identification of 

each isolate were achieved by using an analytical profile 

index system API 20 E system (Bio Mérieux) according to 

manufacture guide [21]. Regarding the esculin hydrolysis test, 

bile esculin agar medium (Difco™) was used to identify the 

Aeromonas hydrophila. This was done by inoculation of 

obtained isolates on sterile bile esculin agar slants then the 

reacion color was recorded after incubation at 24 °C for 24 

hrs.  

 

4. Histopathological examination 

To detect the pathological changes in the infected tissue 

during bacterial infection, tissue specimens from gills, liver, 

spleen, and kidney of naturally infected fish were collected 

and fixed in 10% neutral buffered formalin for 24 hrs. 5 µm 

thick sections were cut and stained with hematoxylin and 

eosin (H and E) and then examined by light microscopy [24]. 

 

 

5. Experimental infection for studying the pathogenicity of 

A. hydrophila to O. niloticus 

Another sixty apparently healthy O. niloticus with an average 

body weight of 100 ± 10 g were obtained from Kafr Elsheikh 

fish farm and transported alive to the laboratory of Fish 

Diseases and Management, Faculty of Veterinary Medicine, 

Mansoura University for experimental challenge [25]. Fish 

were kept for two weeks for adaptation after divided into two 

groups (30 fish/group), three replicates in six glass aquaria 

(80 X 40 X 30 Cm) each. The first group was injected I/P 

with 1.7x 106 CFU/mL with an A. hydrophila strain (18 hrs 

culture), and the second group was I/P injected by sterile 

normal saline as a sham control. During the experiment, fish 

were adapted on the feeding of fish basal diet twice daily at 

3% of their body weight. Water was changed every 5 days to 

maintain good water quality. The aquaria were supplied with 

enough dechlorinated tap water; aeration was carried by the 

electric aerator. The temperature and pH were adjusted at 25 

± 2 ˚C and 7.4 respectively. 
 

6. Antibiogram testing 
The antibiotic sensitivity test was carried out using the disc 

diffusion method on Muller-Hinton Agar (Oxoid) and the 

results were interpreted in accordance with the Clinical and 

Laboratory Standards Institute guidelines [26]. Six antibiotic 

discs namely Amoxicillin (AX, 25 ug), Ampicillin (AM, 10 

ug), Streptomycin (S, 10 ug), Aztreonam (ATM30 ug), 

Cefotaxime (CTX30) and Erythromycin (E, 15ug) (Oxoid). 

After 24 hrs incubation, the zone of inhibition was measured 

and compared according to the manufacturer’s instruction. 
 

Results 

1. Clinical and post-mortem findings 

Fish from both farms showed off food, sluggish movement, 

dullness, and swimming near the water surface with the 

absence of different reflexes. Postmortem examination of 

diseased fish exhibited superficial and deep ulcers (Plate; 1B), 

hemorrhagic eye (Plate; 1D) and hemorrhages spreading 

ventrally and on pectoral fins (Plate; 1F). The post-mortem 

examination of diseased fish exposed septicemia represented 

by kidney congestion (Plate;1A), hemorrhagic spots in liver 

(Plate; 1C), enlarged spleen and gathering of bloody exudates 

in abdominal cavity (Plate; 1C) and intestine is devoid of food 

and filled with bloody mucus-like material (Plate; 1D). 

 
 

Plate 1: Naturally infected tilapia show (A) kidney congestion (B) deep external ulcer C) enlarged spleen and hemorrhagic batches on liver D) 

hemorrhagic eye E) intestine is devoid of food and filled with bloody mucus-like material f) sever hemorrhage on ventral aspect and on pectoral 

fins
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2. Phenotyping and biochemical identification of A. 

hydrophila: - 

One hundred A. hydrophila isolates characterized by gram-

negative short rods, Oxidase positive, resistant to Vibrio-static 

reagent (0/129) (150 µg ml-1), positive esculin hydrolysis test 

(Dark brown compound esculetin) and small, circular, 

translucent, pinpoint colonies on TSA and large flattened 

yellow colonies on RS media. The bacteria could produce 

acid from arabinose. Consequently, the isolates showed 

growth at 37 °C with the optimum at 24 °C but no growth 

found at 4°C and 40 °C. Additionally, they could grow in 0-

1% NaCl, however, no growth was noted in 2-4% NaCl 

media. 

 

 
 

Fig 1: Representative sample of API 20E profile system for A. hydrophila 

 
Table 1: Biochemical reactions of the identified A. hydrophila isolates by API 20E kits 

 

Item Isolated A. hydrophila 

Sorbitol fermentation "SOR" -ve 

Rhamnose fermentation RHA +ve 

Sucrose fermentation SAC -ve 

Melibiose fermentation MEL -ve 

Amygdalin fermentation AMY +ve 

Arabinose fermentation ARA +ve 

Cytochrome oxidase OX +ve 

o-Nitro phenyl Galactoside ONPG +ve 

Arginine dihydrolase ADH +ve 

Lysine decarboxylase LDC -ve 

Ornithine decarboxylase ODC +ve 

Citrate utilization CIT -ve 

H2S production H2S +ve 

Urease production URE -ve 

Tryptophane deaminase TDA -ve 

Indole Production IND -ve 

Voges-Proskauer Test "VP" +ve 

Gelatine hydrolysis "GEL" +ve 

Glucose fermentation "GLU" +ve 

Mannitol fermentation "MAn" -ve 

Inositol fermentation "INO" -ve 

 

3. Histopathological results of naturally infected O. 

niloticus 

The histopathological lesions were noticed mainly in kidney, 

liver, and spleen. Spleen showed hyperplasia of 

melanomacrophage center (Plate; 2A). Regarding the liver, 

there was vacuolation of hepatocytes and lymphocytic 

infiltrates into the hepatic tissue (Plate; 2B). Proliferative 

glomerulonephritis, degeneration of the renal tubules and 

lymphocytic infiltration in interstitial tissue of kidney (Plate; 

2C). 

 

 
 

Plate 2: A: Spleen of naturally infected O. niloticus show hyperplasia of melanomacrophage center (arrow). (HE, 400x), B Liver of naturally 

infected O. niloticus showing vacuolation of hepatocytes and lymphocytic infiltrates (arrow) into the hepatic tissue. (HE, 400x), C Kidney of 

naturally infected O. niloticus showing proliferative glomerulonephritis (arrow), degeneration of the renal tubules and lymphocytic infiltration in 

interstitial tissue (arrowhead). (HE, 400x) 

 

4. Results of challenge test 

The obtained isolate of A. hydrophila was highly pathogenic 

to the examined fish caused mortality of 60% (Table, 2) after 

I/P injection with (1.7 x 106 CFU/ml) with no mortality in 

control groups. The clinical signs and postmortem changes 

were like those described during the natural infection. 18 

hours following the infection, all fish were observed to be 

motionless. During the experiment there were many signs 



 

~ 200 ~ 

International Journal of Fisheries and Aquatic Studies 

appear on the fish which increase in their severity gradually as 

off food, darkening in skin and mild hyperemia of the fin 

bases, focal hemorrhagic batches of the skin over the pectoral 

fins and unstable swimming on the bottom of the aquarium, in 

addition to macroscopic lesions in internal organs as 

congestion in gas bladder, anterior and posterior kidneys, 

liver, spleen, gall bladder, heart, brain and intestine. A. 

hydrophila was re-isolated from the internal organs of 

moribund and freshly dead fish. Phenotypically and 

biochemical confirmations for re-isolated bacteria were 

performed. 

 
 

Table 2: The mortality rate of O. niloticus challenged with A. hydrophila 
 

Fish group No of fish 1st 2nd 3rd 4th 5th 6th 7th Mortality rate % Survivability % 

Aeromonas injected group 30 0 5 8 0 3 2 0 60% 40% 

Control group 30 0 0 0 0 0 0 0 0% 100% 

5. Susceptibility of A. hydrophila isolates to different 

antibiotics 

A. hydrophilia isolates were completely resistant to 

Ampicillin (AM, 10 μg), Amoxicillin (AX, 25 μg), 

Streptomycin (S, 10 μg), Cefotaxime (CTX30μg), 

Erythromycin (E, 15 μg) and sensitive to Aztreonam (ATM30 

μg). 

 

Discussion 

In Egypt, O. niloticus is one of the most cultured freshwater 

fish and an important species in the commercial fisheries [27, 

28] Biochemical reactions are very important for biotyping or 

speciating the Aeromonas isolates. Previous authors have 

successfully used conventional biochemical tests to separate 

at least the major species and able to correctly identify 97% of 

their isolates. The identification and characterization of 

isolates require many test media. To reduce the work burden, 

various rapid test systems have commercially been developed 

to aid microbiologists in identifying their isolates. The API 

system is one of these and has a database of biochemical 

reactions for Aeromonas that can be called upon for 

identifying the isolates [29]. Fish diseases caused by 

Aeromonas species is considered one of the main bacterial 

problems facing aquaculture growth and lead to mass 

mortalities and reduce production rate [30]. The present study 

revealed that the prevalence of motile Aeromonas septicemia 

was 57.1 % in the collected naturally infected samples which 

is relatively similar to [31] who reported that the prevalence of 

the A. hydrophila was 47.3% among the diseased cultured 

tilapias. In the present work, we spotlight on detection the 

main causes of mass mortalities in Al-manzala fish farms in 

Dakahlia governorate during disease outbreaks in the summer 

season of 2018 by focusing on the clinical picture, PM lesions 

of A. hydrophila as the most predominant bacterial pathogen 

affecting the examined farms and API20E. 

Concerning the clinical signs and postmortem lesions of the 

diseased fish in the present study; the clinical picture and 

gross lesions include dermal ulceration, hemorrhagic 

septicemia, red sore disease, exophthalmia, reddening of the 

skin, ascites, abraded gills, fins, and tail. Internally, petechial 

hemorrhages sometimes occur throughout the peritoneum and 

musculature. The lower intestine and vent were protruded 

from the body, which is often swollen and inflamed. 

Additionally, the intestine is empty and filled with a yellow 

mucus-like material. These results the same reported by [2, 32, 

33].The main histopathological lesions that recorded in such 

fish present in kidney, liver, and spleen in which there were 

showed hyperplasia of the melanomacrophage center of the 

spleen, vacuolation of hepatocytes and lymphocytic infiltrates 

into the hepatic tissue and proliferative glomerulonephritis, 

degeneration of the renal tubules and lymphocytic infiltration 

in interstitial tissue [34, 35].  

Identification of A. hydrophila depends on morphological 

characters of obtained colonies which characterized by gram-

negative, short bacilli, motile and yellow convex on R-S 

media with diameter ranged from 2-3 mm [36]. It was found 

that the API 20E system could be used to identify the 

Aeromonas strains under certain circumstances [6, 37]. In the 

current study, API 20E kits were used to identify A. 

hydrophila along with several conventional analyses. 

According to the results from the API 20E system, it has been 

shown the evidence of Aeromonad group (Table 1). In 

addition, the gram-negative, motile, oxidative, acid forming 

(from arabinose), fermentative, and O/129 resistance 

potentiality of the causal organism also conclusively proved 

the Aeromonad bacterial infection. Simultaneously, a positive 

result from the esculin hydrolysis test was indicated the A. 

hydrophila infections that agreed with the finding of an earlier 

study [38].  

Antimicrobial resistance is mostly attributed to the 

misapplication of antimicrobial drugs as treatments, 

prophylactics and as growth promoters [39, 40]. Usually, A. 

hydrophila is considered sensitive to antimicrobials, but 

during the last few years, the antimicrobial resistance has 

developed in many bacterial genera due to the unwarranted 

use of antimicrobials in agriculture and aquaculture structures 
[41, 42]. In our current study isolated A. hydrophila also showed 

variable resistance to the Ampicillin (AM, 10 μg), 

Amoxicillin (AX, 25 μg), Streptomycin (S, 10 μg), 

Cefotaxime (CTX30 μg), Erythromycin (E, 15 μg) and 

sensitive to Aztreonam (ATM30 μg) similar to results 

obtained by [15, 43]. 

Regarding to experimental infection results, the examined 

isolate was highly pathogenic to fish in a dose of (1.7 x 

106cfu/ml) and give the typical clinical signs and postmortem 

lesions related to A. hydrophila infection according to [44, 45] 

who confirmed the pathogenicity of the isolated species by 

hemorrhage all over the body surface and ulcers with 

muscular necrosis in addition to macroscopic lesions in 

internal organs as congestion in gas bladder, anterior and 

posterior kidneys, liver, spleen, gall bladder, heart, brain and 

intestine and the mortality in the experimental infection was 

70% which related to expression of virulence factors as 

proteolytic enzymes, haemolysin, enterotoxins, cytotoxin, 

dermonecrotic factors, gelatinase, and elastase in addition to 

toxic metabolites [7, 36], which consider good point for research 

to identify the different virulence factors of A. hydrophila that 

cause high mortality rates in fish farms. 

 

Conclusions 

A. hydrophila is the predominant pathogenic bacterium in 

examined tilapia fish farms, which cause mass mortalities in 

these farms during the summer season of 2018. The initial 

evidence of the isolation, identification and biochemical 
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characterization of A. hydrophila by using API20E were 

demonstrated. The result shows that obtained strain is virulent 

and resistant to the most used antibiotics except Aztreonam 

(ATM30 μg). However; further studies are needed to 

demonstrate the molecular and serological characterization of 

the organism to help in accurate identification of the bacteria. 

In addition, identification of virulence factors and antibiotics 

resistance genes of A. hydrophila from O. niloticus needs to 

be studied to help in control strategies for such economically 

important bacteria. 
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