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Abstract 

Nile tilapia (Oreochromis niloticus) constitutes the maximum essential and financial fish species 
in Egypt representing 71.38 % of overall cultured fish in Africa and 1.54 % of overall cultured 
fish everywhere in the world. They compromise many vital amino acids, vitamins, poly saturated 
fatty acids, omega-3, vital minerals in addition to quantities of hint elements. Egypt is the third 
biggest tilapia generating country after China and Indonesia. The maximum crucial governorates 
in Egypt that produce 80 % of the farmed tilapia in Egypt are Kafr-Elsheikh, Behira and Sharkia. 
Aeromonas infection in fish causes world economic problems because of the high number of fish 
mortalities particularly in China and India .Aeromonas hydrophila (A.  hydrophila)  is one of the 
most important agents of the outbreaks in fresh water fish, in which skinulcers, hemorrhage and 
necrosis of the visceral organs are the major symptoms. Synonyms are bacterial hemorrhagic 
septicemia, septicemia, or pest. The application of medicinal plantsin aquaculture has been a new 
approach. The adequate use of antibiotics and other chemotherapeutics in fish culture criticized 
because of the potential improvement of antibiotic-resistant bacteria, environmental pollution 
and the accumulation of residues in fish tissue. Based on current information about the ecology, 
pathogenicity and epidemiology, of the Genus Aeromonas, we should assume that infection with 
aeromonad will remain a great health problem in the future. The ubiquitous distribution of 
Aeromonas infection and the increasing elderly population, to whom these bacteria are an 
opportunistic pathogen, will facilitate this problem. 
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Introduction 

Aquaculture production has increased 

steadily in recent years. It has become a 

valuable component of national 

development and poverty reduction plans 

in many areas of the world [1]. Also, it is 

one of the fastest growing sectors of the 

global livestock production [2]. 

Approximately, 40% of fish from 

aquaculture originated from tilapia 

production [3]. It is currently playing, and 

will continue to play, a big part in 

boosting global fish production and in 

meeting the rising demand of fishery 

products. Global inland waters capture 

production reached 11.6 million tons in 

2012. Total farmed food fish production 

has increased from 50 % in 1980 to 63 % 
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in 2012. In the world scenario, 15 

countries produced 92.7 % of all farmed 

food fish in 2012. India, Bangladesh, 

Egypt, Myanmar and Brazil depend 

mainly on inland aquaculture of finfish 

while their potential for marine culture 

production of finfish remains largely 

untapped [4].Capture fisheries production 

has level led off and considered capable 

of sustaining the supply of fisheries 

products needed to meet the growing 

global demand [5]. Aquaculture, 

especially of tilapias, has the potential to 

play a leading role in the fight against 

food insecurity, malnutrition, and poverty 

in Africa [6]. Tilapia is the common name 

for several species of cichlid fish 

inhabiting freshwater streams, ponds, 

rivers and lakes and less commonly in 

brackish water. Considered as an invasive 

species, tilapias are now of increasing 

importance in Aquaculture. Tilapia is the 

second most farmed fish worldwide and 

its production has quadrupled over the 

past decade because of its suitability for 

aquaculture, marketability and stable 

market prices [7]. The Nile tilapia, 

Oreochromis niloticus considered as one 

of the most important species of fish in 

tropical and sub-tropical aquaculture [8]. 

It serves as important sources of animal 

protein and income throughout the world 

[9]. Tilapia can grow and reproduce 

facing a wide range of environmental 

conditions and tolerate stress induced by 

handling [10]. The mono-sex male 

population of tilapia well recognized for 

increased production potential and low 

management requirements [11]. Today, 

tilapia has become the shining star of 

aquaculture and popularly known as 

‘aquatic chicken’ and the rate of 

consumption has increased across the 

globe [12]. Annual global production of 

cultured tilapia has increased 

continuously in recent years [13]. Native 

to Africa and Middle East, tilapias 

introduced into some 90 countries for 

aquaculture and fisheries, through pan-

African transplants [14-15] during the 20th 

century. Presently, a major part of the 

global tilapia production is outside the 

fish’s native ranges. Tilapias are now 

growing commercially in almost 10 

countries and have become one of the 

most important food fishes in the world. It 

is the second most important farmed fish 

species after the carps. Unlike most other 

finfish species, tilapias are extremely 

hardy fish equally adaptable to a range of 

culture systems such as low-density pond 

systems, cage culture systems, raceway 

systems and super-intensive culture 

systems under a wide range of 

environmental conditions. Due to its 

easiness of breeding and farming, low 

protein requirement and ability to 

assimilate plant protein, it became the 

species of interest among the poor 

resources especially in rural areas. This 

fish is also popular and prized in many 

Asian countries, including the Philippines 

and Indonesia, where local people 

adopted it as a vital part of the national 

cuisine and as a native species of their 

country [16].  

Kompanets et al. [17], listed the major 

reasons for its popularity among aqua 

farmers as follows; 

✓Feeding habits (Herbivore / Omnivore, 

Low trophic level feeder). 

✓Algae, bacteria and detritus (bioflocs) 

are important food sources. 

✓Prepared feeds are mostly grains and 

agriculture by-products. 

✓ Fast growth rate. 

✓Easy adaptability to different conditions 

including high stocking densities. 

✓Highly disease resistance and tolerance 

of poor water quality. 
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✓Antibiotics and chemicals not needed 

for commercial farming. 

✓Prolific breeders, easy breeding in 

captivity. 

✓Fries that do not pass through a 

planktonic phase, in its life cycle. 

✓ Low production costs. 

The fish disease is a major constrain to 

aquaculture production. It is a simple 

association between the pathogen, a fish 

host and environmental problems, such as 

poor water quality or other stressors often 

which contribute to the outbreak of 

disease. Fish diseases caused by 

pathogenic organisms present in the 

environment, are mostly contagious and 

treatment may be necessary to control the 

disease outbreak. Therefore, intensive 

farming practices and infectious diseases 

induced major problems in aquaculture 

industry causing heavy loss to farmers. 

Several studies conducted on the 

modulation of fish immune system in 

order to prevent the outbreaks. Disease 

outbreaks recognized as a potential 

constraint on aquaculture production and 

trade and cause massive financial loss 

through mortality or reduced meat quality, 

resulting in reduced profit margins [17]. 

Diseases are among the primary limiting 

factors for the growing of aquaculture, 

where bacterial infections are responsible 

for heavy mortality in both wild and 

cultured fish. Short, Gram-negative rods 

belonging to the families 

Enterobacteriaceae, pseudomonadaceae 

or Vibrionacea cause the majority of 

bacterial diseases in fish. They cause 

septicemic and ulcerative disease 

conditions. The long Gram negative 

Myxobacteria of the family 

cytophagaceae caused heavy mortality in 

fish stock. However, acid fast Gram 

positive microorganisms are of less 

frequent encountered as dangerous for 

fish stocks [18]. It is accountable for large 

economic losses resulting from high death 

rates and poor product quality [19]. A. 
hydrophila is one of the most important 

agents of the outbreaks in fresh water fish, 

in which skin ulcers, hemorrhage and 

necrosis of the visceral organs are the 

major symptoms. Synonyms are; 

Bacterial hemorrhagic septicemia, 

aeromonad septicemia, or red pest [20]. 

Aeromonas are opportunistic pathogens 

for fish, and their prevalence rate linked 

to stress conditions such as overcrowding, 

rough handling, or poor water quality 

leading to significant epidemic outbreaks 

[21,22]. There are other possible risk 

factors connected to the primary fish 

diseases, such as the season and water 

temperature [23]. Aeromonas was 

responsible for 80% of the mortality in 

highly thermally stressed fish[24].The 

peak period of A. hydrophila infection-

related mortality in intensive fish culture 

was in the late spring and early summer 

[25]. Usually, clinical abnormalities of A. 
hydrophila are in the form of skin 

darkness, scales detachment, extensive 

irregular hemorrhages on the body 

surface, ulcers on the skin varied from 

shallow to deep necrotizing ulcers, 

exophthalmia, fin erosions, and 

abdominal distension (Figure 1) 

Postmortem examination revealed 

hemorrhage and enlargement in internal 

organs [26]. Extracellular enzymes such 

as hemolysis, lipases, proteases, β- 

lactamases, amylases, chitinases and 

nucleases produced by Aeromonas have 

involved in their ecology, survival 

pathogenicity [27] and contribute to the 

ability for their attachment to the host 

cells and finally, disease development 

[28-30].  

Therefore, the objectives of this review 

is to provide an update on the genus 

Aeromonas, including recent acquired 

knowledge of the ecology, prevalence and 
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seasonal variations, symptoms of disease, 

diagnosis by using molecular techniques, 

immune response against infection, 

zoonotic aspect and how to control the 

infection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): Oreochromis niloticus naturally infected with Aeromonas hydrophila showing skin hemorrhage 

[31]. 

 

 

Aeromonas species: etiological agent, 

isolation, and identification  

The aeromonads are Gram-negative, 

rod-shaped, facultative anaerobic, non-

spore forming bacteria that are 

autochthonous and widely distributed in 

aquatic environments [32]. These 

bacteria, mainly A. hydrophila, have 

emerged as a foodborne pathogen of 

extreme importance [33, 34]. Aeromonas 

spp. linked to both food and water-borne 

diseases in different parts of the world 

especially developing countries due to 

poor hygiene and poor quality water 

[35].A. hydrophila strains are known to 

produce the extracellular, soluble, and 

hydrophilic protein known as aerolysin, 

which has both hemolytic and cytolytic 

capabilities, as their probable virulence 

genes. Additionally, it interacts with host 

red blood cells' proteins to produce pores 

in the cell membrane that lead to 

hemolysis. Consequently, it can be 

utilized to determine whether fishes are 

infected with A. hydrophila[36]. 

The facultative anaerobes Aeromonas 

species can grow as separate colonies on 

blood agar with or without hemolysis. 
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They tolerate up to 4% NaCl in the 

culture media and do not need sodium 

ions to reproduce[37]. Aeromonas 

phenotypic markers comprise Gram-

negative staining, an oxidase-positive 

reaction, the fermentation of glucose to 

produce gas and acid, a decrease in 

nitrate, and the growth inhibitor vibrio 

static factor O/129 [38]. 

Samples taken from the kidney, liver, 

and spleen of the moribund fish were 

inoculated on enrichment media as tryptic 

soy broth (TSB), while selective media as 

Rimler Shotts agar (RS) with ampicillin 

selective supplement 5mg/L was used for 

selective differential isolation of 

Aeromonas species, incubated at 28°C for 

24-48 h to appear yellow colonies. 

The traditional microbiological 

techniques for identifying harmful germs 

are very time-consuming and labor-

intensive. These issues have been 

resolved by molecular techniques like the 

polymerase chain reaction (PCR), which, 

unlike other conventional microbiological 

techniques, enables the quick and accurate 

identification of bacteria as well as the 

discovery of virulence genes that 

contribute to bacterial pathogenicity [39]. 

 

Prevalence and seasonal variations 

The genus Aeromonas is widely 

distributed across numerous ecosystems, 

although it is more commonly found in 

various aquatic environments. Aeromonas 

have also been isolated from several 

environmental and indigenous to aquatic 

environments and have been isolated from 

surface, underground, potable, bottled, 

residual, seawater, and irrigation waters. 

In Egypt, research has been performed 

with seasonal frequency of A. hydrophila 

infection in wild and farmed O. niloticus. 

The motile Aeromonas septicemia 

(MAS)-causing A. hydrophila infection 

has a varied temporal distribution in wild 

and cultivated O. niloticus fish; it is more 

common in the summer in cultured fish 

than in wild fish. Infection rates in the 

wild stock were 6% in summer, 2% in 

spring, 0% in fall, and 0% in winter, 

respectively. Infected farmed tilapia fish 

made up 10% of the population in the 

summer, 4% in the spring, 3% in fall, and 

0% in winter [40]. It was stated that the 

spawning season, water temperature 

changes, and unfavorable conditions 

during intensification were when the 

majority of infections occurred. The bred 

fish become more sensitive to stress than 

the natural population in addition to the 

increased environmental diversity. 

In the literature,  prevalence rates of A. 

hydrophila infection were ranged 

from12.5 - 47.3 % in O. niloticus[41, 

43],In all, O.niloticus infection rates 

between 2015 and 2016 were 60% in  

winter and 24% in summer [44] . 

Clinical symptoms and diagnosis 

including serological and molecular 

techniques 

The incubation period of the disease, 

depend on fish species and resistance, 

environmental conditions and the season. 

This period varies 2-4 days in natural 

infections and 8-48 hours in experimental 

infection models [45]. In the acute form 

of disease, a fatal septicemia may occur 

so rapidly that fish die before they have 

time to develop anything but a few gross 

signs of disease. When clinical signs of 

infection are present, affected fish may 

show exophthalmia, reddening of the 

skin, and an accumulation of fluid in the 

scale pockets [46].The abdomen may 

become distended because of an edema 

and the scales may bristle out from the 

skin to give a “washboard” appearance. 

The gills may hemorrhage and ulcers may 
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develop on the dermis, and motile 

aeromonads were isolated from the eyes, 

liver and kidneys of affected fish [20]. 

The condition at first affected one eye, 

progressed into the other eye, after which 

the orbits ruptured causing blindness and 

death. Similarly, an acute mortality 

among O.niloticus in which the most 

apparent clinical signs included an 

opaqueness in one or both eyes, 

accompanied by exophthalmia and 

eventual bursting of the orbit [47]. 

Systemic infections are characterized 

by diffuse necrosis in several internal 

organs and presence of melanin-

containing macrophages in the blood [48]. 

Internally, the liver and kidneys are target 

organs of an acute septicemia. The liver 

may become pale or have a greenish 

coloration, while the kidney may become 

swollen and friable. These organs are 

apparently attacked by bacterial toxins 

and lose their structural integrity [49]. 

The somatic O-antigen, a highly 

changeable surface antigen that 

establishes the specificity of each 

bacterial species and serves as the 

foundation for their serological 

classification, is the O-specific 

polysaccharide. Since numerous O-

serotypes are linked to particular illness 

syndromes, serotyping is essential for 

epidemiological investigations in order to 

identify bacterial strains [50-51] . 

Aeromonas strains were identified and 

divided into 44 serogroups using the NIH 

(National Institute of Health, Japan) 

system created by Sakazaki and Shimada 

based on O-antigens. Aeromonas strains 

are serologically diverse [52]. 

Numerous virulence factors that can 

work singly or in conjunction with one 

another enable pathogenic bacteria to 

infect vulnerable hosts and to create a 

variety of chemicals that are either 

directly or indirectly poisonous to host 

cells [46]. The genes for aerolysin (aer), 

cytotonic heat-stable enterotoxin (ast), 

cytotoxic enterotoxin (act), and 

hemolysin A (hly A)are among those that 

contribute to the pathogenicity of 

A.hydrophila [53 , 36].The traditional 

microbiological techniques for identifying 

harmful germs are very time-consuming 

and labor-intensive. These issues resolved 

by molecular techniques like PCR, which, 

unlike other conventional microbiological 

techniques, enables the quick and accurate 

identification of bacteria as well as the 

discovery of virulence genes that 

contribute to bacterial pathogenicity. The 

16S rRNA gene is considered a stable 

molecular marker for identifying bacterial 

species, since its distribution is universal 

and allows comparison of 

microorganisms. In addition, its structure 

presents a mosaic of variable regions, 

suitable in differentiation of closely 

related organisms, and their conserved 

regions are useful for the distant 

organism's comparison and this allows for 

the design of “universal” primers. In the 

genus Aeromonas, the 16S rRNA gene has 

an interspecies similarity range from 

96.7–100% and the informative 

nucleotide positions are located mainly on 

region V3. Additionally, the presence of 

microheterogeneities (i.e., mutations on 

specific positions of the sequence of one 

of several copies of the 16S rRNA gene) 

in combination with the high similarity of 

the sequences for closely related species 

makes this gene not suitable for the 

Aeromonas spp. identification [54]. 

Numerous studies from around the 

world, notably when employing analysis 

of the 16S rRNA gene sequence, 

demonstrate that the species Aeromonas 

has enough phylogenetic depth for the 

name to be elevated to the rank of family 

and that its members represent an unique 
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line within the Gamma proteobacteria 

[55-57]. The PCR amplification with 

Aeromonas spp. specific primer identified 

twelve Aeromonas spp. isolate as specific 

band appeared by electrophoresis at a 

molecular weight of 953 bp that is 

specific for Aeromonas spp. [58-59].  

Experimental infection and the impacts 

on fish health including immune 

response 

In fish, it is considered as a significant 

pathogen causing the motile aeromonad 

septicemia (MAS), also known as 

epizootic ulcerative syndrome (EUS) 

[60]. The symptoms of A.hydrophila 

infections include swelling of tissues, 

dropsy, red sores, necrosis, ulceration, 

and hemorrhagic septicemia [61]. This 

bacterium has been found in several fish 

species, including Nile Tilapia [62]. 

Immunization has played an important 

role in the control of infectious disease. 

Both specific and non-specific immune 

mechanisms are important elements to 

protect the fish against invading 

pathogens. In fish, the skin and mucus are 

the primary line of non-specific defenses. 

When pathogens enter the body, cellular 

and humoral non-specific defense 

mobilized. cellular defense system 

including phagocytic cells similar to 

macrophages, neutrophils and natural 

killer (NK) cells as well as T and B 

lymphocytes, this in addition to having 

various humoral defense components such 

as complement (classical and alternative 

pathways), lysozyme, natural hemolysin, 

transferring and C-reactive protein. 

Inflammatory mediators such as cytokines 

(interferon, interleukin 2 and macrophage 

activating factors) are also discovered 

[63- 65]. The innate defense includes both 

humoral and cellular defense mechanisms 

such as the complement system and the 

processes played by granulocytes and 

macrophages [16]. The innate immune 

system is the only defense weapon of fish 

where it plays an instructive role in the 

acquired immune response and 

homeostasis. The immune system is 

responsible to maintain the organism's 

homeostasis when invaded by foreign 

object or organisms [66]. Most pathogens 

and danger particles can be recognized by 

immune cells through expressed pathogen 

or danger–associated molecular patterns 

(PAMP or DAMPS, respectively), 

through non-self (e.g. allogenic or 

zenogenic cells) or missing major 

histocompatibility (MHC) class I 

molecules (some virus–infected target 

cells), presenting foreign non–self-

peptides of intracellular (through MHC 

class 1-e.g. virus–infected target cells) or 

extracellular (through MHC class II–e.g. 

from bacteria) origin. Specialized immune 

cells of the innate and adaptive responses 

are involved to eliminate invaders directly 

or by destroying their ability to replicate 

(e.g. virus–infected cells).The expression 

of different immune-related genes in the 

host following an Aeromonas infection, 

including those involved in pathogen 

recognition, the proteins involved in cell 

signaling and apoptosis. A.hydrophila 

might induce an overexpression of the 

pro-inflammatory cytokine gene TNF in 

the intestine of fish, deteriorating the 

integrity of the mucosal barrier structure. 

Similarly, the expression of different 

chemokines, which are a family of small 

cytokines with an important role in the 

immune response [67]. 

Zoonotic aspect of Aeromonas 

hydrophila 

Aeromonas are an emerging pathogen 

that cause a wide range of diseases in 

humans, commonly gastroenteritis, 

septicemia, and wound infections, and are 

able to infect both immune compromised 

and immune competent patients. 

According to earlier studies, A. 
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hydrophila, A.caviae, and A.veronii were 

85% of all human infections and clinical 

isolations from the genus Aeromonas 

have been linked to it [68]. The 

pathogenicity of Aeromonas species 

attributed to the release of various 

virulence factors that are associated with 

exotoxin, cytotoxic and hemolytic activity 

that causes adhesion and colonization of 

mucosa, followed by fluid accumulation 

or epithelial change are likely events 

leading to human disease. The ability of 

Aeromonas to adhere, invade, and 

produce cytotoxicity has been defined, 

mainly following A. hydrophila and A. 

caviae infections, using human larynx 

carcinoma (HEp-2) and human Caucasian 

colon adenocarcinoma (Caco-2) cells 

[69]. A. hydrophilais the most important 

species causing disease in humans. They 

can produce virulence factors including a 

relatively heat stable cholera-like 

enterotoxin and heat labile cytotoxic 

enterotoxin and recognized as a potential 

cause of food associated out breaks of 

gastroenteritis and as etiological agent of 

acute diarrheal in particular among 

children[70]. Moreover, Aeromonas 

caused other human infection including 

septicemia, meningitis, wound and eye 

infection and urinary tract infection 

[29].Although the methods used for 

analysis, the types and sources of 

commercial products analyzed, and the 

use of selective and enrichment media 

regardless of where they came from, the 

general conclusions from these analyses 

indicate that aeromonads are a common 

presence in the majority of food kinds 

[71]. All items found that were tested for 

Aeromonas isolates had them, including 

raw milk, poultry, ground beef, veal, 

pork, and lamb. These items' initial counts 

at 5°C varied from 102 to 105 CFU/g 

however, after 7 days at refrigerated 

settings, Aeromonas populations had 

climbed one to three logs in the majority 

of the products. Dairy products (4%), 

vegetables (26%-41%), meats and poultry 

(3%-70%), and shellfish (31%) and fish 

(72%) have all been found to contain 

aeromonads [72, 73]. 

Aeromonads have been implicated in 

food-borne disease outbreaks, particularly 

in developing countries where hygiene is 

a challenge [74]. Strains of A. hydrophila, 

A. sobria, and A. caviae have been shown 

as emergent food-borne pathogens 

implicated in human gastroenteritis and 

extra-intestinal diseases [75]. However, 

the pathogenesis and virulence factors 

associated with aeromonads in different 

hosts are not fully understood [76]. 

Aeromonas spp. found in food can 

produce different exotoxins, some of 

which are enterotoxins [77].Aeromonads 

are identified as causative agents of 

diarrhea with a public health hazard 

importance [78]. Infants and the elderly 

are more severely affected by aeromonas-

diarrheal conditions than other ages [79]. 

Moreover, they are involved in human’s 

extra-intestinal infections [80-82]. For 

example, Aeromonas spp. infections were 

reported to cause severe meningitis, 

cellulites, otitis, septicemia, endocarditis, 

osteomyelitis, peritonitis, bacteremia, 

septicemia, and respiratory tract disease in 

humans [83]. Besides, the organisms were 

implicated as the cause of traveler’s 

diarrhea in 18 (2%) out of 863 patients 

[84]. Aquatic environment as well as 

different food including fish, seafood, and 

raw and cooked meat and chickens can be 

a potential vehicle for human’s infections 

with aeromonads [85-89]. Examined 563 

samples of fish, raw and cooked meat, 

and pre-prepared salads revealed the 

presence of mesophilic Aeromonas spp. in 

287 samples as most of contaminated 

samples were offals (84.3%) and chickens 

(79.3%) [90]. 
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Most common symptoms associated 

with Aeromonas bacteremia according to 

Janda and Abbott [70] included fever (74–

89%), jaundice (57%), abdominal pain 

(16–45%), septic shock (40–45%), and 

dyspnea (12–24%). That same study also 

classified the bacteremia in four groups 

based on the affected populations, the 

main one being immune compromised 

individuals (>80%), followed by those 

who suffered a traumatic accident, then 

the cases that affect healthy people, and 

finally those that involve patients 

undergoing reconstructive surgery and/or 

leech therapy [70]. 

Wounds are the second most frequent 

route of entry of Aeromonas to humans 

after the oral–fecal route [70,91]. 

Infections caused by Aeromonas can 

occur on any skin or mucous surface, 

although the extremities are the most 

common sites [70]. Most cases affect 

healthy people and are often associated 

with traumatic events and burns and 

scolds related to water and soil [92]. In a 

retrospective study of 129 cases of skin 

and soft tissue infections in Taiwan 

attributed to Aeromonas, 78% of patients 

had suffered previous trauma, and in 30% 

of cases there was exposure to water [93]. 

Additionally, Aeromonas was the most 

isolated microorganism following natural 

disasters such as the tsunami in Thailand 

in 2001 (Aeromonas accounted for 22.6% 

of all isolates) and Hurricane Katrina in 

the southeastern United States (2005), 

mainly associated with wound infection 

[94,95]. 

Ways to control Aeromonas septicemic 

disease (immune-stimulants as an 

alternative to conventional measures) 

Antibiotic drugs have the capacity to 

kill or inhibit the growth of 

microorganisms. So, the use of antibiotics 

to control fish disease needs to be limited 

due to the emergence of drug-resistant 

bacteria and concerns about 

environmental hazards and food safety 

[96]. Therefore, several alternative 

strategies to the use of antimicrobials 

have been proposed such as the use of 

probiotics as biological control agents. 

Also, probiotics are live microbes that 

may serve as dietary supplements to 

improve fish growth and immune 

responses, have received some attention 

in aquaculture [97]. Recently, the 

researchers have been targeted to search 

in nature to find acceptable and 

economically viable natural products be 

suitable for treating various chronic 

diseases. Marine algae exhibit different 

biological activities as a result of the 

presence of a variety of useful phyto 

constituents [39]. The primary or 

secondary metabolites that are 

synthesized under the action of the 

metabolic enzymes have been isolated to 

be developed as an effective alternative to 

antibiotics to be gained importance 

specially to combat disease problem [98]. 

It is worth to mention that algae can 

produce like these effective and valuable 

natural products. Of these are in concern 

Chlorella, Spirulina and Amphora algae. 

When used on tilapia, a variety of 

commercial probiotics including one or 

more of the bacteria Bacillus, 

Streptococcus, Lactobacillus, or the yeast 

Saccharomyces exhibited improved 

immune response and higher growth 

performance than the untreated fish [99]. 

Recent years have seen a significant 

increase in interest in the use of 

environmentally acceptable feed 

additives, such as microbial supplements, 

to enhance the physiology, growth 

performance, and immune responses of 

species connected to aquaculture 

[100].The fish's innate immune system, 

which allows for a quick response to 
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invasive diseases, is crucial, and the 

intensification of culture procedures 

necessitates the use of external feed 

additives [101]. Growing in popularity is 

the use of medicinal herbs as immune 

stimulant in aquaculture. A range of 

compounds with immune stimulant, 

growth-promoting, anti-inflammatory, 

antioxidant, antibacterial, antiviral, and 

anti-parasitic properties can be found in 

green tea (Camellia sinensis L.), which is 

produced from non-oxidized, unfermented 

leaves [102]. Clove, Syzygium 

aromaticum, is an aromatic medical plant 

of the family Myrtaceae. It is frequently 

used in dentistry, as a local anaesthetic, as 

an antiseptic against infectious disorders, 

and as a natural food ingredient [103]. 

Major components of the clove, including 

eugenol, eugenyl acetate, carvacrol, 

tanene, and thymol were discovered 

[104]. The use of probiotic bacteria to 

improve growth performance has recently 

attracted a lot of attention in aquaculture. 

Probiotic use in aquaculture has been 

shown to have positive outcomes 

[105].Additionally, the use of probiotics 

for improving fish bio-growth 

characteristics has a long history [106]. 

When it was used on tilapia, a variety of 

commercial probiotics including one or 

more of the bacteria Bacillus, 

Streptococcus, Lactobacillus, or the yeast 

Saccharomyces exhibited improved 

immune response and higher growth 

performance than the untreated fish [107]. 

Conclusions 

It could be concluded that Aeromonas 

hydrophila was the major cause of the 

outbreak affecting tilapia farms in Egypt. 

Since Aeromonas is a zoonotic bacteria, it 

is suggested that producers should utilize 

the bacteriological identification and 

molecular techniques to check the 

presence of this infectious agent and 

determine virulence genes to guarantee 

public health and avoid economic losses. 
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 الملخص العربى 

الأيروموناد المتحركة كعدوى بكتيرية فى البلطي النيلي: مقال عن الإنتشار والخصائص الجزيئية والتأثير على الاستجابة 

 المناعية وتدابير الرقابة البديلة

 2عبدالعزيزغريب أمانىو 1، بسنت السيد محمد 1*، سارة يوسف عبد الجليل1محمد عمارأحمد 

 44511 ، كلية الطب البيطري ، جامعة الزقازيق الميكروبيولوجياقسم  -1

 . أبوحماد،  44662قسم التفريخ و فسيولوجيا الأسماك ، المعمل المركزى لبحوث الثروة السمكية ، العباسة  -2

٪ 71.38أهم أنواع الأسماك وأكثرها ربحية في مصر ، حيث يمثل   (Oreochromis niloticus) يشكل البلطي النيلي 

٪ من إجمالي الأسماك التي يتم تربيتها على مستوى العالم. عضلات البلطي  1.54من إجمالي الأسماك المستزرعة في إفريقيا و  

الد والأحماض  الفيتامينات  ذلك  في  بما   ، الأساسية  الغذائية  العناصر  من  متنوعة  بمجموعة  المشبعة غنية  غير  المتعددة  هنية 

. تعد مصر ثالث أكبر دولة منتجة للبلطي بعد النادرةالدهنية والمعادن الأساسية وكميات كبيرة من العناصر    3وأحماض أوميغا  

٪ من أسماك البلطي المستزرعة في مصر فهي كفر 80الصين وإندونيسيا، أما المحافظات الأكثر أهمية في مصر والتي تنتج  

و عدوى  الشيخ  تسبب  والشرقية.  الأسماك  يروموناسالإالبحيرة  نفوق  عدد  ارتفاع  بسبب  عالمية  اقتصادية  مشاكل  الأسماك  في 

أحد أهم العوامل المسببة لانتشار المرض في أسماك المياه العذبة ، حيث    هيدروفيلاالإيرومونسخاصة في الصين والهند. يعتبر  
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الحشوي الأعضاء  ونخر  ونزيف  الجلد  قرح  هي  تكون  الرئيسية.  تمثل  ة  النزفي  اخريو  مرادفاتوله  الأعراض  الدم  تسمم  هي 

الدم   تعفن   ، أن  بالإيرمونادالبكتيري  يمثل   ستخدامإ.ثبت  الأسماك  تربية  في  الأخرى  الكيميائية  والعلاجات  الحيوية  المضادات 

مشكلة بسبب إمكانية تطور البكتيريا المقاومة للمضادات الحيوية ، والتلوث البيئي ، وتراكم المخلفات في أنسجة الأسماك. لذلك 

يمكن   كيف  سنوضح   ، المراجعة  هذه  مؤخرًا.في  جديداً  نهجًا  المائية  الأحياء  تربية  في  الطبية  النباتات  تطبيق  أصبح   ،

في الاعتبار   ر وزيت القرنفل في وجبات الأسماك كمنشطات مناعية لمنع العدوى. تم أخذالبروبيوتيك والشاي الأخضستخدامإ

المقاله  هذه  على    في  والتعرف   ، والعزل   ، للمرض  المسبب  هيدروفيلاالعامل  الموسمية،  الايرومونس  والتقلبات  والانتشار،   ،

ة يالبيئما نعرفة من الظروفعلى    ابناءً .دارة المرض  والتشخيص الجزيئي، والاستجابة المناعية للبلطي النيلي ضد العدوى ، وإ

جنس    ةيئاوبالو   والإمراضية، بـ  يمككنناالإيرومونسعن  الإصابة  أن  نفترض  الإيروموناسأن  مشكلة صحية   عدوى  ستظل   ،

سيسهل  الفئات العمرية الكبيرة التي يستهدفها المرض ، وزيادة  يروموناسالإالواسع لعدوى نتشارالإ أنحيث  كبيرة في المستقبل

 .هذه المشكلة


