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 This study was planned to throw the light on the incidence and economic losses of 
mycotic, bacterial and the mixed infection between pseudomonas species with 

Aspergillus flavus in Mugil cephalusthrough determination of the mortality number 

and percentage as well as the losses in body weight of the fish and losses in economic 
returns. The present study was carried out on cultured freshwater Mugil Cephalus 

collected from Bohera Governorate during winter season at year 2011 - 2012. Fish had 

different clinical signs which summarized as; darkness discolouration, scale loss, fin 
erosion, severe ulceration, abdominal distension and severe haemorrhagic eyes as well 

as bilateral blindness. Pathogenicity tests conducted in an attempt to evaluate an isolate 

of Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas cerebri and a mixed 
infection of all previous mentioned isolates with Aspergillus flavus. The Pseudomonas 

species and Aspergillus species were isolated mainly from liver,heart, kidney and 

spleen. Our results concluded that, the mycotic fish diseases of either yeast or moulds 
an bacteria causes severe economic losses to fish production farms. Also, the results 

indicate that, the incidence of P. putida, P. cerebri, P. aeruginosa, and the mixed 

infection of P.putida & A.flavus, P.cerebri & A.flavus and P.aeruginosa & A.flavus 

causes reduction of the body weight of the fish by about 15, 15, 33.35, 25,, 28.34 and 

50 Kg/ 1000 marketed fish, respectively while, the return decrease by 225, 225, 

500.25, 375, 425.10 and 750 LE/1000 marketed fish, respectively. 
 

 
© 2015 AENSI Publisher All rights reserved. 
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INTRODUCTION 

 

 Fish diseases due to bacterial infections constitute as the major economic problem in aquaculture industry 

as they found naturally in the fish environment and under certain stress condition causes severe economic losses 

to fish farms through causing high mortality to the fish in aition to weight and return losses (Post,1987 and 

Olsson et al.,1998, Atallah and El-Banna, 2005 and Saad et al., 2006). 

 Pseudomonas fluorescens is widely distributed in aquaculture industries and considered as one of primary 

cause of bacterial hemorrhagic septicemia in fish, usually associated with stress conditions such as 

overcrowding, (Allen et al., 1983;Frerichs and Holliman, 1991 and Azza et al., 2002), low temperature and 

injuries (Aly,1994 and Abdomenech et al.,1999), as well as secondary invader of damaged fish tissue 

(Otte,1963) and in chronic virus infection (Roberts and Horne,1978).Natural mortalities were highest when 

water temperature at15 – 20 °C (Austin and Austin,1993). On the other hand, fungal diseases of fish are of 

considerable concern in freshwater.Most of known fish-pathogenic fungi are members of the class Oomycetes. 

 The importance of fungal diseases in freshwater fish don`t stop only for incidence of mortalities but also of 

economic importance such as decrease growth rate, decrease hatchability in chronic infection or by mycotoxins 

production by contaminated fungus in case of bad storage feed. (Lightner et al.,1988). 

 Many of important fish diseases are caused by organisms that are normal mycoflora. These organisms are 

ubiquitous and opportunistic (Shaheen,1986 and Khalil, 1993). 

 In the new approach of the field of economic problems in aquaculture sectors the most researchers found 

that the mixed infections are prevalent in most diseases of both fresh and marine water fish during intensive 
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aquaculture, (Khalil et al.,2004).They found that mixed infection between Pseudomonas fluorescences and 

Paecilomyces marquandii induce massive mortalities among intensive culture of Mugil Cephalus. 

 So, this study was planned to throw the light on the incidence and economic losses of mycotic, bacterial and 

the mixed infection between pseudomonas species with Aspergillus flavus in Mugil cephalusthrough 

determination of the mortality number and percentage as well as the losses in body weight of the fish and losses 

in economic returns. 

 

MATERIALS AND METHODS 

 

1- Bacterial isolation: 

 Our investigation included 150 diseased Mugil Cephalus were subjected to bacteriological investigation 

from infected lesions of liver, heart, kidney and spleen.Nutrient agar, MacConkey agar and 5% sheep blood agar 

were used for primary isolation. Smears of colony from liver, heart, kidney and spleen were stained by Gram 

stain.The Pseudomonas aeruginosa, P. cerebri and p.putida were Gram negative bacilli. Smears from spleen and 

blood stained by Giemsa stain. 

 The biochemical characteristics of the isolated bacteria were studied. Using API 20 E System, identification 

of the isolates was carried out according to Bergey`s Manual of Determinative Bacteriology (Buchanan and 

Gibbons, 1974) and Whitman (2004). The antibiogram of the isolates was conducted on sensitivitynutrient agar 

medium according to the method mentioned by Lanyi (1980). 

 

2- Mycological examination: 

 The mycological examination was done by using samples from liver, heart, kidney and spleen were 

streaked aseptically onto plates of Sabouraud dextrose agar (SDA) medium. The plates were incubated at 20°C 

for 7 – 10 days. 

 A pure preparation were made either direct from culture, or using the technique of slide culturing (Larone, 

1976). These preparation were mounted in lactophenol cotton blue (LPCB). For describing the fungus, the new 

terminology were used proposed by Frey et al.(1979); Refai (1987) and Lightner et al. (1988). 

 

3- Experimental infection: 

 A total of 210 apparently healthy Mugil Cephaluswere obtained from private farm at Kafr El-Sheikh 

Governorates to be used for experimental infection. They were kept under observation in aquaria (water pH 7.5 

– 8.0, & Temperature 25 - 28°C) for 15 days in order to accommodate them to the new environment. 

 Fish were alotted into 7 groups each group contain 30 fish.The first 3 groups were injected I/M with 3x10
5 

Cfu /ml from Pseudomonas putida, Pseudomonas cerebri and Pseudomonas aeruginosa respectively. and other 3 

groups injected by Pseudomonas putida, Pseudomonas cerebri and Pseudomonas aeruginosa were mixed 

respectively with 10
4 

spores / ml Aspergillus flavus were given orally by using stomach tube and the group 

No.7 was left as a control injected with 0.2 saline each group for 3 replicates. 

 

4- Economic losses: 

 The economic losses of the fish due to infection with bacteria, moulds and yeasts were determined from 

dead fish, weight of dead fish and the losses in return due to dead fish/1000 fish aaccording to the following 

equations (Atallah and El-Banna, 2005 and Saad et al., 2006) 

a- Weight of dead fish = Number of dead fish X Average weight of the fish (gm). b- Losses in returns (L.E) 

 = Weight of the fish (Kg) X Price of Kg fish (L.E). 

 

5- Statistical analysis: 

 The statistical analysis was made in two steps according to (SAS, 2004): 

1. Chi
2

- test for detection the significance of the incidence of bacteria, moulds and yeasts among different 

organs of the fish as well as the differences in mortalities among different infection. 

2. Analysis of variance (ANOVA) was made for determination of the significance in returns losses among 

different bacteria, moulds and yeasts infections. 

 

RESULTS AND DISCUSSIONS 

 

1- Clinical Observation: 

a. In naturally infected fish: 

 The naturally infected O. niloticus showed skin discoloration, scale loss, tail erosion, erythema at the base 

of fins and some fish showed slight abdominal distension and exophthalmia as well as bilateral blindness of eye. 

Moreover, fish showed haemorrhagic patches all over the body particularly around the base of the fins 
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sometimes darkening of the skin. Necrotic (frayed) fins, hemorrhaged scale pockets and pale pockets and pale 

gills indicative anaemia. as well as oedematous musculature were also recorded. Our results agreed with those 

of (Fayed et al.,1997; Olsson et al.,1998) where they reported that, the fish in naturally naturally infected 

captured fish infecte with pseudomonas species respiratory manifestations typified by rabid opercular 

movement, swimming near surface of water, gasping of atmospheric air, haemorrhagic patches scattered 

over the body especially at the base of pectoral and dorsal fins, uni – or bilateral exophthalmia, dark 

discolouration of skin with or without detachment of scales and sometimes button – like ulcers on the area of 

caudal peduncle. 

 While, (Saffinaz and Saad, 2006 and Khalil et al., 2009) reported that, at autopsies the fish infected with 

pseudomonas, yeasts and fungi revealed pale or even congested gills, clear or blood-stained copious ascites, 

necrosis of liver, distension of gall bladder and congested spleen or kidneys. Isolation of fungi and / or yeasts 

could not be incriminated as the only causative agent at this stage of study. 

 

b. In experimentally infected fish: 

The results of experimental infection were presented in (Table, 1). 

 
Table 1: Results of experimental infection of fresh water fish by different species of pseudomonas and / or aspergillus flavus. 

Types of 

injected 
Pathogen 

Numbe

r of 

injected 

fish 

Mortalities in Total 

mortality 

Clinical signs and post 
mortum lesion 1st 

week 
2nd 

week 
3rd 

week 
4th 

week 

P.putida 30 2 1 - - 9 / 30 Slight haemorrhage and sever 

congestion of the gills with 
slight changes of internal 

organs specially anterior part 

of kidney 

3 1 - - 

2 - - - 

P.cerebri 30 1 1 1 1 9 / 30 Petechial haemorrhages over 

the head regions and fin rot of 

the dorsal and caudal fins. The 
liver,kidney and gills showed 

sever congestion. 

3 - - - 

2 - - - 

P.aeruginosa 30 4 2 - - 20 / 30 Sever haemorrhagic ulceration 

over the whole body specially 
the dorsal and caudal peduncle 

region. Sever congestion of the 

most internal organs. 

5 3 - - 

4 2 - - 

P.putida 

& 

A.flavus 

30 3 2 1 1 15 / 30 Darkness 

colouration,haemorrhages of 

caudal peduncle at the end of 
experiment the fish slugghish 

movement and easily to be 

catched, the yellowish 
discolouration of the liver and 

kidney. 

3 1 1 - 

2 1 - - 

P.cerebri 
& 

A.flavus 

30 2 2 1 2 17 / 30 Darkness,and ulceration at the 
dorsal region,sloughing and 

erosions of the most fins at the 

end of experiment and slight 
yellowish discolouration of the 

liver, spleen and kidney and 

distension of gall bladder. 

3 1 - 1 

4 - - 1 

P.aeruginosa 
& 

A.flavus 

30 5 2 1 2 30 / 30 Sever darkness, ascitis and eye 
cataract at the end of 

experiment. The liver was 

blatched and sever yellowish 
discolouration and distension 

of gall bladder. 

4 3 - 1 

6 5 - 1 

 
Control 

30  
- 

 
- 

 
- 

 
- 

0 / 30  

Chi2 = 15.55** ** = Significant at (P < 0.01). 
 

2- Post mortem findings for both natural and experimentally infected fish: 

 Internally, organs are friable and have a generalized hyperemic appearance; the kidney and spleen are 

swollen; and the liver is often mottled with hemorrhage increased with light areas. The enlarged abdomen with 

ascitis. The body cavity contain a clear fluid but more often the fluid is bloody and cloudy. The intestine is 

flaccid, hyperemic, contains yellowish mucous, and is void of food. Blood, heart, kidney and spleen smears 

stained with Giemsa stain showed numerous number of capsulated rod shaped organism. (Table, 1). 
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 Our results agreed with those of (Fayed et al.,1997; Olsson et al.,1998) where they reported that, 

Pseudomonas species affects freshwater and marine fish throughout the world and causes severe economic 

losses and decreases fish farm efficiencies. 

 In this study we followed the methods of allen et al., (1983); Austin and Austin (1993) using the tube 

methods as well as API20E System. 

 The Pseudomonas aeruginosa, Pseudomonas cerebri and Pseudomonas putida isolates were Gram negative 

aerobic and motile. The Pseudomonas putida, P.fluorescens, P.pseudoalkaligens ,P.aeruginosa and P.cerebri 

were isolated at high incidence from all internal organs of diseased Mugil Cephalus as liver, spleen, heart and 

kidney. All isolates of pseudomonas were positive for nitrate reduction, oxidase, catalase, urease and glucose 

and negative for indole, H2s, methyle red, Vogus prosquar, sucrose, mannitol and dulcitol. 

 

3- Bacteriological findings: 

 Table (2) indicated that, there is a significant differences (P < 0.01) on incidences of bacterial isolates 

among different internal organs. It was found that, from the internal organs of 150 Mugil Cephalus showing 

typical symptoms, 129 bacterial isolates (21 isolates of Pseudomonas putida, 15 isolates of pseudomonas 

fluorescens, 3 isolates of pseudomonas pseudoalkaligens, 15 isolates of pseudomonas aeruginosa, 6 isolates of 

pseudomonas cerebri, 24 isolates of Streptococcus iniae and 45 isolates of another bacteria.(Table, 2) The table, 

2 cleared that the streptococcus iniae was isolated (24 isolates) from liver (3 isolates), kidney (3 isolates) and 

spleen (18 isolates). On other hand, Streptococcus iniae could not be isolated from heart. 

 
Table 2: Incidence of different species of bacteria isolated from some internal organs of diseased M.cephalus. 

Bacterial species Organs  

Total Liver Heart Kidney Spleen 

No of samples isolated from organs 

P.putida 9 3 9 - 21 

P.fluorescens 6 6 3 - 15 

P.pseudo alkaligenes - 3 - - 3 

P.aeruginosa 9 3 3 - 15 

P.cerebri - 3 3 - 6 

Streptococcus iniae 3 - 3 8 24 

Another species of bacteria 12 - 18 15 45 

Total isolates 39 18 39 33 129 

Chi2 = 22.45** ** = Significant at (P < 0.01). 
Number of examined fish: 150. Number of samples: 600 samples. 

 

 Also, (Table, 2) it was observed that the liver was considered as the target organ for the most pseudomonas 

species except pseudomonas pseudoalkaligenes and pseudomonas cerebri. In addition to the high frequency of 

isolated bacteria from the liver. we are worthy to be noted that the pseudomonas pseudoalkaligenes was isolated 

only from the heart and pseudomonas cerebri also isolated only from both heart and kidney. The most noticable 

information from this study was appeared as the spleen not affected by any species of pseudomonas but highly 

affected by Streptococcus iniae. 

 

4- Incidence of moulds and yeasts: 

 The fungi comprise a large group of organisms living as saprophytes, parasites or in association with other 

organisms as symbiants that may serve as primary or secondary pathogens. They are ubiquitous, found in air, 

soil, water on plants and animal bodies. They cause various problems among cultured freshwater fish in Egypt 

(Refai et al., 1987; Manal Adel, 1988 and Salem et al., 1989). 

 Moreover, under certain bad environmental conditions and other stressors they are able to produce toxic 

metabolites (mycotoxins) which are incriminated in causing economical losses to farming fishes due to 

increased mortalities, poor growth rates and low market value (Olufemi et al., 1983; and Samira-Rezeaka, 

1991). However, the presence of fungi in rations is at least an indication of bad preservation and / or storage. 

 The data illustrated in (Table, 3) revealed the significance differences (P < 0.01) of the mixed infection 

between Pseudomonas putida, pseudomonas aeruginosa and pseudomonas cerebri well cleared with Aspergillus 

flavus specially in affected liver samples in addition to Aspergillus niger. 

 
Table 3: Incidence of different moulds and yeasts isolated from some internal organs of diseased M.cephalus. 

Strains Organs Total 

Liver Heart Kidney Spleen 

A.flavus 8 - 1 1 0 

A.niger 5 - - - 5 

A.fumigatus 3 - - - 3 

Fusarium spp. 2 - - - 2 

Penicillium spp. - 1 - 1 2 

Mucar spp. - - 2 - 2 
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Rhizopus spp. - 1 - - 1 

Absidia spp. - 1 1 - 2 

Cladosporium 2 - - 1 3 

Alternaria 1 - 1 - 2 

Nigrospora 1 1 1 - 3 

C.albicans 4 3 2 1 10 

C.krusei 3 3 1 3 10 

Rhodotorullea 1 - 1 1 3 

Another yeast 5 6 2 4 17 

Total 35 16 12 12 75 

Chi2 = 22.45** ** = Significant at (P < 0.01). 
Number of examined fish: 150. Number of samples: 600 samples. 

 

 Also, mycological examination of diseased Mugil Cephalusrevealed the recognition of a total of 75 isolates. 

Isolates were categorized as A.flavus (10 isolates), A.niger (5 isolates), A.fumigatus (3 isolates),Fusarium spp.(2 

isolates), Penicillium spp. (1 and 1 isolates),Mucor spp. (2 isolates), Rhizopus spp. (1 isolate), Absidia spp. (1 

and 1 isolates), Cladosporium (2 and 1 isolates), Alternaria (1 and 1 isolates),Nigrospora (1, 1 and 1 isolates), 

C. albicans (4, 3, 2 and 1 isolates),C. krusei (3, 3,1 and 3 isolates), Rhodotorulla (1, 1and 1 isolates) and 

another yeast species (5, 6, 2 and 4 isolates) in the liver, heart, kidney and spleen respectively. These finding 

may be supported by the statement of Shaheen (1986) who considered most fungal isolates were normal 

mycoflora of freshwater fishes. Easa (1979), Manal Adel (1988) and Salem et al.(1989) were also able to 

isolate A.flavus, A.niger, Penicillium, Mucor, and Rhizopus from gills, eyes, heart, liver, gall bladder, spleen, 

kidney and intestine of both apparently healthy and diseased fish. Penicillium was among the isolates of Easa 

(1974) from skin of common carp who considered it as a saprophyte. 

A. flavus was found to be more prevalent in diseased fish than apparently healthy fish. This finding may be 

attributed to the virulence of A. flavus as well as its capability to produce toxins. The prevalence of A.flavus 

was also reported by Manal Adel (1988), and Salem et al.(1989). Isolation of other Aspergilli from internal 

organs may be supported by Olufemi et al.(1983)who isolated both Aspergillus flavus and Aspergillus niger 

from liver and heart of diseased Mugil Cephalus. Also, Marzouk et al. (1990) isolated different species of 

moulds including A.flavus and A.niger from fins and skin of Mugil Cephalus and Nile catfish cultured at 

different localities and suffering from tail and fin rot. Khalil et al. (1990) reported different species of 

Aspergillus including A.fumigatus, A.sydowi, A.parasiticus, A.flavus, A.nidulans-var. latus, A.vesicular and 

A.niger from skin, fins, gills, kidneys, liver and intestine of Mugil Cephalus and Bagrus bayad. 

 The mixed infections between bacterium Pseudomonas, however, makes it difficult to determine exactly the 

level of mortality caused by the isolated fungus (Table, 4). 

 
Table 4: Incidence of mixed infection of different pseudomonas strains with different moulds. 

Strains Organs 

Liver Heart Kidney Spleen 

Pseudomonas putida + A.flavus 5 - 1 - 

 +  +  

 5 - 1 - 

Pseudomonas aeruginosa + A.flavus 3 - - - 

 +    

 3 - - - 

 - 1 - - 

Pseudomonas cerebri + A.flavus  +   

 - 1 - - 

Pseudomonas aeruginosa + A.niger 3 - - - 

 +    

 3 - - - 

Pseudomonas putida + A.niger 1 - - - 

 +    

 1 - - - 

Chi2 = 17.44** ** = Significant at (P < 0.01). 
 

 This statement confirmed by Lightner et al.(1988) and Khalil et al. (2004), which revealed that the mixed 

infection between Pseudomonas fluorescens and Paecilomyces marquindii make doubt for the incidence of the 

mortality. 

 

5- Sensitivity analysis: 

 Table (5) revealed that Pseudomonas aeruginosa was more susceptible to Chloramphenicol, 

Oxytetracycline, Penicillin and Neomycin. On other hand, the Pseudomonas putida was susceptible for 

Streptomycin, Erythromycin and Clamoxyl amoxicillin (AML). Finally, the pseudomonas cerebri was more 

sensitive to Oxytetracyclin,Nitrofuran and Danofloxacin. It worthy to observe that all species of pseudomonas 
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were resistant to Sulpha, Bacitracin, Cefozan and Ciprocin. Our results agreed with those of Saffinaz and 

Saad (2006) and Khalil et al. (2009). Where they reported that, the anti bacterial sensitivity of the isolated 

species of Pseudomonas, it was sensitive to a narrow range of antibiotics namely Penicillin, chloramphenicol, 

oxytetracyclin and neomycin for P.aeruginosa, streptomycin, erythromycin and clamoxyl amoxicillin for 

P.putida and oxytetracyclin, nitrofuran and danofloxacin for P.cerebri, while it were resistant to a wide range of 

recent antibiotics. This finding indicated that these species had been exposed to improper dose and / or course. 

 

6- Economic losses of fish bacterial and mycotic diseases: 

 The results in (Table, 6) indicate that, the incidence of P. putida, P. cerebri, P. aeruginosa, and the mixed 

infection of P.putida & A.flavus, P.cerebri & A.flavus and P.aeruginosa & A.flavus causes reduction of the body 

weight of the fish by about 15, 15, 33.35, 25,, 28.34 and 50 Kg/ 1000 cultured fish, respectively while, the return 

decrease by 225, 225, 500.25, 375, 425.10 an 750 LE/1000 fish, respectively. This results agreed with those of 

(Atallah and El-Banna, 2005 and Saad et al., 2006), where they reported that, pseudomonas and mycotic 

diseases causes severe economic losses among culture fish through increasing mortality, decreasing total fish 

marketed weight and decreasing the economic returns. 

 Our results concluded that, the mycotic fish diseases of either yeast or moulds an bacteria causes severe 

economic losses to fish production farms. Also, the results indicate that, the incidence of P. putida, P. cerebri, P. 

aeruginosa, and the mixed infection of P.putida & A.flavus, P.cerebri & A.flavus and P.aeruginosa & A.flavus 

causes reduction of the body weight of the fish cultured fish, and also the economic return decreased 

 
Table 5: Results of anti bacterial sensitivity of different species of pseudomonas. 

Drug (Antibiotics) P.aeruginosa P.putida P.cerebri 

Chloramphenicol S R R 

Oxytetracyclin S R S 

Sulpha R R R 

Nitrofuran R R S 

Streptomycin R S R 

Erythromycin R S R 

Penicillin S R R 

Neomycin S R R 

Bacitracin R R R 

Clamoxyl moxicillin(AML) R S R 

Cefozan (CFP) R R R 

Ciprocin (CIP) R R R 

Danofloxacin (DFX) R R S 

S = highly sensitive. R = resistant. 

 
Table 6: Economic losses result from infection of Freshwater fish with by different species of pseudomonas and / or aspergillus flavus. 

Types of injected 

pathogen 

Number of 

injected fish 

Total Mortality/30 

fish 

Total weight 

losses /30 fish 

(gm) 

Weight losses / 

1000 fish 

(Kg) 

Return losses 

(LE)/1000 cultured 

fish 

 

P.putida 

 

30 

E 

9 / 30 

E 450±4.55 E 15±1.55 E 225±12.25 

 

P.cerebri 

 

30 

E 

9 / 30 

E 450±4.55 E 15±1.55 E 225±12.25 

P.aeruginosa 30 B 

20 / 30 

B 1000±10.55 B 33.35±3.55 B 500.25±20.25 

P.putida & A.flavus 30 D 
15 / 30 

D 750±7.55 D 25±2.55 D 375±13.55 

P.cerebri & A.flavus 30 C 

17 / 30 

C 850±8.55 C 28.34±2.38 C 425.10±24.55 

P.aeruginosa & A.flavus 30 A 

30 / 30 

A 1500±15.77 A 50±5.55 A 750±25.55 

Control 30 F 

0 / 30 

F 

- 

F 

- 

F 

- 

Means within the same column of different litters are significantly different at (P < 0.01). 
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