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ABSTRACT : A bacterial and ectoparasitic study on 
cultured O.niloticus was conducted in one-year survey from 
November 2012 until November 2013. O.niloticus were 
collected from different Fish farms in El-Behera governorate 
seasonally. Various parasites were recovered, including 
Tricodina sp., Chillodenillae sp. and Monogenetic trematodes 
with high incidence during Spring and Summer seasons. In a 
bacteriological survey about 200 bacterial isolates were 
recovered, A.hydrophila (100 isolates) was the predominant 
bacteria, followed by P. fluorescens (60 isolates) then the 
Streptococcal spp (40isolates).  
The highest number of outbreaks occurred during Summer 
and Spring seasons. Sensitivity to different antimicrobials 
has been observed in this study. Experimental infection in 
apparently O.niloticus using one isolate of A. hydrophila 
showed recorded mortality rates 90%.upon I/P injection 
respectively. Our results concluded that, the higher economic 
losses resulted from parasitic infestation were observed in 
Trichodina, Monogenia , Mixed infection between 
Monogenia and Trichodina and the least losses observed in 
Chilodenella and the losses in return due to their infestation 
were 600, 400, 200.02 and 13.30 LE/1000 cultured fish, 
respectiovely. While, the higher economic losses due to 
bacterial infection observed in A. hydrophila , Pseudomonas 
flourescens and Streptococcus infection and the losses in 
return resulted from their infection to the fish were 500, 400 
and 260.68 LE/1000 cultured fish respectively. 

 

INTRODUCTION: 

Egyptian aquaculture industry has been grown in the last 
few years; especially that of fresh water fish. According to 
reports of Agriculture World Journal (2002); Egypt 
ranked the first in fish farm production in the African and 
Mediterranean Sea countries. Egyptian fish farm 
production increased approximately by 45% in the last two 
years. Fish and fish products are the hope to solve human 
nutritional problems in Egypt.  
Fish is the primary source of protein for humans in many 
parts of the world and this is especially true in most 

developing countries. Interest of parasites and other 
microbial pathogens of tilapia continue to grow with the 
increasing development of O.niloticus cultivation. 
Diseases in wild fish population may have multiple 
economic and social impacts. Epidemics of infectious 
diseases, which are associated with the presence of some  
 
 
microbes or parasites, have recently been observed in  
several major culturing systems (Noga, 2008). On the 
other hand, several microbial pathogens are involved in 
epizootic outbreaks in fish cultures (Zorrilla et al., 2010). 
Motile aeromonads, are among the most common and 
troublesome diseases of fish raised in pond. Whether 
acting alone or in mixed infections with other organisms, 
the motile aeromonads are responsible for significant 
financial losses annually. 
Atallah and El-Banna (2005) concluded that, the most 
important diseases affecting fish  under Egyptian conditions 
were Motile Aeromonas septicemia, Saprolegniasis 
infection, Aflatoxicosis, Icthyphonus infection, Trichodina 
and Costiasis infestations and the mixed infection between 
the Motile Aeromonas septicemia and Saprolegnia. These 
diseases reduced fish livability, feed consumption and its 
feed conversion, increasing costs of veterinary management 
and production costs. The production costs for the previous 
diseases were 106.53, 175.39, 151.92, 111.62, 167.96, 
170.93 and 199.46 LE/100 fish. In the control fish farms the 
production costs were 168.34 LE/100 fish, while, the 
returns for the farms for the previous diseases were 201.54, 
181.58, 191.37, 273.21, 187.36, 272.75 and 231 LE/100 fish 
and in the control fish farms it reached to 294.86 LE/100 
fish and the net income were  95.01, 6.19, 39.45, 161.59, 
19.4, 56.23 and 32.42 LE/100 fish. Moreover, in the control 
fish farms the net income was 126.52 LE/100 fish,  with 
reduction of fish farm economic and productive efficiency.     
 
The present work aimed to survey the most common 
bacterial and ectoparasitic pathogens affecting the 
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cultured O.niloticus in El-Behera Governorate and the 
economic losses resulted from the infection and 
infestation of the fish with this diseases.  
 

MATERIAL AND METHODS : 
Naturally infected fish  
    A total number of 300 O. niloticus were collected from 
November 2012 until November 2013,  from different fish 
farms in El-Behera governorate at different seasons. The 
fish were transported alive to the wet laboratory of 
Department of Poultry and Fish diseases, Faculty of Vet. 
Med. Alex. Univ.  
Fish were fed with pelleted diet containing (25-30%) 
protein two times per day by hand. Fish are handled very 
carefully to avoid stress-inducing manipulations as far as 
possible.  Mortalities and any signs of disease were 
recorded. 
Sampling procedure and diagnosis 
Fish were killed and necropsied. Bacterial swabs from 
liver, kidney and spleen were plated on the following 
media: Nutrient agar (Oxoid), Rimler-Shotts agar (Shotts 
and Rimler, 1973), Tryptic soy agar (Difco) with 3% 
Nacl. All the inoculated media were incubated at 25Cº for 
18-24hr. All different types of colonies present on the 
plates were picked up and biochemically tested for 
identification. 
Identification of bacterial strains 
Pure culture was obtained by repeated plating on the 
previous media. Cultures were maintained in agar slant 
and stabbed, semisolid trypticase-soy-agar (TSA) tubes. 
Pure culture isolates were then identified by biochemical 
characterization following the criteria described in the 
Bergy’s Manual of systemic bacteriology(1984) and 
Finegold and Martin (1982). 
Antimicrobial susceptibility 
Susceptibility to several antimicrobials was determined 
using disc diffusion technique (Lenette et al. 1980). The 
following antimicrobial agents (supplied by Oxoid) were 
used: ciprofloxacin 5 µg, rifampicin 5 µg, 
sulphamethazole (trimethoprim) 25 µg, Colstin sulphate 
25 µg, Gentamycin 10 µg, ofloxacin 5 µg, and 
enrofloxacin 5 µg. One ml of 24hr. broth culture of 
Aeromonas hydrophila and P. flourescens incubated at 
25ºC was evently distributed on surface of agar plate, and 
examined for inhibition zone. 
Pathogenicity assays 
Pathogenicity of the A. hydrophila strain isolated from 
naturally infected O.niloticus was determined following 
the methodology described by Vasilkov et al. (1978). One 
group of 15 apparently healthy O.niloticus with average 
body weight of 30.0 (± 10.0) gm. were inoculated 
intraperitoneally at dose of 0.1 m/24hr broth culture 
containing 3x107 viable cells and the other control group 
were provided using the same number of fish inoculated 
with 0.1 ml PBS Viola Zaki (1991). Fish kept for 14 days, 
during which clinical signs, mortality and postmortem 
lesions were recorded. Inoculated bacteria were 
considered pathogenic when more than 50% of inoculated 

fish were died showing abnormal characteristic clinical 
signs, postmortem lesion and the organism was reisolated. 
Identification of parasites 
Parasite diagnosis was based on the morphological 
character under microscopic examination of giemsa 
stained and fresh mount smears of skin, fins and gills. 
- 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 according 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). 
- Statistical analysis:  

The statistical analysis was made according to (SAS, 
2004), where we used the Chi2- 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. 

RESULT : 
Gross pathology 
Diseased fish exhibited signs of pale skin coloration with 
excess mucus with an overall dark grey slimy, patchy, or 
mottled grey appearance. Uncoordinated swimming was also 
observed. The scales were detached from the body. The gills 
were pale in some fish, hyperemic in others and covered with 
mucous secretion forming cloudy film of slime. Congestion 
and redness of the body fins especially the caudal and dorsal 
fins, inflammation as well as edema of the vent region, 
hemorrhagic patches allover the body as well as abdominal 
dropsy had been noticed. Necropsy of diseased fish revealed 
reddish-yellow ascetic fluid, the liver ranged from pale anemic 
or yellowish in some cases to deep brown. The gall bladder 
was distended with bile and the spleen appeared congested and 
enlarged. The kidneys were congested, enlarged and 
edematous in most cases. (Fig. 1-2). 
Parasites 
Table (1) shows the seasonal prevalence of parasitic 
infestations from naturally infested O.niloticus. The peak 
of total parasitic infestations in was recorded during 
summer and springs seasons, while low level of 
infestations were recorded during autumn season. 
Tricodina sp., monogenean and mixed infestation with 
both Tricodina sp. and monogenean were detected in 
high number during spring season; however, 
Chillodenillae sp. was detected only during summer 
season. (Fig. 3-5).  
Bacteria 
200 isolates were recovered from samples of diseased fish 
including 100 isolates identified as A.hydrophila, 60 
isolates identified as P. flourescens and 40 isolates 
identified as Streptococcus sp. these were the dominant 
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strains. Table 2 shows seasonal prevalence of bacterial 
infections from naturally infected O.niloticus. The peak of 
infestation was recorded in spring and summer seasons.  
Antimicrobial susceptibility 
Table (3) shows the sensitivity of the isolated A. 
hydrophila and P. flourescens to different antimicrobial 
agents. It was noticed that Ciprofloxacin was the effective 
antimicrobial in case of A. hydrophila , Rifampcine in 
case of P. flourescens . 
Pathogenicity test 
Table (4) shows the mortality patterns of both inoculated 
and control experimental fish in different fish groups were 
recorded within 14 days (the experimental time).  
The clinical abnormalities and deaths began 24hr post-
inoculation; these included sluggish movement, poor 
appetite, and impairment of equilibrium and finally loss of 
reflexes just prior to death. Moreover, there were 
hemorrhagic patches as spots on the skin especially on the 
ventral abdominal area, caudal peduncle and on the body 
fins especially at their bases. As the disease progressed, 
whitish patches were distributed allover the body surface. 
In addition to these symptoms, there were also abdominal 
distention of varying degrees and severely inflamed 
edematous vent was seen. (Fig. 6). 
The postmortem findings of the experimentally 
inoculated fish in the first two groups showed yellowish 
serous fluid, the liver enlarged and showed patches of 

congestion and hemorrhagic spots or sometimes pinpoint 
whitish foci. The gall bladder was mostly distended with 
bile. The spleen was enlarged and congested. The kidneys 
appeared hemorrhagic, swollen, sometimes covered with 
whitish sheath. The intestine showed severs hemorrhagic 
inflammation, while the gills varied from pale anemic in 
some cases to congest in others with excessive mucus. Re-
isolation of inoculated A.hydrophila was carried out from 
experimentally infected fishes. (Fig. 7). 

Economic losses:- 

The higher economic losses resulted from parasitic 
infestation were observed in Trichodina, Monogenia , 
Mixed infection between Monogenia and Trichodina and 
the least losses observed in Chilodenella and the losses in 
return due to their infestation were 600, 400, 200.02 and 
13.30 LE/1000 cultured fish, respectiovely.  (Table, 5). 

While table (7) indicated that the higher economic losses 
due to bacterial infection observed in A. hydrophila , 
Pseudomonas flourescens and Streptococcus infection and 
the losses in return resulted from their infection to the fish 
were 500, 400 and 260.68 LE/1000 cultured fish 
respectively. 

Table ( 1 ) : Seasonal prevalence of parasitic infestations from naturally infested O. niloticus . 

Season No. of 
fish 

No. of infested 
fish 

Protozoa 
Monogenea Mixed Monogenea  

and trichodina Trichodina Chillodenillae 

No. % No. % No. % No. % No. % 

Winter 75 30 40 15 50 - 0 10 33 5 16 

Spring 75 60 80 20 33 - 0 20 33 10 16 

Summer 75 70 93 40 57 20 28 25 35 10 14 

Autumn 75 40 53 15 37 - 0 5 12 5 13 

Total 300 200 66 90 45 20 15 60 30 30 15 

Chi2 = 17.55**                       ** = Significant at (P < 0.01). 

Table ( 2 ) : Seasonal prevalence of bacterial infections from naturally infected O. niloticus . 

Season 
No.  

of diseased 
fish 

Tot. No. of 
bacterial 
isolates 

Types , No. and percentage of bacterial isolates 

A. hydrophila Pseudomonas flourescens Streptococcus spp 

No. % No. % No. % No. % 

Winter 75 20 26 10 50 5 25 5 25 

Spring 75 70 93 40 57 20 28 10 14 

Summer 75 75 100 30 40 25 33 20 26 

Autumn 75 35 46 20 57 10 28 5 14 

Total 300 200 66 100 50 60 30 40 20 
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Chi2 = 16.54**                       ** = Significant at (P < 0.01). 

Table ( 3 ) : Antimicrobial sensitivity test of A. hydrophila and P. fluroscens . 

Drug Company Concentration A. hydrophila P. fluroscens 

Ciprofloxacin Oxoid 5  μg S S 

Rifampcine Oxoid 5  μg S S 

trimethoprim Oxoid 25 μg R S 

Colistin Oxoid 25 μg S S 

Gentamycin Oxoid 10 μg S S 

Ofloxacin Oxoid 5 μg S S 

Enrofloxacin Oxoid 5 μg S S 

        S = Sensitive                        R =Resistant 

 

Table ( 4 ) : Experimental infection of O. niloticus with A. hydrophila . 

Fish group 

N
o. of fishes 

R
oute injection 

Dead Fishes during 14 d. after injection (day posting) 

N
o. of dead fish 

N
o of survived 

fishes 

M
ortality %

 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 15 1/P - 6 2 2 1 1 - - 1 - - - - - - 13 - 90 

2 15 Control 1/P - - - - - - - - - - - - - - - - 15 - 

 

Table ( 5 ) : Economic losses of parasitic infestations from naturally infested O. niloticus . 

Season 

Protozoa 
Monogenea Mixed Monogenea  

and trichodina Trichodina Chillodenillae 

No. 
Wt/75
fish/ 
gm 

* 
Wt/1000 
fish/Kg 

Return 
losses/ 
1000 

cultured 
fish 

No. 
Wt/75
fish/ 
gm 

* 
Wt/ 

1000 
fish/
Kg 

Return 
losses/ 
1000 

cultured 
fish 

No. 
Wt/75 
fish/ 
gm 

* 
Wt/1000 
fish/Kg 

Return 
losses/ 
1000 

cultured 
fish 

No. 
Wt/
75 

fish/ 
gm 

* 
Wt/1000 
fish/Kg 

Return 
losses/ 
1000 

cultured 
fish 

Winter 15 750 10 100 - - - - 10 500 6.67 66.70 5 250 3.33 33.30 

Spring 20 1000 13.34 133.4 - - - - 20 1000 13.34 130.34 10 500 6.67 66.70 

Summer 40 2000 26.68 260.68 20 100 1.33 13.30 25 1250 62.50 625.00 10 500 6.67 66.70 

Autumn 15 750 10 100 - - - - 5 250 3.33 33.30 5 250 3.33 33.30 

Total 90 4500 60.00 600 20 100 1.33 13.30 60 3000 40.02 400.02 30 150
0 20.01 200.10 

Means of different litters are significantly different at (P < 0.05) 

*Weight losses / 1000 cultured fish                 *Price of Kg/Fish = 10 L.E 
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Table ( 6 ) : Seasonal prevalence of bacterial infections from naturally infected O. niloticus . 

Season 
No.  

of diseased 
fish 

Tot. No. of 
bacterial 
isolates 

Types , No. and percentage of bacterial isolates 

A. hydrophila Pseudomonas flourescens Streptococcus spp 

No. % No. % No. % No. % 

Winter 75 20 26 10 50 5 25 5 25 

Spring 75 70 93 40 57 20 28 10 14 

Summer 75 75 100 30 40 25 33 20 26 

Autumn 75 35 46 20 57 10 28 5 14 

Total 300 200 66 100 50 60 30 40 20 

Table ( 7 ) : Economic losses of bacterial infections of naturally infested O. niloticus . 

Season 

Protozoa Monogenea 

A. hydrophila Pseudomonas flourescens Streptococcus spp 

No. 
Wt/75 
fish/ 
gm 

* 
Wt/1000 
fish/Kg 

Return 
losses/ 
1000 

cultured 
fish 

No. 
Wt/75 
fish/ 
gm 

* 
Wt/1000 
fish/Kg 

Return 
losses/ 
1000 

cultured 
fish 

No. 
Wt/75 
fish/ 
gm 

* 
Wt/1000 
fish/Kg 

Return 
losses/ 
1000 

cultured fish 

Winter 10 500 6.67 66.70 5 250 3.33 33.30 5 250 3.33 33.30 

Spring 40 2000 26.68 260.68 20 1000 13.34 133.4 10 500 6.67 66.70 

Summer 30 1500 20.01 200.10 25 1250 62.50 625.00 20 1000 13.34 133.4 

Autumn 20 1000 13.34 133.4 10 500 6.67 66.70 5 250 3.33 33.30 

Total 100 5000 50 500 A 60 3000 40.02 400.02 
B 40 2000 26.68 260.68 C 

Means of different litters are significantly different at (P < 0.05) 

*Weight losses / 1000 cultured fish                   *Price of Kg/Fish = 10 L.E 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig ( 1 ) 
O. niloticus naturally infected with 

bacterial and parasites showing congestion of 
the abdomen and pectoral fin . 

Fig ( 2 ) 
O. niloticus naturally infected with 

bacterial and parasites showing congestion of all 
internal organs especially liver and gall bladder 
with exophthalmia . 
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DISCUSSION : 

Different parasitic types recovered from naturally infected 
O. niloticus including, Tricodina sp., Chillodenillae  sp., 
monogenetic trematodes and mixed infestation with 
Tricodina and monogenean were in concordance with 
(Company et al., 1999; Callahan et al., 2002), who 
reported the wide spread of ectoparasitic protozoa on gills 

and skin of most cultured fishes. The seasonal prevalence 
of the recovered parasites in this study was high during 
spring and summer seasons.  
These results was in agreement with those obtained by 
Company et al. (1999), who, in a bacteriological and 
parasitological survey reported a relationship between 
peaks of mortalities and high water temperatures.  

Fig ( 4 ) 
Monogenia and trichodia in spring in  

             O. niloticus .  

Fig ( 5 ) 
Chillodenilla in winter in O. niloticus 

Fig ( 3 ) 
Trichodina in summer-in O.niloticus 

Fig ( 6 ) 
O. niloticus experimentally infected with 

A.hydrphillae showing scalloss in the abdominal 
resion with congesion under pectoral fin. 

Fig ( 7 ) 
O. niloticus experimentally infected with 

A.hydrphillae showing congestion of all internal 
organs especially liver and gall bladder . 
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Chillodenillae was detected and identified; the parasite 
appeared as ciliated unicellular parasite with its 
characteristic flicking motion. These identification 
characters are in agreement with those described by 
Callahan et al. (2002).  
Trichodina sp. were identified and described as ciliated 
protozoa with saucer or bill-shaped with adhesive disc. 
These identification characters are in concordance with 
those described by Estes et al. (1997).  
Regarding monogenetic trematodes, Dactylogyrus sp. 
was identified and described as gill worm provided with 
two pairs of pigmented eyespots, with anterior conical 
projections and disc-like opisthaptor with two pairs of 
hamuli and 14 marginal hooks. These identification 
characters are similar to those reported by (Lim, 1995; 
Woo, 2002). 
Several bacterial isolates were obtained. The most 
common isolated bacteria were A. hydrophila, P. 
fluorescencs and Streptococcus sp. The highest 
prevalence of bacterial infection was in summer and 
spring season. This may be due to rising water 
temperature in soring and summer combined with stress 
(Post, 1987). Moreover, Osborne et al. (1989) who 
correlated high denesities of motile aeromonads within the 
environment during midsummer when sedimentary 
chlorophyll sub (a) and water temperature were highest 
with the highest prevalence of dermally ulcerated striped 
mullet (O. niloticus) that also contain large concentration 
of the bacteria within their stomachs and on their skin. 
Also, they added that mullet graze on bacteria laden 
sediment for algae which, in turn, enhances disease. 
Motile aeromonas septicemias are generally mediated by 
stress, elevated water temperature. In addition, increased 
water temperature resulted in increase feeding responses, 
decreased dissolved oxygen levels and increase ammonia 
and nitrite levels that favored spread of streptococcal 
infection (Eldar et al., 1995). 
The result of studies on gross lesions and postmortem 
findings of naturally infected O. niloticus, are supportive 
to those described by (Cipriano et al., 2001; Woo, 2002). 
The antimicrobial sensitivity of A.hydrophila strain was 
sensitive to Ciprofloxacin and resistant to 
Sulphamethazole/trimetheprim. This result are in 
concordance with  Mirand and Zemelman (2002) who 
mentioned that a high number of bacteria resistant to 
amoxicillin, ampicillin, erythromycin, and furazolidone, 
as well as an important frequency of bacterial resistant to 
florofenicol, chloramphenicol, cefotaxim and 
trimethoprim-sulfamethoxazole was found. On contrary, 
the proportion of bacteria resistant to gentamucin, 
kanamycin, flumequine and enrofloxacin was rather low. 
On the other hand, he isolated strain of P. fluorescens was 
sensitive to Rifampicin and Ciprofloxacine, although, 
Zorrilla et al. (2003) reported that the isolated strains of 
Pseudomonas Spp. showed a percentage of resistance to 
Ampicillin and Amoxicillin (20%) and high susceptibility 
to (Oxytetracyclin, tetracycline, 
sulphamethazole/trimethoprim) and flumequine with 0% 
resistance. 

Regarding to the pathogenicity of A.hydrophila it was 
found that, the mortality rate within 14-days post infection 
was (100%) among O. niloticus infected by I/P routes . 
The obtained result of the clinical signs and postmortem 
findings are in agreement with (Eissa et al., 1994 and 
Cipriano et al., 2001). 

The economic losses results indicated that the parasitic 
infestation Trichodina, Monogenia , Mixed infection 
between Monogenia and Trichodina and Chilodenella and 
the bacterial infection A. hydrophila , Pseudomonas 
flourescens and Streptococcus infection causes a great 
economic losses to the fish production farms through 
increasing fish mortality and decreasing fish weight. This 
results agreed with those of (Atallah and El-Banna , 2005 
and Saad et al., 2006) where they concluded that fish 
diseases especially bacteria and parasites causes severe 
economic losses to fish production farms via decreasing 
fish weigh and increasing fish mortality. 

Our results concluded that, the bacterial infection and 
parasitic infestation causes severe economic losses 
especially in cases of Trichodina, Monogenia , Mixed 
infection between Monogenia and Trichodina and the least 
losses observed in Chilodenella and the higher economic 
losses due to bacterial infection observed in A. hydrophila 
, Pseudomonas flourescens and Streptococcus infection 
and the losses attributed to decreasing fish weight and 
increasing fish mortality that causes decreasing of 
economic returns of fish production farms. 
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