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Abstract: Oreochromis niloticus from Qaroun and El Rayan lakes were collected and examined for the presence
of pseudomonas species. The organisms were found in 30.83% of the 480 examined fish with some fish,
especially during the episode of mass mortality showing, typical signs of pseudomonas septicemia; redness
all over the body, abdominal swelling, eyes cloudness, scales detachment and congested gills. Culture from
liver, spleen, kidneys and gills on pseudomonas agar media yielded different species of pseudomonas with
morphological and biochemical characters identical to P. fluorescens biovar I, II, III, P. anguilliseptica, P.
putida and P. aureginosa isolated from the same fish and other fish species of Qaroun and El Rayan lakes as
well as for those recovered from other kinds of fish. The prevalence of infection revealed significant difference
among four batches, it was 43.33% (April 2008), 24.44% (August 2008), 21.11% (November 2008) and 17.77%
(January 2009); and the organisms were mainly isolated from liver and kidney (35 and 30%, respectively).
Challenge tests revealed that P. angulliseptica was the highest pathogenic one and induced 96.66% mortality,
while P. fluroscens injected groups showed 2% mortality. Antibiogram sensituity revealed high sensitivity to
Avatryl and Amikicin and sensitivity to Gentamicin, Erythromycin, Novobiocin and Sulfa-trimethoprime. Three
major proteins of 29 KDa, 30 KDa and 35 KDa in the whole cell proteins of pseudomonas strains. The
pathogenic strains P. aeruginosa, P. putida and P. angulliseptica had 9-11 protein bands ranged from 23.4 to
100.05 KDa in molecular weight, while non-pathogenic strains; P. fluroscens biovar I, II and III showed 7-9
protein bands and of molecular weight ranged from 22 to 87 KDa. It was concluded that different pseudomonas
diseases were considered Qaroun and El-Rayan lakes causes septicemia in O. niloticus and the pathogenic
species include P. anguilliseptica, P. putida and P. aureginosa. Avatryl and Amikicin are the best drug for
treatment of septicemia caused by the above mentioned species in O. niloticus.
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INTRODUCTION Bacterial  diseases were considered  the  main  cause

Qarun Lake, is one of oldest lakes in Egypt, was and fish farms [2]. In Egypt, Tilapia had attained a great
known to ancient Egyptians as Lake Moeris and located economic importance [3]. Pseudomonades are
in Faiyum province. Lake salinity ranged from 29.2-35.4‰ opportunistic Gram negative pathogens, naturally
during winter, 27.1-36.2‰ during spring, 29.3-38.0‰ occurring in aquatic environment and as a part of normal
during summer and 29.7-35.4‰ during autumn [1]. It is a gut flora of healthy fish, it cause outbreak when the
source  of Solea  and Tilapia  and  Mullets. While Wadi normal    environmental    conditions    changed     [4,   5].
El-Rayan  lake  is  located in the western desert of Egypt P.   seudomonas       fluorescens,       P.    angulliseptica,
40 Km  southwest  of El-Fayoum province. It is a source P. aeruginosa and P. putida were identified in various
of Mullets, Tilapias, Bagrus species and Carp. Many fish species of fish as causative agents of pseudomonas
farms were established around these lakes. septicemia [ 6-15 ]. The disease is characterized by

of high  mortalities  and  economic  losses  among  fish
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petechial hemorrhage, darkness of the skin, detached Bacteriological Examination: Specimens from gills, liver,
scales, abdominal ascitis and exophthalmia, [2, 12,16]. kidneys and spleen were cultured onto trypticase soya

There is little available literature about pseudomonas broth, the inoculated tubes were  incubated  at  25 °C  for
septicemia among O. niloticus reared in marine lakes in 48 hr. Suspected colonies were picked up and re-streaked
Egypt. An event of mass mortalities took place among fish on new plates of Pseudomonas isolation agar [18]. The
in Lakes and the surrounding fish farms, most of these bacterial isolates were identified according to the
fish suffered from septicemia, this condition direct our biochemical reactions scheme provided by Finegold and
attention to estimate the natural mortality of O. niloticus Martin [19] and Bergey’s Manual of Systemic
in takes which used to determine the prevalence of bacteriology [20].
pseudomonas infection in stocked O. niloticus and to
evaluate the characterization of the isolated pseudomonas Pathogensity Test
species. Fish: The  juvenile  Oreochromis  niloticus  (70 ± 5 g)

MATERIALS AND METHOD Oceanography and Fisheries farm in El-kanater, Egypt.

Collection of Fish Sample: A total of 480 Oreochromis station and were reared in well prepared aquaria supplied
niloticus (60-300 g) were collected from different sites at with flowing dechlorinated water. The fish were allowed
Qaroun and Wadi-El Rayan lakes in Faiyum Governorate to acclimatize to lab conditions at for one week 25 ± 1°C
Egypt (Fig. 1), during the period from April 2008 to and fed with commercial pelleted ration at 3% of body
January  2009. Fish were collected in four batches, 1 weight. The fish health were checked upon arrival andst

batch during (April, 2008) the event of mass mortality (210 random sample were examined clinically and
fish) followed by three subsequent batches of 90 fish in bacteriologically [2]. 
each (August, 2008, November, 2008 and January, 2009).
Fish samples were placed in strong, clean and aseptic Challenge Test to Verify the Pathogenicity of the Isolated
plastic bags then packed in column and surrounded with Pseudomonas: Bacterial cultures of each selected
ice bags and brought to the laboratory of Shakshouk pseudomonas strain were adjusted to a predetermined
Research Station at Faiyum. Upon arrival, the fish were dose of 3 x 10 cells ml  for the same organism and the
subjected to clinical and bacteriological examination [17], same fish species (Data unpublished). Groups of 10 fish
observed signs were recorded and detected lesions were were intraperitonealy injected (three replicate) with 0.1ml
reported. of P. fluorescens biovar I, II  and  III,  P.  anguilliseptica,

used for challenge were from National Institute of

The fish were transferred to its laboratory at research

7 1

Fig. 1. Faiyum map 
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P.  putida  and  P.  aureginosa.  All   groups  maintained the abdominal cavity of some fish. Spleen was congested
in   flowing   dechlorinated   water at   25°C   with  60% and enlarged in some samples. Kidneys were congested
daily  water  exchange  and kept  under   observation  for and appeared larger than normal. The infected fish of
7 days. Daily mortality rate was recorded. At the end of subsequent three batches had nearly similar clinical
experiment, all of dead, moribund and survivor fish were picture but of low severity. The prevalence of infection
subjected to clinical and bacteriological examination [2]. among the examined fish was 30.83% (148 from 480 fish).

In Vitro Antimicrobial Sensitivity Test: The mass mortality (43.33). As presented in table 1, the
susceptibility of selected P. anguilliseptica, P. putida
and P. aureginosa against different antimicrobial agents
(Amoxycillin, Claforan, Gentamycin, Nalidixic acid,
Avatryl, oxytetracycline, Amikicin, Erthromycin, Sulpha-
Trimethobrim, Bactericin, Novobiocin and Ampicillin)
were investigated using the disc diffusion method as
described by Finegold and Martin [19].

SDS-PAGE Analysis of Whole Cell Proteins: The whole-
cell proteins of pseudomonas strains were prepared as
described by Kragelund et al. [21]. The proteins of each
strain were loaded in 4%(w/v) stacking gel and run in
12%(w/v) acrylamide separating gel [22] using prestained
high molecular weight standard protein marker ® (Sigma).
The gels were stained by Coomassie brilliant blue solution
for about 2 hr and then de-stained until the bands became
clear and scanned with a soft laser densitometer (Biomed,
instruments, Inc.). 

RESULTS

During the event of mass mortalities, fish suffered
from pseudomonas septicemia showed irregular
hemorrhages  on  body  surface,   especially   at  the
ventral part of abdomen. In some examined fish, eyes
cloudiness, scales detachment and congested gills were
observed.  Internally,  there  were  sanguineous fluids in

The highest percent was observed during the event of

organism was mainly isolated from liver 35% followed by
kidneys, spleen and gills (30, 21.25 and 13.75%,
respectively).

Bacteriological examination revealed presence of
pseudomonas bacteria. Morphologically, the suspected
isolates were subjected to Morpho-biochemical test as
tabulated in table 2 and were identified as 80 isolates
belonging to, P. fluorescens Biovar I (15 isolates), P.
fluorescens Biovar II (17 isolates), P. fluorescens Biovar
III (13 isolates), P. anguilliseptica (18 isolates), P. putida
(5 isolates) and P. aureginosa(12 isolates).

To verify the pathogenicity of Pseudomonas isolates,
selected strain from each species was injected into a
group of fish. The results revealed that, groups
challenged with P. fluorescens biovar I, II and III showed
no mortalities which proved that these strains were non
pathogenic. While, those injected with P. anguilliseptica,
P. putida and P. aureginosa showed mortality rates of
96.66, 86.66 and 93.34%, respectively (Table, 3). The
challenged fish exhibited signs of dark pigmentation,
easily detached scales, petechial hemorrhage on different
parts of the body surface, ulceration, especially at dorsum
part and at the base of fins with eroded and fins. Results
of re-isolation of bacteria and its identification revealed
the same characters of the injected bacteria. The
antibiogram sensitivity of P. anguilliseptica, P. putida
and  P. aureginosa revealed that almost all isolates were

Table 1: Prevalence of pseudomonas species from different organs of naturally infected O. niloticus

Gills Liver spleen Kidney

--------------------------- -------------------------- ----------------------- ------------------------

Pseudomonas species No. of isolates No. % No. % No. % No. %

P. fluorescens

biovar I 15 2 13.33 5 33.33 3 20 5 33.33

biovar II 17 3 17.65 4 23.5 4 23.5 6 35.29

biovar III 13 2 15.38 3 23.07 3 23.07 5 38.46

P. anguilliseptica 18 3 16.66 8 44.44 3 16.66 4 22.22

P. putida 5 - - 2 40 1 20 2 40

P. aureginosa 12 1 8.33 6 50 3 25 2 16.67

Total 80 11 13.75 28 35 17 21.25 24 30



Global Veterinaria, 5 (2): 116-121, 2010

119

Table 2: Phenotypic characters of pseudomonas species isolated from the examined fish

P. fluorescens 

---------------------------------------------------------------------------------

Characters  biovar I biovar II biovar III P. anguilliseptica P. putida P. aureginosa

No. of isolates 15 17 13 18 5 12

Gram stain Gram negative Gram negative Gram negative Gram negative Gram negative Gram negative

Pigment Produce pigment Produce pigment Produce pigment Can’t produce Can’t produce Produce pigment

Motility Motile Motile Motile Motile Motile Motile

Oxidase test + ve + ve + ve + ve + ve + ve

Catalase test + ve + ve + ve + ve + ve + ve

H2s production -ve -ve -ve -ve -ve -ve

Urea test + ve + ve + ve -ve -ve + ve

Indole -ve -ve -ve -ve -ve -ve

Methyl red + ve + ve + ve + ve -ve -ve

Vogas-proskauer -ve -ve -ve -ve -ve -ve

Citrate utilization + ve + ve + ve + ve + ve + ve

Growth temp. 25 25 25 25 25-37 25-40

Starch hydrolysis -ve -ve -ve -ve -ve -ve

Gelatin liquefaction +ve +ve +ve +ve -ve +ve

Sugars

Mannitol +ve +ve +ve +ve -ve -ve

Glucose +ve +ve -ve -ve +ve -ve

Sorbitol +ve -ve +ve -ve -ve -ve

Sucrose +ve +ve +ve -ve -ve -ve

Growth at Nacl 5% +ve +ve +ve -ve +ve +ve

Fig. 2: SDS-PAGE    profiles    of    whole    cell   proteins
of pseudomonas   strains;   Lane:   1  represent
the  protein   marker,  Lane  2:  P.  aeruginosa,
Lane  3: P.  putida,  Lane  4:   P.   angulliseptica,
 Lane    5:    P.   fluroscencs   biovar   III,   Lane  6:
P. fluroscencs biovar II and Lane 7: P. fluroscencs
biovar I.

highly sensitive to Avatryl, Amikicin and sensitive to
Gentamicin, Erythromycin, Novobiocin and Sulfa-
trimethoprime. In addition, all species showed resistance
to Ampicillin, Amoxycillin, Nalidixic acid, Claforan and
Bactericin.

SDS-PAGE analysis of the whole cell proteins of the
selected six biochemically identified pseudomonas
strains; P. aeruginosa, P. putida, P. angulliseptica, P.
fluroscens biovar III, P. fluroscens biovar II and P.
fluroscens biovar I revealed presence of several protein
bands (8-11 bands), their molecular weight ranged from
22.03 to 100.05 KDa as presented in figure 2. The strains
possessed three major bands of 29 KDa (five strains), 30
KDa and 35 KDa( four strains), in addition four bands 23,
28, 42 and 60.61 were observed among three tested
strains.

With respect to the pathogencity, the pathogenic
strains (P. aeruginosa, P. putida and P. angulliseptica)
had 9-11 protein bands ranged from 23.4 to 100.05 KDa in
molecular weight and possessed two common bands of 29
and 35 KDa. While, non-pathogenic strains; P. fluroscens
biovar I, II and III showed 7-9 protein bands of molecular
weight ranged from 22 to 87 KDa; and with two common
bands of 29 and 30 KDa.
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DISCUSSION Novobiocin and Sulfa-trimethoprime. Other workers have

The present study was done to assess and sulphadiazine, sulphonamids [29] Erythromycin and
characterize the pseudomonas infection in O. niloticus in Gentamycin [13].
Qaroun and El Rayan lakes. Culturing on different agar Three major proteins of 29 KDa (five strains), 30 KDa
media revealed presence of pseudomonas bacteria. The and 35 KDa( four strains) in the whole cell proteins of
prevalence of infection among examined fish averaged pseudomonas strains, which match with previous study
30.83% (148 from 480 fish). The high percentage of concerning the protein  profile  of  pseudomonas  spp
infection was observed during event of mass mortalities isolated from  Gilt-Head   Sea   Bream   [30].   The
43.33% (91 fish from 210 fish). The event of mass pathogenic   strains (P. aeruginosa, P. putida and P.
mortalities may be due to multiple causes, not only due to angulliseptica) had 9-11 protein bands ranged from 23.4
pseudomonas infection, this explains the lower prevalence to 100.05 KDa in molecular weight, while non-pathogenic
of pseudomonas observed in this study and also clearly strains; P. fluroscens biovar I, II and III showed 7-9
demonstrated that pseudomonas bacteria inhibited protein  bands  of  molecular  weight  ranged  from  22  to
Qaroun and El Rayan lakes caused infection to the fish 87 KDa. The difference in protein number may be related
stock. The result supports previous studies which to the pathogensity.
revealed low infection rates among the examined marine In conclusion, different pseudomonas species
fish (15.27 %) [23] and gilt-head sea bream Sparus aurata inhibited Qaroun and El-Rayan lakes and caused
L. (13.5 and 9.7%) [24, 25, respectively]. Similarly, the septicemia in O. niloticus the pathogenic species include
prevalence of pseudomonas septicemia was 41.66% P. anguilliseptica, P. putida and P. aureginosa. Avatryl
among diseased Tilapia [26]. The maximum isolation rate and Amikicin are the best drug for treatment of septicemia
of pseudomonas from liver (35%), kidneys(30%) and caused by the above mentioned species in O. niloticus.
spleen (21.25%) match previous works concerning the
isolation of pseudomonas from internal organs [15, 26, 27]. REFERENCES
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