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Abstract

Pseudomonades, which causes ulcerative syndrome, is one of the
most serious aquaculture diseases. A total of 150 Oreochromis
niloticus, tilapia zilli, and clarias gariepinus with evidence of
septicemia were randomly taken from El-Temsah Lake and fish
farms in Ismailia governorate for isolation of P. aeruginosa and
detection of its sensitivity to various antimicrobial drugs. The high
rate of isolation was in Clarias gariepinus (42.5 %), Oreochromis
niloticus (34.5 %), and then Tilapia zillii (26 %) were the most
common fish species for P. aeruginosa. The highest prevalence
was found in the liver (38.35 %), followed by kidney (30.58 %),
spleen (19.9 %), and gills (11.17 %). According to antimicrobial
resistance patterns, P. aeruginosa isolates were extremely resistant
to Tetracycline and Oxytetracycline, Amoxicillin clavulanic acid,
Ampicillin/  Sulbactam, Tobramycin, Cefotaxime, and
Ceftriaxone, but very sensitive to Colistin (100 %). The isolated
multidrug resistant P. aeruginosa should be followed up to control
the disease in aquaculture industry.
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Introduction

Pseudomonas in fish exhibited
petechial hemorrhage, detached
scales, darkening of the skin,
exophthalmia, and abdominal
ascites, and were thought to be the

main cause of high mortalities and
economic losses among fish and
fish farms. (Austin, Austin et al.
2007).

Pseudomonas species are
frequently found in natural water
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sources and are one of the leading
causes of septicemia in both
marine and fresh water fish around
the world, resulting in significant
financial losses and decreased fish
farm efficiency. (Olsson, Joborn
et al. 1998).

Pseudomonas aeruginosa is motile
(contains a single flagella), rod-
shaped, with a size range of 0.6 to
2 mm, and can grow in a variety of
culture mediums. Young bacteria
on nutrient agar have a light green
hue and a fruity odor, but older
bacteria might become blue and
brown when they die. The bacteria
in nutritional broth have a green
tint on the surface. (Monsen,
Lovgren et al. 2009).
Pseudomonas can cause a problem
for human consumers  too,
generally caused by P. aeruginosa
cause  healthcare  associated
illnesses (Bagshaw and Laupland
2006). The virulence factors of P.
aeruginosa are generally involved
in  colonization and chronic
infection, while  extracellular
factors, extremely toxic, are
associated with acute infection
(Bricha, Ounine et al. 2009).
Antibiotic  susceptibility  of
bacteria must be understood in
order to effectively manage the
iliness they induce. Antibiotic
usage in aquaculture has been
observed around the world, as well
as the possible spread of resistant
pathogens between land and

aquatic habitats. (Cabello 2006)
(Makharita, EI-Kholy et al. 2020).
As a result, there is a scarcity of
knowledge about the antimicrobial
drug susceptibility of the aquatic
environment, which is a critical
aspect of AMR pathogenesis.
(Biyela, Lin et al. 2004) (Wahdan,
Fadel et al. 1930, Algammal,
Hashem et al. 2021). So the aim of
this investigation was the detection
of the prevalence and
antimicrobial resistance pattern of
P. aeruginosa isolated from
different fish species.

Materials and methods
Samples:

A total of 150 Oreochromis
niloticus, tilapia zilli and clarias
gariepinus, 50 from each type of
fish showed signs of septicemia
and others apparently healthy were
collected randomly from El-
Temsah Lake and from fish farms
in Ismailia governorate. The
collected fish were transferred
alive in a plastic container to the
bacteriological lab in the faculty of
veterinary Medicine at Suez Canal
university and

External examination

Clinical examination was
performed as (Austin and Austin
2007) to identify  clinical
abnormalities in fish that indicate
infection External hemorrhages,
erosions, and ulcers in any part of
the body, stomach distension, and
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loss of reflex erythema of fins and
scales were all noted in the fish.
Internal examination:
Examination of the internal organs
was done according to the method
described by (Austin and Austin
2007).

Isolation and identification of
pseudomonas spp.

A loopful of incubated broth
streaked on pseudomonas agar
base media, on MacConkey's agar
media. The plates were incubated
at 37°C for 24hr (APHA, 1992).
Bacterial smears were produced
from presumed pure cultures,
stained with Gram's stain, and
inspected microscopically through
an oil immersion lens to assess
their morphological properties.
The structure, surface, edge, color,
and opacity pigmentation
development of colonial
appearance were investigated.
Pseudomonas  colonies  were
circular, smooth, moist, convex, 1-
2 mm in diameter, shiny, and
pigmented in some  cases.
Biochemical tests for bacterial
recognition performed out through
techniques specified by
(MacFaddin 2000).
Antimicrobial sensitivity testing
of the recovered P. aeruginosa
isolates

The sensitivity of examined P.
aeruginosa to 11 different
antimicrobial drugs was
investigated using the disc agar
diffusion method, as stated by

(Quinn et al., 2002). Based on the
diameter of the inhibitory zones
around the disc, the isolates were
classified as sensitive, moderate,
or resistance. The findings were
interpreted according to the
NCCLS/CLSI (2018) guidelines
(Wayne 2011).

Results
A total of 206 isolates showed
character of P. aeruginosa, 69

isolates were obtained from
Oreochromis niloticus with
prevalence (34.5%), 52 were

obtained from Tilapia zilli with
prevalence (26%) and 85 were
obtained from Clarias gariepinus
with prevalence (42.5%) here
colonies on pseudomonas base
agar showed light  green
pigmentation after incubation at 37
°C for 24 hrs as shown in Table 1.
The present results in Table 2
showed that the distribution of P.
aeruginosa in infected
Oreochromis niloticus was high in
liver 26 samples with prevalence
(37.68%) followed by the kidney
20 samples with prevalence
(28.98%), then spleen 15 samples
with prevalence (21.73%) then
gills 8 samples with prevalence
(11.59%). The distribution of P.
aeruginosa in infected Tilapia zilli
was high in liver 18 samples with
prevalence (34.61%) followed by
the kidney 16 samples with
prevalence (30.7%), then spleen 13
samples with prevalence (25%)
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then gills 5 samples with 41 samples with prevalence
prevalence (9.61%). The (19.9%) then gills 23 samples with

distribution of P. aeruginosa in
infected Clarias gariepinus was
high in liver 35 samples with
prevalence (41.18%) followed by
the kidney 27 samples with
prevalence (31.76%), then spleen
13 samples with prevalence
(15.3%) then gills 10 samples with
prevalence (11.76%). The
distribution of P. aeruginosa in
different organs and tissues in
infected Tilapia zilli, Oreochromis
niloticus and Clarias gariepinus
was high in liver 79 samples with
prevalence (38.35%) followed by
the kidney 63 samples with
prevalence (30.58%), then spleen

prevalence (11.17%).

Pseudomonas aeruginosa isolates
were highly sensitive (100%) to
Colistin ~ (10pg). and  were
intermediate sensitive (68.3%) to
Ciprofloxacin(5ug) and (66.7%) to
sulfa-trimethoprim (STX) while
exhibited remarkable resistance
(90.0%) to both Tetracycline
(TE30) and Oxytetracycline (T30),
(85.0%) to Amoxicillin clavulanic
acid  (Amc30), (83.3%) to
Ampicillin/  Sulbactam  (A/S),
(80.0%) to Tobramycin (10ug),
(78.3%) to Cefotaxime (CTX30)
and (70.0 %) to Cefatriaxone (CTR

30ug).

Table 1: The prevelance of P. aeruginosa isolated from different fish

species.

positive sample of

Fish species l\]iiosﬁf sr!t\lrr? cizs pseudomonas

P No %

Oreochromis niloticus 50 200 69 34.5%

Tilapia zilli 50 200 52 26 %
Clarias gariepinus 50 200 85 42.5 %
total 150 600 206 34.33 %
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Table 2: Distribution of P.aeruginosa in different organs
organs
. . No. of . . .
Fish species | liver Kidney spleen gills
isolates
No % No % No % No %

Oreochromis | o | 56 | 3768 | 20 | 28.98 | 15 | 21.73 | 8 | 11.59
niloticus

Tilapia zilli 52 18 {3461 | 16 | 30.7 | 13 25 5 9.61
Clarias 85 | 354118 |27 |31.76| 13 | 153 | 10 | 11.76
gariepinus

_Total 206 | 79 | 38.35| 63 [ 3058 | 41 | 19.9 | 23 | 11.17
isolates

Table 3: Antimicrobial sensitivity of P. aeruginosa.

P. aeruginosa of fish source

Antimicrobial agent Group No.= 60
Sensitive | Intermediate | Resistant
No. % No. % No. | %
Tetracycline (TE30) Tetracycline 0 0.0 6 10.0 | 54 | 90.0
Oxytetracycline .

(T30) Tetracycline 0 0.0 6 10.0 | 54 | 90.0
Amikacine (AK30) | aminoglycoside | 2 3.3 18 30.0 | 40 | 66.7
Tobramycin(10ug) | aminoglycoside | 0 0.0 12 20.0 | 48 | 80.0

Cefotaxime .
(CTX30) Cephalosporins | 0 0.0 13 21.7 | 47 | 783
Cefatriaxone (CTR Cephalosporins | 0 0.0 18 30.0 | 42 | 70.0
30ug)
Amoxicillin
clavulanic acid Penicillins 0 0.0 9 15.0 | 51 | 85.0
(Amc30)
Ampicillin/ -
Sulbactam (A/S) Penicillins 0 0.0 10 16.7 | 50 | 83.3
sulfa-trimethoprim .

(STX) Sulfonamides 3 5.0 40 66.7 | 17 | 28.3

Ciprofloxacin(5ug) quinolones 9 15.0 41 68.3 | 10 | 16.7
Colistin (10ug) polymyxin 60 | 100.0 0 0.0 0 0.0




336

Mahmoud Ezzat et al.

Discussion

Antibiotic-resistant bacteria in fish
can pose a serious concern to
public health since they can be
passed on to other bacteria with
clinical importance in humans.
Antibiotic options for treating
common infectious diseases in
humans are becoming increasingly
restricted, expensive, and
inefficient as antibiotic-resistant
bacteria appear. (Zaky and
Ibrahim 2017).

The present results showed the
common clinical signs of P.
aeurginosa in naturally infected
Oreochromis niloticus, Tilapia
zilli and Clarias gariepinus were
distributed hemorrhage on the
pectoral region, caudal fins, and
gill cover, as well as detached
scales and hemorrhagic ulcers on
the skin in some fish. Internal
examination revealed congestion
throughout the body, as well as
septicemic fluid in the abdomen.
This is a similar result to (Austin
and Austin 2007, Algammal,
Mabrok et al. 2020)

The present results in Table 1
revealed that a total of 228 (33.4%)
isolates out of 683 investigated
samples were found positive for P.
aeruginosa. Among different
sources, the prevalence of P.
aeruginosa was 34.33%, 28.3%
and 21.7% in all examined fish,
human and water samples
respectively. This result was
nearly similar to (Enany et al.,

2016) who detected that the
prevalence of P. aeruginosa was
36.36% in fish samples and 25% in
human samples. And that result
was less than that obtained by
(Elshafiee, Nader et al. 2019) P.
aeruginosa was isolated from
humans working on farms in the
Giza Governorate with a 20%
incidence. Fish can acquire
harmful bacteria from the natural
aquatic environment because their
bacterial load reflects the water
quality in which they were
captured. (Alawy, El-Tras et al.
2015, Ismail, Wahdan et al.
2019).

The obtained results showed the
prevalence of P. aeruginosa
isolated from different fish species
and the result revealed that a total
206 isolates showed characteristics
of P. aeruginosa, the most
predominant fish species for P.
aeruginosa was Clarias
gariepinus  with  prevalence
(42.5%) followed by Oreochromis
niloticus with prevalence (34.5%)
then Tilapia zilli with prevalence
(26%). That was similar to (Enany
et al., 2016) who found that the
prevalence of P. aeruginosa in
Clarias gariepinus (52%) was
more than in Tilapia zilli (23.3%).
And also similar to (Ismail and EI
Lamei 2017) who found that the
occurrence of P. aeruginosa in
Oreochromis niloticus (40%) was
more than in Tilapia zilli (22%).
And that result was different to
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(Algammal, Mabrok et al. 2020)
who found that the high prevalence
was in Oreochromis niloticus
(32.73%) then in  Clarias
gariepinus (30%). This difference
in the prevalence of P. aeruginosa
isolated from different fish species
may be due to different seasons
and location of isolation.

As regards to Table 2, the total
distribution of P. aeruginosa in
different organs and tissues in
infected fish was high in liver
(38.35%) followed by kidney
(30.58%) then spleen (19.9%) then
gills (11.17%). This result agrees
with (Eissa, Abou EI-Ghiet et al.
2010) who recorded that the
organism was mainly isolated from
liver (35%) followed by kidneys,
spleen and gills (30%, 21.25% and
13.75% respectively).

The present result revealed that the
highest  prevalence of P.
aeruginosa was in liver and the
lowest was in gills. Similar result
was obtained by (Abd EI Tawab,
Maarouf et al. 2016) who found
that among organs, the highest
incidence of P. aeruginosa was
found in liver (33.3%) and the
lowest was found in gills (16.7%).
The presence of P. aeruginosa in
at least one organ of the fish was

considered positive for the
bacterium.

Regarding to table 3 the
antimicrobial pattern  of P

aeruginosa was agree with
(Nasreen, Sarker et al. 2015) who

recorded the resistance of P.
aeruginosa to tetracycline and
gentamycin. and agree with
(Magdy, El-Hady et al. 2014) who
mentioned that all examined P.
aeruginosa isolates were resistant
to  Amoxicillin,  Cephalothin,
Erythromycin, Lincomycine and
Nitrofurantoin. And (Eid, EIl Tabiy
et al. 2016) which their findings
revealed that all Pseudomonas
isolates  tested positive  for
Ampicillin/sulbactam, Penicillin,
and Amoxicillin resistance. The
overuse and abuse of antibiotics is
the cause of the high levels of
resistance that are increasing year
after year. So, prior to an antibiotic
therapy for an infectious disease
caused by bacteria, susceptibility
testing is critical to avoid antibiotic
resistance and ensure efficient
treatment, although antibiotics
should be wused only when
absolutely necessary.

Conclusion:

The high prevalence rate of P.
aeruginosa was in Clarias
gariepinus (42.5 %), followed by
Oreochromis niloticus (34.5 %),
and then Tilapia zillii (26 %).
According  to  antimicrobial
resistance patterns, isolates were
extremely resistant to Tetracycline
and Oxytetracycline, Amoxicillin
clavulanic  acid,  Ampicillin/
Sulbactam, Tobramycin,
Cefotaxime, and Ceftriaxone, but
very sensitive to Colistin (100 %).
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