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Abstract

One of the most common sources of protein globally is catfish which are artificially reared in Nigeria. Pseudomonas species
are opportunistic in nature, pathogenic Gram negative bacteria and may build multidrug resistant which can cause a serious
threat to public health when present in environmental samples. This research was meant to determine the antibiogram of
Pseudomonas species and its prevalence isolated from catfish ponds in Owo metropolis. The pond’s water samples were
aseptically collected from three ponds at three different locations in Owo. Centrimide Agar was used for the Isolation of
Pseudomonas species, as well as Nutrient Agar, MacConkey Agar, and Eosin Methylene Blue Agar were used for their
morphological and cultural characteristics, and the isolates were therefore characterized. Kirby Bauer disc diffusion method
was adopted to carry out Antibiogram of the isolates. The isolates indicated different morphological and cultural
characteristics. Prevalence of the Pseudomonas species reported were: 43%, 33% and 23% accordingly. The isolates were
susceptible to the carbapenem (imipenem, 100%), monobactam (aztreonam, 96%), nitrofuran (nitrofurantoin, 93%),
aminoglycosides (gentamicin, 90%), cephems (cefotaxime, 90%, ceftazidime, 93%, cefuroxime, 86%), fluoroquinolones
(ciprofloxacin, 70% and ofloxacin, 63%) respectively. meanwhile, the susceptibility of the isolates to beta-lactam combination
appeared to be low (augmentin, 30%), while carbapenem (Imipenem) was the most highly active antibiotic, followed by the
monobactam (aztreonam). This research revealed that Pseudomonas species were common in catfish ponds and were
differently resistant to some of the tested antibiotics, thus poses threat to public health which raises the need for serious
monitoring of catfish ponds.
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Introduction is one of the most common infectious agents of reared fish
Fish is considered highly nutritional which contains fat, high and has been known for its stress-related diseases in
level of proteins and minerals commonly sodium calcium, freshwater fish. (Derome et al., 2016) [71. Pseudomonads
potassium, magnesium and phosphorous (Aliyu et al., 2016) are responsible for economic losses worldwide as one of the
1 In Nigeria, fish gives more protein than other animals. bacterial pathogens affecting a large number of aquatic
The fact that it is accepted without any religious bias animals. The economic losses are majorly related to high
globally, increases its level of consumption. (Aliyu et al., death rate, poor growth and poor flesh quality. (EI-Sayed et
2016) Ul Therefore, different researches on fish safety al., 2019) 9. Pseudomonas species are commonly use in
triggered consumers fear as regards fish and fish products, aquaculture as probiotic organisms, due to their ability to
for example, fish-borne diseases by pathogenic suppress mycological and bacterial agents (Liu et al., 2015).
microorganisms. (Li et al., 2019) 21, Fishes are commonly pigment production is the major phenotypic characteristics
raised in different water confinement e.g. earthen pots, of the pseudomonas such as fluorescein or pyocyanin, and
concrete, and plastics ponds leaving the Concrete and oxidase-positivity, but the identification of non-pigmented
earthen ponds as the most established method of fish culture or oxidase-negative species by biochemical methods is
in Nigeria. Fishes raised using these methods are mostly difficult (Palleroni, 2005) [ The identification of
affected by pathogenic and opportunistic microorganisms. Pseudomonas spp. is important for correct diagnosis in
This contamination has been attributed to poor water aquaculture (Fadel et al., 2018) [ Even though
quality, stock densities and contaminated animal manure Pseudomonas spp. has been described as opportunistic
feeds (Abdel-Wahed et al., 2018) [, farmers usually use pathogens, many other species have also been described as
animal manure as supplement in order to reduce cost of part of the primary pathogen of several diseases in cultured
feeding, (Abdel-Wahed et al., 2018) [, fish, including P. putida, P. aeruginosa, P. baetica, P.
Pseudomonads are one of the pathogens that induce chlororaphis, P. koreensis, P. luteola, P. plecoglossicida, P.
hemorrhagic septicemia and ulcerative syndrome (Eissa et fluorescens, P. pseudoalcaligenes and P. anguilliseptica
al., 2010) 0% which are present in aquatic animals (Derome et al., 2016) [27],

environments. (Austin and Austin, 2007). They are present The use of Antibiotics to prevent and treat animal diseases
in fish tissues as well as gills, skin and intestine of fishes in most of the livestock production systems in order to
(Lavilla et al. 2014) B4, They are common opportunistic improve the efficiency of animal production is almost
pathogens in fish ponds and can be a causative of various endemic. (Abdul et al., 2014) 2. Antibiotics are quickly
fish diseases (Tripathy et al. 2007) 4. Report shows that it excreted from the animal, others are not readily
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metabolized. Therefore, their residues will continue to exist
in the animal tissues and then enter the human body through
consumption, causing health challenges (Abdul et al., 2014)
[21, Antibiotic resistance became more challenging to human
health since late 20" century (Ginovyan et al. 2015) [24],
Antimicrobial resistance can surface as a result of
administration of antibiotics in human therapy and animal
agriculture (CDC, 2013) 3 leading to the emphasis of the
necessity to monitor and control its usage, (World Health
Organisation, 2006).

Aquaculture is widely practiced in the whole wide world;
mostly in the developing countries where most farmers lack
information about precautionary measures of antibiotics
usage and Government regulation (FAO, 2016) 2. The
release of wastewater into the environment has been
reported to be a source of contamination. The spread of
resistance agents to aquatic environment and soil organisms,
have been reported as a result of release of untreated waste
water. (Adelowo et al., 2009) Bl. The major risk is the
widening of storage of the antibiotic genes and bacteria
resistant when wastewater penetrates into groundwater.
Prevalence and antibiogram of Pseudomonas species from
fish ponds are of paramount concern in this study as they are
opportunistic pathogens which pose a threat not only to
catfish health but to humans who consume them. Currently
in Owo metropolis, there is paucity of information on the
prevalence and antibiogram of Pseudomonas species from
fish ponds and its possible transmission to human hence, the
need to determine the prevalence and antibiogram of
Pseudomonas species isolated from catfish ponds in Owo
metropolis.

Materials and methods

Sample collection

Between October and November 2022, three catfish ponds
(one concrete, one plastic tank and one earthen) water
samples were aseptically collected (four samples were
collected per catfish pond making a total of 12 samples)
early in the morning (between 7:00am and 9:00am) at
approximately 30cm below the fish ponds water surface
(CLSI, 2018) 18 into appropriately labeled sterile glass
bottles protected with an aluminium seal and/ or a teflon
cap, completely filled, and kept at 4°C in icebox containing
ice during transportation to the Microbiology Unit laborato,
department of Science Laboratory Technology, Rufus Giwa
Polytechn Owo for immediate processing.

Ethical approval and informed consents

No ethical approval was required; however, during the
collection of samples; verbal permission was taken from the
farm owners and farm workers

Isolation of pseudomonas species

Iml of the homogenized collected catfish pond water sample
was drawn and tenfold serial dilution was carried out. 1ml
each of the serial diluents (102 and 10-*) was dispensed into
appropriately labeled three sterile Petri dishes. Aseptically,
Nutrient Agar, MacConkey Agar, Eosin Methylene Blue
(EMB) Agar and Centrimide Agar respectively cooled to
about 50°C was separately dispensed into the aliquots of
samples in the three petri dishes and swirled gently, allowed
to solidified and incubated in an inverted position at 37°C
for 24 hours (Egea et al., 2012) 8. The production of
yellowish-green fluorescent pigment on Centrimide agar is
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commonly associated with Pseudomonads (Lamonth and
Martins, 2003). Distinct colonies were sub-cultured on
freshly prepared Centrimide Agar plates; repeated streaking
was done to obtain pure culture of Pseudomonas species
prior to biochemical tests. All the suspected Pseudomonas
species isolates were further identified using standard
microbiological techniques (Cheesbrough, 2005) [24],

Maintenance of bacteria stock culture

Each of the isolated Pseudomonas species isolates were
maintained as stock cultures for further studies on nutrient
agar (Oxoid, UK) slants in Bijou bottles. This was done by
streaking the isolates on the agar slants, and incubating at
37°C for 24 hrs. After incubation, the inoculated slants were
stored in the refrigerator at ambient temperature and these
stock cultures served as source of Pseudomonas species
isolates for further bacteriological studies.

Morphological characterization of isolates
A 24-hour old pure culture of the
morphologically  characterized  and
morphologies were noted and recorded.

isolates was
the  different

Gram staining
This was carried out according to the method of (Becerra et
al, 2016) 10

Biochemical characterization of the isolates

The isolates were further identified through a panel of
biochemical tests which were carried out following standard
procedure. The tests carried out include motility, catalase,
oxidase, citrate, indole, Methyl Red, VVoges-Proskauer and
carbohydrate utilization which include glucose, lactose and
maltose.

Preparation and standardizing inoculum suspension

The inoculum suspension was prepared by picking 2-3
colonies of a 24-hour culture with asterile wire loop and was
suspended in 5M normal saline, the suspension was mixed
with a vortex mixer. The turbidity of the suspension was
standardized to match the 0.5 McFarland’s standard which
corresponds to approximately 1.5x 108 cfu/ml and this was
done by comparing the test suspension with barium sulphate
suspension by placing the tubes in front of a white paper
with black lines.

Antimicrobial susceptibility test of the Pseudomonas
species

This was done using the standard Kirby-Bauer disk
diffusion (Jayabarath, 2015) [?], The Pseudomonas species
inoculum was prepared by suspending the freshly grown
bacteria in 5 ml sterile nutrient broth and its turbidity
adjusted to 0.5 McFarland standards. The antimicrobial
susceptibility testing was performed on Mueller-Hinton agar
using the following antibiotics; beta-lactam combination
agent (augmentin 20/10pg), cephem (cefotaxime 30ug,
ceftazidime 30pg, cefuroxime 5ug), carbapenem (imipenem
10ug), aminoglycosides (gentamicin 10pg), fluoroguinolone
(ciprofloxacin ~ 5pg, ofloxacin, 5upg), monobactam
(aztreonam 30pg) and nitrofurans (nitrofurantoin 300ug).
The plates were incubated aerobically at 37°C for 24 h. The
zones of inhibition were measured with a metre rule and the
results were recorded and interpreted according to the
Clinical and Laboratory Standards Institute (CLSI)
guidelines (2018) [8l. Pseudomonas aeruginosa strain
ATCC 27853 was used as controls.
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Results
Table 1: Morphological, cultural and staining characteristics of the isolates from the catfish ponds
S/IN Media used Colony characteristics Morphology (Staining characters)
1 Centrimide Agar Circular, raised, mucoid, smooth yellowish-green, opaque
3 | Eosin Methylene Blue Agar Circular, raised, mucoid, milky, smooth, translucent

Gram-negative, pink colour, small rod
shaped appearance, arranged in single or
paired short

MacConkey Agar Circular, raised, mucoid, smooth colourless, transparent
Circular, raised, mucoid, smooth yellowish-green, translucent-

opague

Nutrient Agar

KEY': S/N = Serial number

Table 2: Biochemical characteristics of the isolates from the catfish ponds

TSI

IND MR VP

SIN Isolates MOT CAT CIT SlanUButt Gas Probable organism

H2S

1-30 All + + + - - - P/P - Pseudomonas species

KEY': S/N = Serial number, + = Positive, - = Negative, MOT = Motility, CAT = Catalase, CIT = Citrate, IND = Indole, MR = Methyl red,
VP = Voges-proskauer, P/P = Pink/Alkaline

Table 3: Prevalence of the pseudomonas species in the catfish ponds

Sampling site | No. of samples collected No. of Pseudomonas species isolated Prevalence of Pseudomonas species (%)
C 4 10 333
E 4 13 43.3
T 4 7 23.3
Total 16 30 100.0

KEY: C = Concrete pond, E = Earthen pond, T = Plastic tank pond

Table 4: Antibiotic susceptibility patterns of all the Pseudomonas species (n = 30) isolated from catfish ponds

Zone diameter Reaction Pattern
Group of antibiotics |Name of antibiotics| Antibiotics disc | Antibiotics disc breakpoint (mm)
tested tested code concentrations (ug) S R S R

No. (%) No. (%) No. (%) No. (%)
Beta-lactam combination Augmentin AUG 30 >18 <13 9(30.0) |21(70.0)
Cefotaxime CTX 30 >21 <14 27 (90.0) | 3(10.0)

Cephem Ceftazidime CAZz 30 >18 <14 28 (93.3) 2 (6.7)
Cefuroxime CRX 5 >16 <20 26 (86.7) | 4(13.3)

Carbapenem Imipenem IMP 10 >19 <15 30(100.0) | 0(0.0)
Aminoglycosides Gentamicin GEN 5 >15 <12 27 (90.0) | 3(10.0)
Fluoroquinolones Ciprofloxacin CIP 5 >21 <15 21 (70.0) | 9(30.0)
Ofloxacin OFL 5 >16 <12 19 (63.3) | 11(36.7)

Monobactam Aztreonam ATM 30 >22 <15 29 (96.7) 1(3.3)

Nitrofuran Nitrofurantoin NIT 300 >17 <14 28 (93.3) 2 (6.7)

KEY': No. = Number, % = percentage, S = Susceptible, R = Resistant

Table 5: Antibiotype of pseudomonas species isolated from catfish ponds

Antibiotype Classes of antibiotics No. of Pseudomonas species isolates (%0)
NIT-IMP-CIP-GEN-AUG-CAZ 6 1(3.3)
ATM-CIP-IMP-GEN-CRX-AUG 6 2 (6.7)
ATM-CIP-CAZ-GEN-OFL-AUG 6 1(3.3)
NIT-CIP-CTX-GEN-AUG 5 1(3.3)
CIP-CRX-GEN-OFL-AUG 5 2(6.7)
ATM-IMP-CTX-GEN-OFL 5 2 (6.7)
NIT-CRX-IMP-AUG 4 2 (6.7)
CIP-CAZ-GEN-AUG 4 3(10.0)
CIP-CTX-OFX-AUG 4 2(6.7)
CIP-CAZ-GEN-AUG 4 3 (10.0)
CAZ-OFX-AUG 3 3(10.0)
CTX-GEN-AUG 3 2 (6.7)
CAZ-AUG 2 3(10.0)
CIP-AUG 2 3(10.0)

TOTAL 30

KEY: AUG: Augmentin; CTX: Cefotaxime; CAZ: Ceftazidime; CRX: Cefuroxime; IMP: Imipenem; GEN: Gentamicin; CIP:
Ciprofloxacin; OFL: Ofloxacin; ATM: Aztreonam; NIT: Nitrofurantoin
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Discussion

Fish farming business in artificial ponds is a common
practice in Owo environs as a means of maintaining regular
supply. Bacterial infection also attacks Fish in their natural
home but the rate of this infestation is highly dependent on
some factors such as environmental and climatic factors and
the species of fish (Hossain et al., 2013) 71, This study was
aimed at determining the prevalence and the antibiogram of
Pseudomonas species isolates recovered from catfish ponds
in Owo metropolis, Ondo State, Nigeria.

The colony morphology of the isolated Pseudomonas
species showed circular, raised, mucoid, smooth, yellowish-
green, opaque on centrimide agar; circular, raised, mucoid,
milky, smooth, translucent on Eosin Methylene Blue agar;
circular, raised, mucoid, smooth, colourless, transparent on
MacConkey agar and circular, raised, mucoid, smooth,
yellowish-green, translucent-opaque on Nutrient agar. This
observation is the same with the reports suggested
previously by other researchers such as (Ogbukagu et al.,
2021) &8

All the used isolates were positive to motility, citrate and
catalase but negative to indole methyl red and voges
Prauskaur test, gas (CO2 and H2S) production were therefore
categorized as Pseudomonas species. This report is in
conformity with the specific biochemical characters of
Pseudomonas species that was reported by other researchers
(Abedin et al., 2020) Bl Certain variation was observed in
the prevalence of Pseudomonas species isolated from the
three ponds used: concrete (33%), earthen (43%) and plastic
tank (23%). Usually, this may be as a result of different
pond used, the water and management practices. This report
is in line with the report of Adah et al. (2020) ™ that
suggested higher bacterial load in the gills of fish (C.
gariepinus) reared in earthen ponds compared to plastic
tanks. The sources of water used could be a determing
factior for the highest prevalence of Pseudomonas species
found in earthen pond (43%). Dams, streams, rivers, lakes
and runoff water which serves as sources of earthen ponds
are usually untreated, while, the sources of concrete and
plastic tanks are underground water (Mustapha, 2017) 4],
Therefore the rate at which the water is be changed in
different holding facilities also affects the microbial load,
mostly in concrete and plastic tanks where water can be
drained completely and replaced with new water.
Meanwhile, in earthen ponds more water is being added to
maintain a certain volume of water. More so, over feeding
and faeces also increase bacteria load in fish holding
facilities (Olojo et al., 2010) 71,

All the Pseudomonas species isolated from catfish ponds in
this research were subjected to ten antibiotics belonging to
seven classes: beta-lactam combination agent (augmentin),
cephem (cefotaxime, ceftazidime, and cefuroxime),
carbapenem (imipenem), aminoglycosides (gentamicin),
fluoroquinolone (ciprofloxacin, ofloxacin), monobactam
(aztreonam) and nitrofurans (nitrofurantoin)

Among the ten antibiotics, complete susceptibility (100%)
of all the Pseudomonas species was found with imipenem.
This is in conformity with the earlier report of (Nasreen et
al. (2015) B9, all the Pseudomonas species was highly
susceptible to aztreonam (96%), nitrofurantoin and
ceftazidime respectively (93%), gentamicin and cefotaxime
respectively (90%), cefuroxime (86%) and ciprofloxacin
(70%). This study is in conformity with other report which
reported high level of susceptibility to Pseudomonas species
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tofluoroquinolones (ciprofloxacin and ofloxacin), cephem
(ceftazidime) and aminoglycosides (gentamicin)
respectively (Senbadejo and Fagade, 2017) 41,

The high resistance to augmentin (70%) in this study, is
lower compared with the report of Adewoye and Lateef
(2004) ™ both of whom reported high resistance (100%) to
augmentin. The moderate resistance of the isolates of this
study to ciprofloxacin (30%) is in concordance with 33%
resistance to same antibiotic reported by Adah et al. (2020)
4]

The observed resistance of the isolated Pseudomonas
species in this study to combinations of antibiotics are
similar to the previous report by Amos et al. (2023) ® who
isolated identified and determined the antimicrobial
susceptibility pattern of Pseudomonas species isolated from
pig feaces in Owo metropolis. As reported by Piddock
(1996) 9, the consumption of products with MDR bacteria
could be risky to consumers.

Conclusion and recommendation

This present study reported varying prevalence of
Pseudomonas species in catfish ponds sample which
suggested that the isolates could lower catfish yield, and
equally endanger the ultimate consumers (humans) hence
the needs to give attention to catfish ponds. This in such is
suggestive of misuse, abuse of the antibiotics in the catfish
production. This study also suggested that imipenem could
be used to treat catfish infected with Pseudomonas species.
Consequently, Improving the sanitary conditions of the
catfish ponds among catfish workers is urgently needed as
well focus on alternative control strategies for Pseudomonas
infections in catfish without the use of antibiotic should be
encouraged. Government at all tiers should endeavor to
sponsor researchers on development of new antibiotics that
could be relevant in the treatment of severe infections
caused by antibiotic resistant Pseudomonas species.
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