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Abstract: - Salmonella spp. are classified as part of the non-
indigenous bacteria of fish. They play an important role in fish 
spoilage, and causing foodborne diseases in humans manifested 
as enteric fever, bacteremia, gastroenteritis and/or death. 
Majority of 1.3 billion annual cases of salmonella cause human 
gastroenteritis resulting from ingestion of contaminated food 
products. Salmonella isolation from food materials and its 
resistance to antibiotics are of great global public health 
concerns. This study therefore investigated the prevalence and 
antibiogram of Salmonella spp.from O. niloticus sold in Ibadan. 
A total number of 156 samples consisting of gills (n=52), 
intestines (n=52) and skins (n=52) were collected from 52 O. 
niloticus from Egbeda, Ido, Ibadan North-East and Ibadan 
North-West Local Government Areas (LGA) for bacteriological 
analysis. Salmonella isolation and identification were performed 
using ISO 6579, 2017 standard methods and antibiogram was 
performed with agar disk diffusion method. Data were analysed 
using ANOVA and students t-test at p&lt=0.05. Overall 
prevalence of Salmonella of 12.5% was obtained (Gill= 8.3%; 
Intestine= 4.2% and Skin= 0.0%). Isolates exhibited multidrug 
resistance patterns comprising: 100.0% (Ceftazidime, 
Cefuroxime and Meropenem), 91.7% (Cefotaxime), 83.3% 
(Tetracycline), 50.0% (Cotrimoxazole), 33.3% (Ceftriaxone and 
Gentamycin), 25.0% (Chloramphenicol), 16.7% (Amikacin) and 
8.3% (Ciprofloxacin). The prevalence of Salmonella sppin O. 
niloticus sold to Ibadan populace indicates high levels of 
contamination and portends public health risks. High resistance 
of the pathogen to antibiotics signifies abuse and indiscriminate 
disposal of antibiotics and possible transmission of resistant 
genes to fish consumers. 
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I. INTRODUCTION 

quaculture has been known as the fastest growing source 
of protein production for human consumption worldwide 

[1,2] whilst Oreochromis niloticus has been identified as the 
most cultured fish around the world [3]. Theproduction and 
consumption of fish in Nigeria has been a major source of 
animal protein competing favourably with meat. 
Tilapia belongs to Cichlidae family of ray-finned fish, 
characterized by a single nostril on each side of the head, an 
interrupted lateral line, and lack of subocular shelf [4]. They 
inhabit a variety of water habitats [4] and true tilapias are 
native only to Africa and the Middle East [5, 6]. It is widely 
accepted in most parts of the country because of its unique 
taste, flavor and good texture. Tilapia is characteristically 
accepted worldwide for low saturated fat, calories, 
carbohydrates, and sodium contents, good protein source with 

micronutrients such as phosphorus, niacin, selenium, vitamin 
B12, and potassium [7, 8]. Despite the importance of tilapia as 
a source of high digestible proteins, they also serve as a 
source of food-borne toxinfections to human [9] through the 
consumption of contaminated fish and fish products. Howbeit 
microbial flora associated with freshly harvested fish is 
principally function of the environment in which they are 
caught, their indigenous microbial populations can vary 
significantly [10, 11, 12].  

Bacteria associated with fish are classified into non-
indigenous and indigenous bacteria. The non- indigenous 
bacteria include Clostridium botulinum, Salmonella spp, 
Listeria monocytogenes, Staphylococcus aureus, Shigella spp. 
and Escherichia coli. The indigenous bacteria include Vibrio 
spp., Vibrio parahaemolyticus, Aeromonas, and Yersinia [13]. 
Salmonella spp,one of the most important non-indigenous 
bacteria a facultative anaerobic, and oxidase-negative, usually 
mobile, that produces gas from glucose. Its growth 
temperature ranges from 7°C to 46°C; growth pH ranging 
from 3.8 to 9.5; minimum water activity for growth is 0.84 
and optimum salt concentration is up to 4% [12, 14]. 
Salmonella is not pathogenic bacteria of fish, therefore, are 
not naturally found on them.Its occurrence is commonly 
related to fish breeding, industrialization environment, 
inefficient hygiene practices, unhygienic equipment, and food 
handling [12, 15].Often, fish contamination occursthrough 
contaminated water or improper handling [12, 16]. 

Salmonellosisresulting from fish consumption has 
become a global public health concerns[17]. This can be 
associated with the significant increase in consumption of 
aquaculture products, especially raw products, which increase 
pathogen exposure risks, especially in vulnerable groups 
(pregnant women and infants)[17, 18]. Infections due to 
Salmonella cause about 1.35 million infections; 26,500 
hospitalizations, and 420 deaths in the United States annually 
most of these cases are traced back to food [19]. Salmonella is 
1 of the 4 key global causes of diarrhoeal diseases [20]. 
Salmonellosis is characterized by a wide range of human 
diseases such as; acute onset of fever, abdominal pain, 
diarrhoea, nausea and vomiting.Several studies have 
demonstrated the isolation with different prevalence of 
Salmonella in different species of fish ranging between 2.7% 
to as high as 64% [13, 21, 22].Microbiological standards for 
fish processing and marketing for ensuring absence 
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of Salmonella in foods in compliance with World Health 
Organization (WHO) are therefore integral recommendations. 

The use of antibiotics is reserved for patients with 
serious diseases or at high risk of invasive diseases [23]. 
Antibiotic therapy scheme for typhoid fever includes the third 
generation cephalosporin antibiotics, quinolones and 
macrolides. However, lately, there have been resistance 
developments between typhoid Salmonellas and non-typhoid 
strains with high levels of resistance to quinolones and 
cephalosporin [24].Antimicrobial Resistance (AMR) and the 
emergence of Multiple Drug Resistant to Salmonella (MDR) 
has become global public health concernrepresenting an 
increase in the severity of foodborne disease, leading to 
increased hospitalization rates and possibility of death [25]. 
Understanding the main risk factors and how to reduce them 
is therefore essential for developing best management practice 
to safeguard public health. This present global issues 
therefore, necessitated this study to determine the occurrence 
and antibiogramof Salmonella species isolated fromO. 
niloticus collected from fish farms in Ibadan, Nigeria. 

II. MATERIALS AND METHODS 

2.1 Sampling Method and Sample Collection 

This cross-sectional study involved fish farms raising 
Tilapia in four Local Government Area (LGA) of Ibadan, Oyo 
State, Nigeria. Egbeda (A), Ibadan North West (B), Ido (C), 
Ibadan North East (D) LGAs in Ibadan were purposively 
selected based on the availability of fish farms cultivating 
Oreochromis niloticus. Four farms comprising two feral (1 
and 2) from A and B LGAs and two cultured farms (3 and 4) 
from C and D LGAs were purposively selected for sample 
collection. A total of fifty two (52) apparently healthy, table-
sized (average weight 120gm) live tilapia comprising 16 each 
from the feral farms (1 and 2) and 10 each from cultured 
farms (3 and 4) were collected between July and August 2019. 
Sampled tilapia were transported to the Food and Milk 
Hygiene Laboratory of the Department of Veterinary Public 
Health and Preventive Medicine, University of Ibadan for 
bacteriological analysis. On arrival at the laboratory, fish were 
stored briefly and were properly identified and organs of 
interest were aseptically harvested using scalpel. One gram 
(1gm) each of samples of gills, intestine and skin were 
collected and aseptically macerated separately with buffered 
peptone water (LabM®, UK). A total of 156 samples 
consisting of gills (n=52), intestines (n=52) and skins (n=52) 
was therefore obtained from the 52 Oreochromis niloticus for 
bacteriological analysis. Samples were processed according to 
the protocols recommended by microbiological Standards and 
Guidelines by International Organization for Standardization 
(ISO 6579, 2017) and National Committee for Clinical 
Laboratory Standards (NCCLS, 2003). 

2.2 Isolation and Identification of Salmonella spp 

Isolation of Salmonella sppwas carried out according 
to the International Organization for Standardization (ISO 

6579, 2017) for isolation and characterisation of 
Enterobactereaca. Non-selective pre-enrichment was 
performed by aseptically harvesting 1gm of tissue sample, and 
then homogenised in 9 mls buffered peptone water (LabM®, 
UK) in a test-tube to give a dilution of 1:10. Test-tubes were 
corked properly, labeled and incubated overnight at 37°C. 0.1 
ml of the pre-enrichment inoculated into Rappaport-
Vassiliadis (RV) (Oxoid®, England) for selective enrichment 
and incubated overnight at 37°C. Selective agar plating was 
performed by plating 10 μl onto Xylose Lysine Deoxycholate-
(XLD) agar (Oxoid®), and incubated at 37°C overnight. 
Suspected colonies which show small transparent black 
centers to predominantly black colonies were sub-cultivated 
unto Xylose Lysine Deoxycholate-(XLD) (Oxoid®) and 
incubated overnight (18–24 hours) at 37°C for Sub-
cultivation/purification. This was followed by storage of pure 
cultures onto nutrient agar slants, incubated at 37oc overnight 
and stored in the fridge at 20C-80C 

2.3 Morphological and Biochemical Tests 

Morphological characteristics of isolates were 
performed through Gram staining. Biochemical 
characterization of isolates was performed by using sugar 
fermentation tests, Catalase, Indole and TSI. Incubate at 37°C 
overnight.  

2.4 Antibiotic Susceptibility Test  

The antimicrobial susceptibility test was carried out 
using the agar disk diffusion method as described by Bauer et 
al. (1966) and Clinical and Laboratory Standards Institute 
(CLSI) 2017 was used. Antibiotic sensitivity pattern of 
isolated Salmonella was performed against 12 commonly used 
antibiotics belonging to different groups using commercially 
available antibiotic discs (Biomark Lab®) containing 
antibiotics at different micrograms. Amikacin (AMK, 30μg), 
Cefotaxime (CTX, 30μg), Ceftazidime (CPZ, 30μg, 
Ceftriaxone (CTR, 30μg), Cefuroxime (CRX, 30μg), 
Chloramphenicol (CHL, 10μg), Ciprofloxacin (CIP, 5μg), 
Cotrimoxazole (COT, 25μg), Gentamicin (GEN, 10μg), 
Meropenem (MEM,10μg), Tetracycline (TET, 10μg), 
Vancomycin (VAN, 30μg) were used to determine sensitivity 
and resistance patterns. 

After 24 hours of incubation, inoculated plateswere examined. 
Diameters of the zones of inhibition were measured to the 
nearest millimetre, using ruler, which was held on the back of 
the inverted Petri plate. The Petri plate was held a few inches 
above a black, non-reflecting background and zones are 
measured in millimetre (mm) from the upper surface of the 
agar illuminated with reflected light, with the cover removed 
(EUCAST, 2015). 

2.5 Data analysis 

Data were analysed using descriptive statistics and 
Chi-Square to test association between variables. 
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2.6 Ethical Approval 

The Animal Care and Use Research Ethics 
(ACUREC), University of Ibadan, Nigeria approved the study
with approval number: UI-ACUREC/19/0079. 
samples was from consenting farmers raising tilapia fish 
such farms were included in this study. 

 

 

Fig 1.Salmonellaspp

3.2 Antibiogram of Salmonella spp 

The Salmonella isolates showed highest resistance 
(100%) to Ceftazidime (CPZ), Cefuroxime (CRX) and 
Meropenem (MEM) and highest susceptibility to 

Fig. 1: The antibiogram distribution of 
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Animal Care and Use Research Ethics 
(ACUREC), University of Ibadan, Nigeria approved the study 

ACUREC/19/0079. Collection of 
from consenting farmers raising tilapia fish and 

III. RESULTS

3.1 Detection of Salmonella spp 

From the one-hundred and 
consisting 52 each of gills, intestines and skins collected from 
the 52 Oreochromis niloticus, Salmonella was 
total of twenty (20) samples. This represents 
prevalence of 12.5%. The positive 
Thirteen (13) Gills and Seven (7) intestines representing 8.3% 
and 4.2%, respectively. 

Salmonellaspp as Gram negative rods arranged singly and in clusters 

isolates showed highest resistance 
(100%) to Ceftazidime (CPZ), Cefuroxime (CRX) and 
Meropenem (MEM) and highest susceptibility to 

Ciprofloxacin (83.3%) (fig 1). Different levels of Multi
Resistance (MDR) patterns were observed with 100% to 
combination of CRX, CPZ, and MEM and least MDR of 25% 
to CRX-CTR-CTX-CFZ-MEM-TET
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Fig. 2: The multi-drug resistance pattern of 

IV. DISCUSSION 

Isolation of Salmonella from O. niloticus
been attributed to high levels of aquatic ecosystems’ 
contamination by human activities. The observed 
of 12.5% for Salmonella is similar to the reports by 
al., 2011, Adebayo-Tayoet al., 2012 and Danba
[26, 27, 28] who all reported prevalence of Salmonella in 
tilapia fish ranging between 6-16%. This observed prevalence 
however contrasts reports of Shinkafi, et al.,
reported a lower prevalence (3.5%) in Sokoto State,
and the report of Seelet al., 2016 [30] who reported a higher 
prevalence (75.0%) in Bangladesh. The isolation of 
Salmonella from the sampled fish in this study strongly 
suggests a high level of aquatic ecosystems contamination by 
human activities that further reinforces 
contaminated environment and the human activities at the 
sampling locations,these are similar to the observations of 
Danbaet al., 2014 [28] and Fuhrimannet al.,
isolation of these pathogens from fish samples is worrisome 
because of their potential in causing ill-health in human. It is 
noteworthy to assume that these pathogens might
introduced into the production process 
unhygienic activities, industrialization and continual waste 
disposal into water bodies as observed during sample 
collection in this study.Fish is an important source of animal 
protein for human diet, however, they are susceptible to a 
wide variety of bacterial pathogen. Many of these bacteria are 
capable of causing human infection and intoxicat
microbiological hazard of Salmonella contamination of fish 
and fish products during production in the aquatics, 
harvesting, storage and improper handling or cooking of fish 
can lead to human food-borne illness. Hence, there is need to 
monitor the contamination levels of Salmonella 
other zoonotic pathogens to safeguard public health 

Salmonella isolates obtained from 
(tilapia) in this study were found to be sensitive to 
Ciprofloxacin, Chloramphenicol and Gentamicin and but 

International Journal of Research and Innovation in Applied Science (IJRIAS) | Volume VI, Issue IV, April 2021|ISSN 2454

 

drug resistance pattern of Salmonella sppto the tested commonly used antibiotics
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Fish is an important source of animal 
are susceptible to a 

wide variety of bacterial pathogen. Many of these bacteria are 
capable of causing human infection and intoxication. The 

contamination of fish 
n the aquatics, 

storage and improper handling or cooking of fish 
borne illness. Hence, there is need to 

Salmonella as well as 
other zoonotic pathogens to safeguard public health [30]. 

from O. niloticus 
found to be sensitive to Amikacin, 

Ciprofloxacin, Chloramphenicol and Gentamicin and but 

showed 100.0% resistance to: Ceftazidime, Meropenem and 
Cefuroxime and high resistance
Cefotaxime, Tetracyclin, and Cotrimoxazole
observations contrasts the reports of Adedeji 
Efuntoyeet al., 2012; Tiamiyuet al.,
[26, 30, 32, 33]who reported resistance of 
both Tetracycline and Ciprofloxacin. There is however an 
observed similar susceptibility profile of 
Gentamicin and Chloramphenicol 
Efuntoyeet al., 2012; Tiamiyuet al.,
2016.The relatively high level of resistance to antimicrobial 
agents could be a reflection of misuse or abuse of these agents 
in aquaculture and/or disposal to water bodies
Concurrently, the isolates
antimicrobialresistances (Multi Drug Res
pattern)against three to eight antibiotics, 
antibiotics commonly used in fish farms 
Cotrimoxazole and Tetracycline. T
provides evidence of Salmonella spp
in nature, representing a potential threat to human 
health.These observations from this study are similar and 
affirm the reports of Adedeji et al.,
2014[32, 35] who reported that ciprofloxacin, gentamicin and 
chloramphenicol were effective in controlling 
sppinfection.MDR is a global public health problem and are 
associated with outbreak of major epidemics globally 
High resistance to antimicrobial agents is a reflection of their 
misuse or abuse in environment. This report therefore 
confirmed microbial resistance of Salmonella 
transfer risks of resistant bacteria to human through 
consumption of contaminated aquaculture products 

Antibiotic resistance and MDR are 
rapidly, and developing countries are the worse affected; since 
they provide conditions and practices that support the 
development and spread of resistant microbes.Two theories 
have been advanced to explain the emergence of resistance in 
wild waters, i.e. resistant bacteria contaminating water from 
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the isolates showed multiple 
antimicrobialresistances (Multi Drug Resistance- MDR 

three to eight antibiotics, especially, to those 
antibiotics commonly used in fish farms such as 

and Tetracycline. This result therefore, further 
Salmonella spp as multi resistant strain 

ture, representing a potential threat to human 
These observations from this study are similar and 
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infection.MDR is a global public health problem and are 

associated with outbreak of major epidemics globally [25]. 
agents is a reflection of their 

misuse or abuse in environment. This report therefore 
of Salmonella evidencing 

transfer risks of resistant bacteria to human through 
aquaculture products [36]. 
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development and spread of resistant microbes.Two theories 
have been advanced to explain the emergence of resistance in 
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human or livestock sources; or antibiotic residues escaping 
into the water exposing the resident bacteria to low levels of 
antimicrobial agents overtime [36]. Transfer of antimicrobial 
resistant bacteria to wild water due to sewage contamination 
has been reported in Australia [36, 37]. The resisted 
antibiotics are those commonly used for treatment of various 
ailments in humans, thus strongly supporting the theories of 
introduction into the aquatic ecosystems from human 
associated sources. 

V. CONCLUSION AND RECOMMENDATIONS 

This study confirms the extent of Salmonella 
contamination, as well as the susceptibility and resistance 
characteristics of isolated Salmonella spp from Tilapia sold in 
Ibadan indicating that Tilapia harbour and could serve as a 
source of infectionfor human fish consumers and handlers. 

The outcomes from this study therefore suggest that a 
comprehensive epidemiological study of Salmonella spp in 
aquatic production and value chain in Nigeria is germane 
towards monitoring the contamination levels zoonotic 
pathogens as well as controlling and preventive measure 
institutions. Further studies are required to understand and 
characterize Salmonella spp strain found in this study is also 
highly recommended. Furthermore, research and studies of 
aquatic animal health and zoonosis should be a focus to 
controlling diseases of public health importance.The public 
should be enlightened danger accompany handling and/or 
consumption of fresh and undercooked fish; sanitary 
conditions following standard practices should be improved. 
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