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The objective of this study was to isolate and determine the antibiotic 
sensitivity patterns of bacteria isolated from Ogbete abattoir effluent in 
Enugu State to different classes of antibiotics. Sixty bacterial isolates were 
obtained from 20 abattoir effluent samples at 4 different points of Ogbete 
abattoir. The isolated bacteria were identified using standard microbiology 
techniques. Antibiotic sensitivity test on the isolates was done using Mueller-
Hinton agar (Oxoid, England) by disk diffusion technique. Out of the 60 
bacterial isolates obtained from the abattoir, 7(11.7 %) were P. aeruginosa, 
13 (21.7 %) were E. coli, 20(33.3 %) were Salmonella spp while 20(33.3 %) 
were Staphylococcus aureus. Results showed that all the bacterial isolates 
were multidrug resistant as they exhibited resistance to at least two classes 
of antibiotics. All the S. aureus isolates were completely resistant to oxacillin 
(100 %) and aztreonam (100 %). Gentamycin, ertapenem and ofloxacin 
were the most active antibiotics against the Salmonella isolates; ofloxacin 
and ertapenem were the most effective against E. coli isolates, while 
gentamycin and ciprofloxacin were the most effective against P. aeruginosa 
isolates.  The presence of these multidrug resistant bacteria in abattoir 
effluents will pose a serious public health problem if not properly treated 
before being discharged into the environment. The public health 
consequences could be grave especially when they enter water bodies which 
are commonly used for domestic purposes. Thus, it is very imperative that 
abattoir effluents be properly treated before being discharged into the 
environment. 
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INTRODUCTION 

 
The abattoir industry is an important component of 
livestock industry in Nigeria, providing domestic meat 
supply to over 150 million people and employment 
opportunities for the teeming population (Nafarnda et al., 
2012). Abattoirs are known all over the world to pollute the 
environment either directly or indirectly from their various 
processes. Abattoirs generally use large quantities of water 
for washing meat and cleaning process areas (Kuyeli, 2007) 
and they are usually located near water bodies in order to 
gain access to water for processing.  Contamination of river 
body and land from abattoir wastes could constitute a 
significant environmental health hazard (Coker et al., 2001; 

Yaji et al., 2006; Osibanjo et al., 2007). 
Bacteria from abattoir waste discharged into water 

bodies can subsequently be absorbed to sediments and 
when the bottom stream is disturbed, the sediments release 
the bacteria back into the water columns, presenting long 
term health hazards (Sherer et al., 1992). The consequences 
of infection by pathogens originating from animal wastes 
can range from temporary morbidity to mortality especially 
in high risk individuals (Mach et al., 2005). 

Abattoir effluent, like other types of industrial sewage are 
supposed to undergo various stages of treatments to 
eliminate    or     remove    bacterial   content    before   being  
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discharged into drainage to enter the natural bodies of 
water (Hug et al., 2005; Nester et al., 1998). Escherichia coli 
and other bacterial strains are wide spread intestinal 
commensals found in humans and animals. It is often found 
in soil, water and foods (Riley et al., 1983). Cattle and other 
ruminants were identified as the main reservoir for human 
infections (Nataro and Kaper, 1998). The enteric habitat of 
E. coli in animals provides easy access to animal-derived 
meats at slaughter and at points downstream in the food 
production process. (Nataro and Kaper, 1998). 
Pseudomonas aeruginosa is a ubiquitous organism present 
in many diverse environmental settings, and it can be 
isolated from various living sources, including plants, 
animals, and humans. Pseudomonas aeruginosa is a leading 
cause of hospital-acquired infections, giving rise to a wide 
range of opportunistic infections. Its high intrinsic 
resistance to antibiotics and ability to develop multidrug 
resistance poses serious therapeutic problems (Kohler et 
al., 1999). Pseudomonas aeruginosa is highly ubiquitous in 
water systems, and has intrinsic antimicrobial resistance 
due to low outer membrane permeability, as well as an 
extensive efflux pump system (Aeschlimann 2003; Lister et 
al., 2009). The survival of Salmonella in the abattoir 
effluents may pose a potential health hazard and contribute 
to the inoculation of the pathogen in the environment 
(Rabah et al., 2010). Members of the genus Salmonella are 
ubiquitous pathogen found in humans and livestock’s, wild 
animals, reptiles, birds and insects. Staphylococcus aureus is 
one of the most versatile organisms; it is found worldwide 
and is a leading cause of disease. Even though it is not 
classified as a true pathogen, but an opportunistic 
pathogen, it has a diverse repertoire of possible infections. 
However, any break in the skin, or colonization of 
individuals with compromised immune systems can 
provide an opportunity for these bacteria to cause infection 
(Carboneau et al., 2010). This study is therefore designed to 
investigate the antibiotic sensitivity patterns of bacteria 
isolated from Ogbete abattoir effluent in Enugu State to 
different classes of antibiotics.  
 
 
MATERIALS AND METHODS 
 
Collection of samples 
 
A total of 20 abattoir effluent samples were collected at 4 
different points (butchering point (5), rinsing point (5), 
dung point (5) and the discharging point (5)) of Ogbete 
abattoir, Enugu North local government area of Enugu 
state, Nigeria. The effluent samples were collected in sterile 
containers and immediately transported to Ebonyi State 
University Microbiology Laboratory Unit for bacteriological 
analysis. 
 
Isolation, identification and characterization of the 
isolates 
 
Isolation   and   identification  of  isolates  from  the  abattoir 

 
 
 
 
effluent samples were aseptically carried out using 
standard microbiology techniques as described by 
Cheesbrough, 2006. The abattoir effluent samples were 
aseptically inoculated onto culture media namely 
Salmonella-Shigella agar (for the isolation of Salmonella 
spp), Pseudomonas Cetrimide selective agar (for the 
isolation of Pseudomonas aeruginosa), Mannitol salt agar 
(for the isolation of Staphylococcus aureus), and Eosin 
methylene blue agar (for the isolation of Escherichia coli). 
The agar plates were incubated at 37 0C for 18-24 hours. All 
the bacterial isolates were identified based on their colony 
morphology, Gram’s reaction, catalase test, motility test and 
biochemical tests such as oxidase test, citrate test, indole 
test, Methylred-Voges Proskauer (MRVP) test, urease test, 
hydrogen sulphide production test, and sugar fermentation 
test. 
 
Disc diffusion susceptibility test 
 
An 18-24 hour old broth culture of the test isolate was 
standardized by diluting to 0.5 Mcfarland’s standard. 
Twenty milliliter each of molten Mueller Hinton agar was 
poured aseptically into sterile Petri dishes and then allowed 
to gel and labeled. A sterilized wire loop was used to 
inoculate the standardized culture of the organism on 
plates of Mueller Hinton agar medium. The surface of the 
medium was streaked in four directions while the plate was 
being rotated approximately 60º to ensure even 
distribution. With the Petri dish lid in place, the surface of 
the Mueller Hinton agar medium was allowed to dry for 25 
minutes. A sterilized forceps was used to place the 
antibiotic discs evenly on the inoculated Mueller Hinton 
agar so that the disc should be about 15 mm from the edge 
of the plate and not close than 25 mm from disc to disc. 
After 30 minutes, the plates were inverted and incubated 
for at least 18-24 hours. A ruler was used to measure the 
diameter of each zone of inhibition in mm on the underside 
of the plate. The interpretation as ‘Sensitive’ or ‘Resistant’ 
was done on the basis of diameters of zones of inhibition of 
bacterial growth as recommended by Clinical and 
Laboratory Standards Institute (CLSI, 2005). The following 
standard antibiotic discs were used against the isolates: 
Ciprofloxacin (5 ug), gentamicin (10 ug), ofloxacin (5 ug), 
oxacillin (1 ug), ertapenem (10 ug), cefotaxime (30 ug), 
ceftriaxone (30 ug), ceftazidime (30 ug), meropenem (10 
ug), ampicillin-sulbactam (20 ug), vacomycin (2 ug), 
erythromycin (10 ug), aztreonam (30 ug), lincomycin (10 
ug), trimethoprim (5 ug) and clindamycin (30 ug). 
 
 
RESULTS 
 
 
DISCUSSION 
 
Effluents from abattoir which are discharged directly into 
water bodies without treatment have caused serious health 
hazards  due  to  its  contamination by bacteria. These water  
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Table 1. Distribution of bacterial isolates at various collection points of Ogbete abattoir 
 

 
 
Bacterial isolates 

Ogbete abattoir 
Butchering point 

(n = 5) 
Rinsing point 

(n = 5) 
Dung point 

(n = 5) 
Discharging point 

(n = 5) 
Total (%) 
(n = 20) 

P. aeruginosa 0 4 3 0 7(11.7 %) 
E. coli 5 1 2 5 13(21.7%) 
Salmonella spp 5 5 5 5 20(33.3%) 
S. aureus 5 5 5 5 20(33.3%) 

 
 

Table 2. Antibiotic susceptibility profile of S. aureus isolated from Ogbete Abattoir 
effluent 

 
                                                                                       Frequency (%) 
Antibiotics Resistance Susceptible 
Erythromycin (5 µg) 95 5 
Oxacillin (1 µg) 100 0 
Vancomycin (30 µg) 95 5 
Clindamycin (2 µg) 95 0 
Aztreonam (30 µg) 100 0 

 
 
 
bodies are used by individuals for different purposes such 
as drinking, household, industrial, agricultural (irrigation), 
swimming and other recreational purposes. Drinking water 
and recreational water have been implicated in the 
transmission of pathogens, and it was opined that the 
source of contamination could be either sewage or infected 
animals (Muniesa et al., 2006; Sehgal et al., 2008). Lots of 
works have shown the impact of abattoir effluents on 
residential environs as a result of improperly managed 
abattoir waste. The effects of such abattoir waste effluents 
on the residential environs are often overlooked and have 
resulted in the pollution of the immediate environment and 
beyond (Akinro et al., 2009). 

In this study, four major bacterial species were isolated 
and identified in all the 20 abattoir effluent samples 
collected from Ogbete abattoir. They include Pseudomonas 
aeruginosa, Escherichia coli, Salmonella spp and 
Staphylococcus aureus. The presence of these opportunistic 
and pathogenic bacteria suggests the presence of other 
pathogenic and opportunistic bacteria.  

Sixty bacterial isolates were obtained from the 20 
abattoir effluent samples collected at 4 different points 
(butchering point, rinsing point, dung point and the 
discharging point) of Ogbete abattoir (Table 1). Out of the 
60 bacterial isolates obtained from Ogbete abattoir, 7(11.7 
%) were P. aeruginosa, 13 (21.7 %) were E. coli, 20(33.3 %) 
were Salmonella species while 20(33.3 %) were also 
Staphylococcus aureus (Table 1). All the samples collected 
from the butchering point were positive for E. coli, 
Salmonella spp and S. aureus except P. aeruginosa which 
was absent. All the samples collected at the rinsing point 
were all positive for Salmonella spp and S. aureus except for 
P. aeruginosa and E. coli in which 4 samples and 1 sample 
were positive respectively. At the dung point, a total of 3, 2, 
5 and 5 of the collected samples were positive for P. 

aeruginosa, E. coli, Salmonella spp and S. aureus 
respectively. This result partially agrees with the findings of 
Olatoye et al. (2012) who reported E. coli prevalence 
frequency value of 26 % and 31 % from beef and chicken 
samples obtained at a slaughter market respectively.  In 
this study, Salmonella spp and S. aureus had the highest 
prevalence frequency in the abattoir effluent samples while 
P. aeruginosa had the lowest prevalence frequency (Table 
1). This result does not fully agree with the findings of 
previous studies by Santos et al. (2001) who reported a 
13.5 % Salmonella prevalence frequency in abattoir effluent 
samples. 

Many bacterial species have the ability to produce 
antimicrobial compounds. This ability is needed to give 
bacteria an “edge” in microorganism-rich environments. 
Many of the antibiotics used today originated from bacterial 
species such as Penicillium, Cephalosporium, and 
Streptomyces. Antibiotic resistance also emerged as 
bacteria began producing compounds in order to survive in 
their environment, and competing species found ways to 
counteract these compounds (Matthew et al., 2007).  

In this study, all the S. aureus isolates were highly 
resistant to oxacillin (100 %), aztreonam (100 %), 
erythromycin (95 %), vancomycin (95 %) and clindamycin 
(95 %) while 5 % of them were susceptible to erythromycin 
and vancomycin (Table 2). A study reported that, 
Staphylococcus resistance to oxacillin, was 100 % (Bukhari 
et al., 2011) and this agrees with the findings of this present 
study. The level of Staphylococcus aureus resistance to 
antibiotics were very high in this study and this support the 
findings of Ahaduzzaman et al., (2014) that also reported a 
high level of antimicrobial resistance pattern of 
Staphylococcus aureus. 

The Salmonella isolates were highly resistant to 
ciprofloxacin  (100 %),  meropenem (100 %), trimethoprim  

http://www.nexusacademicpublishers.com/table_contents_detail/13/161/html/#Bukhari2011
http://www.nexusacademicpublishers.com/table_contents_detail/13/161/html/#Bukhari2011
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Table 3. Antibiotic susceptibility profile of Salmonella spp 
isolates from Ogbete Abattoir effluent 

 
                                                Frequency (%) 

Antibiotics Resistance Susceptible 
Ciprofloxacin (5 µg) 100 0 
Gentamycin (30 µg) 0 100 
Meropenem (10 µg) 100 0 
Ceftriaxone (30 µg) 55 45 
Ertapenem (10 µg) 30 70 
Trimethoprim (5 µg) 100 0 
Ofloxacin (5 µg) 30 70 
Ampicillin/Sulbactam 100 0 
Cefotaxime (30 µg) 100 0 
Lincomycin (5 µg) 100 0 

 
 

Table 4. Antibiotic susceptibility profile of E. coli isolated from Ogbete abattoir effluent 
 

                                                                                               Frequency (%) 
Antibiotics Resistance Susceptible 
Ciprofloxacin (5 µg) 61.5 38.5 
Gentamycin (30 µg) 0 100 
Lincomycin (5 µg) 100 0 
Ceftriaxone (30 µg) 100 0 
Ertapenem (10 µg) 30.8 69.2 
Trimethoprim (5 µg) 100 0 
Ofloxacin (5 µg) 0 100 
Ampicillin/Sulbactam 84.6 15.4 
Cefotaxime (30 µg) 100 0 

 
 
 
(100 %), ampicillin/sulbactam (100 %), cefotaxime (100 
%), lincomycin (100 %), ceftriaxone (55 %), ertapenem (30  
%) and ofloxacin (30 %) being the least resistance 
observed (Table 3). This study showed that gentamycin, 
ertapenem and ofloxacin were the most active antibiotics 
against the Salmonella isolates with susceptibility 
frequencies of 100 %, 70 % and 70 % respectively (Table 
3). 

Because of the increased resistance to conventional 
antibiotics, extended-spectrum cephalosporins and 
fluoroquinolones have become the drugs of choice for the 
treatment of infections caused by multidrug-resistant 
Salmonella serotypes. However, since 1991, many countries 
have been reporting outbreaks or cases of infections due to 
salmonellae that were resistant to extended-spectrum 
cephalosporins (Dunne et al., 2000; Fey et al., 2000). In 
2000, a multiple-health care center survey in 10 European 
countries identified a cefotaxime resistance rate of 0.6 % in 
Salmonella isolates recovered from human sources 
(Threlfall et al., 2003). Such a trend of increase in drug-
resistant salmonellae was also noted in some Asian 
countries, including Taiwan. 

The E. coli isolates were highly resistant to lincomycin 
(100 %), ceftriaxone (100 %), trrimethoprim (100 %), 
cefotaxime (100 %), ampicillin/sulbactam (84.6 %), 
ciprofloxacin (61.5 %) and ertapenem (30.8 %) being the 
least resistance observed (Table 4). The level of resistant of 

E. coli to ceftriaxone is higher than the previous findings of 
Daniel et al. (2002) where a human E. coli isolate recovered 
in 1997 exhibited resistance to ceftriaxone. This isolate was 
also resistant to 9 other antimicrobial drugs (Zhao et al., 
2001) and this may be due to difference in time, variation of 
environment and the type of contaminated effluents. 
Ofloxacin was the most effective antibiotic against E. coli 
isolates as they were all completely susceptible (100 %) to 
this antibiotic. Ertapenem was also active against 69.2 % of 
the E. coli isolates (Table 4). 

The P. aeruginosa isolates were highly resistant to 
lincomycin (100 %), trimethoprim (100 %), 
ampicillin/sulbactam (100 %), ceftriaxone (85.7 %), 
ofloxacin (85.7 %), cefotaxime (85.7 %), ciprofloxacin (28.6 
%), ertapenem (28.6 %) and gentamycin (14.3 %) being the 
least resistance observed (Table 5). The antibiotic 
resistance patterns of the P. aeruginosa isolates obtained in 
this study is similar to a study done in University of 
Pittsburgh Medical Center's hospital in Palermo, Italy, 
where the P. aeruginosa isolates obtained from patients in 
intensive care unit (Paterson et al., 2000) were resistant to 
lincomycin, ceftriaxone, ofloxacin, cefotaxime and 
ciprofloxacin. Gentamycin and ciprofloxacin were the most 
effective antibiotics against the P. aeruginosa isolates as 
85.7 % and 71.4 % of the isolates were susceptible to these 
antibiotics respectively (Table 5). 

P.   aeruginosa,  E.   coli,   S.  aureus,    and    Salmonella spp 
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Table 5. Antibiotic susceptibility profile of P. aeruginosa isolated from Ogbete 
abattoir effluent 

 
                                                                                   Frequency (%) 
Antibiotics Resistance Susceptible 
Ciprofloxacin (5 µg) 28.6 71.4 
Gentamycin (30 µg) 14.3 85.7 
Lincomycin (5 µg) 100 0 
Ceftriaxone (30 µg) 85.7 14.3 
Ertapenem (10 µg) 28.6 71.4 
Trimethoprim (5 µg) 100 0 
Ofloxacin (5 µg) 85.7 14.3 
Ampicillin/Sulbactam 100 0 
Cefotaxime (30 µg) 85.7 14.3 

 
 
 
isolates obtained in this study were multidrug resistant as 
their antibiotic resistance profiles showed that they were 
resistant to at least two classes of antibiotics. This is in 
concord with the report of Krumpernam, 1983 where all 
the bacterial isolates  were multidrug resistant as they 
exhibited resistances to at least two classes of antibiotics.  

A high percentage of all bacterial isolates obtained in this 
study were highly susceptible to gentamicin and this shows 
that this antibiotic is still very effective in treating 
infections caused by these microorganisms. 
 
Conclusion 
 
The presence of these pathogenic and opportunistic 
bacteria (E. coli, S. aureus, P. aeruginosa and Salmonella 
spp) in Ogbete abattoir effluent samples and their 
multidrug resistance traits is a serious public health 
concern. These bacteria can cause serious water-borne 
diseases when they find their way into rivers, streams and 
other water bodies as most of these abattoirs are located 
near water bodies where they can have direct or easier 
access to water in washing and cleaning the slaughtered 
animals before sale. The evolutionary advantage of these 
bacteria to rapidly mutate; their ability to develop a 
multidrug-resistant phenotype and adapt to antibacterial 
threats in their environment make the treatment of 
infectious diseases caused by these bacterial isolates a 
serious challenge. In order to avoid serious public health 
problem, the public should be educated on proper hygiene, 
increase in hand washing techniques, proper treatment of 
water obtained from various water bodies before domestic 
use, proper washing of vegetables and fruits before 
consumption as animal dung are usually used by some 
farmers as fertilizers and proper cooking of meats before 
consumption. Therefore, it is very imperative that abattoir 
effluents be properly treated before being discharged into 
the environment. 
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