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Abstract-Meat processing industries (Abattoir) are generally less sophisticated in developing countries, like Nigeria which 
may lead to serious environmental issues including introduction microbes into the soil surface and ground water. The aim of 
this work is to determine the prevalence and antimicrobial profile of Escherichia coli O157:H7 and Salmonella typhimurium 
in cattle feces, drainage and waste water.  A Total of one hundred and fifty (150) samples were collected for the research. 
Total bacterial counts for the samples have shown that the drainage samples had highest cfu/ml (4.4x106) while the fecal had 
the lowest (2.7x106). Bacterial culture results obtained using Sorbitol MacConkey agar revealed that the prevalence of E. 
coli O157: H7 was highest in drainage sample (45%) followed by the fecal sample (44%). For S. typhimurium the 
biochemical tests showed that the prevalence was highest in fecal samples (44%) and lowest value was observed in the waste 
water sample. Results from serological tests revealed that the prevalence of E.coli O157:H7 was highest in fecal sample 
(40%) and lowest (27%) in waste water. Antimicrobial susceptibility profile of E. coli O157:H7 showed that the organism 
was 100% susceptible to Gentamicin, 83% to Ofloxacin and 79% to Sparfloxacin. E. coli O157:H7 was found to be 
completely resistant to Cotrimoxazole. Salmonella typhimurium was highly susceptible to Gentamicin (100%) and 
moderately susceptible to Streptomycin (52%) and Sparfloxacin (48%) but 100% resistant to Cotrimoxazole, 
Chloramphenicol and Streptomycin. High prevalence rates of E.coli O157:H7 and S. typhimurium were observed in the 
samples in an indication of poor sanitation. The antimicrobial resistance was an indication of possible resistance gene 
transfer. Further studies may be required to uncover more on the prevalence and resistance using newer biotechnological 
techniques.  
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I. INTRODUCTION 
 
Abattoir waste just like any other waste can be 
detrimental to humans and the environment if definite 
precautions are not taken. . Abattoir waste may get 
logged in the soil which affects the environment 
negatively. These negative effects are often not 
detected in developing countries like Nigeria where 
Environmental Impact Analysis and treatment are 
mostly not considered before constructing the abattoir 
In general, the major environmental problem 
associated with abattoir waste is the large amount of 
suspended solid and liquid wastes as well as 
contamination of the environment with the odor [1]. 
It negatively affects the environment in ways that 
include introducing microbes into the soil surface and 
ground water [2]. Effluent discharges into receiving 
waters and the cumulative hazardous effects on the 
environment have received much attention due to 
rapid industrialization in modern society. Abattoir 
waste may get logged in the soil resulting in oxygen 
becoming less available as an electron acceptor and 
thus promoting denitrifying bacteria to reduce 
available nitrate in to gaseous nitrogen which enters 
the atmosphere with resultant negative effects. Also 
anaerobic Archaea (methanogens) may produce 
excessive methane at higher rate than aerobic 
methane oxidizing bacteria (methanotrophic) thus  

 
contributing to green house effect and global 
warming. Increase in methane is a concern because it 
is five times more effective as a green house gas than 
carbon dioxide (CO2) [3]-[6]. Discharged wastes 
containing high concentration of microbial nutrients 
would obliviously promote an after growth of 
significantly high coliform type and other microbial 
forms both in the effluent and the receiving waters 
[7]. Leaching to ground water is a major concern [8]-
[10]. The process of adsorption and trapping by fine 
sandy materials, clays and organic matter can remove 
pathogenic organisms during passage of the effluent 
through soil, thus reducing microbial load. However, 
if there is too much high departure of conditions from 
normalcy beyond the carrying capacity of the natural 
process, diversity of autochthonous species could 
diminish while count of individual species that are 
able to survive may increase with possibility of grave 
consequences on ground water[10]-[12] . It can lead 
to the production of large quantities of mal-odorous 
gases. Abattoir effluent adversely impacts human 
health, agriculture, portable water and ecology of 
aquatic species and has become a significant problem 
for many urban communities in Nigeria [1]. Certain 
pathogens can survive in the effluents and run off into 
the environment contaminating vegetation through 
irrigation water, especially in regions where sewage 
effluents are collected in reservoirs and used in 
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agricultural projects [13]. Leaching microbes through 
soils and possible contamination of surface water or 
ground water depends on factors such as morphology 
(such as flagella), adsorption to soil particles, type of 
pores and channels in the soil. Macrophores formed 
by plant roots or earthworms provide rapid water 
conducting path ways. Salmonella has been shown to 
persist on grass for 18 days to 4 weeks [14]. Reports 
have shown that indiscriminate disposal of abattoir 
waste may introduce enteric pathogens to surface and 
ground waters. These pathogens can survive in the 
environment and pose danger to humans [15][16]. 
The genus Salmonella includes 2400 different 
serotypes that are ubiquitous in the environment and 
can colonize and cause disease in a variety of 
animals. In animals the colonization is favored by 
intensive animal production [17].  They exhibit a 
clonal nature, are random in their infection dynamic, 
and are easily recovered in the environment. The two 
most important serovars in humans are S. enteritidis 
and S. typhimurium. In the UK, Europe and U.S.A,  S. 
enteritidis, S. typhimurium, S. virchow and S. dublin 
are most important serotypes spread through food 
[17][18] However, since the 1980’s, S. enteritidis has 
emerged as the most frequently isolated from cases of 
human salmonellosis in Europe, and continues to be 
most frequently isolate serotype from human cases. In 
contrast S.wien, S. typhimurium, S. Johannesburg are 
reported in out breaks of salmonellosis in the 
developing world like Indian subcontinent, South 
East Asia, South and Central America and Africa 
[17]. Salmonella has been widely reported in cattle, 
and infected animals may shed the organism in their 
feces without showing any clinical signs of disease 
[19]-[22]. Therefore, cattle may carry the organism 
undetected into an abattoir at the time of slaughter. It 
is one of the most common causes of gastroenteritis 
and has been associated with number of outbreaks 
due to consumption of beef [23][24]. The presence of 
S. typhimurium in cattle and the subsequent cross 
contamination of beef carcasses tissue are of 
particular concern as this serotype in the most 
common cause of Salmonella infection in developed 
countrie[25] . In addition to causing infection, many 
S. typhimurium isolates have developed resistance to 
antibiotics. Escherichia coli, a common inhabitant of 
the human and animal intestinal tract, is a gram 
negative facultative aerobic organism, and a member 
of the Enterobacteriaceae. Among the enteric E. coli, 
shiga – toxin (stx) producing E.coli (STEC) 0157:H7 
and non 0157: H7 have been identified as aetiological 
agents for haemorrhagic colitis and haemorrhagic  
uraemic syndrome (HUS) in humans respectively 
[26]. However, of the two, 0157:H7 serotype is 
considered as being the most significant and has been 
associated with large food-borne outbreaks in North 
America, Europe, and Japan. Non 0157:H7 food-
borne outbreaks have also been reported and the 
common isolated serotypes in these cases were O26 
and O111. The Centre for Disease Control estimate 

that E. coli 0157:H7 causes approximately 73,000 
illness and 61  death each year in the USA while non-
0157 STEC account for an additional 37,740 illnesses 
with 30 deaths [27]. It has been reported that 
antimicrobial resistance by E.coli is a major concern. 
It was reported a narrow choice available for the 
treatment of enteric E.coli due to high prevalence of 
resistance to STEC strains isolated from humans, and 
animals as well as the presence of intergrons 
conferring multi drug resistance [26].  
Salmonella and E. coli are estimated to cause 1.3 
million deaths and 62,000 cases of gastroenteritis 
respectively each year in the United States [23]. In 
recent years substantial increase in antimicrobial 
resistance have been observed mainly in developing 
countries which is associated with large-scale use of 
antimicrobials that gives rise to antimicrobial 
resistant bacteria. The increased resistance has been 
proven in environment and hospital by several 
multicentric studies [28]. Antimicrobial resistance is 
a complex problem involving myriad interactions 
between humans, animal, drugs and environment 
[29]. 
 
II. PROCUDURES 
 
A Total of one hundred and fifty (150) samples were 
collected for the research from feces, drainage and 
waste water. 
 
Collection of samples: Waste water samples were 
collected in Bijou bottles aseptically by drawing part 
of the waste water running off the drainage system 
just as it is leaving slaughter pavements [30]. From 
the drainage, semi-Solid samples were collected from 
the drainage system using sterile containers and then 
inoculated into 10ml peptone water. For fecal 
samples, cotton swabs were loaded with each of the 
samples by dipping the tip end of the cotton swab into 
the faeces and broken off into 5 ml volumes of 
buffered peptone water (Biomark Lab. India) [31]. 
Samples were placed on ice pack during the 
transportation to the laboratory of Gombe State 
University and treated for isolation of E. coli 
O157:H7 and Salmonella typhimurium. The 
microbiological analysis of all the samples was 
conducted within 2 hours of sample collection or kept 
refrigerated at 4oC but not beyond 24 hours [32]. 
 
Total Bacterial Count; Total bacterial count for 
each specimen was conducted and the average for 
each category of sample was calculated and 
represented as cfu/ml. Following the procedures 
describe by Black, (2005).One millilitre (1ml) of the 
sample was taken and added to 9ml of sterile distilled 
water, thereby diluting the specimen by a factor of 
10. The procedure was repeated until a dilution of 10-

4 was obtained and poured onto a surface of pre-
poured agar and then spread with a bent sterile rod 
and then incubated at 370C for 18hrs. Colonies were 
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counted using digital colony counter. To determine 
the number of colony-forming units, the numbers of 
colonies found on the plate were multiplied by the 
dilution factor. 
 
Isolation of S. typhimurium; One (1) ml of each 
liquid specimen was inoculated into a screw capped 
universal bottle containing 9 mls of Selenite F broth 
(Park Scientific LTD) and incubated at 37oC for 18 
hrs. For solid and semisolid specimens, a thick 
suspension of 2gram of the sample was made in 1 ml 
sterile peptone water and the same procedure for 
inoculation was followed as that of liquid samples. A 
loopful of the 18 hr old culture in Selenite-F broth 
was streaked on Salmonella Shigella agar (SSA) 
(Park Scientific Ltd) following the procedure as 
stated by Baron [33].  
The pale colonies with black centers on Salmonella-
Shigella agar plates were further sub-cultured on SSA 
to obtain pure colonies and kept at 4oC for 
identification purpose.  
 
Isolation of E. coli O157:H7 and Non- O157:H7 ; 
A loopful from MacConkey broth (Park Scientific 
LTD)containing the isolate incubated for 18hrs was 
used to streak the surface of sorbitol MacConkey agar 
(United states Biological LTD). E.coli O157:H7 
appeared colorless, while Non-O157H7 appeared 
pink [33].  
 
Identification of Isolates; Gram staining was used 
for microscopic examination of the isolates. A loopful 
of each of the samples was smeared on the surface of 
glass slide then fixed using Bunsen flame. Crystal 
violet was used to stain the specimen and then iodine 
was added to ensure that primary stain (crystal violet) 
get fixed to the cells followed by addition of ethanol. 
Safranin was used as a counter- stain [34].  
 
Biochemical tests; The isolates were further 
subjected to biochemical tests which include; 
motility, Indole test and Urease test using motility 
Indole urea media (Biomark Lab. India) in addition 
isolates were analysed for H2S production using 
Kiegler’s iron agar (Biomark Lab, India). Catalase, 
methyl red and coagulase tests were also conducted 
according to the methods describe by [35][36]. 
 
Serological Tests; Isolates that were biochemically 
tested to be E.coli were serotyped using serotest for 
E.coli O157:H7 (S&A Lab.,Thailand) a polyclonal 
antibody produced for serological identification based 
on agglutination method. A drop of serum was placed 
onto the test area and a drop of saline onto the control 
area of a clean glass slide. Using a platinum wire 
loop, a portion of the growth was transferred onto 
drop of serum and mixed. Another loopful from the 
growth was also mixed with the normal saline 
(control). The glass slide was tilted back and forth for 
one minute. Agglutination was observed and recorded 

according to manufacturer’s instruction. 
Biochemically confirmed S.typhimurium were also 
serotyped using antisera serotest(S&A Lab., 
Thailand) by following same procedure as mention 
above. 
 
Antibiotic Susceptibility Tests; To standardize the 
inoculums density, a BaSO4 turbidity standard 
equivalent to 0.5 McFarland Standard was used. 
Three colonies of the same morphological type were 
selected from S. typhimurium and E.coli O157:H7 
culture plates and then transferred into a tube 
containing 5ml of tryptic soy broth. It was performed 
according to the method described by Lalitha, (2009) 
and NCCLS, (2002). All isolates that were serotyped 
and shown to be E.coli O157:H7 and Salmonella 
typhimurium were subjected to antimicrobial 
sensitivity test using commercially prepared discs 
(Medicare Lab, Nigeria) for gram negative bacteria. 
The antibiotics used include; Co-trimazole (30µ), 
Chloramphenicol (30µ), Sparfloxacin (10µ), 
Ciprofloxacin (10µ), Amoxicillin (30µ), Amoxicillin 
+ Clavulanic acid (30µ), Gentamicin (10µ), 
Peploxacin (30µ), Ofloxacin (10µ) and Streptomycin 
(30µ). Mueller-Hinton agar (Park Scientific) was 
used for the sensitivity test. 

 
III. RESULTS 
 
Table 1.Total bacterial count of samples collected 

from Gombe abattoir 

 CFU = colony forming units 
 
Table 2.Total isolates of E.coli O157:H7 and non-

O157:H7 on Sorbitol MacConkey agar 
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Table 3.Total isolates of Salmonella spp on SS agar 

 
 
Table 4.Distribution of the serologically confirmed 

isolates (seropositives) in the samples 

 
       

Table 5.Antimicrobial Susceptibility and 
Resistance profile of E.coli O157:H7 and 

S.typhimurium Isolated from cattle feces in 
percentages 

 
 

Table 6.Antimicrobial Susceptibility and 
Resistance profile of E.coli O157:H7 and 
S.typhimurium Isolated from drainage in 

percentages 

 

Table 7.Antimicrobial Susceptibility and 
Resistance profile of E.coli O157:H7 and 

S.typhimurium Isolated from waste water in 
percentages 

 
 
IV. DISCUSSION  
 
The prevalence of E.coli O157:H7 in feces and waste 
water was found to be 40 and 27% respectively as 
shown in Table 4.  The high prevalence may be 
linked with high number of bacteria usually isolated 
form fecal matter and ingestion of contaminated 
water by the cattle in the rural areas. Lower 
prevalence rate of S.typhimurium (26%) was 
observed in the fecal samples compared to that of 
E.coli O157:H7 (40%) though the prevalence was 
found to be similar in the waste water samples. The 
contributing factor to the similarity may possibly 
come from competition for nutrients in the drainage 
water. The prevalence figures of Salmonella reported 
by McEvoy [31] from Irish abattoir was fecal 
samples(2%) but in this study the prevalence of the 
isolate was found to be 40%. In addition, the 
prevalence of serotype S.typhymurium in positive 
samples for Salmonella was higher in Gombe abattoir 
(51%) than the Irish abattoir (14%). 
Antimicrobial susceptibility profile of E. coli 
O157:H7 showed that the organism is 100% 
susceptible to Gentamicin in all samples as shown in 
Tables 5,6 and 7. Samples were completely resistant 
to Cotrimoxazole, Amoxicillin+Clavulanic acid, 
Chloramphenicol and Amoxicillin. Ninety five (95%) 
percent resistance to streptomycin was observed in 
waste water Table 7. Similarly, Salmonella 
typhimurium was completely susceptible to 
Gentamicin (100%) and 100% resistant to 
Cotrimoxazole, Chloramphenicol, Amoxicillin and 
Streptomycin. Intermediate zones of inhibitions were 
recorded with ciprofloxacin. Resistance to 
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streptomycin was reported by Threlfall [18]. In 
another report by McEvoy, 2003 S.typhimurium was 
100% resistant to Chloramphenicol and 
Streptomycin. These findings were similar to the 
report that salmonella species have increased their 
resistant to Chloramphenicol and similar observation 
made that resistance in S.typhimurium double [27]. 
 
CONCLUSION  
 
This study indicated that there was an evidence of 
high level contamination of in the fecal samples of 
cattle slaughtered in Gombe abattoir. High prevalence 
of bacteria observed in the drainage and waste water 
samples may serve as an indication of potential 
contamination of nearby farmlands. Unavailability of 
proper drainage system for waste water discharge 
may pose serious public health issues as the 
inhabitants near the abattoir rely on wells as source of 
water. The isolates showed similar antimicrobial 
profile both in sensitivity and resistance.  The 
antimicrobial profile also showed multiple antibiotic 
resistances by the S.typhymurium and E.coli O157:H7 
isolates. It is highly recommended that government 
should establish a new policy regulating the 
establishment of abattoirs to avoid illnesses coming 
from waste water discharge. Indiscriminate use of 
antimicrobials in animal feeds should be discouraged 
by implementing policies in line with global public 
health practice. There is a need for further research on 
the antimicrobial profile of all possible 
microorganisms that can be found in abattoirs. It is 
recommended that Biotechnological techniques 
should be use to characterized the bacteria at genetic 
level.  
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