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Introduction 
 

Abattoir is slaughter house derived from the 

French word “abattre” meaning „to strike 

down‟ (Alonge, 2002). It is a place where 

animals such as cattle, goats and so on are 

killed, dressed and distributed for 

consumption and other industrial purposes. 

Abattoir operation produces a characteristic  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

highly organic waste with relatively high 

levels of suspended solid, liquid, and fat. 

The liquid waste generated is usually 

composed of dissolved solids, blood, gut 

content, urine and water. Abattoirs are 

known all over the world to pollute the 

environment either directly or indirectly 
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Abattoir effluent has been found to contain high level of contaminants, including 
disease-causing bacteria such as Salmonella and Shigella species. Antibiotic 

resistance in these pathogenic bacteria is a serious public health issue. The study 

was aimed at evaluating the antimicrobial resistance profile of Shigella and 

Salmonella species isolated from abattoir effluent in Afikpo. Waste water were 
collected from the two abattoirs, from their point of discharge into surface water 

bodies with sterile sample bottles and transported to the Laboratory for 

bacteriological analyses. Bacteria targeted and isolated (Shigella and Salmonella) 
species were counted characterized and identified using standard microbiological 

and biochemical techniques. Antibiotic susceptibility study was carried out using 

Kirby Bauer disc diffusion method according to National Committee for Clinical 
Laboratory Standards (NCCLS, 2005).The result of the bacterial count showed 

mean value ranging from 1.00 x10
4 

Cfu/mL to 1.77 x 10
4
Cfu/mL. Antibiotic 

studies showed that Salmonella species had maximum resistance against 

nitrofurantoin, chloramphenicol, ampicillin and clarithomycin, while in Shigella 
species maximum resistance was observed in majority of the antibiotics used such 

as nitrofurantoin, augmentin, perfloxacin, clarithomycin, chloramphenicol and 

ampicillin.The presence of these multi-drug resistant strains of the isolated 
organism in abattoir effluents could act as a vehicle to disseminate antibiotic 

resistance to other bacteria. This emphasizes the need for proper treatment and safe 

disposal of abattoir effluents in Afikpo.   
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from their various processes.Abattoir waste 

also includes wastewater originating from an 

abattoir (Adeyemi and Adeyemo, 2007).  

 

In Nigeria, adequate abattoir waste 

management is lacking in all public abattoirs 

such that large solid wastes and untreated 

effluents are common sites (Adeyemo, 2002; 

Adebowaleet al., 2010) unlike in developed 

countries where these facilities are 

adequately provided (Ogbonnaya, 2008). 

These abattoir wastes could be a source of 

embarrassment since conventional methods 

of waste management have been grossly 

neglected (Adedipe, 2002; Adeyemi & 

Adeyemo, 2007). 

 

Abattoir wastes with large quantities of 

animal feces are often channeled directly 

into water bodies, used for domestic 

purposes by human beings.   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). Potential health 

risks from waterborne pathogens can exist in 

water contaminated by abattoir effluents 

(Cadmus et al., 1999).  

 

Wastewater or effluent generated from the 

abattoir is characterized by the presence of 

many pathogenic microorganisms, such as 

Salmonella, Escherichia coli (including 

serotype 0157:H7), Shigella, parasite eggs 

and amoebic cysts (Bull and Rogers, 2001;  

Adebowale et al., 2010) which are of public 

health importance. Also, several pathogenic 

bacteria and fungi species has been isolated 

from abattoir wastewater and surface water; 

including Staphylococcus, Escherichia coli, 

Streptococcus, Salmonella, Aspergillus, 

Mucor, Saccharomyces and Penicillium 

species (Coker et al., 2001; Adesomoye et 

al., 2006; Adebowale et al., 2010). These 

pathogens might threaten public health by 

migrating into ground water or surface 

water; wind or vectors like animals, birds 

and arthropods can transmit diseases from 

these microorganisms (Gauri, 2004; Raheem 

and Morenikeji, 2008). 

 

In Nigeria, a number of studies have been 

done on abattoir waste (Adeyemo, Ayodeji 

& Aika-Raji, 2002; Nwanta, Onunkwo & 

Ezenduka, 2010; Nafarda et al., 2012e.t.c, 

and it was found that several bacteria such 

as, Escherichia coli O157:H7, Salmonella 

spp, Shigella spp and Campylobacter spp. 

were present in the waste. Also, several 

studies in Africa have been done by different 

researchers on abattoir wastes and different 

pathogenic bacteria were recovered from 

untreated abattoir wastewaters (Benka-

Coker &Ojior 1995; Abiade-Paul et al. 

2005; Nyamboya, Okemo, &Ombori, 2013).  

 

The contribution of abattoirs and associated 

wastewaters is rarely considered and yet 

abattoirs are potential sources of enteric 

bacteria that could possess antibiotic 

resistance genes. No data have been reported 

from the  study area,  hence the study was 

designed to isolate and determine the 

antimicrobial resistance of the target 

bacterial isolates in abattoir wastewaters in 

Afikpo. 

 

Materials and Methods 

 

Study Area 

 

The study was conducted in Afikpo. Afikpo, 

also known as “Ehugbo” is a town and the 

second largest urban area in Ebonyi State, 

Nigeria. It is the headquarters of Afikpo 

North Local Government Area. It is situated 

in the Southern part of Ebonyi State and is 

bordered to the North by the town of 

Akpoha, to the South by Unwana, to the 

South West by Edda in Afikpo South 

L.G.A., to the East by the Cross River and to 

the West by Amasiri. Afikpo spans an area 
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approximately 164 square kilometers in size.  

It lies on latitude 5.89°N and longitude 

7.94°E and it has a population of 71,866.  

 

Sample Collection 

 

A total of twenty (20)  abattoir effluents  

used in this research work were collected 

aseptically with the aid of a sterilized 

sample container, in the morning during the 

peak activities between 8:00am and 9:00am 

from two different abattoirs  in Afikpo,  

“private” and “public” abattoir serving the 

meat protein (beef) needs of about 55% of 

the populace .  Samples were collected from 

the point where it is discharged to the 

environment without treatment, and were 

transported to Microbiology Laboratory unit 

of Akanu Ibiam Federal Polytechnic, 

Unwana. Processing of the samples for the 

isolation of bacteria was carried out within 

24 hours of sample collection. 

 

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. The agar plates were incubated at 37
°
C 

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 

 

Antibiotic Susceptibility Test 

 

Salmonella and Shigella isolates were 

subjected to in-vitro susceptibility test 

against commonly used antimicrobial agents 

using disk diffusion method following 

guidelines established by the Clinical and 

Laboratory Standards Institute (CLSI). In 

brief, by taking pure isolated colony, 

bacterial suspension was adjusted to 

0.5McFarland turbidity standards. The 

diluted bacterial suspension was then 

transferred to Mueller-Hinton agar plate 

using a sterile cotton swab and the plate was 

seeded uniformly by rubbing the swab 

against the entire agar surface followed by 

24 h incubation. After the inoculums were 

dried, antibiotic impregnated disks were 

applied to the surface of the inoculated 

plates using sterile forceps. The plates were 

then incubated aerobically at 37 °C for 24 h. 

Finally, the zone of inhibition was measured 

including the disk diameter. The susceptible, 

intermediate and resistant categories were 

assigned on the basis of the critical points 

recommended by the CLSI and according to 

the manufacturer‟s leaflet attached to the 

disks. Antimicrobials used for susceptibility 

testing of Salmonella and Shigella species 

were; Nitrofurantion, Ciprofloaxcin, 

Cetriaxone, Gentamican, Ofloxacin, 

Augumentin, Pefloxacin, Clarithomycin, 

Chloramphenicol  and Ampicillin 

 

Results and Discussion 

 

The total bacterial counts (Cfu/ml) of 

abattoir effluents from both  private and 

public abattoirs is shown in (figure. 1). It 

ranged from 1.00 x 10
4 

Cfu/ml to 1.77 x 10
4 

Cfu/ml. The highest count was obtained 

from public abattoir, while the least count 

was  obtained from private abattoir (Figure 

1). These figures indicated very high 

microbial loads and can be attributed to the 

poor sanitary and hygienic practices of the 

abattoirs‟ management and workers, the 

poor state of health of the slaughtered cows 
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and faecal contamination from the intestines 

of the slaughtered animals.  

 

In this study, Salmonella and Shigella 

species were isolated and identified in  20 

abattoir effluent samples collected from both 

private and public abattoir.  Fifty bacterial 

isolates were obtained from the 20 abattoir 

effluent samples collected. Out of the 50 

bacterial isolates obtained, 32(64%) were 

Salmonella spp, while 18(36 %) were 

Shigella spp(Table 1). Some of the samples 

collected from   private and public abattoir 

were positive for both Salmonella and 

Shigella species 

 

The result of the antibiogram ofthe isolates 

is shown in (Figure. 2). The result revealed   

that Shigella specie was resistant to 

Nitrofurantoin, Augumentin, Pefloxacin, 

Clarithomycin, Chloramphenicol and 

Ampicillin. But was sensitive to the rest of 

the antibiotics used with the following zones 

of inhibition in millimeters: Ciprofloxacin, 

20 mm, Cetriaxone, 11 mm, Gentamicin, 12 

mm, and Ofloxacin, 15 mm, While 

Salmonella was resistant to Nitrofurantoin, 

Clarithomycin, Chloramphenicol and 

Ampicillin (AMP). But was sensitive to the 

rest of the antibiotics used with the 

following zones of inhibition in millimeter: 

Ciprofloxacin, 10 mm, Gentamicin, 20 mm, 

Cetriaxone, 12 mm, Ofloxacin, 20 mm, 

Augumentin, 11 mm and Pefloxacin, 20 mm 

(Figure 2).   
 

The total bacterial counts of abattoir 

effluents from  both private and public 

abattoirs in Afikpo during the study period  

as  illustrated in (Figure.1) indicates very 

high microbial loads not in compliance with 

WHO guidelines. The abattoir effluents 

were not treated and are being washed out 

into the drainage channel during and after 

slaughter .Such contamination constitute a 

hazard to public health since it could  spread 

to water sources and make such water unfit 

for human consumption and even transmit 

disease. As presented in a similar study by 

Ogunseitan (2002), the high bacterial loads 

could be attributed to the poor sanitary and 

hygiene practices of the abattoirs‟ 

management and workers, the poor state of 

health of the slaughtered cows and faecal 

contamination from the intestines of the 

slaughtered animals. As observed in the 

study location, wastewater from the 

slaughtering and dressing slabs in both 

abattoirs is washed into open drainage 

without any form of treatment and could 

eventually percolate into surrounding 

surface and ground waters. Abiola (2004), in 

his work  contended that water and leachates 

from series of decomposition processes from 

abattoir  wastes percolates into surrounding 

surface water bodies and poses danger to 

those working in the abattoirs and those 

living around them as available water 

sources close to them becomes 

contaminated. Added to this danger is the 

possibility of recontamination of meat 

products when such polluted water is used 

for processing in the same abattoir. 
 

Values obtained for the bacteriological 

count also show that the TBC for public 

abattoir are relatively high compared to 

those of private abattoir. This could be 

attributed to the fact that on the average, 

more animals are slaughtered in public 

abattoir daily as compared to that of private 

abattoir. We inferred from the study that the 

higher the number of cows slaughtered (in 

the light of currently poor manufacturing 

and hygienic practices), the higher the 

microbial load and thus, the greater the risks 

of contamination of surrounding  water 

bodies and also of meat to be sold to the 

public. 

 

The present study revealed the presence of 

Salmonella in majority of  the samples 

analysed from both abattoirs with 

prevalence  rate of 64%. This finding, in 
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itself, is not surprising since Salmonella is 

reported to be an environmentally persistent 

pathogen capable of surviving and 

proliferating in diverse environments 

(Winfield and Groisman, 2003). Moreover, 

previous studies report that Salmonella can 

persist in the farm environment for extended 

periods of time due to movement within the 

farm from animals, human and livestock 

excrement, soil and plants (Kupriyanov et 

al., 2010). The 64% prevalence of 

Salmonella obtained in our study is 

however; higher than the 33.3% prevalence 

rate by Iroha et al., 2016; 19.5% by Bagudo 

et al., 2014;  13.5% by Santos et al., 2001. 

Nafarda et al., 2006 obtained 12.3% from 

receiving water bodies and 13.2% from 

vegetables irrigated with wastewaters from 

Gwagwalada abattoir, Nigeria.  

 

The higher prevalence in this study could be 

as a result of the poor sanitary and hygiene 

practices of the abattoirs‟ management and 

workers, the poor state of health of the 

slaughtered cows and fecal contamination 

from the intestines of the slaughtered 

animals. As observed in the study location, 

the entire environment of the abattoir are 

filled with fecal materials from the animals 

that are being  slaughtered and also 

contamination from the  wastewater from 

the slaughtering and dressing slabs in both 

abattoirs is washed into open drainage 

without any form of treatment. Therefore the 

presence of Salmonellae in the abattoir 

wastewaters however is of public health 

concern. Center for disease control and 

prevention (CDC) reported Salmonella as 

the most prevalent bacterial diarrheal 

pathogen followed by Shigella sp., 

Camphylobacter sp. and E. coli. Wedel et al. 

(2005) reported that cattle are the reservoir 

of Salmonellae that may be transmitted to 

humans with resultant illness. The present 

study equally revealed the presence of 

Shigella sp in all the samples analysed from 

both abattoirs with prevalence  rate of 34%. 

The presence of Shigella in the abattoir 

waste is an indication that the contamination 

is of  human origin. Humans are the only 

natural host for Shigella and infection occurs 

by ingestion. It is reasonable to suggest that 

the slaughter waste was not the source of the 

Shigellasince  Shigella spp. are bacteria with 

humans and primates as hosts (Strockbine & 

Maurelli 2005). More likely the source is 

fecal contamination from humans indicating 

that abattoir workers or other people resident 

at the abattoir area defecate into the drainage 

channel. 

 

The emergence of antimicrobial resistant 

bacteria increases in environment where 

antimicrobials are indiscriminately used in 

the public. In Nigeria and other developing 

countries, acquired bacterial resistance to 

antimicrobial agents as obtained in this 

study is common and the complex socio-

economic and behavioral factors associated 

with this phenomenon include abuse of 

antibiotics among other complex factor. In 

this study all the isolates were resistant to 

two or more antibiotics. The two isolates 

Shigella  and Salmonella species were both  

resistant to Nitrofurantoin, Clarithomycin, 

Chloramphericol and Ampicillin, but was 

sensitive to Ciprofloxacin, Cetriaxone, 

Gentamicin, and Ofloxacin. The high 

resistance observed to the antimicrobial 

could be due to uncontrolled availability of 

this antimicrobial agents in drug vendors, 

which leads to misuse. Thus, this might 

exert greater selection pressure for the 

resistant strains thereby making them 

resistant to antimicrobials. Multiple bacterial 

resistances to drugs had earlier been 

reported in aquaculture environments by 

other workers across the globe (Hartha et 

al., 2005). Puah et al (2013) had reported up 

to six different resistance pattern and 

resistance to (two or more drugs) in 93% of 

tested isolates.  
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Table.1 Distribution of Bacterial Isolates  at the Private and Public Abattoir in Afikpo 

 

 

Bacterial isolates 

Private   abattoir 

      n= 10 

      Public abattoir         Total (%) 

           n= 10                    n= 20 

(n = 5)  Total (%)  

(n = 20)  

Salmonella spp           12                                20                          32(64%) 5 20(33.3%)  

Shigella spp                         8                                10                          18 (36%) 5 20(33.3%)  

 

 
 

Figure.1 Total Bacterial Count (CFU) of Wastewater Samples from Private and Public Abattoir 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.2 Antibiotics Susceptibility Pattern of Salmonella and Shigella Spp  

from Abattoir Wastewaters 

 

Resistance to multiple antibiotics can lead to 

occurrence of newly emerging resistant 

bacteria which may be transmitted to 

consumers causing infection that are 

difficult to treat.  

The relatively high resistance of bacterial 

pathogen to antibiotics in this study agrees 

with the findings of Koesak et al., (2012) 

who had previously detected bacterial 

resistance against ampicillin, gentamicin, 
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erythromycin, tetracycline and ciprofloxacin 

at different times. Also the prevalence of 

intrinsic multi-resistance to common 

antimicrobial has been documented (Wright, 

2007; Balz, 2008., Brown & Balkwill, 2009; 

Cox & Wright, 2013). 

 

The presence of antimicrobial resistance 

have the potential to adversely affect human 

health by causing illness that is more 

difficult to treat because of the resistance 

profile of the microorganism.  

 

The fact that antimicrobial resistant genes 

are common in environment (Riesenfeld et 

al., 2004) and play an important role for 

bacterial survival, the high prevalence of 

multidrug resistance bacteria in abattoir 

effluent is probably due to a multitude of 

biological as well as ecological factors. The 

fact that these organisms are multi-drug 

resistant implies that there is possibility of 

these bacteria to habor plasmids with several 

genes conferring resistance to abroad array 

of antibiotics. This suggest that there is high 

chance of spreading these pathogen and the 

associated resistant genes to humans and 

animals. 

 

In conclusion, the research has described the 

bacterial profile and antimicrobial resistance 

pattern of Shigella and Salmonella species 

from abattoir effluents in Afikpo.On-site 

observation of the two (2) abattoirs shows 

that the sanitary conditions under which 

carcasses are being dressed are far from 

ideal. That is, the condition of the butcher 

shop, utensils used and personal hygiene 

were not up to the recommended standards. 

Also, this study observed that untreated 

abattoir wastewater discharged into water 

bodies in Afikpo, contains antibiotic 

resistant  bacteria that could impact on 

public health. The importance of adopting 

appropriate abattoir wastewater treatment 

measures to prevent the chances of 

contaminating water bodies and ground 

water is therefore recommended.  
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