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ABSTRACT

The poor state of most Nigerian abattoirs, meatcpssing plants, ineffective meat inspection
service and the resultant risk of consuming unwdwige meat have been issues of public health
and global environmental concerns. This study wesghed to isolate Staphylococcus aureus from
abattoir effluents within Meat Market in AbakalMietropolis and also to ascertain their antibiotic
susceptibility pattern of the S. aureus isolatel? abattoir effluent samples (2 from each: cow
intestinal effluent, cow body effluent, goat intest effluent, goat body effluent, chicken intestin
effluent and chicken body effluent) were colleeted analyzed. 10 S. aureus were isolated from the
abattoir effluents. The S. aureus were most seasitdo ciprofloxacin (80.0%), followed by
ampicillin (60.0%), tetracycline (50.0%) and cefxatae (30.0%), while chloramphenicol (0.0%)
showed the least. Chloramphenicol (100.0%) wasidoto be the most resistant, followed by
cefotaxime (70.0%), tetracycline (50.0%), ampicill#0.0%), while ciprofloxacin (20.0%) showed
the least. Hence it is possible that abattoir effiticonstitute a reservoir for distributing antibo
resistance into the community. Hence, there isefioee an urgent need to discourage the use
contaminated water for meat processing by butcheras to safe guards the health of the populace.
Subsequently, there is need to put in place effliieatment facilities to treat wastes from abatoi

in Ebonyi State and also in Nigeria
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INTRODUCTION

Effluent is defined by the United States EnvirontaéRrotection Agency as “wastewater - treated
or untreated - that flows out of a treatment plaetyer, or industrial outfall. Generally refers to
wastes discharged into surface waters” (EPA, 20D6¢. abattoir is a specialized facility approved
and registered by the regulatory authority for ewmn of animals, hygienic slaughtering,
processing and effective preservation and storadgeneat products for human consumption
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(Alonge, 2001). In addition, appropriate facilities ensure safe disposal of abattoir wastes in a
manner that will not constitute a potential hazaod public health, animal health and the
environment is considered very essential. Mosttaioatin Nigeria have no facilities for waste
treatment; wastes are either disposed on open domg® discharged into nearby streams, hence
constituting an environmental menace (Adeyesnal, 2002).

Abattoirs are known all over the world to polluketenvironment either directly or indirectly from
their variousprocesses (Girards, 2005). Ouinn ancFavlane (1989) observed that effluent
discharged from slaughter-houses has caused thggkswation of rivers. Effluent from slaughter-
houses has also been known to contaminate groutet Y¥&angodoyin and Agbawhe, 1992). Trift
and Schuchardt (1992) reported during a studyhitwtd, one of the major dissolved pollutants in
slaughter effluent, have a chemical oxygen dem&w@0) value of 375,000 mg/L. This impacts
high organic pollutants, on the receiving waterd aonsequently creating high competition for
oxygen within the ecosystem. This chemical oxygemand (COD) value is far higher than the
maximum limit of 80 mg/L set by Federal EnvironmadnProtection Agency/Federal Ministry of
Environment, Nigeria (FEPA, 2007).

Cokeret al (2001) showed that abattoir waste can affect nvéd@d and air qualities if proper
practices of management are not followed. In Nagemany abattoirs dispose their effluents
directly into streams and rivers without any forfrtreatment and slaughtered meats are washed by
the same river water (Adelegan, 2002). Such issthetion in several private and government
abattoirs in most parts of the country. Reportsehalso shown that indiscriminate disposal of
abattoir waste may introduce enteric pathogens satéace and ground water (Rwet al, 2007)
and the pathogens isolated from abattoir wasteterwaan survive in the environment and pose
danger to humans and animals (Cadeal.,2001).

Waste water or effluent generated from the abattoicharacterized by the presence of a high
concentration of whole blood of slaughtered foouhehs and suspended particles of semi-digested
and undigested feeds within the stomach and ineegif slaughtered and dressed food animals
(Cokeret al, 2001). In addition, there may also be the presesf pathogenic microorganisms,
such asSalmonella Eschericia coli(including serotype O157:H7%higella parasite eggs and
amoebic cysts (Bukt al, 2001) which are of public health importance. &dctudies have shown
that zoonosis from abattoir wastes are yet to b dontrolled in more than 80% public abattoirs in
Nigeria (Cadmuet al, 1999).

These pathogens isolated might threaten publicthhégl migrating into ground water or surface
water, wind or vectors like animals, birds and mlods which can help to transmit diseases
(Gauri, 2004). The risk of epidemics, water contaation and pollution, annihilation of biotic life,
global warming and soil degradation by waste mal®iare real problems confronting developing
countries where issues concerning waste managdmeatbeen grossly neglected (Adedipe, 2002;
Adeyemi and Adeyemo, 2007). In Nigeria, adequatdtaly waste management is lacking in most
public abattoirs. Hence this work is carried oudtiect the prevalence and current antimicrobial
patterns ofStaphylococcus aureus abattoir effluent from Meat Market, Abakalilgbonyi State.

MATERIALSAND METHODS

Sample Collection

Abattoir waste-water samples were collected froneé¢hsampling points at Meat Market Abattoir
located in Abakaliki Metropolis, Ebonyi. The twdlaént sampling points depict different activities
within the abattoirs. Sampling points A (intestidfluent), and B (body effluent) were located at
channel within the slaughterhouses. The abattthiremts were collected within a period of 30 days
(June, 2013).
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The bottles were filled leaving a top space of akdhGecm.Sampleswere processed and incubated
within 5 hours of sampling. Samples were transphirtasothermal boxes with ice to the laboratory
of Applied Microbiology Department for bacterialadyses.

Preparation of Samplefor Culture

Extracts from these samples were first diluted eptpne water A%; 10ml of the sample were
added to 90ml of the diluents, producing a dilutimn10". Successive decimal dilutions were
obtained, and then prepared for the analyses.

I solation, Enumeration, and I dentification of Staphylococcus aureus

The isolation and enumeration ofS. aureus was carried out using standard
microbiological/biochemical methods (Cheesbroudld&and Abrahinet al, 2010).

Antibiotic susceptibility studies

Susceptibility patterns of the isolated organismesesmested against a wide range of antibiotics
namely ciprofloxacin (5 mg), chloramphenicol (10 )mgefotaxime (30 mg), ampicillin (25 mg)
and tetracycline (30 mg) using Kirby and Bauer ddiéfusion methods of determining
susceptibility (Baueet al, 1966). No control strain was used.

RESULTS AND DISCUSSION
Identification ofS. aureusvas carried out using standard microbiologicatb@mical methods as
shown in Table 1. The identification battery inaddGram staining, oxidase, Indole, Voges

Proskauer, motility and sugar fermentation test udgse, lactose and fructose).

Table 1. Morphological and biochemical Characterization of isolated Staphylococcus aureus

Morphological o % T ¥ 5 ¥ Sugar Suspected Organism
characterization = - - - 2 = Fermentation
@ L ¥ 2 Test
a4 g £ 3
5 ® x = S 8 g g
R o O 8 = & o O
6 g~ 5 § S
Colour Shape > o < I
Pink Cocci -+ - - - - + - - Staphylococcus aureus

Ten Staphylococcus aureusolates were obtained from 12 abattoir efflueriscéw intestinal
effluent, 2 cow body effluent, 2 goat intestinallegnt, 2 goat body effluent, 2 chicken intestinal
effluent and 2 chicken body effluent) collectednfrdVleat Market in Abakaliki Metropolis as shown
in Table 2 below.

Table 2. Frequency of Staphylococcus aureusisolated from the abattoir effluents

Sample Number of Sample Frequency of S. aureus

collected I solated

Cow intestinal effluent 2 2
Cow body effluent 2 2
Goat intestinal effluent 2 2
Goat body effluent 2 2
Chicken intestinal effluent 2 1
Chicken body effluent 2 1
Total 12 10
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The Staphylococcus aureusolates from abattoir effluent showed highesteleof resistance to
chloramphenicol (100.0%) followed by cefotaxime.0P@), while highest level of sensitivity was
recorded with ciprofloxacin (80.0%), followed by pimillin (60.0%) as shown in Table 3.

Table 3: Percentageresistant of S.aureusto antibiotics

Antibiotics Resistant (%) Sensitive (%)
Ciprofloxacin 20.0 80.0
Cefotaxime 70.0 30.0
Ampicillin 40.0 60.0
Chloramphenicol 100.0 0.0
Tetracycline 50.0 50.0

The tenStaphylococcus aureusolates were subjected to antimicrobial suscéyiliesting and
the zones of inhibition of th®. aureussolates were shown (Figure 1).
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Staphylococcus aureusolates

Figure 1: Antibiogram profile of Staphylococcus aureusisolated from abattoir effluents
DISCUSSION

In Nigeria, climatic elements pose serious chaksnig abattoir operations as they encourage rapid
deterioration of meat under conditions of high tenapure and high humidity (Nwané al, 2008).
According to Gourou (1961), the steady, high terapees, high humidity of the air, many water
surfaces fed by rains are necessary for the mantenof pathogenic complexes in which man;
insects and microbes are closely associated.

Identification of S. aureuswas carried out using standard microbiologicatthemical methods
(Cheesbrough, 2006) as shown in Table 1. The iiEation battery included Gram staining,
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oxidase, Indole, Voges Proskauer, motility and sugamentation test (glucose, lactose and
fructose).

In this study 10Staphylococcus aureusolates were obtained from 12 abattoir efflue@scdw
intestinal effluent, 2 cow body effluent, 2 goatestinal effluent, 2 goat body effluent, 2 chicken
intestinal effluent and 2 chicken body effluent)lected from Meat Market in Abakaliki Metropolis
as shown in Table 2. This study is in line withe wvork of Adesemoyet al.(2006) in Lagos State,
who reported the presence Stlaphylococcus aureus abattoir effluents. Subsequently, this work
is also in agreement with the work of Yakuétual, (2007) in Sokoto, Adebowakt al., (2010) in
Ibadan, Irohaetal., (2011) in Abakaliki, Adebowalet al.,(2012) in Abeokuta and Atuanys al,
(2012) in Benin City. It is important to emphasibe presence db. aureuson a worker’s hand
before slaughtering; humans are in fact consideaedimportant potential reservoir of this
microorganism (Adesiyuat al, 1998 and Capitet al, 2002).

The prevalence and degree of antimicrobial resistare increasing worldwide (Werckentlah
al., 2001). Because of the ability 8faphylococcto change over time, the resist&taphylococcus
aureuswill continue to be a problem in the future. Th@ Staphylococcus aureusolates were
subjected to antimicrobial susceptibility testinglahe zones of inhibition of tH&. aureugsolates
were shown (Figure 1).

In this study, thé&taphylococcus auredsom abattoir effluent showed highest level ofisesce to
chloramphenicol (100.0%) followed by cefotaxime .0P®@), as shown in Table 3, while highest
level of sensitivity was recorded with ciprofloxadi80.0%), followed by ampicillin (60.0%). The
result of this work is in line with work of Lositet al, 2012 who reported the resistanceSof
aureusisolated from a pigeon slaughterhouse in Italy ito@amphenicol (68.0%). Subsequently,
the results of this study are quite similar to da¢a of Molleret al (2000) and Whitet al (2003),
who conducted studies on the susceptibility to naictiobial agents among clinical poultry
Staphylococcisolates. In factS. aureuds one of the most common causes of infectionsintsb
and antimicrobial agents are widely used in thattnent and the control dbtaphylococcal
infections (Lositcet al, 2012).

Some strains ofS. aureusshowed some level of susceptibility to ciprofloxadi80.0%) and
ampicillin (60.0%), even at that it still posse sorpublic health problems because when this
antibiotics are misused this organism will devalegistant against it (Irohet al, 2011).

CONCLUSION

Abattoir effluent can provide a favorable enviromntr the survival and transmission®f aureus
and other pathogenic microorganisms. The resultairdd from the investigation showed high
prevalence ofS. aureus which might be attributed to the use of contarr@dawater for meat
processing by butchers which is likely to portendesious public health risk to consumers who
purchase their meat from this abattoir.

From the result of this study, it is possible atateffluent constitute a reservoir for distribigin
antibiotic resistance into the community.

Thus, there is an urgent need to put in place affiureatment facilities to treat wastes from
abattoirs in Ebonyi State and also in Nigeria. €hertherefore an urgent need to discourage the use
contaminated water for meat processing by butcheess to safe guards the health of the populace.
Further studies are necessary to investigate thigi@ic resistance o6. aureugpresent in abattoirs

in wider geographic locations.
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