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A B S T R A C T 
 
One hundred random samples of cattle and sheep meat, equipment and workers hands swabs (25 samples of each) were 
collected from different abattoirs in Kalyobia governorates. The obtained results indicated that the mean values of APC, 
and S. aureus counts in the examined samples were 1.5 x 104 ± 0.9 x 104, 1.77 x 103 ± 1 x 103CFU /g for cattle meat, 1 x 
104 ± 0.65 x 104, 1.57 x 105 ± 0.83 x 105 CFU /g for sheep meat, 7.4 x 103 ± 0.29 x 104, 1.1 x 103 ± 0.33 x 103 CFU /g for 
equipment swab and 5.77 x 103 ± 0.3 x 104, 7.4 x 103 ± 0.49 x 104CFU /g, for workers hands swab, respectively. The 
incidence of S. aureus was 52%, 48%, 56% and 64% in the examined samples of cattle and sheep meat, equipments and 
workers hands swabs, respectively. On the other hand, Methicillin Resistant S. aureus (MRSA) was isolated from 32%, 
24%, 40% and 44% of the examined samples of cattle and sheep meat, equipments and workers hands swab respectively. 
The significance of the isolated bacteria in the examined animal carcasses at abattoir level and possible sources of 
contamination as well as some recommendations to improve the quality of these carcasses were discussed.   
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1. INDRODUCTION 

During slaughtering of animals, contamination 
of carcasses and the environment with MRSA may 
occur and consequently meat of these animals may 
get contaminated. Thus MRSA strains have been 
detected in different foods, including meat 
products (van Loo et al., 2007). Also, the workers 
hand and the equipment were the main source of 
carcass contamination inside the abattoir (Ali, 
2007). Staphylococcus aureus is a cause of many 
diseases in both humans and animals. This 
pathogen so a major target in the screening of the 
slaughterhouse carcasses to monitor hygienic 
conditions during slaughter. Methicillin resistant 
staphylococcus aureus (MRSA) infections have 
become a public health concern in both 
communities and hospitals, so testing for presence 
of MRSA in animal carcasses during slaughtering 
operations is warranted.  Most animals may be 
colonized with S. aureus but only recently MRSA 
strains were isolated from several food production 
animals, including cattle, sheep, chicken and other 
animals (Deneeling et al., 2007). WHO, United 
Nations Food, Agriculture Organization and the 
World Organization for Animal Health concluded 
that there is a clear evidence of adverse human 

health consequences due to resistant organisms 
(such as MRSA) resulting from non-human usage 
of antimicrobials. These consequences include 
increase frequency of treatment failures, increase 
severity of infections and death in some cases 
(Ganguly et al., 2011). Also, the cost of treatment 
of such cases is high (U.S. Congress, 2011). So, it 
is important to monitor the prevalence and 
antimicrobial resistance of food borne pathogens 
for effective food safety planning and targeted 
interventions (Nguyen et al., 2012). In addition, 
there is no available data in Egypt concerning the 
prevalence of Methicillin resistant staphylococcus 
aureus (MRSA) at abattoir level.  

Therefore, the goal of this work was planned to 
investigate the Incidence of Methicillin resistant 
staphylococcus aureus (MRSA) contamination at 
abattoir level.  

2. MATERIAL AND METHODS 

2.1. Collection of samples:   

One hundred random samples of cattle and 
sheep meat & equipment and workers hands swabs 
(25 of each) were collected from Kalyobia 
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abattoirs. The collected meat samples were 
transferred in separate sterile plastic bags directly 
to the laboratory in an ice box under complete 
aseptic conditions without undue delay, to be 
examined bacteriologically. Swabs were taken 
after complete dressing of slaughtered animals and 
then placed into ice box, transferred immediately 
to the laboratory without delay and under aseptic 
condition. 

2.2. Preparation of samples:  

Preparation of meat samples: according to 
("APHA"American Public Health Association, 
2001). Preparation of swab samples: according to 
(Food Safety and Inspection service “FSIS”, 1996). 

2.3. Determination of aerobic plate count: 
according to ("ICMSF" International 
commission of Microbiological Specification 
for Foods, 1996), 1996). 

2.4. Determination of Staphylococcus aureus 
count: according to ((Food safety and Drug 
administration (FDA), 2001). 

2.5. Isolation and Identification of Staphylococcus 
aureus: 

Morphologically, Biochemically and 
Serologically. Morphological examination: 
according to (Cruickshank et al., 1975). 
Biochemical Identification: according to (FDA, 
2001). Serological Identification: according to 
(Oxoid, 1990):  Staphylase (using oxoid dry spot 
staphtect plus kit) is are liable    latex slide 
agglutination test for detection a wide range of 
Staph. aureus strains. 

2.6. Isolation and Identification of Methicillin 
resistant staphylococcus aureus: (Heuvelink 
et al., 2009) 

culture media: Enrichment broth: - Mueller–
Hinton broth (Oxoid, 1990) with added 6.5% 
sodium chloride (MHB+6.5%NaCl). phenol red 
mannitol broth containing ceftizoxime (5 μg/ml) 
and aztreonam (75 μg/ml) (PHMB). Isolating 
media: MRSA ID agar (bioMérieux), Brain Heart 
Infusion (BHI) broth   (Oxoid) and Tryptone Soya 
Agar (TSA) (Oxoid, 1990).  Detection method: A 
quantity of approximately 25 g of meat was 
introduced into nine times its volume of the 
enrichment broth MHB+6.5% NaCl and 
homogenized. The suspension was incubated for 
16–20 h at 37 °C. An amount of 1 ml of the 
enriched MHB+6.5%NaCl was added to 9 ml of 
PHMB+, followed by incubation for 16–20 h at 37 

°C. From the culture obtained in PHMB+ the 
surface of the selective isolation medium MRSA 
ID was inoculated with a sterile loop. The plates 
were incubated for 24 h at 37°C and when the 
colonies were difficult to identify the incubation 
was extended for another 24 hrs. The plates were 
examined for typical green colonies. For 
confirmation a maximum of 5 selected typical 
colonies per plate were sub cultured on TSA. 
Typical colonies were tested with the Staphytect 
Plus test (Oxoid), a latex agglutination test for the 
detection of clumping factor, Protein A and certain 
polysaccharides found in MRSA. 

2.7. Statistical Analysis:  

The obtained results were statistically evaluated 
by application of    Analysis of Variance (ANOVA) 
test according to Feldman et al. (2003). 

3. RESULTS 

It is evident from the results recorded in Table 
(1) that the APC of the examined samples of  the 
cattle meat ranged from 1.2 x 103 to 4.6 x 104 
CFU/g with an average of 1.5 x 104 0.9 x 104 
CFU/g, 1.7 x 103 to 3.6 x 104 CFU/g with an 
average of 1 x 104 0.65 x 104 CFU/g in sheep 
meat, 2.1x 102 to 1.8 x 104 CFU/g with an average 
of 7.4 x 103 0.29 x 104 CFU/g in equipment’s 
swabs and 7.7 x 102 to 1.8 x 104 CFU/g with an 
average of 5.77  x 103 0.3x 104 CFU/g in workers 
hands swab. 

Results as shown in Table (2) revealed that the 
higher values of Staph. aureus count recorded in 
sheep meat samples that ranged from 5.8 x 103 to 
4.3 x 105 CFU/g with an average of 1.57 x 105 
0.83 x 105 CFU/g, Moreover, that in the cattle meat 
samples were ranged from 1.1 x 102 to 5.6 x 103 
CFU/g with an average of 1.77 x 103 1 x 103 
CFU/g, 5.7x 102 to 2.4 x 103 CFU/g with an 
average of 1.1 x 103 0.33 x 103 CFU/g 1.1 x 103 
to 2.7x 104 CFU/g with an average of 7.4  x 103 
0.49x 104 CFU/g in equipment and workers hands 
swabs, respectively.  

Table (3) revealed that the incidences of Staph. 
aureus was 52%, 48%, 56% and 64% in the 
examined samples of cattle and sheep meat, 
equipment and workers hands swabs, respectively. 
Results given in table (4) and revealed that the 
incidences of Methicillin Resistant Staphylococcus 
aureus (MRSA) were 32%, 24%, 40% and 44% in 
the examined samples of cattle and sheep meat, 
equipment and workers hands swabs, respectively.
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Table (1): Mean values of APC count (CFU/g) in the examined samples of cattle and sheep meat, equipment 
and workers hands swabs at abattoir level.   (No= 25) 
 

         Samples           Min. Max. Mean ± S.E 

1- Cattle meat 1.2 x 103 4.6 x 104 1.5 x 104 ± 0.9 x 104 
2- Sheep meat 1.7 x 103 3.6x 104 1 x 104 ±  0.65 x 104 
3- Equipment’s swabs 2.1 x 102 1.8 x 104 7.4 x 103 ± 0.29 x 104 
4-Workers hands swabs 7.7 x 102 1.8 x 104 5.77 x 103 ± 0.3 x 104 

There is non-significant difference between samples 
 
Table (2): Mean values of Staph. aureus count (CFU/g) in the examined samples of cattle and sheep meat, 
equipment and workers hands swabs at abattoir level.   (No= 25)  
 

          Samples           Min. Max. Mean ± S.E 

1- Cattle meat 1.1 x 102 5.6 x 103 1.77 x 103 ± 1 x 103a 
2- Sheep meat 5.8 x 103 4.3 x 105 1.57 x 105 ±  0.83 x 105b 
3- Equipment’s swabs 5.7 x 102 2.4 x 103 1.1 x 103 ± 0.33 x 103a 
4-Workers hands swabs 1.1 x 103 2.7 x 104 7.4 x 103 ± 0.49 x 104a 

Values with different letters within the same column differed significantly at p≤ 0.05. 
 
Table (3): Incidence of Staph. aureus in the examined samples of cattle carcass and sheep meat, equipment 
and workers hands swabs. (No= 25) 
 

      Samples  
 
M.O 

Cattle 
meat 

Sheep 
meat 

Equipment’s swabs Workers hands swabs 

No % No % No % No % 
 
S. aureus 

 
13 

 
52 

 
12 

 
48

 
14 

 
56 

 
16 

 
64 

 
Table (4): Incidence of Methicillin Resistant Staphylococcus aureus (MRSA) isolated from the examined 
samples of cattle and sheep meat, equipment and workers hands swabs at abattoir level. (No= 25) 
                                                                         

      Samples         
 
M.O 

Cattle 
meat 

Sheep 
meat 

Equipment’s swabs Workers hands 
swabs 

No % No % No % No % 
 
Methicillin Resistant S. Aureus (MRSA)

 
8 

 
32

 
6 

 
24

 
10 

 
40 

 
11 

 
44 

                                
4. DISCUSSION 

There are no significant differences between 
APC in the examined samples. This might be due 
to the same environment and procedures under 
which the animals were slaughtered and handled in 
the abattoir. The obtained results of APC of the 
examined samples of cattle and sheep meat, 
equipment and workers hands swabs come in 
accordance with those reported by El-Dally (1994) 
(4.7 x 103 CFU /g) & Gill et al. (2000) (4.4 x 104 
CFU /g) & Duffy et al. (2001) (2.6 x 104 CFU /g) 
& Kahraman et al. (2005) (1.5 x 104 CFU /g) & 
Martinez et al. (2009) (1.12x 104 CFU /g) & 
Feizullah and Daskalov (2010) (1.2 x 104 CFU /g) 
& Mohamd-Eman (2015) (9.28 x 104 CFU /g)).  

While, lower results were recorded by Biss and 
Hathaway (1995) (2.8 x 102 CFU /g) & Sumner et 
al. (2003) (6.6 x 10 CFU /g) & Yalcin et al. (2004) 
(1.9 x 102 CFU /g) & Pearce and Bolton (2005) and 
Pearce and Bolton (2005) (1.58 x 102 CFU /g) & 
Abdallah et al. (2010) (6.2 x 102 CFU /g)). 
However higher findings were obtained by Ishak 
(1992) (9 x 105 CFU /g), Mukhoopadhyay et al. 
(1988) (1.2 x 108 CFU /g) and Shaltoot (2001) (6.1 
x 105 CFU /g). 

Slaughtering process involves many risks of 
carcass contamination either directly or indirectly. 
Fecal contamination and subsequent contamination 
of the carcass may occur (Edwards (Edwards et al., 
1997) et al, 1997). 
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The higher incidence of the microbial 
contamination in the carcasses might be attributed 
to unhygienic and improper handling of animals 
during slaughtering, dressing and evisceration. The 
differences between mean values of Staph. aureus 
counts in the examined samples were significant (P 
< 0.05). 

The obtained results of the mean values of S. 
aureus counts of the examined samples of cattle 
and sheep meat, equipment and workers hands 
swabs agreed with those reported by Ishak (1992) 
(2.8 x 103 CFU /g) & Abd El-Aziz (1997) (2.8 x 
103 CFU /g) & El-Taher-Amna (2009) (4.16 x 103 
CFU /g) & Salama (2013) (7.2 x 103 CFU /g) & 
Mohamd-Eman (2015) (1.56 x 103 CFU /g)). 
While, higher results were recorded by Arab 
(2010) (6.2 x 106 CFU /g) and Magdy (2014) (2.8 
x 104 CFU /g).  

Staphylococcus aureus is a cause of many 
diseases in both humans and animals. The total 
Staphylococcal count so a major target in the 
screening of the slaughterhouse carcasses to 
monitor hygienic conditions during slaughter 
(Potter, 2001). The higher mean values of staph. 
aureus count in  the examined sheep carcass 
samples might be due to dirties and fecal matters 
that present on the wool (Biss and Hathaway, 1995) 
and subsequent contamination occurred by workers 
hand, equipment and environmental surfaces (Ali, 
2007; Arnold and Silvers, 2000; USFDA (U.S. 
Food and Drug Admistration), 2012).  

Concerning the incidence of Staph. aureus, the 
results obtained in this study were agreed with 
those obtained by Peel et al. (1975) (57%) & De 
Wit and Kampelmacher (1981) (65%) & 
Desmarcheller et al. (1999) (40%) & Acco et al. 
(2003) (30%) & van Loo et al. (2007) (45%) & 
Mai-Siyama et al. (2014) (41.1%).  While lower 
results were recorded by Han et al. (2009) (20%) & 
Tassew et al. (2010) (12.1%) &  Zhang et al. (2011) 
(20%). 

The higher incidence of Staph. aureus 
contamination of the animal carcasses in this study 
might be due to unhygienic practices, improper 
handling during slaughtering, uncleaned 
environmental surfaces and untrained workers. The 
Staphylococci exist in air, dust, sewage, food, food 
equipment and environmental surfaces. Humans 
and animals are the primary reservoirs. 
Staphylococci are present in the nasal passages, 
throat, hair and skin of about 50% of healthy 
individuals.  Although food handlers are usually 
the main source of food contamination in food 
poisoning outbreaks, equipment and 
environmental surfaces can also be sources of S. 
aureus contamination (USFDA (U.S. Food and 
Drug Admistration), 2012).   

Also, 65 to 100 % of the hands of workers in 
slaughterhouses were contaminated with 
Staphylococcus aureus. It is proposed that the 
hands of those workers contributed to the 
contamination of the carcasses and account for the 
increase observed after evisceration (De Wit and 
Kampelmacher, 1981).  

The presence of Staphylococcus aureus on 
bovine carcasses surfaces may be due to 
contamination during dressing and evisceration in 
the slaughterhouse, contaminated equipment, 
butcher’s hands with abrasions and wounds, 
slaughter of animal beside dressed one in the same 
area in the slaughter hall, contaminated air with 
Staphylococcus aureus can be expected (Lasta et 
al., 1992).  

Concerning the incidence of Methicillin 
Resistant Staph. aureus, the results obtained in this 
study agreed with those obtained by Jackson et al. 
(2013) (63%) & Mai-Siyama et al. (2014) (21.8%) 
and Pexara et al. (2013) (high MRSA 
contamination level of cattle meat in Asia and 
Africa).  While lower results recorded by van Loo 
et al. (2007) (2.5%) & Han et al. (2009) (0.8%) & 
Weese et al. (2010) (5.6%) & Zhang et al. (2011) 
(1.3%)). To the best of our knowledge, this is the 
first report in Egypt of Methicillin Resistant 
Staphylococcus aureus (MRSA) colonization rate 
among slaughtered animals, contact persons and 
surrounding environment at abattoir level. 

 Based on finding of this study, we can state that 
the prevalence of Methicillin Resistant 
Staphylococcus aureus (MRSA) in the meat, 
equipment and contact persons in abattoir might be 
assumed to be relatively high for geographical 
location without any pre-existing epidemiological 
data for comparison. The reason being that these 
resistant strains and genes can be transmitted and 
disseminated between human and animals and 
subsequently into the food chain. The level of 
contamination of animals with Methicillin 
Resistant Staphylococcus aureus (MRSA) isolates 
varies with geographical location, as low 
contamination level reported in European 
countries, the USA and Canada in contrast to high 
contamination level reported in Asia and Africa 
(Pexara et al., 2013).  

The Methicillin Resistant Staphylococcus 
aureus (MRSA) colonization of cattle posed a 
potential risk of up to 60% transmission to the 
contact persons (Lee, 2003). The most of the 
nosocomial Staphylococcus aureus infections are 
caused by Methicillin Resistant Staphylococcus 
aureus (MRSA) strains and have become a widely 
recognized cause of morbidity and mortality 
throughout the world (Pesavento et al., 2007).   

From the point of high prevalence of 
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Staphylococcal contamination in animal carcasses, 
environmental surfaces and contact persons in this 
study subsequently high prevalence of MRSA 
contamination in them. This might be due to during 
slaughtering of MRSA positive animals, 
contamination of carcasses and the environment 
with MRSA may occur and consequently meat of 
these animals may get contaminated (van Loo et 
al., 2007). 

In Egypt the available data on the LA-MRSA 
prevalence rate, predisposing risk factors and 
transmission between humans and animals are 
scare. Therefore, epidemiological information on 
MRSA pathogens is imperative, as it will provide 
a base line information needed for control, 
prevention and its overall public health implication 
in the community.   

In conclusion, the higher prevalence of MRSA 
strains in this study is demonstrating the fast 
growing and alarming situation to public health 
system and the community. So it requires strong 
controlling system of the personal hygiene and 
educating food handlers about the basic ideas of 
food processing, environmental hygiene and 
sanitation to produce safe food. In addition, 
consumers should avoid eating and raw 
inadequately cooked food.   
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