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ABSTRACT 

sixty meat product samples represented by minced meat, burger, and 

sausage (20 of each) and 60 of their corresponding personnel hand 

swabs  randomly collected from different supermarkets and retailers 

of different sanitation levels, in Tanta city, El Gharbia Province, 

Egypt  and were bacteriologically analyzed to assess the prevalence of 

S. aureus and the resistant type (MRSA).The obtained results revealed 

that S. aureus could be isolated and identified from 60%,20% and 100 

% and 40%, 40% and 100% of the examined minced meat, burger,  

and sausage and there swabs respectively. Meanwhile the percentages 

for the MRSA type in the same examined meat product samples were 

40%, 40%, 60% and 40%, 5% and15% respectively using the 

antibiogram testing method. 

The polymerase chain reaction (PCR) was used for detection of the 

mecA gene that was detected in all isolated strains showed either 

complete or intermediate resistance in antibiotic sensitivity test.The 

critical question is whether the roles in some countries are enough to 

eliminate or reduce the global reservoirs of resistant pathogens and 

resistance genes. This may require more fundamental shifts in the way 

animals are raised to decrease disease susceptibility, so as to lower the 

use of antibiotics for all purposes in animal agriculture. 
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INTRODUCTION 

staphylococcus aureus is one of the major resistant pathogens in 

clinical practice.  Methicillin-resistant Staphylococcus aureus (MRSA) is 

a critically important human pathogen, and attention has been paid 

recently to the potential role of food animals in human MRSA infection 

and colonization, the role of foodborne Contamination in human MRSA 

infection or colonization is currently unclear and much further study is 

required to elucidate this potential problem. One aspect that has to be 

considered is the amount of MRSA in contaminated meat. Previous 

studies have used enrichment culture techniques that can have a very low 

detection threshold; 12–15 CFU per 25 g in one study (de Boer et al. 

2009). While the infectious dose of MRSA in meat (if meat is truly a 

potential source of infection) is not known. 
Although meat and meat products have a high nutritive value, 

palatable, acceptable and desirable for many consumers, yet they may in 

many cases became a cause to induce food poisoning. The battle against 

bacterial food borne diseases is facing new challenges due to rapidly 

changing patterns of human consumption, the globalization of the food 

market and climate change. Today, consumers want more natural food 

products that are less processed, without preservatives, with low salt, 

sugar or fat contents, but with an extended shelf-life and high quality 

(Zink, 1997).  

Staphylococcus aureus this facultative , gram positive ,halo-tolerant  

bacterium readily colonizes skin , various mucosal surfaces , soft tissues, 

bone as well as indwelling medical devices is a formidable pathogen 

linked to many human diseases and has been implicated as causing 

severe morbidity and mortality worldwide (krakauer and stiles, 2013).  
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Staphylococci are notorious for rapidly evolving resistance to many 

antibiotics. MRSA is defined as a strain of S. aureus that is resistant to a 

large group of antibiotics called β lactams, that includes penicillins and 

cephalosporins. Penicillins and other β-lactam antibiotics kill bacterial 

cells by interfering with cell wall synthesis. Not long after penicillin was 

first used to treat human infections, S. aureus strains producing 

penicillinase (an enzyme that degrades penicillin) were detected and it is 

estimated that now >80% of S. aureus produce penicillinase. Methicillin 

(meticillin), a β-lactam antibiotic that is not inactivated by penicillinase, 

was introduced in the late 1950s. But by 1961, there were reports of 

methicillin resistant staphylococci in a hospital in the United Kingdom 

Amachawadi  et al. (2011). Methicillin resistance is caused by the 

presence of mecA gene, which encodes an additional 78 kDa lowaffinity 

penicillin binding protein (PBP) 2a or PBP2’ which has a low affinity for 

βlactam antibiotics (Davies et al. 2011). There has been a steady increase 

in the prevalence of MRSA all over the world. 

Although epidemiology of MRSA (methicillin-resistant S. aureus) is 

currently being intensely studied, it should be noted that in most hospitals 

and geographic areas MSSA (methicillinsusceptible S. aureus) are 

responsible for a greater number of infections and are often also resistant to 

currently available β-lactam antibiotics, including penicillins, 

cephalosporins, carbapenems, and their derivatives and also for multiple 

classes of antibiotics and this is mediated by the mecA gene which encodes 

an altered penicillin-binding protein, located in the cell wall, that has a low 

affinity for β-lactam antibiotics. Since β-lactam antibiotics interfere with 

bacterial cell wall synthesis, this decreased binding of β-lactams renders 

them ineffective against MRSA. The mecA gene resides on a large 

heterogeneous mobile genetic element called the staphylococcal cassette 

chromosome (SCCmec) Seiler  andBerendonk (2012). 
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Food handlers have been implicated in a plethora of foodborne 

diseases. It has been reported that one of the important pathogens often 

transmitted via food contaminated by infected food handlers is S. aureus. 

This versatile pathogen is very well adapted to colonize the human skin and 

the human body provides some major ecological niches for this species. The 

anterior nares is the most frequent carriage site for S. aureus, none the less 

extra nasal sites typically harbor the organism including the skin, perineum 

and pharynx (Verkaiket al, 2011 and Wertheim et al,2005) and according 

to several, S. aureus is present in nasal passages or skin of about 50% of 

people and in intestines of about 20% of people in the general population 

Marshall and Levy (2011). Thus, asymptomatic food handlers may harbor 

S. aureus and can contaminate food during preparation Federation of 

Animal Science Societies (2010). 

MRSA strains have been detected in meat and may also be present in 

a variety of other foods. The origin of these contaminants has been traced to 

infected / colonized food handlers in some outbreaks Moodley  et al.(2011). 

Studies have demonstrated that meat can also become contaminated during 

slaughter and processing of animals carrying MRSA van Cleef  et al.(2011). 

MRSA has been detected in a variety of foods from countries in North 

America, Europe and Asia. Foods may be contaminated by human strains of 

MRSA   present in meat processors and other food handlers. Meat may also 

be contaminated by MRSA carried in animals as demonstrated by a study 

following pigs from lairage through slaughter to commercial pork products 

while another study investigating MRSA on German cattle at slaughter and 

at several steps during processing found that 6% of cattle carcasses were 

positive on the slaughter line, 4.2% of meat samples during processing, and 

3% of finished meat products tested positive Matlow et al.(2012). 
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The present study was planned to investigate the occurrence of  

MRSA in retail meat products intended for direct consumption and also 

its occurrence in these products handlers. Moreover, the characterization 

of MRSA using simplex PCR was also investigated to give a brief image 

on its spread in Tanta city.  

MATERIALS AND METHODS 

Sampling: A total of 60 meat product samples represented by 

minced meat, burger and sausage and 60 samples of their corresponding 

handler swabs (20 of each) were randomly collected from different 

supermarkets and retailers of different sanitation levels, in Tanta city, El 

Gharbia Governorate, Egypt. Each sample was separately packed, 

identified and immediately transferred under sanitary precaution to the 

laboratory where they were subjected to the bacteriological examination 

within an hour of collection. 

Preparation of samples:  according to the method recommended 

by ICMSF, (1978). 

Detection of S. aureus: The samples were evaluated immediately 

upon arrival using aseptic techniques. All samples were cultured and 

their biochemical properties were evaluated using the methods described 

by (APHA, 1992). Ten grams portion of each sample were added to 90 

ml of sterile phosphate buffered saline. 

   A 0.1ml aliquot of the homogenate was dropped on previously 

dried surface of Baird Parker agar plates (Difco Laboratories, Detroit, 

Michigan, USA). The swabs were also inoculated onto these media 

types. These set up were incubated aerobically at 37oC for 24 hours, after 

which the plates were read.  
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Suspected colonies (black, shiny convex colonies, 1-1.5 mm in 

diameter and surrounded by clear halo zone) were subcultured on blood 

agar plate (Difco Laboratories, Detroit, Michigan, USA) and incubated 

for 24 hours at 37°C. 

To identify S. aureus, All of the isolates were confirmed as 

Staphylococcus genus 

by different biochemical tests such as Gram staining, catalase and 

oxidase. Catalase, Gram positive and oxidase negative isolates were 

defined as Staphylococcus. Isolates indicating Staphylococcus 

characteristics were further analyzed by fermentation in manitol salt agar  

medium, DNase and coagulase tests. All S. aureus were DNase and 

coagulase positive and fermented manitol tests were performed on 

suspected colonies according to Quinn et al. (2002).    

Antimicrobial Susceptibility Testing:  

The positive isolates were  suspended in saline solution and 100 mL 

was inoculated in brain heart infusion (BHI) broth containing 6.5% 

NaCl, and incubated at 35°C for 24 and poured on the surface of Mueller 

Hinton agar plates (Oxoid) then the antibiotic disks were sited and 

incubated at 37°C for 24 hours.  

Antibiotic disks used :Oxacillin (1 μg),(by disc diffusion method 

according to the guidelines of Clinical and Laboratory Standards Institute 

(CLSI) (Wikler,2006). 

PCR amplification of the mecA gene: 

DNA extraction: was performed by QIAamp DNA minikit 

(QIAGEN). The mecA gene was amplified using the primers as described 

by Geha et al. , (1994) and given in (Table 1). A 50 µl PCR reaction 

consisted of plus 45 µl of master mix containing PCR buffer (1X), dNTP 

http://medind.nic.in/iau/t09/i1/IndianJMedMicrobiol_2009_27_1_27_45164_b2.jpg
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mix (0.2 mM of each), primer (0.5 µM), Taq DNA polymerase (0.25 U), 

and MgCl 2 (1.5 mM) with 5 µL of template DNA. Cycling conditions 

were - hot start at 94 ° C for 4 minutes followed by 30 cycles of 

denaturation at 94 ºC for 45 seconds, annealing at 50 °C for 45 seconds, 

and extension at 72°C for 1 minute and final extension step at 72 °C for 3 

minutes. PCR products were visualized on 1.5% agarose gel with 

ethidium bromide dye under UV transilluminator.  Amplicons of 310 bp 

were consistent with mecA gene amplification (Figure 3). 

Table (1): Primer and its sequence (Geha et al.,1994): 

Product size (bp) Position Primer Sequence 

310 318-342 Forward5΄-GTA GAA ATG ACT GAA CGT CCG ATA A-3΄ 

 603-627 Reverse5΄-CCA ATT CCA CAT TGT TTC GGT CTA A-3΄ 

RESULTS 

Table (2): Prevalence of S .aureus  in the examined meat product samples   

(n = 20,each): 

Product 
positive samples 

No % 

Minced meat 12 60 

Burger 4 20 

Sausage 20 100 

Table (3): Prevalence of S .aureus in the examined meat product handlers 

swabs samples   (n = 20,each) 

Product 

positive samples 

No % 

Minced meat 8 40 

Burger 8 40 

Sausage 20 100 

http://medind.nic.in/iau/t09/i1/IndianJMedMicrobiol_2009_27_1_27_45164_u1.jpg
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Table (4): Prevalence of MRSA in the examined meat product and meat 

handlers swabs samples (n = 20, each) 

Product 

Positive for product positive for handler 

No % No % 

Minced meat 4 20 8 40 

Burger 4 20 1 5 

Sausage 12 60 16 15 

 

 

Fig. (1): prevalence of S. aureus and MRSA type in examined meat products 

and their corresponding handlers. 

Table (5): Frequency of Antibiotic Resistance of MRSA Strains.(n=20) 

Oxacillin antibiotic disk MRSA  No. (%) 

Meat product samples 

Minced meat 12 (60%) 

Burger 9 (45%) 

Sausage 13 (65%) 

Handlers swabs 

Minced meat 4 (20%) 

Burger 4 (20%) 

Sausage 8 (40%) 
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Fig. (2): PCR results of S. aureus (MRSA type) isolates for the detection of 

mecA gene in 1.5% agarose (12: 100bp ladder,1 control positive S. 

aureus  with mecA gene  2-10 positives for mecA gene, 11: control 

negative isolate for mecA gene.in different examined meat product 

samples and their corresponding handlers). 

DISCUSSION 

 Indeed, S. aureus  is an important health and economical concern 

throughout the world, from a biodefense respective spanning decades of 

research (krakauer and stiles, 2013). MRSA have spread worldwide and 

are now the most commonly identified antibiotic-resistant bacteria in 

hospitals in Europe, the Americas, North Africa, and the Middle- and 

Far-East Smith and Pearson (2011). Approximately 478,000 

hospitalizations in the U.S. in 2005 were associated with S. aureus 

infections and 58% of those (278,000) were caused by MRSA Fluit 

(2012). MRSA is estimated to cause illness in more than 150,000 persons 

annually in healthcare facilities in the European Union Castillo Neyra 

(2012). 

310 bp 



 

 

 Incidence Of Mrsa Isolated From Retail Meat And …                                    Mona F. Eltalawy et., al. 

Kafr El-Sheikh Vet.Med.J. Vol. 1 No.1 (2003)  
144 

From the results achieved in Table (2) it is evident that S. aureus 

could be  isolated from 12 out of 20 minced meat  samples at a rate of 5 

(60%) which is higher than that found by El-jakee et al. (2013).While in 

burger samples (4/20) was 20 %, and this result  was higher than that 

found by Youssef et al. (1985) while completely agree with that told by  

Eldaly et al.(2014).On the other side S. aureus was isolated from all the 

20 examined sausage samples (100%) such results were nearly coincide 

with that reported by Khalil et al. (2001). however, lower results were 

reported by Mousa et al. (1993). While by talking about the results 

achieved from the swabs taken from each aforementioned sample 

handler, Table (3) illustrated that s. aureus was found by an incidence of 

40% in minced meat and burger handlers swabs and by 100% in the 

examined swabs taken from sausage handlers examined samples  
According to several studies, approximately 50% of people in the 

general population are carriers of S. aureus Marshall and Levy (2011). 

However, CDC estimates that only about 1.5% of the population  are 

carriers of MRSA. 

From the aforementioned results, It is noticed that there was a 

significant increase in the prevalence of S. aureus in the examined 

samples of minced meat and sausage, compared with burger samples. 

This could be attributed to unsanitary environmental conditions, poor 

personal hygiene practices under which these products are produced. 
During sample collection from the butchers, questionnaires were 

shared to obtain such relevant information as butchers’ age, duration in 

the business of handing meat, marital status, habits, literacy and 

alternative occupation of each butcher among others. This information 

was relevant in the analysis and interpretation of the research findings. 
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MRSA, like methicillin-susceptible S. aureus, can cause a range of 

infections from relatively mild skin infections to life threatening invasive 

bloodstream infections, pneumonia, central nervous system infections, 

and pericarditis. MRSA has been a chronic problem in hospitals and 

long-term care facilities for over 40 years, causing severe infections, 

particularly in patients in surgical wards and intensive care units. 

Infections acquired in the community typically affect skin and soft 

tissues, causing mild to severe symptoms. These infections often occur in 

healthy younger people without the usual risk factors for healthcare-

aquired MRSA, and infections often recur after treatment. Severe, 

invasive community-associated MRSA infections, including pneumonia, 

also occur Greenen et al. (2010).  
From the results achieved in Table (4) it is evident that the 

incidence of MRSA type percentages in the examined minced meat, 

burger and sausage samples were 20%,20%and 60% while the 

corresponding results from their handlers swabs (giving the same gene of 

resistance mecA gene  as it is  shown in figure 2 by PCR) were 40%,5% 

and 15% respectively after they were isolated ,identified and confirmed 

by antibiogram testing that declared that   the resistance of the tested 

isolates and showed complete to  moderate resistance for Oxacillin by a 

percentage of 60,45and 65% in the S. aureus isolated from minced  meat, 

burger and sausage samples while that from these handlers products were 

equal in minced meat and burger (20%) but more resistance percentage 

was achieved by sausage handlers swabs (40%) (Table 5), Such findings 

substantiate what has been reported by de Boer et al. ( 2009) (5 and 9% 

in various meats), Khanna et al. (2007), Smith et al. (2008) and Eldaly 

et al. (2014) and lower than that found  by Pu et al.( 2009) (11%in 

minced meat). 
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Care should be taken in comparing prevalence data between 

different studies. The method used in this study for qualitative culture is 

able to consistently recover small numbers of MRSA in meat (Weese et 

al., 2009) but there are no standardized culture methodologies. 

Therefore, our results and other studies should mainly be taken to 

indicate that MRSA can be regularly found in different meat products 

and its handlers in many regions, without an attempt to compared 

prevalence between different studies. 
Currently, isolation of MRSA from food animals has raised concern 

about the potential for food borne transmission (Davies et al., 2011 and 

Bos et al. 2012). This is because the state of health of animals prior to 

slaughtering and the prevailing circumstances in the slaughter house can 

contribute to the overall quality of meat from such animals (Stefani et 

al., 2012). This therefore projects great possibilities of MRSA 

colonization and transmission to humans, particularly those in close and 

frequent contact with animals and/or their products via the nature of their 

occupation or keeping animals as pets (WHO 2011)  and Otter and  

French 2012) and Pets can acquire MRSA from humans and also be a 

potential reservoir for human MRSA infection. Similar MRSA strains 

have been detected in dogs and their owners, but surveys of dogs or 

humans colonized with MRSA have demonstrated that only a small 

number of human-dog pairs are infected with the same MRSA strain 

(United States Department of Agriculture. National Agricultural 

Statistics Service. 2007) that is why we should get rid of such pets in the 

slaughter house and the food markets at all. 
Some data indicate that host genetic factors (Davies  2012) and 

competing microflora Marshall and Levy (2011) may affect persistence 

of colonization by S. aureus. A review of published data revealed that, 
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overall, nasal, inguinal or axillary colonization with S. aureus was 

associated with a four-fold increase in serious infections (Baquero  

2012). Asymptomatic carriage or colonization of individuals with S. 

aureus may be a risk factor for person-to-person transmission of these 

bacteria and for contamination of food. 
The probability of ingestion of MRSA causing enteric disease is 

low, given the pathophysiology of staphylococcal food poisoning 

(ingestion of preformed enterotoxins), although it is plausible that 

ingestion could result in gastrointestinal colonization and the potential 

for subsequent extra-intestinal infection or transmission. Touching ones 

nose after handling contaminated meat could believably result in nasal 

colonization and contact of contaminated meat with skin lesions could 

potentially result in infection. 
CONCLUSION 

Microbial population that comes in contact with fresh meat during 

slaughtering, dressing and processing presents a challenging problem to 

the meat industry. Also the high prevalence of MRSA in retail meat 

products and their handlers achieved in this study cant indicate which of 

them is accused for MRSA spreading as it exists in them so, we only can 

tell that they play the same role in transmitting the microorganism along 

the food processing chain and consequently, more and more spreading 

.The condition of the animals prior to slaughter, sanitary condition of the 

slaughtering environment, and slaughtering materials also contribute to 

MRSA carriage of meat and butchers. This is of public health importance 

as it may play a potential role in transmitting the organism between 

animals and humans as well as to the community.  So we could  

recommend advocating PCR for mecA gene on a regular basis for 

detecting methicillin  resistance in S. aureus isolates isolated from mecA 

gene was detected among all MRSA isolates 
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 مدى توا جد الميكروب المكور العنقودي الذهبي المقاوم للميسثيللين المعزول من منتجات

 المحتكين بها بمدينة طنطا. والأشخاصاللحوم المسوقة  

 نرمين فؤاد الشوبري  ، جمال رجب حسب النبي   ،  أمل محمود رجب ،   منى فؤاد التلاوي

 مصر -طنطا -معمل طنطا -معهد بحوث صحة الحيوان **

 

 عينة لكل منهم( وستون 20والسجق ) تم جمع ستون عينة عشوائية من اللحم المفري والبرجر

المتعاملين لذات عينات المنتجات  من مختلف المحال والأسواق  الأشخاصلمسحات من  أخرىعينة 

وذلك لفحصها ميكروبيولوجيا . وقد أظهرت النتائج أن نسب وجود الميكروب  التجارية بمدينة طنطا 

على التوالي في العينات سابقة الذكر اما في عينات  %100و 20 و 60 المكور العنقودي الذهبي

. وباستخدام اختبار الحساسية بينت %100 و 40 و 40المسحات فقد اوضحت النتائج انها بنسب 

 %60و40و40الميكروب المكورالعنقودي الذهبي صاحب المقاومة للميسيثيللين  نسب تواجد الدراسة أن

 بكل من عينات اللحم المفري والبرجر والسجق على التوالي أما في عينات 

في نفس   %15 و 5 و 40مسحات الاشخاص المتعاملين مع العينات التي تم تجميعها فقد كانت 

 المنتجات على التوالي.

وهو الجين الأهم للتعرف على  mecAدام تفاعل البلمرة المتسلسل للتعرف علي جين تم استخ

العترات المقاومة للميسيثيللين بالميكروب المكور العنقودي الذهبي فقد ثبت تواجد هذا الجين في كل 

 العترات المقاومة للميسثيللين التي تم التعرف عليها سابقا باختبارات الحساسية.

ة النتائج والتوصيات اللازمة للحد من وجود هذا الميكروب في منتجات اللحوم هذا وتم مناقش

 والمتعاملين معها.


