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ABSTRACT 

Methicillin-resistant Staphylococcus aureus (MRSA) has been increasingly reported 
as emerging problem in veterinary medicine, particularly in small animals and 
poultry. In Egypt, there is limited information on MRSA carriage in poultry. So the 
aim of this study was to investigate the prevalence of methicillin resistant 
staphylococci specifically MRSA in commercial broilers using both phenotypic and 
genotypic methods. A total of 87 (72.5%) staphylococcal strains were isolated fi:om 
120 broiler chicken samples. Out of 87 isolates, 10 (11.5%) were isolated from 
healthy chickens while the rest 77 (88.5%) were recovered from diseased and dead 
chickens. Identification of these isolates was performed using combined phenotypic 
and genotypic methods. Phenotypic identification classified the Staphylococcal 
isolates into coagulase positive (CPS) and coagulase negative Staphylococci (CNS). 
Out of 87 staphylococcal strains 37(42 .5%) were coagulase positive Staphylococci 
(CPS) while 50 (57.5%) were coagulase negative Staphylococci (CNS). Studying the 
antibiotic Susceptibility profile of 3 7(CPS) staphylococcal strains against 12 
antimicrobial agents revealed that the highest rate of resistant of staphylococcal 
species was observed to Ampicillin; Methicillin; Gentamicin and Trimethoprim
sulfamethoxazole (100%) while the highest rate of sensitivity was 59.5, 40.5, 29.7 
and 21.6 % for Vancomycin; Doxycycline; Streptomycin and Ciprofloxacin, 
respectively. Genotypic identification of twenty representative coagulase positive 
Staphylococcus isolates was performed using multiplex PCR assay. All the twenty 
isolates were found to be Staphylococci by successful amplification of the 228 bp 
PCR product of the Staphylococcal specific l6S rRNA gene. Simultaneously, 12 out 
of them were con finned to be S. aureus by successful amplification of 279 bp PCR 
product of the S. aureus specific thermonuclease gene while the rest of isolates were 
identified to be staphylococci other than S. aureus. All the confirmed S. aureus 
isolates in addition to 5 non S. aureus strains were confirmed to be methicillin 
resistant through successful amplification of 147 bp specific products. In Conclusion, 
this study shows high incidence of methicillin resistant among staphylococci and 
specifically MRSA in broiler chickens including both healthy and diseased ,dead 
birds in Assiut Governorate, Egypt. 
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INTRODUCTION 

Pathogenic microorganisms resistant to 
commonly used antibiotics are a worldwide concern. 
In this regard, the bacterial pathogen Staphylococcus 
aureus is one of the most important bacteria, 
particularly its methicillin-resistant strains. After the 
introduction of methicillin in the 1960s, methicillin 
resistance was found in strains of S. aureus 
(Grundmann et a!, 2006). Soon after, methicillin
resistant Staphylococcus aureus (MRSA) in human 
populations has been reported worldwide becoming a 
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significant cause for nosocomial and community 
onset infections. Currently, MRSA is causing a 
significant morbidity and mortality worldwide (Van 
Loo et al., 2007). Recently, MRSA has been 
increasingly reported as zoonotic and veterinary 
bacterial pathogen of public health importance and a 
problem in veterinary medicine, particularly in small 
animals (Walther et al., 2008). Strains isolated from 
pet animal cases were usually indistinguishable from 
those isolated from human. Pets become infected 
through contact with infected people, and those pets 
in tum pass MRSA back to humans indicating its 
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zoonotic importance. MRSA are not only carried by 
pet animals but can also cause clinical disease in 
animals. MRSA have been found in number of 
animals including Dogs, Cats, Horses, Sheep, Pigs 
and Chickens. (Cuny eta/., 2000; Lee, 2003; Kwon 
et a/., 2006 and Becker, A. 2008). The first isolations 
of MRSA from animals were in milk from mastitic 
cows (Devriese eta!., 1972). MRSA are classified by 
their ability to be resistant against 
oxacillin/methicillin, this feature being conferred by 
mecA, a gene which was acquired by horizontal gene 
transfer of the staphylococcal gene cassette 
(SCCmec). It is a genetic information that enables 
MRSA to be resistant against all penicillins, 
cephalosporins and carbapenems. In addition, MRSA 
are often resistant against a variety of other 
antiinfectives, i.e. aminoglycosides, macrolides, 
lincosamide, streptomycins, tetracyclin, 
chloramphenicol, but also against fluorquinolones 
and rifampicin (Walther eta/., 2006). The extensive 
use of subtherapeutic doses of antimicrobial agents 
for growth production and routine disease prevention 
in food animals' often give rise to Muitidrug
resistant and MRSA strains in poultry (Pu S, et al., 
2009). During recent years there have been several 
reports on the isolation of MRSA from poultry farms 
or slaughter houses, carcasses, or food of poultry 
origin. Studies have shown that transmission of S. 
aureus and MRSA can occur from human to animal 
and vice versa and direct exposure to MRSA
positive animals may lead to transmission to humans 
(Persoons eta/., 2009; Lim eta!., 2010). Methicillin 
resistance was first observed in S. aureus isolates 
from chickens in Korea (Lee, 2003), Belgium 
(Persoons et a/., 2009 and Pietinckx et a/., 2011). 
MRSA was later detected in broiler chickens in 
Korea (Lim et al., 2010). A recent report from the 
Netherlands has documented the isolation of ST9 
MRSA from chicken (Mulders et a!., 2010 and 
GEENEN et a!., 2013). In Malaysian chickens and 
chicken fanners, MRSA can be' a colonizer and 
several disease patterns have been associated with 
them as comb necrosis, leg lameness because of 
arthritis or osteomyelitis, and septicaemia (Walther et 
al., 2000, MONECKE et al., 2013, Neela et a!., 
2013). MRSA was also able to colonize humans 
(Van Loo et al., 2007). Therefore, persons with 
occupational contact to livestock, such as farmers, 
veterinarians or abattoir workers, were especially at 
risk of being colonized by MRSA (Mulders et a/., 
2010 and Neela et a/., 2013). Staphylococci 
including MRSA strains are cluster forming, 
facultative aerobic, Gram positive cocci with 
intrinsic ability to ferment carbohydrates, producing 
white to deep yellow pigmentation on solid culture 
media. They also ferment mannitol turning mannitol 
salt agar yellow. The organisms produce 
deoxyribonuclease (DNase) and catalase enzymes 
and coagulase proteins used for their identification 
(Bannerman, 2004). Methicillin is classified under 
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narrow spectrum beta-lactamase resistance 
penicillins. It acts by interfering primarily with the 
synthesis of bacterial cell wall and produce effect by 
binding to penicillin binding proteins (PBPs). PBPs 
essentially involved in the maintenance of normal 
cell morphology and viability of bacteria. Dmgs 
occupy the active site of transpeptidase enzyme and 
inactivate it. Inactivation of transpeptidation in cell 
wall synthesis leads to blockage of cell wall 
synthesis. Mutation on mecA gene which results in 
modification to PBP-2a, results in drugs not binding 
to target site and organism becomes resistant to p
lactams and other antibiotics with the same target site 
(Walther et a/., 2008). Methicillin resistance requires 
the presence of mecA gene, so detection of mecA 
gene is the most reliable and fundamental method of 
identifying MRSA, this was done by PCR method 
which was accepted as a gold standard (Allaouchiche 
et al., 1999). In Egypt, there is limited information 
on MRSA carriage in poultry. So the aim of the 
current study was to investigate the prevalence of 
methicillin resistant staphylococcus aureus (MRSA) 
in commercial broilers using both phenotypic and 
genotypic methods. Additionally, in vitro 
susceptibility for additional antibiotics will be 
determined to provide an overview on the 
antimicrobial resistance profile of the isolated MRSA 
strains. 

MATERIALS and METHODS 

Collection of broiler samples: 
Total number of 120 broiler samples were collected 
from apparently healthy broiler chickens (No. = 30) 
and diseased and dead chickens (No. = 90). Samples 
were obtained from various private fanns in Assiut 
Governorate, Egypt. Samples were nasal and cloacal 
swabs, hock joint and liver samples. All samples 
were taken under aseptic conditions. 

Isolation and identification 
The collected samples and swabs were inoculated 
into Tryptic soy broth (TSB) contaning 70 mg/ml 
NaCl and incubated at 37 °C for 24 h. A loopful of 
the inoculated broth was subcultured on Baird Parker 
agar medium at 37 oc for 48 h. The typical suspected 
colonies of being staphylococci were subcultured on 
blood agar plates with 5% defibrinated sheep blood 
and tentatively identified according to morphological 
features, pigment production, type of haemolysis 
produced, gram stainin·g, catalase test, coagulase 
test(in tubes) and characteristic growth on Mannitol 
salt agar which used as selective as well as 
differential medium for isolation and identification of 
Staphylococci according to the methods of Roberson 
et al. (1992), Sullia and Santharan (1998) and Quinn 
et al. (2004). 

·-



II 

Assiut Vet. Med. J. Vol. 60 No. 143 October 2014 

Antibiotics susceptibility testing 
The isolated staphylococci were tested for their 
antimicrobial susceptibility using the disk diffusion 
technique on Mueller-Hinton agar (Difco, Sparks, 
MD). The results were recorded after 24 h of 
incubation at 3 7° C. The test was performed 
according to the method described in the guidelines 
of the Clinical and Laboratory Standards Institute 
(CLSI-2005). The zone of inhibition of each 
antibiotic disc was recorded. Methicillin; ME (5 
11g/disk) was used to test the phenotypic expression 
of mecA genes. Ampicillin; AM (10 Jlg/disk), 
Enrofloxacin; ENR (5 ~tg/disk), Streptomycin; S (1 0 
~tg/disk), Vancomycin; VA (10 11g/disk), 
Gentamicin; GN (10 flg/disc), Tetracycline; TE (30 
11g/disk), Trimethoprim-sulfamethoxazole; SXT(25 
jlg/disk), Neomycin; N (30 Jlg/disk), Ciprofloxacin; 

CTP (5J.lg/disk); Doxycyclline; D0(30 J.lg/disk) and 
Thiamphenicol; TP(30 J.lg/disk) were also tested. 

DNA extraction: A rapid boiling procedure was 
used to prepare template DNA from bacterial strains 
according to Reischl et a!. (I 994 ). Two to 5 loops of 
bacteria taken from the brain heart infusion agar plate 
were collected and suspended in 200 fll of lysis 
buffer comprised of 1% Triton X-100, 0.5% Tween 
20, 10 mM Tris-HCl (pH 8.0), and I mM EDTA. 
After boiling for J 0 min, the suspension was 
centrifuged for 2 min to sediment bacterial debris. 
The supernatant was aspirated, and from which 5 ~! 
was used directly for PCR amplification. 

Primers: Primers used for PCR amplification were 
synthesized in Bio Basic Inc. (Canada). Details of 
primers sequences, their specific targets and products 
sizes are summarized in table ( 1 ). 

Table 1: Primer sequaences, their specific targets and products sizes 

Primer Primer sequence 5'-3' 
name (reference) 

t6SrRNA f 5' GTA GOT GGC AAG CGTTAT CC 3' 

16SrRNAr 5' CGC ACA TCA GCG TCA G 3' 

(Monday and Bohach,l999) 

nuc 1 5'-GCGATTGATGGT GATACGGTT-3' 

nuc 2 5'-AGCCAAGCCTTGACGAACT AAAGC-3 ' 

(Brakstad et al., 1992) 

mecA f 5' GTG AAG ATA TAC CAA GTG ATT 3' 

mecA r 5' ATG CGC TAT AGATTG AAA GGA T 3' 

(Zhang et al., 2005) 

Multiplex Polymerase Chain Reaction (.PCR): 
A multiplex PCR assay targeting 16S rRNA 
(Staphylococcus genus specific), nuc (S. aureus 
spec.ies specific), and mecA (a determinant of 
methicillin resistance) was used. It was established 
using a total volume of 25 J.ll reaction mixtures 
contained 5~tl of DNA as template, 20 pmol of each 
primer and lX of PCR master mix (Dream Taq 
Green PCR Master Mix, Fermentas Life Science). 
The amplification cycles were carried out in a PT-
1 00 Thermocycler (MJ Research, USA). Reaction 
conditions were optimized to be 94°C for 4 min. as 
initial denaturation, followed by 35 cycles of 94°C 
for 60 seconds, 55°C for 60 seconds and 72 oc for 60 
seconds. A fmal extension step at 72°C for 10 min. 
was followed. DNA isolated from mec A positive 
laboratory S. aureus strain was used as positive 
controls while water was used as negative controls 
(no template). Both positive and negative controls 
were included to exclude both amplification failures 
due to presence of inhibitors and cross 
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product size Specificity 

228 bp Staphylococcus genus specific primers 

279 bp S. aureus specific primers 

147 bp Methicilin resistant Staphylococci 

contamination. Amplification products were 
electrophorezed in 1.5% agarose gel containing 0.5X 
TBE at 70 volts for 60 min. and visualized under 
ultraviolet light. To assure that the amplification 
products were of the expected size, a 100 bp DNA 
ladder was run simultaneously as a DNA marker. 
Amplification of both 228 and 279 bp bands 
indicated the isolate to be S. aureus while 
amplification of 228 bp only indicated the strain to 
be Staphylococci other than S. aureus. Amplification 
of the 147 bp fragment confirmed the isolate to be 
methicilin resistant. 

RESULTS 

Based on the identification methods used in our 
study, a total of 87 (72.5%) staphylococcal strains 
were isolated from 120 broiler chicken samples. Out 
of87 isolates, 10 (11.5%) were isolated from healthy 
chickens while the rest 77 (88.5%) were recovered 



from diseased and dead chickens. Identification of 
these isolates was performed using combined 
phenotypic and genotypic methods. Phenotypic 
identification classified the Staphylococcal isolates 
into coagulase positive (CPS) and coagulase negative 
Staphylococci (CNS). Out of 87 staphylococcal 
strains 37(42.5%) were coagulase positive 
Staphylococci (CPS) and 50 (57.5%) were coagulase 
negative Staphylococci (CNS). Table (2) shows 
number and percentages of coagulase positive and 
coagulase negative staphylococci isolated from 
healthy and diseased and dead chickens. 

Bacteriological identification revealed that colonies 
of Staphylococci on Baird Parker agar medium were 
black, shiny and convex surrounded by clear zone. 
Also there was a characteristic golden yellow growth 
on Mannitol salt agar. Also, the staphylococcal 
isolates showed beta-heamolysis on blood agar 
medium. Microscopic characters were gram positive 
cocci in clusters. All isolates were catalase positive. 

Results of antibiotic Susceptibility profile of 37(CPS) 
staphylococcal strains against 12 antimicrobial 
agents are summarized in table (4). Studying the 
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antibiotic Susceptibility profile of 37(CPS) 
staphylococcal strains against 12 antimicrobial 
agents revealed that the highest rate of resistant of 
staphylococcal species was observed to Ampicillin; 
Methicillin; Gentamicin and Trimethoprim
sulfamethoxazole (1 00%) while the highest rate of 
sensitivity was 59.5, 40.5, 29.7 and 21.6 % for 
Vancomycin; Doxycycline; Streptomycin and 
Ciprofloxacin, respectively. 

Genotypic identification of twenty representative 
coagulase positive Staphylococcus isolates was 
performed by multiplex PCR assay (Figure l ). 
Multiplex PCR confirmed the twenty isolates to be 
Staphylococci by successful amplification ofthe 228 
bp PCR product of the Staphylococcal specific 16S 
rRNA gene. Simultaneously, only 12 out of the 20 
isolates were confirmed to be S. am·eus by successful 
amplification of279 bp PCR product of the S. aureus 
specific thermonuclease gene while the rest of 
isolates were identified to be staphylococci other 
than S. aureus. All the 12 S. aureus isolates in 
addition to 5 non aureus strains were confirmed to be 
methicillin resistant through successful amplification 
of 147 bp specific products (table 3). 

Table 2: Incidence of staphylococci species in examined broiler chicken 

Source of 
samples 

healthy 
chickens 

(nasal, cloacal 
swabs) 

Diseased, dead 
chickens {hock 

joint, liver) 

Total 

Number of No. of staphylococci 
samples species isolates 

30 10 11.5 

90 77 88.5 

120 87 72.5 

No. of(CPS) 
staphylococci 

8 

29 

37 

% 

80 

37.7 

42.5 

No. of(CNS) 
staphylococci 

2 

48 

50 

% 

20 

62.3 

57.5 

(CPS) coagulase positive staphylococci (CNS) coagulase negative staphylococci 

Table 3: Genotypic identification of(20) coagulase positive staphylococcal species 

No. of coagulase positive 
16sr&.~A PCR result Nuc PCR result mecA PCR result 

staphylococci 

12 (S.aureous) 12 

20 20 S(mecA positive) 

8 (non S.aureous) 

3(mec A negative) 
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Table 4: Susceptibility testing of coagulase positiveS. aureus isolated from chickens. 

Sensitive isolates Resistant isolates 

Antimicrobial agent Disk potency(l'g) 
Number 

Doxycycline (DO) 30 "g 15 

Ampicillin (AM) 10 "g 0 

Enrofloxacin (ENR) 5 "g 4 

Neomycin (N) 30 "g 3 

Trimethoprim-sulphamethaxole (SXT) 25 Jl.g 0 

Tetracyclin (TE) 30 "g 4 

Streptomycin (S) 10 "g 11 

Vancomycin (VA) 30 llg 22 

Ciprofloxacin (CIP) 5 llg 8 

Methicillin (ME) 5 "g 0 

Thiamphenicol (TP) 30 "g 7 

Gentamycin (GN) 10 "g 0 

0/o 

40.5 

0 

10.8 

8.1 

0 

10.8 

29.7 

59.5 

21.6 

0 

18.9 

0 

Number 

22 

37 

33 

34 

37 

33 

26 

15 

29 

37 

30 

37 

279bp 
2.2.Sbp 
147bp 

'% 

59.5 

100 

89.2 

91.9 

100 

89.2 

70.3 

40.5 

78.4 

100 

81.1 

100 

:Figure 1: Multiplex PCR assay targeting the 16SrRNA (228bp), nuc (279bp) and mecA (147bp) genes 
simultaneously in Staphylococcal strains. 

Lane 1: 100 bp DNA ladder, Lane 2: methicillin resistantS. aureus (positive control); Lane 3, 5-7, 9-11, 13, 14, 
17, 21: methicillin resistant S. aureus isolates; lanes 4,8, 12,15,20: methicillin resistant non S. aureus isolates; 
Lanes 16, 18, 19: methicillin sensitive non S. aureus isolates; lane N : negative control. 

DISCUSSION 

In recent years, Methicillin-resistant Staphylococcus 
aureus (MRSA) has been increasingly rep01ted as 
emerging problem in veterinary medicine, 
particularly in small animals and poultry (Cunny 
et a/., 2000; Kwon et al., 2006). Several reports 
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shows the presence of MRSA in a variety of poultry 
farms, slaughter houses, carcases, or food of poultry 
origin (Nemati et a!., 2008; Persoons et a!., 2009; 
Lim et a!., 20 10). This is leading to an upsurge of 
reports and interest in MRSA colonization and 
infection in poultry. Screening the prevalence of 
MRSA will be of much use in early prevention and 
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control of MRSA colonization and spreading in 
poultry flocks specially immunocompromised birds 
and community acquired infections. Hence, this 
study was carried out to address the prevalence of 
MRSA among diseased and healthy broiler chickens 
in Assiut province. Moreover, the antibiotics 
susceptibility pattern of these isolates will be studied. 
In the current study, 87 Staphylococcal isolates were 
isolated from 120 broiler samples in a percentage of 
72.5%. Studying the phenotypic characters of these 
isolates revealed that these isolates were classified 
into CPS (No. = 37, 42 .5%) and CNS (No. = 50, 
57.5%). The incidences of CNS among isolates 
recovered from broiler samples were higher than 
CPS. These relatively high incidences came in 
agreement to those reported by (Junichi K. et al., 
1996) who isolated 72 CNS isolates from the nares 
and skin of 280 chicken aged 1-8 weeks old in 
percentage of 25.7%. The extensive use of 
antimicrobial agents in food animals' and in poultry 
husbandry often give rise to multidrug resistant and 
MRSA strains in poultry (Pu S. et al., 2009). For 
specific treatment of staphylococcal infections in 
poultry, veterinarians generally use penicillin, 
erythromycin, and tetracycline (Tanner, 2000 and 
White et a/., 2003). Antibiotic susceptibility profile 
of the isolates tested in this study demonstrated high 
resistant (100%) of MRSA strains to Ampicillin, 
Methicillin, Gentamycin and Trimethoprim
sulfamethoxazole. This finding was reported 
elsewhere, Lee (2003); Quddoumi et a/. (2006); 
Nemati et at. (2008) and OKE and Adewale (2013). 
While we disagree with Walther et at. (2006); 
Nemati et al. (2008); Persoons et a!. (2009) and 
Nemeghaire et a!. (2013) who reported that MRSA 
isolates were have multidrug resistant to 
erythromycin, tetracycline, and streptomycin. In our 
study resistance to Neomycin, Enrofloxacin, 
Tetracycline, Thiamphcnicol and Ciprofloxacin were 
91.8, 89, 89, 81 and 78%, respectively. These results 
partially come in accordance with Mulders et a/. 
(2010) who recorded that, in vitro antibiotic 
resistance was 89% for tetracycline, 26% for 
neomycin and 42 % for Ciprofloxacin and Neela 
et al. (2013) who recorded that all isolates were 
Ciprofloxacin resistant. On the other hand, our 
results showed that 59 % of the isolates were 
sensitive to vancomycin, this high percentage of 
sensitivity was recorded by Quddoumi et a/. (2006), 
while Lee (2006); Nemeghaire et al. (2013) and 
Neela et a!. (2013), mentioned that all MRSA 
isolates were susceptible to vanomycin. 

A multiplex PCR, utilizing three pair of primers 
simultaneously, was used both for identification of 
the isolated Staphylococci and for detection of 
Methicillin-mediated resistance gene. The performed 
multiplex PCR assay confirmed all the tested 20 
isolates to be Staphylococci through successful 
amplification of the 228 bp fragment of 
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Staphylococcal specific 16S rRNA gene (Fig 1). 
Using the same multiplex PCR, some isolates were 
confirmed to be S. aureus through successful 
amplification of 279 bp fragment of S. aureus 
specific thermonuclease gene. Out of 20 
representative Staphylococcus isolates recovered 
from broiler chickens, 12 isolates were S. aureus 
while the rest 8 isolates were not S. aureus. 
Considering mecA, all the 12 S. aureus isolates were 
methicillin resistant carrying mecA gene (MRSA), 
while 5 out of 8 non S. aureus isolates were also 
mecA positive while the rest 3 isolates were not 
carrying mecA gene. This results was in agreement 
with Quddoumi et al. (2006) who found 15 out of 30 
S. aureus isolated from sheep and chicken to be 
MRSA strains (mecA positive). Also, nearly similar 
results were reported by Lee. (2003). They isolated 
421 S. aureus strains from cattle, pig and chickens 
samples. Among their samples, 28 isolates were 
confirmed to be MRSA strains by PCR (mecA 
positive). Additionally, Abdulkadir et a!. (2007) 
recovered 9 MRSA strains from 50 chickens in 
Malaysia while Nemati et a!. (2008) reported that 81 
S. aureus isolates identified genotypicaly from noses 
and cloacae of healthy chickens were carrying mecA 
gene and so confirmed to be MRSA. Also, Persoons 
et a/. (2009) isolated 8 MRSA isolates from nares 
and cloaca of broiler chickens. Mulders et al. (20 1 0) 
found high prevalence of MRSA in broiler isolates 
28 isolates were mecA positive. The latest researches 
proved that MRSA is a distributed worldwide in 
poultry farms including the people in contact with 
poultry operations, OKE and Adewale (2013). They 
estimated the prevalence of MRSA to be 95% and 
83% in chickens with diarrhea and poultry 
attendants, respectively. On the contrary, Geenen 
et a!. (2013) mentioned the prevalence of MRSA 
strains to be 8 % in Dutch broiler farms. 
Furthermore, 66.7% of the people living and/or 
working on these positive farms were MRSA 
positive. Also Wendlandt S., et al. (2013) confimed 
these previous results by isolation of 31 MRSA 
strains canying mecA gene from broiler, broiler 
houses and 6 from humans. Wendlandt S., (2014) 
isolated 28 strains from broiler and 18 from humans 
in contact. Phenotypic methods were found to be 
time consuming and labor intensive. Moreover, 
performing disk diffusion tests was also reported to 
lead to false positive and false negative results. On 
the other hand, several advantages were reported for 
genotypic methods in resistance detection compared 
to conventional susceptibility methods. Genotypic 
tests provide resistance profiles rapidly, diminish the 
biohazard risk associated with the propagation of a 
microorganism by culture and it can be used as a 
gold standard for evaluating new, improved 
susceptibility methods for testing clinical isolates 
with difficult-to-detect resistance profiles where 
CLSI guidelines now accepted that checking for 
presence of mecA by PCR is the most reliable 
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method for detection of MR (Rasheed and Tenover, 
2003). To the best of our knowledge in this study, we 
detect for the first time MRSA, stains from healthy 
and diseased broiler chickens in Assiut, Egypt 
specially by genotypic method. 

In Conclusion, this study shows high incidence of 
methicillin resistant among staphylococci and 
specifically MRSA in broiler chickens including both 
healthy and diseased birds in Assiut, Egypt. This 
finding was confirmed by both phenotypic and 
genotypic methods. Therefore, follow-up studies are 
needed to assess the degree of exposure of broiler 
chicken flocks to MRSA to understand the risk 
factors involved and to develop guidelines for 
intervention. 
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