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Abstract: Our study investigated Staphylococcus aureus existence in raw milk samples gathered from 103 cows in dairy farms 
in Egypt, and disclosed its antimicrobial resistance profile, and related virulence/resistance-encoding genes. Conventional 
laboratory tests as well as the vitek2 compact system were used to determine and screen theisolates. S. aureus was isolated 
from (188) mastitic and (224) subclinically mastitic milk samples with an incidence of 50% (n=94) and 17.5% (n=39) 
respectively. Out of 133 positive S. aureus isolates, 69 were randomly selected and subjected to antimicrobial susceptibility 
testing using a vitek2 compact system whereas they were challenged with a set of 15 antibacterial agents commonly used in 
the medical and veterinary fields. The tested isolates exhibited high resistance to streptomycin, penicillin-G, and 
oxytetracycline while presented high sensitivity to Gentamycin, amoxicillin +clavulinic acid and fluoroquinolone. According to 
the antimicrobial sensitivity test results, 8 isolates were selected and experienced further molecular typing by using PCR for 
detection of S. aureus virulence genes namely spa, hlg, coa, tst, nuc, clfA,as well as resistance genes blaZ and mecA. Spa gene was 
the most dominant virulence gene identified in the isolates (n=5), followed by coa and hlg (n=4). The blaZ gene, that is 
considered the commonest beta-lactam resistance mechanism for S. aureus, was observed in all isolates (n=8/8), while 
methicillin resistance mediated by mecA gene was noticed in 75% of the screened isolates (n=6/8). Our results have shown 
that milk could be a source for transmission of multidrug-resistant S. aureus to humans, hence it is representing an escalating 
potential public health risk and might adversely affect the treatment options offered to human infected with such strains. 
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1 INTRODUCTION 
 
Stahylococcus aureus is a crucial opportunistic pathogen 
both in humans and in dairy cattle. It asymptomatically 
colonizes the skin and mucous membranes in the nostrils 
of both humans and animals (Neely, and Maley, 2000; 
Rasmussen et al., 2000, Nagase et al., 2002; 
Guardabassi et al., 2004). Among a wide variety of 
microorganisms, S.aureus is the major one that causes 
mastitis which is well-known to be one of the utmost 
reasons for economic losses in the dairy industry 
worldwide (Jibril et al., 2018). S. aureus has a capacity to 
produce a vast spectrum of extracellular toxins and 
virulence factors that are assumed to contribute to the 
organism’s pathogenicity (Kalorey et al., 2007; Mounir 
et al., 2010).S. aureus colonization of dairy herds and its 
consequent contamination of raw milk, especially those 
retaining a toxins producing ability and multi-drug 
resistance (MDR) mechanisms, draws the attention of 
both the dairy producer and public health (Wei Wang et 
al., 2018). Nevertheless, antimicrobial administration is 
needed for the control and treatment of diseases in 
animals; it represents a major concern in the emergence 
of resistant zoonotic bacterial pathogens as MDR S.aureus 
(Khachatourians, 1998; Cabello, 2006; Baba, 2012).S. 
aureus is a Gram-positive bacteria produces smooth, 

circular, convex and lustrous colonies. Under the 
microscope, it appears like three-dimensional 
asymmetrical brunches of grapes like a cluster of cells 
(Jahan et al., 2014). Accurate identification of the 
Staphylococcus aureus is the key to further investigations 
of such microorganisms. The vitek2 system with gram-
positive (GP) identification card is an automated machine 
designed to provide rapid and accurate phenotypic 
identification for most clinical Staphylococcus as well as 
for antibiogram sensitivity testing (Guido Funke and 
Pascale Funke-Kissling, 2005).One of the most 
important antibiotic-resistant genes of S. aureus are B-
lactamase. The latter may be mediated by both blaZ gene 
and mecA genes that are designated for penicillin-binding 
protein 2a and methicillin resistance (MRSA) respectively 
(Katayama et al., 2005).Besides its antimicrobial 
resistance capability, S. aureus possesses many virulence 
factors such as staphylococcal protein A (spa), hemolysin 
gamma (hlg), Coagulase (coa), Toxic shock syndrome 
toxin (tsst), nuclease (nuc) and clumping factors A (clfA) 
(Fueyo et al., 2005). Coa gene clots plasma and coats the 
bacterial cell thus prevents phagocytosis. It also, enables 
Staphylococci to disseminate and resist opsonophagocytic 
clearance mechanism of host immune cells (Duran et al., 
2012) whereas spa is a membrane-bound exoprotein of 
bacterial cell wall, binds to the immunoglobulins through 
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impaired opsonization by serum complement and 
phagocytosis of Poly morophnuclear leukocyte (PML). 
Staphylococcal toxic shock syndrome toxins (TSST-1) are 
super antigens. The latter has proven their ability in 
activating large numbers of circulating T cells to release 
cytokines and producing the gram-positive bacterial toxic 
shock syndromes, despite that a proof of causation has 
not been attained (Sneath et al., 2015).Multiple studies 
mentioned that healthy and disease animals (usually 
cow) are able to transmit S. aureus to human and vice 
versa (Khachatourians, 1998; Cabello, 2006; Ahmed, 
2016; Jibril et al., 2018)through direct contact or 
contaminated food and water. Accordingly, 
understanding S.aureus virulence factors will enable us to 
control these pathogens at their animal source which is 
the appropriate and sustainable way of protecting people 
(Nagase et al., 2002). Moreover, AMR poses a 
progressively threat to public health and sustainable food 
production at a global level (FAO, AMR action plan). 
Global Antimicrobial Resistance Surveillance System 
(GLASS) has been launched by WHO in 2016 as part of its 
Global Action Plan on Antimicrobial Resistance (AMR). 
GLASS collects resistance data on 8 priority bacteria 
including S. aureus, and WHO sees resistance in these 
bacteria as a great global threat.   
 
2 MATERIALS AND METHODS 
 
Sample Collection 
According to Brown et al., 1981 procedure for sample 
collection, a total of 412 milk samples were collected 
from 103 lactating cows reared in 5 Egyptian farms 
located at the delta region from December 2017 to June 
2019. All positive samples for California mastitis test, 
according to Schalm and Noor Lander, 1957 were 
subjected to bacteriological examination for the isolation 
of S. aureus.  
 
Isolation, Biochemical Identification and 
Characterization of S. aureus 
Milk samples were incubated for 18-24 hr. at 37ºC, 
afterwards, centrifuged for 20 minutes at 3000 rpm. The 
cream and supernatant were discarded and a loopful was 
taken from milk sediment and then cultivated on the 
surfaces of the following media; Mannitol salt agar 
(selective media for staphylococci), Nutrient agar, and 
Sheep blood agar (for detection of hemolysis)(Sneath et 
al., 1986; Koneman et al., 1988; Quinn et al., 2002). To 
differentiate S. aureus from other Staphylococcus spp. the 
colonies were examined for morphological characteristic 
appearance of Staphylococcusspp. (Swayne et al., 1998) 
and the suspected colonies were then inoculated on Baird 
Parker's agar and incubated for 24-48 hr. at 37˚C. 
Subsequently, the plates were screened for the presence 
of typical colonies on Baird Parker's agar (Baird-Parker, 
1962).Pure isolates were identified according to 
Cruickshank et al., 1975; and Mackie and MacCarteny, 
1996 by biochemical tests such as catalase, coagulase, 
coagulase test by using dry spot kit (staphy tect plus), 
Mannitol fermentation, Voges-Proskauer test, Pigment 
production, Haemolysis, Alkaline phosphatase, Urease 
and Maltose fermentation. In addition, vitek2 compact 
systemused with gram positive (GP) identification card 

(biomereux) which is an automated machine designed to 
provide rapid and accurate phenotypic identification for 
most clinical Staphylococcus (Guido Funke and Pascale 
Funke-Kissling, 2004). 
 
Antimicrobial Susceptibility testing  
In this study, antibacterial sensitivity testing was done by 
using vitek2 compact system whereas S. aureus isolates 
subjected to 15 antibacterial agents namely Amoxycillin, 
Amoxycillin +Clavulinic acid, Ampicillin, Ciprofloxacin, 
Clindamycin, Cloxacillin, Enrofloxacin,  Gentamycin, 
Methicillin,  Neomycin, Oxytetracycline, Penicillin-G, 
Rifampicin, Streptomycin ,and Sulphamethoxazole- 
trimethoprim (Guido Funke and Pascale Funke-
Kissling, 2004). 
 
Molecular analysis of Staphylococcus aureus isolates  
S. aureus isolates DNA was extracted in line with QIAamp 
DNA mini kit instructions. Afterwards, multiplex PCR 
master mix prepared as shown in Table 1.  Later on, 
Staphylococcus aureus isolates were subjected to the 
detection of spa, hlg, coa, tst, nuc, clfA, blaZ and mecA 
genes by PCR using primer pairs and cycling conditions 
displayed at Tables 2 and 3. 

 
3 RESULTS 
 
Staphylococcus aureus was recovered from both (188) 
mastitic and (224) subclinically mastitic milk samples 
with an incidence of 94(50%) and 39 (17.5%) 
respectively. Antibiogram sensitivity testing was 
conducted using a vitek2 compact system containing 15 
antibacterial agents, on 69 out of the 133 isolates of 
Staphylococcus identified. Table 4provides a detailed 
report on the antibiogram susceptibility profile of the 
tested strains. The results revealed that most isolates 
were highly sensitive to Gentamycin (n=63, 91.3%), 
Amoxicillin +Clavulinic acid (n=59, 85%) and 
fluoroquinolone antimicrobials (Enrofloxacin and 
Ciprofloxacin) (n=59, 85.5%, n=57, 82.5%) while 
presented lower level of sensitivity to Rifampicin (n= 55, 
79.7%), Methicillin (n= 51, 73.9%), Cloxacillin (n= 47, 
68.1%), Clindamycin (n=46, 66.7%), Amoxicillin (n=42, 
60.9%) and Neomycin (n=41, 59.4%). The highest 
resistance was recorded against Streptomycin (71%), 
Penicillin-G (63.8%)and Oxytetracycline (53.6%). 
According to AMR test results, 8 isolates were screened to 
reveal their resistance and virulence gene profiles 
specifically searching for blaZ, mecA, spa, hlg, coa, tst, nuc, 
and clfA genes. As shown in table ( 7 ), blaZ gene was 
detected in all of the screened S. aureus isolates, 
methicillin resistance mediated by the mecA gene was 
present in 75% (n=6/8) of the isolates while a total of 6 
isolates (75%) were positive for both genes. spa gene was 
the most dominant virulence gene identified in the 
isolates (n=5), followed by coa and hlg (n=4), nuc and clfA 
(n=3) and the least detected virulence gene was tst (n=2). 
It was observed a combination of blaz, mecA and spa or 
coa genes detected and accounted for 4 (50%) of the 8 
tested isolates. Furthermore, of the 8 screened isolates, 6 
(75%) were positive for 3 or more genes and 2 isolates 
were positive to all 8 genes used in this study as 
presented in Tables 5 and 6. 
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Table (1): incidence of Staphylococcus aureus in mastitic cows 

Animal case No. of cows No. of quarter No. of S. aureus  isolates % 
Clinically mastitic 47 188 94 50 

Sub clinically mastitic 56 224 39 17.5 

Total  103 412 133 30.9 

 
 
Table (2): Identification of Staphylococcus aureus using VITEK2 compact system 

Biochemical details  

2 AMY - 4 PIPLC - 5 dXYL - 8 ADH1 + 9 BGAL + 11 AGLU - 

13 APPA - 14 CDEX - 15 AspA - 16 BGAR - 17 AMAN - 19 PHOS + 

20 LeuA - 23 ProA - 24 BGURr - 25 AGAL - 26 PyrA + 27 BGUR - 

28 AlaA - 29 TyrA - 30 dSOR - 31 URE - 32 POLYB + 37 dGAL + 

38 dRIB - 39 ILATk - 42 LAC + 44 NAG + 45 dMAL  + 46 BACI + 

47 NOVO - 50 NC6.5 - 52 dMAN + 53 dMNE + 54 MBdG + 56 PUL - 

57 dRAF - 58 O129R - 59 SAL + 60 SAC + 62 dTRE + 63 ADH2s - 

64 OPTO +                

 
Table (3): Preparation of multiplex PCR Master Mix according to Emerald Amp GT PCR mastermix (Takara) Code No. 
RR310A kit as shown in table (16): 

Component Volume/reaction 

Emerald Amp GT PCR mastermix (2x premix) 25 μl 
PCR grade water 7  μl 
Forward primer of each gene   (20 pmol) 1 μl each 
Reverse primer of each gene     (20 pmol) 1 μl each 

Template DNA 8  μl 
Total 50 μl 

 
Table (4): Oligonucleotide primers sequences of all primers used in PCR amplification assays and their respective 
PCR products for identification of S. aureus and detection of virulence genes. 

Reference Length of amplified product Primer sequence (5'-3') Gene 

Iyer and Kumosani, 
2011 

Four different types of bands may be 
detected  350 bp , 430 bp, 570 bp ,630 bp 

F-ATA GAG ATG CTG GTA CAG G Coagulase 

R-GCT TCC GAT TGT TCG ATG C 

Wada et al., 2010 226 bp F-TCA ACA AAG AAC AAC AAA ATG C spa 

R-GCT TTC GGT GCT TGA GAT TC 
Mehrotra etal., 2000 326 bp F-ACCCCTGTTCCCTTATCATC tst 

R-TTTTCAGTATTTGTAACGCC 

Kumar et al., 2009 937 bp F-GCCAATCCGTTATTAGAAAATGC hlg 
R-CCATAGACGTAGCAACGGAT 

Mason et al., 2001 638 bp F-GCAAAATCCAGCACAACAGGAAACGA clfA 
R-CTTGATCTCCAGCCATAATTGGTGG 

Gao et al., 2011 395 bp F-ATATGTATGGCAATCGTTTCAAT nuc 

R-GTAAATGCACTTGCTTCAGGAC 

 
Table (5): Cycling conditions of the primers during cPCR 

Gene Primary 
denaturation 

Secondary 
denaturation 

Annealing Extension No. of  cycles Final extension 

Coa 94˚C 
10 min. 

94˚C 
1 min. 

55˚C 
1 min. 

72˚C 
1 min. 

35 72˚C 
10 min. 

spa 94˚C 
5 min. 

94˚C 
30 sec. 

55˚C 
30 sec. 

72˚C 
30 sec. 

35 72˚C 
7 min. 

tst 94˚C 
10 min. 

94˚C 
45 sec. 

50˚C 
45 sec. 

72˚C 
45 sec. 

 35  72˚C 
10 min. 

hlg 94˚C 
10 min. 

94˚C 
1 min. 

55˚C 
1 min. 

72˚C 
1 min. 

35 72˚C 
10 min. 

clfA 94˚C 
10 min. 

94˚C 
45 sec. 

55˚C 
1 min. 

72˚C 
1 min. 

35 72˚C 
10 min. 

nuc 94˚C 
10 min. 

94˚C 
45 sec. 

55˚C 
45 sec. 

72˚C 
45 sec. 

35 72˚C 
10 min. 
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Table (6): Result of antibacterial sensitivity test of 69 S. aureus isolates recovered from milk samples of cows  

Antimicrobial agent Sensitive intermediate Resistant 

n= %* n= % n= % 
Ampicillin 34 49.3 21 30.4 14 20.3 

Amoxycillin 42 60.9 12 17.4 15 21.7 

Amoxycillin +Clavulinic acid 59 85.5 3 4.3 7 10.2 

Penicillin-G 20 29 5 7.2 44 63.8 

Ciprofloxacin 57 82.6 7 10.1 5 7.3 
Enrofloxacin 59 85.5 4 5.8 6 8.7 

Gentamycin 63 91.3 4 5.7 2 3 
Clindamycin 46 66.7 6 8.7 17 24.6 
Neomycin 41 59.4 9 13.1 19 27.5 
Streptomycin 15 21.8 5 7.2 49 71 
Rifampicin 55 79.7 4 5.8 10 14.5 

Cloxacillin 47 68.1 7 10.2 15 21.7 
Methicilline 51 73.9 - - 18 26.1 
Oxytetracycline 19 27.5 13 18.9 37 53.6 
Sulphamethoxazole- trimethoprim 26 37.7 16 23.2 27 39.1 

       
Table (7): Incidence of resistance and virulence genes among examined Staphylococcus aureus isolates 
Isolate 

 number 
Resistance genes Virulence genes  Number of genes 

blaZ mecA spa coa hlg nuc tsst clfA 

1 + + + + - - - - 4/8 

2 + + + + + + + + 8/8 

3 + + + + + + + + 8/8 

4 + - + - + + - + 5/8 

5 + + + - - - - - 3/8 

6 + + - - - - - - 2/8 

7 + - - - - - - - 1/8 

8 + + - + - - - - 3/8 

Total Positive 8 6 5 4 4 3 2 3  

 
Table 8: The resistance and virulence genes distribution in the 8 tested Staphylococcus aureus isolates  
The resistance and virulence genes Number of isolates (%) 
blaZ 8(100%) 

blaZ, mecA 6 (75%) 
blaZ, mecA, spa  4 (50%) 
blaZ, mecA, coa 4 (50%) 
mecA, spa, coa,  3 (37%) 
blaZ, mecA, spa, coa, hlg, nuc, tsst, clfA 2(25%) 
 
Table (9): Prevalence of virulence genes in 8 Staphylococcus aureus isolated from milk 

 
Tested gene 

Positive Negative 

n= *% n= *% 

blaZ 8 100 0 0 
mecA 6 75 2 25 

spa 5 62.2 3 37.5 
coa 4 50 4 50 

hlg 4 50 4 50 

nuc 3 37.5 5 62.2 

clfA 3 37.5 5 62.2 

tst 2 25 6 75 

 



 

 

 

             Journal of critical reviews                        2659 

 

Journal of Critical Reviews 

ISSN- 2394-5125                                                Vol 7, Issue 8, 2020 

 
Fig (1): illustrated the positive amplification of 310 bp fragment of mecA gene( samples No 1,2,3,5,6 and 8 positive) and 173bp 
for blaZ gene(samples from 1-8 positive ) for isolated Staph. aureus. 

 
Fig (2): garose gel electrophoresis of PCR products after amplification of spa (IgG-binding protein) gene at 226 bp amplified 
product. Lane (L): 100-600bp DNA Ladder ''Marker'' (100 Pharmacia). Alllanes (1-5): positive isolates at 226 bp.Lane Pos: 
Positive control (reference strain deposited to gene bank with MRSAATCC 43300 methicillin-susceptible S .aureus ATCC 25923 
). Lane Neg : Negative control and  Lane 6-7: Negative isolate.  

 
Fig (3): agarose gel electrophoresis of PCR products after amplification of nuc gene at 395.Positive isolates at 395 pb. Lane  M: 
100-600 pb DNA ladder. Neg: Negative control (sample confirmed in CLQP lab to be negative for nuc gene). Pos: positive 
control 395bp. Lane: 2, 3, and 4, pos. Lane: 1 Neg. amplification of tst gene at 326bp amplified product. Positive isolates a t 
326bp.Lane M: 100-600 pb DNA ladder. Neg: Negative control (sample confirmed in CLQP lab to be negative for tst gene)Pos: 
positive control 326pb.Lane: 2,3 pos. Lane: 1,4 Neg. 
 

 
Fig (4):  agarose gel electrophoresis of PCR products after amplification of coa gene at 630.Positive isolates at 630 pb. Coa 
gene. Lane M: 100-1500 pb DNA ladder. Neg: Negative control ((sample confirmed in CLQP lab to be negative for tst gene). 
Pos: positive control 630bp.Lane: 1, 2, 3, 8 Pos. Lane: 4, 6, 7, Neg.  
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Fig. (5) agarose gel electrophoresis of PCR products after amplification of clfA gene at 638.Positive isolates at 638 pb.  
clfA(clumping factors A) gene .Lane M: 100-1500 pb DNA ladder. Neg: Negative control (sample confirmed in CLQP lab to be 
negative for clfA gene)Pos: positive control 638bp.Lane: 2,3,4  pos. Lane: 1 Neg. amplification of hlg (Gamma Hemolysin 
protein) gene at 937bp amplified product. Positive isolates at 937bp. Lane M: 100-1500 pb DNA ladder. Neg: Negative control 
(sample confirmed in CLQP lab to be negative for hlg gene).Pos: positive control 937bp.Lane: 2, 3, 4 8 pos. Lane: 1 Neg.  
 
4 DISCUSSION 
 
Our study revealed a higher prevalence of S. aureus in 
mastitic milk samples (50%, n=94/188) compared with 
that from subclinically mastitic milk samples (17.5%, 
n=39/224). These findings are pretty similar to a recent 
study in China published by Wang et al. 2018 (46.2% ) 
however, another earlier investigations carried out in 
Egypt by J. El-Jakee, 2008, reported lower prevalence 
(22.7%).Overall, the findings of our current study indicate 
that S. aureus is common in raw milk collected from dairy 
herds throughout the delta region in Egypt.  
 
False-negative and positive results for S. aureus 
identification were documented in several studies that 
were using conventional antimicrobial tests 
(Mohanasoundaram and Lalitha 2008) hence, it was 
necessary to use more precise methods, such as vitek2 
system and PCR assay. Out of the 133 identified isolates of 
Staphylococcus aureus, Antibiogram sensitivity testing 
using a vitek2 compact system containing 15 antibacterial 
agents was conducted on 69 isolates (Table 4). The 
resistance of screened isolate ranged from 3 to 71% and 
the highest frequency of resistance was recorded against 
Streptomycin (71%), Penicillin-G (63.8%)and 
Oxytetracycline (53.6%). In line with the aforementioned 
results, a very recent study in Brazil recorded a high rate 
of resistance among S. aureus isolates against 
Streptomycin and Penicillin G 59% and 69% respectively 
(Alan et al 2019). Other researches in China (Huimin 
Liu, 2017) and in Saudi Arabia (Al-Ruwaili, 2020) 
presented a much higher level of resistance among S. 
aureus isolates regarding penicillin with 85% and 100% 
respectively. Accordingly, using penicillin G to treat 
mastitis caused by S. aureus needs to be closely 
investigated. 
 
Moreover, the results determined that most isolates were 
highly sensitive to Gentamycin, Amoxycillin +Clavulinic 
acid and fluoroquinolone antimicrobials (Enrofloxacin 
and Ciprofloxacin) (91.3%, 85%, 85.5%, and 82.5% 
respectively). In 1990 Vancutsem mentioned that 
Fluoroquinolones form a promising family as new 
bactericidal antimicrobials and Enrofloxacin is the first 
one in this family to be available to veterinary medicine. 
Our results emphasize these findings along with 
published results in Brazil (Alan et al 2019) which 

revealed 83% of isolates were sensitive to enrofloxacin 
and prove that fluoroquinolone still among favored 
choices for treatment of infections caused by S. aureus. 
 
Our analysis showed that almost 80% of the tested 
isolates were sensitive to Rifampicin. This result is in line 
with Falagas et al 2007 who concluded that Rifampicin 
iscompetent for S. aureus eradication. Data concluded in 
Table 4 presented a lower level of susceptibility towards 
Cloxacillin, Clindamycin, Amoxycillin, and Neomycin. In 
addition, 26.1% were resistant to Methicillin which is 
confirming the previous results of J. El-Jakee’s study, 
2008 where 13.3% and 6.7% of the examined isolates 
were resistant and intermediately resistant to methicillin 
respectively. 62.3% of S. aureus isolated showed 
intermediate and high resistance to Sulphamethoxazole- 
trimethoprim while it is contradictory to published 
results in Brazil by Alan et al 2019 which determined only 
2% of the isolates were resistant.  
 
Previous studies indicated existence of wide spectrum of 
virulence factors in S. aureus isolatesrecovered from 
mastitic cows. In the current study, following 
Antibiogram sensitivity testing, 8 isolated were furtherly 
screened by PCR for the detection of 8 virulence and 
resistance genes. All isolates harbored at least one gene, 
out of the 8 tested genes as shown in Table (5-6) and 
Photos (1-5). Regarding virulence genes, the least 
detected virulence gene was tst (n=2) while spa was the 
most dominant gene identified in the isolates (n=5) which 
is in line with other studies in Egypt (J. El-Jakee, 2008) 
which confirmed presence of  Protein A in all strains of 
staphylococci resistant to antimicrobial agents has been 
recorded over the last decades. 
 
Referring to our data, nuc gene was absent in 5 out of the 
8 tested isolates which are contradictory with findings of 
previous studies. Hoegh, 2014 who, had observed ten 
clinical isolates phenotypically identified as S. aureus 
during a period of 3 years that subsequently tested 
negative in nuc real-time PCR and stated that the 
occurrence of these nuc-negative S. aureus isolates is 
extremely rare (less than 1 % of all S. aureus isolates). In 
this study Coa and hlg genes, were detected in 4 isolates 
(50%) and give a single Amplicon of 630 bp and 937 bp as 
shown in fig (4 and 5). In addition, clfA was identified in 3 
isolates (fig 5) which indicates that 37% of the isolates 
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have the ability to adhere to extracellular proteins is and 
for the colonization and establishment of infection (Wang 
et al, 2016).  
 
Unlike Schmidt et al. 2017 who detected blaZ gene in 
28.8% (42/146) of the bovine isolates, blaZ was 
recovered from all tested S. aureus isolates in this 
study.Besides, mecA gene existed in 75% (n=6/8) of the 
isolates and as appears at photo 1, 6 isolates (75%) 
proved the coexistence of both genes. Moreover, a 
combination of blaz, mecA and spa or coa genes detected 
and accounted for 4 (50%) of the isolates. Furthermore, 
of the 8 screened isolates, 6 (75%) were positive for 3 or 
more genes and 2 isolates were positive to all 8 genes 
used in this study which corroborate the findings of 
previous studies in the literature (Wang et al, 2016; 
Huimin Liu, 2017).  
 
5 CONCLUSIONS 
 
The overall analysis of data presented in the current 
study revealed that S. aureus includingMRSA isolates 
recovered from both clinically and subclinically mastitic 
milk samples produced many extracellular products 
considered as possible virulence factors. Meanwhile, the 
results of antimicrobial resistance tests indicated that S. 
aureus isolates from cows demonstrated differences in 
the antimicrobial susceptibility pattern. The findings 
concluded that we may considerGentamycin, Amoxycillin 
+Clavulinic acid and fluoroquinolone antimicrobials 
among recommended drugs for the treatment of mastitis 
induced by these bacteria. PCR findings support earlier 
researches who mentioned that S. aureus is harboring 
multiple virulence genes that enable these bacteria to 
become more dangerous and escape the immune system 
and therefore constitute an increasingly serious threat to 
animal and public health.  
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