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Conventional detection of Staphylococcus aureus in farm animals has a greater
importance as they are not only reservoirs of drug resistant S. aureus but also there is a
possible chance of transmission between hosts. Thus in the current study 30 milk samples
from dairy herds and milk venders of different places were examined. On the basis of
black shiny colonies with clear zone on Baird parker plate, Gram staining followed by
catalase and coagulase tests; 12of 30 samples (40%) were morphologically identified as S.
aureus. Further growth in aureusAlert™ screening kit and amplification of 1.5kb 16S
rRNA confirms screened isolates were S. aureus. The antibiotic susceptibility profile
showed all the 12 isolates were resistant to Ampicillin and Pencillin where as 3 isolates
(25%) LMV3, LMV4 and LMV5 exhibited additional resistance to Oxacillin with MIC of 14
+ 1.5 to 16 * 0.75ug/ml indicating methicillin resistance. Colour change in aureusAlert™R/
S confirmation kit and presence of mecA gene (304 bp PCR product) on the chromosome
of 3 oxacillin resistance isolates confirms them genetically as methicillin resistant S.
aureus (MRSA) strains. Therefore results of the present study corroborate the gold
standard methods for detecting MRSA in the raw milk.
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aureus; that has been increasing in many countries

Staphylococcus aureus is an
endangerous commensal pathogen of both animals
and humans. It secretes numerous toxins, cell
surface proteins and virulence factors which
promotes evasion of the host immune system and
causes most of the nosocomial and community
acquiredinfectionswhich arevery difficult to treat®.
Routine investigations have reported that S.
aureus affects the milk producing gland of farm
animals?, becoming shedders of drug resistant S.
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throughout world and has become most prevalent
pathogen causing high morbidity and mortality?.
To maintain the population at sanitary level
microbiological analysisof milk isvery important.
Conventional examination of milk from veterinary
public health has detected the incidence of S.
aureus in cattle associated with mastitis;
contaminates the raw milk and infects host tissues
due to the characteristic feature of S. aureus to
coagulate plasmaand production of entero toxins®.
As milk and its derivatives are important sources
for transmission of infections between species®”;
thereis agreater risk of community acquired and
nosocomial infections®. Excessive usage of
antibiotics to treat infections has resulted in
evolving multidrug resistant S. aureus which has
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become amajor public health burden ®. Somedrug
resistant strainsof S. aureus have been designated
as epidemic strains associated with high incidence
of infections’ and the risk of infections are very
high among diabetic patients, intravenous drug
using patients and patients undergone to surgeries
when compared to normal 't One of such
dangerous drug resistant strain is methicillin
resistant Saphylococcus aureus (MRSA)

S. aureus acquire resistance to most of
the B-lactums evolving MRSA and Vancomycin
resistant enterococci (VRE). One of the factors
responsible for evolving MRSA is acquisition of
mecA operon which is involved in synthesis of
Pencinilase binding protein (PBP2a) that reduces
the affinity for binding to 2-lactum antibiotics
ensuing 2-lactum resistance 2. This mecA geneis
carried by Staphylococcal cassette chromosome
mec whichisintegrated at 3' end of theorf X onthe
chromosomes of these MRSA strains'®. The mec
operon span around 30-50 Kbin size that primarily
consists of one structural gene, two regulatory
genes and mec associated gene. The structural
genein mec operonismecAwhichisindispensable
for intrinsic methicillin resistance and the
regulatory genes are mecl and mecRI 3. The
regulatory protein mecl lowers the mecA activity
by acting as a repressor; whereas mecRI is a
transmembrane sensor-transducer protein that can
sense the presence of 2-lactum antibiotics in the
extracellular environment'*, Thus S aureus acquire
resistance to methicillin through mecA genewhich
has become awidespread problem acrossthe globe
15 Thereforethe series of cattleinfectionsdueto S
aureus has prompted us to examine the raw milk,
asmilk and its products are highly consumable as
routine diet throughout world. Thus present study
dealsidentification of MRSA inraw milk through
PCR amplification of mecA whichwasresponsible
for methicillin resistance.

MATERIALS AND METHODS

In the present study all the chemicals,
reagents, enzymes, plastic and glassware and other
consumable items were procured from Sisco
Research Laboratories Pvt. Ltd., India, Hi-Media
LaboratoriesPvt. Ltd., India, Sigma-Aldrich, USA,
New England Biolabs, USA and QIAGEN
Inc.,Valencia,CA.
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Samplecollection

The routine bacteriological
investigations of milk samples from veterinary
public health of Sri Venkateswara Veterinary
University Tirupati, dairy herds and local milk
venders was detected S. aureus infections. From
thisinvestigation 30 milk samples were screened
for detecting bacterial isolates. Thus the samples
fromlocal milk vendorsregarded asLMV and dairy
cows regarded as D were streaked on blood agar,
Mac Conkey agar plates (Himedia) following
incubation at 37°C for 48-72hrs*16,
Screeningtestsfor S. aureus

The colonies showing phenotypic
characters of Staphylococci were further sub
cultured on Baird-parker (BP) agar containing 5%
egg yolk and 1% potassium tellurite'” at 37°C for
15-24h. The colonies thus, appeared on the BP
plateswerefurther characterized using classic tests
of Gram staining, catalase, coagulase and PCR
amplification of unique genes. Gram staining was
performed for morphological identification of the
bacteria'® .Catalase test was performed by adding
few dropsof 3% H,O, onthevicinity of fully grown
colonies present on the BP plate.
Aureus Alert™ screening kit

The strains showing catalase positive
were further tested for coagulase activity to
distinguish aureus from other species of
Saphylococci using aureusAlert™ screening kit
as per manufactures protocols (Cat KO53A-
Himedia). Media present in the aureusAlert™
screening kit was rehydrated with the suspension
fluid provided inthekit. Then asingle colony from
each strain on BP agar plate was picked and
inoculated into the aureusAlert™ screening kits
and wereincubated at 37°C for 15hrs.
Antimicrobial susceptibility screening

The susceptibility of all positive S aureus
strains to different antibiotics were performed
according to the guidelines of Clinical Laboratory
Standard Institute (CLSI) using disk diffusion
method (Bauer et al, 1966, CL SI-2007). For this
standardized suspension of inoculam was prepared
toaconcentration of 10°CFU /ml and 0.1ml of this
inoculam was spreaded on Mueller Hinton (MH)
agar plates using a sterile cotton swab and
incubated for few minutes at room temperature for
moisture drying. Then commercially available
selected antibiotic disks (listed in Tablel) were
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placed at equal distance from each other and
incubated for 24-30hrsat 37°C. Then susceptibility,
intermediate resistance and resistance were
discriminated by measuring the inhibitory zone
around the disks using Himediazone measure scale
and expressed according to the 1°-2° methods. S.
aureus ATCC12600 was used as standard.
Minimum I nhibitory Concentration

Minimum inhibitory concentration (MI1C)
was also examined for Oxacillin resistant isolates
according to NCCL Srecommendations by an agar
dilution method using an inoculam of 10°CFU/ml
on MH agar plates containing Ampicillin, oxacillin
and pencillin ranging from 25 to 100ug/ml, 0.5 to
25ug/ml and 25- 75ug/ml respectively.
Screening of MRSA with aureusAlert R/IS™
confirmation kit

After MIC determination Oxacillin
resistant isolates were further cross checked to
confirm methicillin resistance using aureusAlert™
R/Sconfirmation kit (Cat K053B-Himedia) which
was highly specific to MRSA. For this the media
present in the MRSA confirmation kit was
rehydrated with suspension fluid and Oxacillin
resistant isolates were inoculated into the kit with
antibiotic (Tube 1) and without antibiotic (Tube 2)
followed by 15hrsof incubation at 37°C. S. aureus
ATCC12600 wastaken as control strain.
Genetic analysis of milk isolates through
Polymerasechain reaction

In order to screen the isolates at genetic
level we have gone through polymerase chain
reaction (PCR). For this genomic DNA was
extracted from all S. aureus positive isolates
according to the method of 22, Then PCR was
performed for each strain using the extracted
genomic DNA astemplatefor amplification of 16S
rRNA and mecA genes.
Amplification of 16SrRNA

All the isolates were tested for the
presence of 16S rRNA to confirm the strains at
genetic level. The primer sequences used for 16S
rRNA were Forward 5'-
AGTTTGATCCTGGCTCAG-3 and Reverse 5'-
AGGCCCGGGAACGTATTCAC-3 %, Thereaction
mixture for amplification of 16SrRNA consists of
1X Tag DNA buffer (2.5 mM MgCl, and 15mM Tris
Hdl), 200%aM dNTPmix, 20 picomoleof each primer,
1U of Tag DNA polymerase and 1ug of template
DNA toafina volumeof 50ul withfilter sterilized
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Milli-Q water. The PCR protocol was programmed
for 40 cyclesof initial denaturation at 94°C for 10
min, denaturation at 94°C for 50 seconds, 54°C for
60 seconds of annealing, 72°C for 80 seconds of
extensionand 72°C for 10 min of final elongationin
a thermo cycler. The amplified product was
electrphoresed on a 1.2% Agarose gel
electrophoresis using 1X-TAE (Tris —Acetate-
EDTA) buffer and stained with Ethidium bromide
and viewed under UV transilluminator. Theresults
were recorded using vilbour loumart gel
documentation system (France).
PCR amplification of mecA

Presence of mecA gene was examined in
all the S. aureus isolates using polymerase chain
reaction (PCR), with Forward 5'-
TGGCTATCGTGTCACAATCG-3 and Reverse5'-
CTGGAACTTGTTGAGCAGAG-3' primers
according to %. The cocktail mixture consists of
1X Tag DNA buffer (2.5 mM MgCl, and 15mM Tris
HCl), 200uM dNTPmix, 20p of each primer, 1U of
Taq DNA polymerase and 1ug of template DNA to
a final volume of 50ul with Milli-Q water. The
thermocycler was programmed for 40 cycles in
Eppendrof (Master gradient) with following
conditions; initial denaturation at 94°C for 5min,
denaturation at 94°C for 50 seconds, 52°C for 40
seconds of annealing, 72°C for 45 seconds of
extension and 72°C for 5 min of final elongation.
Amplified product was el ectrphoresed and viewed
asdescribedin earlier.

RESULTS AND DISCUSSION

S. aureus colonizes on unhygienic
surfaces and possesses relentless threat causing
heavy morbidity and mortality resulting in high
economic loss®. Regular usage of antibiotics to
treat S. aureus infections leads to emergence of
MRSA that has become most prevalent pathogen
in animals®. Hence in the present study the
suspected cows with S. aureus infection were
investigated and 30 raw milk samplesfrom different
cows were streaked on blood and Mac Conkey
agar plates® showed distinct colonies of
Saphylococci morphology which wereidentified
upon Gram staining. Presence of dark clear black,
shiny, convex shaped colonies surrounded by
clear zone observed within 24 hrs on modified BP
agar platesindicated the presence of S. aureusin
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40% of the milk samples (Fig 1A) Y. Presence of
egg yolk and anaerobic conditionsmakes S. aureus
to expresslarge amounts of coagulase enzymewhich
coagulates the egg yolk and form clear zone while
telluriteinthemediagivesblack shiny nature®’. Clear
effervescences appeared from the colony upon
adding 3% H.,O, in the vicinity of the colony
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indicates that the strains are catalase positive;
further, clotting of the S aureusinoculated mediain
aureusAlert™ screening kit represented the
coagulase positive nature of Staphylococcus
aureusthus 12 samples (40%) weremorphol ogically
identified as S. aureus (Fig 1B).

Antibiotic susceptibility profileindicated

Table 1. Antibiotic susceptibility profile of S. aureus isolates from milk samples

S Milk isolates Zone diameter of different antibioticsin (mm)
No Ampicillin ~ Oxacillin Pencillin Vancomycin
1 LMV 1 15+1 21+1 No zone 18+1
2 LMV 2 12+2 202 No zone 17+2
3 LMV 3 10+1 8+1 No zone 19+1
4 LMV 4 11+1 9+1 No zone 19+2
5 LMV 5 10+£2 8+1 No zone 18+1
6 LMV 6 2+1 25+1 No zone 18+1
7 LMV 7 No zone 27+1 No zone 172
8 LMV 8 21+2 2+2 No zone 18+1
9 D1 No zone 20+ 2 No zone 18+ 2
10 D2 No zone 23+1 No zone 19+1
11 D3 No zone 23+1 No zone 20+ 1
12 D4 No zone 21+2 No zone 20+ 1

+ SD values obtained from three determinations

The S. aureus isolates screened from milk sample are showing different zone diameter.
Isolates from dairy herds are showing no zone to Ampicillin and Pencillin. Isolates from
milk vendors are showing no zone to Pencillin. All isolates are showing 17+2 to 20+1 mm

zone to vancomyci n.

Table 2. Resistance pattern of S. aureus isolates from milk samples

SNo Strains Resistant Against Antibiotics
1 LMV 1, LMV2, LMV6,LMV7, LMV 8 Ampicillin, Pencillin
2 LMV 3, LMV4, LMV 5 Ampicillin, Oxacillin, Pencillin
3 D1, D2, D3, D4 Ampicillin, Pencillin

Resistance pattern of milk isolates indicated that the isolates from milk samples are showing
different antibiotic susceptibility. 12 isolates are showing resistance to Pencillin and Ampicillin.
Three isolates LMV 3, LMV 4 and LMV 5 are showing resistance to Oxacillin. All isolates are

sensitive to vancomycin.

Table 3. MIC of MRSA strains against different antibiotics (ug/ml)

SNo MRSA strains Ampicillin Oxacillin Pencillin
1 LMV 3 50+5 14+15 27+05
2 LMV 4 55+ 3 16+ 05 30+ 0.75
3 LMV 5 53+3 16+ 0.75 29+ 0.5

+SD values obtained from three determinations
Three milk isolates were showing different MIC values against 1ug of Oxacillin.
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1A: BP agar plate showing black, shiny colony surrounded
clear zone indicating coagulase positive Staphylococcus
aureus nature of the milk isolates.

1B: aureusAlert™ screening kit (Himedia) confirms the
coagulase activity by clotting the milk isolates inocul ated
media. E. coli was used as control strain.

1C: Disk diffusion test results of milk isolates showing
different zone diameter.

Fig. 1. Screening results of milk isolates
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Fig2  win mrsa isciates

A

Y

Incubation at 37° C (15h)

A: cultures of three milk isolates (LMV 3, LMV 4 and LMV 5) were
inoculated in to the media containing Oxacillin (Tube 1) and without
Oxacillin (Tube 2).

B: after incubation of cultures at 37°C for 15hrs Yellow colour
appearance in Tube 1 and 2 (with and without oxacillin) indicates
threeisolatesLMV3, LMV 4 and LMV 5 are MRSA positive.

C: culture of S. aureusATCC 12600 (control) wasinoculated in to the
media containing Oxacillin (Tube 1) and without Oxacillin (Tube 2).
D: Colour change in Tube 2 and no colour change in Tube 1 (Tube
with Oxacillin) indicate S. aureus ATCC 12600 is sensitive to
methicillin.

Fig. 2. MRSA screening results of milk isolates (Oxacillin
resistance)

Lane M: Molecular size markers obtained from Bangalore Genei Pvt Ltd,

Lanes L1 to L6: PCR amplification of 1.5 kb 16S rRNA gene obtained from milk isolates.
Lane C: control
Fig. 3(a). The electrophoretogram showing PCR amplification of 16SrRNA from milk isolates

Lane M: Molecular size markers obtained from Bangalore Genei Pvt Ltd,
Lanes L3 to L5: PCR amplification of 304 bp mecA gene obtained from milk isolates of LMV3, LMV 4 and LMV5
Fig. 3(b). Electrophoretogram showing the PCR amplification of mecA from milk isolates
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that all isolates were found to be resistant to both
Ampicillin and Pencillin whereas; highly sensitive
to Vancomycin showing 17+2 to 20+1 mm zone
(Fig 1C). However; 25% of samplesLMV 3,LMV 4,
LMV 5 showed additional resistance to oxacillin
withMICintherangeof 14+ 1.5t016+ 0.75 pug/ml
(Tables 1, 2 and ). Further MRSA validation was
performed using aureusAlertR/S ™ confirmation
kit which was highly specific to MRSA that do not
misclassify MRSA as MSSA. orange to yellow
colour changein both tubes of 3 Oxacillin resistant
isolatesindicated the presence of MRSA compared
with controls Tube 1 and 2 whereas, no colour
change was observed in rest of the 30% isolates
when tested with same kit indicating these are
MSSA strains (Fig 2)!'. Genotypical
characterization of milk isolates showed 1.5kb 16S
rRNA gene product specificto S. aureusin 40% of
the isolates confirming as Saphylococcus aureus
(Fig 3A). However; only 25% of theisolatesLMV
3,LMV 4and LMV 5 showed 304 bp mecAamplicon
inadditionto 165 RNA (Fig 3B) demonstrating that
oxacillin/methicillin resistance was due to
expression of mecA®.

Theresult of the present study indicated
that in total 40% of the isolates from milk were
identified as S. aureus morphologically on culture,
Gram staining, traditional biochemical tests and
using highly specific aureusAlertR/S ™ Kit.
Antibiotic susceptibility profile followed by MIC
indicated that only 3 (25%) isolatesfrom raw milk
were showing resistance to oxacillin which was
further confirmed through MRSA confirmation kit.
According to PCR results 25% (3 of 12) of the S.
aureusisolatesare mecA positive (mecA*); whereas
30% of the milk isolatesare S. aureus positive but
mecA negative (mecA). Moreover acommon feature
represented by mecA* and mecA-isolates is
sensitivity towards Vancomycin. Expression of
methicillin resistance depends on genetic and
environmental factors. The genetic factors mecl
and mecRL1 repress the mecA activity whereas
interaction of 2-lactums with mecR1 through
signalling pathway induces mecA activity!:.
Therefore from the present study it wasvery clear
that divergent reports of presence of MRSA in
milk isolateswas dueto differential distribution of
mecA gene which was responsible for methicillin
resistance?. Although high methicillin resistance
was not found in all isolates (25% of the isolates
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are MRSA) current study indicates that emerging
profile of MRSA is a dangerous sign of both
community acquired and nosocomial infectionsas
milk and their products are highly consumed as
routine diet through worldwide™. Therefore current
study gains a novel importance by creating
awarenessin society about MRSA infectionsfrom
raw milk suggesting effective food processing
methods are required for proper public health
protection.

REFERENCES

1. DeLeo, F.R., Diep, B.A., Otto, M. Host defense
and pathogenesis in Staphylococcus aureus
infections. Infect. Dis. Clin. N. Am., 2009; 23:17-
34.

2. Gonzalez, R.N., Jasper, D.E., Farver, T.B.,
Bushnell, R.B., Franti, C.E., Prevalence of udder
infections and mastitis in 50 California dairy
herds. J. Am. Vet. Med. Assoc.,1988; 193: 323-
328.

3. Thompson, J.M., Gundogdu, A., Stratton,
H.M., Katouli, M. Antibiotic resistant
Staphylococcus aureus in hospital wastewaters
and sewage treatment plants with special
reference to methicillin-resistant Saphylococcus
aureus (MRSA). Journal of Applied
Microbiology., 2012; 114: 44-54.

4, De Oliveira, L.P, Soarese Barros, L.S., Silva,
V.C., Cirqueira, M.G. Study of Staphylococcus
aureusin raw and pasteurized milk consumedin
the Reconcavo areaof the State of Bahia, Brazil.
J Food Process Technol ., 2011; 2(6):1-5.

5. Humphreys, H., Carroll, J.D., Keane, C.T.,
Cafferkey, M.T., Pomeroy, H.M., Coleman,
D.C. Importation of methicillin-resistant
Saphylococcusaureusfrom Baghdad to Dublin
and subsequent nosocomial spread. J. Hosp.
Infect., 1990; 15: 127-135.

6. Airesde Sousa, M., Sanches, |.S., Ferro, M.L.,
Vaz, M.J., Saraiva, Z., Tendeiro, T., Serra, J.,
De Lencastre, H. Intercontinental spread of a
multidrug-resistant methicillin-resistant
Saphylococcusaureusclone. J. Clin. Microbiol .,
1998; 36: 2590-2596.

7. Lee, J.H. Methicillin (Oxacillin)-Resistant
Staphylococcus aureus Strains Isolated from
Major Food Animals and Their Potential
Transmission to Humans. Appl. Environ.
Microbiol., 2003; 69(11): 6489-6494.

8. Devriese, L.A., Hommez, J. Epidemiology of
Methicillin Resistant Staphylococcus aureusin
dairy herds. Res. \et. i, 1975; 19: 23-27.



10.

11.

12.

13.

14.

15.

16.

17.

SWARUPA et d.: MRSA IN RAW MILK

Adam, D., Frank, R. Epidemiology and
Virulence of Community-Associated MRSA.
Clinical Microbiology Newdletter., 2009; 31(20):
153-160.

Lowy, F.D. Staphylococcus aureus infections.
N Engl J Med., 1998; 339: 520-532.

Khan, A.U., Sultan, A., Tyagi, A., Zahoor, S,,
Akram, M., Kaur, S., Shahid, M., Vaishnavi,
C.V. Amplification of mecA genein multi-drug
resistant Staphylococcus aureus strains from
hospital personnel. J Infect Developing
Countries., 2007; 1(3): 289-295.

Seguin, J.C., Walker, R.D., Caron, J.P, Kloos,
W.E., George, C.G., Hallis, R.J., Jones, R.N.,
Pfaller, M.A. Methicillin-Resistant
Saphylococcus aureus Outbreak in aVeterinary
Teaching Hospital : Potential Human-To-Animal
Transmision. J. Clinical. Microbiology., 1999;
37(5): 1459-1463.

Kwon, N.H., Park, K.T., Moon, J.S., Jung, W.K.,
Kim, SH., Kim, JM., Hong, SK., Koo, H.C,,
Joo, Y.S., Park, Y.H. Staphylococcal cassette
chromosome mec (SCCmec) characterization and
molecular analysis for methicillin-resistant
Staphylococcus aureus and novel SCC mec
subtype |V gisolated from bovinemilk in Korea.
Journal of Antimicrobial Chemotherapy., 2005;
56: 624-632.

Hiramatsu, K., Konodo, N., Ito, T. Genetic basis
for molecular epidemiology of MRSA. J Infect
Chemother., 1996; 2: 117-129.

Actor, P: Antibiotic inhibition of bacterial cell
surface assembly and function. In: The essential
nature of Staphylococcal penicillin-binding
proteins, (Daneo M, Higgins, M.L., Salton,
M.P, Shockman, G.D, ed). Washigton, DC:
American Society For Microbiology, 1988; pp
343-351.

Oliveira, G.A., Dell Aquila, A.M., Masiero,
R.L., Levy, C.E.,Gomes, M.S,, Cui, L., Hiramat,
K., Mamizuka, E.M. Isolation in Brazil of
nosocomial Saphylococcus aureuswith reduced
susceptibility to vancomycin. Infect Control
Hosp Epidemiol., 2001; 22: 443-448.
Stadhouders, J., Hassings, F., Maren, N.O. A

18.

19.

20.

21.

22.

23.

24.

4915

pour-plate method for the detection and
enumeration of coagulase-positive
Staphylococcus aureus in the Baird-Parker
Medium without egg-yolk. Netz Milk Diary J.,
1976; 30: 222-229.

Austrian, R. The gram stain and the etiology of
lobar pneumonia, an historical note. Bacteriol
Rev., 1960; 24(3): 261-265.

Bauer, A.W., Kirby, W.M.M., Sherris, J.C.,
Turck, M. Antibiotic susceptibility testing by a
standardized single disk method. Am. J. Clin.
Pathol., 1966; 45: 493-496.

National Committee for Clinical Laboratory
Standards., Methods for dilution antimicrobial
susceptibility tests for bacteria that grow
aerobically. Approved standard M 7-A5. National
Committee for Clinical Laboratory Standards,
Wayne, Pa, 2001.

Hari Prasad, O., Nagarjuna, V., Prasanna, C.H.L .,
Vasu, D., Yugandhar, V.G., Prasad, U.V., Srinivas
Rao, PV.L.N., Abhijit Chaudhary, Reddy,
0O.V.S,, Sarma, PV.G.K. UV light Induces
Transposition of blaZ gene resulting in high
expression of B-lactamasein aclinical isolate of
Staphylococcus aureus sensitive to ampicillin.
JPureand Apllied Microbiol., 2010; 4: 609-16.
Venkatesh, K., Srikanth, L., Swarupa, V.,
Yeswanth, S., Prasad, U.V., Vasu, D.,
Vishnuvardhan, G.P., Srinivas, P,
Santhoshkumar, P., Sowjenya, G., Nandakumar,
Y., Chaudhary, A., Sarma, PV.G.K., Isolation,
purification and characterization of pyruvate
kinase from Staphylococcus aureus: apotential
drug target. J Clin Sci Res., 2012; 1:76-82.
Saha, B., Singh, A.K., Ghosh, A., Bal, M.
Identification of vancomycin resistant
Staphylococcus aureus isolated from Kolkata
(South Asia). J.Med.Micro., 2008; 57: 72-79.
Mirzaei, H., Tofighi, A., karimi sarabi, H., Fargjli,
M. prevalence of methicillin resistant
Staphylococcus aureus in raw milk and dairy
products in sarab by culture and PCR
techniques. Journal of animal and veterinary
advances., 2011; 10(23): 3107-3111.

J PURE APPL MICROBIO, 8(6), DECEMBER 2014.



