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The current study focused on determination of the prevalence of Methicillin- resistant
Staphylococcus aureus (MRSA) in health care workers (HCWSs), farm workers and dairy
cattle (apparently healthy and mastitic) and studied the effects of some demographic
factors on the estimated prevalence. Also, the antibiotic sensitivity of the obtained isolates
was investigated. A total of 127 human samples were collected including nasal and hand
swabs; 89 from HCWs in four hospitals mainly from surgical department and 38 from
farm workers in three different dairy cattle farms. In addition, a total of 116 samples were
obtained from dairy cattle farms including; 62 nasal swabs of dairy cattle (apparently
healthy and mastitic), 26 swabs from cups of milking machine and 28 milk samples. The
recorded results clarified that the overall estimated prevalence of MRSA in the examined
human and cattle samples was 31.5 and 52.65%, respectively. Fisher’s exact test showed
higher prevalence in cattle than in humans (P < 0.001). Concerning human samples, it was
noticed that farm workers (36.8%) showed higher prevalence than healthcare workers
(29.2%). Also, it was found that females (32.05%) showed higher prevalence than males
(30.61%) and the age group (20 — 40 years) showed the highest prevalence (38.46%)
followed by the age group (> 40 years) (23.25%). Concerning dairy cattle farms, it was
estimated that the prevalence of MRSA was 53.23, 21.43 and 84.62% in the examined
samples of nasal swabs, milk and milking machine swabs, respectively. In addition, the
prevalence of MRSA in nasal swabs of mastitis free cattle (54.55%) was higher than in
mastitis infected cattle (45.45%). On the other side, mastitic milk samples (66.67%)
showed higher prevalence that milk samples of mastitis free cattle (33.33%). Finally,
antibiotic sensitivity testing showed that human isolates were resistant to cefoxitin
(92.5%), vancomycin (12.5%), linezolid 10 (25%) and tetracycline (42%) while those of
dairy cattle farms were resistant to cefoxitin (78.7%), vancomycin (24.6%), linezolid
(16.4%) and tetracycline (42.6%). On conclusion, detection of MRSA in both cattle and
human samples constituted a public hazard as well as the development of antibiotic
resistance.

1. INTRODUCTION
Staphylococcus
opportunistic

aureus
bacterium

(S. aureus) is an

usually carried

soon after methicillin was introduced into human
medicine (Fitzgerald et al., 2001). Approximately 25-

asymptomatically on the human body, Methicillin-
resistant Staphylococcus aureus (MRSA) includes
those strains that have acquired a gene responsible for
resistance to methicillin and essentially all other beta-
lactam antibiotics. MRSA was first reported in 1961,
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50% of the human population is a nasal carrier of S.
aureus. About 20% are thought to carry one strain
persistently, and up to 60% are intermittent carriers
MRSA carriage rates in general population vary from
less than 1% to 5%. The prevalence varies with the
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geographic region (Leonard and Markey, 2008). Nasal
carriage is an epidemiologic biomarker of S. aureus
exposure associated with increased risk of infection
(Safdar and Bradley, 2008). Human and animals
usually got infected with the same colonized strain they
had. MRSA epidemiology was changed in 2005 when
a new community-acquired MRSA clone of animal
origin emerged. The animal-related MRSA isolates
appeared to represent a distinct clone, characterized as
sequence type (ST) 398 by MLST (Huijsdens et al.,
2006). Due to the low host specificity of MRSA ST398,
transfer of such isolates between different animal
species, but also between humans and animals, might
occur in either direction (Witte, et al., 2007 and Denis,
et al., 2009). The emergence in livestock causes strong
increase in MRSA occurrence in humans between 2001
and 2006 in the Netherlands. Now cc-398 reported
from different countries around world (Graveland, et
al., 2011). LA-MRSA strains have been found mainly
in pigs and veal calves (as main reservoir) but they have
the capacity to colonize wide spectrum of hosts include
sheep, poultry, horse, dairy and beef cattle. Pets
animals can be colonized for prolonged periods without
developing clinical signs Infection with MRSA result
in the same syndrome as S. aureus which can cause
wide range of suppurative infection including (skin and
wound infection as sever pyoderma abscesses,
dermatitis, post-operative wound , also found in other
condition including, sinusitis, rhinitis,  otitis,
pneumonia, bacteremia, septic arthritis, mastitis
including gangers mastitis and sub clinical mastitis and
urinary tract infection) (Mohammed and Nigatu. 2015).
On the other hand, S. aureus was found to be
responsible for one third of mastitis cases (clinical and
sub clinical) and it causes major economic loss in dairy
industry worldwide (Bradely et al., 2007) and cattle can
consider as a reservoir of an emerging strain of MRSA
infecting human (Alb and Damani , 2015). One study
reported that MRSA (mainly CC398) could be isolated
from 88% of veal calf rearing units in the Netherlands,
and from 28% of these calves overall. The prevalence
of MRSA was less in farms with good hygiene, and
calves were more likely to be colonized on larger farms
MRSA CC398 was detected on almost 10% of farms
with mastitis problems, and 4-7% of the cattle on
infected farms was reported to be infected
(Vandenbroek et al., 2009). Also, the use of antibiotics
was linked to MRSA carriage. So, the aim of the
current study focused on determination of the
prevalence of MRSA in health care workers, farm
workers and dairy cattle (apparently healthy and
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mastitic) and studied the effects of some demographic
factors on the estimated prevalence. Also, animal
colonization prior to infection was investigated.

2. MARTIAL AND METHODS:

2.1. Sampling:

This study was carried out in Beheira province for
a period of 8 months from November 2016 to June
2017. A total of 127 human samples were collected
including nasal and hand swabs; 89 from health care
workers (HCWs) in four hospitals mainly from surgical
department and 38 from farm workers in three different
dairy cattle farms. Hand swabs obtained during work
time were collected by rolling moistened sterile swab
over the palm of hands, area between fingers, finger
tips and nails (Cobeljic et al., 1996). Nasal swabs were
collected by rubbing a moistened sterile swab into one
naris, rotated it against the anterior nasal mucosa and
repeated with the same swab in the 2" naris
(VandenBergh et al., 1999). Swabs were inserted into
sterile glass tubes filled with nutrient broth and closed
tightly then placed in ice box and transported to the
laboratory as soon as possible to be incubated for not
more 6 hours. In addition, a total of 116 samples were
obtained from dairy cattle farms including; 62 nasal
swabs of dairy cattle (apparently healthy and mastitic),
26 swabs from cups of milking machine and 28 milk
samples.

2.2. Isolation and identification of Methicillin
Resistant Staphylococcus aureus (MRSA):

Swabs inserted into nutrient broth tubes were
incubated for 6 hours then they were inoculated and
streaked on Oxacillin Resistance Screening Agar Base
(ORSAB) (a selective medium for detection of MRSA)
(Oxoid Basingstoke, UK). The ORSAB plates were
incubated at 37 °C for 24-48 hours and then observed
for growth of MRSA that appeared as intense blue
glistering small round colonies. Isolates were identified
as Gram positive violet non-motile cocci arranged in
cluster and they were coagulase and catalase positive.

2.3. Antibiotic sensitivity testing:

It was performed by using Muller Hinton agar
medium (HI media, India). Standard agar disk diffusion
method was employed according to the
recommendations of the Clinical and Laboratory
Standards Institute (CLSI), (2012) using commercial
antibiotic disks (Oxoid). The used antibiotic discs were
cefoxitin 30 ul, vancomycin 30 pl, tetracycline 30 pl
ad linezolid 30 pl.
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2.4. Statistical analysis
Fisher’s exact test was used to assess associations
between the prevalence of MRSA and the studied
factors for human and cattle samples

3. RESULTS AND DISCUSSION:

Staphylococcus aureus is well known as a contagious
mastitis pathogen that is predominantly spread during
the milking process via milkers” hands, towels and
milking clusters (Hoedemaker, 2001). This is the most
likely route of transmission between cows and quarters
for MRSA as well. The prevalence of MRSA among S.
aureus isolates was lower than 50 % in most of the
African countries while in Egypt, it was as high as 52%
during the period between 2003 and 2005 (Falagas et
al. 2013).

The recorded results in Table (1) showed that the
overall prevalence of MRSA in the examined samples
of cattle (52.6%) was higher than that of human
(31.49%). Nearly similar results were recorded in
Egypt by El-haig and Selim, (2014) who confirmed
MRSA in isolates of S. aureus of dairy animals (52.2
%) and animal workers (45 %). Also, it was supported
by results of Daka et al., (2012) in Ethiopia. The higher
prevalence in cattle may be traced back to inadequate
hygienic measures applied in these farms with unwise
use of antibiotics as well as inadequate personal
hygiene with absence of farm workers. The occurrence
of MRSA in cattle and workers in the present study has
to be considered as a public health burden where
resistant bacteria may spread to the community.

Table (1): Prevalence of MRSA in the examined human and cattle samples

No. of examined Positive Fisher’s exact test
Source of samples
Samples No. %
Human 127 40 31.49 P <0.001 showing higher prevalence in
Cattle 116 61 52.60 cattle than in humans

Table (2): Prevalence of MRSA in human samples in relation to occupations

Occupations No. of examined Positive Fisher’s exact test
samples No. %
Healthcare workers (HCW) 89 26 29.2 P = 0.41 showing higher prevalence
Farm workers 38 14 36.8 in farm workers than HCW
Total 127 40 31.49

Table (3): Prevalence of MRSA in human samples in relation to gender

No. of examined Positive Fisher’s exact test
Gender
samples No. %
Males 49 15 30.61 P = 1.00 showing higher prevalence in
Females 78 25 32.05 females than in males
Total 127 40 31.49

Table (4): Prevalence of MRSA in human samples in relation to age groups

Age groups No. of examined Positive Fisher’s exact test

samples No. %
< 20 years 6 0 0.0 P =0.05 showing higher prevalence in
20 — 40 years 78 30 38.46 age group (20-40 years) followed by
> 40 years 43 10 23.25 age group (>40 years)
Total 127 40 31.49
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Table (5): Prevalence of MRSA in human samples in relation to health status

No. of examined Positive Fisher’s exact test
Health status
samples No. %
Apparently healthy 93 32 34.41 P =0.07 showed higher prevalence in
Chronic diseases 29 5 17.24  autoimmune disease followed by
Autoimmune diseases 5 3 60.00 apparently healthy then chronic
Total 127 40 31.49  disease

Table (6): Antibiogram pattern of MRSA obtained from human samples (n= 40 isolates)

Sensitive isolates

I Resistant isolates

Antibiotics No. % No. %
Cefoxitin ( fox) 3 75 37 925
Vancomycin (VA) 35 87.5 5 12.5
Linezolid (12) 30 75.0 10 25.0
Tetracycline (te) 23 57.5 17 42.5

Fisher’s exact test (42.5%), linezolid (25%) then vancomycin (12.5%)

P < 0.001 showed higher resistance of isolates to cefoxitin (92.5%) followed by tetracycline

Table (7): Prevalence of MRSA in dairy cattle farms

Cattle samples No. of examined Positive Fisher’s exact test

samples No. %
Milk 28 6 21.43 P < 0.001 showed higher prevalence
Milking machine swabs 2 22 84.62 in milking machine swabs followed
Nasal swabs 62 33 53.23 by nasal swabs and finally milk
Total 116 61 52.6 samples

Table (8): Prevalence of MRSA in dairy cattle samples in relation to occurrence of mastitis

Source of samples No. of isolates — Mastitis .I\(Iasntls Free

Positive % Positive %
Nasal swabs 33 15 45.45 18 54.55
Milk 6 4 66.67 2 33.33
Total 39 19 48.72 20 51.28
Fisher’s exact test P=0.40

Table (9): Antibiogram pattern of MRSA obtained from cattle samples (n= 61 isolates)

Sensitive isolates

I Resistant isolates
Antibiotics No. % No. %
Cefoxitin ( fox) 13 21.31 48 78.69
Vancomycin (va) 46 75.41 15 24.59
Linezolid (12) 51 83.61 10 16.39
Tetracycline (te) 35 57.38 26 42.62

Fisher’s exact test

P < 0.00 showed higher resistance of isolates to cefoxitin followed by tetracycline,
vancomycin then linezolid with two samples were resistant for the four antibiotics.

As shown in Table (2), it was observed that the
prevalence of MRSA colonization in farm workers was

183



Haggag et al., 2018. AJVS 57 (1):180-186

36.8% that was nearly similar to that of Elemo et al.,
(2017) (39.6%) while it was lower than that of Sarkar
et al., (2014) (70%). On contrary, it was higher than
that obtained by Mekuria et al., (2013) (13.2%).
Studies had confirmed that the persistence of MRSA
carriage in farmers was always associated with
duration of animal contact and it was noticed that
livestock-associated methicillin resistant S. aureus
(LA-MRSA) prevalence dropped during a low
exposure period (Graveland et al., 2011). In the current
study, most of farm workers were living in farms or had
their own animals so they had a contact with one or
more species of animals throughout the day. This
observation may be considered as strong evidence for
the relation between animal exposure and the
persistence of MRSA carriage. Also, it could explain
the higher prevalence in farm worker than HCWs.

As shown in Table (3), it was observed that the
prevalence of MRSA in females (32%) was higher than
males (30.6%) that could be attributed the fact that
females constituted the most of HCWs. This result was
in harmony with Sadek et al., (2013) who found higher
incidence of MRSA in females (60.5%) than in males
(39.5%) and Hefzy et al., (2016) who found that the
prevalence of MRSA was higher in females (67.3%)
than in males (32.7%).

The age wise positivity of MRSA infection was
recorded in Table (4). It was observed that the highest
prevalence was found in age group (20-40 years)
(38.5%) then the age group (>40 years) (23.2%) and
finally the age group (less than 20 years). This result
may be traced back to the fact that the age group (20-
40 years) represented the active age of occupation
where direct contact with infected patients and animals
was likely to occur.

The presented data in Table (5) showed higher
prevalence in patients with autoimmune diseases
(60%) followed by the group of apparently healthy
individuals (43.4%) and lastly patients with chronic
diseases (17.2%). The increased prevalence in patients
with autoimmune diseases may throw the light on the
effect of immune status on colonization of MRSA
where immunodeficiency may increase the ability of
MRSA colonization or even infection (Grimbacher et
al., 2016).

The antibiotic resistance of MRSA positive
human isolates was tabulated in Table (6). It was
observed that most isolates showed higher resistance
for cefoxitin (92.5%) that may be attributed to using a
specific media for MRSA isolation which contained
oxacillin supplementation that was the same generation
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of cefoxitin beta-lactam antibiotic. Similar result was
obtained by Sadek et al., (2013). Also, it was noticed
that tetracycline resistance was 42.5% that could be
explained by due to the frequent using of tetracycline
in both human and animal medication programs. In
addition, linezolid resistance was observed in 25% of
isolates that could be considered as increased
percentage because linezolid resistance was very rare
and it required a specific cfr gene mutation by bacteria
to adapt it and none of the examined humans informed
that they took linezolid. This mutation started in
coagulase negative Staphylococci that was found and
harbored in animals specially livestock as bovine and
many of examined humans informed that they were in
contact with bovine or most of patients who come in
contact with HCWs were farmers so it could
transmitted in between human by contact and
environmental contamination. This finding was
confirmed by that of Garci” et al., (2010) who recorded
linezolid resistant S. aureus (LRSA) outbreak in ICU
in Spain 2010 where 12 cases with no history of
linezolid intake become colonized from a patient who
harbored it at first after linezolid medication intake for
5 days. LRSA was extremely uncommon where only 8
cases from the United States, cases from Germany and
1 case each from the United Kingdom, Brazil and
Colombia have been reported. Moreover, vancomycin
resistance was observed in 12.5% of human isolates.
Vancomycin resistant S. aureus (VRSA) strains were
rarely found these days so our finding could be
considered as high prevalence that could be attributed
to unwise use of vancomycin in hospitals and by
individuals. Usually vancomycin was used as first-line
antibiotics for treating serious MRSA infections. The
first VRSA was discovered in a patient in United States
(Lindgren, 2017).

As shown in Table (7), 28 milk samples collected
from two different dairy cattle farms were examined
for detection of MRSA and only 6 samples were
identified as MRSA (21.4%). Nearly similar results
were recorded in Hong Kong (21.3%), Turkey (17.5%)
and India (29%) (Spohr et al., 2011) while it was higher
than recorded in Korea (3.2%), Malaysia (1.4%) and
Japan (0.9%) (Li et al., 2017). These different
frequencies may be due to different animal populations
studied or the implemented methodologies. Also,
swabs from 26 cups of milking machine were
examined for MRSA and 22 were identified as MRSA
contaminated (84.6%) that was considered very high
percentage and could transmit MRSA to milk and
handlers by contact. There were few studies taking
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milking machine in concern; Spanu et al., (2016) found
that all milking machines were positive for MRSA in a
sheep farm in Italy. In addition, 62 cattle nasal swabs
were tested and MRSA was identified in 33 (53.2%).
These positive cows could be considered a potential
source of MRSA to other cows and human. The
potentiality of the problem may be increased with the
unwise antibiotic use in veterinary field as well as
human population in Egypt that might result in rising
of new resistant strain which could not be treated. The
obtained result was higher than that recorded by
Reshma, (2016) (37.7%) and Kumar et al., (2017)
(34.28%).

In Table (10) the relationship between occurrence
of MRSA and mastitis in both milk samples and cattle
nasal swabs was studied. It was found that MRSA was
detected in milk samples collected from mastitic and
healthy cows with the percentage of 66.67 and 33.3%,
respectively. This results was higher than recorded by
Zutic et al., (2012) (5.9%), Rai and Tiwari, (2016)
(7.4%) and Guimardes et al., (2017) (12.2%) in
infected cows.

The antibiotic resistance of MRSA isolates
obtained from cattle sources was tabulated in Table (9).
It was observed that most isolates showed higher
resistance for cefoxitin (78.7%) in examined MRSA
isolates followed by tetracycline (42.6%), vancomycin
(24%) then linezolid (16%). Two samples were found
to be resistant for the four antibiotics. Osman et al.,
(2015) noticed very low resistance in Vancomycin
(8.5%), tetracycline (25.5%) and Elemo et al., (2017)
from Ethiopia observed resistance as following ;
vancomycin (3%), cefoxitin (60.8%), tetracycline
(54.9%). Linezolid resistance has not previously
detected in coagulase positive S. aureus isolated from
bovine and it was only isolated from coagulase
negative Staphylococci. Staphylococci can exhibit
linezolid resistance by acquisition of cfr gene, which
was originally identified in a bovine Staphylococcus
sciuri isolated in 2000 and was subsequently detected
in a clinical MRSA isolate in 2005. So far, cfr-carrying
staphylococci have spread worldwide, even causing
several outbreaks (Cai et al., 2015). So the detection of
LRSA from S. aureus of bovine origin may be
originated from human source or it may harbor the
same gene as in coagulase negative staphylococci but
both possibilities could not confirmed because multi
locus sequencing typing (MLST) was not available
during the study.

On conclusion, detection of MRSA in both cattle
and human samples constituted a public hazard as well
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as the development of antibiotic resistance. Also, there
was a relationship between animal exposure and the
persistence of MRSA carriage that explained the higher
prevalence in farm worker than HCWs. In addition, the
increased prevalence in patients with autoimmune
diseases may throw the light on the effect of immune
status on colonization of MRSA. Moreover, the
recorded higher tetracycline resistance may be due to
the frequent using of tetracycline in both human and
animal medication programs.

5. REFERENCES:

Alp, E., Damani, N., 2015. Healthcare-associated infections
in intensive care units: epidemiology and infection control
in low-to-middle income countries. The J. Infect.
Developing Countries, 9(10): 1040-1045.

Bradley, A.J., Leach, K.A., Breen, J.E., Green, L.E. and
Green, M.J., 2007. Papers & Articles. The Veterinary
Record, 160, pp.253-258.

Cai, J.C., Hu, Y.Y., Zhou, HW., Chen, G.X., Zhang, R.,
2015. Dissemination of the same cfr-carrying plasmid
among methicillin-resistant Staphylococcus aureus and
coagulase-negative staphylococcal isolates in China.
Antimicrob.Agents Chemotherap. 59(6): .3669-3671.

Cobelji¢, M., Miljkovi¢-Selimovi¢, B., Paunovié¢-
Todosijevi¢, D., Velickovi¢, Z., LepSanovié, Z., Zec, N.,
Savi¢, D., Ili¢, R., Konstantinovi¢, S., Jovanovié, B.,
Kosti¢, V., 1996. Enteroaggregative Escherichia coli
associated with an outbreak of diarrhoea in a neonatal
nursery ward. Epidemiol. Infect. 117(1):.11-16.

Daka, D., Yihdego, D., 2012. Antibiotic-resistance
Staphylococcus aureus isolated from cow’s milk in the
Hawassa area, South Ethiopia. Annals Clin. Microbiol.And
Antimicrob.11(1):26.

Denis, O., Suetens, C., Hallin, M., Catry, B., Ramboer, 1.,
Dispas, M., Willems, G., Gordts, B., Butaye, P., Struelens,
M.J., 2009. Methicillin-resistant Staphylococcus aureus
ST398 in swine farm personnel, Belgium. Emerging
Infectious Dis. 15(7): 1098.

Elemo, K.K., Sisay, T., Shiferaw, A., 1. College of
Agriculture and natural resources, Animal and Range
Sciences Course Team, Madda Walabu University, Bale-
Robe, Ethiopia 2. College of Veterinary Medicine and
Agriculture, Addis Ababa University, Bishoftu, Ethiopia.

Elhaig, M.M., Selim, A., 2015. Molecular and
bacteriological investigation of subclinical mastitis caused
by Staphylococcus aureus and Streptococcus agalactiae in
domestic bovids from Ismailia, Egypt. Trop. Anim. Health
Product.47(2): 271-276.

Falagas, M.E., Karageorgopoulos, D.E., Leptidis, J.,
Korbila, I.P., 2013. MRSA in Africa: filling the global map
of antimicrobial resistance. PloS one, 8(7), p.e68024.

Fitzgerald, J.R., Sturdevant, D.E., Mackie, S.M., Gill, S.R.
and Musser, J.M., 2001. Evolutionary genomics of
Staphylococcus aureus: insights into the origin of



Haggag et al., 2018. AJVS 57 (1):180-186

methicillin-resistant strains and the toxic shock syndrome
epidemic. PNAS 98(15): 8821-8826.

Garcia, M.S., De la Torre, M.A., Morales, G., Pelaez, B.,
Tolén, M.J., Domingo, S., Candel, F.J., Andrade, R.,
Arribi, A., Garcia, N., Sagasti, F.M., 2010. Clinical
outbreak of linezolid-resistant Staphylococcus aureus in an
intensive care unit. Jama 303(22): 2260-2264.

Graveland, H., Wagenaar, J.A., Bergs, K., Heesterbeek, H.
and Heederik, D., 2011. Persistence of livestock associated
MRSA CC398 in humans is dependent on intensity of
animal contact. PloS one 6(2): e16830.

Grimbacher, B., Warnatz, K., Yong, P.F., Korganow, A.S.,
Peter, H.H. 2016. The crossroads of autoimmunity and
immunodeficiency: lessons from polygenic traits and
monogenic defects. J. Allergy Clin. Immunol. 137(1): 3-
17.

Guimardes, F.F., Manzi, M.P., Joaquim, S.F., Richini-
Pereira, V.B.,Langoni, H., 2017. Outbreak of methicillin-
resistant  Staphylococcus aureus (MRSA)-associated
mastitis in a closed dairy herd. J. Dairy Sci., 100 (1): 726-
730.

Hefzy, E.M., Hassan, G.M., Abd El Reheem, F., 2016.
Detection of Panton-Valentine leukocidin-positive
methicillin-resistant Staphylococcus aureus nasal carriage
among Egyptian health care workers. Surgical infections,
17(3): 369-375.

Hoedemaker, M., 2001. Neuere Aspekte zur Bek&mpfung
von Staphylococcus aureus Mastitiserreger. Tierérztl.
Prax, 29, pp.1-7.

Huijsdens, X.W., Van Dijke, B.J., Spalburg, E., van Santen-
Verheuvel, M.G., Heck, M.E., Pluister, G.N., Voss, A,
Wannet, W.J.,.De Neeling, A.J., 2006. Community-
acquired MRSA and pig-farming. Annals clinical
Microbiol. Antimicrob, 5(1), p.26.

Kumar, A., Kaushik, P., Anjay, P.K., Kumar, M., 2017.
Prevalence of methicillin-resistant Staphylococcus aureus
skin and nasal carriage isolates from bovines and its
antibiogram. Vet. World 10(6): 593.

Leonard, F.C., Markey, B.K. 2008. Meticillin-resistant
Staphylococcus aureus in animals: a review. Vet. J.
175(1), pp.27-36.

Li, T., Lu, H., Wang, X., Gao, Q., Dai, Y., Shang, J. and Li,

M., 2017. Molecular characteristics of Staphylococcus

aureus causing bovine mastitis between 2014 and 2015.

Frontiers in cellular and infection microbiology, 7, p.127.

Lindgren, A.K., 2017. MRSA colonization. Aspects on

epidemiology and treatment.

Mekuria, A., Asrat, D., Woldeamanuel, Y., Tefera, G.,
Identification and antimicrobial susceptibility —of
Staphylococcus aureus isolated from milk samples of dairy
cows and nasal swabs of farm workers in selected dairy
farms around Addis Ababa, Ethiopia.

Mohammed, S., Nigatu, S., 2015. Review on Livestock
Associated Methicillin Resistant Staphylococcus aureus
and its Zoonotic Importance. Int. J. Microbiol. Res, 6,
pp.164-174.

186

Osman, K.M., Abd El-Razik, K.A., Marie, H.S., Arafa, A,
2016. Coagulase-Negative Staphylococci Collected from
Bovine Milk: Species and Antimicrobial Gene Diversity.
J. Food Safety 36(1): 89-99.

Rai, A., Tiwari, H.K., 2016. Prevalence and Antimicrobial
Resistance of Methicillin Resistant Staphylococcus aureus
(MRSA) in Cow Milk from Gangtok, East Sikkim.

Reshma, S., 2016. Isolation, identification and molecular
characterization of methicillin resistant staphylococcus
aureus (MRSA) from nasal swabs of apparently healthy
cattle, buffaloes and their handlers.

Sadek, S.E.A., Abdelrahman, A.T., Abdelkader, N.G. and
Abdelrahim, M.E., 2013. Clinical and microbiological
effect of linezolid on methicillin-resistant staphylococcus
aureus (MRSA) colonization in healthcare workers in
Egypt. Middle-East J. Scient. Res. 15(10):1440-1449.

Safdar, N., Bradley, E.A., 2008. The risk of infection after
nasal colonization with Staphylococcus aureus. The Am. J.
Med. 121(4), pp.310-315

Sarkar, P., Mohanta, D. and Debnath, C., 2014.
Staphylococcus aureus in dairy animals and farm workers
in a closed herd in Karnal, North India: Assessment of
prevalence rate and COA variations. Int. J. Innov. Res.
Sci. Eng. Technol, 3(4): 10962-10972.

Spanu, V., Spanu, C., Piras, F., Colleo, M., Scarano, C., De
Santis, E. 2016. Multidrug resistant and Methicillin
Resistant Staphylococcus aureus (MRSA) isolated from
raw sheep’s milk. In LXX SISVET.

Spohr, M., Rau, J., Friedrich, A., Klittich, G., Fetsch, A.,
Guerra, B., Hammerl, J.A. and Tenhagen, B.A., 2011.
Methicillin-Resistant Staphylococcus aureus (MRSA) in
Three Dairy Herds in Southwest Germany. Zoonoses and
Public Health, 58(4), pp.252-261.

Van Den Broek, I.V.F., Van Cleef, B.A.G.L., Haenen, A,
Broens, E.M., Van Der Wolf, P.J., Van Den Broek,
M.J.M., Huijsdens, X.W., Kluytmans, J.A.JW., Van De
Giessen, AW., Tiemersma, E.W., 2009. Methicillin-
resistant Staphylococcus aureus in people living and
working in pig farms. Epidemiol. Infection, 137(5): 700-
708.

VandenBergh, M.F., Yzerman, E.P., van Belkum, A,
Boelens, H.A., Sijmons, M., Verbrugh, H.A., 1999.
Follow-up of Staphylococcus aureus nasal carriage after 8
years: redefining the persistent carrier state. Journal of
clinical microbiology, 37(10), pp.3133-3140.

Witte, W., Strommenger, B., Stanek, C., Cuny, C., 2007.
Methicillin-resistant Staphylococcus aureus ST398 in
humans and animals, Central Europe. Emerging infectious
diseases, 13(2), p.255.

Zutic, M., Cirkovic, I., Pavlovic, L., Zutic, J., Asanin, J.,
Radanovic, O., Pavlovic, N., 2012. Occurrence of
methicillin-resistant  Staphylococcus aureus in milk
samples from Serbian cows with subclinical mastitis.
African J. Microbiol. Res. 6(29): 5887-5889.



