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Staphylococcus aureus is considered one of the Zooanthroponotic diseases that normally
colonize skin and mucus membrane of human and can also spread from human to animals by
direct or indirect contact during milking and causes disease to animal and human. The
occurrence of S. aureus was determined by using conventional cultural techniques and
biochemical identification. A total of 304 samples were collected from different dairy farms,
237 animal samples collected from (66 cows and 13 buffaloes) including 3 samples (milk
sample, teat swab and nasal swab) from each animal.In addition to 15 samples were collected
from dairy utensils (6 Hand and 9 machine milking). As well as 52 samples from dairy workers
(26 nasal swabs and 26 hand swabs).The results of nasal swabs were 3/66(4.55%) and
2/13(15.38%)from cattle and buffaloes respectively, and teat swabs were 4/66(6.06%)
and2/13(15.38%)from cattle and buffaloes respectively.Also, 5/66(7.58%) of cow’s milk were
positive for S.aureus. Moreover, the results of machine and hand milking dairy utensils were
11.11% and 50%respectively. The results of dairy worker’s hand and nasal swabs were 23.08%
and 15.38%.S. aureus isolates (n=30) showed resistance againstamoxicillin/clavulanic acid
(96.7%), ampicillin (90%), and cefotaxime (53.3%).and greater sensitivity to levofloxacin
(100%), ciprofloxacin (70%), erythromycin and azithromycin (both 56.7%), ceftriaxone
(26.7%). The risk of contamination of the milk increased by contaminated hand workers, dirty

utensils with poor hygiene of the farm.

1. INTRODUCTION

Staphylococcus aureus is a major zoonotic pathogen that not
only produce large economic losses in dairy animal
production but also poses a risk to public health (Zhou et al.,
2017).Staphylococcus aureus is a well-known opportunistic
bacterium that can infect dairy animals as well as people. It
is the third most prevalent causes of foodborne illness
globally (Banu et al., 2022).The bacterium is a frequent
colonizer and is thought to be a part of the natural
commensal flora of people and animals, colonizing about
30-50% of the human population(Dweba et al., 2018). In
humans, S. aureus colonizes the skin and nasal passages.
Additionally, it is an opportunistic pathogen that can cause
potentially fatal invasive diseases such bacteremia,
pneumonia, endocarditis, and osteomyelitis in addition to
superficial skin and soft tissue infections(Crosby et al.,
2016). The pathogenicity of Staphylococcus aureus, which
causes numerous human illnesses is primarily regulated by a
number of virulence factors (Rasmi et al., 2022). Human
staphylococcus occurs in three significant forms: food
poisoning, suppurative disease or as a carrier state
(subclinical commensal infection).Staphylococcus aureus
may be the principal food-borne pathogen that affects people
and animals with health issues. Additionally, it is one of the
main contributors of bovine mastitis, which has a significant
negative impact on milk quality and production, causing
financial losses in the dairy industry (Merz et al., 2016).
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Staphylococcus aureus is a major cause of intramammary
infections in dairy cows; the various prevalence's of mastitis
reported may be due to a combination of S. aureus virulence
factors other than host factors. S. aureus produces
haemolysins, leukocidins, enterotoxins, and superantigens
that cause intramammary infection and aid the pathogen in
evading the immunological response of the host (Magro et
al., 2017). Staphylococcal food poisoning is produced by
ingesting the toxins that S. aureus produces. Food handlers
have enterotoxin-producing S. aureus on their hands, in their
noses, and are the primary direct or indirect sources of food
contamination (Argudin et al., 2010)Additionally, it is
crucial to take consideration that this organism has the
capacity to develop resistance to nearly all antimicrobial
drugs (Zhang et al., 2018). Staphylococcus aureus'
development of antibiotic resistance presented a significant
veterinary and public concern on a global scale. As a very
adaptable pathogen, S. aureus can rapidly acquire resistance
genes. Bacterial resistance has existed before the widespread
use of antibiotics. Yet, since the discovery of penicillin-
resistant S. aureus in the early 1940, reports of S. aureus
resistance developments have been made. Since then, S.
aureus has gained widespread recognition as the most
frequent reason for nosocomial, public, and livestock-related
infection (Bitrus et al., 2018). The aim of this study was to
detect the presence of S. aureus in milk; nasal, teat swabs of
dairy animals; utensils and also, hand swabs and nasal swabs
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from dairy workers from different dairy farms, also detect its
antimicrobial resistance and risk factors.

2. MATERIAL AND METHODS
2.1. Sampling

A total of 304 samples include (237 animal samples, 15
utensils and 52 human samples) were collected from four
different dairy farms in Qalyobia governorate

2.1.1. Animal samples

A total of 237 samples were collected from 79 Animals (66
cows and 13 buffaloes). From each animal, we collected 3
samples including milk sample, teat swab and nasal swab.in
addition to 15 samples were collected from dairy utensils
(Hand and machine milking). Milk sample were collected
from the udder of the examined dairy animals according to
Hogan et al., (1999). Teat skin swabs were collected

according to Da Costa et al., (2014). The swabs were
Table (1): The number and type of collected samples from each farm

immediately put into sterile tubes with 5 ml of buffered
peptone water after collection and carried in ice box to the
laboratory to be examined. Nasal swabs were collected
according to VandenBergh et al., (1999).Sample from dairy
utensils used in hand and machine milking(Automated
milking suction machine with teat cups) according to Silva
et al., (2000) by using sterile swabs previously soaked in
buffered peptone water.

2.1.2. Human samples

A special consent was obtained from dairy workers at each
dairy farm for collection of hand and nasal swabs. Ethical
approval number (BUFVTM-18-06-23). A total of 52
human samples included nasal swabs from the anterior nares
and hand swabs from the palm of the hand and area between
fingers, and also finger tips and nails. The collected samples
were labeled and transport in ice box to the laboratory for
examination (table 1).

Farm Animals Milk Teat swabs Nasal swabs Dairy utensils Human Human Total human
samples nasal swabs hand swabs samples
Farm(1) 16 16 16 16 3(Hand milking) 3 3 6
Farm(2) 3 3 3 3 2(Hand milking) 3 3 6
Farm(3) 8 8 8 8 1(Hand milking) 5 5 10
Farm(4) 52 52 52 52 9(Machine milking) 15 15 30
Total 79 79 79 (69 healthy 79 (75 healthy 15 26 (25 healthy 26 (19 healthy 52

animals and 10

with skin lesion) nasal catarrh)

animals and 4 with

and 1 with nasal and 7 with skin

catarrh) lesion)

2.2. Isolation of S. aureus

Pre-enrichment was carried out in Buffered peptone water
(BPW) (Oxoid, CM509, Adelaide, Australia) (Addis et al.,
2011).5 ml of milk sample were homogenized with 45 ml of
BPW for pre-enrichment and then incubated at 37°C for 24
hours. Hand, nasal, teat swabs and milking utensils samples
were inserted into sterile tubes with 5ml BPW, and then
incubated at 37°C for 24 hours. Isolation of S. aureus was
attempted according to Singh et al., (2008)with slight
modification. The selective medium used for isolation of S.
aureus was Baird Parker Agar (BPA) (HIMedia PvtLtd). A
loopful from the pre enriched samples in BPW were streaked
on BPA and incubated for 48 hours at 37°C. Suspected
colonies (black, shiny, convex colonies surrounded by clear
halo zone) were streaked on Mannitol salt agar plates
(HIMedia™ PvtLtd) and then incubated at 37°C for 24-28
hours for further identification.

2.3. Biochemical identification

2.3.1. Staining technique (Habib et al., 2015)

Smears of the isolated colonies of pure culture were prepared
and stained with Gram’s Method and the characteristics of
the organisms were recorded as its being Gram-negative or
Gram-positive.

2.3.2. Coagulase test: according to Gillies and Dodds,
(1984) using slide test and tube test

2.3.3. Catalase Test(Harrigen and McCance, 1966)

Add 2-3 drops of 3% hydrogen peroxide to 24 hours agar
slant culture, bubbling will instantly occur and is regarded
as positive and indicate presence of catalase.

2.4. Determination of Antimicrobial resistance of S. aureus
isolates

41

Thirty S. aureus isolates were tested using the disk diffusion
method on Mueller- Hinton agar plates (MHA) (Oxoid) for
8 commonly used antibiotics (Oxoid). The antibiotic discs
used in this study included ampicillin (AM 10), amoxicillin/
clavulanic acid (AMC30), ceftriaxone (CRO30),
ciprofloxacin (CIP5), erythromycin (E15), cefotaxime
(CTX30), levofloxacin (LEVS5), azithromycin (AZM15)
were applied onto MHA plates .the plates were aerobically
incubated at 37°c for 24 h, and the diameter of inhibition
zone was measured (in mm)(CLSI, 2011).

2.5. Risk factors associated with S. aureus infection within
the examined dairy farms

Investigation of risk factors for infection with S. aureus in
dairy farms using history data which covered those points
(type of milking, disinfection of milking equipment, signs of
mastitis and hygienic condition of the farm).

3. RESULTS
3.1. Occurrence of S. aureus from the samples

Out of 304 samples from tested dairy animal ,human and
dairy utensils  that were cultured on Baired parker
Agar(BPA) and Mannitol salt agar we found that 136 strains
were identified on BPA as typical colony( black, shiny,
convex colonies 1-4 mm in diameter ) appeared after 24 h of
incubation due to tellurite reduction , lightening clear halo
develops around colonies from coagulase positive
Staphylococcus aureus, and upon further incubation after 48
h produce an opaque zone due to an egg yolk — lecithinase
reaction (lypolytic activity) (figl). On Mannitol salt agar
appear yellow colony surround by yellow halo (Mannitol
fermentation).S. aureus isolates showed positive results for
gram staining with grape like clusters gram positive cocci by
oil immersion lens(figl). Staphylococcus aureus isolates
were positive for coagulase, catalase. Out of 136 strains, 30
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strains were purified as coagulase positive S. aureus as

showed in table (2) and table (3).

Table (2): Percentage of S. aureus isolated from the examined animal samples

Species
Cow buffaloes Total
A 63 12 75
Nasal swabs from B 3 1 4
Total 66 13 79
A 58 11 69
Teat swabs from C 8 2 10
Total 66 13 79
Positive No and A 2(3.17) 1(8.33) 3(4)
% from nasal B 1(33.33) 1(100) 2(50)
swabs Total 3(4.55) 2(15.38) 5(6.33)
Positive No and A 2(3.45) 0(0) 2(2.89)
% from teat swabs C 2(25) 2(100) 4(40)
Total 4(6.06) 2(15.38) 6(7.59)
No 66 13 79
Milk sample Positive No
P o 5(7.58) 0 5(6.33)
. . No 9 Machine milking + 6 Hand 15
Dairy utensils milking
Positive No
nd% 1(11.11) + 3 (50) 4(26.67)

A: apparently healthy animal, B: animal with nasal cattarhal, C: animal with
skin lesion
Table (4): Antimicrobial resistance of S. aureus isolates (n=30)

Table (3): Percentage of S. aureus isolated from Dairy worker samples

Samples Examined. No. Positive %
Nasal swabs from

A 25 3 12

B 1 1 100
Total 26 4 15.38
Hand swabs from

A 19 2 10.53

C 7 4 57.14
Total 26 6 23.08
Total hand and nasal swabs 52 10 19.23

A: apparently healthy human, B: Human with nasal catarrh, C: Human with
skin lesion

3.2. Antimicrobial resistance of S. aureus isolates

We performed the antimicrobial resistance analysis of the
purified S. aureus isolates (n=30) obtained from animal,
human and utensil samples using disc diffusion technique
(fig 2). A total of 8 antibiotics were used in this analysis.
Diameter of inhibition zone was measured (in mm) and
compared to CLSI (2011).The antibiotic sensitivity test
results were listed in table (4)

Resistance Intermediate Sensitive

Antibiotic discs Antimicrobial classes No % No % No %
Ampicillin (AM10) Penicillins 27 90 0 0 3 10
Amoxicillin/ clavulanicacid B-lactams 29 96.7 0 0 1 3.3
(AMC30)

Ceftriaxone (CRO30) Cephalosporins 1 33 21 70 8 26.7
Cefotaxime (CTX30) Cephalosporins 16 53.3 10 33.3 4 133
Levofloxacin (LEV5) Fluoroquinolones 0 0 0 0 30 100
Ciprofloxacin (CIP5) Fluoroquinolones 4 13.3 5 16.7 21 70
Erythromycin (E15) Macrolides 10 33.3 3 10 17 56.7
Azithromycin (AZM15) Macrolides 7 23.3 6 20 17 56.7

% according to total number of S. aureus isolates (n=30)

3.2. Risk factors associated with S. aureus infection

The results of the questionnaire listed in table (5)
Table (5): Risk factor associated with contamination of milk according to the
collected history data

Variable Examined. No. Positive %
Milk collection

Automatic 52 1 1.92
Manual 27 4 14.81
Total 79 5 6.33
Disinfection of milking utensils

Yes 9 1 11.11
No 6 3 50
Total 15 4 26.67
Hygienic condition of the farm

Good 197 9 4.57
poor 107 21 19.63
Total 304 30 9.87
Signs of mastitis

Yes 9 2 22.22
No 70 3 4.29
Total 79 5 6.33

Fig.1. Isolation and identification of staph. aureus

A. S. aureus colonies on Baird parker Agar (Black, shiny, convex colonies 1-
4 mm in diameter surrounded by outer clear halo and opaque zone)., B. S.
aureus on Mannitol salt agar.,C. Gram staining of S. aureus showing grape
like clusters.,D. Positive tube coagulase test (The entire contents of the tube
were coagulated and were not displaced when the tube was inverted), E.
Positive slide coagulase test (Staph aureus clumped within 15 seconds).,F.
Positive catalase test (Bubbling will instantly occur)
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Fig. 2. Antimicrobial susceptibility test for S. aureus

4. DISCUSSION

The results recorded in table (2) revealed that the occurrence
of S. aureus in the examined 66 cows was 4.55% from nasal
swabs (33.33% with nasal catarrh and 3.17% apparently
healthy animals), 6.06 % from teat swabs (25% with skin
lesion and 3.45%apparently healthy animals) and 7.58%
from milk. These results were nearly similar to (Dastmalchi
et al, 2020)(5.1%)for nasal swabs,(Tibebu et al,
2021)(10%) for teat swabs and(Sotohy et al., 2022)(11.6%)
for milk, higher than (Leigue et al., 2017)(2%) for milk and
lower than , (Rasol et al, 2023)(62.7%)for nasal swabs and
(Badawy et al., 2022)(25%) for teat swabs .

Concerning the occurrence of S. aureus in the examined 13
buffaloes, it was 15.38% from nasal swabs (100% with nasal
catarrh and 8.33% apparently healthy animals), 15.38%
from teat swabs (100% with skin lesion and 0% apparently
healthy animals) .These results were nearly similar to
(Badawy et al., 2022) (16.7%) for teat swabs, higher than
(Badua et al., 2020) (7.03%)and lower than , (Hassan et al.,



Sallamet al. (2023)

BVMJ 45 (1): 40-45

2017) (40%)for nasal swabs. In this study, S. aureus not
isolated in buffaloes’ milk, this may be attributed to
S. aureus was the most common pathogens found (76.2% of
the pathogens found), and the prevalence of mastitis was
reported to be 10% per cow on a private farm. On the other
hand, mastitis frequency reached as high as >60% on the
examined government farm that raised Holstein-Friesian
cattle. Contrary to popular belief, buffaloes appear to have
higher mastitis resistance than cows(Vink, 1995),It indicates
that buffaloes have a stronger innate immunity to fight
against infection(Chanu et al., 2018). The discrepancy
between results of animals in this study and other authors
may be due to the level of hygienic measures adopted in
animal housing and environment.

Regarding to the occurrence of S. aureus in examined dairy
utensils, it was higher in hand milking (50%) than machine
milking (11.11%).This may be attributed to inadequate
cleaned and sanitized hands of milkers may be a source of
infectious diseases spreading during milking procedures .
Assessment of the effects of manual and automated milking
methods on udder health depends on the production of high-
quality and sanitary milk. Therefore, hand milking is
typically seen as carrying a larger risk of contamination than
mechanical milking, Milker’s hands can be a key factor in
spreading of udder diseases; however, if machine milking is
done properly, this problem may be avoided(Singh et al.,
2019).

Staphylococcus aureus is the cause of a wide range of
different kinds of major and minor pyogenic infections, and
also occurs harmlessly as a commensal in the anterior nares
and on moist areas of skin in 20 to 30 % of healthy persons.
Examined dairy workers reveled that out of 26 nasal swabs,
4 isolates (15.38%) (100% with nasal catarrh and 12%
apparently healthy humans) were obtained and 6 isolates
(23.08%) (57.14% with skin lesion and 10.53% apparently
healthy humans) were obtained from hand swabs. These
results were nearly similar to (Pala et al., 2010)(15.2%) for
nasal swabs, higher than (Banu et al., 2022)( 22.73%)and
lower than , (Diab et al., 2021)(44.2%)for hand swabs.
Results in Table (4) showed high resistance to
ampicillin(90%),nearly similar to(Neelam et al., 2022) (
89.9%) and (Gebremedhin et al., 2022),who detected high
resistance against ampicillin (95%). Resistance rate of
isolates to amoxicillin/clavulanic acid in the current study
was 96.7%, nearly similar to(Rasmi et al., 2022),who found
that 91.5% of isolates were resistant to amoxicillin/
clavulanic acid. On the other hand,21.4% of isolates were
resistant to amoxicillin/clavulanic acid according to
(Algammal et al., 2020). These results could be explained
by the frequent use of beta-lactam antibiotics like ampicillin
on dairy cattle farms in the study area may be the cause of
the high ampicillin resistance profiles of S. aureus found in
this investigation. The most effective antibiotics for treating
mastitis are still B-lactams, which are thought to put selective
pressure on S. aureus and increase the resistance due to their
widespread use (Guimaraes et al., 2017).

The current study also revealed resistance to cefotaxime
(53.3%), nearly similar to(Elias et al., 2020) (47.06%) . On
the other hand, (Banu et al., 2022)found the highest numbers
of isolates were susceptible to Cefotaxime (70.7%).The
current study revealed that 100% of all S. aureus isolates
were sensitive to levofloxacin, nearly similar to(Akanbi et
al., 2017)( 86.7%) . Lower percentage was recorded
by(Neelam et al., 2022) (16.36%).The results showed
sensitivity of S. aureus against erythromycin and
azithromycin were 56.7% for both. These were nearly
similar to (Hassani et al., 2022) who reported that 44.68% of
isolates were sensitive to azithromycin.(Algammal et al.,
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2020) reported that 63.1 % of isolates were sensitive to
erythromycin. On the other hand,(Geletu et al., 2022)
reported that 19.4% of S. aureus isolates were sensitive to
erythromycin while higher resistance to erythromycin, 70%
was recorded by(Akanbi et al., 2017) .on the other hand,
(Wang et al., 2016)who revealed that 68.6% of all S. aureus
isolates were resistant to erythromycin and azithromycin.
The table showed higher sensitivity to ciprofloxacin
(70%).nearly similar to (Banu et al., 2022) (82.9%) .but
higher than that obtained by (Tiwari et al., 2022)
(15.8%).The sensitivity for ceftriaxone was (26.7%),and this
is nearly similar to (Neelam et al., 2022) ( 29.09%).but
higher than(Geletu et al., 2022)(0%)and lower than (Ullah et
al., 2022)(85%).

One of the primary and last processes that affect a dairy
farm's profitability is milking. Farmers, however, deal with
a number of difficulties, such as low productivity, poor
hygiene, and times for daily milking. The frequency of intra
mammary infections might vary according on the method of
milking, whether it is by machine or by hand. Hand milking
dairy cows exposes them to risks of injury, disease
transmission, and incomplete udder emptying, which affects
both the health and subsequent milk production of the cow
(Ombuna, 2018). In this study as illustrated in table (5), the
isolation of S. aureus in milk that collected either automated
or hand was 1.92% and 14.8% respectively and the isolation
rate is higher in mastitic animals than apparently healthy
animals. The hygienic condition of the farm revealed 3 farms
were poor hygiene and not disinfects the udder or teats or
equipment and 1 farm was good. Carrier states in animals
and humans are dangerous because devitalized skin or
mucous surfaces generally serve as portal of entry to S.
aureus in nasal and skin carriers, in addition environmental
stresses or other diseases are also predisposing factors for
changing carrier states to staphylococcal infections(Acha
and Szyfres, 2003).

5. CONCLUSION

It could be concluded that S. aureus is ubiquitous in nature
and isolated from animals’ milk, teat swabs and nasal swabs
with high prevalence rate occurs due to contamination by
hand of dairy workers and milking utensils through hand
milking indicating that there is a relationship between
isolation from animals and dairy workers. The isolates have
shown resistance against antibiotics duo to uncontrolled use
of antibiotics in treatment of animals in dairy farms which
causes problems to animal and human. Additionally, bad
hygienic measure during milking procedure and poor
housing of animals help spread S. aureus among animals.
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