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Abstract

Staphylococcus aureus is an important food-borne pathogen. Enteropathogenic S.aureus in milk should
be regarded as a part of the risk analysis of milk and milk products. A total of 60 milk samples were
collected from 20 small holder dairy farms having 10 or less than 10 cattle from Vallabhnagar tehsil of
Udaipur district, India. The antibiotic susceptibility test for cattle milk samples positive isolates showed
high resistance towards penicillin G 36/40 (90%) and ampicillin 30/40 (75%), and showed resistant to
methicillin 17/40 (42.5%), trimethoprim 17/40 (42.50%), erythromycin 9/40 (22.5%), co-Trimoxazole
10/40 (25%), tetracycline 8/40 (20%), ceftriaxone 7/40 (17.5%), gentamicin 4/40 (10%), azithromycin
5/40 (12.5%), chloramphenicol 1/40 (2.5%), and ciprofloxacin 1/40 (2.5%).
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Introduction

Food-borne diseases and poisonings are the widespread and great public health concerns in the
modern world, where developed and developing countries are largely affected by food-borne
infections. Food-borne diseases not only affect human health but also the economy of the
country M. Staphylococcus aureus is an important food-borne pathogen. Enteropathogenic
S.aureus in milk should be regarded as a part of the risk analysis of milk and milk products.
Staphylococcus food poisoning is caused by ingestion of food containing one or more
preformed enterotoxins (SEs) produced by S.aureus. Staphylococcal food poisoning ranks
third among the reported food-borne diseases in the world 2 31, Symptoms have a rapid onset
and include nausea, vomiting and diarrhoea. This organism has emerged as a major pathogen
for both nosocomial and community-acquired infections 5. Staphylococcus aureus is a
highly pathogen of humans and animals that causes a different type of the disease. The
bacterium is a colonizer of the skin and mucous membrane from where it can invade multiple
organs. In livestock, S. aureus is an important cause of mastitis, skin and soft tissue infections
(SSTI) and to lesser extent infections of the locomotory system 671,

Antimicrobial resistance is a global threat to human and animal health hence a regular
monitoring to determine anti biogram should be essential component of surveillance & 91, The
extensive variability in the anti biogram patterns exhibited by S.aureus from different localities
and at different time intervals suggests that this organism is changing its response to different
antibiotics very frequently.

Materials and Methods

Sample collection: From July 2016 to December 2016, a total of 60 milk samples were
collected from 20 small holder dairy farms having 10 or less than 10 cattle from Vallabhnagar
tehsil of Udaipur district, India. The samples were collected in sterilized milk collecting tubes
transported to laboratory of the Department of Veterinary Public Health, College of Veterinary
and Animal Science, Navania, Vallabhnagar, Udaipur.

Isolation and Identification of Staphylococcus aureus:

Enrichment was carried out in Peptone Water (PW) enrichment broth (SRL). Twenty five ml
milk sample was homogenized with 225 ml sterile enrichment broth peptone water and
enriched for 24 hrs at 37 °C. The medium used for isolation of S. aureus was Mannitol salt
agar (MSA) (SRL). A loopful of inoculum from enrichment were streaked on MSA and
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incubated for 48 hours at 37 °C. Characteristic appearance of
golden yellow colour was considered to be presumptive S.
aureus. The pure cultures were streaked on Nutrient agar
(SRL) and incubated for 24 hours at 37 °C and were further
characterized by biochemical tests.

Morphological characteristics

The Gram stained smear was observed under microscope
which revealed Gram positive, spherical cells arranged in
irregular clusters resembling to bunch of grapes.

Biochemical examination
Biochemical tests were performed to confirm S. aureus using
Catalase test, Coagulase test, Urease test, Motility test, and

growth in TSI.

Results

The present study revealed that the prevalence of S. aureus
was 66.66% (40/60) in the cattle milk samples collected from
Vallabhnagar tehsil of Udaipur district. Antibiotic resistance
patterns of the isolates of S. aureus in the present study
showed highest resistance to Penicillin-G (90.00%) followed
by Ampicillin (75.00%) while 42.50% isolates were resistant
to Trimethoprim and Methicillin, 17.50% to Ceftriaxone,
22.50% to Erythromycin, 25.00% to Co-Trimoxazole, 20% to
Tetracycline, 12.5% to Azithromycin, 10% to Gentamicin and
2.5% isolates were still less resistant to Chloramphenicol and
Methicillin. (Table-1 and Figure-1).

Table 1: Antibiotic resistance patterns of positive isolates of S. aureus from cattle milk samples.

S Antibiotic resistance Pattern
S-No. Antibiotic Sensitive Intermediate Resistant
1. Chloramphenicol 65% (26) 32.5% (13) 2.5% (1)
2. Methicillin 37.5% (15) 20% (8) 42.5% (17)
3. Ciprofloxacin 62.5% (25) 35% (14) 2.5% (1)
4. Azithromycin 65% (26) 22.5% (9) 12.5% (5)
5. Erythromycin 42.5% (17) 35% (14) 22.5% (9)
6. Co-Trimoxazole 47.5% (19) 27.5% (11) 25% (10)
7. Ampicillin 25% (10) 0% (0) 75% (30)
8. Ceftriaxone 40% (16) 42.5% (17) 17.5% (7)
9. Gentamicin 85% (34) 5% (2) 10% (4)
10. Penicillin-G 10% (4) 0% (0) 90% (36)
11. Trimethoprim 37.5% (15) 20% (8) 42.50% (17)
12. Tetracycline 72.5% (29) 7.5% (3) 20% (8)
Antibiogram of S. aureus
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Fig 1: Antibiogram of S.aureus isolates from cattle milk

Discussion

In the present study, the prevalence of S. aureus was recorded
as 66.66% in cattle milk samples. Similar results were also
reported by Sarkar et al., (2014) who recorded 74.5%
prevalence of S. aureus in milk samples [°. However, lower
prevalence was reported by Abdel All et al., (2010); Samaha
et al., (2012); El-Jakee et al. (2013) and Gwida and El-
Gohary (2013) from the raw milk which was 43.1%, 44%,
41.2% and 56%, respectively (111213, 14]

In the present study high prevalence of S. aureus is a cause of
concern for public health but it is supposed that the
prevalence will get decreased after heat treatment of milk.
Similar findings were observed in the study conducted by
Akindolire et al. (2015), who recorded the prevalence of S.

aureus in pasteurized milk (13%) which was comparatively
low when compared with that of raw milk (75%) °1,

In the present study high resistance towards Penicillin-G,
Ampicillin and Trimethoprim was recorded in the S. aureus
isolates recovered from dairy ecosystem. Similar findings,
were observed by Thaker et al., (2013) who indicated that the
overall high percent of S. aureus isolates were resistant to
Penicillin- G (100.00%) and Ampicillin (40.00%) [161. Also it
was reported by Sudhanthiramani et al., (2015) that the
antibiotic susceptibility test of positive isolates showed high
resistance towards Penicillin- G 37/43 (86.04%) and
Ampicillin 32/43 (74.42%) 171,

High prevalence rate of MRSA was recorded by Helal et al.,
(2015) who reported a prevalence rate of 66.6% in human
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nasal swab samples and 77.7% in mastitic milk samples [18],
Slightly, high prevalence of MRSA was recorded by Nusrat
ssset al., (2015) who reported prevalence of MRSA as
58.82% in raw milk cheese samples [¥L.While a lower
prevalence of MRSA was observed in the findings of Kumar
et al., (2011), Sudhanthiramani et al., (2015) and Thaker et
al., (2013) as 13.1%, 13.95% and 0% respectively 16 17.20]

Conclusion

In this preliminary study, S. aureus were isolated from
66.66% (40/60) of raw milk samples collected from small
holder dairy farm, which clearly indicated that there is a
possibility of potential public health threat through
consumption of milk and milk products. All these isolates of
milk presented multiple drug resistance for more than 2 drugs.
This kind of practice may lead to serious public health issues
like food-borne intoxication, or transfer of antibiotic resistant
S. aureus to the human population. Antimicrobial resistance is
becoming an extremely serious global health problem.
Methicillin resistant Staphylococcus aureus (MRSA) is one of
the highest ranking pathogens worldwide and represents a real
challenge to the clinical practice with significant public health
concern.
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