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Abstract

A cross-sectional study was conducted on lactating dairy cows to determine the prevalence and drug resistance pattern of S.

aureus in small holder dairy farms from November 2012 - April 2013 in Wolayta sodo, Ethiopia. The result of this study shown that

the overall prevalence of S. aureus was found to be 32.14%. The prevalence of S. aureus showed significant variation among different

breeds (P= 0.001), age (P= 0.035) and parity (P= 0.001). The prevalence of S. aureus was higher in cows that were cross breeds, were
above five years and had parity of above two. There was no significant difference of S. aureus prevalence among different stages of

lactation (P > 0.05). According to the results of antimicrobial susceptibility testing, S. aureus was highly susceptible to Ciprofloxacin

(100%). S. aureus isolates were highly resistant to Penicillin G (93.3%), Streptomycin (53.3%), Tetracycline (40%) and Sulfamethox-

azole-trimethoprim (26.7%). There is higher prevalence of S. aureus in lactating dairy cow’s milk in the study area that needs further
attention and investigation in line with its public health impact. Ciprofloxacin could be the drug of choice in the present study and
indiscriminate use of antibiotics in the dairy farms should be avoided to minimize drug resistance.
Keywords: Prevalence; Staphylococcus aureus; Antimicrobial resistance test; Wolayta sodo

Introduction
Food-borne diseases are of a major concern, worldwide. Milk and milk products are the prime habitat to complex microbial ecosys-

tems; these are responsible for the broad variations in taste, aroma and texture of milk and milk products [1].

Staphylococcus organisms are widely spread in many foods and low contamination levels that favor growth and multiplication could

induce staphylococcal food poisoning [2]. In human and veterinary medicine, infections due to Staphylococcus aureus are of major importance. It can cause a wide range of infections in food producing animal and is recognized worldwide as a major pathogen causing subclinical intramammary infection in dairy cows causing significant losses in the dairy industry [3-6].

Staphylococcus aureus is a gram-positive, catalase-positive, usually oxidase-negative, facultative anaerobic coccus, which belongs to

the family of Micrococcaceae and the group of Staphylococci [7]. Staphylococcal enterotoxins are a major cause of food poisoning, which
typically occurs after ingestion of different foods, particularly processed meat and dairy products, contaminated with S. aureus by improper handling and subsequent storage at elevated temperatures [8]. Milk has been reported as a common food that may cause staphylococcal poisoning [9].

The rise of drug-resistant virulent strains of Staphylococcus aureus is a serious problem in the treatment and control of staphylococcal

infections. S. aureus can cause hard-to-treat infections because they are becoming resistant to most of the antibiotics such as beta-lactams,
aminoglycosides and macrolides and they have the potential to cause zoonotic infections in humans [10]. Thus the main objective of this

study was to isolate Staphylococcus aureus from samples of lactating dairy cow’s milk from Wolayta sodo and to determine their antibiotic
resistance patterns.
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Study Area
The study was conducted in Wolayta Sodo, Southern Ethiopia. Wolayta Sodo is located about 390 km south of Addis Ababa. It is located

at latitude of 8°50°N and longitude of 37°45°E. The Altitude varies from 1100-2950 m.a.s.l. The area experiences mean annual temperature of about 20°C. The mean maximum temperature is 26.2°C and the average monthly minimum temperature is 11.4°C. The rainfall

regimes over much of the area are typically bimodal with the big rainy season extending from June to September and a small rainy season
occurring from February to April. The mean annual rain fall of the area ranges from 450-1446 mm with the lowest being in low land and
highest in high land.
Study Design

A cross-sectional study was conducted to determine the prevalence of S. aureus from lactating dairy cows in Wolayta sodo from No-

vember 2012 - April 2013.

Sample Size Determination

Sample size was determined by using the formula for simple random sampling [11] at 95% confidence interval, 5% precision and with

an expected prevalence of 15 % from previous study in similar study area [12].
Milk Sample Collection

Milk samples were collected by a standard milk sampling techniques [13] from cows that show CMT +ve reactions. The udder and

teats were cleaned by tap water, dried and soaked in 70% alcohol to prevent contamination. The near teats were sampled first followed
by the far once. 10 ml of milk was collected into a sterile test tube after discarding the first 3 milking stream, placed in racks for ease of
handling and then finally transported to Sodo regional veterinary laboratory using an ice box and stored at 4oC until inoculation.
Bacteriological Examination

Bacteriological examination was done according to the NMC [13] and Quinn., et al. [14]. A loopful of milk sample was streaked on blood

agar enriched with 7% defibrinated sheep blood (Oxoid, UK) using the quadrant streaking method for each quarter. Blood agar plates
were incubated aerobically at 37°C for 24-48 hr. The plates were examined for gross colony morphology, pigmentation and hemolytic

characteristics at 24-48 hr. Presumptive colonies of S. aureus were selected and sub cultured on nutrient agar (Oxoid, UK) and incubated
aerobically at 37°C for 24-48 hr. Bacteria were identified according to their gram reaction, morphology, catalase test, tube coagulase test
and mannitol fermentation. Samples were considered positive for S. aureus when at least one colony was identified as S. aureus.
Antimicrobial Resistance Test

After isolation and identification of S. aureus, then 30 isolates were evaluated using disk diffusion method for their antimicrobial re-

sistance to 5 different antimicrobial drugs (Tetracycline, Streptomycin, Penicillin G, Ciprofloxacin and Sulfamethoxazole-Trimethoprim).

Antimicrobial resistance testing was carried out in accordance with the guidelines published by the Clinical and Laboratory Standards
Institute [15]. Selected isolates were first cultured in Tryptone soya broth overnight. A suspension of each test isolate was prepared in 0.9

% saline water to a turbidity equivalent to a 0.5 Mc Farland standard. Each suspension was streaked onto Mueller Hinton Agar (Oxoid,
UK) by sterile swab following which antimicrobial discs (Oxoid, UK) were positioned onto the plates. Inoculated plates were incubated
at 35-37°C for 24 hr (± 2 hr). The zones of inhibition were measured to the nearest millimeter and interpreted according to Clinical and
Laboratory Standards Institute methods [15].
Data Analysis

The data was analyzed by using SPSS software version 20. The effect of risk factors such as breed, age, lactation stage and parity with

possible association of the bacteria was analyzed using univariate logistic regression. Values were considered significant at P < 0.05 was
considered significant in all analysis.
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Result
Prevalence and Associated Risk Factors

From a total of 140 lactating cow’s milk examined, the prevalence of S. aureus was 32.14% (45/140). The prevalence of S. aureus

showed significant variation among different breeds (P= 0.001), age (P= 0.035) and Parity (P= 0.001). But there was no significant dif-

ference of S. aureus prevalence among different stage of lactation. The prevalence of S. aureus was higher in cows that were cross breeds,
were above five years and had parity of above two.
Factors

Category

Total

Positive

Percent

P value

Cross

80

35

43.8

0.001

3.889 1.730

8.742

>5

88

34

38.6

0.035

2.347 1.063

5.181

30.3

0.836

0.833 0.446

1.555

43.5

0.001

4.529 1.910

10.740

Breed

Local

Age
Stage of Lactation
Parity

<5

Mid

Late

Early
>2

<2

60
52
33
57
50
85
55

10

16.7

11

21.2

10
23

40.3

12

24

37
8

14.5

OR

LCL

UCL

OR= Odds Ratio; LCL= Lower Confidence Level; UCL= Upper Confidence Level.

Table 1: Univariable Logistic Regression Analysis of the Association of Different Potential Risk Factors Associated with Prevalence of S. Aureus
(N =140).
Antimicrobial Resistance Test
30 S. aureus isolates were subjected to antibiotic susceptibility tests and 5 antimicrobial agents, from different antibiotic classes were

used. In this study S. aureus were found to be highly susceptible to chloramphenicol (100%). However S. aureus isolates were highly resistant to Penicillin G (93.3%), Streptomycin (53.3%), Tetracycline (40%) and Sulfamethoxazole-trimethoprim (26.7%).
Antimicrobials
Tetracycline

Ciprofloxacin

Streptomycine
Penicillin G

Sulfamethoxazole trimethoprim

Resistance Intermediate Susceptible
No (%)

No (%)

No (%)

12(40)

8(26.7)

10(33.3)

28(93.3)

-

2(6.7)

0(0)

16(53.3)
8(26.7)

0(0)

5(16.7)
7(23.3)

30(100)
9(30)

15(50)

Table 2: Resistance of S.aureus Isolates to Different Antimicrobials (n = 30).

Discussion
The prevalence of S. aureus that was 32.14% in lactating dairy cows milk reported in this study is lower than the reports of 46.7% in

cows by Abera., et al. [16] and 40.6% by Daka., et al. [17]. But it is higher than the study report of Binyam [12]. This study revealed the
prevalence of S. aureus to be affected significantly with breed, age and parity. The prevalence of S. aureus was higher in cows that were
cross breeds, were above five years and had parity of above two. The higher prevalence of S. aureus in cows greater than five years in this
study is in agreement with the report of Abera., et al. [16]. The insignificant difference of S. aureus prevalence between different stages of
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lactation in this study disagrees with the report of Abera., et al. [16] that revealed the significant difference among lactation stages. The
differences in prevalence of S. aureus between different reports could be due to differences in farm management practices, study methodologies and time of sample collection and processing. The results of antimicrobial susceptibility testing, S. aureus was highly susceptible

to Ciprofloxacin (100%). S. aureus isolates were highly resistant to Penicillin G (93.3%), Streptomycin (53.3%), Tetracycline (40%) and
Sulfamethoxazole-trimethoprim (26.7%). The higher resistance of Penicillin G is comparable with the resistance report of Penicillin G
(94.4%) by Aberra., et al. [16]. The resistance of S. aureus to Penicillin may be due to the production of beta lactamase, an enzyme that

inactivates Penicillin. There is higher prevalence of S. aureus in lactating dairy cow’s milk in the study area that needs further attention
and investigation in line with its public health impact. Antibiotics are used unconsciously to treat mastitis in different small holder dairy

farms and it is observed that the level of antibiotic resistance has been rising more and more. Therefore restrictions on the irrational use
of antibiotics should be applied and establishment of standardized monitoring systems in dairy farms are required.

Acknowlegement

The author would like to thank Southern Agricultural Research Institute/Areka Agricultural Research Center for financial support,

Tewodros Getachew for technical support, Wolayta sodo Regional Veterinary Laboratory for the laboratory work and farmers for their
cooperation.

Bibliography
1.
2.
3.
4.
5.
6.
7.
8.
9.

Soomro., et al. “Isolation of Staphylococcus Aureus from Milk Products Sold at Sweet Meat Shops of Hyderabad”. Journal of Biological
Science 3.1 (2003): 91-94.
Addis M., et al. “Isolation and Identification of Staphylococcus species from Ethiopian Cottage Cheese (Ayib) in Bishoftu, Ethiopia”.
Veterinary Research 4.1 (2011): 13-17.

Roberson JR., et al. “Sources of Intramammary Infections from Staphylococcus Aureus in Dairy Heifers at First Parturition”. Journal of
Dairy Science 81.3 (1998): 687-693.
Smith KL and Hogan JS. “The World of Mastitis”. In: Proc. 2nd Intern. Symposium, Mastitis and Milk quality, Vancouver, BC, Canada.
13-15 (2001): 1-12.

Sung JM., et al. “Staphylococcus Aureus Host Specificity: Comparative Genomics of Human versus Animal Isolates by Multi-Strain Microarray”. Microbiology 154.7 (2008): 1949-1959.

Turutoglu H., et al. “Detection of Staphylococcus Aureus in Milk by Tube Coagulase Test”. Bulletin of the Veterinary Institute in Pulawy
49 (2005): 419-422.

Stewart CM. “Staphylococcus Aureus and Staphylococcal Enterotoxins”. Chapter 12 In: Hocking AD (ed) Food borne microorganisms of
public health significance, Australian Institute of Food Science and Technology (NSW Branch), Sydney (2003): 359-380.
Argudin MA., et al. “Food Poisoning and Staphylococcus Aureus Enterotoxins”. Toxins 2.7 (2010): 1751-1773.

Le Loir Y., et al. “Staphylococcus Aureus and Food Poisoning”. Genetics and Molecular Research 2.1 (2003): 63-76.

10. Duran N., et al. “Antibiotic Resistance Genes and Susceptibility Patterns in Staphylococci”. Indian Journal of Medical Research 135.3
(2012): 389-396.
11. Thrusfield M. “Veterinary Epidemiology”. 3rd edition. Blackwell Science Ltd, UK (2005): 233-250.

12. Binyam T. “Isolation and Identification of Methicilin Resistant S. Aureus from Bovine Mastitis Milk in and Around Wolayta Sodo, Southern Ethiopia”. Addis Ababa University, Faculty of Veterinary Medicine, Msc Thesis (2014).
Citation: Fitsum Tessema. “Prevalence and Drug Resistance Patterns of Staphylococcus Aureus in Lactating Dairy Cow’s Milk in Wolayta
Sodo, Ethiopia”. EC Veterinary Science 2.5 (2016): 226-230.

Prevalence and Drug Resistance Patterns of Staphylococcus Aureus in Lactating Dairy Cow’s Milk in Wolayta Sodo, Ethiopia
230

13. NMC (National Mastitis Council). “Microbiological Procedures for the Diagnosis of Bovine Udder Infections”. National Mastitis Council,
Inc, Arlington (1990).
14. Quinn PJ., et al. “Clinical Veterinary Microbiology”. Harcourt publishers, Virginia, USA (2002): 331-344.

15. CLSI (Clinical and Laboratory Standard Institute). “Performance Standards for Antimicrobial Susceptibility Testing”. 24th Informational Supplement (2014).

16. Abera M., et al. “Isolation and Identification of Staphylococcus Aureus from Bovine Mastitis Milk and their Drug Resistance Patterns in
Adama town, Ethiopia”. Journal of Veterinary Medicine and Animal Health 2.3 (2013): 29-34.
17. Daka, D., et al. “Antibiotic Resistance Staphylococcus Aureus Isolated from Cow’s Milk in the Hawassa area, South Ethiopia”. Annals of
Clinical Microbiology and Antimicrobials 11 (2012): 26-31.

Volume 2 Issue 5 May 2016
© All rights reserved by Fitsum Tessema.

Citation: Fitsum Tessema. “Prevalence and Drug Resistance Patterns of Staphylococcus Aureus in Lactating Dairy Cow’s Milk in Wolayta
Sodo, Ethiopia”. EC Veterinary Science 2.5 (2016): 226-230.

