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Introduction
In Ethiopia livestock represents a major national resource 

and form an integral part of the agricultural production system. 
The country has the largest livestock population of any African 
country with estimated 52.13 million and dairy cows are 
representing around 7.2 million [1]. 

Milkproduced from these animals provides an 
importantdietary source for the majority of rural as well 
asconsiderable number of the urban and per-urbanpopulation. 
However; milk production often does not satisfy the countries 
requirement, due to a multitude of factors, out of which disease 
of the mammary glands known as mastitis is among the various 
factors contributing to reduced milk production. According to 
thereports of [2], the total annual national milkproduction in 
Ethiopia ranges from 797, 9000 to 1,197,500 metric tons raw 
milk equivalents. Out of the totalnational milk production, 
between 85 and 89 percent iscontributed from cattle. However, 
this amount is by farbelow the national demand for milk and 
milk products inthe country, given the considerable potential for 
dairy farms income and employment generation from highvalue 
dairy products.

Development of the dairy sector in Ethiopia can contribute 
significantly to poverty alleviation and nutrition in the country 
[3].   Nevertheless, the quality and quantity of milk in the country  

 
deteriorates due to various causes. Mastitis imposes a serious 
problem cause reduction in milk production and remains one of 
the most economically important diseases for the dairy industry 
worldwide irrespective of the species of animals [4,5]. Mastitis 
can cause devastating effects to farmers because of the serious 
economic losses and the danger that the bacterial contamination 
of milk from affected cows may render it unsuitable for human 
consumption [6]. Mastitis, inflammation of the mammary gland, 
is a highly prevalent problem in dairy cattle and is one of the 
most important threats affecting the world’s dairy industry 
[7]. Disease of Bovine mastitis can be clinical or subclinical. 
Clinical cases of mastitis are characterized by the presence of 
one or more of symptoms such as abnormal milk, udder swelling 
and systemic signs including elevated temperature, lethargy 
and anorexia, and sub clinical mastitis are those in which milk 
production decreases and lowered milk quality [8].

Once cows become infected they pose significant problems. 
Staphylococcal mastitis is the commonest and economically 
the greatest concern wherever dairy farming is practiced. 
Staphylococcus aureus is the etiological agent more commonly  
associated to the disease and is normally related to both 
subclinical and chronic infections leading to severe economic 
loss to dairy farms [9]. This disease, has received little attention 
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in Ethiopia, especially the sub clinical form which is mainly 
caused by S. aureus [10,11]. Efforts have only been concentrated 
on the treatment of clinical cases. Therefore, the objective of this 
paper was to isolate and identify Staphylococcus aureus from 
mastitic cows in Bishoftu town.

Materials and Methods
Study Area 

The study was conducted in dairy farms found in Bishoftu 
Town, which is located in 45 km along South East of Addis Ababa. 
The area is located at 9°N latitude and 40°E longitude at altitude 
of 1850 meter above sea level with annual rain fall of 866 mm, 
of which 84% is in the long rainy season June to September 
(Bishoftu town administrative office, 2010). The study animals 
were cross breeds cattle from dairy farms in Bishoftu Town.

Study Design 
A cross-sectional study was conducted from November 

2014, to April, 2015 in Bishoftu town, to isolate and identify 
Staphylococcus aureus, the major bacterial causative agent of 
bovine mastitis. CMT test was primary conducted for screening 
of positive samples and microbiological examination from strong 
positive CMT result samples were analyzed in the laboratory.

Milk Sample Collection and Storage 

Milk samples were collected according to the after a quarter 
had been washed with tap water and dried the teat end was 
swabbed with cotton soaked in70% alcohol [12]. Thus strict 
aseptic procedures were adopted when collecting milk samples 
in order to prevent contamination with microorganisms present 
on the body of animal and from the barn environment. A Total 
128 milk samples were collected from 46 sub clinical mastitis 
of cows at quarter level. Approximately 10 ml of milk samples 
were collected into sterile universal bottles after discarding the 
first three milking streams. Milk sampling and screening will 
be performed for each quarter of the sample taken. Collected 
samples were transported using ice-box to Addis Ababa 
University, College of Veterinary Medicine and Agriculture, 
Microbiology Laboratory. As soon as arrival to the laboratory it 
stored at 4°C for a maximum of 24 h until cultured on standard 
bacteriological media [13].

California Mastitis Test 
The California Mastitis Test (CMT) was conducted to 

diagnose the presence of subclinical mastitis and it was carried 
out according to procedures given by [14]. A squirt of milk from 
each quarter of the udder was placed in each of four shallow cups 
in the California Mastitis Test paddle and an equal amount of 
the California Mastitis Test reagent was added. A gentle circular 
motion was applied in a horizontal plane. Positive samples show 
gel formation within a few seconds. The result was scored based 
on the gel formation and categorized as negative if there was no 
gel formation, or positive if there was gel formation. If at least 
one quarter was positive by the California Mastitis Test, then the 

cow was considered positive. Therefore, a cow was considered 
mastitic if one or more quarters were CMT positive with or 
without isolation of microorganisms [15].

Bacteriological Examination
The refrigerated samples were thawed by allowing 

equilibrating to room temperature for not less than 30 minutes 
before inoculation of the culture media. A loopful of each mastitis 
milk sample was streaked on nutrient and sheep blood agar 
containing 7% heparinized sheep whole blood. Bacteriological 
examination was done according to the [14]. Both Nutrient 
Agar and Blood agar plates streaked with the milk sample were 
incubated aerobically at 370C and examined for growth after 24 
- 48h. Staphylococcus spp. colonies are usually white, opaque and 
up to 4mm in diameter. The colony of bovine strain of S.aureus 
was golden yellow. S.aureus and S. intermedius usually produce 
both alpha (α) and beta (β) haemolysin. Primary isolation and 
identification of the bacteria were made after sub-culturing 
of those colony which shows the same growth on both blood 
agar and nutrient agar to examine clear colony morphology 
(size, shape and colour) of the colonies, presence or absence of 
haemolysis or type of haemolysis on blood agar, gram’s staining 
reaction, 3%KOH test, catalase test, oxidative fermentative test 
and oxidase test. Known genera were also sub-cultured on 
selective and differential media such as Mannitol salt agar and 
those grown on manitol salt agar and shown yellow pigmentation 
were sub cultured on nutrient agar for coagulase test. 

The tube coagulase test was conducted by 0.5 ml of rabbit 
plasma in a small (5ml) test tube and an equal 0.5ml of an 
overnight broth culture of the Staphylococcus mixed and the 
tube was rotated gently to mix the contents and then incubated 
at 370C and examined every 2-4 hours to seen the clumping or 
clot formation. 

Results 
Table 1: California mastitis test result at cow and quarter level.

Cow level 46 13 28.26%

Quarter level 128 21 16.40%

From a total of 46 lactating cows and 128 teat quarters 
examined, 13(28.26%) and 21(16.40%) were showed CMT 
positive at cow and quarter level respectively (Table 1). CMT 
positive samples were cultured parallel on both blood agar 
and Nutrient agar at 37 0c for 18 to 24 hrs. On Nutrient agar 
they tend to be white, circular, entire convex colonies. On Blood 
Agar Staphylococcus aureus shows hemolysis of the agar in the 
area around the colony. Their morphology has shown grape like 
characteristics during grams staining. Out of the total 21 sub-
clinical mastitis 18 samples were well grown on both Media 
and sub cultured on nutrient agar for further identification 
using Primary and secondary biochemical tests. Accordingly, 
76.2% (16/21) milk samples were shown typical yellow 
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pigmentation on mannitol salt agar which is selective media for 
genus Staphylococcus. A 14 isolates of Staphylococcus coagulase 
positives in rabbit plasma has shown clumping and cultured on 
purple agar. Finally, 42.85% (9/21) Staphylococcus aureus were 
identified on purple agar by observing result of deep yellow 
pigmentation  (Tables 2,3).   

Table 2: California mastitis test result at cow and quarter level.ws

Samples Frequency Percentage

Cow level 46 13 28.26%

Quarter level 128 21 16.40%

Table 3:  Proportion of S. aureus isolates from CMT positive at cow 
and quarter level.

Samples Frequency Percentage (%)

Cow level 13 7 53.84 %

Quarter level 21 9 42. 85%

Discussion 
Mastitis is a complex disease commonly caused by bacteria 

and the difference in results could be due to variations in 
herd size, management practices, proportion of exotic gene 
inheritance, agro-climates and other risk factors might have 
contributions to the observed differences in proportion of 
mastitis among the findings of other scholars. The present study 
was undertaken to investigate Staphylococcus aureus from sub-
clinical mastitis in selected dairy farms of Bishoftu town. The 
CMT is of great value in attracting attention to sub clinically 
infected quarter which may show no clinical abnormality. 
CMT positive milk sample result was taken for isolation and 
identification of Staphylococcus aureus. CMT screening result 
showed that from a total of 128 milk samples at quarter level 
and 46 at cow level, 21 (16.40%) and 13(28.26%) were CMT 
positive respectively. The present report is lower than findings 
of dfferent scholars from different areas of Ethiopia [10,16-18]. 
This variation will be due to difference in herd size, management 
practices, genetic difference and enviromental factors. From 
bacteriologically positive samples 76.2% (16/21) were shown 
typical yellow pigmentation on mannitol salt agar which is 
selective media for genus Staphylococcus. The present isolates 
of Staphylococcus spp. was higher than the previous report of 
Addisalem, et al. [19] and Wubishet, et al. [18], which was 31.19 
and 36.9% respectively. From further laboratory confirmation 
9(42.85%) isolates of staphylococcus aureus were identified. The 
predominant or high proportion of Staphylococcus aureus in the 
present study was supported by the finding of [11,10]. The result 
of this study is lower than the findings of Kerro, et al. [20] who 
reports 40% at cow and 16% at quarter level. High prevalence 
of Staphylococcus aureus is due to its contagious nature and 
has been adapted to survive in the udder and establish chronic 
and subclinical infections. From there it is shed into the milk, 
which serves as a source of infection for healthy cows during the 
milking process [21].

Conclusion 
The overall high prevalence of mastitis in the present 

study signifies the effect of mastitis in Bishoftu dairy farms. 
Staphylococcus aureus was mastitis inducing pathogens detected 
from subclinical mastitis in this study. Primary and secondary 
bacterial identification tests were employed for isolation and 
identification of confirms that high isolation rate showed little 
attention and invisible loss from subclinical mastitis. Therefore, 
implementing hygiene conditions and creation of awareness 
should be considered to reduce and prevent subclinical mastitis 
in dairy farms including future study on determination of 
sensitivity test for Staphylococcus aureus to available drugs to 
select an appropriate effective one in treating the cases.
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