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Abstract: A cross-sectional study was conducted for determining the prevalence of bovine mastitis from
January- June 2015 in randomly selected four areas of Bench maji zone. The study was conducted in small scale
dairy herds with a total of 412 indigenous zebu breed cows. The overall prevalence of the study was
168(40.78%) with clinical mastitis 55(13.35%) and sub clinical mastitis 113(27.43%). Highest prevalence was
recorded in Mizan aman areas 46 (47.91%) and while lowest prevalence rate was in Zozo areas in 36 (34.61%).
Animals with 5-7 years old had a high prevalence rate 91(44.60%) than the rest age group but, small variation
with >8 years old age 37(43.52%) and statically not significant with P>0.05. Cows with 4-6 calve parity had high
prevalence rate 80(43.01%) for mastitis disease than the rest parity intervals. The total teat prevalence of bovine
mastitis during the study was 325(20.28%) and the highest prevalence was seen in both hind teats than front
teats. The antibiotic sensitivity test result for Staphylococcus aureus indicated that high sensitivity to
Gentamycin, Chloramphenicol, Kanamycin and Streptomycin with 130(100%), 108(83.07%), 103(79.23) and
98(75.38%) respectively. Intermediate sensitivity was reported in Erythromycin, Kanamycin, Chloramphenicol
and Streptomycin with 44(33.84%), 27(20.76%), 22(16.92%) and 19(14.61%) respectively. While, Erythromycin
86(66.15%), Penicillin G (65.84%) and Streptomycin 13(10%) antibiotics were resisted by the Staphylococcus
aureus bacteria during the study period. Thus, attention should be given to prevent and control the disease
occurrence and preventing mastitis drug resistance problems in the area.
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INTRODUCTION All dairy herds have cows with subclinical mastitis;

Mastitis is an inflammation of the mammary gland 5-75% and quarters from 2-40% [4]. Mastitis is the most
that can affect virtually any mammalian species, but it is widespread and costly disease in dairy cattle occurring
especially important in dairy animals because of their large throughout the world. It is of particular concern for
udder sizes, high milk production rates and extensive farmers in developing countries like Ethiopia. Costs due
handling of teats [1]. Bovine mastitis is associated with to mastitis include reduced milk production,
many different infectious agents, commonly divided  in  to condemnation of milk due to antibiotic residues,
those causing contagious mastitis, which are spread from veterinary costs, culling of chronically infected cows and
infected quarters to other quarters; those that are normal occasional deaths [5]. Moreover, mastitis has a serious
teat skin inhabitants and cause opportunistic mastitis; zoonotic potential associated with shedding of bacteria
and those causing environmental mastitis which are and their toxins in the milk [6].
usually present in the cows’ environment and reach the Mastitis is therefore characterized by a range of
teat from that source [2]. A wide range of bacteria can physical and chemical changes in the mild and
cause mastitis. Among the most common are pathological changes in the glandular tissue. However, a
Streptococcus uberis, Streptococcus dyslactiae and large proportion of mastitis glands are not readily
Streptococcus  agalactiae,  but also pathogens with detectable by manual palpation or by visual examination
direct relevance for human health like Staphylococcus of the milk. Using a strip cup; these quarters represent
aureus and Escherichia coli can cause mastitis [3]. subclinical infections [2]. Mastitis is classified as clinical

however, the prevalence  of  infected  cows  varies  from
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or  subclinical   based   on   its    severity,   cause  and  the Study Population and Sample Size: The study was
characteristics of the exudates fluid [1]. Clinical mastitis is
accompanied by macroscopic signs of disease in the
animal (swelling, heat, pain, edema of the udders) and in
the milk (discoloration, the presence of clots and the
presence of large numbers of leukocytes). Clinical mastitis
appears to cause similar reductions in yield in high and
low yielding herds. Subclinical mastitis appears without
visual symptoms [3].Subclinical mastitis can only be
detected by laboratory methods. Even sub clinical mastitis
is usually associated with a decrease in milk volume [1].

Many factors can predispose animals to mastitis:
environmental, genetic, nutritional, physical, ethological
and human factors. It is rarely possible to attribute the
occurrence of mastitis to a single cause. Feed and milking
hygiene, even during the dry period, are important factors
[7]. Environmental mastitis is associated with bacteria that
are transferred from the environment to the cow rather
than from other infected quarters. Escherichia coli,
Klebsiella species and environmental Streptococci are
the major pathogens causing environmental mastitis [2].

Awareness of the economic losses associated with
mastitis is resulting in a desire for mastitis control
programs. Control programs are focused on detection of
mastitis by awareness creation about the disease,
identification of the causative agent(s) and prevention of
transmission by removing the source of the agent (milk
contaminated fomites, bedding and persistently infected
cows). Knowledge of mammary anatomy and physiology,
mammary defense mechanism, microbial habitats,
microbial virulence factors, milking machine function and
antibiotics/germicides is important in achieving effective
mastitis control [8].

Objectives of the study were:
To determine the overall prevalence of bovine
mastitis in the areas.
To isolate Staphylococcus aureus bacteria from
mastitis positive cows.
To examine the antibiotic sensitivities of the
Staphylococcus aureus bacteria based on antibiotic
sensitivity test.

MATERIALS AND METHODS

Study Area: The study was carried out in Bench maji
zone, South bench district (Kite, Zozo, Debrework) and
Mizan aman areas.

conducted on small scale farmers’ dairy herds with a total
of 412 indigenous zebu breed. The data on milking
techniques, management, hygiene, housing, age of the
cow and numbers of parity were also recorded.

Study Design: A simple random sampling method was
implemented in small scale dairy herds from January-June
2015 to determine the prevalence of bovine mastitis. A
cross-sectional study was conducted with suggested
prevalence of bovine mastitis at 95% confidence interval,
5% precision and with an expected prevalence of 50% due
to absence of published research studies in the area.
Prevalence of both clinical and subclinical mastitis was
determined at cow and quarter level based on direct test,
California Mastitis Test (CMT) and calculated according
to the formula given in Thrusfield [9] below.

Physical Examination of the Udder: Physical examination
was done by observation of udder and palpation to detect
inflammation, fibrosis, tick infestation, injury and atrophy.
History from the owner of previous teat disease condition
and rectal temperature were taken to confirm systemic
involvement of the disease. Finally examination of the milk
to detect appearance, consistency, presence of blood,
watery and flakes secretions was taken to judge the case.

Collection of Milk Samples: Udders and teats were
cleaned with 70% ethyl alcohol and dried before sample
collection. Recontamination of teats during scrubbing was
avoided, the teats on the far side of the udder first then
those on the near side. Milk samples for bacteriological
examination were collected aseptically following routine
procedure as described by Quinn et al. [10]. Teats
towards sample collection were taken first and then the far
ones. The first 3-4 streams of milk were discarded. After
collection all samples for culture were placed in racks for
ease of handling and held in an icebox, properly packed
and kept cold. They were processed as soon as possible
in the laboratory for California Mastitis Test (CMT) to
detect the presence of mastitis in the milk.

California Mastitis Test, Bacterial Isolation and
Antibiotic Sensitivity Test: The California mastitis test
(CMT) was used as a screening test for sub-clinical
mastitis.  It  was  carried   out   according  to the procedure
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described by Radostitis et al. [2]. The CMT results were RESULTS
scored as 0 (negative), T (trace), 1(weak positive), 2
(distinct positive) and 3 (strong positive) depending on The overall prevalence of bovine mastitis in this
the amount of gel formation in the sample. All CMT study was 168(40.78%) with clinical mastitis 55(13.35%)
scores of 0 and T were considered as negative while CMT and subclinical mastitis 113(27.43%).While, the prevalence
scores of 1, 2 and 3 were considered indicators of sub of mastitis in four study areas was; Mizan aman 46
clinical mastitis. Positive cows were defined as having at (47.91%), Debrework 22(40.74%), Kite 64(40.50%) and
least one quarter with CMT score of 1 +. Bacteriological Zozo 36(34.61%) (Table1).
examination of the milk was carried out following standard Animals had different prevalence rate in different age
procedures [10]. Retrospective data were compiled on the groups with 91(44.60%) in 5-7 years, 37(43.52%) in
type of antibiotics used to treat mastitis and other >7years and 40(32.52%) in 2-4 years age. Age was
infectious diseases of the veterinary clinic in the study calculated according to the method of age determining in
areas. The commonly used antibiotics were: Gentamycin, cattle Torell [11] Clinically suspected cows were positive
Chloramphenicol, Streptomycin, Erythromycin, Penicillin for mastitis 55(100%) while, subclinical mastitis
G and Kanamycin. Interpretation of the result was 113(31.65%). Cows were categorized with different parity
classified in categories of sensitivity: as sensitive, group and had different prevalence rate with 80(43.01%)
intermediate sensitive or resistant according to Quinn [10] 4-6 calves, 76(40%) 1-3 calves and 12(33.33%)>6 calves
inhibition diameter. parity groups (Table 2).

Data Analysis: The collected data were added in to samples were collected and 46 teats were blind. The total
Microsoft   excel    sheet   after  coding  and   then teat prevalence of bovine mastitis during the study was
analyzed  with  Stata13  version.  Descriptive statistics 325(20.28%) with left hind (LH) 92(23.17%), right hind
were  used  to   determine   the   prevalence  of mastitis (RH) 85(21.19%), right front (RF) 85(21.14%) and left front
and Chi-square (x ) was used to asses associated risk (LF) 63(15.67%). The rest 46(2.79%) teats were blind and2

factors. samples were not taken (Table 3).

From a total of 412 cows’ population 1602 teat

Table1: Prevalence of mastitis

Mastitis and areas No. of animals Positive (%)

Clinical Mastitis 412 55(13.35%)

 Sub clinical mastitis 412 113(27.43%)

 Overall prevalence 412 168(40.78%)

Study areas (PA)

 Kite 158 64(40.50%)

 Mizan aman 96 46(47.91%)

 Debrework 54 22(40.74%)

 Zozo 104 36(34.61%)

 Total 412 168(40.78%)

Table 2: Risk factors of bovine mastitis (age, mastitis type and parity)

Risk factors No. of animals examined Positive (%) x2 P -value

Age 2-4 years 123 40(32.52%) 4.9786 0.083

5-7 years 204 91(44.60%)

>8 years 85 37(43.52%)

Mastitis type Clinical 55 55(100%) 92.1875 0.000

Subclinical 357 113(31.65%)

Parity 1-3 calves 190 76(40%) 1.2578 0.533

4-6 calves 186 80(43.01%)

>6 calves 36 12(33.33%)
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Table 3:Quarter prevalence in clinical and sub clinical mastitis
Quarter Number of examined cows Positive (%) Blind teats (%)
Right hind (RH) 401 85(21.19%) 11(2.66%)
 Right front (RF) 402 85(21.14%) 10(2.42%)
 Left front (LF) 402 63(15.67%) 10(2.42%)
 Left hind (LH) 397 92(23.17%) 15(3.64%)
Total 1602 325(20.28%) 46(2.79%)

Table 4: Antibiotics sensitivity test of isolated Staphylococcus aureus bacteria.
Degree Gentamycin Kanamycin Streptomycin Erythromycin Chloramphenicol Penicillin G
Sensitive 130(100%) 103(79.23%) 98(75.38%) 0(0%) 108(83.07%) 0(0%)
Intermediate 0(0%) 27(20.76%) 19(14.61%) 44(33.84%) 22(16.92%) 45(34.61%)
Resistant 0(0%) 0(0%) 13(10%) 86(66.15%) 0(0%) 85(65.84%)
Total 130 130 130 130 130 130

Table 5: The minimum inhibition zone for each used antibiotics
Minimum inihibition zone Gentamycin Kanamycin Streptomycin Erythromycin Chloramphenicol Penicillin G
In (mm) 18 mm 17 mm 14 mm 10 mm 15 mm 24 mm

Six antibiotics were used to evaluate antibiotic sensitivity the high prevalence of this study was analyzed as poor
test of isolated 130 Staphylococcus aureus bacteria management system, poor pen sanitation, lack of post teat
positive teat samples. The result indicated that dipping, lack of isolation of clinically affected from
Staphylococcus aureus had highest sensitivity to healthy one, cross contamination of teat during milking
Gentamycin 130(100%), Chloramphenicol 108(83.07%), and absence of awareness in using hot water and clean
Kanamycin 103(79.23%) and Streptomycin 98(75.38%). towel during milking period.
Intermediate sensitivity to Erythromycin 44(33.84%), Age prevalence showed that 91(44.60%), 37(43.52%)
Kanamycin 27(20.76%), Chloramphenicol 22(16.92%) and and 40(32.52%), with 5-7 years, >8 years and 2-4 years
Streptomycin 19(14.61%).While resistance was found in interval respectively. Animals with 5-7 years old had a
Erythromycin 86(66.15%), Penicillin G 85(65.84%) and high prevalence rate 91(44.60%) than the rest age group
Streptomycin 13(10%) (Table4). but, small variation with >8 years old age 37(43.52%) and

The minimum inhibition zone seen for each used statically not significant with P>0.05. This result is
antibiotics was Gentamycin 18 mm, Kanamycin 17 mm, comparative to Amanu et al. [17] with the same age and
Streptomycin 14 mm, Erythromycin 10 mm, prevalence rate range. From the above result cows with
Chloramphenicol 15 mm and Penicillin G 24 mm (Table 5). old age are more prone to mastitis disease than cows with

DISCUSSION 55(100%) positive and subclinical had 113 (31.65%)

The overall prevalence of bovine mastitis prevalence Cows were categorized with different parity group and
in this study was 168(40.78%) with clinical 55(13.35%) and had different prevalence rate with 80(43.01%) 4-6 calves,
subclinical mastitis 113(27.43%) from 412 total sample size 76(40%) 1-3 calves and 12(33.33%) >7calves parity. Cows
of Bench maji zone small scale farmers dairy herds. The with 4-6 parity had high prevalence rate 80(43.01%) for
highest area prevalence was recorded in Mizan aman 46 mastitis disease than the rest parity intervals. The
(47.91%) and the lowest one in Zozo, 36(34.61%). The prevalence of mastitis was not significantly influenced by
overall result is less than with the study of reported by considered risk factors age and parity with P>0.05. 
Zeryihun et al. [12] 74.7% and reported by Alebachew The total teat prevalence of bovine mastitis during
and Alemu [13] in Addis Ababa, 302(68%). But, the result the study was 325(20.28%). This result is lower than
is higher than 85(25.22%) by Melaku et al. [14] 44(11.4%) prevalence rate of the research report of Alebachew and
by Girum [15] in Afar region and 6% reported by Tesfaye Alemu [13] 41.98% (744/1776) and Benta and Habtamu [18]
[16] in Debrezeit area. According to Ronald [4] the 31.4% (349/112) but, higher than reported by Zelalem [19]
prevalence of infected cows varies from 5-75% and 15.92% in Ethiopia. The variation in the prevalence rate
quarters from 2-40% ranges and the result of this study was mainly with the variation in environment condition,
revealed in the highest prevalence ranges. The reason for management system and other factors (animal and

younger age one. Clinically mastitis suspected cows were

prevalence rates for mastitis after CMT result with P<0.5.
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causative agent) in different areas [2]. The prevalence of Isolation of sick cow from healthy and treating with
each teat LH, RH, RF and LF was 92(23.17%), 85(21.19%),
85(21.14%) and 63(15.67%) respectively. Thus, the highest
prevalence was seen in hind teat than front teat. This
might be due to the high production of the hind quarter
and the high chance of getting fecal and environmental
contamination [2].

The antibiotic sensitivity test result for
Staphylococcus aureus indicated high sensitivity of the
bacteria to Gentamycin 130(100%), Chloramphenicol
108(83.07%), Kanamycin 103(79.23) and Streptomycin
98(75.38%). Resistance in Erythromycin 86(66.15%),
Penicillin G (65.84%) and Streptomycin 13(10%) was seen
in this study. This research result is in agreement to
Nibret et al. [20] with similar high sensitivity range to
Kanamycin (100%), Chloramphenicol (81.5%), the report
of Girum [15], Chloraphenicol (100%), Streptomycin (94%)
& Gentamycin (90%) and Amanu et al. [17], Kanamycin
(84.80%), Gentamycin (97.8%) & Erythromycin (90.9%).
The present study showed resistance to Penicillin G,
85(65.84%). Many investigators reported resistance of S.
aureus to penicillin G [15, 17]. The reason for resistance of
Staphylococcus aureus bacteria to Erythromycin,
Penicillin G and Streptomycin was the availability of free
drug market in the area thus, under dose or inappropriate
drug treatment made the agent resistant to the drugs,
treating mastitis affected animals without laboratory
confirmatory diagnosis, treating mastitis cases
continuously with the same drug types.

CONCLUSIONS AND RECOMMENDATIONS

Mastitis is an inflammation of the mammary gland
that can affect any mammalian species and it is the most
widespread  and  costly  diseases  in  dairy  cattle
occurring  throughout   the   world   particularly  for
farmers in developing countries like Ethiopia. The study
result indicated that there was high bovine mastitis
disease prevalence. Resistance  of  Staphylococcus
aureus bacteria to Erythromycin, Penicillin G and
Streptomycin drugs was seen during drug sensitivity test
in this study.

Therefore, the following recommendations are forwarded:
Awareness creation of farmers about the disease and
its economic importance in the area.
Washing teat with hot water and towel before and
after milking to minimize teat contamination.
Cleaning the pen and environments properly to
minimize the risk of the disease occurrence.

appropriate antibiotics types.
Giving dry cow therapy to prevent the occurrence of
mastitis in the next calving period.
Controlling free animals drug market in the areas to
avoid drug resistance problems.
Appropriate dosing of the drugs during treating of
sick animals to prevent drug resistance.
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