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AbstractIn this study, 250 lactating cows are tested using standard procedures. Prevalence of mastitis at cow level was 66.0%(165/250), out of which 26.06 % (43/165) and 75.30 % (122/165) were clinical and subclinical, respectively. Thequarter level of prevalence was 66.0% (660/1000); from this the clinical and subclinical forms were 26.06%(172/660) and 73.93% (488/660), respectively. The data revealed that Staphylococcus aureus was the commonestorganism in mastitis cases, being implicated in 70.30% cases, and Streptococcus agalactiae (5.45%) continues to be aprevalent pathogen followed by S.epidermis (4.24%), Proteus sp (3.63%), Bacillus sp (2.42%), Streptococcus uberis(2.42%), E.coli (1.81%) and Micrococcus sp (8.48%). In addition, Str. agalactiae and S. aureus were more frequentlyassociated with clinical mastitis than sub-clinical case, while the infection rates of other bacteria were similar. Inconclusion, this study revealed the importance of mastitis and associated bacterial pathogen in the study area.
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IntroductionIndia stands for first in milk production inthe World. Infection of the cow’s udder (bovinemastitis) has remained one of the majorconstraints in growth of dairy industry in Indiaand abroad. Amongst cattle diseases, bovinemastitis is a serious problem, which affects thebasic income of the farmers depleting theirdairy sources. Worldwide mastitis isassociated with economic losses of $ 35 billionannually. It adversely affects milk productionwhereby losses due to subclinical mastitis aremore severe than those due to clinical cases(Muhamed Mubarack et al., 2011).Mastitis is an important disease of dairyanimals. It is an inflammation of the mammarygland (udder) that causes physical andchemical changes in milk and leads topathological condition of the glandular tissue.It is generally associated with poor hygienicand husbandry practices. This disease can havean infectious or noninfectious etiology, and theinfectious pathogeny is the most important

ones that frequently due to infection by oneand/or the other pathogens, such as bacteria,viruses, mycoplasma, yeasts and algae(DaRong Cheng et al., 2010). Majority ofmicroorganisms that are responsible formastitis and spoilage of milk could be
Staphylococcus aureus, Streptococcus
agalactiae Corynebacterium bovis, Mycoplasmaspecies, Streptococcus uberis, coliforms(Escherichia coli, Klebsiella species and
Enterobacter aerogenes), Serratia,
Pseudomonas, Proteus species, environmental
Streptococci, Enterobacter species (Bedada &Hiko, 2011).  The aim of this research was tocharacterize the bacteria isolates from bovinemastitis in and around Coimbatore District andto investigate into the possible infection typeswithin problem herds.
Materials and methods
Collection of samples250 lactating cows were examined from 87dairy herds in different smallholder farms in
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and around Coimbatore District, Tamilnadu,SouthIndia during May 2009 - April 2010.Prior to sampling, teat ends were swabbedwith 70% ethylalcohol. The initial milkstripped from each udder (one udder eachcow) was discarded and the next 10 ml werecollected in a sterile container. Samples werechilled to 4°C and transported to thelaboratory (Boynukara et al., 2008; EricssonUnnerstad et al., 2009; White et al., 1999). Themore detailed information was illustrated inTable 1.
Table 1.Prevalence of clinical and subclinical mastitis in

dairy cows

Considered factor Total examined
(N = 250)

Types of Mastitis Mastitis positive
No.(%)

Cow Clinical 43
Subclinical 122

Udder Clinical 172
Subclinical 488

Bacterial pre-culturingTransfer each raw milk (500µl) intoseparate tubes containing 5 ml of nutrientbroth (10 g tryptone, 5g beef extract, 10g NaCl,0.5g K2HPO3, H2O to 1 liter, pH 7.4) with 10%heat - inactivated fetal calves serum (FCS) andgrow the liquid cultures with vigorousagitation at 37°C for 18 h.
Isolation and identification of StaphylococcusFrom each pre - cultured sample, a loop fullof bacteria suspension was streaked onMannitol Salt Agar (MSA) that was widely usedto cultivate Staphylococcus from clinicalspecimens and then incubated at 37°C for 48 hunder aerobic conditions (Boynukara et al.,2008; Cenci-Goga et al., 2003). Tenpresumptive colonies were randomly selectedand transferred to individual plate of nutrientagar to make pure culture of bacteria isolates.Following incubation for 24 h under the samecondition, a single colony of bacteria wasstreaked on MSA plate. Yellow colored colonieswere mannitol - positive and suspected as S.
aureus or S. saprophyticus, while red coloredcolonies were mannitol - negative andsuspected as S. epidermids or S. saprophyticus

(Boynukara et al., 2008). Subsequently, gramstaining, pigment producing, maltosefermentation test, alkaline phosphatase test,catalase test, polymyxin B susceptibility test,coagulate test using fresh rabbit plasma (tubemethod) and DNase test (determine DNaseproduction and activity) were used for thepresumptive identification of all isolates(Gundogan et al., 2006; Monsen et al., 1998).
Isolation and identification of StreptococcusFrom each pre-cultured sample, a loop-fullof bacteria suspension was streaked onColistin- oxolinic acid blood agar (COBA)plate(Guangzhou Huikang Biotech Co., Ltd.China) and then incubated at 37°C for 48 hunder aerobic conditions. Ten pinpoint anddewdrop - as if colonies were randomlyselected and transferred to individual plate ofnutrient agar with 10% heat - inactivated FCSto make pure culture of bacteria isolates.Following incubation for 24h under the samecondition, gram staining and conventionalbiochemical tests, including catalase assay,esculin hydrolysis test, sodium hippuratehydrolysis test, sugar (lactose, synanthrin,mannitol and sorbitol) fermentation test (Cao,1991; Ericsson et al., 2009), characterized eachpresumptive bacteria isolate.
Results and discussionMastitis is the most important disease indairy milk production worldwide, and it isnotoriously difficult to estimate the lossesassociated with clinical and sub - clinicalmastitis, which arise from the costs oftreatment, culling, death and decreased milkproduction and constituent quality Classically,mastitis pathogens have been classified aseither “contagious” or environmental. Inessence, the contagious pathogens can beconsidered as organisms adapted to survivewithin the mammary gland, and can establishinfections to trigger inflammatory response,which are typically manifest as an elevation inthe somatic cell count of milk from the affectedquarter (Bradley, 2002).
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Prevalence of clinical mastitisIn this study, 250 cows were examined ofwhich 165 cows (43 clinical and 122subclinical cases) and the data was presentedin Table 1. It revealed that S.aureus was thecommonest organism in mastitis cases, beingimplicated in 70.30% cases. S.aureus (70.30%)continues to be a prevalent pathogen followedby Streptococcus agalactiae (5.45%),
S.epidermis (4.24%), Proteus sp (3.63%),
Bacillus sp (2.42%), Streptococcus uberis(2.42%) and E.coli (1.81%).Micrococcus sp(8.48%) previously considered asenvironmental organisms live in theenvironment and contaminates the teats, wasalso detected in the problem cows (Table 3).
Staphylococcus and Streptococcus, consideredbeing the major contagious pathogens ofbovine mastitis, frequently combined andmixed infection with E. coli.
Table 2. Comparison of infection type between clinical and

sub-clinical bovine mastitis

Mastitis Pathogens Types of Mastitis
Clinical Subclinical

Staphylococcus aureus + +

Staphylococcus epidermidis + +

Bacillus sp + -
Proteus sp. + -

E.coli + +
Streptococcus uberis + +

Streptococcus agalactiae + +

Micrococcus sp. + -

Different bacterial infection between clinical
and sub - clinical mastitisIn summary, all the eight species of bacteria(S. aureus, S. epidermids, Bacillus sp., Proteus

sp., E. coli, Str. uberis, Str. agalactiae, and
Micrococcus sp.) could be identified in bothclinical and sub - clinical bovine mastitis (Table2). At the same time, S. aureus and Micrococcussp and were more frequently found in clinicalmastitis than sub-clinical case, while theinfection rates of E. coli, Str. agalactiae and S.
epidermids were similar in statistics betweenclinical and sub-clinical bovine mastitis.

Staphylococcus aureus was the majormastitis-inducing pathogens detected in thisstudy (Table 3). This is similar to the findingsof Kewler et al (1992) who reported
Staphylococcus aureus to be the most commoncause of bovine mastitis. The isolation of
staphylococcus aureus is of public healthsignificance since it is a commonly recoveredpathogen in outbreaks of food poising due tomilk and milk product (Junaidu et al., 2011).The statistics of this research not onlyconfirmed the prevalence of the five vast majorspecies of bacteria (E. coli, Str. uberis, S. aureus,
Str. dysgalactiae and Str. agalactia.) in partregion of China, but also found S. epidermidsand S. saprophyticus, previously considered asnaught pathogenic bacteria, were existed in thediseased mammary gland of the problem cows(DaRong Cheng et al., 2010).In adequate hygienic condition of dairyenvironment, poor milking procedure, pooranimal health service and lack of properattention to health of the mammary gland wereimportant for the high prevalence of mastitisfactors in the study farms. Adequate housingwith proper sanitation and regular screeningfor early detection and treatment, follow up ofchronic case, culling of older cows withrepeated attacks, avoiding consecutive milkingand susceptibility testing of the mastitispathogens before treatment are recommendedto alleviate the problem.
AcknowledgementThe first and second authors are grateful toUniversity Grant Commission (UGC) for thefinancial support given to the present studyunder the Major Research Project programme

Table 3.Frequency of various types of bacteria isolated from
clinical and subclinical cases

Types of
Bacterial Isolates

Mastitis
Positive

(N = 165)

Types of Mastitis
Clinical
(n = 43)

Subclinical
(n = 122)

S.aureus 116 (70.30) 26
(60.46) 90 (73.77)

S.epidermidis 7 (4.24) - (0.00) 7 (5.73)
Bacillus sp 4 (2.42) 1 (2.32) 3 (2.45)
Proteus sp. 6 (3.63) 3 (6.97) 3 (2.45)

E.coli 3 (1.81) 1 (2.32) 2 (1.63)
Str.uberis 4 (2.42) 1 (2.32) 3 (2.45)

Str. agalactiae 9 (5.45) - (0.00) 9 (7.37)
Micrococcus sp. 14(8.48) 3 (6.97) 11 (9.01)
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entitled “A Study of Ethno-veterinaryMedicinal Plants and in-vitro antimicrobialactivities against Bovine Mastitis isolatedbacterial pathogens”[Sanction No. F. No. 35-121/2008 (SR) dt.20 March 2009]. Theauthors are thankful to the management ofRVS Educational Trust for theirencouragement and support.
References1. Bedada BA and Hiko A (2011) Mastitis andantimicrobial susceptibility test at Asella, OromiaRegional state. Ethiopia. J. Microbiol. Antimicrobial.3(9), 228-232.2. Bradley A (2002) Bovine mastitis: an evolvingdisease.Vet. J.164,116-128.3. DaRong Cheng, ShanYuan Zhu, ZhaoHua Yin,WenWei Ding, ZhiXia Mu and ZhiRui Su HuaiChangSun (2010) Prevalence of bacterial infectionresponsible for bovine mastitis. African J. Microbiol.

Res. 4 (11), 1110-1116.4. Junaidu AU, Salihu MD, Tambuwala FM, Magaji AAand Jaafaru S (2011). Prevalence of mastitis inlactating cows in some selected commercial dairyFarms in Sokoto Metropolis. Ad. Appl. Sci. Res.2 (2),290-294.5. Kewler DH, Andrews ML and Moffat  RJ (1992)
American Science. 70(6), 1677-1681.6. Klastrup O (1975) Scandinavian recommendationson examination of quarter milk samples. In: Dodd,F.H. (Ed.), Proc. IDF Seminar on Mastitis Control. Int.
Dairy Fed. Document. 85, Brussels, pp. 49-52.7. Muhamed Mubarack H, Doss A, Dhanabalan R andVenkataswamy R (2011) Activity of some selectedmedicinal plan extracts against bovine mastitispathogens. J. Animal & Vet. Advances. 10 (6), 738–741.8. National Mastitis Council: Laboratory Handbook onBovine Mastitis. National Mastitis Council, Inc. 2820Madison. USA, 19999. Schalm O and Noorlander D (1957) Experimentsand observations leading to development ofCalifornia Mastitis Test. J. Ameri. Vet. Med. Assoc.130,199-204.10. Seers M, Gonzalez N, Wilson D and Han H (1993)Procedures for mastitis diagnosis and control.
Veterinary Clinics of North America: Food Animal
Practice. 9, 445-468.11. Shitandi A and Sternesjo (2001) Detection ofAntimicrobial Drug Residues in Kenyan milk. J .Food
Safety.21, 205 -214.


