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                                                              ABSTRACT
Pathogenic bacteria Escherichia coli colonizing in the bovine mammary gland results in the cell damage and to the complex array of blood capillaries leads to major alteration in the composition of the milk secreted from the mammary tissue cells. Bovine milk samples of Frieswal cow herd maintained at Military Farm, Meerut were collected from cases of California Mastitis Test positive and normal milk samples. A  sets of primers were designed against Escherichia coli for simplex PCR based early detection of pathogens in milk samples. Our findings revealed that all mastitis positive samples showing Escherichia coli positive, which was further confirmed by sequencing and Phylogenetic analysis by using MEGA 5.2 software.
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Introduction

Mastitis is one of the most common prevalent production diseases of dairy industry worldwide and responsible for several production effects. The major cause of bovine mastitis is the infection of the udder by pathogenic bacteria; among them most common are Escherichia coli (Sayed et al., 2008). Milk yield and composition can be affected by a more or less serve short-term depression and, in case of no cure, by a long-acting effect, and, sometimes, an overlapping effect to the next lactation. The pathogens responsible for the mastitis must be identified rapidly and accurately in order to monitor and control the infections in the dairy herd. Though conventional culture and also  biochemical tests could identify the microbial loads responsible for causing  mastitis but  they are time consuming, laborious as well as not highly specific too (Phuektes et al., 2001). Due to these limitations of the conventional approaches, the development of simplex PCR-based methods and phylogenetic analysis provides a talented option for the quick identification of bacterial type. Another avenue for PCR based tools is that it increases the sensitivity of the detection (Brikenmeyer and Mushahwar, 1991). The objective of the present study was to quick detection of Escherichia coli   present in mastitis milk samples collected from a Frieswal (HF X Sahiwal) cattle herd maintained in Military Farm, Meerut, Uttar Pradesh,India.
Materials and Methods
Fifty Six (California Mastitis Test positive samples) and twenty (normal) quarter milk samples were collected from Frieswal (HF X Sahiwal) cow herd maintained in Military Farm, Meerut, Uttar Pradesh, India. Sampling of milk was performed according to Watts, 1990. All collected samples were stored immediately in ice pack and transported in our laboratory Milk samples were mixed and a 300-μl sample added to 300 μl of lysis buffer (0.1M NaCl, 20 mM Tris-HCl, 1mM EDTA, 0.5% SDS and 100 μg of proteinase K/ml). After incubation at 37°C for 4 h. DNA was extracted and purified using phenol-chloroform method as described previously by Sambrook et al.1989. The dried DNA pellet was dissolved in 50 μl of TE buffer (10 mM TrisHCl -1 mM EDTA, pH 7.8) and stored at -20°C untilused. Primers were synthesized, by integrated DNA technologies, Bioserve, Hyderabad, India. The sequence of the primers (Riffon et al., 2001) are as follows Escherichia coli specific primer (Forward: 5` ATC AAC CGA GAT TCCCCC AGT 3` and reverse: 5` TCA CTA TCG GTC AGTCAG GAG 3`). The polymerase chain reactions (PCR) were carried out in a total volume of 25 μl solution containing 50 ng/μl of template DNA, 1X buffer (Tris-HCl 100 mmol/l, pH 8.3; KCl 500 mmol/l), 0.25 μmol/l primers, 2.0 mmol/l MgCl2, 0.25 mmol/l dNTPs, and 0.5U Taq DNA polymerase (Sigma-aldrich, USA). The polymerase chain reaction (PCR) protocol was 94°C for 5 min, followed by 35 cycles of 94°C for 3seconds, annealing at at 64°C for 30seconds and 72°C for 30seconds, and a final extension at 72°C for 8 min. The PCR products were separated on 1.0% agarose gel (Sigma-aldrich, USA) including 0.5 μg/ml of ethidium bromide, photographed under Gel Documentation system (Alpha imager® EP).
Phylogenetic analysis
Sequences of PCR products were edited and aligned using BioEdit software. The 23S rRNA gene sequence obtained in this study were compared with those of other known Escherichia coli by BLAST analysis at NCBI ( http://ncbi.nlm.nih.gov/BLAST). Phylogenetic analysis of Escherichia coli-induced clinical mastitis with Escherichia coli affecting other food samples was assessed using sequences of 23S rRNA genes available in GenBank. Phylogenetic tree were constructed with MEGA 5.2 software using the Neighbour- Joining method.
Results and Discussion
Gross changes in the milk may be observed at the time of milking such as the presence of flakes, clots or seruous milk. This is the most common means of detection of clinical mastitis. The use of PCR detection and identification tests for mastitis pathogens that produced results within 24 hours are specific, sensitive as well as cheaper (Brikenmeyer and Mushahwar, 1991). PCR approach in mastitis diagnosis can dramatically improve dairy herd health programs and result in reduced severity of mastitis, increased production and profitability of dairy farms, and ensure a supply of safe and nutritious dairy products for consumers throughout the world.
In this study the presence of Escherichia coli in mastitis milk samples confirmed by PCR (Fig.1). Further we have sequenced the PCR products, after analysis and homology testing it matches (91-95%) with other Enterobacter species. We have received the gene bank accession number (KF278640). BLAST pairwise alignment was done to view the phylogenetic tree (Fig.2) by using MEGA5.2 software. The high prevalence of Escherichia coli induced clinical mastitis encountered in the examined milk samples agrees with the findings of many investigators who considered Escherichia coli organisms as major etiological agents of clinical mastitis, opportunistic environmental or enteric pathogens and the infected quarter could possibly serve as a reservoir for recurrent episodes of Escherichia coli-induced clinical mastitis (Gonzalez et al., 1990, Miltenburg et al., 1996, Döpfer et al., 1999). The Phylogenetic analysis of 23S rRNA gene of other Escherichia coli with (KF278640) mastitis milk Escherichia coli fall in a clade with (AM158281.1) Escherichia coli 16S rRNA tRNA- Glu and 23S rRNA.
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Figure 1: PCR products (232 bp) amplified from Escherichia coli DNA (1-3) (Accession number KF278640); no amplification for (4-9), Normal Milk samples (8-9);100 bp DNA marker (M).
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Figure 2: Phylogenetic analysis of Escherichia coli isolate (Accession number KF278640) from mastitis milk samples using BLAST pair wise analysis and MEGA 5.2 software.
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