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CORRESPONDENCE:

Objective: The present research work was undertaken with the objectives to
investigate the prevalence and molecular detection of the causal agents of sub-
clinical mastitis (SCM) in cows at milk shed areas in Sirajganj and Pabna districts,
Bangladesh.

Materials and methods: A total of 300 milk samples were randomly collected
from Baghabari milk shed areas of Sirajganj and Pabna districts. The milk samples
were subjected for California Mastitis Test (CMT) for identifying SCM. Total 81
positive samples were then used for the isolation and identification of associated
bacteria and fungi using conventional microbiological examination and
biochemical tests, followed by confirmation by polymerase chain reaction (PCR)
using specific primers. Besides, universal primers were used for amplification and
sequencing of PCR products where specific primers were not used.

Results: The overall prevalence of SCM was 51% (n=153/300). Based on
bacteriological examination and biochemical tests, several bacteria were identified
in this study; the orgnaisms included Staphylococcus sp. (45.68%), Streptococcus uberis
(14.81%), Escherichia coli (9.88%), Proteus sp. (19.75%), Salmonella sp. (1.23%),
Acinetobacter sp. (71.41%), and fungus (1.23%). PCR technique confirmed the
bacteria as  Staphylococcns  anrens (279-bp), Streptococens  uberis (884-bp), E. coli
(16StRNA 585-bp, szx1 606-bp, tftbO157 497-bp) and Salmonella sp. (Inv-A
gene796-bp).

Conclusion: This study reveals that SCM in dairy cattle is persisting in Sirajgan;
and Pabna districts of Bangladesh. Hygienic practices should be improved, and
providing technical intereventions may reduce the rate of SCM in the study areas.
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INTRODUCTION

Mastitis is an inflammatory condition of mammary gland
characterized by physical, chemical and microbiological
changes in milk (Seegers et al., 2003). However, sub-
clinical mastitis (SCM) reveals no apparent change in the
milk but somatic cell number is markedly increased. In
dairy farms, SCM contribute up to 70%-80% of the total
losses. A number of pathogens (>135) are involved for
the onset of mastitis in cattle. The associated pathogens
included bacteria, mycoplasma and yeast (Egwu et al.,
1994). The SCM in dairy cows is crucial because it
reduces milk yield (Seegers et al., 2003).

The prevalence of mastitis in cattle is higher in the farms
having larger herd size as compared to those in smaller
herd sizes (Radostits et al., 2000). The major etiological
agents of SCM included Staphylococer, Streptococei and E. coli
(Singh and Baxi, 1982; Rahman et al., 2014). However,
from clinical case of mastitis different types of bacteria
like Staphylococer, Streptococcs, Corynebacterinm, E. coli and
Bacillus sp. have been isolated and identified by Mahbub-
E-Elahi et al. (1996) at Manikganj and Bangladesh
Agricultural University (BAU) Dairy Farm, Mymensingh.

Sub-clinical mastitis is a serious problem in dairy
industries because there is no gross changes found in
udder or glandular tissues and act as a continuous source
of infection to herd mates. Depending upon the climatic
condition, animal species and disease management
practices, etiological agents may vary place to place and
case to case. Thus, the control and prevention of mastitis
is a challenge and despite of the continuous efforts,
causes severe economic losses to dairy industry. Early
detection of mastitis with low cost and rapid screenings
in field level, hygienic farm management, biosecurity and
awareness building among farmers will be helpful to
control the clinical and SCM of dairy cows.

California Mastitis Test (CMT) is widely used for
identifying SCM based on the presence of somatic cell
number (SCN) in the milk. The present research work
was undertaken to investigate the prevalence and
molecular identification of causal agents of mastitis of
cows in Sirajganj and Pabna districts in Bangladesh.

MATERIALS AND METHODS

Ethical statement: The samples were collected by
following the international standard considering animal
welfare and ethics.
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Selection of study atea, duration, and study animal:
A total of 60 farmers from 13 villages at Sahjadpur of
Sirajgonj and Shathia of Pabna district were selected
randomly during July 2016 to June 2017. A structured
questionnaire was developed for screening the animals.
Number of cows per farm was between 3 and 50. Only
apparently healthy crossbred dairy cows were considered
for this study.

Sample collection: In this study, a total of 300 milk
samples were collected. Once animal was considered as
one sample. Before collection of milk, the teat and tips
were washed with clean water, antisepsis was done with a
swab soaked with 70% alcohol and then milk samples
were collected aseptically from the udder during morning.
All the milk samples were collected in vials which were
labeled with identification number of cow.

Physical examination of milk sample: The milk
samples just after collection were observed for any

abnormalities in consistency, color, and presence of any
other clotted blood flakes.

Detection of SCM by CMT tester: For the detection of
SCM, CMT was petrformed as the instructions of
manufacturer (CHEIL BIO Co. Ltd.). In brief, 2 ml. milk
and 2 mL. CMT solution were mixed together in test
paddle. Rotate the paddle to mix, and changes in color
and gel formation was observed within 10 to 15 Sec.

Isolation of associated bacteria and fungi: The milk
samples of positive results (n=81) in CMT were
transferred to Department of Microbiology and Hygiene,
BAU for microbiological analyses. Before incubation, the
sample was allowed in normal temperature. Then 100 pL
of milk sample was inoculated into 10 mL nutrient broth.
Then the milk sample containing broth was incubated at
37°C for 24 h. After incubation, one loop of incubated
sample was streaked on EMB agar, Mannitol Salt Agar,
Salmonella-Shigella agar, and again incubated at 37°C for
24-48 h. The bacterial isolates were primarily identified
through a series of bactetriological and biochemical
examinations (Rahman et al., 2014; Chandrasekaran et al.
2014). The classification and specification of organism
was based on the scheme presented in Bergey’s Manual
of Systemic Bacteriology (Halt et al., 1985). Fungus was
isolated by spreading the sample on Potato dextrose agar,
supplemented with broad spectrum antibiotic for
prevening the growth of bacteria.

Oligonucleotide primers, PCR and sequencing:
Polymerase Chain Reaction (PCR) was done for final
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Table 1: Oligonucleotide primers used in this study

Name of Name of primer  Oligonucleoide sequence (5'-3") Annealing  Expected References
organism temp (°C)  band size (bp)
E. coli EC16StRNA F GACCTCGGTTTAGTTCACAGA 58 585 Schippa et al.
EC16StRNA R 5°CACACGCTGACGCTGACCA (2010)
EC S#-1F CACAATCAGGCGTCGCCAGCGCACTTGCT 56 606 Heuvelink et al.
EC S#-1R TGTTGCAGGGATCAGTCGTACGGGGATGC (1995)
EC S#-2 F CCACATCGGTGTCTGTTATTAACCACACC 56 372 Heuvelink et al.
EC S»-2 R GCAGAACTGCTCTGGATGCATCTICTGGTC (1995)
tfbO157F AAGATTGCGCTGAAGCCTTTG 47 497 Sanchez et al.
rfbO157R CATTGGCATCGTGTGGACAG (2010)
Salmonella spp. Inv-A F CGGTGGTTTTAAGCGTACTCT T 58 796 Fratamico et al
Inv-A R CGAATATGCTCCACAAGGTTA (2003)
Staph. anrens nuc-F GCGATTGATGGTGATACGGTT 55 279 Dewanand et al
nuc-R AGCCAAGCCTTGACGAACTAAAGC (2007)
Strep. uberis S.uber-F TTGTACACACCGCCCGTCA 52 884 Chanter et al.
S.uber-R GGTACCTTAGTTTCAGTTC 997
Strep. agalactiae S.agal-F AAGGAAACCTGCCATTTG 62 587 Anjali and
S.agal-R TTAACCTAGTTTCTTTAAAACTAGAA Kashvyap (2017)
Strep. dysgalactiae  S.dysg-F GAACACGTTAGG GTICGTC 62 403 Anjali and
S.dysg-R AGTATATCTTAACTAGAAAAACTATTG Kashvap (2017)
1?3 R4 visualized by UVsolo TS Imaging System (Biometra, Jena
120 B Number of Cows Company) after staining with ethidium bromide.
100
80 $* o " Percentage The PCR fragements of Profeus sp., Acinetobacter sp. and

Figure 1. Prevalence of SCM in dairy cows by CMT. Except
negative (49%; n=147/300) samples, 51% (a=153/300)
samples were positive for SCM.

Strep.  uberis were sequenced (Bioneer, Korea) using
universal primer set (8F 5-AGTTGATCCTGGCTCAG-
35 1492R  5-ACCTTGTTACGACTT-3") for final
confirmation as the specific primers were not used in
these cases.

RESULTS AND DISCUSSION

confirmation of the isolated microorganisms. The
oligonucleotide primers were purchased from Bioneer,
Korea (Table 1). The oligonucleotide primers were used
for the amplification of specific gene fragments for the
confirmatory identification of the isolated bacteria (Table
1) from the SCM cases (Tanzin et al., 2016).

The total volume of PCR mixture was 25 pL. consisting
of 12.5 uLL PCR master mixture, 1 pl. of each primers
from 20 pmol stock and 5 pL of template DNA. The
thermal profile of PCR of 35 cycles was consisted with an
initial denaturation at 95°C for 5 min followed by 94°C
for 30 Sec as denaturation, annealing at different
temperature for different bacteria (Table 1) for 1 min,
72°C for 1 min for elongation and finally 72°C for 10 min
as final extension using Thermal Cycler (Applied
Biosystem, Germany). The PCR fragements

were
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Among the 300 cows, CMT was found to be positive in
51% (n=163/300; trace - 13%, weak 11%, distinct
18.67%, strong 8.33%) samples.

Bacteriological ~examinations and biochemical test
followed by PCR confirmation revealed that several
bacterial species and fungus were associated with the
SCM. The number of samples positive for the SCM cases
and the associated bacteria and fungus are illustrated in
the Figure 1 and 2. Only one sample was found to be
associated with fungus; however, the fungus was
unidentified. The E. e/ produced metallic sheen on EMB
agar. The Salmonella sp. produced black colonies on SS
agar. The Staphylococens sp. grown on mannitol salt agar
fermenting mannitol and produced characteristics
yellowish colonies, and showed grapes like appearance
under microscope after Gram stain. The Acnetobacter sp.
produces blue colonies on EMB agar that reveals Gram
positive bacteria arranged in pair under microscope; the
bacterial genus was confirmed by sequencing. The Proteus
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Figure 2. Percentage of different types of microorganisms prevalent in SCM. The calculation has been done based on 81 CMT

positive samples.
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Figure 3. Molecular detection of different bacteria isolated from sub-clinical mastitis. (A) Amplification of #uc gene (279-bp) for
Staphylococcus anrens; Lane 1: 100-bp DNA ladder; Lane 2: Negative control; Lane 3: Positive control; Lane 4-9: Test sample, (B)
Amplification of E. co/i 16StRNA (585-bp) specific genomic primer; Lane 1: 100-bp DNA ladder, Lane 2-9: positive for 16StRNA;
Lane 10: Positive control; Lane 11: Negative control (E. /), (C) Amplification of szx-1 (606-bp) genes; Lane 1: 100-bp DNA
ladder, Lane 2-6 test samples; Lane 3: Negative control; Lane 4-9 test samples, (D) Amplification of 72O157 (497-bp) genes; Lane
1: 100-bp DNA ladder, Lane 2: positive control; Lane 7: Negative control, (E) PCR picture for Streptococcus nberis; amplification size
around 884-bp, (F) Amplification of Inv-A gene (796-bp) for Salmonella spp.; Lane 1: 100-bp DNA ladder; Lane 2: Negative control

Lane 3: Positive control; Lane 4: Test sample.

sp. produces pink color colonies on SS agar, which was
also confirmed by sequencing. S#rep. uberis was confirmed
by PCR (Figure 3) followed by sequening of amplified
amplicons. However, no other Steptococcus spp. were
detected.

In this study, 51% (n=153/300) samples were confirmed
as SCM. Kader et al. (2002) reported similar report who
described the prevalence as 44.61% SCM in Bangladesh.
On the other hand, higher prevalence (54%) of SCM was
recorded in India by Singh and Baxi (1982). As compared
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with early lactation, prevalence of SCM was higher in late
lactation period, as reported by Radostits et al. (2000).
Prevalence of SCM was higher in high milk yielding
animals as compared to low milk vyielding animals
(Khanal and Pandit, 2013). Previously, in Bangladesh,
prevalence of SCM in dairy cows was recorded as 72.07,
66.67, 64.86 and 61.26% by CMT, SCC, WST and SFMT,
respectively, as reported by Badiuzzaman et al. (2015).
The highest prevalence was found for CMT (67%) and
WST (62%) in the animals aging 3.5-4.5 years (Khokon et
al. 2017).

381



In this study, 9.88% cases were associated with E. co/;
whereas, Bradley et al. (2000) reported 14.5% of the E.
coli mastitis, followed by Staph. aurens (11.8%) and
Streptococcus species (7.9%) and Strep. agalactiae  mastitis
(13.2%), as reported by Al-kuzaay and Kshash (2013).
This variation might be due to improved hygienic
practices in this study area and awareness of the farmers.
Gangwal and Kashyap (2017) showed prevalence of
bacteria in mastitis as 28% [E. coli, 24% Staph. aunrens, 18%
Pseudomonas aernginosa, 10% Klebsiella pnenmoniae and 2%
Strep. agalactiae. NValbak (1990) and Olivares-Pérez et al.
(2015) could isolate Salmonella sp. from milk samples
taken from cows, as supporting our study.

PCR was applied to detect the presence of shiga-like
toxin in six E. /i (stx-1 genes) isolates among eight E. co/i
strains (Figure 3). No s#x2 gene could be identified in
this study. However, s#x-1 and s#x-2 genes were reported
together by Saved (2016). Among the E. ¢/ isolated, 4
harvored 760157 genes (Figure 3), indicating the the E.
coli were highly pathogenic, as reported by Caine et al

(2014).

In another study, Islam et al (2014) revealed that 26.71%
of milk samples were associated with Staphylococcus sp.;
whereas, 5.48% cases were found to be positive for SCM
by molecular identification. In this study, culture was
done from the milk samples that demonstrated positive
reaction in CMT. Mahbub-E-Flahi et al. (1996) isolated
Staphylococcns  sp.,  Streptococeus  sp., E. coli and  Bacillus,
whereas Rahman et al. (1968) isolated and identified
different strains of Staphylococci from mastitic and
apparently healthy mammary glands of cows. These
findings also corresponded with Shrestha and Bindari
(2012) who reported highest prevalence of Staphylococcus
tollowed by E. coli, Streptococci and  Corynebaceterinm.
Chanda et al. (1998) reported that Staphylococcus was the
principal organism of mastitis. Staphylococcus is  the
opportunistic bacterium which can survive the skin of the
udder can infect via teat canal.

In addition to Staphylococcus, E. coli was identified in this
study, which is an environmental opportunistic pathogen.
Similar report was also reported by Mahbub-E-Flahi et al.
(1996). Acinetobacter sp. was isolated from mastitis in our
study, as supported by Marimuthu et al. (2014). Similary,
Protens sp. was identified in this study, as described by
Olivares-Pérez et al. (2015). Several fungal species have
been isolated from milk by Pachauri et al. (2013), as we
are reporting here.
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CONCLUSION

The prevalence of subclinical mastitis indicates that it is a
major threat for dairy industry. The overall prevalence of
sub-clinical mastitis in the study area is 51%. The
associated bacterial species with the cases were
Staphylococcus sp., Streptococcus uberis, Escherichia coli, Proteus
sp., Salmonella sp., Acinetobacter sp. FEatly detection and
ensuring proper preventive measures are suggested for
controlling the sub-clinical mastitis in the study area.

ACKNOWLEDGEMENT

The authors thank the Bangladesh Livestock Research
Institute (BLRI) for funding this research project and
Department of Microbiology and Hygiene, Bangladesh
Agricultural University, Mymensingh for giving the lab
facilities. The authors also thank the farmers and workers
for their participation and cooperation.

CONFLICT OF INTEREST

The authors declared no potential conflicts of interest
with respect to the research, authorship, and/or
publication of this article.

AUTHORS’ CONTRIBUTION

HK, MG and RI implemented the study design. HK,
MSI, AY, SMR and YU participated in data collection.
HK and MMM performed all the tests. HK and HR
drafted, RK revised the manuscript. KHMNH critically
checked the article and corrected the manuscript. All

authors read and approved the final version of
manuscript.
REFERENCES

1. Al-kuzaay GKA, Kshash QH. Streptococcus agalactiae
mastitis of bovine detection by Polymerase Chain
Reaction (PCR) test in AL-Diwanyia province.
Journal of Veterinary Medical Science. 2013; 12(2).

2. Anjali G, Kashyap SK. Identification of bovine
mastitis associated pathogens by multiplex PCR.
Dairy and Veterinary Sciences Journal. 2017;
3(5):555622.

3. Badiuzzaman M, Samad MA, Siddiki SHMF, Islam
MT, Saha S. Subclinical mastitis in lactating cows:
comparison of four screening tests and effect of
animal factors on its occurrence. Bangladesh Journal
of Veterinary Medicine. 2015; 2:41-50.

4. Bradley AJ, Green MJ. A Study of the incidence and
significance of intramammary enterobacterial
infections acquired during the dry period. Journal of

382



10.

11.

12.

13.

14.

Dairy Science. 2000; 83:1957—1965.
https://doi.org/10.3168/jds.S0022-0302(00)75072-7
Caine LA, Nwodo UU, Okoh Al, Ndip RN, Green
E. Occurrence of virulence genes associated with
diarrheagenic Escherichia coli isolated from raw cow’s
milk from two commercial dairy farms in the Eastern
Cape Province, South Africa. International Journal of
Environmental Research and Public Health. 2014;
11:11950-11963.
http://doi.org/10.3390/ijerph111111950

Chanda A, Roy CR, Banerjee PK, Guha C. Studies of
incidence of bovine mastitis, its diagnosis, etiology
and in vitro sensitivity of the isolated pathogens.
Indian Veterinary Journal. 1998; 66:277-282.
Chandrasekaran D, Venkatesan P, Tirumurugaan
KG, Gowri B, Subapriya S, Thirunavukkarasu S. Sub-
acute mastitis associated with Methicillin Resistant
Staphylococcus aurens in a cow: A case report. Journal of
Advanced Veterinary and Animal Research. 2014;
1:235-237. https://doi.org/10.5455 /javar.2014.a35
Chanter N, Collin N, Holmes N, Binns M, Mumford
J. Characterization of the Lancefield group C
Streptococcus 16S-23S rRNA gene intergenic spacer
and its potential for identification and sub-specific
typing. Epidemiology and Infection. 1997; 118:125—
135. https://doi.org/10.1017/50950268896007285
Dewanand RK, Yuvaraj S, Sukhadeo BB. PCR based
detection of genes encoding virulence determinants
in Staphylococcus aurens from bovine subclinical mastitis
cases. Journal of Veterinary Science. 2007; 8: 151—
154. https://doi.org/10.4142/1vs.2007.8.2.151

Egwu GO, Zaria LT, Onyeyili PA, Ambali AG,
Adamu SS, Birdling M. Studies on the
microbiological flora of caprine mastitis and
antibiotic inhibitory concentrations in Nigeria. Small
Ruminant Research. 1994; 14:233-239.
https://doi.org/10.1016/0921-4488(94)90046-9
Fratamico PM, Briggs CE, Needle D, Chen CY,
DebRoy C. Sequence of the Escherichia coli O121 O-
antigen gene cluster and detection of
enterohemorrhagic E. w/i O121 by PCR
amplification of the wzx and wzy genes. Journal of
Clinical Microbiology. 2003; 41(7):3379—3383.
https://doi.org/10.1128 /JCM.41.7.3379-3383.2003
Gangwal A, Kashyap SK. Identification of Bovine
Mastitis Associated Pathogens by Multiplex PCR.
Journal of Dairy & Veterinary Sciences. 2017; 3(5).
Halt JG, Krieg NR, Sneath PH, Stely JJ, Williums ST.
Bergey’s Manual of Systemic Bacteriology. 1st Edn.,
London. 1985.

Heuvelink AE, van de Kar NC, Meis JF, Monnens
LA, Melchers WJ. Characterization of verocytotoxin-

Kabir et al./ ]. Adp. Vet. Anim. Res., 4(4): 378-384, December 2017

15.

16.

17.

18.

19.

20.

21.

22.

producing Escherichia coli O157 isolates from patients
with haemolytic uraemic syndrome in Western
Europe. Epidemiology and Infection. 1995; 115:1—
14. https://doi.org/10.1017/50950268800058064
Islam NN, Zinat Farzana, Masudul Azad Chowdhury
AM, Adnan Mannan, Kamaruddin KM, Zonaed
Siddiki and Inkeyas Uddin AMAM. Characterization
of Bovine Subclinical Mastitis Caused by Staphylococens
anreus in Southern Bangladesh by Bacteriological and
Molecular Approaches. Asian Journal of Biological
Sciences. 2014; 7:1-12.

https://doi.org/10.3923 /ajbs.2014.1.12

Kader MA, Samad MA, Saha S, Taleb MA.
Prevalence and aetiology of sub-clinical mastitis with
antibiotic sensitivity to isolated organisms among
milch cows in Bangladesh. Indian Journal of Dairy
Science. 2002; 55:218-223.

Khanal T, Pandit A. Assessment of sub-clinical
mastitis and its associated risk factors in dairy
livestock of Lamjung, Nepal. International Journal of
Infection and Microbiology. 2013; 2(2):49-54.
https://doi.org/10.3126/ijim.v2i2.8322

Khokon MSI, Azizunnesa, Islam MM, Chowdhury
KB, Rahman ML, Ali MZ. Effect of mastitis on post-
partum conception of cross bred dairy cows in
Chittagong district of Bangladesh. Journal of
Advanced Veterinary and Animal Research. 2017;
4(2):155-160.

https://doi.org/10.5455 /javar.2017.d203
Mahbub-E-Elahi ATM, Rahman MA, Rahman MM,
Prodhan MAM. Isolation and identification of
bacteria from different quarters of mastitis affected
dairy cows in Bangladesh. Bangladesh Veterinary
Journal. 1996; 30:63—65.

Matimuthu M, Abdullah FF], Mohammed K,
Poshpum SS, Adamu L, Osman AY, Abba Y, Tijjani
A. Prevalence and antimicrobial resistance
assessment of subclinical mastitis in milk samples
from selected dairy farms. American Journal of
Animal and Veterinary Sciences. 2014; 9:65-70.
Olivares-Pérez ], Kholif AE, Rojas-Hernandez S,
Elghandour MM, Salem AZ, Bastida AZ, Velazquez-
Reynoso D, Cipriano-Salazar M, Camacho-Diaz LM,
Alonso-Fresan MU, Dil.orenzo N. Prevalence of
bovine subclinical mastitis, its etiology and diagnosis
of antibiotic resistance of dairy farms in four
municipalities of a tropical region of Mexico.
Tropical Animal Health and Production. 2015;
47:1497-504. http://doi.org/10.1007/s11250-015-
0890-8

Pachauri S, Varshney P, Dash SK, Gupta MK.
Involvement of fungal species in bovine mastitis in

383


https://doi.org/10.3168/jds.S0022-0302(00)75072-7
http://doi.org/10.3390/ijerph111111950
https://doi.org/10.5455/javar.2014.a35
https://doi.org/10.1017/S0950268896007285
https://doi.org/10.4142/jvs.2007.8.2.151
https://doi.org/10.1016/0921-4488(94)90046-9
https://doi.org/10.1128/JCM.41.7.3379-3383.2003
https://doi.org/10.1017/S0950268800058064
https://doi.org/10.3923/ajbs.2014.1.12
https://doi.org/10.3126/ijim.v2i2.8322
https://doi.org/10.5455/javar.2017.d203
http://doi.org/10.1007/s11250-015-0890-8
http://doi.org/10.1007/s11250-015-0890-8

23.

24.

25.

20.

27.

and around Mathura, India. Veterinary World. 2013;
6(7):393-395.

http://doi.org/10.5455 /vetworld.2013.393-39
Radostits OR, Blood DC, Gay CC, Hinchcliff KW.
Mastitis. In: Veterinary Mededicine, A textbook of
the diseases of cattle, sheep, goats and horses. 8t
Edn., Bailler Tindall, London. 2000; p. 603—700.
Rahman MA, Chowdhury TIMFR, Chowdhury
MUA. Distributing of different strains of
Staphylococcus from mastitic and apperently normal
bovine mammary gland. Pakistan Journal of
Veterinary Science. 1968; 2:63—67.

Rahman MM, Munsi MN, Ekram MF, Kabir MH,
Rahman MT), Saha S. Prevalence of subclinical
mastitis in cows at anwara, a coastal upazila of
Chittagong district in Bangladesh. Journal of
Veterinary Advances. 2014; 6:594-598.

Sanchez S. Martinez R. Garcia A. Vidal D. Blanco ]J.
Blanco M. Blanco JE. Mora A. Herrera-Leon S.
Echeita A. Alonso JM. Rey J. Detection and
characterisation of O157:H7 and non-O157 Shiga
toxin-producing Escherichia coli in wild boars.
Veterinary Microbiology. 2010;143:420—423.
https://doi.org/10.1016/j.vetmic.2009.11.016
Sayed SM. A contribution on coliforms causing
mastitis in cows with reference to serotypes and

28.

29.

30.

31.

32.

33.

kokskok

virulence factors of E. ¢o/i isolates. American Journal
of Microbiology and Immunology. 2016; 1(1):10-19.
Schippa S, Iebba V, Barbato M, Nardo GD, Totino
V, Checchi MP, Longhi C, Maiella G, Cucchiara S,
Conte MP. A distinctive microbial signature in celiac
pediatric patients. BMC Microbiology. 2010; 10:175—
185. https://doi.org/10.1186/1471-2180-10-175
Seegers H, Fourichon C, Beaudeau F. Production
effects related to mastitis and mastitis economics in
dairy cattle herds. Veterinary Research. 2003; 34:475—
491. https://doi.org/10.1051 /vetres:2003027
Shrestha S, Bindari YR. Prevalence of sub-clinical
mastitis among dairy cattle in Bhaktarpur District,
Nepal. International Journal of Agriculture and
Biosciences. 2012; 1(1):16-19.

Singh KB, Baxi KK. Studies on the etiology 7 vitro
sensitivity and treatment of subclinical mastitis in
milch animals. Indian Veterinary Journal. 1982;
59:191-198.

Tanzin T, Nazir KHMNH, Zahan MN, Md. Parvej S,
Zesmin K, Rahman MT. Antibiotic resistance profile
of bacteria isolated from raw milk samples of cattle
and buffaloes. Journal of Advanced Veterinary and
Animal Research. 2016; 3(1):62-67.
http://doi.org/10.5455/javar.2016.c133

Valbak J. Salnonella typhimurium as a cause of
subclinical bovine mastitis. Dansk Veterinertidsskrift.
1990; 73(9):493-494.

Kabir et al./ |. Adv. Vet. Anim. Res., 4(4): 378-384, December 2017 384


http://doi.org/10.5455/vetworld.2013.393-39
https://doi.org/10.1016/j.vetmic.2009.11.016
https://doi.org/10.1186/1471-2180-10-175
https://doi.org/10.1051/vetres:2003027
http://doi.org/10.5455/javar.2016.c133

