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Subclinical mastitis, without obvious clinical signs of disease, accounts for high
economic losses in dairy farms. Cows with subclinical mastitis experience reduction in
milk yield due to high somatic cell count and represent possible sources of infection
for other cows. The present study was conducted to assess the prevalence of
subclinical mastitis among lactating dairy cows in organized farms and to investigate
the etiology of the condition. A total of 139 lactating cows belonging to three
organized farms in Thrissur district were screened for subclinical mastitis using
California mastitis test, electrical conductivity and somatic cell count(SCC). Sub
clinical mastitis was detected in 84.17 per cent animals. California mastitis test was
found to be useful for screening for subclinical mastitis under field condition and
correlates well with SCC, where as electrical conductivity was not found to be a
sensitive screening test in the present study. Staphylococcus aureus was identified as
the major pathogen followed by various coagulase negative staphylococci,
Streptococcus spp., Micrococcus spp. and Pseudomonas spp. Enrofloxacin and
Cefaperozone were found to be the most sensitive antibiotics against the isolates from
subclinical mastitis. The findings of the present study stress the need for
implementation of udder health management programmes to control subclinical
mastitis in dairy cows and to improve their production potential.

Introduction
Bovine mastitis is a major infectious disease
that affects dairy cattle throughout the world
and results in substantial economic losses to
dairy farmers. The disease results in partial or
complete damage to udder tissue and leads to
loss of productivity from affected quarter. The
consequences due to reductions in milk yield,

changes in milk composition, discarded milk
and loss of genetic potential are serious
economic losses for the farmers and the dairy
industry (Godkin et al., 1990). Subclinical
mastitis was found more important in India
(varying from 10–50%) than clinical mastitis
(1–10%) (Joshi and Ghokale, 2006).
Antimicrobial therapy is the most common
way of treating mastitis in dairy cattle.
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Indiscriminate use of antibiotics for treatment
has led to development of antimicrobial
resistance. Moreover the disease is caused by
many bacteria and other organisms like fungi,
yeasts and viruses (Kotowshi, 1988).
Subclinical mastitis not only causes reduction
of milk yield and higher predisposition to
clinical mastitis, but also adversely affects
hygienic quality and physicochemical
properties of milk (Constable et al., 2017).
This form of mastitis is more important
because of higher rate of prevalence than
clinical form, long course, difficult to
diagnose, prolonged economic loss and poor
milk quality which usually goes unnoticed and
leads to clinical mastitis. The present study
was conducted to assess the prevalence of
subclinical mastitis among lactating dairy
cows in organized farms and to investigate the
etiology of the condition.
Materials and Methods
A total of 139 lactating cows belonging to
three organized farms in Thrissur district were
screened for subclinical mastitis using three
cow side tests such as California mastitis test
(CMT), electrical conductivity (EC) and
somatic cell count (SCC). California mastitis
Test was done at cow side, by mixing an equal
volume of milk with CMT reagent in clean
wells of a plastic test paddle. The paddle was
rotated gently, to observe any colour changes
or formation of a viscous gel. Scores were
given within the range 0 to 3, with ‘0’ for no
reaction, ‘1’ for a weak positive, ‘2’ for a
distinct positive, and ‘3’ for a strong positive.
Electrical conductivity of the quarter milk
samples were tested using Milk checker. It is a
handy type instrument to measure the
electrical conductivity of milk to detect
mastitis. The milk was directly taken from the
quarters and results were displayed for all
quarters of the udder at the same time. The
results of the difference between quarters of

the udder will also be displayed. Somatic cell
counts were performed using the instrument,
De Laval Direct Cell Counter (DCC). It is a
new device that is designed to be used on
farms for rapid enumeration of somatic cells.
Small cassettes designed to be used on farms
for rapid enumeration of somatic cells. The
cassettes are filled with approximately 1μl of
fresh milk, stained automatically in the
cassette and inserted into a small battery
operated optical cell counter.
Milk samples from the cows with subclinical
mastitis were collected aseptically in sterile
vials and subjected to culture and sensitivity
test. A total of 117 milk samples were
collected from positive cases and primary
isolation of microorganisms was done in Brain
Heart Infusion agar. The isolates obtained
were identified using the colony morphology,
microscopical examination of Gram’s stained
smears of the culture and by using various
biochemical tests as per Barrow and Feltham
(2004). All isolates were subjected to
antibiogram studies in Mueller- Hinton agar
plates and were incubated at 37°C for 24
hours. Later these plates were examined for
the development of zone of inhibition around
discs and the diameter of the zone of
inhibition measured in millimeter were
compared with the standard chart provided by
the manufacturer.
Results and Discussion
A total of 547 quarter milk samples from 139
lactating animals were screened for subclinical
mastitis using California mastitis test. Out of
547, 175 were strongly positive (score 3), 67
samples were distinct positive (score 2), 62
samples were weakly positive (score 1) and
243 were negative(score 0). Percent positivity
of quarter samples comes to 55.57 per cent.
Among 139 animals 112 animals were with
subclinical mastitis positive quarters, which
come to 80.5 per cent. Among 547 quarters
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170 were having electrical conductivity of
more than 6 millisiemens (31.08 per cent) and
377 samples were having less than 6
millisiemens (68.92 percent). Among 139
animals 81 were positive (58.27 per cent) and
58 were negative (41.73 percent) for
subclinical mastitis based on differential
electrical conductivity. Among pooled milk
samples from 139 animals only 22 animals
were having a SCC of less than 2,50,000
cells/ml (15.83 per cent) and rest of the
animals (84.17) were having a somatic cell
count ranging from 2,50,000 to 60,00,000
cells/ml.
The California Mastitis Test is a simple,
inexpensive, rapid screening test for mastitis.
The test is based upon the amount of cellular
nuclear protein present in the milk sample and
reflects the SCC level quite accurately and is a
reliable indicator of the severity of infection.
The test is appropriate for cow-side evaluation
of udder health. Mastitic milk has a higher
electrical conductivity than normal milk and is
one of the earliest manifestations associated
with new infections. The greatest problem
associated with this new technology is the
variation in sensitivity and specificity of
electrical conductivity between herds.
A positive indication of increased electrical
conductivity in a specific animal is an
indication for further evaluation of that animal
and not generally a signal for immediate
treatment. The use of differential EC has been
shown to improve the ability of EC to detect
mastitis (Neilen et al., 1992). The SCC from
individual cows can span a very wide range of
values. Chances of isolating a major pathogen
increase when quarter SCC’s are above
200,000cells/ml. Somatic Cell Counts of
composite quarters have shown that a
threshold value of approximately 250,000
cells/ml is reasonable for differentiating
infected from noninfected quarters. A total of
117 milk samples of subclinical mastitis were

subjected to culture and sensitivity testing, of
which 98 samples yielded growth of
microorganisms. Out of the 98 samples
97(98.98 percent) were Gram positive and one
(1.02 percent) was Gram negative.
Biochemical tests for identification of the
isolates revealed Staphylococcus aureus (39),
coagulase negative Staphylococci (52),
Streptococcus spp. (3), Micrococcus spp. (1)
and Staphylococcus intermedius (2). Similar
findings were also reported by Mekibib et al.,
(2010). Sreenivasan et al., (2013) also
reported Staphylococcus spp. as the major
pathogen associated with subclinical mastitis.
An increase in the prevalence of subclinical
mastitis
due
to
coagulase
negative
staphylococci was also reported by Sharma et
al., (2012). Gram negative bacilli were not
isolated from this study as reported by above
workers except one isolate of Pseudomonas
spp. OldeRiekerink et al., (2008) reported
variations in the incidence rate and type of
pathogens of subclinical mastitis among
different canadiandairy farms. Out of 117 milk
samples of subclinical mastitis subjected to
culture, no bacterial growth was obtained in
19 samples. This may be due to the low
concentration of bacteria or to the fastidious
nutritional and growth requirements as
suggested by Taponen et al.,(2009).Recent
studies by Kuehn et al., (2013) also suggested
that mastitis may be associated not only with
the mastitis pathogens but also with an
imbalance of the milk microbiota.
Antibiogram studies of isolates revealed
enrofloxacin as the most sensitive (85.71
percent) followed by cefaperozone (84.13 per
cent), chloramphenicol (80.95 per cent),
tetracycline (74.6 per cent), ceftriaxonetazobactam (71.43 per cent), ceftizoxime
(66.67 per cent) and co-trimoxazole (66.67 per
cent). Jeykumar et al., (2013) also reported
enrofloxacin as the most sensitive antibiotic in
bovine mastitis in Tamil Nadu. Findings
contradictory to this observation were also
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reported in other regions (Paul et al., 2000;
Sudhakar et al., 2009).
The findings of the present study reveal a
higher prevalence of subclinical mastitis
among dairy herds. It is very important to
identify the predominant mastitis-causing
pathogens in order to develop successful
control programs for mastitis. The early
diagnosis and prevention of subclinical
mastitis must be a priority for each dairy
holder for acquisition of good quality milk and
the prevention of economical losses.
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