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Subclinical mastitis (SCM), predominantly caused by Gram positive bacteria, continues to
be a global problem of dairy cows including India with negative impact on economic
growth as well as public health. SCM was detected in 283 cross-bred Jersey milch cows
between 2nd to 5th lactation from a milk‒shed village of Odisha on the basis of cow‒side
test (Modified California Mastitis Test) and cultural examination. Polymerase chain
reaction using universal 16S primers followed by Sangers sequencing helped to identify
Staphylococcus aureus in maximum (49.8%) cows followed by Streptococcus uberis
(14.8%), Streptococcus agalactiae (8.1%), Streptococcus dysagalactiae (7.8%) and
Streptococcus pyogenes (3.8%), Escherichia coli (2.1 %), Proteus sp (1.8 %) and
Klebsiella pneumonia (1.4 %). In vitro antibiotic sensitivity test was performed by disc
diffusion method. Anitibiotics showing sensitivity to more than 90 per cent of milk
samples were ceftiofur (98.3%), cefuroxime (97.34%), gentamicin (95.52%), ceftizoxime
(94.09%), cephalexin (92.47%) and cefoperazone (90.91%).

as antimicrobial resistance. A rational
approach to combat the situation is use of
effective therapy and appropriate control
measures thereof. Keeping the above facts
back drop, the study was designed to unveil
the bacterial etiology and in vitro
antimicrobial sensitivity pattern of cows
suffering from subclinical mastitis (SCM) in a
milk producing society.

Introduction
Bovine mastitis, a multi-factorial disease, is
caused by more than 200 serotypes/biotypes
(1). However, bacteria are still considered as
the predominant pathogens. A large number
of dairy cattle throughout the world suffer
from mastitis with huge economic loss. The
subclinical form of the disease is 30 – 40
times more prevalent than its clinical stage
(2). Antibiotics are being used with variable
degree of efficacy. However, their use is not
free from public health hazards due to
unwanted antibiotic residues in milk as well

Materials and Methods
Cross-bred Jersey milch cows from a
milk‒shed village of Odisha (Coordinate:
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19.98700N and 86.01600E) were included in
the study with the owners’ consent. All the
cows were between 2nd to 5th lactation. The
study period stretched October‒December,
2019. Apparently healthy cows without any
visible abnormality in the milk and/or gland
were randomly screened for detection of
SCM. About 20 milliliter of milk sample was
pooled from all functional quarters in a dry
clean container for diagnosis of SCM through
cow-side test. Modified California Mastitis
Test (MCMT) was performed as per the
standard procedure for differential diagnosis
(3). MCMT reagent was freshly prepared
taking 3% solution of sodium lauryl sulphate
in distill water and indicator bromocresol
purple. Equal amount of MCMT reagent and
milk was taken on the paddle/ petridish and
mixed in a swirling manner. Results were
read within 15 seconds. Appearance of slime
of different degree considered positive
reaction.

Neomycin,
Streptomycin,
Amikacin,
Oxyetracycline,
Cloxacillin,
Colistin,
Bacitracin,
Penicillin
G,
Amoxyclav,
Ceftizoxime, Cefoperazone, Ceftriaxone &
Sulbactam, Piperacillin & Tazobactum,
Ciprofloxacin, Cefuroxime, Amoxycillin,
Ampicillin and Cefotaxime were used for in
vitro study. The zones of inhibition were
measured up to the nearest mm (including the
disc) and interpreted from the standard chart
provided by the manufacturer as sensitive (S),
resistant (R) or intermediately resistant (I).
Results and Discussion
A total of 283 pooled milk samples showed
bacterial growth, either in single (96.1%) or
mixed (3.9%) form. The remaining 8 (2.7%)
samples did not show any indication of
bacterial growth within 48 hours and such
milk samples were regarded as either sterile
or associated with nonbacterial pathogens.
Based on the sequencing results, the
pathogens were identified with more than
97% homology. The spectrum of pathogens
thus identified is depicted in the table. Most
common infectious agent causing of SCM in
our study was Staphylococcus aureus which
constituted half of the samples (49.8%). It is
stated that S. aureus is the potential cause of
bovine subclinical mastitis (5,6). Four
streptococcal species isolated from the SCM
positive milk samples were Streptococcus
uberis (14.8%), Streptococcus agalactiae
(8.1%), Streptococcus dysagalactiae (7.8%)
and Streptococcus pyogenes (3.8%). The
isolation of various Streptococccus spp. from
mastitic milk samples has been reported by
various authors (6,7). The entry of
Streptococcus spp. may be assisted by cowto-cow transmission possibly via the milker’s
hands.

Approximately 2.0 milliliter of milk sample
was collected aseptically in sterile vial from
cow found positive to MCMT (n=291) for
microbiological examination. Milk sample
was inoculated into nutrient broth and
incubated at 37°C. After 24 hours of
incubation streaking was done in nutrient agar
and incubated aerobically at 37 0C for 24
hours. Milk samples showing colonies in agar
plate were considered positive for SCM
(n=283). Gram staining was performed to
ascertain the morphological features. DNA
extracted from pure bacterial colonies was
subjected to polymerase chain reaction using
universal 16S primers followed by Sangers
sequencing for identification of bacterial
pathogen. Qiagen make kits were used for
extraction of DNA.
The in vitro antibiotic sensitivity test was
performed by disc diffusion method (4).
Twenty‒one antimicrobial discs such as
Gentamicin, Enrofloxacin, Azithromycin,

In the present study, Escherichia coli was
identified in 2.1 % of milk samples. E. coli
might have been transmitted from the cow’s
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environment and infected the udder via the
teat canal (8). E. coli is incriminated to be the
cause of mastitis in dairy cows mainly around
parturition and during early lactation (9). The
observation regarding the isolation of
Pseudomonas aeruginosa (9/283) is in
agreement with the earlier reports (5, 10).
This pathogen is an opportunistic organism
causing mastitis in cows and has been
grouped as an environmental pathogen (1).
Uncommon mastitis pathogens like Klebsiella
pneumoniae, considered as environmental
pathogens, was recorded in the present study
in 1.4 per cent cows. This corroborated the
reports of Ramprabhu et al., (2004). Presence
of Proteus spp. to an extent of 1.8 per cent is
supported by the earlier report (11). Authors
opined Proteus spp. as an uncommon mastitis
pathogen of cows (1).

(12).
Study revealed that the Gram positive bacteria
(84.0%) causing SCM dominated that of
Gram negative bacteria (16.0%). The
variation in the involvement of a wide range
of pathogens and their proportion in
subclinical mastitis could be the outcome of
the interaction of the pathogens, hosts and its
environment. This could be linked with
housing
system,
climatic
condition,
production level, stage of lactation, calving
interval, milking methods and hygiene.
Selection of suitable chemotherapeutic agent
is considered as the key of a mastitis control
program. The antimicrobials commercially
available in the market for veterinary use as
parenteral and intramammary preparations
include ceftiofur, gentamicin, azithromycin,
neomycin,
streptomycin,
ceftizoxime,
cefoperazone,
cefuroxime,
cephalexin,
ceftriaxone,
ceftriaxone/sulbactam,
ampicillin, amoxycillin, penicillin G, colistin,
cloxacillin, bacitracin, chloramphenicol,
tetracycline and ciprofloxacin, hence included
in the present in vitro study.

Association of Staphylococcus aureus with
Streptococcus agalactiae and/or Escherichia
coli was recorded in 3.9 % (11/283) cows.
Occurrence of this mixed bacterial infection
was found to be significantly (p<0.05) lower
than the single bacterial infection (96.1%)
which is supported by the previous findings

Table.1 Different bacterial isolates recovered from milk samples positive to subclinical mastitis
in district Puri, Odisha (n= 283)
Bacteria isolated from milk samples positive for
SCM
Staphylococcus aureus
Streptococcus uberis
Streptococcus agalactiae
Streptococcus dysagalactiae
Streptococcus pyogenes
Pseudomonas aeruginosa
Escherichia coli
Klebsiella pneumoniae
Proteus sp.
Mixed
*Figure in parenthesis indicate percentage
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No. of isolates
141(49.8)
42(14.8)
23(8.1)
22 (7.8)
10 (3.8)
9(3.2)
6(2.1)
4 (1.4)
5 (1.8)
11 (3.9)
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The antibiogram pattern revealed that
majority of the milk samples positive to SCM
were sensitive to ceftiofur (98.32%) followed
by
cefuroxime
(97.34%),
gentamicin
(95.52%), ceftizoxime (94.09%), cephalexin
(92.47%),
cefoperazone
(90.91%),
azithromycin
(85.09%),
ceftriaxone/
sulbactam (84.59%), ceftriaxone (83.23%),
bacitracin (81.79%), neomycin (77.08%) and
ciprofloxacin (72.03%).
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