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In vitro antimicrobial sensitivity pattern of mastitis causing bacterial pathogens isolated
from cattle in arid zones of Punjab, Pakistan
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Abstract
Mastitis is economically most significant disease of lactating animals. Mastitis is a multi-etiological complex disease; however,
bacteria are among major pathogens. Bacteria related to mastitis in cattle were identified biochemically and their liability to
different antibiotics was judged. Milk samples (n=436) were screened for sub-clinical mastitis by California Mastitis Test.
Positive samples (149/436) were cultured on different media and bacterial isolates were identified biochemically. Maximum
isolates identified were Staphylococci (44.39%) followed by Streptococci (31.03%), E. coli (12.5%), Bacillus spp. (5.17%),
Pseudomonas (3.45%) and Corynebacterium (3.45%). Sensitivity of bacterial isolates was tested for commonly used antibiotics.
Gentamicin, enrofloxacin, amoxicillin and cephradine showed best efficacy against the mastitis causing bacteria amongst the
antibiotics tested. Ampicillin streptomycin and kanamycin showed moderate sensitivity for mastitis causing bacteria where as
least sensitivity was observed to cloxacillin and penicillin.  It was concluded that prior to treatment of mastitis, effective antibiotic
should be determined through antibiotic sensitivity testing.
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Introduction

Mastitis is a complex and most economic loss
causing disease of dairy animals [1[. It may be due
to infection or trauma. The predominant infectious
cause of bovine mastitis is Staphylococcus aureus
followed by Streptococci [2]. Mastitis is considered
as the most important disease in cattle from
economic point of view. The complexity of the
disease is due to the multi-etiological factors that
affect the udder as well as composition of the milk.
Due to complexity of the disease, there is decrease
in milk yield and quality as well as pathological
changes in the mammary tissue [3]. It causes severe
economic losses to dairy industry worldwide
affecting quality of the milk and production losses
[4,5]. Mastitis in dairy cattle is a global issue as it
puts lethal effects on animal health, quality and yield
of milk resulting in economic losses of dairy
industry especially in developing countries it causes
huge economic losses [6]. Over the last many years,
mastitis has been a serious problem of dairy animals
in Pakistan. As teat dipping at post milking and
antibiotic therapy during dry period are not common
precautionary measures for mastitis in Pakistan,
economic  losses  caused  by mastitis can be  much
higher [7]. Mastitis is considered main culling
reason in dairy animals of Pakistan.

According to a survey 22% lactating animals are
being culled every year in Pakistan [8]. Milk from
those cattle having mastitis also has significant
health hazard for human being in the form of drug

residue and pathogenic bacteria [9]. Bacteria and
their toxins in mastitic milk render milk unsuitable
for human consumption and act as a major source
for the spread of bacterial infections such as
tuberculosis, sore-throat, brucellosis, leptospirosis
etc. and has zoonotic importance [10]. California
Mastitis Test (CMT) is considered as gold standard
in detection of intramammary infection due to its
high specificity (80.6%) and sensitivity (82.4%) in
early lactating cows especially against gram positive
cocci [2, 11]. This study has three purposes. First, it
is designed to detect mastitic milk by California
mastitis. Second, it is aimed to isolate prevailing
bacteria from mastitis positive milk finally, to
perform in vitro culture sensitivity test for those
antibiotics which are being used in daily practices.

Materials and Methods

Collection of milk samples

Milk samples from 436 lactating cattle were
collected aseptically in sterile plastic vials. Before
collection of milk samples, cattle teats were
sanitized with 70% ethyl alcohol [12]. The collected
milk samples were transported to the Laboratory in
ice box The prevalence of infected cattle from
mastitis was diagnosed by using California Mastitis
Test (CMT) as described by Islam [4]. Bacterial
isolation was directly processed from mastitic milk
samples as documented by National Mastitis
Council Inc [13].
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Antimicrobial susceptibility of bacterial isolates

Morphological, cultural and biochemical
characteristics were utilized for the identification
and isolation of 149 milk samples positive for
mastitis. Cultural examination was studied by
inoculating positive milk samples in different
bacterial growth media using standard laboratory
procedures. The cultured plates were incubated
under aerobic conditions at 37oC for 48 hours.
Identification of bacterial isolates were determined
by using different characteristics i.e cultural,
morphological and biochemical characteristics [14].
Hemolysis, morphological and staining characters
were evaluated for different bacterial isolates. Disc
diffusion method was used for the determination of
susceptibility of individual bacterial isolates [15].
Nine different antibiotics were tested for the
susceptibility of bacterial isolates in the current
study. After streaking of bacterial suspension,
antibiotic discs were placed with the help of
antibiotic disc dispenser selectively in a clock wise
manner. Culture plates were incubated at 37°C for
24 hours after putting antibiotic diffusion discs in an
inverted position [16]. Diameters of zone of
bacterial growth inhibition were measured in
millimeters (mm) by using antibacterial zone gauge
for the determination of antibiotic sensitivity for
treatment purpose (Table 1).

Table 1: Antibiotic sensitivity and inhibition zones parameters.

Indication Inhibition zone Sensitivity
+++ >12 mm High sensitivity
++ 8-12 mm Moderate sensitivity
+ 5-8 mm Least sensitivity
0 <5 mm Resistant

Table 2: Concentration of antibiotics used for antibiogram.

Name of antibiotic Abbreviation Concentration
(µg)

Ampicillin A 10
Cepharidine C 30
Cloxacillin Cx 5
Gentamicin G 10
Kanamycin K 30

Enrofloxacin En 10
Norfloxacin Nx 10
Penicillin P 10 unit

Streptomycin St 10

Statistical analysis

The data was statistically analyzed by applying
descriptive statistics [17].

Results and Discussion

Out of total milk samples (436) collected from
lactating cows, 149 samples declared mastitis
positive. The prevalence of mastitis was 34.17%.
These findings are in line with those of Ali [18]. who
reported 32 to 58% prevalence of mastitis in
organized farms and individual herds respectively. On
the other hand our results disagree from Ikhwan [19],
who claimed 9.53% prevalence of mastitis in milk
producing ruminants. Mustafa et al. [20] reported the
prevalence of mastitis in cow and buffalo milk was
24.71 % and 20.98 % respectively. Amongst, the
cases of clinical and sub clinical mastitis 40.35 % &
59.64% in buffalo and in cow 61.26% and 30.63%.

Table 3: Mastitis Positive cases (%).

Number of milk
samples tested

Positive
samples

Positive
cases (%)

436 149 34.17
In present study, 113 (75.83%) samples showed bacterial growth out
of the total 149 milk samples considered positive for mastitis, while
36 samples (24.16%) yielded no bacterial growth.

Table 4: Number of milk samples showed microbial growth.

Milk
samples

Milk samples with
growth

Positive
samples (%)

113 75.83
Milk samples with

no growth (%)
Negative

samples (%)149
36 24.16

Premedication of lactating cows with antibacterial
drugs and type of media that did not suit for the
growth of all types of mastitis causing bacteria may
be the cause of no growth of milk samples [17]. A
total of 232 bacterial isolates were obtained from 149
mastitis positive milk samples, from these
Staphylococcus aureus103 (44.39%), Streptococcus
agalactiae 72(31.03%), Escherichia coli 29 (12.5%),
Bacillus spp. 12 (5.17%), Corynebacterium 8
(3.45%), Pseudomonas and mixed growth 8(3.45%)
were identified and isolated. Khan reported 48%
frequency of Staph. aureus as highest in his study
[21]. The present findings are in line with Memon
who showed that Staphylococcus aureus (38%),
Streptococcus uberus (13%) and Escherichia coli
(11%) are the major pathogenic bacteria that cause
mastitis [25]. The findings also supported by Farooq
[19] who described Staphylococcus aureus as most
prevalent (44%), f Streptococcus agalactiae (22%),
E.coli (16%) and Bacillus spp. (4%). Bhalerao [22]
claimed Staphylococcus aureus (54.55%) and
Streptococci (36.36%) are the main mastitis causing
bacterial pathogens. Khan and Muhammad [23] has
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described the prevalence of Staphylococcus aureus,
Streptococcus agalactiae, E. coli and Bacillus spp.
from buffalo milk samples which was as 45%, 23%,
18% and 14%, respectively. Amongst cow samples
the prevalence of these bacteria was seen to be 48%,
30%, 13% and 8% respectively.

Table 5: Bacteria identified from mastitic milk samples of lactating
cows.

Name of Bacteria Isolates Occurrence
(%)

Staphylococcus spp. 103 44.39
Streptococcus spp. 72 31.03

E.coli 29 12.5
Bacillus spp. 12 5.17

Corynebacterium spp. 8 3.45
Pseudomonas spp. 8 3.45

Table 6: Antibiotic sensitivity against mastitis causing bacteria in
cattle.

Name of
antibiotic

Staphylococcus
sensitivity

(%)

Streptococcus
sensitivity

(%)

E. Coli
sensitivity

(%)
Gentamicin 98 96.5 93.5

Enrofloxacin 94.1 93.4 90
Amoxicillin 88.4 89.7 96
Cephradine 84.4 82 85
Ampicillin 49.2 75 62.3

Streptomycin 37 28.5 46.3
Kenamycin 35.7 67.4 55
Cloxacillin 36.3 42.8 81.2
Pencillin 45 49 R

Nine commonly available antibiotics were
evaluated during this experiment. It is found that
gentamicin, enrofloxacin, amoxicillin and kanamycin
are more efficacious antibiotics in vitro than other
antibiotics. According to the present study,
Staphylococci (44.39%) found more prevalent
following Streptococci (31.03%), E. coli (12.5%),
Bacillus (5.17%), Corynebacterium (3.45%),
Pseudomonas with mixed organisms (3.45%) as
documented by Rehman.29 The highest percentage of
Staphylococci (44.39%), and Streptococci (31.03%)
indicated poor management practices at dairy farms
of Pakistan. Staphylococci are the most common
environmental contaminants, which becomes
pathogenic if animal environment become
unhygienic. According to the  results of Antibiotic
sensitivity test, it was shown that the mastitic causing
pathogenic isolates were sensitive against gentamycin
(49%), enrofloxacin (43.45%) amoxicillin (35.2%)
kanamycin (33.9), ampicillin (18.2), streptomycin(
12.3%), cephradine (9.8%), cloxacillin (9.3%), and
penicillin G (8.1%), which is closely related to as
reported by Anjum and Rehman [24, 26] Similar
findings were described by Iqbal, who claimed

gentamycin, enrofloxacin and kanamycin were the
most useful drugs against mastitis in vitro [27].
Farooq found highest effectiveness of norfloxacin,
gentamycin and chloromphenicol against mastitic
pathogens in vitro [19]. Khan analyzed the
antibiogram pattern as mastitic pathogens show high
sensitivity against gentamycin and relatively low
against cloxacillin and penicillin [25].
It was concluded from present study that
Staphylococci (44.39%), and Streptococci (31.03%)
are major mastitis causing bacteria in the lactating
cows of Pakistan and gentamycin, enrofloxacin,
amoxicillin and kanamycin are the possible best
antibiotics for treatment. From the prevention point of
view, regular testing of subclinical mastitis and use of
above mentioned antibiotics is suggested to reduce
the economic losses of mastitis.
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