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STATUS OF MULTI DRUG RESISTANT STAPHYLOCCUS AUREUS IN BUFFALOES OF
EASTERN PLAIN ZONE OF UTTAR PRADESH HAVING SUBCLINICAL MASTITIS
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ABSTRACT

The present study was conducted to study
the antibiogram pattern with special reference
to multi drug resistant S. aureus in buffaloes of
eastern plain zone of Uttar Pradesh, India. A
total of 200 milk samples were collected from the
buffaloes of Sultanpur and Faizabad district of
U.P. and processed for isolation of Staphylococcus
aureus. S. aureus was successfully isolated from
140 milk samples using Mannitol Salt Agar. Out
of 140 isolates none of the S. aureus isolates
from mastitic milk were 100% sensitive to any
antibiotic. Multi Drug Resistance was observed
in 100% buffaloes of eastern plain zone for
atleast 2 drugs. Highest 133 isolates (95%) were
resistant to Cefotaxime, 120 isolates (85.72%)
were resistant to Ampicillin, 113 isolates (80.72%)
were resistant to Ceftazidime-Tazobactam, 27
isolates (18.58%) showed resistance against
Gentamicin and Methicillin, 33 isolates (23.58%)
showed resistance against Cloxacillin followed by
Tetracycline where 20 isolates (14.28%) showed

only resistance. Least resistance (33 isolates,

9.29%) was exhibited for cloxacillin, that proved
to be the most effective antibiotic. Among the 140
S. aureus isolated from mastitic milk, 27 isolates
(19.28%) exhibited resistance against 2 antibiotics,
20 (14.28%) isolates were resistance to 3 antibiotics,
33 isolates (23.58%) were resistant to 4 antibiotics.
40 (28.57%) isolates were resistant to 5 antibiotics.
Seven (5%) isolates each were resistant to 6 and
7 antibiotics. 6 isolates (4.28%) were resistant to
maximum 8 antibiotics On antibiogram mapping it
was found that, the most effective antibiotic against
S. aureus in this region in subclinical mastitis was
Ofloxacin followed by Tetracycline, Methicillin
and Gentamicin.
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INTRODUCTION

Subclinical form of mastitis, a hidden
danger to dairy industry with higher rate of

prevalence, is economically destructive and
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clinically elusive disease due to its camouflaged
clinical manifestations. Although mastitis is a
multi etiological complex disease, but involvement
of bacteria, particularly Staphylococci, comprising
(CPS)
coagulase-negative Staphylococci (CNS) needs

coagulase-positive  Staphylococci and
special mention. Staphylococci are the predominant
pathogens, which show wide variation in the rate
of prevalence in different populations and their
non-response and/or differential response of the
pathogens to the available antibiotics (Harini et al.,
2011; Tyagi et al., 2013).

A good amount of literature is available
on the antibiogram of different mastitogens and
workers from Indiahavealsoreported Staphylococci
and Streptococci to be the main etiological agents
of mastitis in different parts of the country (Chavan
et al., 2007; Sharma and Sindhu, 2007; Sindhu et
al., 2010). Studies conducted by several workers
(Chavan et al., 2007; Roychoudhury and Dutta,
2009; Sharma et al., 2010) have showed increased
resistance towards different traditional and newly
introduced antibiotics. The present investigation
was planned to study to find out the drug resistance
pattern of S. aureus in the buffaloes of eastern

plain zone of Uttar Pradesh.

MATERIALS AND METHODS

Clinical inspection of the udder

Udders of the buffaloes were examined by
visual inspection and palpation for the presence
of any lesion, pain, heat and swelling. In addition,
milk from each quarter was withdrawn and

checked for any change in colour and consistency.

Collection of milk sample

Milk samples were collected from
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Sultanpur and Faizabad districts of Eastern Plain
Zone. From each districts 2 blocks were chosen.
From each block two villages were chosen. 25 milk
samples were collected from each village. In this
way a total of 200 milk samples were collected.
The affected quarter was washed with tap water,
dried properly and the teat and was swapped with
cotton soaked in 70% ethyl alcohol. Approximately
10 ml of milk was then collected aseptically from
a mastitic quarter into sterile universal bottle after
discarding the first 3 to 4 milking streams. Sample
from each quarter were transported on ice packs to
the bacteriology laboratory and were immediately
cultured and stored at 4°C for a maximum of 24 h
until cultured on standard bacteriological media.
The milk sample were screened for mastitis
using California mastitis test and the samples
showing strong positive reaction were selected for

isolation of Staphylococcus aureus.

Bacteriological examination of samples

The milk samples were subjected to
bacteriological examination as per the method
prescribed by National committee for clinical
laboratory standards (NCCLS,1997). In the current
study antibiotic resistance pattern of 140 isolates
S. aureus was tested against 9 antibiotics viz.
Ampicillin, Cloxacillin, Tetracycline, Oxacillin,
Cefotaxime, Ofloxacin, Gentamicin, Ceftazidime-

Tazobactam and Methicillin.

RESULTS AND DISCUSSION

On testing the antibiotic susceptibility
it was found that there is 100% multiple drug
resistance (MDR) in buffaloes of eastern plain
zone of Uttar Pradesh. Antibiogram mapping

revealed that the most effective antibiotic against
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S. aureus in this region against subclinical mastitis
is Ofloxacin followed by Tetracycline. Methicillin
and Gentamicin were susceptible to 113 isolates
(80.72%).

Out of 140 isolates none of the S. aureus
isolates from mastitic milk were 100% sensitive
to any antibiotic (Figure 1, Table 1). Highest
133 isolates (95%) exhibited resistance against
Cefotaxime which was highest among 9 antibiotics
used followed by Ampicillin where 120 isolates
(85.72%) were found resistant. 113 isolates (80.72%)
were resistant to Ceftazidime Tazobactam, 100
isolates (71.43%) were resistant to Oxacillin.
Twenty seven isolates (18.58%) showed resistance
against Gentamicin. Thirty two isolates (22.86%)
showed resistance against Cloxacillin followed
by Tetracycline where only 20 isolates (14.28%)
showed resistance. Least resistance (33 isolates,
9.29%) was exhibited for cloxacillin, that proved to
be the most effective antibiotic.

Among the 140 S. aureus isolated from
mastitic milk, 27 isolates (19.28%) exhibited
resistance against 2 antibiotics, 20 (14.28%) isolates
were resistance to 3 antibiotics, 33 isolates (23.58%)
were resistant to 4 antibiotics. 40 (28.57%) isolates
were resistant to 5 antibiotics. 7 (5%) isolates each
were resistant to 6 and 7 antibiotics. 6 isolates
(4.28%) were resistant to maximum § antibiotics
(Figure 2, Table 2).

The non-judicious use of antibiotics like
ampicillin, oxacillin and methicillin contribute to
the increasing occurrence of antibiotic resistant
strains in bovines with mastitis. These strains
in intramammary dissemination often produce
incurable severe intra herd infections (Moon et
al., 2007). Resistance of S. aureus to antimicrobial
agents can complicate treatment of its infections
(Lowy, 2003). At present, there is scarcity of

reports about occurrence of multi drug resistance
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(MDR) isolates from this part of India. Multiple
drug resistance has emerged among bacterial
infection in last few years. There are large numbers
of cases from different parts of the world that
describe increased trend of developing multiple
resistance strains (Shana et al., 2009; Rinsky et al.,
2013). According to Ankita (2015), 7 isolates were
resistance to 2 antibiotics 3 isolates were resistant
to 3 antibiotics, while 1 isolate each showed
resistance to 4 and 5 antibiotics. Tyagi ef al. (2011)
also reported 23.52% isolates to be resistance to
2 antibiotics, 19.11% isolates to be resistance to 3
antibiotics, 2 isolates to be resistance to 4 antibiotics,
1 isolates to be resistance to 5 antibiotics among 36
isolates.

The
Staphylococcal was also reported by other workers
(Ombui et al., 2000; Gentilini et al., 2002; Rajala-
Schultz et al., 2004; Adwan et al., 2006; Wang et
al., 2013; Kumar et al., 2010).

WHO report 2002 suggested that overuse

and misuse of antibacterial agents could be

multiple drug resistance in

responsible as a major selective force leading to
the development of bacterial resistance. In the
recent past, it was very strongly suggested that the
indiscriminate use of antibiotic must be avoided and
for clinical treatment, a proper analysis of antibiotic
profile of the bacteria should be ascertained before
using any antibiotic (Thapa et al., 2007; Sumathi et
al., 2008; Aire-de-sousa et al., 2007; Sudhakar et
al., 2009; Kumar et al., 2010).
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Figure 1. Graph showing number of sensitive and resistance isolates against antibiotics used.
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Table 1. Senstivity range of S. aureus isolates from buffalo milk.

S. aureus
S. L Code of Cocentration
Antibiotic used e . No. of susceptible No. of resistant
No. antibiotic disc | per disc (mcg)
isolates (%) isolates (%)
1 Methicillin MET 4 113 (80.72%) 27 (19.28%)
2 Oxacillin 0X 1 40 (28.57%) 100 (71.43%)
3 CeftazidimeTazobactam CAT 80/10 27 (19.28%) 113 (80.72%)
4 Cefotaxim CTX 10 7 (5%) 133 (95%)
5 Ampicillin AMP 2 20 (14.28%) 120 (85.72%)
6 Tetracycline TE 30 120 (85.72%) 20 (14.28%)
7 Gentamicin GEN 10 113 (80.72%) 27 (19.28%)
8 Ofloxacin OF 5 127 (90.71%) 13 (9.29%)
9 Cloxacillin COX 10 107 (76.42%) 33 (23.58%)

Table 2. Multiple drug resistance pattern of S. aureus from mastitic milk.

Combination of resistance

No. of
antibiotic
Organism | isolate Name of antibiotic (Number)
No. of anti- No. of
tested
biotics isolates
OX + CTX (7)
2 27 (19.28%) CAT + CTX (7)
AMP + CTX (13)
OX + CAT + CTX (7)
3 20 (14.29%)
AMP + CAT + CTX (13)
OX + CAT + CTX + AMP (26)
4 33 (23.58%)
S. aureus 140 OX + AMP + TE + MET (7)

40 (28.57%)

OX + CAT + CTX + AMP + GEN (20)
OX + CAT + CTX + AMP + MET (7)
OX + CAT + CTX + AMP + COX (13)

7 (5%) CAT + CTX + AMP + TE + COX + MET (7)
7 (5%) OX + CAT + CTX + AMP + TE + OF + COX (7)
6 (4.28%) | OX + CAT + CTX + AMP + COX + OF + GEN + MET (6)
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