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Antimicrobial resistance (AMR) is one of the leading threats in healthcare
management system. Staphylococcus aureus is a commensal bacteria commonly seen
on skin and nasal passage that can turn as an opportunistic pathogen. The present
study was carried out to evaluate the nasal carriage of S. aureus and methicillin-
resistant S. aureus (MRSA) among apparently healthy companion animals and
livestock. A total of 160 nasal swabs were collected from dogs (30), cats (30), cattle
(40), goats (30), and pigs (30). All the samples were initially screened for prevalence
of S. aureus, which was confirmed by PCR using species specific primer (nuc gene).
All the S. aureus isolates were screened for occurrence of MRSA, both phenotypically

resistance (by double disc diffusion using cefoxitin and oxacillin discs) and genotypically (by
Article Info PCR targeting mecA gene). There was significant difference in nasal carriage of S.

aureus among animal population (Chi-square value — 33.206, p-value < 0.001), which
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was found as 76.67 per cent, 23.33 per cent, 53.33 per cent, 62.5 per cent, and 86.67
per cent among dogs, cats, cattle, goats, and pigs respectively. None of the nasal
swabs from animals were positive for MRSA. The present study signifies the
occurrence of nasal carriage of S. aureus and absence of MRSA among domestic
animal population of Wayanad district.

Introduction

discovered to counteract bacterial infections.

Bacteria remain the most enduring life forms
on earth that has developed various
mechanisms to surpass adversities. Through
the advancement in medicine, antibiotics were

However, multi-drug resistance (MDR) is now
an emerging issue in the management of such
infections and Staphylococcus aureus is a
predominant pathogen that has developed
resistance to antibiotics. S. aureus is a
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commensal bacteria that is found on skin and
nasal passage which has the potential to
become an opportunistic pathogen. The
primary habitat of S. aureus is the anterior
nares (Foster, 2009). S. aureus nasal
colonization  increases the risk  of
autoinfection. Clonal spread of MRSA
between man and pigs was reported in
Netherlands  (Huijsdens et al., 2006).
Researchers across the globe validated the
occurrence and significance of S. aureus and
MRSA by way of nasal carriage. However,
such reports are scarce in Kerala especially in
Wayanad district that borders Tamil Nadu and
Karnataka. Thus, the present study was aimed
at finding the nasal carriage of S. aureus and
MRSA among apparently healthy companion
animals (dogs and cats) and livestock (cattle,
goats, and pigs) in Wayanad district.

Materials and Methods

The nasal swabs were collected from 160
apparently healthy animals comprising of dogs
(30), cats (30), cattle (40), goats (30), and pigs
(30). A sterile cotton swab moistened with
normal saline was inserted into nares and
gently rotated to make contact with the nasal
septum. The nasal swabs were transported to
the laboratory in sterile polypropylene tubes
containing Cary-Blair transport medium using
sterile cotton swabs, under chilled condition.
The samples were processed in laboratory for
isolation and molecular detection of S. aureus
and MRSA. All the samples were enriched in
the selective enrichment broth (Tryptone soya
broth with 10 per cent NaCl), followed by
streaking onto Baird Parker selective agar and
thereafter, confirmed by biochemical test as
described by Barrow and Feltham (2003) and
Agarwal et al., (2003). Characteristic colonies
of S. aureus were further confirmed by PCR
using species specific primer for nuc gene.
Phenotypic identification of MRSA is done by
oxacillin and cefoxitin double disc diffusion
method (Bauer et al., 1966). All the S. aureus

positive isolates were screened for MRSA by
using primers for mecA gene (Vannuffelet al.,
1995). The primer details and cycling
conditions for various genes (nuc, mecA) used
in the study are detailed in Table 1 and 2.

Results and Discussion
Isolation of S. aureus by culture method

Greyish Dblack colonies with a halo zone
around were characteristic of S. aureus (Fig.
1). These colonies might be confused with
other Staphylococci spp. (Baird and Lee,
1995). Hence, further confirmation of the
characteristic  colonies was done by
biochemical identification and is shown in
Table 3. Out of the total 160 samples
screened, 142 isolates gave characteristic
growth on BP agar. Upon biochemical
analysis, out of all the 142 positive isolates
from BP agar, S. aureus was confirmed from
nasal swabs of 97 animals.

PCR confirmation of isolates as S. aureus

The suspected S. aureus isolates from BP agar
were precisely identified by PCR using
species specific primer targeting nuc gene
(Fig. 2). The PCR for amplification of the nuc
gene has potential for the rapid diagnosis of S.
aureus (Brakstad et al., 1995). The occurrence
of S. aureus was thus confirmed in 97 isolates
out of the 142 suspected isolates from BP
agar.

Occurrence of S. aureus among dogs

Out of the 30 dog nasal swabs screened, 23
samples were positive for S. aureus, which
included seven isolates from Mananthavady
taluk and eight each from Sulthan Bathery and
Vythiri taluks (Table 4). Thus, an overall
occurrence of 76.67 per cent among dogs of
Wayanad district was observed. Krogh and
Kristensen (1976) reported occurrence of S.
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aureus among 90 per cent of the dogs
screened. Ma et al., (2019) reported from New
South Wales, Australia that 67.3 per cent of
dogs carried at least one species of
Staphylococcus organisms.

Occurrence of S. aureus among cats

A total of seven out of 30 (23.33 per cent) cats
sampled from Wayanad district was positive
for nasal carriage of S. aureus. Among seven
positive cats, two were from Sulthan Bathery,
three from Mananthavady and two from
Vythiri Taluk and is shown in Table 4. Cats
were among the least occurrence group from
different species of animals studied. Ma et al.,
(2019) reported 73.8 per cent of cats carried at
least one species of Staphylococcus in New
South Wales, Australia. Krogh and Kristensen
(1976) reported S. aureus in 40 per cent of the
cats. Nasal colonization of pet cats is
significant due to the close interaction of cats
within the households.

Occurrence of S. aureus among cattle

Among a total of 40 nasal swabs were
analysed from cattle and 25 isolates were
positive for S. aureus nasal carriage which
included ten from Sulthan Bathery, nine from
Mananthavady and six from Vythiri taluk
(Table 4). This accounts to 62.50 per cent
overall occurrence of the organism among

cattle in Wayanad district. This finding was
much higher when compared to 14.1 per cent
occurrence of S. aureus in cattle as reported
by Rahimi et al., (2015) and 22 per cent
reported by Alzohairy (2011).

Occurrence of S. aureus among goats

A total of 16 out of 30 (53.33 per cent) goats
that were screened showed positive for nasal
carriage of S. aureus. Among the positive
samples, seven were from Sulthan Bathery, six
from Mananthavady and three were from
Vythiri. Rahimi et al., (2015) reported that in
contrast to cattle, S. aureus was frequently
present in the nose of sheep and goats. But the
present study showed lower occurrence of S.
aureus in goats as compared to cattle.

Occurrence of S. aureus among pigs

Pigs had the highest occurrence of nasal
carriage of S. aureus when compared to other
animal groups in the study. A total of 26 out
of the 30 pigs screened confirmed for S.
aureus nasal carriage, and it included eight
from  Sulthan  Bathery, nine  from
Mananthavady and nine from Vythiri. A high
rate of S. aureus strain exchange between pigs
and farmers was confirmed by Armand-
Lefevre et al., (2005).

Table.1 Details of oligonucleotides used in the study

SL.NO. | PRIM SEQUENCE (5’ - 3°) AMPLIC | REFERENC
ER ON SIZE ES
(bp)
1 nuc F: GCGATTGATGGGTGATACGGTT 267 Brakstad et
R: AGCCAAGCCTTGACGAACTAAAGC al., (1992)
2 mecA F: AAAATCGATGGTAAAGGTTGGC 533 Vannuffel et
R: GTTCTGCAGTACCGGATTTGC al., (1995)

R : CAGCAGTAGTGCCGTTTGCTT
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Table.2 Temperature and various cyclic conditions for PCR

STEPS CONDITIONS FOR THE PRIMER NO.OF
CYCLES
denaturation 94-C for 5 min. 94-C for 5 min.

|
58°C for 40 sec. 57°C for 40 sec.
 Extension

72-C for 5 min.

72°C for 5 min.

Final extension

Table.3 Biochemical tests for S. aureus

SL.NO Biochemical test Test reaction

Catalase test

. Oxidase test
6 Arginine hydrolysis

Table.4 Occurrence of S. aureus among animals

Species No:of nasal S. aureus isolates | Occurrence of S.
swabs obtained aureus (per cent

Cat 30 7 2333

c

Goat 30 16 5333

‘ Chi-Square value — 33.206**, p < 0.001 \
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Fig.1 Baird parker agar with greyish black colonies with a halo around,
characteristic of S. aureus

Fig.2 PCR standardisation of nuc gene. Lane 1 — Marker, Lane 2,3 — nuc positive samples of
amplicon size 275 bp, Lane 4 — Negative control, Lane 5 — Positive control

300bp

200bp
100 bp

275bp

Fig.3 Cefoxitin and Oxacillinsuscetible (MSSA) strain of S. aureus on Muller Hinton agar
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Fig.4 PCR Standardization of mecA gene. Lane 1- Marker, Lane 2,3 — mecA positive samples
with amplicon size 533 bp, Lane 4- Negative control, Lane 5- Positive control

600 bp

Statistical analysis of occurrence of S.
aureus among animals

The statistical analysis of occurrence of S.
aureus was performed using Chi-square test
for multiple proportions followed by pair-wise
comparison using z-test for testing two
proportion between different groups of
animals. There existed significant difference
between dogs, cats, and goats. There was no
significant difference between dogs and pigs.
Between Goats and cattle also no significant
difference was observed.

Occurrence of MRSA among the animal
population

MRSA was phenotypically identified by
double disc diffusion test using oxacillin and
cefoxitin. However, none of the S. aureus
isolates in the study gave the typical resistance
pattern to Cefoxitin and Oxacillin, indicating
that they were sensitive to these drugs (Fig. 3).

All the S. aureus isolates were screened for
presence of mecA gene to confirm MRSA.
PCR standardization for mecA gene was done
using known positive DNA (Fig. 4), which
yielded product of size 533 bp. None of the
isolates were positive for mecA gene.

533 bp

Thus, it was concluded that no MRSA was
found from nasal swabs of dogs, cats, cattle,
goats, and pigs. Hence from the present study
zero per cent occurrence of MRSA from nasal
swab of companion animals- dogs and cats,
and livestock- cattle, goats and pigs was
observed. The pooled prevalence of MRSA in
animals in India was found to be 10 per cent
which is lower than that of MRSA prevalence
in humans (Krishnamoorthy et al., 2019). The
present study result of zero per cent
occurrence among dogs correlated with Ma et
al., (2019), who reported an absence of MRSA
among cats in New South Wales, Australia.

There is significantly higher nasal carriage of
S. aureus among apparently healthy
companion animals (dogs and cats) and
livestock (cattle, goats and pigs) of Wayanad
district. The study also observed absence of
MRSA nasal colonization among domestic
animal population, which gives a transient
relief to human and animal medical
practitioners as there are increasing reports of
MRSA burden from apparently healthy
animals around the globe.
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