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Occurrence of Methicillin Resistant Staphylococcus aureus among
Dogs and their Handlers in Jammu
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ABSTRACT

The study explored the prevalence of Staphylococcus aureus and methicillin-resistant Staphylococcus aureus (MRSA) in dogs
and their handlers. Samples comprised of dogs wound (n = 50), dogs nasal (n = 22), dogs skin behind ears (n = 50) and hand
swabs of dogs owners (n = 40). Out of these 162 samples, 2 (1.23%) were positive for S. aureus, of which 1 (0.61%) was
MRSA. S. aureus isolates were of wound and skin samples each and isolate from wound was MRSA. None of the dogs nasal
and owners’ hand swabs were positive for S. aureus and MRSA. Study revealed resistance of S. aureus to ampicillin (100%)
while sensitivity to clindamycin (100%), doxycycline (100%), vancomycin (100%), linezolid (100%), teicoplanin (100%) and
amoxyclav (100.0%). MRSA observed high resistance to cefoxitin (100%) and vancomycin (100%) while isolates were sensitive
to clindamycin (100%), amoxyclav (100.0%), ceftriaxone (100%), gentamicin (100%), ampicillin (100%) and linezolid (100%).
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MRSA is an emerging antimicrobial resistant pathogen
which has the origin in human hospitals; although, later,
the community adapted strains transmissible within the
communities emerge (CDC, 1981). Infected and colonized
humans are reservoir of MRSA. In India, approximately
20-40 percent of nosocomial infections are due to MRSA
(Velasco et al., 2005). The pathogen has similar disease
spectrum to that of Staphylococcus aureus but owing
to wide antibiotic resistance the treatment becomes
difficult; the antibiotic resistance is the manifestation of
Staphylococcal chromosomal cassette. The bacterium
has adapted to numerous animal species including pigs
(Pletinckx et al., 2012), dogs (Beck et al., 2012), chickens
(Nemati et al., 2008) and equines (Vincze et al., 2014).
Incidentally, new strains of bacterium have emerged in
animals who may have the zoonotic potential; the most
widely known is ST398. The incidence of MRSA in
companion animals is increasing (Weese and Duijkeren,
2009). Among dogs, there have been few community and
hospital based studies conducted which reported wide
variation in prevalence ranging from zero to nine percent
(Kottler et al., 2008; Hanselman et al., 2007; Loeffler

et al., 2005) from region to region. The majority of these
infections are associated with postoperative infections
and open wounds (Leonard and Markey, 2006). There
have also been case reports worldwide of colonisation
and transmission of S. aureus, including MRSA, between
owners and their dogs (Kottler et al., 2008; Loeffler et
al., 2005). This has led to concern about the role of dogs
as possible reservoirs of MRSA in the community. The
present study analyzed the occurrence of MRSA in dogs
and their handlers in Jammu area.

MATERIALS AND METHODS

The dogs and dog handlers sampled in the study were those
who visited the Teaching Veterinary Clinical Complex
(TVCC), FVSc & AH, R.S.Pura. From dogs, a total of
122 swabs from different body locations viz., wounds (n
= 50), nasal (n = 22) and skin behind ear pinna (n = 50)
were collected, and the dog categories sampled included
those visited TVCC for vaccination, wound examination,
surgical procedures and routine exanimation. Also, fourty
hand swabs from dog handlers were collected. For sample
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collection, the sterile swabs moist in sterile normal saline
solution samples were used; the swabs were transported
within 2 hours of collection to the Division of Veterinary
Public Health and Epidemiology, FVSc & AH, R.S.Pura,
for further processing.

Each sample was enriched in peptone water broth by
incubating at37°C for 24 hrs. From each broth, the inoculum
was streaked on mannitol salt agar followed by incubation
at 37°C for 24-48 hrs. The yellow colonies on mannitol
salt agar were considered as presumptive S. aureus. The
presumed colonies were subjected to Gram staining. The
colonies having Gram positive cocci arranged like bunches
of grapes were purified on nutrient agar and were subjected
to biochemical tests viz.,, catalase, oxidase, IMViC,
coagulase and hemolysis. The isolates observing Gram
positive, non-spore forming, non-motile cocci clustered
in bunches, catalase positive, oxidase negative, indole
negative, methyl red positive, voges proskauer positive,
citrate positive, coagulase positive and double-hemolysis
on blood agar were considered to be confirmed S. aureus
isolates. The S. aureus isolates were analyzed for MRSA
by cefoxitin disk diffusion assay (using cefoxitin 30 pg;
HiMedia) (CLSI, 2008) and oxacillin resistance screening
agar assay (using oxacillin resistance screening agar;
HiMedia). Zone size < 21 mm in cefoxitin disk diffusion
assay or blue colonies on oxacillin resistance screening
agar was confirmatory for MRSA. The isolates positive
in any of cefoxitin disk diffusion and oxacillin resistance
screening agar was considered MRSA. The confirmed S.
aureus and MRS A isolates were subjected to disc diffusion
antibiotic sensitivity test (Bauer et al., 1966).

RESULTS

Notably, out of 122 dog samples, only 2 samples were
positive for S. aureus; among them one was MRSA. The
two S. auerus isolates were from wound and skin behind
ear pinna each. The positive MRSA was that of wound.
None of the samples from dog handlers was positive
for S. aurues and so MRSA. The only MRSA isolate in
antibiotic sensitivity test was resistant to vancomycin
while was sensitive to amoxyclav (30 pg), ceftriaxone
(30 pg), ampicillin (10 pg), gentamicin (10 pg), co-
trimoxazole (25 ug), cephalexin (30 pg), cefixime (5 pg),
doxycycline (30 pg), linezolid (30 pg), teicoplanin (30
pg) and clindamycin (2 pg). S. aureus isolated from skin
was resistant to ampicillin (10 pg) while was sensitive to
rest of antibiotics.
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DISCUSSION

MRSA is the pathogen of concern for human medicine
amid the emergence of livestock associated MRSA (LA-
MRSA). Anterior nares of humans are considered the
niche of S. aureus; the same is not true for animals and
the colonization of MRSA in animals varies with species,
area and body site. Pletinckx et al. (2011) reported the skin
behind ears in pigs to be the most common colonized site
while in poultry it was nose shells and cloaca (Pletinckx et
al., 2012). Further, the incidence of MRSA in companion
animals is high with open wounds and postoperative
implications (Leonard and Markey, 2006). Consequently,
the present study analyzed the samples from skin, nasal
and wound sites of dogs.

In our study, none of the dogs nasal swabs (n = 22) was
positive for S. aureus and MRSA. Many workers have
reported zero prevalence in nasal samples (Bagcigil et
al., 2007; Griffeth et al., 2008). Hanselman et al. (2007)
reported MRSA nasal colonization in 2/203 (1%) dogs.
Kottler et al. (2009) reported 4 percent MRSA in dog
samples. Loeffler ez al. (2010) reported the colonization to
be higher (9/45; 8.9 %) than others. Weese and Duijkeren
(2009) suggested that the colonization of MRSA in nares
of dogs is transient in nature and the bacterium abolishes
within weeks from nasal cavity of dogs (Loeffler et al.,
2010). There may be other risk factors for infection
and colonization in animals such as close contact with
persons harbouring the bacterium, immune system status,
administration of immunosuppressive drugs etc.

In study, Out of 50 dogs wound samples, only one (2%)
was positive for MRSA. In study by Vincze et al. (2014)
3.6 per cent dog wounds samples harboured MRSA.
Bergstrom et al. (2012) did not isolate S. aureus from
surgical wound of hospitalized dogs despite being the
organism being present in the hospital environment. In our
study, one isolate of S. aureus was found from dog a skin
sample which was not MRSA. Beck et al. (2012) yielded
3 (1.7 %) MRSA from dogs skin cultures while 11 (6.4 %)
from dogs nose and rectum.

As the human index finger has been implicated in
transmission of S. aureus from humans (Mulligan et al.,
1993), we also analyzed the hand swabs of dog owners.
Notably, S. aureus was not isolated from hands of dog
handlers in present study which may have been due to
good personal hygiene measures of owners. The results
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present a rosy picture for veterinary public health, however
in case of low prevalence as is attained in present study the
surveillance on a larger sample size becomes essential.

Acknowledgement

The authors are thankful to Director Research, SKUAST-J
for providing financial assistance for work.

REFERENCES

Bagcigil, F.A., Moodley, A., Baptiste, K., Jensen, V. and
Guardabassi, L. 2007. Occurrence, species distribution,
antimicrobial resistance and clonality of methicillin- and
erythromycin-resistant Staphylococci in the nasal cavity of
domestic animals. Vet. Microbiol., 121: 307-315.

Bauer, A.W., Kirby, W. M. M, Sheris, J. and Truck, M. 1966.
Antibiotic susceptibility testing by a standardized single disk
method. Am. J. Pathol., 145: 225-230.

Beck, K. M., Waisglass, S. E., Dick, H. L. M. and Weese, J.
S. 2012. Prevalence of meticillin-resistant Staphylococcus
pseudointermedius (MRSP) from skin and carriage sites of
dogs after treatment of their meticillin-resistant or meticillin-
sensitive Staphylococcal pyoderma. Vet. Dermatol., 23: 367-
369.

Bergstrom, A., Gustafsson, C., Leander, M., Fredriksson,
M., Gronlund, U. and Wigh, G. T. 2012. Occurrence of
methicillin- resistant Staphylococci in surgically treated dogs
and the environment in a Swedish animal hospital. J. Small
Anim. Pract., 53: 404—410.

CDC (Centers for Disease Control and Prevention). 1981.
Community acquired methicillin-resistant Staphylococcus
aureus infections - Michigan. Michigan Morbidity Mortality
Report, 30: 185-187.

Griffeth, G. C., Morris, D. O., Abraham, J. L., Shofer, F. S.
and Rankin, S. C. 2008. Screening for skin carriage of
methicillin-resistant coagulase-positive Staphylococci and
Staphylococcus schleiferi in dogs with healthy and inflamed
skin. Vet. Dermatol., 19: 142—-149.

Hanselman, B. A., Kruth, S. and Weese, J. S. 2007. Methicillin-
resistant Staphylococcal colonization in dogs entering a
veterinary teaching hospital. Vet. Microbiol, 126: 277-281.

Kluytmans, J. A., van Belkum, A., and Verburgh, H. 1997. Nasal
carriage of Staphylococcus aureus: epidemiology, underlying
mechanisms and associated risks. Clin. Microbiol. Rev., 10:
505-520.

Kottler, S., Middleton, J. R., Weese, J. S. and Cohn, L. 2009.
Prevalence of Staphylococcus aureus and MRSA carriage

Journal of Animal Research: v.5 n.2. June 2015

in three populations. In: 26th Annual Conference of the
American College of Veterinary Internal Medicine, San
Antonio, TX.

Leonard, F. C. and Markey, B. K. 2008. Meticillin-Resistant
Staphylococcus aureus in animals: a review. Vet. J., 175:
27-36.

Loeffler, A., Boag, A. K., Sung, J., Lindsay, J. A., Guardabassi,
L., Dalsgaard, A., Smith, H., Stevens, K.M. and Lloyd, D.H.
2005. Prevalence of methicillin-resistant Staphylococcus
aureus among staff and pets in a small animal referral hospital
in the UK. J. Antimicrob. Chemoth., 56: 692 -697.

Mulligan, M. E., Murray-Leisure, K. A., Standiford, H. C., John,
J. F, Korvick, J. A., Kauffman, C. A. and Yu, V. L. 1993.
Methicillin Resistant Staphylococcus aureus: a consensus
review of the microbiology, pathogenesis, and epidemiology
with implications for prevention and management. Am. J.
Med., 94: 313-318.

Nemati, M., Hermans, K., Lipinska, U., Denis, O., Deplano, A.,
Struelens, M., Devriese, L. A., Pasmans F. and Haesebrouck
F. 2008. Antimicrobial resistance of old and new strains
isolated from poultry: First detection of Livestock-Associated
Methicillin-Resistant Staphylococcus aureus Strain ST398.
Antimicrob. Agents Ch., 52(10): 3817.

Pletinckx, L.J., Verhegghe, M., Dewulf, J., Crombé, F., Bleecker,
Y. D., Rasschaert, G., Goddeeris, B. M. and Man, 1. D. 2011.
Screening of poultry-pig farms for methicillin-resistant
Staphylococcus aureus: Sampling methodology and within
herd prevalence in broiler flocks and pigs. Infect. Genet.Evol.,
11: 2133-2137.

Pletinkx, L. J., Bleecker, Y. D., Rasschaert, G., Goddeeris, B.
M. and Man, I. D. 2012. Evaluation of salt concentration,
chromogenic media and anatomical sampling sites for
detection of methicillin resistant Staphylococcus aureus in
pigs. Vet. Microbiol., 75: 265-267.

Velasco, D., Tomas, M. D. M., Cartelle, M., Beceiro, A., Perez,
A., Molina, F., Moure, R., Villanueva, R. and Bou, G. 2005.
Evaluation of different methods for detecting Methicillin
(oxacillin) resistance in Staphylococcus aureus. Antimicrob.
Agents Ch., 55: 379-382.

Vincze, S., Stamm, 1., Kopp P. A., Hermes, J., Adlhoch, C.,
Semmler, T., Wieler, L. H., Becker, A. L. B. and Walther, B.
2014. Prevalence and characteristics of methicillin resistant
coagulase-negative staphylococci from livestock, chicken
carcasses, bulk tank milk, minced meat, and contact persons.
PLOS One, 9: 1-6.

Weese, J.S. and Duijkeren, E.V. 2009. Methicillin
resistance in Staphylococcus aureus and Staphylococcus
pseudointermedius in veterinary medicine. Vet. Microbiol.,
140: 418-429.

395



