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INSAR, 2013). Yet, according to the National Institute of Allergy and  INTRODUCTION
Infectious Diseases (NIAID), in 2002 the first strain of MRSA resistant to The genus Staphylococcus is a pathogenic organism in which 
vancomycin was reported (VRSA), although this strain is still very rare. Staphylococcus aureus (S. aureus) is the most important organisms of 
Currently around two million people acquire bacterial infections every clinical significance (Kluytmans et al., 1997; Furtado et al., 2014). S. 
year in U.S hospitals and about 90,000 people die from that infection. aureus is a versatile, adaptable, bacterium has the potential of adjusting 
This current trend of antibiotic resistance increasing, the prospect of to different environmental challenges, including antimicrobial 
MRSA becoming resistant to all antibiotics becomes more practical, compounds to ensure its continued existence (Barnes and Jinks, 2008). 
making MRSA an increasingly critical public health issue. The prolonged It is responsible for a broad range of clinical infections such as 
hospital stay, indiscriminate use of antibiotics, use of invasive medical bacteremia, septicemia, endocarditis, etc. and found almost in all places, 
devices, living in overcrowded places is some  lack of awareness, etc. predominantly on the skin and mucous membranes of animals and 
are the possible predisposing factors in MRSA emergence (Anupurba et human beings. S. aureus has the ability to colonize humans without 
al., 2003; Goyal et al., 2013). Although, MRSA only targets to skin or soft causing symptoms until the immune system is unable to control bacterial 
tissue infections, however, it also can develop into life-threatening growth. It is estimated that approximately 60% of the people get 
infections. Since, the appearance of strains which are less sensitive or colonized with this organism from time to time and as high as 20% of 
resistant to glycopeptides, there is a big danger of even greater humans are persistent carriers (Bob and Weese, 2009). It has overcome 
resistance developing (Hiramatsu et al., 1997).most of the therapeutic agents that have been developed in the recent 

Keeping all the above facts in mind, scientists must determine years and therefore, the antimicrobial chemotherapy for S. aureus has 
the prevalence and current antimicrobial resistance profile of MRSA in always been empirical (Jun et al., 2004). The emergence of methicillin 
our population, so that appropriate infection control measure can be resistant Staphylococcus aureus (MRSA) that was observed just one 
taken in advance and hence the authors planned this study to determine year after the launch of methicillin (Qureshi et al., 2004). MRSA were first 
the prevalence of MRSA along with their current antibiotic resistance documented in 1961, and the first hospital outbreak of MRSA was 
patterns in clinical and environmental samples.  reported in 1963 and it is an antibiotic-resistant bacterium prevalent 

throughout the world responsible for several difficult-to-treat infections in 
METERIALS AND METHODShuman beings, therefore, it can also be called multidrug-resistant S. 

aureus. In the community it establishes itself by skin to skin contact such Clinical and environmental sampling
as in sports persons, prisoners, boarding schools, sharing the same A total of 100 samples (70 swabs from wounds and catheters, 
towels and razors, etc. In the social media, MRSA is often described as and 30 sewage) samples were collected from various hospitals and 
the super bug (Klevens et al., 2007). Staphylococcus has developed sewage treatment plants (STPs) of Paonta Sahib, Himachal Pradesh, 
resistance to antibiotics due to the acquirement and spread of antibiotic and processed for isolation and screening of S. aureus and MRSA. A total 
resistant plasmids (Mir et al., 2015).  Over subsequent years, MRSA has of 35 each, postoperative wound and catheter swab samples were 
evolved to become resistant to the whole class of penicillin-like collected (from the patients admitted in orthopedics and surgical wards of 
antibiotics called -lactams: penicillin, amoxicillin, oxacillin, methicillin, various hospitals of the city), in sterile vials by using autoclaved cotton 
and others. Penicillin-resistant strains of S. aureus appeared as early as bud dipped in saline water (0.85%). Prior to taking swab samples, both 
the 1940s, however, for many years, such pathogen remained hands were washed with soap and disinfected with alcohol. The sterile 
susceptible to ß-lactamase-stable penicillins. Subsequently, in the mid- cotton buds were rotated into the overall area of the wounds and 
1980s, S. aureus strains appeared that were resistant to the ß- catheters as well. After swabbing, the cotton buds were again kept in the 
lactamase-stable penicillins (Rahimi and Bouzari, 2015)  but these respective sterile vials. A total of 30 sewage samples were also taken into 
strains were termed 'methicillin resistant S. aureus' (MRSA), Although sterile containers from the sewage treatment plants of various locations 
the drug methicillin is no longer the agent of choice for treatment, but the in the city. 
acronym MRSA continues to be used. Later use of oxacillin as substitute 
of methicillin in susceptibility tests resulted. However, few antibiotics can  Isolation and identification of MRSA
still be used to treat MRSA and only limited antibiotics remained available The collected samples were quickly transported to the 
(i.e. vancomycin is the antibiotic of last resort for MRSA treatment, Microbiology laboratory and inoculated on Mannitol salt agar plates (Hi

At the present time, the world is facing a great challenge of the emergence of antibiotic resistant microorganisms. Among these 
microorganisms, methicillin-resistant Staphylococcus aureus (MRSA) is one of the most frequent pathogen involved in 
numerous clinical and community acquired infections. Environmental reservoir such as sewage may have a significant role in the 
development and spreading of antibiotic resistance. The MRSA strains are usually resistant to several broad spectrum antibiotics 
and also have been demonstrated intrinsic resistance to ß- lactam antibiotics; therefore, it becomes a matter of global concern. 
The present study was carried out to investigate the prevalence of MRSA and determination of their resistance profiling against 
several anti-staphylococcal antibiotics. In this study, a total of 100 samples were collected from various health care associated 
(HA) sources, i.e. wound and catheter swabs and sewage samples, which were screened for MRSA and their antibiotic 
resistance patterns. Out of 100 samples, 41 isolates of S. aureus were recovered using selective medium and subjected to 
further screening of MRSA. There were 34% (n=41) isolates found to be methicillin resistant. There was a high prevalence (57%, 
n=14) of MRSA in clinical samples, i.e. wounds and 29% (n=14) in catheter samples, whereas as low, 14% (n=14) in the 
environment (sewage) samples. Almost all MRSA strains were found resistant to penicillin and thereafter to cloxacillin and 
cephalexin, co-trimoxazole. About 60-72% MRSA strains were found resistant to tetracycline, ciprofloxacin, ceftazidime, 
oflaxicin, lincomycin, and cephotaxime. The determination of prevalence and antibiotic resistance profiling of MRSA will be 
helpful for clinicians for first line treatment in referral hospitals and reports on the occurrence of MRSA in environmental samples 
provide an evidence of an epidemiological link between reservoirs and human infections, thus it is alarming the epidemiologist to 
formulate a viable and effective infection control program.
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Media Laboratories, Mumbai) under aseptic conditions. Inoculated In India, MRSA represents a big challenge for all the 
0 healthcare organizations (Goyal et al., 2013), and the major nosocomial plates were allowed for incubation at 37 C for 24-48 hrs. Upon 

pathogen causing substantial morbidity and mortality (Dirk, 2006). The completion of incubation, the plates were observed for morphological 
important reservoirs of MRSA in hospitals are mainly the infected or and biochemical profile. The golden yellow colored colonies of S.aureus 
colonized patients and transient hand carriage and biomedical wastes. on mannitol salt agar were noted and further subjected to Gram reaction, 
The mishandling of biomedical wastes and improper sanitary practices catalase, DNAse, coagulase, urease, and oxidase tests and based on 
in hospitals could be a predominant mode for infection transmission from results, isolates were allocated to appropriate genera to the isolates. For 
hospitals to natural water reservoirs. In India, the significance of MRSA the identification of the MRSA among the isolates of S. aureus, the Hi 
has been recognized comparatively late and epidemic strains of these Chrome MeReSa Agar Base (M1674, Hi-Media Laboratories, Mumbai) 
MRSA strains have been usually resistant to several antibiotics. During was used. The medium was prepared according to the instruction 
the last 15 years, the appearance and worldwide spread of such clones provided by the manufacturer (mixing 41.65 gm of the medium into 500 
have caused major therapeutic problems in many hospitals, as well as ml of the distilled water and MeReSa Selective Supplement FD229, 
diversion of significant resources to attempts at controlling their spread which was reconstituted in 5 ml sterile distilled water into methicillin vials 
(Rajaduraipaindi et al., 2006). having 2.0 mg of methicillin added into the medium, and all the 

components were mixed very thorough. Recovered S. aureus isolates 
0 Prevalence of Methicillin Resistant Staphylococcus aureus were streaked onto the Hi Chrome MeReSa agar and incubated at 35 C 

isolatesfor 24h. Since, it is a selective medium therefore; only methicillin 
In our study, the prevalence and antibiotic resistance profiling resistant S. aureus grew on this, while the methicillin sensitive S. aureus 

of MRSA in various clinical and environmental samples were (MSSA) were inhibited on this agar plate. All cultures showing bright blue 
determined. For this, swabs samples of wounds (n=35) and catheters colored growth were taken as MRSA positive isolates, while all others 
(n=35) were collected from hospitalized patients, and sewage samples are recorded as MSSA strains. 
(n=30) were collected from the various locations of the city. Out of 100 
samples, 41 isolates of S. aureus were recovered using selective Antibiotic resistance profiling
medium and subjected to further screening of MRSA. There were 34% All the confirmed S.aureus isolates were subsequently also 
(n=41) isolates found to be methicillin resistant (Figure 1, 2). There was a tested for methicillin resistance based on Kirby-Bauer disk diffusion 
high prevalence (57%, n=14) of MRSA in clinical samples, i.e. wounds method (1996) on Muller Hinton Agar (MHA) medium using oxacillin 
and 29% (n=14) in catheter samples, whereas as low, 14% (n=14) in the discs (1µg) procured from Hi-Media Laboratories Pvt. Ltd, Mumbai 
environment (sewage) samples. Thus, the risk of infection is high in (India). The isolates were confirmed methicillin resistant if the zone of 
individuals occupationally exposed to wounds or wound dressing inhibition was 10 mm or less. Subsequently, the antibiotic resistance 
indicating a need to screen individuals in hospitals for risk exposures spectrum of methicillin resistant S.aureus isolates to different most 
and infections, to avoid an outbreak and cross infections (Panlilio et al., commonly used anti-staphylococcal antibiotics, were determined by the 
1992). The present study indicated high rates of isolation of MRSA same method using the criteria of standard zone sizes of inhibition. The 
(44%) from wound samples as compared to Mehta et al. (1998), who had data obtained was noted and analyzed at the completion of the study as 
reported isolation rate of 33%. However, Qureshi et al. (2004) from per recommendations of the NCCLS (2000).
Pakistan reported a high isolation rate, up to 83% MRSA from wound 
swabs.  RESULTS AND DISCUSSION

Fig 1: Prevalence of methicillin resistant S. aureus (MRSA) among methicillin sensitive 
S. aureus (MSSA) isolates recovered from clinical and environmental samples.

Fig 2: Showing resistance of S. aureus against  methicillin 
on MHA medium plate. 

Fig. 3: Antibiotic resistance profiling of MRSA.
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Antibiotic resistance profiling of Applied Sciences (DU) for providing laboratory facilities.
The drug resistance pattern of MRSA isolates from these 

sources was found to be highly variable. More than 70% of the MRSA 
were found to be resistant to the majority of the antibiotics tested. Almost 
all MRSA strains were found resistant to penicillin followed by cloxacillin 
and cephalexin, co-trimoxazole. About 60-72% MRSA strains were 
found resistant to ceftazidime, ciprofloxacin, tetracycline, oflaxicin, 
lincomycin, and cephotaxime (Figure 3). In this study, resistance to 
penicillin was recorded to be 100% against the organism that in 
correlation with the findings of Anupurba et al. (2003), and resistance for 
ceftazidime and cephotaxime were 72.45% and 62.24%, in that order (β-
lactam resistance). Resistance to quinolones such as ciprofloxacin and 
ofloxacin were 67.35% and 62.24% respectively. This is probably due to 
the overuses of these drugs. Since, quinolones are relatively cheaper 
and easily available all over the drugs, selling outlets of the country. The 
findings of such resistance patterns were relatively less than those of 
95.8% by Udaya et al. (1997), and 68% by Mehta et al. (1998). 

CONCLUSION
Occurrence of MRSA in clinical and environmental samples 

could be a serious warning to public health. This study concludes that 
MRSA is a problem in small city also, since; our findings showed a high 
prevalence of MRSA in wound samples, so care must be taken while the 
wound dressing and the user of catheters must be disposed of properly.
The hospital sewage plant should be routinely monitored and cleaned, 
so as to function properly and surveillance of cultures and monitoring of 
the susceptibility patterns of MRSA may also help in arresting the spread 
of the infections in other parts of the country. Since, the dissemination of 
MRSA isolates can easily possible via sewage to surface water 
reservoirs, therefore, there is an emergent need to formulate very 
effective programs related to MRSA spread and including mass 
screening and early detection of MRSA carriers, isolation of patients, 
use of novel decontamination process, limit of certain antibiotics, 
promote the application of herbal formulations, regular surveillance of 
hospital-associated infections and antimicrobial resistance patterns, 
environmental monitoring and disinfection of sewage, adequate hand 
hygiene, and public education and awareness. Although MRSA 
numbers have  increased significantly in the recent past, however, 
ciprofloxacin, linocomycin cephotaxime, etc. are to remain the basis for 
treating such infections.
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