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Abstract: Multidrug-resistant pathogens are now emergent worldwide and pose a serious threat to disease prevention and 
treatment. The World Health Organization declared anti-microbial resistance as a major peril to human beings. Staphylococcus 
is part of the normal microbiome of humans and are responsible for opportunistic infections. Like S. aureus, Coagulase-
negative staphylococcus are also clinically important as the causal agents of severe diseases, nosocomial infections, catheter-
associated infection, bacteremia, septicemia. Methicillin resistant Staphylococci species are widely known and methicillin 
resistant CoNS, known as MR-CoNS, have been found to carry the mecA gene. Various virulence factors help these organisms 
in their pathogenicity and antibiotic-resistance is aided by the presence of efflux pumps. In our study, we have isolated 45 
isolates from sewage water which were tentatively identified as CoNS based on biochemical characteristics. Then virulence 
and antibiotics susceptibility patterns were screened by standard protocols. Multiple drug resistant CoNS were found in our 
study and in silico analysis of an annotated protein sequence of the efflux pump SepA of Pseudomonas putida was carried out. 
Sequence analysis of the efflux protein gene revealed that it is phylogenetically related to the AcrA of Staphylococcus sp. and a 
RND transporter of Vibrio sp. The widespread presence of MR-CoNS is a cause for serious concern as sewage treatment plants 
are reservoirs for the spread of antibiotic resistance.  
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1. Introduction 

The staphylococci are gram-positive microorganisms, the 
size around 0.5µm- 1 µm in diameter. They are observed as 
clusters under a microscope. Occasionally it can be seen in 
short chains. They are ubiquitous, mostly found in human skin 
and mucus membranes. Staphylococci are salt-tolerant and 
they can grow in 7.5% NaCl. Staphylococci are often 
hemolytic. Coagulase test helps to distinguish the S. aureus 
from other staphylococci organisms and some of S. aureus 
from environmental isolates are incapable of producing 
coagulase. In the genus Staphylococcus, the S. aureus and S. 

intermedius are the only coagulase-positive organisms and all 
other species are coagulase-negative. Staphylococcus aureus is 
a common microflora found on our skin surfaces and nasal 

passages of healthy human beings. Approximately 25-40% of 
the human population is colonized with S. aureus organism 
[1]. MR-CoNS harboring the mecA gene, which helps resist 
methicillin and other β- lactam antimicrobials, are referred to 
as methicillin-resistant Staphylococcus (MR-CoNS). 
Methicillin-resistant Staphylococcus (MR-CoNS) is a 
dangerous pathogen that causes infection in various parts of 
the human body. It causes mild infections on the skin, like 
sores, boil, or abscesses, but it can also cause severe infections 
such as infection of the bloodstream, surgical wounds, the 
lungs, or urinary tract infections. Most MR-CoNS infections 
are not serious, some can be life-threatening [2]. Since MR-
CoNS infections are difficult to treat. Methicillin-resistant 
Staphylococcus aureus also causes severe infection, which is 
different from MR-CoNS. Staphylococcus resistance to 
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methicillin was reported soon after its introduction in October 
1960 [3]. MR- CoNS is now endemic in India. The incidence 
of methicillin-resistant Staphylococcus varies from 50% in 
South India [4] to 25% in the western part of India [5]. CA-
MRSA has been increasingly were reported in India [6]. In 
India, bloodstream infections (BSI) are caused by 
Staphylococcus species and CoNS are also involved in causing 
BSI. Those infections are acquired in healthcare settings. S. 

epidermidis are most frequently involved in BSI in developing 
countries [7]. 

Antibiotics are widely used to treat numerous infectious 
diseases. As a result, antibiotic resistant bacteria are also 
rampant. According to the Centre for Disease Control, at least 
2.8 million people in the United States become infected with 
antibiotic-resistant bacteria each year, with the mortality 
reaching 35,000 as a direct result of such infections [8]. The role 
of wastewater as an environmental reservoir in the creation and 
spread of antibiotic resistance is vital [9]. Particularly when a 
huge percentage of antibiotics end up in the environment [10]. 
This includes β-lactam antibiotics, which have been isolated 
from both soil and drainage systems [11]. In both hospital and 
wastewater drainage systems, mecA gene has been detected 
[12]. Both culture-based techniques and molecular analysis has 
found MRSA has been found in municipal water [13]. In the 
present study, we isolated and identified the CoNS from a 
municipal Waste Water Treatment Plant WWTP, Madurai, and 
screened the isolates for multiple antibiotic resistance and 
compared it with other studies from the locality and other Indian 
strains. These isolates were tested for antibiotic susceptibility. 
With the help of sequences obtained from BacMet, an in silico 
sequence analysis of the SepA superfamily of efflux protein was 
carried out.  

2. Material and Methods 

2.1. Sample Collection and Processing 

The wastewater treatment plant at Avaniyapuram, Madurai 
was first started in 1924. It receives wastewater from the 
south zone of the river Vaigai. It is one of the largest plants in 
Madurai. At present, the plant receives 15 to 20Mld (million 
liters per day) of wastewater from the main pumping station 
at Santhaipettai, and the daily discharge depends upon the 
availability of electricity and capacity of the machinery. One 
hundred milliliters of wastewater were collected in 
autoclaved glass conical flask at Avaniyapuram wastewater 
plant and the samples were transported within 1h to the 
laboratory in an icebox. We collected the wastewater sample 
once in September 2019, December 2019, and February 
2020. 

2.2. Sample Processing and Isolation 

Collected wastewater samples were centrifuged in sterile 
centrifuge tubes at 8000rpm for 30 minutes at 4°C. 
Supernatant was discarded and the pellet was collected. The 
pellet was inoculated into the Nutrient broth with 7.5% NaCl 
for enrichment process [14] and incubated at 37°C for 

overnight incubation. A loopful of culture from the nutrient 
broth was streaked onto sterile Mannitol Salt Agar and Blood 
agar plates aseptically and incubated at 37°C for 18-24 h. 

2.3. Biochemical Characterization and Detection of 

Virulence Factors of Staphylococcus sp. 

The cultured isolates were performed various biochemical 
tests such as gram staining, coagulase, catalase, oxidase, and 
TSI test. The virulence factors were screened by various tests 
such as DNase, hemolysis, starch hydrolysis, and biofilm 
identification by congo red test. 

2.4. Antibiotic Susceptibility Test 

Antibiotic susceptibility was performed by the Kirby 
Bauer method which is a standard diffusion procedure and 
helps to determine the susceptibility of isolated bacteria to 
different antibiotics. The filter paper discs are impregnated 
with antibiotics of specific concentrations. Mueller-Hinton 
agar plates were used in this procedure and overnight broth 
cultures of the bacterial isolates were swabbed into the 
surface of the medium and antibiotic discs were placed on the 
seeded surface. After incubation, the zone of inhibition was 
formed. The measuring of the zone of inhibition helps to 
interpret the results based on the standard chart developed by 
The Clinical & Laboratory Standards Institute. Twenty-five 
of the isolates were subjected to antibiotic susceptibility 
screening. 

2.5. Phylogenetic Analysis 

SepA is an efflux pump which belongs to the Resistance 
Nodulation cell Division (RND) superfamily of efflux 
proteins. It is present in the chromosome of Pseudomonas sp. 

involved in the efflux of multiple drugs. It contains 382 
amino acids. This sequence was retrieved from BacMet 
(antibacterial biocide and metal resistance gene database) and 
was aligned with other sequences by protein BLAST. 

3. Results 

The sewage wastewater sample was collected at the 
Avaniyapuram sewage water treatment plant in a sterile 
autoclaved conical flask. Before sample collection, pH and 
temperature were measured in situ. 

Table 1. pH and temperature of the sample collection from the sewage plant. 

Sample collection period pH Temperature 

September -2019 8.5 37°C 
December -2019 9 38.5°C 
February -2020 8.5 35.8°C 

After overnight incubation, nutrient broth showing 
turbidity was taken as positive for presumptive 
staphylococci. Then a loopful of nutrient broth culture was 
taken and streaked (quadrant streaking) onto the MSA plate 
and blood agar plate aseptically. Both plates were incubated 
for 24h at room temperature. After incubation, it was 
observed that there were too many colonies on the MSA 
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plate, which turned from red to yellow color showing that the 
isolates utilize mannitol as a source of carbon. In the blood 
agar plate, the colonies have grown appeared white and some 
of the colonies were β- hemolytic. Then 45 single colonies 
were chosen for maintenance as pure cultures and further 
characterization. The selected isolates were streaked using 
sterile inoculation needle onto Nutrient Agar slants 
supplemented with 7.5% NaCl and after growth was 
observed, stored at RT. 

 

Figure 1. MSA and Blood agar plate showing the growth of presumptive 

Staphylococci. 

Most of the isolates are purple indicating gram-positive 
organisms. They were found to be cocci and were seen in 
clusters. Out of the 45 isolates, 41 were found to be gram-
positive cocci. 41/45 × 100 = 91.11%. Therefore, 91% of the 
isolates were gram-positive, cocci, and cluster-forming 
bacteria and tentatively identified as Staphylococcus sp. 

 

Figure 2. Gram staining images under light microscope 100x. 

3.1. Biochemical Tests 

The preliminary biochemical tests performed were oxidase 

and catalase tests. Oxidase test was carried out by disc 
method which is quick with the results was observed within 
few seconds. 36 of the isolates are oxidase negative, whereas 
the other 9 isolates are oxidase-positive which produced 
purple color after they were smeared on the disc. In catalase 
test, all of the isolates are produces bubbles, so all isolates 
are presence of catalase. It is a distinguishing feature that 
separates Staphylococci from Streptococci which are catalase 
negative. 

 

Figure 3. Oxidase, Catalase and TSI test result. 

In the tube coagulase test, after inoculation, the tube was 
observed respectively in 2h, 4h, 6h, 8h, and up to 24h. 
However, no clotting was observed; all isolates are 
coagulase-negative. After incubation of TSI agar, color 
changes were observed in the butt, slant and gas production 
were observed; of the 25 isolates, 22 isolates utilized 3 sugars 
and others are not. 

3.2. Virulence Factor Test 

In the Starch hydrolysis test, following incubation, iodine 
solution was poured on the surface of the starch medium; 
zone of clearance representing starch hydrolysis was 
observed around 2 isolates which represents positive result 
and all other 43 isolates are negative for amylase. For the 
detection of DNase production, following incubation, 1N 
HCl solution was flooded on the surface of DNase medium 
and observe for the presence of a clear zone around the 
isolates; all isolates were negative for the presence of DNase. 
For hemolysis test, after 24 h incubation, the plates were 
checked for the presence of clear zones; all isolates were 
negative for hemolysis. Similarly, none of the isolates was 
capable of biofilm formation which was checked by Congo 
red plate method. 
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Figure 4. Starch hydrolysis and Hemolysis activity. 

Table 2. Biochemical test results of isolated CoNS organisms. 

Colony no Gram staining Oxidase Catalase Coagulase DNase TSI Starch hydrolysis Biofilm formation Hemolysis 

1. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
2. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
3. Negative Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
4. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
5. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
6. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
7. Negative Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
8. Negative Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
9. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
10. Positive Positive Positive Negative Negative - Negative Negative γ- Hemolysis 
11. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
12. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
13. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
14. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
15. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
16. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
17. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
18. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
19. Positive Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
20. Negative Negative Positive Negative Negative - Negative Negative γ- Hemolysis 
21. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
22. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
23. Positive Positive Positive Negative Negative Positive Negative Negative γ- Hemolysis 
24. Positive Positive Positive Negative Negative Negative Positive Negative γ- Hemolysis 
25. Positive Positive Positive Negative Negative Negative Negative Negative γ- Hemolysis 
26. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
27. Positive Positive Positive Negative Negative Positive Negative Negative γ- Hemolysis 
28. Positive Positive Positive Negative Negative Negative Negative Negative γ- Hemolysis 
29. Positive Positive Positive Negative Negative Positive Negative Negative γ- Hemolysis 
30. Positive Positive Positive Negative Negative Positive Positive Negative γ- Hemolysis 
31. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
32. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
33. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
34. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
35. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
36. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
37. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
38. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
39. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
40. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
41. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
42. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
43. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
44. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
45. Positive Negative Positive Negative Negative Positive Negative Negative γ- Hemolysis 
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3.3. Antibiotic Susceptibility Test 

Twenty isolates were subjected to antibiotic susceptibility 
test (Kirby Bauer method). After incubation, the zone 
inhibition was measured and identified whether they were 
sensitive or resistant based on CLSI standards. All 20 isolates 
are resistant to methicillin; 6 isolates are resistant to 

norfloxacin and the other 14 were sensitive. One culture was 
resistant to chloramphenicol and the other 19 are sensitive. 
Thirteen isolates were sensitive to ciprofloxacin, 6 are 
intermediate and one was resistant. All isolates were 
sensitive to tetracycline and levofloxacin. 

  

Figure 5. Antibiotic Susceptibility Test (Kirby Bauer method). 

Table 3. Antibiotic Resistance Profile of CoNS isolated from sewage water samples. 

Colony no 
Methicillin 

(5µg) 

Tetracycline  

(30 µg) 

Norfloxacin 

(10 µg) 

Levofloxacin 

(5 µg) 

Chloramphenicol 

(30 µg) 

Ciprofloxacin 

(5 µg) 

1. R S S S S S 

2. R S S S S S 

3. R S S S S S 

4. R S S S S S 

5. R S S S S S 

6. R S R S R I 

7. R S S S S S 

8. R S S S S I 

9. R S S S S I 

10. R S S S S S 

11. R S S S S S 

12. R S R S S I 

13. R S R S S R 

14. R S R S S I 

15. R S R S S I 

16. R S S S S S 

17. R S S S S S 

18. R S R S S S 

19. R S R S S S 

20. R S S S S S 

R- Resistant, S- Sensitive, I- Intermediate. 

3.4. Phylogenetic Analysis 

Sequence analysis of the SepA (of Pseudomonas putida) 
efflux protein with other sequences revealed that it is 
homologous to various efflux proteins like AcrA of 
Staphylococcus sp. The tree shows that this SepA protein is 

also homologous to another resistance efflux protein called 
RND transporter of Vibrio sp. The phylogenetic analysis 
showed that these proteins have evolved from a common 
ancestral gene. 

 



 Pharmaceutical Science and Technology 2021; 5(1): 14-23 19 
 

 

Figure 6. Phylogenetic tree showing the relationship between SepA probable efflux pump periplasmic linker protein of Pseudomonas putida with the multidrug 

–efflux RND transporter periplasmic adaptor subunit AcrA of Staphylococcus sp. 
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4. Discussion 

The CoNS are mostly associated with clinical device 
infections as they readily form biofilms on the surface of 
invasive devices like a catheter. The CoNS are important in 
nosocomial infections and other clinical infections. CoNS are 
ubiquitous; they are mostly found on skin surfaces and 
mucus membranes. Most of them are opportunistic 
pathogens. These organisms can be found as normal 
microflora on every human being. Staphylococci are often 
hemolytic and cause disease in humans and animals. Mostly 
they cause wound infections, bloodstream infections, and 
hospital-acquired infections such as surgical wound 
infections. The CoNS S. epidermidis causes the infection 
associated with indwelling medical devices. The S. 

saprophyticus causes UTI infections in girls. The other 
Staphylococcal organisms such as S. warneri, S. 

haemolyticus, S. intermedius, and S. schleiferi are also 
pathogenic which cause diseases infrequently in humans [15, 
16]. 

Sewage water includes a wide variety of microorganisms 
such as bacteria, viruses, and protozoa. Most microorganisms 
in wastewater are pathogenic and highly virulent. Wastewater 
can contain a lot of opportunistic pathogens (e.g., 
Escherichia coli, Enterobacter cloacae, Enterococcus 

faecalis, Klebsiella pneumoniae, Proteus vulgaris, or 
Pseudomonas aeruginosa) which can cause various systemic 
infections, particularly among people with poor and impaired 
immune systems. Salmonella and Shigella, or 
enteropathogenic strains of Escherichia coli, responsible for 
gastroenteritis, salmonellosis, shigellosis, can also be present 
in wastewater [16, 17]. 

CoNS S. pasteuri was identified in a significant proportion 
(65.7%) of drinking water supply S. carnosus, S. condimenti, 

S. equorum, S. piscifermentans, S. succinus, and S. xylosus 
representing staphylococcal organisms linked to fermented 
foods [18]. S. epidermidis and other CoNS are generally 
known as non-pathogenic having little virulence factors. The 
most frequently appearing infectious agent is the incremental 
clarification of microbial pathogenesis related to the 
involvement of foreign species in the organism and 
especially concerning S. epidermidis [19]. Staphylococci are 
the leading cause of hospital and community-acquired 
infections, particularly antibiotic-resistant strains. These 
bacteria are ubiquitous and commonly spread in a wide range 
of environments, with exceptional survival. In addition to 
serving as a source for the diffusion of resistance genes to 
various bacteria, including pathogens, they can survive for 
long periods in diverse environments. Their capacity for 
survival and gain resiliency genes can partially enlighten why 
they remain to be a noteworthy human and animal pathogen 
[2]. 

CoNS can be characterized by various tests, such as colony 
morphology, catalase test, gram staining, slide and tube 
coagulase test (i.e., bound coagulase and free coagulase) 
(read after 4, 24 h) and mannitol salt agar, deoxyribonuclease 

test. The biochemical tests include novobiocin sensitivity, 
mannitol utilization, ornithine decarboxylation, urease 
production, phosphatase test, polymyxin B disc test, Voges–
Proskauer test, mannose fermentation, trehalose fermentation 
[20]. In our study most of the above-mentioned tests were 
performed for the tentative identification of CoNS. 

Bacteria produce extracellular enzymes or exoenzymes, 
which help them in the invasion of the host. These enzymes 
act as virulence factors making the strains pathogenic. 
During an infection, bacterial survival is a mechanism 
dependent on the organism's ability to evade and bypass host 
defense strategies. S. aureus synthesizes a large number of 
toxins and exoproteins. Nearly all synthesizes a lot of 
enzymes and cytotoxins, including four hemolysins (alpha, 
beta, gamma, and delta), collagenase, lipases, nucleases, 
hyaluronidase, and proteases [21]. These proteins can 
principally have the role of transforming host tissues into 
growth nutrients necessary for the survival of the ivading 
bacteria. Some strains also synthesize other extra exoproteins 
such as the toxic shock syndrome toxin-1 (TSST 1) (SEA, 
SEB, SEC, SED, SEE, SEG, SEH, and SEI), and the toxins A 
and B. Gammahemolysine is involved in the lysis of 
mammalian erythrocytes. These toxins also affect neutrophils 
and macrophages. Coagulase produced by Staphylococcus 
sp. Interferes with blood clotting by binding prothrombin to a 
complex called staphylothrombin in the host. These are some 
of the strategies adapted by S. aureus cells defend themselves 
from the host's immune response [22]. 

Hydrolytic amylases (α-amylase, β-amylase, and 
glucoamylase) of starch are among the most widely used in 
modern biotechnology. Fungi and bacteria secrete amylases 
to convert excess extracellular starch into sugars. 
Staphylococcus aureus is well known as a major human 
Gram-positive pathogen that produces multiple surface and 
secretory proteins, including separate enzymes and 
pathogenic factors, supporting colonization and host-tissue 
infection. α-amylase is an enzyme separated from S. aureus 
that catalysts the colonization and survival [23]. 

Hemolysin is one of the virulence factors observed in bth 
coagulase-positive and coagulase-negative staphylococci 
(CoNS). There were substantial differences in non-hemolytic 
isolates between CoNS, CoPS, and all non-hemolytic isolates 
are part of CoNS. Most of the Staphylococcus isolated from 
cattle exhibited delta hemolysin on sheep's blood agar plate, 
while most humans developed alpha-hemolysin. 10 (50%) of 
the 20 human isolates developed double hemolysin (DH), 
while the DH-ratio for bovine isolates (one out of 20) was 
slightly low) [24]. 

In our studies, we screened all CoNS isolates for hemolytic 
activity in the blood agar supplemented with human blood. 
All isolates weren’t able to produce hemolysis; so, all are 
non-hemolytic CoNS. 

In recent decades, CoNS has been continuously decreasing 
resistance to most of the antibiotics accessible. In specific 
penicillin, oxacillin, ciprofloxacin, clindamycin, 
erythromycin, or gentamicin have established significant and 
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radical changes in the quantity of resistant isolates [25]. In 
the 1980s publications comparing S. epidermis and S. 

haemolyticus found increase in the number of methicillin-
resistant isolates of both species; although MR S. 

haemolyticus strains had a higher MIC [26]. A clear increase 
in MR-CoNS percentage was witnessed. The steep increase 
in CoNS infections was observed in a twenty year study in 
Switzerland as the rate of MR-CoNS isolates recovered from 
burn patients raised from 11% to 50 percent from 1986 to 
2005 [27]. In the United States and four European countries, 
the proportion of CoNS resistant to oxacillin ranged from 
51.4% in France to 75.2% in the United States while 2,905 
CoNS isolates were examined in 2001 from SSTIs of 
hospitalized patients [28]. 

The mec genes are seen in the chromosome by a mobile 
SCCmec genetic feature. This cassette consists of three main 
elements: the mec gene complex, the ccr gene complex, and 
the joining area ('junkyard' or J). The mec gene complex 
comprises of the mecA gene itself, and the mecI (repressor), 
mecR1 (sensor inducer), and IS431mec insert sequence [29]. 
[30]. 

In our studies, we performed the antibiotic susceptibility test 
by disc diffusion method (Kirby-Bauer) for 20 isolates. All 20 
isolates are resistant to methicillin (5µg) antibiotic. The 2 
isolates are resistant to more than 2 antibiotics. Isolate number 
6 resist methicillin, norfloxacin (10 µg), and chloramphenicol 
(30 µg). The isolate number 13 resists methicillin, norfloxacin 
(10 µg), and ciprofloxacin (5 µg). Multi-resistant CoNS 
isolates, displaying simultaneously resistance against at least 
three antibiotic classes, were prevalent. 

The CoNS S. epidermidis strain was resistant to 6 distinct 
antibiotics (AMP, CRO, K, OB, OFX, and OT) [31]. 

In another study, 16 (29%) staphylococci isolates were 
resistant to 3 or more antibiotics [32]. In 25 percent of the 
staphylococcal isolates from patients with chronic 
blepharitis, some others observed resistance to two or more 
antibiotics. Multiple antibiotic resistance can be seen as a 
reaction to extended therapy. Therefore, it is a cause for 
alarm to detect one strain immune to all antibiotics tested. 
These strains are a formidable challenge to hospitalized 
immune-compromised patients. Multidrug resistant CoNS 
often colonizes the skin of hospital personnel thus exposing 
vulnerable patients to life threatening infections [33]. 

Efflux pumping inhibitors (EPIs) may be a powerful 
strategy to overwhelm MDR. 1-(1-naphthyl-methyl)-
piperazine (NMP) and phenylalanine-arginine Î2　  
naphthylamide (PAÎ2N) are model EPIs that can block the 
activity AcrB, a large Escherichia coli efflux pump, or 
related homologous resistance pumps -nodulation-cell class 
division [34]. 

In Staphylococcus spp. efflux pumps is an important 
resistance mechanism. In addition to the chromosome pump 
and the plasmid-encoded NorA pump, which has been 
described previously, S. aureus chromosomic pumps include 
AbcA, NorB, NorC, MepA, MdeA, SdrM and Tet, SmR, and 
Sav-1866 type MFS [35, 36]. 

In the present study, the phylogenetic tree proves the SepA 

of P. putida is homologous with the various efflux proteins 
seen in Staphylococcus sp. And Vibrio sp. 

5. Conclusion 

Currently, antimicrobial resistance microorganisms have 
increased rampantly worldwide, which is a serious threat to 
humans and other animals. World Health Organization 
declared anti-microbial resistance as a catastrophe. These 
antimicrobial resistance pathogens are frequently found in 
different environments and often related to anthropogenic 
activities. Sewage treatment plants are treating and 
recycling the used contaminated waters. This recycled 
water is used for again human use. If those multiple drug 
resistant organisms are present after treatment, this will 
cause severe threat to human beings. So, we need to 
develop a modern treatment procedure for those sewage 
treatment plants that will effectively reduce multiple drug 
pathogens and organisms. The RND efflux proteins help to 
resist the antibiotics; they are superfamily efflux proteins 
involved in multiple drug-resistance. The widespread 
presence of methicillin resistance in CoNS is a cause for 
grave concern as sewage treatment plants are reservoirs for 
the spread of antibiotic resistance. Our study has shed light 
on the extensive presence of methicillin- CoNS in local 
sewage treatment plant. 
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