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Abstract

The study aimed to look into the prevalence of community-
acquired methicillin-resistant Staphylococcus aureus in the nasal
carriage of Delta State University students. 100 nasal swabs
(samples) were collected from the anterior nares of both male and
female students of DELSU and were cultured on Mannitol salt
Agar. Staphylococcus aureus species were isolated. A standard
biochemical identification test was carried out to identify the
organism. An antibiotic susceptibility test was carried out for
Staphylococcus aureus using the Agar well diffusion method and
the zone of inhibition was determined. The average readings were
taken of the zone of inhibition and were compared with the Kirby
Bauer Standard for Staphylococcus aureus. zones of inhibitions
within the range (<10) were used to determine the Methicillin-
resistant Staphylococcus aureus (MRSA). Out of the 100 samples
collected and cultured, 93 were Staph species 33(35.5%) were
found to be Staphylococcus aureus while the remaining
60(64.5%) were other species of Staphylococcus aureus. Only the
Staphaureus species was worked on and out of the 33(35.5%)
Staphylococcus aureus, 23(69.7%) of the Staphylococcus aureus
were found to be methicillin-resistant. In comparison, 10(30.3%)
were found to be sensitive to Oxacillin disk which was used as a
reference to methicillin antibiotics because it's closely related to
methicillin. This study shows increased Staphylococcus aureus
methicillin resistance, therefore suggesting the prevalence of CA-
MRSA in the nasal cavity of DELSU Students and suggesting
that more work has to be done and awareness campaigns on how
to curtail the spread of methicillin-resistant Staphylococcus
aureus.
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Introduction

Staphylococcus aureus is considered to be a persistent member of
the human endogenous micro-biota and has historically been
associated with important and serious cases of infection (Oliveira
et al., 2021; Balaji et al., 2022). It is one of the most common
bacteria that causes infection in the community and healthcare
settings (Ajani et al., 2020).

Staphylococcus aureus is a Gram-positive bacteria and among the
first identified human pathogens and the most important human
pathogen (Shokouhi et al., 2017). They mostly colonize the nose,
perinea, and damaged skin (Abdulrahman et al., 2022; Oziidogru
& Tosun, 2022). It is been said that about 20% and 60% of the
human population is been colonized by these bacteria
permanently and intermittently (Shokouhi ez al., 2017). It is also
good to note that, there has been a wild spread of Methicillin-
resistant S. aureus on a global scale since the introduction of p-
lactam antibiotics (Turner et al., 2019).

Methicillin-resistant Staphylococcus aureus (MRSA) is a gram-
positive bacterium that is resistant to methicillin and other beta-
lactam anti-microbials, often exhibiting resistance to broad-
spectrum antibiotics used in large-scale hospital settings (Tuta et
al.,2019).

Penicillin-resistant strains were reported in 1945, followed by
methicillin in 1959, but MRSA was discovered in 1961
(Shokouhi ef al., 2017). MRSA is any strain of Staphylococcus
aureus that has developed resistance to B-lactam antibiotics (Nasr
et al., 2022; Shetty et al., 2022). The MRSA can develop
resistance by incorporating a mecA gene into its chromosome at a
specific site; the mecA gene encodes an alternative penicillin-
binding protein with low affinity for semi-synthetic penicillin,
such as methicillin, nafcillin, and oxacillin agents (Mama et al.,
2019).

In recent time sresistance to antibiotics has been developed by
methicillin-resistant Staphylococcus aureus (Panigrahi et al.,
2022; Valverde et al., 2022). This has posed many challenges to
the health sectors, giving clinical microbiologists issues due to
drug therapy problems being developed. This drug therapy
problem is because CA-MRSA develops cross-resistance to beta-
lactam antibiotics due to the presence of mecA gene sequence
known to generate transpeptidase Pb2a that helps to lower affinity
to beta-lactam antibiotics (Alharbi, 2022). Since the main goal of
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pharmaceutical care is to solve drug therapy problems, that is
why the study is based on the prevalence of CA-MRSA in the
nasal cavity of students of DELSU to know the prevalence and
also provide solutions to drug therapy problem.

Significance of Study

Knowing the prevalence of MRSA in the nasal cavity of students
of DELSU is important to know the extent to which students in
the community can be predisposed to CA-MRSA infection. It is
important to reduce further resistance of microorganisms to
chemotherapeutic drugs. The study is also important to ensure
that the right and effective drug is given to patients at the right
dose at the right time to prevent the CA-MRSA.

Materials and Methods

Reagents and Media

Media used include; nutrient Agar, nutrient broth, peptonewater
Mueller Hinton agar, mannitol salt agar, glucose, sucrose
&lactose: reagent include kovac’s reagent, phenol red, 3%
hydrogen peroxide, alcohol, Gram’s reagent (Albhair & Bugis,
2023; Alqifari et al., 2023; Arroyo-Fernandez et al., 2023; Najim
et al., 2023; Tsvetkova et al., 2023).

Sample Collection

This study was conducted from the 15th of March 2022 to the 1st
of May 2022 on a 93-gram positive isolate after culturing the
samples on mannitol salt agar. The samples were obtained from
the nasal cavity of students of Delta State University. 100
samples were collected and analyzed.

Nose Swabs

The nasal samples were obtained with sterile swab sticks, which
were gently led into the inner area and robbed over the anterior
nares of both nostrils.

Sterilization of Materials

The sterilization of glasswaresuch as bijou bottles, McCartney
bottles, conical flasks, measuring cylinders, beakers, and test
tubes after washing with a detergent solution was carried out in a
hot air oven for 20 minutes. All culture media were sterilized by
autoclaving at 121 C for 15 minutes.

Isolation of Staph. aureus from Nasal Swab Samples

Immediately after being delivered at the microbiology laboratory,
the swab was streaked on a petri dish surface containing 11.1g of
solidified mannitol salt agar dissolved in 100 ml of sterile water
and incubated at 35-37°C for 24 hours. Thereafter, the pure
strains obtained were stored in slants from which they were taken
for identification.

Identification of Test Micro-Organism

After incubation, reflected light was observed on the plates, and
all alpha-hemolytic colonies with a central depression and
mucoid greyish appearance were suspected to be Staphylococcus.
Gram staining confirmed the presence of gram-positive
lanceolate-cocci, which were then, isolated using optochin
sensitivity and bile solubility tests.

e Growth on Solid Media (Plate Cultures)

The pattern of growth of the organism on the plate cultures
was examined to determine the similarity to those in the
approved literature.

e Growth on Differential Media

The growth pattern and color of the colonies on mannitol
agar were observed to ascertain whether the collected
organism was staphylococcus. It was specifically used to
identify and isolate staphylococcus species.

Microscopic Examination

Microscopic examination of stained slides containing broth
specimens was used to identify the organism.

Staining Reaction

The clinical isolates were stained using a gram staining technique
developed by Christian Gram in 1884 (Cheesbrough, 2006).

Results and Discussion
Identification of Test Micro-Organisms

Out of 100 samples collected from Delta State University
students, 93 isolates were obtained after culturing on mannitol
salt agar. 33 accounted for Staphylococcus aureus (Table 1) and
the others were other species of Staphylococcus. Just the
Staphylococcus aureus were worked on.

Table 1. Identification Result for Staphylococcus aureus after culturing on mannitol salt Agar

S/N MSA Shape, G Catalase Citrate Indole Urease COG G L S Organism
1 + +COCCI + + - + + + - + S.aureus
2 + +COCCI + + - + + + + + S.aureus
3 + +COCCI + + - + + + + + S.aureus
4 + +COCCI + + - + + + + + S.aureus
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5 + +COCCI + + - + + + - + S.aureus

6 + +COCCI + + - + + + + + S.aureus

7 + +COCCI + + - + + + + + S.aureus

8 + +COCCI + + - + + + + + S.aureus

9 + +COCCI + + - + + + + + S.aureus
10 + +COCCI + + - + + + + + S.aureus
11 + +COCCI + + - + + + + + S.aureus
12 + +COCCI + + - + + + + + S.aureus
13 + +COCCI + + - + + + + + S.aureus
14 + +COCCI + + - + + + + + S.aureus
15 + +COCCI + + - + + + - + S.aureus
16 + +COCCI + + - + + + + + S.aureus
17 + +COCCI + + - + + + + + S.aureus
18 + +COCCI + + - + + + + + S.aureus
19 + +COCCI + + - + + + + + S.aureus
20 + +COCCI + + - + + + + + S.aureus
21 + +COCCI + + - + + + + + S.aureus
22 + +COCCI + + - + + + + + S.aureus
23 + +COCCI + + - + + + - + S.aureus
24 + +COCCI + + - + + + + + S.aureus
25 + +COCCI + + - + + + - + S.aureus
26 + +COCCI + + - + + + + + S.aureus
27 + +COCCI + + - + + + + + S.aureus
28 + +COCCI + + - + + + + + S.aureus
29 + +COCCI + + - + + + - + S.aureus
30 + +COCCI + + - + + + + + S.aureus
31 + +COCCI + + - + + + + + S.aureus
32 + +COCCI + + - + + + + + S.aureus
33 + +COCCI + + - + + + + + S.aureus

KEYS: GS: Gram stain; L: Lactose; MSA: Manitor Salt Agar; +Positive; GGlucose; -Negative; SSucrose; COG: Coagulase

Table 2. Susceptibility result of Gram-positive Staphylococcus 12. 10 Resistant
aureus isolate to Oxacillin . 21 Susceptible
S/N OXACILLIN (mm) INFERENCE
14. 9 Resistant
1. 9 Resistant
15. 20 Susceptible
2. 8 Resistant
16. 9.5 Resistant
3. 9 Resistant
17. 9 Resistant
4. 7 Resistant
18. 13.5 Susceptible
5. 9.5 Resistant
19. 8.5 Resistant
6. 8 Resistant
20. 8 Resistant
7. 10 Resistant
21. 9 Resistant
8. 9 Resistant
22. 9.5 Resistant
9. 24 Susceptible -
23. 10 Resistant
10. 13 Susceptible
24. 8 Resistant
11. 24 Susceptible
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25. 12.5 Susceptible
26. 14 Susceptible
27. 15 Susceptible
28. 9.5 Resistant
29. 12 Susceptible
30. 10 Resistant
31 9 Resistant
32. 8 Resistant
33. 5 Resistant

Table 3. Susceptibility & Resistance Pattern to Methicillin
Antibiotics (OXACILLIN).

Oxacillin
Organism Percentage Percentage
Susceptibility Resistance
S. aureus 10 23
(33) 30% 69.7%

In the study, the site of sample collection was the Nares. A good
reason for choosing the Nares is that it is one of the main sites of
colonization for Staphylococcus aureus, whose prevalence
reaches an average of 40% in the adult population (Carvalho et
al., 2016; Efa et al., 2019; Moremi et al., 2019).

The main risk factors for the pathogenesis of this infection are
nose colonization and Staphylococcus aureus can be transmitted
into nares, through dirty hands or surfaces where it may survive
up to months. In both the community and hospital settings, nasal
transport plays an important role as a source of invasive disease
(Von-Eiff et al., 2001).

From the above result in Table 1, out of the 100 samples that
were collected with a sterile swab from the nostrils of Delta State
University students and cultured on Mannitol salt agar, 93
isolates were obtained. Out of the 93 isolates, 33(35.5%) were
found to be Staphylococcus aureus while the remaining
60(64.5%) were other species of Staphylococcus. Susceptibility
testing results in Tables 2 and 3 showed that 23(69.7%) out of
the total 33 Staphylococcus aureus are MRSA due to the low
susceptibility to oxacillin. Just 10(30.3%) were sensitive to
oxacillin showing an increase in the prevalence of methicillin-
resistant Staphylococcus aureus (MRSA). The result of the
prevalence of methicillin resistance in this study was found to be
almost similar to the result obtainedby (Garoy et al., 2019)
whereby out of 83 Staphylococcus aureus isolates, 59(72%) were
found to be methicillin-resistant. Also, in a similar study
conducted by (Singh e al., 2018) on the prevalence of nasal
colonization of methicillin resistance Staphylococcus aureus
among school children of Barabanki district Uttar Pradesch,
India, out of 300 children, 140(46.67) were found to be nasal
carriage for Staphylococcus aureus among which MRSA was
found to be 23 (7.67%)

From the above result, we can now see that MRSA is becoming
prevalent both in community settings as well as hospital settings.
The difference in colonization of anterior nares by methicillin

Staphylococcus aureus has been attributed to host factor such as
host immunity, age, gender, and environmental factors (Brown et
al.,2014).

The high prevalence of methicillin resistance in the present study
demonstrates the urgent need to properly manage antibiotic use.
Nigeria has a high rate of antibiotic misuse as well as a high
prevalence of self-medication use (Sapkota et al., 2010). This
could also be a reason for the increased methicillin in this study.

Conclusion

The low susceptibility of Staphylococcus aureus to methicillin
(oxacillin) shows that CA-MRSA is prevalent in the community
and it suggests the need for proper use of methicillin antibiotics in
the treatment of CA-MRSA infections. Also, our result shows
that young adults (delta state students), even if many are
asymptomatic to CA-MRSA are common carriers of this resistant
strain of Staphylococcus aureus.
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