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Abstract: Staphylococcus aureus has long been known as one of the most important bacteria that cause
disease in humans. It may gain access to underlying tissues or the bloodstream and cause infection and it’s a
leading cause of skin and soft tissue infections such as abscesses. Colonization with S. aureus usually precedes
an infection. The aim of this study was to investigate the prevalence of S. aureus carrier frequency among
students community and to characterise the antibiotic susceptibility of the isolated organism. The frequency of
S. aureus carriage among students from University of Nigeria, Nsukka was investigated. A total of 120 nasal
swabs and thumbprint samples were collected from healthy microbiology and biochemistry students. All swabs
were streak on mannitol salt agar (MSA); incubated at 37°C for 24 h. Characterization of the bacterial isolates
was based on standard microbiological methods. Antimicrobial susceptibility testing was also assayed in order
to detect any antibiotic resistant S. aureus. Antimicrobial susceptibility of confirmed isolates was determined by
disc-diffusion method. The results obtained showed that, 42(70 %) of microbiology students had Staphylococcus
aureus colonization in both nasal and thumb. Also, 49 (81.66 %) biochemistry students, had staphylococcus
colonisation. Antibiotic susceptibility test of isolated S. aureus demonstrated a varying degree of resistance with
the highest seen with f lactam antibiotics. Amongst the [§ lactam antibiotics, Cloxacillin showed the highest
resistance with 100 %, while all the isolates were 100 % susceptible to Gentamicin, 95 % to Streptomycin.

This result shows the likelihood of a changing resistant pattern among the students community. The reasons
could be multifactorial and warrants further investigation.
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I.  Introduction

Staphylococcus aureus is a non motile Gram-positive coccus frequently found as part of the normal
skin flora, on the skin and nasal passages [1]. It is well established that at any given time, approximately 30 %
of all persons are colonized with S. aureus, with the anterior nares serving as its critical niche [1]. Previous
reports identified the anterior nares as the most consistent site of staphylococcal colonization [2]. Although
colonization typically precedes infection, relatively few colonized individuals develop staphylococcal infection
Also von Eiff [3] reported that S. aureus infections occurred in persons who are colonized with the organism.
There is undoubtedly a variety of host organism interaction that plays a role in this symbiotic relationship.
However, much of what is known has been derived from the study of persons with clinical disease and not those
in the asymptomatic carrier state. S. aureus is an important cause of human disease [2]. Although staphylococcal
disease is most often associated with skin and soft tissue infections, its manifestations are myriad and include
syndromes with low morbidity and mortality such as folliculitis, food poisoning and fatal systemic illness such
as endocarditis and toxic shock [4]. The carriage of the bacterium has long been known to be one of the most
strongly associated risk factors for subsequent infections as reported by various workers [3, 5, 6]. Nasal
colonization by S. aureus can provide an indication of a higher risk for subsequent infection including MRSA
[1]. It is still one of the most common causes of nosocomial infections as well as the cause of post surgical
wound infections. It is recorded that some 500,000 patients in American hospitals contact a staphylococcal
infection, every year [7]. A number of investigations have indicated that S. aureus is the main etiological agent
of many infections in Nigeria by workers such as [8, 9, 10, 11, 12]. The infection ranges from superficial to deep
septicaemia [13].

The aim of the present study was to investigate the prevalence of S. aureus carrier frequency among
students community and also to characterise their antibiotic susceptibility.
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I1.  Methods.

Study Population

The study was carried out at the University of Nigeria, Nsukka, located in the Eastern region of
Nigeria. One hundred and twenty (120) specimens consisting of sixty nasal swabs and sixty thumbprints were
collected from students of two degree programmes in the university. The sample population comprised of 60
microbiology students and 60 biochemistry students of which each were divided into two groups of 30 each.
The subgroups in each of the main groups were nasal and thumb samples respectively. The aim of the study and
method was presented to the ethical committee of the university who approved the project. The willingness of
the subjects to participate in the study was a strong criterion. The mean age of the participants was 23 of which
50 % were females and 50 % were males. The samples were collected randomly from the students present at the
time of sample collection.

Sample Collection

A nasal swab from each student was collected by robbing over the anterior nares of both nostrils. The
swabs were streak on mannitol salt agar (MSA), (Oxoid England). At the same time, the participants placed
their thumbprint from the right hand, on another MSA plate. All plates were incubated at 37°C for 24 h.
Characterization of the bacterial isolates was based on standard microbiological methods [14]. Each distinctive
morph type of mannitol-fermenting colony was selected from the MSA plate and sub-cultured on blood agar
(Zayo Sigma, Germany) at 37°C for 24 h. Incubated cultures on blood agar were screened using method
described by Cowan and Steel [15].

Identification of Isolates.

All isolates were identified using routine laboratory procedures. The reaction to Gram stain, basic
colonial morphology, cultural characteristics on MSA (i.e. reduced pH turned medium colour from red to
yellow), reaction to catalase test, by the release of O,. Isolates that were Gram-positive cocci (grape-like
cluster), positive to catalase test, and slide coagulase test (Staphytec plus, Oxoid Diagnostic Reagents) were
considered as S. aureus [16].

Antibiotic Susceptibility Testing.

The disc diffusion method for in-vitro antibiotic susceptibility tests described by Bauer et al., [17] was
adopted for the study. The concentrations of the antimicrobial sensitivity and the interpretation of zones of
inhibition were performed according to the National Committee for Clinical Laboratory Standards [18]. The
antibiotics (ABTEK, biological Ltd UK) included Augumentin (30ug), Streptomycin (10ug), Gentamicin
(10ug), Cloxacillin (5ug), Cotrimoxazole (25ug), Tetracycline (25ug), Erythromycin (5ug) and
Chloramphenicol (10ug).

The plates had been previously streaked with each of the bacterial isolates respectively and then
incubated at 37°C for 24 hours. The presence of zone of inhibition around each of the disc after the period of
incubation was regarded as the presence of antibacterial action while the absence is lack of measurable
antibacterial action. The diameter of zone of inhibition produced by each antibiotic was measured.

Statistical analysis

Microsoft excel (2010) Chi test was used for comparisons between groups and the values were
reported as mean/ percentages (%) + standard deviation (SD).. Values with P < 0.05 were considered to be
significant.

I, Results

The results obtained show that out of sixty microbiology students sampled (i.e. 30 nasal and 30
thumbprint) 42(70%) had Staphylococcus aureus colonization. Also, 49 (82%) of biochemistry students
sampled were seen to be colonization as shown in Table 1. The difference between the two groups, was
statistically not significant. In relation to gender, female participants were more (80%) colonised than the males
(72%) and the difference was also statistically not significant (p = 0.286). The results obtained from nasal and
thumbprint colonization for both groups are presented in table 2. Staphylococcus aureus was isolated more from
the nasal regions than from the thumbprint representing 80% and 87% respectively for both groups while
thumbprint colonization was 60 and 70%. The difference in percentage of nasal or thumbprint isolates for both
groups were statistically not significant. Gender wise, all group 2 females (100%) and 73% of females in group
1 were colonized and this colonization was variable as shown in table 3 also the difference was not statistically
significant. Antibiotic susceptibility test demonstrated that S. aureus isolates were seen to be highly resistant to
f lactam antibiotics. Resistance was highest with Cloxacillin (100%) followed by Augmentin at 93 and 90 %
for groups 1 and 2 isolates respectively. For other antibiotics, isolates were totally susceptible to Gentamicin and
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Streptomycin while very low resistance was observed against Erythromycin, Chloramphenicol and Tetracycline
as shown in fig. 1.

The zones of antibiotic inhibition by the isolates from the study groups are presented in figures 2 and 3.
The result shows that Gentamicin and Streptomycin produced the highest inhibitory zones. This was followed
by Erythromycin for the group 1 (microbiology student). Thumbprint isolates of group 1 participants exhibited
higher zones of inhibition than those which had been isolated from their nasal region as shown in Figure 3. A
similar pattern was also observed with the biochemistry students with their thumbprint isolates showing higher
zones of antibiotic inhibition than their nasal samples (fig.3).
Augmentin and Cloxacillin produced the least zones of inhibition amongst isolates from both groups.

IV.  Discussion

Staphylococcus aureus a common colonizer of the skin and nose has become one of the most
successful adaptable human pathogens. The bacterium has been reported by various workers [19, 20, 21] to have
remarkable ability to acquire antibiotic resistance contributing to its emergence as an important pathogen in a
variety of setting. In the present study, an overall prevalence of 76 % colonization with S. aureus was obtained
from the nasal and Thumbprints samples and most of the isolates were from the nasal region. This high level of
colonization as seen in the present study could be because nasal regions have been reported to be the major
reservoir of S. aureus [22, 23]. Similar findings had also been reported [2, 24]. A high percentage (50 %) of S.
aureus nasal colonization in hospital and non-hospital subjects has been reported in previous studies [25].
However, Adesida et al., [26] reported a much lower (14 %) nasal colonization amongst medical students. This
therefore suggests a variation that could be attributed to a number of factors such as geographical, characteristics
and probably the level of education of participating subjects. Results from the present study were seen not to
have been affected by gender and therefore did not differ in terms of sex of the participants. Despite the fact that
all the females in group 2 were colonized by S. aureus, this was different for the group 1 participants, again
suggesting that results are variable in distribution. The difference in colonization rates between the groups
(microbiology and biochemistry students) was found to be statistically not significant. This therefore implies
that S. aureus colonises healthy individuals irrespective of the sex or level of education. Similar isolation of S.
aureus from students in a health institution has been reported by Marques et al., [16]. Nasal colonization did not
mean that the thumbs would be colonized as was seen in the present study, agreeing with the fact that the nasal
regions are the major reservoirs for the bacterium.

Antibiotic susceptibility test carried out on isolates from the present study showed high resistance to 8
lactam antibiotics. All (100 %) of the isolates were resistant to cloxacillin and 96 % to augmentin. This might be
due to antibiotic misuse or abuse as suggested by other workers who reported that penicillins are the most
misused antibiotics amongst Nigerian communities [27]. Furthermore Adegoke et al., [28] reported a 72 %
penicillin resistance on S. aureus isolates, thus presenting a worrisome situation as penicillin is still being used
in the treatment of Staphylococcal infections. However others were of the view that this resistant S. aureus
strains have emerged from the hospitals and spread to the community [29]. All of the isolates from the present
study were sensitive to gentamycin and streptomycin. A high sensitivity to gentamycin has also been reported
by other workers [16]. Gentamycin and streptomycin are less commonly used antibiotics. Gentamycin is a
parenterally administered drug making it more difficult to misuse or abuse. The high resistance of isolates from
the present study to commonly prescribed antibiotics demonstrate the urgent need for proper management of
antibiotics use. Nigeria has a high rate of antibiotic misuse as well as high prevalence of self-medication use
[30]. Studies have shown that misuse of antibiotics is a main cause of antimicrobial resistance [31, 32].
Therefore misuse and self-medication are factors identified as being responsible for the emergence of antibiotic
resistant bacterial strains. Although there was a high sensitivity to gentamycin and streptomycin, the high cost of
these drugs and its route of administration does not put them in the group of first choice of treatment or self-
medication.

The present findings therefore indicate the importance of investigating staphylococcal colonization of the nasal
mucosa in order to ascertain the epidemiology, level of antibiotic susceptibility of S. aureus infection and thus
develop intervention strategies/ preventive measures as well as treatment possibilities. More work is therefore
suggested to address the changing resistance pattern within the community.
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Table 1: Percentage (%) of Staphylococcus aureus among the participants

Subjects Sample No. positive Percentage
number (%)

Group 1 60 42 70

Group 2 60 49 81.66

Total 120 91 75.83

p-value =

0.1355

Subjects by Sex

Females 60 48 80

Males 60 43 72

Total 120 91 75.83

p-value=0.2863

Group 1= Microbiology participants
Group 2= Biochemistry participants
P values for the combined= 0.1355
For male and female, p< 0.2863

Table 2: Percentage of isolated S aureus from nasal and thumb samples from both study groups.

No. of sample Nasal Thumb
Group 1 30 each 80 % (24) 60 % (18)
Group 2 30 each 87 % (26) 75 % (23)

Group 1 = Microbiology students
Group 2 = Biochemistry students

Nasal p<0.488 (for both groups)
Thumb p< 0.1652 (for both groups)
Nasal/thumb (Gp.1) p<0.09
Nasal/Thumb (Gp.2) p<0.32

Table 3: Percentage distribution of isolated S aureus in relation to gender
Nasal Thumb
M F M F
Group 1 87% (13) | 73% 47 % (7) 73%
(1) (1)
73 % (11)
Group 2 100% | 80%(12) | 73%
(15) (1)

Group 1= Microbiology Students
Group 2= Biochemistry students
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Figure 1: Mean Percentage resistance of Staphylococcus aureus isolates from nasal swabs to various antibiotics
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Figure 2: Mean zone of inhibition (mm) by Nasal and thumbprint isolates from group 1 participants to the
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