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Abstract

Although Staphylococcus aureus (S. aureus) can be a human commensal, it is a cause of bacterial infections and carries
mortality rate of over 30% despite the advancement in the 21% century therapeutics. This is in addition to the growing
prevalence of drug resistance that has made treatment with antibiotic to become more problematic. To fight this growing
problem of antibiotic, antibiotics combination therapy was adopted as a strategies and this lead to several combination therapy.
This study therefore investigates the Minimum inhibitory concentration (MIC) of an antibiotics combination therapy such as
Augmentin on nasal S. aureus isolates. Of interest however is Augmentin; an oral antibacterial combination consisting of
amoxicillin and clavulanate potassium. The study was conducted among apparently healthy undergraduate students of
Ambrose Alli University, Ekpoma. Following standard laboratory procedures, biochemical characterization and Augmentin
antibiotic susceptibility testing were carried out on 12 samples of S. aureus isolates. The results showed that nasal S. aureus
isolates were positive to coagulase, mannitol, sucrose and catalase but negative to indole, urease and oxidase tests. Overall, all
the isolates were susceptible to varying concentrations of Augmentin antibiotic with the minimum MIC and maximum MIC
observed at 0.05pug/ml and 12.5pg/ml respectively. The mean MIC of Augmentin antibiotic was 5.16+5.69ug/ml. There was a
statistical significant different in the MIC between the 12 samples. The wide variation in the minimum and maximum MICs
(12.45pg/ml) with Augmentin antibiotic suggests a wide variation in dosage of Augmentin antibiotic capable of inhibiting the
growth of microorganism such as S.aureus after overnight incubation.
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main cause of opportunistic infections, common diseases
such as various types of skin infections including

1. Introduction _ »
Staphylococcal scalded skin syndrome (SSSS), Osteomyelitis,

Staphylococcus aureus (S.aureus) is a common cause of
bacterial infections and carries a higher mortality rate that is
currently 20-40% despite appropriate treatment (Brown et al.,
2013; Melzer and Welch, 2013). It is found in normal flora of
humans and among the leading Gram positive bacteria (GPB)
causing diseases in humans and animals, especially in the
skin, nasal vestibule as well as the axilla, umbilicus, perineal
region and mammary folds (Shanmugam et al, 2009).
Although S. aureus can be a human commensal, it is a
potentially lethal opportunistic pathogen causing varieties of
community-acquired and hospital acquired bacterial
infections. According to Shanmugam et al. (2009), it is the

Meningitis, Pneumonia, Septicemia, and Gastroenteritis. It
can be acquired from different sources that include patients,
and hospital staff; mainly through their hands and also from
their normal flora, and probably the main reasons why the
infections occur regularly in hospitalized patients and have
severe consequences (Yzerman et al., 1996; Kluytmans et al.,
1995).

Of concern, is the fact that carriers can also be healthy
human or animal host, carrying potentially pathogenic
microorganisms without their knowledge or showing any
clinical signs and symptoms of illness (Nester et al., 2004).
In fact, report has it that the carrier rate of S. aureus in the
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nasal canal of healthy individual range from 20-30% with
more likelihood of spreading from healthy carriers among the
hospital health care personnel from their hands, nose or
throat by way of touching, sneezing, talking and coughing
(Shanmugam et al., 2009). Indeed several studies have
clearly indicate the serious problems posed by S. aureus
infections spreading between health workers and patients and
vice versa; specifically among medical students (Shanmugam
et al., 2009; Adesida et al., 2007; Santhosh et al., 2007) as
well as population of healthy students (Baliga et al., 2007;
Lamikanra et al., 2006).

Worrisome, the emergent antibiotic resistance by several
agents has remains a major problem in medical practice
(Hannah et al., 2008; Arshad et al., 2012). To address this
growing problem of antibiotic resistance, antibiotics
combination therapy was adopted as a strategies and this led
to several combination therapy. Of interest however is
Augmentin; an oral antibacterial combination consisting of
the semi-synthetic antibiotic amoxicillin (present as
amoxicillin trihydrate and amoxicillin sodium) and the B-
lactamase inhibitor clavulanate potassium (the potassium salt
of clavulanic acid). Amoxicillin-clavulanic acid combines the
broad spectrum antibacterial activity of a beta-lactam
antibiotic, amoxicillin and the potent inhibitory action of
potassium salt of clavulanic acid on beta-lactamases in a
single formulation (Adeleke et al., 2014). The synergistic
action of the duo favours its popular indication in a wide
range of infections that include respiratory, genitourinary and
abdominal infections as well as cellulitis, dental infection and
animal bites (British National Formulary, 1999). Based on
this broad spectrum property of antibiotics combination
therapy, this study therefore investigates the Minimum
inhibitory concentration (MIC) of an antibiotics combination
therapy such as Augmentin on nasal S. aureus isolates among
apparently healthy undergraduate students of Ambrose Alli
University, Ekpoma.

2. Materials and Methods

Materials: The materials used in this research work
include, measuring cylinder, distilled water, Pasteur pipette,
hot air oven, oil immersion, test tube racks, glass slides,
masking tape, gloves, markers, detergent, cover slips,
microscope, spatula, conical flask, test tubes, autoclave,
cotton wool, incubator, aluminum foil, bijoux bottle,
inoculating wire loop, Bunsen burner, Petri dishes,
disinfectant and weigh balance. The media used were
MacConkey agar, Nutrient agar and Peptone water.

Sample source and storage of isolates: Pure culture of
twelve (12) gram positive bacteria of staphylococcus aureus
gotten from the nasal region of healthy susceptible students
in Ambrose Alli University, Ekpoma, Edo State, Nigeria,
were used for the test. Test isolates were kept on nutrient agar
slope and stored at 40°c before use.

Cleaning and sterilization of equipments used: The
glassware used were washed with detergent, water and rinsed
in distilled water. All glassware were sterilized using the hot

air oven at 160° for lhour, wire loops were sterilized by
passing them through a Bunsen burner until red hot before
use, other equipment used were also sterilized thoroughly to
achieve maximum sterility.

Preparation and sterilization of media: The media were
available in the commercially prepared powder forms. Media
were reconstituted with water according to manufacturer’s
guide. Specificallt, 28g of nutrient agar powder was weighed
and dispensed in 1litre of distilled water and allowed to soak
for 10minutes, swirl to mix and them sterilized by
autoclaving at 121°% for 15 minutes. On the other hand, 48.5
grams of MacConkay agar powder was weighed and
dispersed in 1 litre of distilled water and was allowed to soak
for 10minutes, swirled to mix and then sterilized by
autodialing for 15minutes at 121%. It was allowed to cool to
4700, prior to inoculation, the surface of the agar was dried
by parts exposure at 37°c. Media were dispersed into sterilize
Petridis and allowed to solidify at room temperature before
use. 15g of peptone water powder were added a litre of
distilled water. It was then vigorously mixed and distributed
into bijoux bottles, their steadied by autoclaving at 121°% for
15minute.

Sample Collection: After giving their written/informed
consent, nasal swab specimens were collected from the
volunteers. The samples collected were then transported to
the microbiology laboratory of Ambrose Alli University and
analyzed within 24 hours of collection.

Culture and Isolation: The swab samples were streaked
unto mannitol salt agar plates and incubated for 18 — 24
hours at 370C. Characteristically golden yellow colour
colonies observed after incubation were identified as S.
aureus and confirmed with coagulase test (Cruickshank et. al
1975).

Identification of test isolates: Confirmatory test was done
on test isolate, test strain were inoculated into peptone water
and allowed to stay for 2hours on the bench before
inoculating onto MacConkey agar. Culture plates were
examined and preliminary identification of the isolate was
done using their colonial morphology. Biochemical test was
then performed.

Morphological characteristics: Isolated colonies from the
agar medium were subjected to gram staining using the gram
staining technique as described by Christian Gram (1883).

Gram Staining: Differences in gram reaction between
bacteria is thought to be due to differences in the
permeability of the cell wall of gram positive and gram
negative organisms during the standing process. Smear of
isolates was made on a clean glass slide and fixed by passing
the slide through a flame for about 3 times and allowed to
cool. The fixed smear is covered with crystal violet stain for
60 seconds. Rapidly wash the stain off with clean water tip
off all the water, and then flushed with lugol’s iodine for 30-
60 seconds, again wash off iodine with clean water. The
smear was differentiated briefly with acetone and washed off
immediately. It was then counter stained with neutral red and
this was allowed to act for 2 minutes and flushed with water.
The back of the slide was wiped clean and placed in a
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draining rack for the smear to air dry, the slides were then
examined under the microscope using the oil immersion
objective (X100) lens, but was first viewed with the 40X
objective to check the staining. The 100X objective showed
the morphology and gram reaction of cells gram positive
bacterial were recorded as those retaining the colour of the
primary stain (crystal violet), while gram negative bacterial
were recorded as those retaining the colour of the counter
stain (Neutral red).

2.1. Biochemical Tests

Catalase test: This test is used to differentiate those
bacteria that produce the enzyme catalase such as
staphylococci, from non-catalase producing bacteria such as
streptococci. Catalase acts as a catalyst in the breakdown of
hydrogen peroxide to oxygen and water. Procedure was as
follows; a colony from the pure culture of the organism was
emulsified in a drop of normal solution on a slip and a drop
or of 3% solution of hydrogen peroxide (H,0,) was added to
the suspension of the organism. Catalase production from
grain positive bacterial was indicated by the production of
effervescence or bubbles whereas a negative result showed
no gas bubbles or effervescence.

Coagulase test: This test is used to identify S. aureus
which produces the enzyme coagulase. The procedure was as
follows; an inoculum was taken from a pure culture and
emulsified in a loopful of normal saline on a clean slide until
a homogenous suspension is obtained. A drop of human
plasma was added and stirred for 5 seconds. The production
of coagulase enzyme was indicated by clotting or coagulation
of plasma, which is seen by granule formation while the

absence of granules, indicates a negative result.

Sugar fermentation: The sugar used were lactose, glucose,
maltose, sucrose and mannitol, 19% solution of the series of
sugars were prepared in peptone water to which neutral red
indicator had been added and was sterilized in bijoux bottles
containing Durham’s tubes. Inoculums was taken from a pure
culture and inoculated into peptone water and incubated at
37% for 3-4 and after incubation a sterile wire loop was used
to inoculate the peptone water culture into sterile sugar
solution and the inoculated sugars were incubated at 37° for
24 hours. Utilization of sugar was indicated by change in
color from red to pink or yellow due to acid production,
while gas production was indicated by a space in the
Durham’s tube. No colour change or gas formation indicates
a negative result.

2.2. Determination of Minimum Inhibitory
Concentration (MIC)

Tube Dilution Method was use. The stock solution of the
antibiotic (Augmentin) was prepared. A row of 10 sterile test
tubes were set up on test tube rack. 1ml of sterile peptone
water was dispensed into each test tube. Dispense 1ml aliquot
from standard solution to the 1% test tube. A drop of in 100
dilution of an overnight broth culture of the test organism
was added into each test tube. Test tubes were incubated at
37°% for 18-24 hours. At the end of the incubation period, the
test tubes were observed for turbidity. The last test from the
left without visible turbidity was regarded as the one with the
concentration of the MIC and this was recorded and repeated
three times and the average documented and simple
descriptive statistical analysis was performed.

Table 1. Biochemical characteristic of the nasal isolates of S. aureus.

Bacterial spp. Biochemical test
Coagulase Mannitol*  Sucrose* Lactose* Glucose* Maltose* Indole Urease Oxidase Catalase
S. aureus + + + NA NA NA - - - +

Key: * = Fermentation test; + = Positive; - = Negative, NA = Not available. Note: cultural characteristic of S. aureus is Golden Yellow characteristic

3. Results

Twelve isolates of Staphylococcus aureus from the nasal
region of healthy susceptible students of Ambrose Alli
University was used for this study. Table 1 shows the
biochemical characteristics of the S. aureus isolated from the
students. It was shown that the nasal S. aureus isolates yield
growth on Coagulase, mannitol, sucrose and catalase tests
and as such were positive to these tests but did not yield
growth in indole, urease and oxidase tests as thus were
negative. The biochemical analysis showed that the nasal S.
aureus isolate was [-Lactamase producer and cultural
characteristic of S. aureus is Golden Yellow characteristic.

Table 2 shows minimum inhibitory concentration (MIC) of
the different nasal S. aureus isolate to Augmentin. Analysis
showed that the minimum and maximum MICs were
0.05pg/ml and 12.5pg/ml respectively but the mean MIC was
5.16£5.69ug/ml. Analysis of the results showed that the

different in minimum and maximum MIC was 12.45pg/ml.
Results also showed that there was a statistically significant
different (p<0.05) in the MICs between the minimum and
maximum MICs of the 12 samples of nasal S. aureus isolate.

Table 2. Minimum Inhibitory Concentration (MIC) of'S. aureus to Augmentin
antibiotics.

Variables Concentration of Augmentin (ng/ml)
Min MIC 0.05

Max MIC 12.5

Difference in MICs 12.45

Mean+SD MIC 5.16+5.69

t value 3.141

Sig. (2-tailed) 0.009

Remark P<0.05

Interpretation There is a statistically significant different

Values are mean + SD. CI= 95% and error of 5%.
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4. Discussion

The biochemical characteristics of nasal S. aureus isolated
reported in the present study agrees with those identified in a
study conducted among patient attending the Irrua Specialist
Teaching Hospital, Edo state, Nigeria (Orhue and Momoh,
2012). The study showed that S. aureus was positive for -
Lactamase indicated via the biochemical methods but
negative to iodometric biochemical methods. This indicated
that the enzymes produced by the S. aureus isolates were -
Lactamase and not acylase. This conclusion is based on the
fact according to Plested et al. (1983) that 3-Lactamase gives
positive result to microbiological and acidimetric methods
and negative result to iodometric method. In addition, a study
conducted in Nigeria has previously reported that 100.0% of
hospital isolated S. aureus was P-Lactamase producer
(Kolawole et al., 1992), by implication, the findings of this
present study is in accordance.

Also a finding of this study is the wide wvariation
(12.45pg/ml) between the minimum and maximum MICs of
Augmentin antibiotic. This wide variation suggest wide
effective dose of the drug. In line with the present finding, a
study has shown a wide range from 2.5ug/ml to 62.5ng/ml
for different S. aureus isolated (Adeleke et al., 2014). In fact,
the study reported MICs for different brands of Augmentin
and these ranges from 1.25pg/ml to 62.5pg/ml for five
different S. aureus isolated. In another line of thought, the
wide different in MIC of Augmentin antibiotic to nasal S.
aureus isolate indicate drug resistance. In agreement with this
assertion, a recent study has reported a 93 to 90% resistance
of S. aureus nasal isolate to Augmentin (Emeka et al., 2013).
This might be due to antibiotic misuse or abuse, as suggested
by a study which reports that Penicillins are the most misused
antibiotics amongst Nigerian communities (Olayemi et al.,
2010). Furthermore Adegoke and Komolafe (2009) 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 (Couto et al., 2000).

Considering the fact that Augmentin is an antibacterial
combination of the semi-synthetic antibiotic amoxicillin and
the pB-lactamase inhibitor clavulanate potassium, it is
expected that it should bear a more specific MIC with very
close difference. Clavulanic acid is class A serine f-
Lactamase inhibitor, the suicide inactivator has mechanism
of inhibiting B-Lactamase similar to that of semi-synthetic
inhibitors. The combination inhibits growth of bacteria
producing B-Lactamase such as the common TEM, SHV and
OXA enzymes. All these are used successfully in
combination with penicillin such as in Clavulanic acid-
amoxycillin, sulbactam—ampicillin, tazobactam—piperacillin.
These are often in plasmid coded B-Lactamase in gram-
negative bacteria (Bush, 2003). When such combination was
first introduced, multiple f-Lactamase production was rare
even in organisms with plasmid encoded B-Lactamase genes.

Typically, extended spectrum B-Lactamase (ESBL) is mutant
plasmid mediated B-Lactamase, derived from older broad
spectrum PB-Lactamase which has extended substrate profile
(Thomson, 2001).

This was however not the case based on the finding of this
study. In another line of thought, the differences in MICs
between the present study and previous study may be related
to the issue of quality of the drugs. This assertion is based on
the fact that there are proliferating reports that 68% of drugs
sold in the Nigeria market are counterfeit (Odulaja et al,
2012). Although poor-quality of drug has been a global
public health concern, and this is more worrisome for such
sensitive drugs as antibiotics used in managing infections.
The growing prevalence of antibiotic resistance may also be
owned to the issue of counterfeit drugs and poor or
substandard drugs. Indeed it has previously been reported
that substandard antibiotics account for the continued
emergence of bacterial resistance. In another line of thought,
studies have shown that misuse of antibiotics is a main cause
of antimicrobial resistance (Okeke et al., 2007; Ojo et al.,
2008) and Nigeria has a high rate of antibiotic misuse as well
as high prevalence of self-medication use (Sapkota et al.,
2010). This again may be the cause of the growing
prevalence of antibiotic resistance. Thus intensifying the
importance of diagnostic laboratories to confirm resistance or
sensitivity of antimicrobial agents before they are clinician
prescribes.

The reason for different brands of drugs in the market is to
increase affordability for consumers and promote
competition. By implication, to ease patients’ healthcare cost
burden since brands contain similar generic drugs and are
bioequivalent (contain the same active ingredients) and as
such similar pharmacological effect. However, upon testing
the bioequivalence of some brands of amoxicillin-clavulanate
based on physicochemical characteristics, Odulaja et al (2012)
reported that 16.7% failed standard of acceptability. This may
again strengthen the fact that the growing antibiotic drugs
resistance is due to counterfeit and substandard types. This
may not be unrelated to the reported by various workers that
bacterial specifically S. aureus spp. have gain remarkable
ability to acquire antibiotic resistance contributing to its
emergence as an important pathogen in a variety of setting
(David et al., 2006; Sampathukumar, 2007; Hotu et al., 2007).

The need for conducting in-vitro antibiotic susceptibility
tests prior to drug administration is an important parameter in
determining performance following administration and this is
justified in the spate of antibiotic resistance leading to
therapeutic failure. A study has previously reported an in-
vitro susceptibility test to 28 different isolates to be
completely resistant to augmentin (Adeleke et al., 2014).
Many antibiotics such as augmentin, erythromycin,
chloramphenicol, ampicillin and tetracycline are normally
prescribed for the treatment of otitis media. However
bacterial resistance to these antibiotics has become an
increasing problem in the treatment of otitis media
(Alsaimary et al., 2010). The results from this study clearly
support this assertion. Augmentin has also been reported to
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be resistance to other bacterial causative agents such as
Proteus spp (Bahashwan and El Shafey, 2013) and thus the
need for attention to be paid to the increasing resistance of
many antibiotics especially Augmentin. Not only are S.
aureus potential causes of infections but also potential
reservoirs of resistance genes that could be transferred to
other bacterial pathogens. The wide variations in MICs in
this study and the reported high levels of PB-lactamase
production and multi-drug resistance of bacterial isolates are
indications of increase in the resistance menace reported by
many studies (Feglo et al., 2010). However, Augmentin has
been shown to be efficacious in the management of
furunculosis infections (a skin infection caused by
Staphylococcus aureus) (Okunye et al., 2011).

5. Conclusion

Conclusively, although this study showed Augmentin to
have antibacterial activities on nasal isolate of S. aureus,
there is a significant variation in the lowest concentrations of
Augmentin capable of inhibiting the visible growth of nasal
isolate of S. aureus after overnight incubation. Thus, S.
aureus isolated from nasal region (of respiratory origin) may
present wide variation of susceptibility to Augmentin and by
implication increased Augmentin resistivity to the bacterial
agent. However, increased dosage and long duration of used
may be more susceptible and give a promising bacteriacidal
action to nasal isolate of S. aureus by Augmentin antibiotics.

References

[1] Adegoke AA, and Komolafe AO. Multi-drug resistant
Staphylococcus aureus in clinical cases in Ile-Ife, Southwest
Nigeria. International Journal of Medicine and Medical
Sciences. 2009; 1. (3) pp. 068-072.

[2] Adeleke O E, Ogunniyi O A and Olarinde J D. Susceptibility
of some Gram-positive and Gram-negative bacteria against
some brands of amoxicillin-clavulanic acid. N Y Sci J
2014;7(6):80-86.

[3] Adesida, S.A., Abioyi, O.A., Banero, B.S., Brai, B.T.C., Smith,
S.1., Amisu, K.O., Ehichioya, D.U., Ogunsola, E.T. and Coker,
A.O. (2007). Associated risk factors and pulse-field gel
electrophoresis of nasal isolated of Staphylococcus aureus
from medical students in a tertiary hospital in Lagos, Nigeria.
Brazilian J Infect. Dis., 11(1):

[4] Alsaimary IE, Alabbasi AM, Najim JM (2010). Antibiotics
Susceptibility of bacterial pathogens Associated with otitis
media. J. Bacteria Res., 2(4): 41-50.

[S] Arshad HM, Mohiudin AO, Azmi BM. Comparative in vitro
antibacterial analysis of different brands of cefixime against
isolates of Staphylococcus aureus and Escherichia coli.
Journal of Applied Pharmaceutical Science 2012; 2(1):109-
113

[6] Bahashwan, A.S. and El Shafey, M.H. (2013). Antimicrobial
resistance patterns of Proteus isolates from clinical specimens.
European Scientific Journal; vol.9, No.27: 188-202.

[7]1 Baliga, S., Bansil, R., Suchitra, V., Bharati, B., Vidyaniketan,

9]

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

K. and Shenoy, S. (2007). Nasal carriage of MRSA in medical
students. J. Hosp. Infect., 91-92.

British National Formulary. Infection. British Medical
Association and Royal Pharmaceutical Society of Great
Britain London: UK. 1999; pp 246.

Brown AF, Leech JM, Rogers TR and Mcloughlin RM.
Staphylococcus aureus colonisation: modulation of host
immune response and impact on human vaccine design.
Frontiers in Immunology, 2013; 4:507.

Bush K. Beta lactamase Inhibitors. World report 2003; 21.

Cruickshank, R., Duguid, J.P., Marmiun, J.P and Swam, R.H.
(1975), Staphylococcus aureus, Medical Micro biology -13th
edition. Livingston Publishers Pp 236-245.

Couto I, Melo-cristino J, Fernades ML. Unusually Large
Number of Methicillin-Resistant Staphylococcus —aureus
Clones in a Portuguese Hospital Dois: 2000; 101016/50, 40-
6736(01)08713-5.

David MD, Kearus AM, Gossain S, Ganner M, Holmes A
(2006). Community — associated methicillin — resistant
Staphylococcus aureus: nosocomial transmission in a neonatal
unit. J. Hosp. Infect. 64: 244-250.

Emeka L.I.,, Emeka PM. and Okoli, C.L. (2013). Evaluation
of antibiotic susceptibility of Staphylococcus aureus isolated
from nasal and thumb prints of University students and their
resistance pattern. IOSR Journal of Dental and Medical
Sciences (I0OSR-JDMS); Volume 5, Issue 5, PP 59-64.

Feglo P.K., Gbedema S.Y., Quay S.N.A., Adu-Sarkodie Y.,
and C. Opoku-Okrah (2010). Occurrence, species distribution
and antibiotic resistance of Proteus isolates: A case study at
the Komfo Anokye Teaching Hospital (KATH) in Ghana.
International Journal of Pharma Sciences and Research
(IJPSR), 1(9): 347-352.

Hannah A, Saleem, S Chaudhary, S Barkaat, M, Arshad MU.,
Anti-bacterial activity of Nigella sativa and clinical isolates of
methicillin resistant Staphylococcus aureus. Journal of Ayub
Medical College Abbottabad 2008; 20(3);72-74

Hotu B, Ellenbogen C, Hayden MK, Aroutcheva A, Rice TW,
Weinstein RA. Community— associated methicillin—resistant
Staphylococcus aureus skin and soft tissue infections at a
publichospital: do public housing and incarceration amplify
transmission? Arch. Intern. Med. 2007; 167: 1026-1033.

Kolawole DS, Stratton CW, Zygmunt DJ. Characterisation of
four Betalactamases produced by Staphylococcus aureus.
Antimicrobial Agents and Chemotherapy 1992; 36: 440-5.

Kluytmans, J.AJ.W., Mouton, JW., IJzerman, E.P.F,
Vandenbroucke-Grauls, C.M.J.E., Maat, A.W.P.M., Wagenvoort,
JH.T, and Verbrugh, H.A. Nasal carriage of S. aureus as a
major risk factor for wound infections after cardiac surgery. J.
Infect. Dis., 1995, 171:216-219.

Lamikanra, B. D. Paul, O. B. Akinwole and M. O. Paul (2006)
Nasal carriage of Staphylococcus aureus in a population of
healthy Nigerian students., ] Med Microbiol 55 , 317-324.

Melzer, M., and Welch, C. Thirty-day mortality in UK patients
with community-onset and hospital acquired meticillin-
susceptible Staphylococcus aureus bacteraemia. J Hosp Infect.,
2013.



[22]

[23]

[24]

[27]

[28]

[29]

International Journal of Microbiology and Application 2015; 2(3): 65-70 70

Nester EW, Evans CR, Nancy P, Denise GA, Martha TT (2004).
The Genus: Staphylococcus In: Nester EW ed. Microbiology — a
Human Perspective. 2nd McGrew Hill, New York, pp. 693-695.

Odulaja JO, Azubuike CP, Akinleye MO. Quality assessment of
amoxicillin-clavulanate potassium tablets in Lagos, Nigeria.
Journal of Chemical and Pharmaceutical Research 2012,
4(12):5032-5038.

Ojo KK, Sapkota AR, Ojo TB, Pottinger PS: Antimicrobial
resistance gene distribution: A  socioeconomic and
sociocultural perspective. GMS German Medical Science.
2008, 3: Doc 26.

Okeke IN, Aboderin OA, Byarugaba DK, Ojo KK, Opintan JA.

Growing problem of multidrug-resistant enteric pathogens in
Africa. Emerging Infectious Diseases. 2007, 13:1640-1646.

Okunye O.L., Adeleke O.E., Adegoke O.A. and Adeyemi O.H.
(2011). Antibiotic Susceptibility Pattern and Beta-lactamase
Production in Isolates of Staphylococcus aureus from
Recurrent Furunculosis in Southwestern, Nigeria. ©Sierra
Leone Journal of Biomedical Research; Vol. 3(3) pp. 123-127.

Olayemi, J, Olayinka BO, Musa Al. Evaluation of antibiotic
self-Medication Pattern amongst undergraduate students of
Ahmadu Bello University (Main Campus), Zaria. Res. J. Appl.
Sci. Eng. Technol., 2010 2(1): 35-38.

Orhue, P.O. and Momoh A.R.M. (2012). The antibiogram
types of Staphylococcus aureus isolated from nasal carriers
from irrua Specialist teaching hospital, Edo state, Nigeria. E3
Journal of Biotechnology and Pharmaceutical Research Vol.
3(4), pp. 83-87.

Plested SJ, Simpson IN, James M. (1983). The Detection of
Bacterial - Lactamase and their Identification by Analytical

[30]

[31]

[32]

[33]

Isoelectric focusing. In: Russel AD and Quensel LB. editors.
Antibiotics: Assessment and Antimicrobial Activity and
Resistance. London: Academic Press 1983; 111-26.

Sampathukumar P. Methicillin-Resistant  Staphylococcus
aureus: The latest Health Scare. Moyo Clin Proc. 2007; 82:
1403-1467.

Santhosh, DV., Shobha, KL., Bairy, I., Rao, G. ,Anand, KM
and D’ Souza,J: Nasal screening and survey of pre-clinical
medical students from Malaysia for nasal carriage of
coagulase positive MRSA and rate of nasal colonization with
Staphylococcus species Journal of Clinical and Diagnostic
Research. 2007 Dec; 1(6):494-499.

Sapkota AR, Coker ME, Rosenberg Goldstein RE, Atkinson
NL, Sweet SJ, Sopeju PO, Ojo MT, Otivhia E, Ayepola OO,
Olajuyigbe OO,. Self-medication with antibiotics for the
treatment of menstrual symptoms in Southwest Nigeria: a
cross-sectional study. BMC Public Health 2010, 10:610.

Shanmugam J., Gopal R., Kumar S.S. (2009). The prevalence,
antibiogram and characterisation of staphylococcus aureus
including MRSA among the healthy staff, medical students
and patients from Sri Manakula Vinayagar Medical College
and Hospital (SMVMCH), Puducherry. DSTE project report
(Government of Puducherry).

Thomson KS. Controversies about Extended Spectrum and
AmpC BetaLactamases. Emerging Infecti Dis 2001; 7: 333-6.

Yzerman, E.P.F., Boelens, H.A.M., Tjhie, J.H.T., Kluytmans,
JAJW., Mouton, JW. and Verbrugh, A.H. (1996).
DAPACHE 1II for predicting course and outcome of
nosocomial S. aureus bacteremia and its relation to host
defense. J. Infect. Dis.; 173:914-919.



