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ABSTRACT: Staphylococcus aureus was isolated from apparently healthy humans, shgeats and cattle. A total of 250
samples were collected, 130 was from humans, 4G éaen sheep, goats and cattle respectively. Thevgbence of
Saphylococcus aureus from humans was 52.3%, sheep 42.5%, goats 30.@caitie 37.5%. The overall isolation rate was
44.8%. Human were found to harbour m8raureus than the animals. The isolates were tested agathantimicrobial agents.
Of these, Ciproxin, Norfloxacin, Rifampicin, Streptycin, and Erythromycin showed the highest agtidgainstS. aureus
while Cefotaxime, Ceftazimide and Ampiclox showedsdt activity. It was concluded that Ciproxin, Naxfcin, Rifampicin,
Streptomycin, and Erythromycin may be the drugtafice in the treatment of infections causedshgureus.
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Introduction

Saphylococcus aureus is an important pathogen of humans and animalsisimdplicated in a wide variety of
infections. Apparently normal humans and animalebdar S. aureus but become virulent when the immune
mechanisms are compromised. It is a pathogen @tgreoncern because of its virulence (Chamber@5)20ts
ability to cause a diverse array of life threatgninfections and its ability to adapt to differesmivironmental
conditions (Lowy, 2003)S. aureus has been found to be the most frequently isolptgldogen causing bloodstream
infections, skin and soft tissue infections, andymonia (Doermt al., 1999; Sadeet al., 1999; Jonest al., 2003).

The discovery of antimicrobial agents hasrba critical element of the therapeutic armameantaof modern
medicine. Unfortunately this pathogen has beeniquéatly efficient at developing resistance to amtrobial
agents and treatment of infections cause&gureus is still a challenge to clinicians. Since the ffiiolation of
methicillin-resistantS. aureus (MRSA) in the United Kingdom in 1961 (Jevons, 1B6ihcreasing rates of
methicillin resistance amon§ aureus have been a cause for concern especially in degdloountries. Resistance
to penicillin in S. aureus is due to the production @flactamases. Community-acquired strainsSoéureus have
been shown to be uniformly resistantfdactam antibiotics and also show cross-resistaoagther antimicrobial
agents (Olayinkat al., 2004).
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The ability to characteriZg aureus and monitor antimicrobial susceptibility patteissmportant for clinicians,
formulation of public healthcare policies, and pdivg useful information on the global surveillancé this
pathogen. Data on the antimicrobial susceptibpigterns of this pathogen in north-eastern Nigare@ainadequate.
It was against this backdrop that this study wasgiewh out to determine the prevalence and antirbialo
susceptibility pattern db. aureus isolated from apparently healthy humans and asiimaMaiduguri.

Materials and M ethods
Sampling

Simple random sampling technique was empldgecollect samples from apparently healthy humaatle,
sheep and goats within the Maiduguri metropoligotal of 250 samples were aseptically collectechgisi sterile
swab sticks from the nasal mucosa of humans, catilsep and goats and immediately brought on ick fmathe
veterinary microbiology laboratory of the Univeysif Maiduguri for bacteriological assay.

Bacteriology

On arrival at the laboratory, each swab sticds immediately inoculated onto mannitol salt agiates and
incubated at 37C for 24 h. The characteristic isolates were aselfyiisolated and characterized using established
microbiological methods that include colonial masfidgy, Gram stain characteristics and catalasecaagulase
tests (Cheesbrough, 2002). Isolates that were Q@sitive cocci, catalase positive and coagulateddrmuplasma
were considered & aureus in addition to other standard biochemical testw&o and Steel, 2004).

Antimicrobial susceptibility testing

The antimicrobial susceptibility pattern of esolated S. aureus to Ciproxin (10 ug), Lincocin (30 ug),
Gentamycin (10 pg), Ampicloxacillin (30 pg), Rifaimip (10 pg), Peflacin (10 pg), Erythromycin (30)ug
Streptomycin (20 ug), Norbactin (30 pg), Chlorampbel (30 pg), Ceftazimide (30 ug), Norfloxacin (t@) and
Cefotaxime (30 pg) were determined by the modifi@cby-Bauer diffusion technique (Cheesbrough, 2002)
Standardized overnight culture of each isolate t@oing approximately 10cfu/ml) was used to flood the surface
of Mueller Hinton agar plates and excess drainéchod dried while the Petri dish lid was in pladée standard
antimicrobial discs were aseptically placed at oeable equidistance on the inoculated plates dod/edl to stand
for | hr. The plates (prepared in duplicates) wien incubated at 3°C for 18-24 h. The diameter of the zone of
inhibition produced by each antimicrobial disc waseasured with a ruler in millimeters. Breakpointsd a
interpretative criteria for susceptibility/resistenwas based on the performance standards foriardbial disc
susceptibility tests, approved standard of theadwati Committee for Clinical Laboratory Standard399.

Statistical Analysis

Differences in the prevalences and the qi#zskties to the antimicrobial agents was perfedrusing ANOVA
(GraphPad Instat Statistical package, 2003).

Results

A total of 250 samples were collected frdra anterior nares of apparently healthy humandiecaheep and
goats. The prevalence 8f aureus from humans was 52.3%, cattle 37.5%, sheep 42r¥gaats 30.0%. Overall
isolation rate was 44.8%. Humans were found to dwarbmoreS. aureus than the animals though it was not
significant statistically (P>0.05) (Table 1).
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Table 1. Prevalence of S. aureus isolated from apparently healthy humans, cattle, sheep and goats in
Maiduguri.

Species No. of samples No. of samples positive Prevalence (%)
collected for S. aureus

Humans 130 68 52.3%

Cattle 40 15 37.5%

Sheep 40 17 42.5%

Goats 40 12 30.0%

Total 250 112 44.8%

The result of the antimicrobial susceptibiligst showed that the isolates were highly sudaepto Ciproxin
(91.1%), Norfloxacin (90.2%), Rifampicin (73.2)&itomycin (72.3%), Erythromycin (71.4%), Norbadi4.3%)
and moderately susceptible to Peflacin (57.4%),t&aycin (51.8%), Lincocin (50.9%), Chlorampheni¢t2.0%)
but showed resistance to Ceftazimide (7.1%), Cgiota (14.3%) and Ampiclox (31.3%). Ciproxin had treatest

activity againstS. aureus while Ceftazimide had the least activity but theliferences were not significant
statistically (P>0.05) (Table 2; Fig.1).

Table 2. Antimicrobial susceptibility patterns of 112 S. aureus isolates from apparently healthy humans,
cattle, sheep and goatsin Maiduguri.

Antimicrobial Drug concentration (ng)  Susceptibility Resistance
(%) (%)

Ciproxin 10 91.07 8.93
Erythromycin 30 71.43 28.57
Lincocin 30 50.89 49.11
Ampiclox 30 31.25 38.75
Rifampicin 10 73.21 26.79
Peflacin 10 57.14 42.86
Streptomycin 20 72.32 27.68
Norbactin 30 64.29 35.71
Chloramphenicol 30 41.96 58.04
Ceftazimide 30 7.14 92.86
Norfloxacin 10 90.18 9.82
Cefotaxime 30 14.29 85.71
Gentamycin 10 51.79 48.21

193



Int. J. Biomed. HIth. Sci. Volume 6, No. 4 (2010)

_ W Susceptibility
& 100 B Resistance
;\: 90 - :
@ 80
g 70
P
o
= 60
& 50
S
- 40
:
!E 30
% 20
o 10
E
7 0
IO O I O OO I S CRN Y N RN
&o*b (@\0 000 _\CP Q\O <k\,&(} @h\t} ’bé} O ((\@} _‘_*?:-0 +\(0 (@\(}
‘<§§ < &K (b@ ¢ O ¢ ¢
0
&
Antimicrobial agents

Fig. 1. Antimicrobial susceptibility pattern 8f Aureus isolated from humans, cattle, sheep and goatsaiddjuri.

Discussion

S aureus is a ubiquitous microorganism and is implicated casising infections of skin and soft tissues
(Nordmann and Nass, 2005) especially when immunehaereésms of the host are compromised. There ig#sing
evidence of drug resistance by this microorganisawf, 2003). An overall prevalence of 44.8%®faureus was
obtained from nasal swab samples of apparentitthehlUmans, cattle, sheep and goats. This is sligigher than
earlier reports of Ehinmidu (2003) who reportedvatence of 43.3% and Onanugaal. (2005) who reported a
prevalence of 40.0%. Nasal carriers are indeednibst important reservoir of staphylococcal infectéspecially in
man which can be spread within community and habkpitvironment. Domestic animals live in close a&g®mn
with human beings; this may explain the higher prence ofS. aureus in humans than animals.

Most isolates were susceptible to CiproxiifaRpicin, Streptomycin and Erythromycin which isagreement
with previous reports (Ehinmidu, 2003; Olayindtaal., 2004). The fluoroquinolones are newer drugs witidenof
action central on inhibition of DNA replication wifi stops the multiplication of the bacteria celig are relatively
expensive and therefore are less available foreabus

The resistance to Cefotaxime and Ceftazimidg not be unconnected with the productiorg-déctamase or
cephalosporinase enzymes 8yaureus which destroy the antimicrobial agents. Anothesesation is that most
isolates ofS. aureus are resistant to a large number of commonly pitesdrantibiotics (Olukoyat al., 1995).

The isolates were also moderately resistarRdflacin, Gentamycin and Chloramphenicol whicly mat be
unconnected to the complexity of aminoglycosides thie route of administration (Onanugaal, 2005).

From the result of the study, it is therefoeeommended that Ciproxin, Norflacin, Rifampickrythromycin
and Streptomycin may be the best choice of antohiats for treating infections caused 8yaureus. Antimicrobial
susceptibility patterns are important for clinicsaim selecting empiric antimicrobial therapy. Natiode survey
should be undertaken for rational formulation obleihealthcare policies and providing useful imf@tion on the
global surveillance of this pathogen.
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