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ABSTRACT

A total of fift) Staphylococcus aureus isolates
consisting oftwenty-five each from blood and wound
specimens collected from the Jos University Teaching
Hospital were used in this, stud). In Vitro antihiotic
sensiti"it~· testing was carried out on the isolates. Of
the fift) StaphYlococcus aureus isolates tested 26
(52%) were sensitive to crvthromycin, 20 (40%)
cloxacillin, 20 (40%) tetracycline, 17 (34%)
gentam~Tin, 13 (26%) streptomycin and 12 (24%)
chloramphenicol. All isolates were 100% resistant to
penicillin G. Isolates from blood specimens were
found to be more resistant to all of the antibiotics
tested than those from wound. This difference was
statisticall~ significant (p < 0.(5). It is recommended
that periodic invitro antibiotic susceptibility testing
of clinical isolates he carried out to know the current
predominant strains of bacteria within a given area
and their antlbiograms as well,
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lNTRODUCTION
Staphylococcus aureus are among the most resistant of
the pathogenic bacteria and are responsible for many
nosocomial infections. They produce a large number of
toxins and enzymes that act locally. primarily to help
them withstand phagocytosis by neutrophils. For this
reason, they cause more frequent and more varied
diseases than any other human pathogen They have been
Isolated frequently from wound 2 •. 1 and blood 4

infections They have also been found to be the most
prevalently isolated pathogen from neonatal septicemia In
Nigoria 5-7

It has been observed that bacterial isolates and their
antibiotic susceptibility patterns change from time to time
7 . 8 hence, periodic study of prevailing pathogens and
their antibiograms are necessary for effective theraphy.
Thus, the present study was undertaken to ascertain the
antibiotic sensitivity pattern of Staphylococcus aureus
strains isolated from blood and wound infections of
patients attending the Jos University Teaching Hospital
(.IUTJ-I)

\IATERNALS A'iD METHODS

,\ total oftitly Staphylococcus allrells isolates were obtained from Jos
l.'nivcrsitv Teaching Hospital Microbiology Laboratory., Twenty-live
each from blood and wound specimens. The Isolates were identified
USing standard biochemical tests.' Antibiotic scnsitivitv testing was
carried out using the Bauer-Kirby disc diffusion method" Antibiotics
tested included cloxacillin (51\1Cg) erythromycin (15 Mcg), penicillin
(j (\.2 in). tetracycline (I (J tvh:g). gentamycin (10 Mcg), streptomycin
(I (J Mcg) and chloramphenicol (10 Mcg).

Staphylococcus allrells test isolates/organisms and control (NeTC
6571) were grown overnight at 37°c in nutrient broth. The ovemight
cultures were then diluted with sterile saline «(J.85~o NaCI) to vield
approximately 10' colony - fonning Units (cfu) per m l . Suspensions
used as inocula were compared with a standardised barium sulfate
suspension according to the method of'Vandepittee et al".
Muller - Hinton agar plates were inoculated with test isolates and
control strain according to the method of scott u TIle prepared discs
were applied onto inoculated plates and incubated ovemight at 37°c.
The diameter of the zone of inhibition for each test antibiotic was
measured and sensitivity or resistance estimated by comparing with
zone-diameter interpretive standard".
The chi-square was used to compare the relatedness or otherwise of
sensitivity pattern of isolates from wounds and those from blood
specimens.
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RESULTS

The susceptibility pattern of Staphylococcus aureus
strains isolated from wound specimens was as follows:-
cloxacillin 18 (72%), erythromycin 16 (64), tetracycline
12 (48%), gentamycin 10 (40%), chloramphenicol
8(32%) and streptomycin 8 (32%). All isolates from
wound specimens were resistant to pencilling G (Table
I).

Table I:
In vitro antibiotic sensitivity pattern of
Staphylococcus aureus isolated from wound and
blood specimens.

Antibiotic tested Number Staphylococcus
aureus Sensitive (0/0)

Wound Blood
Cloxacillin
Erythromycin
Tetracychne
Gentamycin
Streptomycin
Chloramphenicol
Penicillin G

18 (72)
16 (64)
12 (48)
10 (40)
8 (32)
8 (32)
0(0)

2 (8.)
10(40)
8 (32)
7 (28)
5 (20)
4 E16)
0(0)

Table 2:
Total Staphylococcus aureus isolated from sensitive
to the various antibiotics.

Antibiotic tested Number isolates Sensitive (lA?)
Erythromycin
Cloxacillin
Tetracycline
Gentamycin
Streptomycin
Chloramphenicol
Penicillin G

26 (52)
20 (40)
20 (40)
17 (34)
13 (26)
12 (24)
0(0)

Most of the isolates from blood specimens were found to
be resistant to many of the antibiotics tested. The
susceptibility pattern was as follows; erythromycin 10
(40%), tetracycline 8(32%), gentamycin 7 (28%),
streptomycin 5 (20%), chloramphenicol 4 (16%) and
cloxacillin 2(8%). All isolates from blood were also
resistant to penicillin G.
The combined susceptibility pattern of all
Staphylococcus aureus isolates to the various antibiotics
tested were as follows; erythromycin 26 (52%),
cloxacillin 20 (40%), tetracycline 20(40%), Gentamycin
17 (34%) streptomycin 13 (26%) and chloramphenicol
12 (24%), (Table 2).
Isolates from blood specimens were more resistant to all
or the antibiotics tested than those from wound
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specimens. Statistical analysis showed that the difference
was significant. (X2 = 0.05, df= 6, P < 0.05).

DISCUSSION

Bacterial infection are still an important cause of
morbidity and mortality in Nigeria. Drug abuse has been
implicated as a cause of resistance to antibiotics such as
ampicillin, cloxacillin, chlorampherucol and tetracycline. J

This may be a probable reason for resistance to these
antibiotics by staphylococcus aureus encountered in this
study. However, since, revel ant data pertaining to
patients from which specimens were collected are lacking
definitive conclusion linking resistance to indiscrimate
use of antibiotics can only be inferred. The rate of
resistance of Staphylococcus aureus to the beta-Iactamase
stable penicillin, cloxacillin in this study (40% sensitivity
is higher than the fmdings ofEgri-Okwaji et al 7 and Egah
IS where 83.33% and 70.1 % respectively of their
Staphylococcus aureus strains were sensitive to this
antibiotic. A probable reason which may account for the
differences in results is that since the staphylococcus
aureus strains from the various studies are different their
susceptibility pattern could also vaJy. Resistance to beta
lactamase stable penicillin is due to the intrinsic
insensitivity of the bacterium to the antibiotic or to the
instability of the antibiotic to Staphylococcal beta
lactamase produced 16 Also, in some hospitals in the
United States the percentage of Staphylococcus aureus
strains resistant to beta-Iactamase Stable penicillins now
exceed 50% and it was observed that increase in
incidence of resistance to this group of antibiotics may
occur abruptly 4. In Nigeria it has been found that the
frequency of resistance to penicillin varies so much from
hospital to hospital that country wide comparison is not
helpful. 3

The finding that 24% of Staphylococcus auteus isolates
were sensitive to chloramphenicol agrees with the
findings of Egri-Okwaji et al 7 They observed that only
29.2% of their Staphylococcus aureus strains were
sensitive to chloramphenicol. Bacterial resistance to
chloramphenicol is higher in Nigeria than Europe and it
has been suggested that this reflects the greater use ofthe
antimicrobial agent in the treatment of enteric fevers in
this country 3. Which illustrates that antibiotics will affect
microbial population other than the ones they are
specifically directed at.
A high degree of resistance to erythromycin was
encountered in this study, which is contrary to other
findings. 7, 15 Resistance of gram-positive bacteria to the
macrolide group of antibiotics like erythromycin probably
occurs as a result of induction or constitutive production
of an enzyme which methylate the ribosome binding site
of the antibiotic molecule. 17, 19 The rates of resistance to
erythromycin have been found to decrease with less usage
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of the antibiotic." Therefore it may be inferred that
variation in usage of the antibiotic by patients is probably
a contributing factor for differences in the susceptibility
pattern of staphylococcal isolates observed by various
workers.
When comparing Staphylococcus aureus isolates from
wound and blood specimens it was observed that isolates
from blood displayed a greater degree of resistance to all
of the antibiotics tested than those from wounds. This
difference is particularly striking with Cloxacillin (p <
005) Eighteen (72%) of isolates from wounds were
sensitive to this penicillin while only 2 (8%) of those
from blood were sensitive.
The blood is a relatively inhabitable part of the body from
the microorganisms viewpoint since it contains potent
antimicrohial systems including leukocytes,
immunoglohulins and complement. These systems act in
clearing microbes more rapidly from the blood than from
other organs. However, use of high doses arid long
course of multiple potent antihiotics may promote
selection of resistant organisms which is one means by
which host defenses may be weakened or interfered with
and highly resistant organisms arc then able to establish
themselves in the hlood There is therefore a greater,
likelihood of progression to bacteraemia in patients
infected with highly resistant organisms Whatever the
cause, infections involving the blood tend to he serious
and often life threatening. The problem of multiple drug
resistant ,r..,'laphY/OCOCCIIJ aureus In the clinical setting
presents cause for concern especially in developing
countries where bacterial infections an, still an important
cause of illness and death. It is therefore recommended
that careful surveillance for the emergence of resistant
bacterial strains he undertaken to prevent further spread
of these organisms This would entail periodic in vitro
antibiotic,susceptibility testing of clinical isolates to know
the CwTl.'I1tpredominant strains of bacteria within a given
area and their antibiograms.
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