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Twenty-eight strains of Salmonella, Pseudomonas, and Escherichia coli isolated from cultures of stool,
urine and wound were tested for their susceptibility to various antimicrobial agents. All the strains
were resistant to erythromycin and tetracycline. Nineteen Salmonella isolates were susceptible to
chloramphenicol and gentamycin. All the Pseudomonas and Escherichia coli isolates were resistant to
chloramphenicol and cloxacillin while one Pseudomonas species and three Escherichia coli isolates
were sensitive to gentamycin. The antibiotic resistance determinants in each strain were encoded by
plasmid. These isolates were typed by plasmid profile analysis according to their different molecular
weights. Several similar and distinct profiles were identified for most resistant and sensitive isolates. It
appeared that a single strain containing a plasmid conferring multiple drug resistance emerged within
the bacterial population and was able to adapt and to survive the challenges of antibiotics as they were
introduced into clinical medicine. Therefore, the acquisition of plasmid has greatly contributed to the
rapid spread of antibiotic resistance genes in the bacterial population.
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INTRODUCTION

Salmonella, Pseudomonas, and Escherichia coli isolates
has now been established as etiological agents of human
gastroenteritis, enteric fever, septicemia, localized
infections and diarrhea disease of humans (Hadfield et
al., 1985). These pathogenic organisms also become
resistant as a result of genetic mutations or acquisition of
pre-existing genes that confer resistance (Summers,
1996), which occur either in the deoxyribonucleic acid
(DNA) of the bacteria chromosomes or in the extra
chromosomal transferable DNA called plasmids (Brown
et al., 1996). Thus antibiotic resistance can be dissemi-
nated to other bacteria by the plasmid during conjugation
(Karmaker et al., 1991). The rapid spread of antibiotics
resistance genes in bacterial population is due to
selective pressures resulting from the intensive and the
indiscriminate use of antibiotics in human therapy
(Couturier et al., 1988).

The association of these pathogenic organisms with
diseases in humans has increased the importance of
epidemiological studies. Historically, serotyping has been
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extensively used for identification of Salmonella,
Pseudomonas, and E. coli for epidemiological purposes
but several other methods, including phage typing,
biotyping, antibiotic resistance determination and plasmid
profile analysis, are now available. A number of plasmid
screening procedures which vary in subtle ways have
been used for the detection of plasmid (Fujita et al.,
1994). In this study, the existence of plasmid DNA
carrying antibiotic resistance genes in Salmonella, Pseu-
domonas, and E. coli isolates obtained from stool, urine
and wound infections from the Lagos University Teaching
Hospital (LUTH) were investigated.

MATERIALS AND METHODS
Bacterial strains

Twenty eight bacterial strains were isolated from stool, urine and
wound from clinical patients at Lagos University Teaching Hospital
(LUTH), Nigeria. All the strains were grown in stock culture bottles
containing Muller-Hinton Agar (MHA) and incubated at 37°C for 24
h. Cultures were stored at 4°C until required (Owen and Hernan-
dez, 1990).



878

Afr. J. Biotechnol.

Table 1. Antibiotic resistance pattern in pseudomonas.

CODE NO. GEN coT CHL AUG AMX ERY TET CXC
P29 R R R R S+ R R R
P24 S+ R R R R R R R
P26 R R R R R R R R
P71 R R R R R R R S+
P 45 R R R S+ R R R R
P14 R R R S+ R R R R

Key: R — Resistance; S — Sensitive; GEN — Gentamycin; COL — Cotrimoxazole; CHL — Chloramphenicol; AUG —
Augmentin; AMX — Amoxicillin; ERY — Erythromycin; TET — Tetracycline; CXC — Cloxacillin.

Table 2. Antibiotic resistance pattern in salmonella.

CODE NO. GEN CcoT CHL AUG AMX ERY TET CXC
ER100 S+++ R S++ R R R R R
ER17 S+++ R S++ S++ R R R R
ER23 S+++ R S++ R R R R R
ER12 S+++ S+++ S++ R R R R R
ER46 S++ R S++ R R R R R
ER S++ R S++ R R R R R
ER142 S+++ R S++ S++ R R R R
ER14 R R S++ R R R R R
ER2 S+++ S+++ S+++ S+++ S+++ R S+ R
ER80 S++ R S++ R R R R R
ER4 S+++ R S++ S+ R R R R
ER121 S+++ R S++ R R R R R
ER30 S+++ S+++ S+++ R R R R R
ER145 S+++ S+++ S++ S+++ S+++ R R R
ER51 S++ R S++ S++ R R R R
AZ S+++ R S++ R R R R R
SE18 R R S++ R R R R R
oD S+++ S+++ S++ S+++ S+++ R R R
AP S+++ R S++ S++ S++ R R R

Key: R — Resistance; S — Sensitive; GEN — Gentamycin; COL — Cotrimoxazole; CHL — Chloramphenicol; AUG — Augmentin;

AMX — Amoxicillin; ERY — Erythromycin; TET — Tetracycline; CXC — Cloxacillin

Susceptibility tests

Isolates were screened for resistance to gentamycin (10 mg/ml),
cotrimoxazole (25 mg/ml), chloramphenicol (30 mg/ml), augmentin
(30 mg/ml), amoxicillin (25 mg/ml), erythromycin (5 mg/ml),
tetracycline (30 mg/ml) and cloxacillin (5 mg/ml), using commercial
multiple discs (Habdisc-Gram negative, by ABTEK biological limited
Liverpool) stored in 2-8°C. All Salmonella, Pseudomonas and E.
coli isolates wee plated out from the stock culture bottles on the
newly prepared Muller Hinton Agar plates. Plates were incubated at
37°C for 24 h. Characterization of strains as sensitive or resistant
was based on the size of the inhibition zones around each disc.

Isolation of plasmid DNA

Plasmid DNA was extracted from Salmonella, Pseudomonas and E.
coli isolates by alkaline lysis method (Birnboim and Doly, 1979) and
electrophoresed in 0.4% agarose slab in TBE running buffer (540 g
Tris, 225 g borate and 41.5 g EDTA dissolved in 500 ml of water at

pH 8.0) containing ethidium bromide (1 mg/ml). The gels were
photographed under ultra-violet illumination using the Polaroid film.
The molecular sizes of each plasmid were determined by
comparison with plasmids of known mass (Datta et al., 1971).

RESULTS AND DISCUSSION

All the Salmonella, Pseudomonas and E. coli isolates
were found to be resistant to one or more of the
antimicrobial agents tested with eight different patterns of
antibiotic resistance. All Pseudomonas isolates displayed
resistance towards tetracycline, erythromycin, chloram-
phenicol and cotrimoxazole (Table 1). All Salmonella
isolates showed resistance to tetracycline, erythromycin
and cotrimoxazole. However, none of the Salmonella iso-
lates were resistant to chloramphenicol and Gentamycin
(Table 2). The E. coli isolate displayed resistance to-



Table 3. Antibiotic resistance pattern in Escherichia coli.
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CODE NO. GEN CcoT CHL AUG AMX ERY TET CXC
EC51 S+ R R S+ R R R R
EC68 S+ R R R S+ R R S+
EC45 S+ R R R R R R R

Key: R — Resistance; S — Sensitive; GEN — Gentamycin; COL — Cotrimoxazole; CHL — Chloramphenicol; AUG — Augmentin;
AMX — Amoxicillin; ERY — Erythromycin; TET — Tetracycline; CXC — Cloxacillin.

Table 4. Plasmid profiles of the strains harbouring plasmids.

Strain Code No. No. of Plasmid Estimated Plasmid Size (kb)
Salmonella ER30 1 23.13
ER46 4 2.09, 2.322, 1.047, 1.035
ER14 3 2.09, 2.322,1.1075
ER121 1 23.13
SE18 1 23.13
ER17 1 23.13
Pseudomonas P29 1 18.03
P71 1 19.36
P14 2 4.361, 19.36
P45 1 18.03
P26 1 23.13
E. Coli EC68 1 23.13

Note: ER23, AZ, ER100, ER12, P24, EC52, EC45, NO PLASMID was detected.

Table 5. Molecular weight sizes of the marker.

Molecular sizes of the marker in (kb) | Log of molecular sizes of the marker | Distance moved by the bands in (cm)
23.13 1.36 1.5
9.416 0.97 2.4
6.557 0.82 2.9
4.361 0.64 3.5
2.322 0.37 4.0
2.09 0.32 4.2

wards tetracycline, erythromycin, chloramphenicol and
contrimoxazole (Table 3). The results of the plasmid
screening were profiled as summarized in Table 4 and 5.

Approximately 63.2% of the isolates harbored plasmid;
47.4% containing one plasmid, one contained two plas-
mids, one contained three plasmids and one contained
four plasmids. The plasmids ranged from 1.00 to 23.13
kb. Plasmid DNA was found in 60, 33.3 and 83.3 of the
Salmonella, E. coli and Pseudomonas isolates, respect-
tively. Approximately 50% of these plasmids were 23.13
kb. Four tetracycline and chloramphenicol resistance
Pseudomonas isolates carried 2.09, 2.322, 1.047 and
1.035 kb plasmids and one had 2.09, 2.322 and 1.175 kb
plasmids. Seven isolates apparently had no plasmids.
The results showed that all the isolates conferred resis-

tance to one or more of the various antibiotics used. The
frequency of antibiotic resistance in Salmonella has been
found to be low and stable (Cohen and Tauxe, 1986). In
contrast, most highly prevalent Salmonella isolates har-
boring plasmid are usually chloramphenicol resistant. All
chloramphenicol resistant Salmonella strains are plasmid
mediated (Mourad et al., 1993. However, resistance to
tetracycline and erythromycin appear to be common
(Hadfield et al., 1985).

A plasmid occurrence rate of 63.2% was observed
between the various isolates, with 25% harboring multiple
plasmids. The plasmid ranged form 1.00 to 23.13 kb, with
the 23.13 kb being the most common plasmid detected.
The high prevalence of the strains carrying a 23.13kb
plasmid, singularly orin combination with other plasmids
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has been reported previously (Helmuth et al., 1985).

Different plasmids having same or similar weights but
expressing different resistance phenotype was observed.
Therefore, the inability of these isolates to harbor
plasmids does not affect its ability to confer resistance to
the various antibiotics.
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