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 Background:A comparative study of the sensitivity pattern of Escherischia 

coli,Pseudomonasaeruginosa, Enterococcus faecalis and Proteus species associated 
with the urinary tract and wound infections, was carried out at the microbiology 

department of Federal Medical Centre, Owerri, South-east Nigeria, between July 2013 

and June, 2014 Aim: To determine their susceptibility pattern and ascertaining whether 
their sensitivity pattern is infection-site dependent.Method:The antibiotic sensitivity 

test was done by the modifiedKirby Bauer disc diffusion techniques using 20 isolates 

from each of the species involved. For each species, 10 isolates were obtained from 
urine and the other 10 from wound specimens. Eleven (11) different antibiotics 

representing all classes of antibiotics commonly used in the centre were tested. 

Results:There were differences observed in their sensitivity patterns in favour of the 
isolates from the urinary tract. i.e the organisms from wound showed higher resistance 

to most of the antibiotics.Proteus species from urine and wound recorded the widest 

difference of 70% and 20% sensitivity respectively to most of the drugs especially 
thestreptomycins. The observed variations were subjected to statistical analysis using 

Chi-square test. However, these differences were not statistically significant (p   0.05).   

Conclusion: This probably implies that antibibiotics used for the study are not 

infection-site dependent. 
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INTRODUCTION 

 

One of the most serious challenges facing medical science and healthcare delivery around the world today 

is the need to maintain the effectiveness of antimicrobials used in the treatment of bacterial infections.  

Many efforts have been made towards the reversal and possible prevention of the alarming trend of 

increasing antimicrobial resistance. Different antimicrobial agents have different effects on different organisms. 

Some organismsmay be completely resistant to a specific antimicrobial agent, while others are highly 

susceptible. Therefore, an important task of the clinical microbiology laboratory is the task of the performance 

of antimicrobial susceptibility testing of significant bacterial isolates. The goals of the testing are to detect 

possible drug resistance in common pathogens and to assure susceptibility to drugs of choice for particular 

infections (bacterial). There are many reasons for thealarming phenomenon of drug resistance, and one of them 

is widespread and indiscriminate use of antibiotics. Studies in Lagos and IbadanNigeria, have shown that 

between 70% and 90% of strains of Enterobacteriaceaeincluding Escherichia coli and Proteus species are 

resistance to many of the commonly available antibiotics (Okesolaand Ola, 2009).  

The resistance of  these antibiotics to the bacterial organisms is associated with greater hospital mortality 

and longer duration of hospital stay, as therapeutic options for treatment are made rather difficult or virtually 

impossible. Therefore, the knowledge of prevailing susceptibility pattern is vital to the selection or use of 

antimicrobial agents and to the development of appropriate prescribing policies.  
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This study was therefore conducted to review, determine and compare the antimicrobial sensitivity pattern 

of Escherichia coli, Pseudomonas aeruginosa,Enterococcusfeacalis andproteus species which are often 

associated with urinary tract and wound infections. 

 

MATERIALS AND METHODS 

 

Methods Subjects/Specimen Location Sites and Collection of Specimen: 

This study was carried out at Federal Medical Centre, Owerri Imo State, located in the South-eastern part of 

Nigeria. The study was carried out from July 2013 to June, 2014. A total of eight (8) isolates were collected 

from the laboratory specimens of urine and wound swabs of the patients. The total number consists of 20 

isolates of each of the bacterial species used for the study.They includeEscherichia coli, Pseudomonas 

aeruginosa, Enterococcusfecalis and Proteusspecies. The bacterial isolates were collected with nutrient agar 

slant, and were subjected to further identification procedures before antibiotic sensitivitytesting.  

 

Identification of Organisms: 

Apart from colonial appearance (shape, colour, consistency, haemolytic property,odour, size, elevation and 

pigmentation), the identification of organisms were also based on:  

 

Microscopy: 

This involves microscopicalexaminationof the organisms based on the following: 

 

Motility Test: 

Hanging drop method: 

A loopful of overnight broth culture was placed on a cover slip. Then Plasticine was used to form a ring on 

a sterile clean and grease-free slide. This was inverted and used to pick up the cover slip making sure that the 

drop of organism is at the centre of the ring and does not touch or come in contact with the slide. This was 

examined under a microscope using x 10 and x 40 objectives (Baker et al, 1998).  

 

Control: 

(a) Motile organism – E. coli 

(b) Non –motile organisms – Staphylococcus aureus 

 

Gram Stain: 

A smear was made from the overnight culture in normal saline, allowed to dry and fixed with gentle heat. 

Crystal violet was applied for 30 seconds. The stain was rapidly washed off with clean water and was 

coveredwith Lugol’s iodine which was allowed to act for 60 seconds. The iodine was washed with clean water. 

Acetone was applied to decolorize the preparation for 3seconds. It was washed with water and counterstained 

with neutral red for 60seconds. It was rinsed with water, blotted carefully and dried with gentle heat. After 

drying, it was then viewed using microscope x100 (oil immersion objective).  

 

Control:  

(a) Gram Positive Organism: 

 Enterococcus feacalis 

 

(b) Gram Negative Organism: 

Pseudomonas, aeruginosa 

 

Biochemical Test: 

The following biochemical tests were used tofurther identify the pathogens.  

 

Urease Test: 

3ml of sterile Christensen’s modified urea broth was inoculated heavily with the test organism in a bijou 

bottle. It was incubated at 37
o
c for 6 hours in a water bath, presence of pink colour indicated positive test.  

 

Control:  

(a) Positive Urease Test: 

 Proteus species  

 

(b) Negative Urease Test: 

Salmonella species  
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Indole Test: 

With a sterile straight wire, the test organism was inoculated in a bijou bottle containing 3mls of sterile 

tryptone water and inculcated at 37
o
c for up to 48 hours. To test for INDOLE, 0.5ML OF Kovac’s reagent was 

added and shook gentle. A red colour in the surface layer within 10 minute confirmed a potiveIndole test. 

 

Control: 

(a) Positive Indole Test: 

 Escherichia coli 

 

(b) Negative Indole Test: 

 Pseudomonas aeruginosa 

 

Oxidase Test: 

A piece of filter paper was soaked with a few drops of freshly prepared oxidase reagent. Using a glass rod, a 

colony of test organism was smeared on the fitter paper and examined for colour change. The development of 

blue-purple colour within a few seconds indicated a positive test (Cheesbrough, 2000).  

 

Control: 

(a) Positive Oxidase Control: 

Pseudomonas aeruginous 

 

(b) Negative Oxidase Control: 

Escheridiacoh. 

 

Litmus Milk Decolorization Test: 

Using a sterile loop, 0.5 ml of sterile litmus milk medium was inoculated with the heavy inoculum of the 

test organism. It was incubated at 37
o
c for up to 4 hours, examining at half r intervals for a reduction reaction 

indicated by a change in colour from mauve to white or pale yellow. This should be compared with the positive 

control.  

 

Control:  

(a) Positive Control: 

Enterococcus feacalis 

 

(b) Negative Control: 

Viridian feacalis (Cheesbrough, 2000) 

 

Antimicrobial Susceptibility Test: 

The antimicrobial susceptibility test was performed for the pathogens by Kirby-Bauer’s disc diffusion 

technique. Antibiotic disc from Abtek Biological Ltd.And their concentrations per disc (ng) comprised: 

amoxicillin (25), contrimoxazole (25), nitroturantoin (300), gentamicin (10), nahdixii acid (30), ofloxacin (5) 

angmentin (30), and ciprofloxacin (5), ceftriaxone (30) erythiomycin (5), ceporex (10). A sterile loop was used 

to pick a colony of the test organism into 4ml of sterile physiological saline. This was incubated for 2 hours at 

37
o
c and theEurbidity of the suspension  matched with s standard.  

Sterile cotton swab was dipped into the suspension, pressed against the sides of the bottle wall to reduce the 

amount of fluid and used to streak the  surface of the sensitivity test agar. The surface of the agar was allowed to 

dry for 5 minutes and then the agar disc was placed on the surface of the agar using sterile forceps. Plates were 

left to stand for 15 minutes for absorption of the disc into agar and then incubated at 35oc for 24 hours 

(Cheesbrough, 2000).  

 
Table 4.1: Criteria for the identification of test organisms. 

Organism Gram’s 

reaction 

Indole Motility Urease Oxidase Litmus milk 

decolorization 

 E. coli G-,R + + - - - 

Ps. Aeruginosa G-,R - + - + - 

Proteus spp G-,R - + + - - 

E. Faecalis G+,C -  - - + 

Key: G-,R=Gram Negative Rod,  G+,C=Gram Positive cocci, + =positive, - = negative 
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Fig. 4.1: variation of sensitivity pattern of  e. Coli  isolated from wound and urine. 

 

 
Fig. 4.2: Variation of Sensitivity Pattern of Pseudomonasaeruginosa Isolated From Wound And Urine. 
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Fig. 4.3: Variation Of Sensitivity Pattern Of Proteusspecies Isolated From Wound And Urine. 
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Fig. 4.4: Variation Of Sensitivity Pattern Of E .Faecalis  Isolated From Wound And Urine 

 

 
 

Fig. 4.5: Sensitivity Pattern Of All The Organisms To The Antibiotics Used.  
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Result: 

The difference in the sensitivity pattern of the isolate from urine and wound specimen are shown in figure 

4.1 to figure 4.5. there were differences observed in their sensitivity patterns in favour of the urine isolates. The 

observed variations were subjected to statistical analysis using chi-square. However, these differences were not 

statistically significant (p ≥ 0.05). The widest difference in sensitivity patterns was observed withstreptomycinto 

which 70% of the proteus species isolates from urine were sensitive and only 20% from wound were sensitive 

(figure 4.3). The percentage resistance of all the isolates to the difference antimicrobial agent is shown in figure 

4.5. The highest resistance was recorded with Nahdixii acid, followed by Amoxicillin while the lowest 

resistance was with ciprofloxacin followed by ceftriaxone. High resistance was seen generally with  aeruginous.  

 

Discussion and Conclusion: 

In this study, there was high rate of antimicrobial resistance reported among these bacterial pathogens 

which is similar to the findings of Okesola&Oni (2009). This result contributed the report of Ogunsola et al, 

(1994) who documented a 100% sensitivity of pseudomonasaeruginous to ciprofloxacin. In Lagos Nigeria. Here 

high resistance was seen generally with p. aerugionusa to ciprofloxacin which is similar with results of studies 

conducted by Okesola and Oni (2009) inIbadan Nigeria and in other population by Bairy et al, (1985). The 

problem of multi-drug resistance in grain negative bacilli (GNB) due to extended spectrum beta lactamases 

(ESBL) production is becoming a serwus  threat to the antibiotic therapy.  

This study revealed satisfactory degree of sensitivity by Escherichia coli to nitroturantoin which is 

inagreement with the study of Agbo, (2005) in Enugu Nigeria. It also confirmed the observation  made by Kang 

et al, (1999), where he stated that nitroturantoin is synthetic compound, active against a range of grain-negative 

organisms and it’s resistance by susceptibility organism is rare; Uwaezuoke and Ogbulie, (2006), in their study 

in port Harcourt Nigeria also recorded a high sensitivity rate (90%) to nitroturantoin.  

There were differences between the susceptibility patterns of the organisms isolated from urine and wound 

specimens but these are not statistically significant. The reason for this observed difference can be traced to the 

fact that most wound isolate were from Nosocounialinfection. They tend to be more resistant to most drugs 

because they might have been exposed to move drugs within the hospital environment. This study providing 

distinct drug resistance pattern for common bacterial isolate will form the basis for modification of drug 

regimen strategy.  
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