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ABSTRACT 

Genetic determinants responsible for bacterial resistance to commonly used and newly 

introduced antibiotics in Nigeria were investigated. Of the 150 E. coli isolates from urinary 

tract infections surveyed, 149 (99%) were resistant to at least two different antibiotics, and 

131 (87%) were resistant to Unasyn(Ii). The commonest resistance pattern was combined 

resistance to ampicillin, ampicillin/sulbactam, cefuroxime, tetracycline, trimethoprim/ 

sulfamethoxazole, and sulfamethoxazole 

Seventy two (48%) of the tested isolates transferred resistant plasmids to a recipient strain, 

E. coli K12CV601. Results showed that urinary tract infection is caused by genetically 

unrelated strains of E. coli in the geographical regions of this country studied. 

In this study a high incidence (87.3%) of resistance to ampicillin/sulbactam was observed 

in UTI isolates from this country Whereas there was complete sensitivity to 

amoxycillin/clavulanate and tiearcillin/elavulanate, the combination of ampicillin and 

sulbactam, which combines a β-lactam antibiotic with a β-lactamase inhibitor was grossly 

ineffective. 

This study indicates that the attempt at using sulbactam as a component of Unasyn(R) in 

dealing with all types of β-lactamasc-mediatcd antibiotic resistance in Nigeria is only 

marginally effective since only 16 out of 147 (1 1%) isolates resistant to ampicillin were 

sensitive to the combination. The ampicillin/sulbactam combination would be expected to 

be more effective for bacterial infections not involving E. coli producing extended broad 

spectrum bcta-lactamase. 



X 

The presence of transferred R-plasmid in E. coli K12CV60I enhanced the resistance 

potential of the recipient cells (E. coli KI2CV60I) against the inhibition effect of β-lactam 

antibioties. 

Although, the 3 test enzymes studied [pNSN-l-β-laclamase, pNSN-2-β-lactamase, and 

pNSN-3-β-lactamase] had an amino acid sequence homology of approximately 98%, they 

still differed in their kinetic properties Results tends to suggest that the β-lactamase genes 

coding for each of them originated from same genetie marker and underwent moderate 

mutations at specific loci vital to their biological activities, resulting in the observed 

differences in levels of enzymes production, kinetic profiles like Vmax/Km and K,.„/Km 

ratios, spectrum of activities, and levels of resistance. Presence of Arginine at positions 40, 

and 139, of the amino acids sequence of pNSN-3-β-lactamase seems to confer a better 

ability on the enzyme to effectively hydrolyze most of the third generation cephalosporins. 
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