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ABSTRACT 
A total of two hundred and thirteen (213) bacterial isolates were obtained
gastrointestinal, urogenital and urinary tract specimens
Specialist Hospital and Decent Laboratory in Kofar M
The isolates were screened for the production of β
method. β-lactamase production w
lactamase production among Gram negative and G
found to be 141(70.15%) and 5 (41.67%) respectively
Haemophilus spp. 1(100%), 
Salmonella typhi 9(90%) were β
(75.4%) and Klebsiella spp. 51 
frequency of occurence. Among th
and Enterococcus feacalis 1 (33.33%) showed
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INTRODUCTION 

β-lactamases are enzymes produced by some bacteria 
and are responsible for their resistance to 
antibiotics like penicillins, cephalosporins, 
cephamycine, ertapenems and carbapenems. These 
antibiotics have a common element in their molecular 
structure, a four atom ring known as a β
β-lactamase enzyme breaks that ring open, 
deactivating the antibacterial properties
molecules (Abraham et al., 1940). 
β-lactamases are the commonest single cause of 
bacterial resistance to β-lactam antibiotics.
chromosomal and plasmid-mediated types are known 
and may be classified by their sequences or 
phenotypic properties. The ability of a β
cause resistance varies with its activity, quan
cellular location for Gram negative organisms and the 
permeability of the producer strain (Livermore, 1995).
β-lactamases have been described for many
of Gram positive and Gram negative bacteria. Some 
β-lactamases are plasmid-mediated (e.g., penicillinase 
of Staphylococcus aureus), while oth
chromosomally mediated as in many sp
negative bacteria (Brooks et al., 2004).
producing bacteria may have an important clinical role 
in infections. These organisms can be pathogenic in 
causing the infection as well as have an indirect effect 
through their ability to produce the β
enzyme into their environment (Itzhak
More than 340 β-lactamases have been described, 
unfortunately β-lactamases nomenclature is complex 
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A total of two hundred and thirteen (213) bacterial isolates were obtained
and urinary tract specimens from patients at Murtala Muhammmed 

cent Laboratory in Kofar Mata, Kano and identified by biochemical tests. 
were screened for the production of β-lactamase enzyme using the acidometric tes

lactamase production was detected in 146 (68.54%) isolates. The rate of incidence o
lactamase production among Gram negative and Gram positive pathogenic bacterial isolates was 
found to be 141(70.15%) and 5 (41.67%) respectively. The Gram negative bacterial i

spp. 1(100%), Salmonella paratyphi 4(100%), Citrobacter 
(90%) were β-lactamase positive but only a few were isolated, while 

51 (66.67%) had higher rate of β-lactamase production 
. Among the Gram positive organisms only Staphylococcus 

1 (33.33%) showed evidence of β-lactamase production.
negative, Gram positive, Hospital, E. coli.    

lactamases are enzymes produced by some bacteria 
and are responsible for their resistance to β-lactam 

penicillins, cephalosporins, 
cephamycine, ertapenems and carbapenems. These 
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s have been described for many species 
ram negative bacteria. Some 

mediated (e.g., penicillinase 
, while others are 
many species of Gram 

2004). β-lactamase 
producing bacteria may have an important clinical role 
in infections. These organisms can be pathogenic in 
causing the infection as well as have an indirect effect 
through their ability to produce the β-lactamase 

Itzhak, 2009). 
lactamases have been described, 

lactamases nomenclature is complex 

(Bush et al., 1995). Many of the newer β
enzymes exhibit broad-spectrum hydrolytic activity 
against most classes of β-lactams (Bush
This rudimentary study on the Prev
lactamase in bacteria isolated
gastrointestinal, urogenital and urinary tract
fundamental importance for the study of the means of 
resistance of pathogenic bacte
negative bacteria that are resistant to β
antibiotics due to the production of the β
enzyme which is supported by
Olowe et al., (2007). And also through the relevant 
data gained by this work, it could 
management of diseases in the study area.
 

MATERIALS AND METHODS

Study Area and Sample Collection
The research project was carried out in Kano 
metropolis at the pathology department of Murtala 
Muhammed Specialist Hospital and Decent laboratory. 
A total of 181 pathogenic bacterial isolates were 
collected after  
isolation from urine, stool, High vaginal swab (HVS) 
and Urethral swab specimens from patients with 
urogenital, gastrointestinal and urinary tract infections 
at Murtala Muhammed Specialist Hospita
pathogenic bacteria isolates were collected from 
Decent laboratory from the aforementioned sources at 
Decent Laboratory and tested for β
production. 
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lactamase production and high 

taphylococcus spp. 4(57.14%) 
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Many of the newer β-lactamase 
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study on the Prevalence of β-
in bacteria isolated from the 

and urinary tracts, is of 
importance for the study of the means of 

resistance of pathogenic bacteria, mainly Gram 
negative bacteria that are resistant to β-lactam 
antibiotics due to the production of the β-lactamase 
enzyme which is supported by an earlier report from 

And also through the relevant 
data gained by this work, it could bring about better 

in the study area. 
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Study Area and Sample Collection 
The research project was carried out in Kano 
metropolis at the pathology department of Murtala 
Muhammed Specialist Hospital and Decent laboratory. 

of 181 pathogenic bacterial isolates were 

isolation from urine, stool, High vaginal swab (HVS) 
and Urethral swab specimens from patients with 
urogenital, gastrointestinal and urinary tract infections 
at Murtala Muhammed Specialist Hospital, while 32 
pathogenic bacteria isolates were collected from 
Decent laboratory from the aforementioned sources at 
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SAMPLE PROCESSING 
Before carrying out tests for β-lactamase production 
on the bacterial isolates, controls were prepared. 
Known β-lactamase positive E.coli and β-lactamase 
negative Klebsiella spp. were tested as positive and 
negative controls respectively. The positve and 
negative controls were cultured using a sterile wire 
loop on slants of nutrient agar in bijour bottles and 
used as controls throughout the tests. The specimen 
from which the desired bacterial isolates were gotten 
were cultured onto suitable growth media such as 
Mackconkey agar, blood agar, CLED agar, as 
described by Cheesbrough, (2000) using a sterile wire 
loop and then incubated at 35̊C-37̊C overnight. 
Afterwards, the colonies of desired bacterial 
pathogens were observed and identified as described 
by Cowan and Steel (1993). 
 
TEST PROCEDURE 

Buffered crystalline penicillin bromocresol purple 
solution was prepared as described by Cheesbrough 
(2000). 
A strip of Whatman No.1 filter paper was placed into a 
petridish and a few drops of buffered crystalline 
penicillin bromocresol purple solution was added using 
a pipette until the paper was almost saturated, using 
a sterile wire loop, the growth from 10-20 colonies of 
the test organism on nutrient agar was spread on the 
moistened filter paper, covering an area of 
approximately 5mm in diameter. The lid of the petri 
dish was replaced and allowed to stand at room 
temperature for upto 30 minutes. The detection of the 
β-lactamase enzyme is made posssible due to a 
change in colour of the indicator bromocresol purple, 
from purple to yellow due to penicilloic acid produced 
by the breakdown of penicillin in the solution by the 
β-lactamase enzyme. The colour change is brought 
about by a change in pH. This change in pH is from 
alkaline (pH of the reagent) purple to acidic, which is 
yellow. 
 

RESULTS 
From the results obtained, urine had the highest 
number of bacterial isolates which was  126, stool had 
64 isolates, high vaginal swab 18 and urethral swab 5 
isolates as indicated in table 1. 
Urine had the most number of bacterial isolates that 
were β-lactamase positive from the entire study area, 
which was 84 (39.44%), followed by stool 52 
(24.41%), high vaginal swab 7 (3.29%) and least of 
all was urethral swab 3 (1.41%) as indicated in table 
2. 
Among the 32 Gram negative bacterial pathogens 
screened for β-lactamase production in Decent 
laboratory which is a private clinical laboratory, 27 
(84.38%) were β-lactamase positive, 12 (85.71%) E. 
coli isolates, 11 (78.57%)  Klebsiella spp. isolates 
while 1(100%) Proteus and Shigella spp. were β-
lactamase positive and the least isolated as indicated 
in table 3. 
A total of 169 Gram negative pathogenic bacterial 
isolates were screened at Murtala Muhammed 
Specialist Hospital from which 114(67.46%) were β-
lactamase positive. E.coli had the highest occurrence 
of β-lactamase positive 65 (73.86%). The least 
number of β-lactamase positive isolates was found in 
Haemophilus spp. 1(100%) as indicated in table 4. 
Twelve (12) Gram positive isolates were screened for 
β-lactamase production from Murtala Muhammed 
Specialist Hospital, Kano among which 5 (41.67%) 
were β-lactamase positive with Staphylococcus spp. 
having 4 (57.14%) positive isolates as indicated in 
table 5. 
Prevalence of β-lactamase producers among the Gram 
negative clinical bacterial isolates in the entire study 
showed that 141 (70.15%) isolates were β-lactamase 
positive including  E. coli 77 (75.49%), Klebsiella spp. 
34 (66.67%) while Neisseria gonorrhea 1(0%) and 
Haemophilus spp. 1 (100%) had the least number of 
isolates that were β-lactamase positive as indicated in 
table 6. 

Table 1: Distribution of bacterial isolates based on their source (Specimen) 

Bacterial isolates                                                           Specimen Samples 
 Urine Stool High vaginal Swab Urethral swab 
E.coli 58 37 6 1 
Klebsiella spp. 39 5 6 1 
Proteus spp. 14 1 3 1 
Pseudomonas spp. 5 0 0 0 
Staphylococcus spp. 4 0 3 0 
Non- haemolytic Streptococci 1 0 0 0 
α-haemolytic Streptococci 1 0 0 0 
Salmonella typhi 2 8 0 0 

Enterococcus faecalis 2 1 0 0 
Salmonella paratyphi 0 4 0 0 
Citrobacter spp. 0 4 0 0 
Neisseria gonorrhea 0 0 0 1 
Haemophilus spp.  0 0 0 1 
Shigella spp. 0 4 0 0 
Total 126 64    18 5 
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Table 2: Distribution of β-lactamase positive bacterial isolates in relation to their source.  

Bacterial isolates       Specimen samples 
 Urine Stool High vaginal swab Urethal swab 
E.coli 43 (20.19%) 30(14.08%) 3(1.41%) 1(0.47%) 
Klebsiella spp. 28 (13.15%) 3 (1.41%) 2 (0.94%) 1(0.47%) 
Proteus spp. 7 (3.29%) 0 1(0.47%) 0 
Pseudomonas spp. 2 (0.94%) 0 0 0 
Staphylococcus spp. 3 (1.41%) 0 1 (0.47%) 0 
Non-haemolytic Streptococci - - - - 
α-haemolytic Streptococci 0 - - - 
Salmonella typhi 1 (0.47%) 8 (3.76%) - - 
Salmonella paratyphi - 4 (1.88%) - - 
Citrobacter spp. - 4 (1.88%) - - 
Neisseria gonorrhoea - - - 0 
Enterococcus faecalis 0 1 (0.47%) - - 
Haemophilus spp. - - - 1 (0.47%) 
Shigella spp. - 2 (0.94%) - - 
Total 84 (39.44%) 52 (24.41%) 7 (3.29%)  3 (1.41%) 
 
Table 3: β-lactamase production among Gram- negative bacterial isolates from Decent lab. 

Organism tested  Number of isolates 
screened 

Number positive Percentage (%) 
Positive 

E.coli 14 12 85.71 
Klebsiella spp. 14 11 78.57 
Salmonella  typhi 2 2 100 
Shigella spp. 1 1 100 
Proteus spp. 1 1 100 
Total 32 27 84.38 
 
Table 4: β-lactamase production among Gram-negative bacterial  isolates from Murtala Muhammed 

Specialist Hospital. 

Organism tested Number of isolates screened Number positive Percentage (%) Positive 

E. coli 88 65 73.86 
Klebsiella spp. 37 23 62.16 
Salmonella typhi 8 7 87.5 
Shigella spp. 3 1 33.33 
Proteus spp. 18 7 38.89 
Pseudomonas spp. 5 2 40 
Haemophilus spp. 1 1 100 
Citrobacter spp. 4 4 100 
Salmonella paratyphi 4 4 100 
Total 169 114 67.46 

 

Table 5: β-lactamase production among Gram-positive bacterial isolates from Murtala Muhammed 
Specialist Hospital, kano. 

Organism tested Number of isolates 
screened 

Number positive Percentage (%) 
        Positive 

Staphylococcus spp. 7 4 57.14 
Non-haemolytic 
Streptococcus 

1 0 0 

Enterococcus faecalis 3 1 3.33 
α-haemolytic Streptococci 1 0 0 
Total 12 5 41.67 
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Table 6: β-lactamase production among Gram-negative bacterial isolates from Murtala Muhammed 
Specialist Hospital and Decent laboratory Kano. 

Organism tested Number of isolates screened Number positive Percentage Positive (%) 

E. coli 102 77 75.49 
Proteus spp. 19 8 42.11 
Klebsiella spp.  51 34 66.67 
Pseudomonas spp. 5 2 40 
Salmonella typhi 10 9 90 
Shigella spp. 4 2 50 
Haemophilus spp. 1 1 100 
Neisseria gonorrhea 1 0 0 
Salmonella paratyphi 4 4 100 
Citrobacter spp. 4 4 100 
Total 201 141 70.15 
 
DISCUSSION 

Out of the two hundred and thirteen isolates screened 
for β-lactamase production 146(68.54%) were β-
lactamase positive. The highest prevalence of β-
lactamase enzyme among bacterial isolates was found 
among E. coli 102(75.4%) and Klebsiella spp. 51 
(66.67%). Only a few gram positive bacteria were 
isolated from specimens with Staphylococcus spp. 
4(57.14%) showing the most isolates that were β-
lactamase positive.  
For the Gram negative bacterial isolates obtained 
from Murtala Muhammed Specialist Hospital alone 
there is relatively high prevalence of β-lactamase 
production (67.46%) was recorded which indicates β-
lactamase producers among pathogenic bacterial 
isolates from patients attending Murtala Muhammed 
Specialist Hospital is high. 
The high number of Gram negative pathogenic 
bacterial isolates recovered from the specimens and 
relatively high rate of production of the β-lactamase 
enzyme indicates that the Gram negative organisms 
are the major causes of gastrointestinal, urogenital 
and urinary tract infections and can have a high rate 
of resistance to commonly used drugs like β-lactam 
antibiotics. Upon that, the prevalence of β-lactamase 
enzyme in the isolates from various sources in the 
entire study area is 68.54%  which is a good 
reflection of β-lactamase production by pathogenic 
bacteria in the entire Kano state, as shown by Yusuf 
et al., (2012), which provides supplementary 
information for existing researches in Kano state. 
The prevalence of β-lactamase production by the 
previously mentioned clinical isolates; 68.54% is quite 
higher than that reported from other parts of Nigeria 
such as Lagos (37.9%), Oshogbo (37.3%) and Jos 
(54.7%) but lower than Nsukka (89.7%) (Kesah et 
al., 1996; Olowe et al., 2007, Bello et al., 1996; 
Oguike et al., 1991), which indicates that β-lactamase 
enzyme producing bacteria may be endemic in 
Nsukka and Kano metropolis in comparison to other 
places as at the time the studies were conducted. 
In this study urine 84(39.44%) and stool 52(24.41%) 
clinical specimens had the highest number of bacterial 
isolates which were β-lactamase positive and 
consisted of E. coli 43(20.19%) and Klebsiella spp. 
28(13.15%) for urine specimen and E. coli 
30(14.08%) and Klebsiella spp 3(1.41%) for stool 
specimen. This is similar to recent study conducted in 
Nsukka metropolis by Eze et al., (2015), in which 

distribution of β-lactamase was determined among 
clinical specmens and urine had the highest 
prevalence of 86.7% followed by stool with 
prevalence of 84.6%, this study is also in agreement 
with a report by Doughari and Akafa (2009) who 
reported a prevalence rate of 91% of β-lactamase 
enzyme from bacterial isolates from urine specimen 
and Iroha et al., (2010) who reported 60.3% of of β-
lactamase  in urine specimen.  
The high prevalence of β-lactamase in urine clinical 
isolates may be attributed factors like extreme age, 
sexual activity, contraception, pregancy, urinary tract 
obstruction, neurological dysfunction, antimicrobial 
use and poor hand washing techniques among health 
care practitioners as reported by Eze et al., (2015). 
Due to the widespread urinary and gastrointestinal 
tract infections observed in this study, overcrowding, 
poor hygiene and sanitation among some in the 
populace may have promoted the spread of these 
infections and high prevalence of β-lactamase enzyme 
in the bacterial isolates. 
β-lactamases are a major defense of Gram negative 
bacteria against  β-lactam antbiotics as reported by 
Jacoby et al., (2005). Staphylococcus spp. which is 
one of the few Gram positive isolates obtained in this 
study is resistant to penicllin G by producing a β-
lactamase (penicllinase) that destroys the drug. Other 
β-lactamases are produced by gram negative rods like 
extended spectrum β-lactamases (ESBLs). β-
lactamases open the β-lactam ring of penicllins and 
cephalosporins and abolish their antimicrobial activity 
(Brooks et al., 2004).  β-lactamases are now 
ubiquitous and occur at an alarming rate in both 
developing and developed countries of the world. 
Abuse of antibiotics, non observance of personal 
hygiene and sanitation, increase in international 
travels, genetic exchange between bacteria and 
unsatisfactory procedures in hospitals are most likely 
to account for the emergence and spread of β-
lactamase enzyme worldwide (Arzai and adamu, 
2008). 
The results of this research work correlates with other 
researches though with lower β-lactamase prevalence 
rates but shows a similar trend, in Cotonou, Benin on 
β-lactamase production in bacterial isolates by Anago 
et al., (2015) with prevalence rate of 35.5% of 
extended spectrum β-lactamases (ESBLs) and Kano, 
Nigeria by Yusuf et al., (2012) with prevalence rate of 
33.5% for  carbapenemase and 24.5% for  
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metalobetalactamases (MBLs) in clinical isolates with 
urine samples having the highest prevalence of 
38.3%. This confirms observations by earlier research 
work on β-lactamase production in bacterial isolates 
by Olowe et al., (2007) with β-lactamases prevalence 
rate of 37.3% in Osogbo, Nigeria that β-lactamase 
producing gram negative bacilli are a problem in the 
tropics, and treatment is more difficult due to high 
prevalence with high multi-drug resistant strains. 
CONCLUSION 

There is a high prevalence of β-lactamase enzyme 
production by bacterial pathogens in the study area, 
especially the gram negative bacteria isolated from 
urine and stool specimens. 
RECOMMENDATIONS 

 It is suggested that antibiotic sensitivity tests should 
be carried out on bacterial pathogens by laboratory 
scientists routinely to determine the suitable 
antibiotics to be prescribed to patients by doctors and 
good public health measures should be put in place 
by health authorities in order to reduce the spread of 

contagious diseases within the study area like 
ensuring proper disposal of waste, good 
environmental sanitation and good drainage. Further 
studies should be carried out so that the genes 
responsible for the trait of β-lactamase production in 
bacterial pathogens in the study area can be 
identified. 
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