
12.31.2021  Pg.33 

   
         Vol. 18, No. 3 
 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  

  
 
 
 

ISSN: 1211-4401 

International Journal of Medical, Biological and Pharmaceutical Science 

 

 

SOLATION AND IDENTIFICATION OF PROTEUS MIRABILIS 

IMPLICATED IN URINARY TRACK INFECTION (UTI) IN GENERAL 

HOSPITAL POTISKUM, YOBE STATE 

 

 

IBRAHIM ADAMU GODOWOLI1, ABUBAKAR AJI2 AND AUWAL 

HAMZA MUHAMMAD3 

Department of Science Laboratory Technology, The Federal Polytechnic 
Damaturu, Yobe State. 

 

ABSTRACT 

rinary tract infections (UTIs) 

remain the most common 

infection diagnosed in 

outpatients as well as hospitalized 

patients. The aim of this study was to 

determine the distribution and 

antibiotic susceptibility pattern of 

bacterial strains isolated from patients 

with urinary tract infections (UTIs) 

attending selected hospitals in 

Potiskum. Four hundred urine samples 

were collected from patients and 

cultured for bacterial identification. 

Further biochemical tests were used to 

confirm isolates. Antimicrobial 

susceptibility testing was performed 

using Kirby Bauer's disc diffusion 

method.  Ninety nine out of the 400 
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Introduction: 
Urinary Tract Infection is 

the presence of bacteria 

in the urine (bacteriuria) 

and defined as the growth 

of a single pathogen of 

>105 colony-forming 

units/mL from properly 

collected mid-stream 

urine specimens (Prais et 

al., 2013). Urinary tract 

infections (UTIs) are 

among the most common 

infectious diseases 

occurring in either the 

community or healthcare 

setting. Uncomplicated 

UTIs typically occur in the 

healthy adult non- 
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samples collected yielded positive bacterial growth, which gave a 

recovery rate of (9.09%), %). Rate of isolation according to sex of 

patients showed that it is highest among female patients (71.71%) than 

male patients (28.28%). Antimicrobial susceptibility test revealed that 

Proteus spp (100% respectively) whereas Current knowledge on 

antimicrobial susceptibility pattern of isolates is essential for 

appropriate therapy. It is recommended that Gentamicin. 

 

Keywords: infections, Urinary, Bacteria, isolation, resistance, 

Proteus 

 

regnant woman, while complicated UTIs (cUTIs) may occur in 

all sexes and age groups and are frequently associated with 

either structural or functional urinary tract abnormalities. 

Examples include foreign bodies such as calculi (stones), indwelling 

catheters or other drainage devices, obstruction, immune-

suppression, renal failure, renal transplantation and pregnancy. 

Urinary Tract Infection in the elderly is almost always complicated in 

men with prostatic hypertrophy and in post-menopausal women who 

may have an increased post-void residual volume. The likelihood of 

treatment failure and serious complications, particularly the 

development of antimicrobial resistance, is more common in cUTI. 

Although a broad range of pathogens can cause cUTI, Escherichia coli 

remains the most common; however, even this organism is becoming 

resistant to the agents that are normally prescribed. This leads to a 

number of management and therapeutic problems (Hooton et al., 

1995). 

Urinary Tract Infections (UTIs) is an infection caused by the presence 

and growth of microorganisms anywhere in the urinary tract. It is 

perhaps the single most common bacterial infection of mankind 

(Hooton et al., 1995). Urinary tract includes the organs that collect 

p 
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and store urine and release it from the body which include: kidneys, 

ureters, bladder and urethra. It is a serious health problem affecting 

millions of people each year and is the leading cause of Gram-negative 

bacteriaemia. The pathogens producing UTI have been said to be 

mostly derived from the hospital (Kolawole et al., 2009). UTI has 

become the most common hospital-acquired infection, accounting for 

as many as 35% of nosocomial infections, and it is the second most 

common cause of bacteraemia in hospitalized patients (Kolawole et 

al., 2009).  

Antibiotic resistance may develop in uropathogen due to frequent 

misuse of antibiotics. Antibiotics are usually prescribed empirically 

before the laboratory results of urine culture are available (Gupta et 

al., 2002). To ensure appropriate therapy current knowledge of the 

organisms that cause UTI and their antibiotic susceptibility is 

mandatory. Multidrug resistant pathogens travel not only locally but 

also globally and newly introduced pathogens spreading rapidly in 

susceptible host (Gupta et al., 2002). 

Pathogenic bacteria isolates of urogenital tract (UGT) are among 

sexually transmitted infections (STI) that have a significant 

probability of transmission between humans or animals by means of 

sexual contact, especially during vaginal, oral or anal sex (Wilson and 

Sande, 2001). Urogenital tract bacterial infections may be divided 

into two main categories; infections due to opportunistic 

(endogenously acquired) bacteria such as Staphylococcus aureus or, 

Escherichia coli. These are the most common cause of urogenital tract 

diseases, (Cook et al., 2007) and infections due to exogenously 

acquired bacteria e.g. Treponema  pallidum and Neisseria 

gonorrhea(Workowski and Berman, 2006).  

Although most of UGT pathogenic bacteria are treatable, however, 

even the once easily cured have now become resistant to many of the 

older traditional antibiotics (Abebe et al., 2001). In antimicrobial 
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therapy of these infections, it is equally clear however that host 

response are at least as important as are the antibiotics in 

determining the outcome of an infection. 

For several decades antimicrobial resistance has been a growing 

threat to the effective treatment of an ever-increasing range of 

infections caused by bacteria, parasites, viruses and fungi. 

Antimicrobial resistance results in reduced efficacy of antibacterial, 

anti-parasitic, antiviral and antifungal drugs, making the treatment of 

patients difficult, costly, or even impossible. The impact on 

particularly vulnerable patients is most obvious, resulting in 

prolonged illness and increased mortality. The magnitude of the 

problem worldwide and the impact of antimicrobial resistance on 

human health, and on costs for the health-care sector and the wider 

societal impact are still largely unknown. Some estimates of the 

economic effects of AMR have been attempted, and the findings are 

disturbing. Antimicrobial resistance is a complex global public health 

challenge, and no single or simple strategy will suffice to fully contain 

the emergence and spread of infectious organisms that become 

resistant to the available antimicrobial drugs (Aloush et al., 2006). 

The development of AMR is a natural phenomenon in 

microorganisms, and is accelerated by the selective pressure exerted 

by use and misuse of antimicrobial agents in humans and animals. 

The current lack of new antimicrobials on the horizon to replace 

those that become ineffective brings added urgency to the need to 

protect the efficacy of existing drugs. The development and 

implementation of effective strategies to curtail the emergence and 

spread of AMR depend on the collection of accurate representative 

information on the extent of the problem and its impact (Aloush et al., 

2006). Thus, the main focus of this study.  
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Methods 

Study Area  

The study was carried out in Potiskum, the Yobe state capital situated 

in North Eastern part of  Nigeria. It is sparcely populated with small 

scale businesses. Potiskum host the Yobe State University, Federal 

Polytechnic, State Specialist Hospital, Maryam Abatcha Maternal and 

Child Care Centre with other clinics. However, the city is 

characterized by low level of environmental sanitation, poor housing 

and lack of potable water and improper management of wastes 

especially in the indigenous core areas characterized by high density 

and low income populations (Udo, 1978). 

 

Study Population 

The study population include both in-patients and out-patients with 

the history or sign of Urinary tract infections (UTI) attending General 

Sani Abacha General Hospital, Maryam Abacha Child and Maternal 

Health Centre, Ajiko Medical Centre and City Medical Centre who 

were not on antibiotic therapy for two weeks  prior to data collection. 

 

Sample Size and Sampling Techniques 

Sample Size Determination 

Sample size were estimated as described by Araoye, (2004) using the 

formular given below for population>10,000    

      n   =z2pq 

d2 

n= the desired sample size (when population >10,000) 

z= the standard normal deviate, usually set at 1.96, which 

corresponds to the 95% confidence level. 

p= the proportion in the target population estimated to have a 

particular characteristic. Use 50%  

q= 1.0 – p 
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d= degree of accuracy desired, usually set at 0.05 

                 n         = (1.96)2(50)(0.05)                =  384. 

        (0.05)2 

The estimated number of 384 samples will be rounded up to the 

nearest hundredth giving 400 samples. 

 

Sampling Methods 

The lists of all the patients that have a history of UTI were obtained 

from the selected hospitals mentioned above. Study participants were 

selected using random systematic sampling technique taking every n 

+ 1 starting from serial number one. 

 

Sample Collection and Processing 

Early morning, mid-stream urine specimen (5ml) was collected by 

using leak proof re-usable and sterilizable wide mouthed plastic 

containers. All of the specimens were analyzed within an hour of 

collection.  

 

Socio-demographic Variables 

Socio-demographic variables (age, sex, education level, occupation, 

residence and other relevant clinical data such as history of 

catheterization, history of UTI) were obtained by using a pre-

designed structured questionnaire. 

 

Bacteriological Investigation and Culture 

Using a sterile wire loop, a loop full of the mid-stream urine samples 

were inoculated onto a prepared cystine lactose electrolyte deficient 

medium (CLED). After overnight incubation at 370C for 36 hours, 

colonies were counted. Colony count yielding bacteria growths of 105 

or more per ml of urine were regarded as significant for bacteriuria 

(Cheesbrough, 2006). Colonies from CLED were sub- cultured onto a 
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prepared MacConkey agar and Blood agar plates (BAP) (Oxoid, Ltd) 

and were incubated at 37oC for 36 hours. Identification of bacteria 

was done by using colony characteristics, gram reaction of the 

organism and biochemical tests such as; Oxidase, Coagulase, Methyl 

Red and Catalase tests were carried out following standard procedure 

(Cheesbrough, 2006). All procedures were conducted at the 

Department of Microbiology, Abubakar Tafawa Balewa University, 

Bauchi. 

 

Isolation and Identification of Urogenital Bacteria 

The urine samples were inoculated onto MacConkey agar and 5% 

Blood agar plates and were incubated at 37ºC for 48 hr and overnight 

respectively. (Cheesbrough, 2006). 

Colonies suspected to be urogenital bacteria were confirmed by Gram 

stain, catalase test, oxidase test and pyocynin pigmentation. 

(Cheesbrough, 2006) 

Antibiotic susceptibility pattern of isolates were determined by 

Kirby-Bauer disc diffusion method (1966) by inoculation on Muller – 

Hinton agar. Rapid and simple test methods for the detection of 

acylamidase activity by urogenital bacteria were used. (Taketoshi et 

al., 2013) 

 

Gram’s Staining Techniques 

A thin smear of the bacterial isolate was made on a clean grease free 

slide, it was air dried and fixed over a burning flame. A crystal violet 

solution was applied to cover the smear and was allowed for 30 

seconds and after, it was washed with distilled water. Lugos iodine 

was applied to the smear for 30 seconds; the stain decolorized with 

the aid of an acetone solution and lastly, counterstained with neutral 

red for 2 minute before it was washed and allowed to dry at room 
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temperature. Then, the slides were observed under an oil immersion 

objective lens of a compound microscope (Cheesbrough, 2006). 

 

Catalase Test 

A small inoculum of bacteria isolate was picked with an applicator 

stick and dipped into (3%) hydrogen peroxide solution and was 

observed for bubbles. 

 

Oxidase test 

A small piece of filter paper will be soaked in 1% oxidase reagent and 

a loop of well-isolated colony was picked from a fresh (18- 24hour ) 

culture bacterial plate and rub onto treated filter paper. Color change 

will be observed. Microorganisms are oxidase positive when the color 

changes to dark purple within 5 to 10 seconds. Microorganisms are 

delayed oxidase positive when the color changes to purple within 60 

to 90 seconds. Microorganisms are oxidase negative if the color does 

not change or it takes longer than 2 minutes (Cheesbrough, 2005). 

 

Antibacterial Susceptibility Testing 

Antibiotic susceptibility testing were determined in accordance to 

CLSI, 2014 guidelines, using Mueller-Hinton agar and  16  different 

commercially prepared antibacterial discs ( including: penicillin (10 

U), oxacillin (1μg), cefoxitin (30 μg), ciprofloxacin (10μg), tetracycline 

(10 μg), cotrimoxazole (25 μg), Streptomycin(10 μg), methicillin (10 

μg), azithromycin (15 μg), Cloxacillin (5 μg) ,Gentamicin (10 μg) 

erythromycin (10 μg),  clindamycin (2 μg), oxacillin (1 μg), and 

Chloramphenicol (30 μg ) discs, by (Fondoz laboratories, Nigeria) and 

(Oxoid Limited, UK). 

Four to five well isolated colonies of the same morphology were 

selected from an agar plate culture, touched with a sterile wire loop 
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and transferred to a tube/bottle containing 5ml of brain heart 

infusion broth.  

The inoculated broth was incubated at 37oC until it achieves or 

exceeds the turbidity of the standard usually (2-3) hours.  

Within 15 minutes after adjusting the inoculums suspension to a 

McFarland standard, sterile urine was dipped inside, rotated several 

times, pressing firmly on the inside wall of the tube and above the 

fluid level to remove excess inoculums from the urine. The urine was 

used to inoculate dried surface of the Muller- Hinton agar plate by 

streaking the urine over the entire surface. 

The plate cover was replaced and allowed to stay for 3 to 5 minutes, 

for any excess surface moisture to be absorbed. 

Appropriate drug-impregnated disks were placed on the surface of 

the agar plates, using sterile forceps while gently pressing down each 

disk to ensure its complete contact with the agar surface. Plates were 

then covered, inverted and incubated immediately at 370C for 

16hours. 

 

Interpretation of Sensitivity Testing 

After incubation, each plate was examined and diameter of the zone 
of inhibition was measured to the nearest whole millimeter, using a 
ruler held on the back of the Petri dish illuminated with reflected light 
against a black non-reflecting background. 
Interpretation of the sizes of the zones of inhibition was done by 
referring to National Committee for Clinical Laboratory Standards 
(NCCLS) zone size interpretation chart. (NCCLS, 2017) 
Sensitivity report for each organism was presented as susceptible or 

resistant against each antibiotic disk.   

 

Analysis of Result 

Data generated were analyzed using Statistical Package for Social 

Sciences (SPSS, version 16.0). Data were presented as frequencies 
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and percentage. Chi-square was used for finding comparison of 

proportion among positive Urogenital Bacteria. Evaluations were 

carried out at 95% confidence level and P<0.05 were considered as 

statistically significant. 

 

Ethical Considerations 

An ethical approval was obtained from ethical clearance committee 

of the Yobe State Health Research Committee (YOHREC) Informed 

consent was obtained for the study. An individual participant will be 

given a full right to continue or withdraw from the study. Information 

obtained was kept confidential. 

 

Inclusion and Exclusion Criteria 

All patients that are attending the selected hospital without current 

antibiotic therapy were included while those with current antibiotic 

therapy with minor signs were excluded. 

 

RESULTS 

Percentage Recovery of Isolate from the Sample   

Ninety-nine (99) out of the 400 samples collected yielded positive 

bacterial growth, which gave a recovery rate of 24.75% out of them, 

Staphylococcus aureus were 42 (42.42%) followed by Escherichia coli 

22 (22.22%), Klebsiella spp 15 (15.15%), Proteus spp 9 (9.09%), 

Streptococcus spp 8 (8.08%) and the least was Pseudomonas 

aeruginosa 3 (3.03%). (Table 1)  

 

Frequency of Occurrence of Bacterial Proteus mirabilis in 

Relation to the Sex of Patients  

Rate of isolation according to the sex of patients showed that it is 

highest among female patients 71 (71.71%) than male patients 28 

(28.28%). derived, S. aureus had the highest prevalence rate of 9 
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(9.09%) in males, followed by Klebsiella spp 6 (6.06%) and E. coli 6 

(6.06%), Streptococcus spp 4 (4.04%) and P. aeruginosa had the 

lowest 1 (1.01%). In females, S. aureus also had the highest 33 

(33.33%), followed by E. coli 16 (16.16%), Klebsiella spp 9 (9.09%), 

Proteus spp 7 (7.07%), Streptococcus spp 4 (4.04%) and the least 

observed was P. aeruginosa 2 (2.02%) (Table 2).  

 

Table 1: Percentage Occurrence of Isolates from the Sample (n=99) 

S/No Organism Frequency Percentage 

Recovery 

1.  Proteus spp 9 9.09% 

 

Table 2: Frequency Occurrence of Bacterial Proteus mirabilis in 

relation to Sex of Patients 

 

Frequency Occurrence of Bacterial Proteus mirabilis in relation 

to Age of Patients 

Rate of isolation in relation to age of patients revealed that patients 

within the age group of 20-29 years recorded the highest 43 (43.43%) 

followed by those in the age groups; 10-19 years 16 (16.16%), 30-39 

years 15 (15.15%), 0-9 years 8 (8.08%), 50-59 years 7 (7.07%), >70 

Sex of Patients Organisms Isolated  

   Proteus spp (%)   

Male    2 (2.02)    

Female    7 (7.07)    

Total (%)    9 (9.09)    
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years 3 (3.03%) and 60-69 years 1 (1.01%) respectively. Among the 

organisms isolated, Proteus spp 9 (9.09%), recorded  (Table3). 

 

Table 3: Frequency Occurrence of Bacterial Proteus mirabilis in 

Relation to Age of Patients 

 Age Groups (years) Organisms isolated  

   Proteus spp(%)   

0-9    1 (1.01)    

10-19    1 (1.01)    

20-29    4 (4.04)    

30-39    1 (1.01)    

40-49    0 (0.00)    

50-59    2 (2.02)    

60-69    0 (0.00)    

>70    0 (0.00)    

Total (%)    9 (9.09)    

 

Antimicrobial Susceptibility Pattern of Gram Negative Bacterial 

Isolates 

Antimicrobial susceptibility test of Gram Negative bacteria isolated 

from patients attending the selected hospitals revealed that Proteus 

spp were highly sensitive/least resistant to Gentamicin, 

Streptomycin, and Augmentin (100%/0.00%), Peflacin 

75.0%/25.0%, Ciprofloxacin and Ofloxacin (62.50%/37.50%), 

Ceporex, Sulphamethoxazole-Trimethoprim, and Ampicillin 

(50.0%/50.0%) and lastly, Nalidixic acid 25.0%/75.0 (Table 5). 

 

Table 5: Antimicrobial Susceptibility Pattern of Gram Negative 

Bacterial Isolates 
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Isola

tes 

Suscepti

bility 

Test 

Antimicrobial Drugs Tested (%) 

CP

X 

CN S OF

X 

PE

F 

A

U 

CE

P 

NA SX

T 

P

N 

Prot

eus 

spp 

Sensitive 62.

50 

10

0 

10

0 

62.

50 

75

.0 

10

0 

50

.0 

25.

00 

50

.0 

50

.0 

Resistan

t 

37.

50 

0.

00 

0.

00 

37.

50 

25

.0 

0.

00 

50

.0 

75.

00 

50

.0 

50

.0 

Key: CPX Ciprofloxacin; CN Gentamicin; S Streptomycin; OFX 

Ofloxacin; PEF Peflacin; AU Augmentin; CEP Ceporex; NA Nalidixic 

Acid; SXT Sulphamethoxazole-Trimethoprim; PN Ampicillin. 

 

DISCUSSIONS OF RESULTS 

Percentage Recovery of Isolate from the Sample   

This study was conducted to evaluate the distribution and antibiotic 
resistance pattern of bacterial Proteus mirabilis isolated from patients 
with UTI attending selected hospitals within Potiskum Metropolis, 
Yobe State. UTI is one of the most common infections worldwide, and 
the antibiotic resistance pattern of pathogens isolated from urine 
varies across different regions. In this study, 99 (24.75%) out of the 
400 samples collected yielded positive urine cultures. Similar studies 
elsewhere reported a lower prevalence rate of 10.1% and 14.58% in 
Katsina and Benin City respectively (Nair 2017; Orhue 2014). Higher 
rates of 43.6% and 59.2% were observed at Ondo and Evbuobanosa 
by Oluwafemi et al. (2018) and Otajevwo and Amedu, (2015). The 
variations in prevalence rate could be due to differences in sample 
size and sample handling techniques, as well as the criteria used in 
the selection of urine samples for culture. Proteus spp, have been 
isolated in 90% of UTI reported cases in Nigeria. 
 

Frequency of Occurrence of Bacterial Proteus mirabilis in 

relation to Sex of Patients 

In this study, the prevalence rate was found to be higher among 

females (71.71%) compared to males (28.28%). This is in agreement 
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with the findings of Chikwendu et al. (2010) and Anjun and Mir 

(2010), who reported a similar trend with regards to sex of patients.  

The sex distribution of patients with regards to positive urine 

cultures in this study was consistent with those in other studies (Al-

Mardeni et al., 2009; Alshara, 2011). The high incidence of UTI among 

the females (71.71 %) than the males (29.29%) is due to anatomic 

and physical factors related to females (Al Sweih et al., 2005). Such a 

difference is likely the result of several clinical factors such as 

hormonal effects, behavioural patterns, presence of short urethra and 

vaginal vestibule which can be easily contaminated. Women are more 

prone to UTIs than men because in females, the urethra is much 

shorter and much closer to the anus than in males. Females also lack 

the bacteriostatic properties of prostatic secretions (Nicolle, 2008). 

 

Frequency of Occurrence of Proteus mirabilis in relation to Age 

of Patients 

Rate of isolation in relation to age of patients revealed that patients 

within the age group of 20-29 years recorded the highest. This result 

is in conformity with the findings of Otajevwo and Amedu (2015), 

who stated that UTI is most prevalent during youth and adulthood. 

This age group consist of teenagers, adolescents and young people 

who are characteristically vulnerable to increased sexual activities 

that predispose them to UTIs (Oladeinde et al., 2011).  

Contrary findings was reported by Shigemura at al., (2005) who, in a 

study conducted in Japan, observed that most of the Proteus mirabilis 

was recorded in subjects aged 50 years and above. They affirm that 

the high prevalence of  UTIs observed among the aged people may be 

solely due to the inability of their immune system to fight or resist 

bacterial infection. 
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Antimicrobial Susceptibility Pattern of Gram Negative Bacterial 

Isolates 

Antimicrobial susceptibility test of Gram Negative bacteria isolated 

from patients attending the selected hospitals revealed that Proteus 

spp were highly sensitive to Gentamicin, Streptomycin and 

Augmentin but highly resistant to Nalidixic acid.  

 

Conclusions 

In this study, we have found that the rate of isolation of bacterial 

Proteus mirabilis is highest among female patients compared to male 

patients. According to age category of patients, rate of isolation was 

highest among patients within the age group of 20-29 years 43 

(43.43%) and the least was found to be among those within the age 

group of 60-69 years 1 (1.01%). The organism that recorded the 

highest rate of isolation was Staphylococcus aureus (42.42%) and the 

least was Pseudomonasaeruginosa (3.03%). Staphylococcus aureus, 

Klebsiella spp, Pseudomonas aeruginosa, Proteus spp and Escherichia 

coli showed a marked sensitivity towards Gentamicin (100% 

respectively) whereas Streptococcus spp showed a high sensitivity 

towards Ciprofloxacin (100%). Gram negative isolates were highly 

resistant to Nalidixic acid with an average resistant rate of 84% with 

Pseudomonas aeruginosa being completely resistant to 

Sulphamethoxazole-Trimethoprim (100%), Ampicillin (100%) and 

Nalidixic acid (100%). 
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