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Abstract— This study reports the bacteriological aetiology 

of Urinary Tract Infections (UTIs), the effect of antibiotics, 

antimicrobial potency of Alstoniaboonei leaf extract and 

also compare the activity of antibiotics and the leaves 

extract of Alstoniaboonei on the isolated organisms among 

pregnant women attending the Antenatal clinics at the 

Federal Medical Centre Owo, Ondo State, Nigeria for a 

period of two weeks.  A total of 50 mid-stream urine 

samples were collected from pregnant women between the 

ages of 15-40years. The urine samples from patients were 

cultured on MacConkey agar. The isolates were identified 

based on colonial morphology and biochemical tests using 

API 20 NE kits. This results showed that 22 urine samples 

had significant bacterial growths while 28 had no 

significant growth. The highest isolate was Escherichia coli 

(50.0%). This was followed by Klebsiellapneumoniae 

(22.7%), Pseudomonas aeruginosa(9.1%), 

Enterobacteraerogens (9.1%), Citrobacterfreundii (4.5%) 

and Proteus mirabilis (4.5%). The most effective antibiotics 

in this study were Gentamycin, Ofloxacin, Nitrofuratoin and 

Ciprofloxacin whileCefixime, Ceftazidime, Cefuroxime, 

Erytromycin, Cloxacillin, Augmentin and Ceftriaxone were 

resistant.  The leaves extract of Alstoniaboonei produced 

the highest zone of inhibition at (100%) concentration and 

the zone of inhibition were 24.0mm, 20.0mm, 18.0mm, 

16.0mm, 14.5mm, and 12.0mm respectively for  Escherichia 

coli,  Proteus mirabilis, Klebsiellapneumoniae, 

Pseudomonas aeruginosa, Enterobacter spp. 

andCitrobacter spp. to antibiotics used. The high effect of 

Alstoniaboonei leave reported in this study should be of 

great concern, and good personal hygiene should be 

practiced to avoid Urinary tract infections.The purpose of 

this research work is to isolate and identify Gram negative 

organisms found in the Urinary Tract,determine the in-vitro 

antibiotics sensitivity patterns of the bacterial 

isolates,determine the in-vitroAlstoniaboonei leaves extract 

sensitivity patterns of the bacterial isolates organisms and 

to compare the activity of conventional antibiotics and 

Alstoniaboonei leaves extract of the bacterial isolates. 

Keyword -Alstoniaboonei,Urinary Tract Infections (UTIs), 

Conventional antibiotics. 

 

I. INTRODUCTION 

A urinary tract infection (UTI) is an infection that affects 

part of the urinary tract. When it affects the lower urinary 

tract which involve the bladder infection (cystitis), urethra 

infection (urethritis), prostate (prostatitis) and when it 

affects the upper urinary tract it is known as kidney 

infection (pyelonephritis). Most cystitis and pyelonephritis 

are caused by bacteria. The most common cause of 

infection is Escherichia coli, though other bacteria. The 

most common nonbacterial pathogens are fungi (usually 

Candidal species), and less common, Mycobacteria, 

Viruses, and Parasites. The predominant parasitic causes of 

urinary tract infections are filariasis, trichomoniasis, 

malaria, and schistosomiasis(Takharet al., 2011).   

Uncomplicated urinary tract infection is usually considered 

to be cystitis or pyelonephritis that occurs in premenopausal 

adult women with no structural or functional abnormality of 

the urinary tract and who are not pregnant and have no 

significant comorbidity that could lead to more serious 

outcomes. Also, some experts consider urinary tract 

infections (to be uncomplicated even if they affect 

postmenopausal women or patients with well-controlled 

diabetes. In men, most urinary tract infections (occur in 

children or elderly patients, are due to anatomic 

abnormalities or instrumentation, and are considered 

complicated (Hooton et al., 2013).  

The rare urinary tract infections that occur in men aged 15 

to 50 yrs are usually in men who have unprotected anal 

intercourse or in those who have an uncircumcised penis, 

and they are generally considered uncomplicated. 

Complicated urinary tract infections can involve either sex 

at any age. It is usually considered to be pyelonephritis or 
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cystitis that does not fulfill criteria to be considered 

uncomplicated. A urinary tract infections is considered 

complicated if the patient is a child, is pregnant, or has any 

of the following: A structural or functional urinary tract 

abnormality and obstruction of urine flow, a comorbidity 

that increases risk of acquiring infection or resistance to 

treatment, such as poorly controlled diabetes, chronic 

kidney disease, or immunocompromise and recent 

instrumentation or surgery of the urinary tract (Robertset 

al., 2013).  In complicated cases or if treatment fails, a urine 

culture may be useful.  In uncomplicated cases, urinary tract 

infections are treated with a short course of antibiotics such 

as nitrofurantoin or 

trimethoprim/sulfamethoxazole.Resistance too many of the 

antibiotics used to treat this condition is increasing 

(Salvatore et al., 2011). In complicated cases, a longer 

course or intravenous antibiotics may be needed. If 

symptoms do not improved in two or three days, further 

diagnostic testing may be needed. It is serious health 

problem affecting millions of people each year and the 

leading cause of Gram-negative bacteriaemia. urinary tract 

infections are also the leading cause of morbidity and health 

care expenditures in person of all ages. In the united States, 

it is estimated from surveys of office practices, hospital-

based clinics and emergency departments that these 

infection account for over eight million cases of urinary 

tract infection annually and more than 1 million 

hospitalizations, for an overall annual cost in excess of 

$1billion (Kunin, 1994). The pathogens producing urinary 

tract infection have been said to be mostly derived from the 

hospital (Ebieet al., 2001).  

Urinary tract infection has become the most common 

hospital- acquired infection, accouting for as many as 35% 

of nosocomial infections, and it is the second most common 

cause of bacteriamia in hospitalized patients (Weinstein et 

al.,2000). Urinary tract infection also accounts for a 

significant part of the work load in clinical microbiology 

laboratories and enteric bacteria (in particular, Escherchia 

coli) remain the most frequent cause of urinary tract 

infection, although the distribution of pathogens cause 

urinary tract infection is changing. Untreated Upper urinary 

tract infection in pregnancy carries well documented risks 

of morbidity, and rarely, mortality to the pregnancy women. 

Sexually active young women are disproportionally 

affected. An estimated 40% of women reports having had a 

urinary tract infection at some point in their lives (Kuin, 

2001). Recently published studies have added to the body of 

knowledge concerning the pathogenesis, diagnosis and 

management of urinary tract infections. 

Urinary tract infections typically occur when bacteria enter 

the urinary tract through the urethra and begin to multiply in 

the bladder. Usually, a urinary tract infection is caused by 

bacteria that can also live in the digestive tract, in the 

vagina, or around the urethra, which is at the entrance to the 

urinary tract.(Duerdenet al., 1990;Ebieet al., 2001). 

Alstoniaboonei, a large evergreen tree is one of the widely 

used medicinal plants in Africa and beyond. The important 

plants of genus Alstonia includes Alstoniascholaris, 

Alstoniaboonei, Alstoniacongensis and 

Alstoniamacrophyllawhich have proved to be useful in 

various diseases (Opoku and Akoto, 2015). Almost all plant 

parts viz. leaves, stem bark; root and inflorescences have 

been used and are further under investigative study. It is not 

edible as food but possess roots, stems, barks, leaves fruits, 

seeds, flowers, and latex which are claimed to have 

medicinal properties in some cultures. Alstoniabooneiis a 

very large, deciduous, tropical forest tree belonging to the 

dogbane family Apocynaceae. It is native to tropical West 

Africa, with a range extending to Ethiopia and Tanzania. Its 

common name in the English timber trade is cheese wood, 

pattern wood, or stool wood, while its common name in 

the French timbe trade is ‘emiem’. The wood is fine-

grained, lending itself to detailed carving; the tree also finds 

many uses in folk medicine. Like many other members of 

the apocynaceae (a family rich in toxic and medicinal 

species), A. boonei contains alkaloids and yields latex 

(Fakaeet al., 2000). 

The leave of Alstonia tree is one of the effective analgesic 

herbs available in nature. All the parts of the plant are very 

useful but the leave cut from the matured tree is the part that 

is most commonly used for therapeutic purposes. The bark 

of the tree is highly effective when it is used in its fresh 

form; however, the dried one could equally be used. 

Therapeutically, the bark has been found to possess 

antirheumatic, anti-inflammatory, analgesic/pain-killing, 

antimalaria/antipyretic, antidiabetic (mild hypoglycaemic), 

antihelminthic, antimicrobial and antibiotic properties 

(Haidi and Bremner, 2001). A decoction could be 

sweetened with pure honey and be taken up to 4 times daily 

as an effective painkiller for the following conditions; 

Painful menstruation (dysmenorrhoea), when associated 

with uterine fibroid or ovarian cysts in women; lower 

abdominal and pelvic congestion associated with 

gynaecological problems such as pelvic inflammatory 

diseases; to relieve the painful urethritis common with 

gonococcus or other microbial infections in men(Fakaeet 

al., 2000). 
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Alstonia decoction also exerts a mild antibacterial effect in 

this case, relieving the aches and pains associated with 

malaria fever. Alstonia is taken in the form of preparations 

that exhibits antipyrexia and anti-malaria effects, to combat 

rheumatic and arthritic pains. The decoction of Alstonia 

bark could be taken alone as an effective pain-killing agent 

(Fakaeet al., 2000). It is also useful in expelling retained 

products of conception and afterbirth when given to women. 

Asthma can be treated with a drink prepared from parts of 

Tremaorientalis and decoction of the bark of 

Alstoniabooneimixed with theroots and bark of cola and 

fruits ofXylopiaparviflorawithhard potash. The bark 

decoction of Alstoniabooneiisused with other preparations 

in the treatment of fracturesor dislocation, jaundice, and for 

inducing breast milk. Itslatex is taken as a purgative. The 

hardened latex is used forthe treatment of yaws 

(Odugbaemiet al., 2007). 

 
Fig.1.1: Alstoniabooneileave with stems 

 

II. MATERIALS AND METHODS 

2.1 STUDY POPULATON AND DATA COLLECTION 

Clinical samples were collected from fifty patients and 

samples were collected over a period of 2weeks from 

pregnant women attending Ante-natal clinic at Federal 

Medical Centre Owo, Ondo State. The inclusion criteria 

include pregnant women in the age range of 15 to 45 years, 

volunteering to participate. Excluded from this research are 

menstruating or non-pregnant women. 

2.2 COLLECTION OF SAMPLES FROM PATIENTS 

Each subject was required to produce about 5-10ml of early 

morning mid-stream urine catch into sterile universal bottle 

and placed into the transport medium (Amies) and 

transported to the laboratory (Olajubu 2015). 

2.3 METHOD OF ISOLATION  

Urine culture 

With the aid of a sterile inoculating loop, a loopfulof each 

mid-stream urine provided by subject was streaked on 

MacConkey plate. The plates of media were then incubated 

aerobically at 37OC overnight. After incubation, the cultural 

and morphological characteristics of distinct, well isolated 

colonies were studied. These include the shape, size, 

elevation, edge, surface and color. Stock cultures of pure 

isolates were labeled accordingly and stored (Prescott et al., 

2008). Colony counts of <10.000 cfu/mL were considered 

not indicative of bacteriuria; colony counts in the range of 

10.000 – 100.000 cfu/mL were probably due to 

contamination; while colony counts of >100.000 cfu/mL 

definitely indicated bacteriuria (Thomson et al., 2003).  

2.4 ISOLATION AND IDENTIFICATION OF 

ORGANISMS 

Well distinct colonies from the plates were isolated and 

streaked on fresh nutrient agar, and incubated at 37OC for 

24hours and stored in the refrigerator until required for 

further tests. 

Preliminary characterization of bacterial isolates was based 

on colonial characteristics; further characterization was 

carried out with various biochemical tests using analytical 

profile index (API 20E) test kit (Tankeshwaret al., 2015). 

 

2.5 BIOCHEMICAL TESTS USING API 20NE KITS 

The Analytical Profile Index-20NE test strip (from 

BioMerieux, Inc.) is series of couples containing various 

freeze dried reagents and color indicators designed for 

biochemical tests. This API is used to identify the enteric 

gram negative rods (although API makes a variety of other 

test strips for yeast, Staph, anaerobes, etc.) 20 separate test 

compartments are on the strip, all dehydrated. A bacterial 

suspension is used to rehydrate each of the wells. Some of 

the wells will have color changes due to pH differences: 

others produce end products that have to be identified with 

reagents. A profile number is determined from the sequence 

of + and - test results, and then looked up in a codebook 

having a correlation between numbers and bacterial species. 
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Fig.2: BioMerieux, API 20NE 

 

ANTIBIOTICS SUBSCEPTIBILITY TESTING 

The antibiotics susceptibility of the isolates was determined 

by the disc agar diffusion method. The antibiotics employed 

for Gram-positive were: ceftazidime (Caz); cefuroxime 

(Crx);  gentamicin (Gen); ceftriaxone (Ctr); erythromycin 

(Ery); cloxacillin (Cxc); ofloxacin (ofl); augmentin (Aug).  

These employed for gram-negative were: ceftazidime (Caz); 

cefuroxime (Crx);  gentamicin (Gen); cefixime (Cxm); 

Ofloxacin (Ofl); augmentin (Aug); nitrofuratoin (Nit); 

ciprofloxacin (Cpr). Resistance (R) (Moyoet al., 2010). 

Placement of disc 

Antibiotics disc were applied to the surface of the 

inoculated plates using a pair of sterile forceps which had 

been flamed and cooled. The disc was placed equidistance 

from each other on the plates and then pressed firmly into 

agar with the sterile forceps to ensure complete contact with 

the agar. The plates were inverted and placed in the 

refrigerator 30minutes for diffusion of the antibiotics into 

the agar, after which they are removed and incubated at 

37OC for 16-18hours under aerobic condition (Nicolle et al., 

2005). 

Reading of results 

After 18hours of incubation, the related susceptibility of 

each isolates to each drug was indicated by a clear zone of 

growth of inhibition around the disc. The diameter of the 

zone was measured using a calibrated ruler from the other 

side of the plate. Isolates are then scored as either sensitive 

or resistant depending on the size of the clear zone (Rizviet 

al., 2011). 

PLANT SAMPLE 

2.9.2.1 Source and collection of plant samples 

The leaves of Alstoniaboonei used in this study were 

collected from fresh water swamp forest in ore, Odigbo 

local government area of Ondo State, Nigeria.  

2.9.2.2 Authentication of plant samples 

The plants were authenticated at the Department of Plant 

Science and Biotechnology, AdekunleAjasin University, 

Akungba-Akoko, Ondo state, Nigeria.  

2.9.2.3 Preparation of plant samples 

The leaves of A. boonei after collection were first washed 

thoroughly with sterile distilled water and appropriately air 

dried at room temperature for two weeks to ensure the 

samples lose most of their moisture content. The leaves of 

A. booneiafter being air dried, was powdered and milled at 

the department of Microbiology, AdekunleAjasin 

University, Akungba-Akoko, Ondo State, Nigeria. 

2.9.2.4 Extraction of plants 

For the extraction of plant part, 500g of powdered plant 

sample was weighed into corked containers containing 

1500ml each of dichloromethane, the mixtures were 

initially shaken rigorously and left for 7 days. The mixtures 

were filtered using sterile whatman filter papers, and the 

filtrates were collected directly into sterile crucibles. The 

filtrate was extracted using rotary evaporator, and the 

residues obtained were kept at room temperature 

(Osuntokun, 2015). 

2.9.5 Standardization of plants extracts 

At aseptic condition, the extracts are reconstituted by 

adding 1g of extracts to 2.5ml of Dimethylsulphoxide 

(DMSO) and 7.5ml of sterile distilled water, making it 

100mg/ml. For extracts, 5ml of distilled water is measured 

into four sterile bijou bottles. In bijou bottle A, 5ml from 

the 100mg/ml bijou bottle was drawn and added, making it 

50mg/ml. The serial concentration was prepared to get 

concentrations of 50mg/ml, 25mg/ml, 12.5mg/ml and 

6.25mg/ml respectively (Osuntokun, 2014). 

2.9.3 Preparation of Innoculum 

Slants of the various organisms are reconstituted using an 

aseptic condition. Using a sterile wire loop, approximately 

one isolated colony of each pure culture was transferred into 

5ml of sterile nutrient broth and incubated for 24 hours. 

After incubation, transfer 0.1ml of the isolated colony using 

a sterile needle and syringe into 9.9ml of sterile distilled 

water contained in each test tube and then mixed properly. 

The liquid now serve as a source of inoculum containing 

approximately 106cfu/ml of bacterial suspension. 
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2.9.3.1 Source of test organisms 

The test organisms were obtained from the stock culture of 

organisms isolated from urine culture fron pregnant women 

attending ante-natal clinic at Feredal Medical Centre 

Owoondo State. 

2.9.3.2 Standardization of test organisms 

Slants of the various organisms were reconstituted using 

aseptic condition, using a sterile wire loop, approximately 

one isolated colony of each pure culture was transferred into 

5ml of sterile nutrient broth and incubated for 24 hours. 

After incubation, 0.1ml of the isolated colony was 

transferred into 9.9ml of sterile distilled water contained in 

each test tubes using a sterile needle and syringe, and then 

mixed properly. The liquid now serve as a source of 

inoculum containing approximately 106cfu/ml of bacterial 

suspension (El Astal, 2005). 

2.9.4 Antimicrobial screening of the extracts 

Agar well diffusion method was employed for the 

antimicrobial testing using the scheme of Osuntokun, 2014, 

with slight modifications. 

2.9.4.1 Antibacterial screening of the extract 

All the test bacteria, were sub-cultured onto sterile Mueller 

Hinton agar plates, and incubated at 370c for 18-24 hours. 

Five distinct colonies for each organism were inoculated 

onto sterile Mueller Hinton broth and incubated for 3-

4hours. All inocula were standardized accordingly to match 

the 0.5 McFarland standard, and this standard was used for 

all susceptibility tests. All the extracts were reconstituted 

accordingly into the following concentrations; 100, 50, 25, 

12.5mg/ml, using Dimethylsulphoxide (DMSO). The 

susceptibility testing was investigated by the agar well 

diffusion method. A 0.1ml of 1: 10,000 dillution (equivalent 

to 106cfu/ml) of fresh overnight culture of the clinical 

isolates grown in Mueller Hinton agar and Sabouraud 

dextrose agar was seeded into 40ml of Mueller Hinton agar, 

and properly mixed in universal bottles. The mixture was 

aseptically poured into sterile Petri dishes and allowed to 

set. Using a sterile cork borer of 6mm diameter, equidistant 

wells were made in the agar. Drops of the re suspended, 

(2ml per well) extracts with concentrations between 

100mg/ml to 12.5mg/ml were introduced into the wells till 

it was filled. Levofloxacin 50mg/ml was used as the control 

experiment for bacteria, while fluconazole 50mg/ml was 

used as the positive control for fungi. The plates were 

allowed to stand on the bench for an hour, to allow pre 

diffusion of the extracts before incubation at 370c for 24 

hours for the bacterial isolates and 240c for 48 hours for the 

fungal isolates. The zones of inhibition were measured to 

the nearest millimetre (mm) using a standard transparent 

metre rule. All experiments were performed in duplicates 

(Osuntokun and Oladele, 2014). 

 

III. RESULTS 

In this study, cultures that showed 105 bacterial colonies per 

ml of urine were said to have significant growth. Twenty-

two (22%) bacterial pathogens were isolated in 50 

specimens examined in this study.  

Table 2 shows the incidence of UTIs in relation to age of 

the subjects. A higher percentage of pregnant women 

[7(31.8%)] with UTIs were found within the age brackets of 

26-30 years,  followed by age groups 15-20years and 21-

25years having a total of 5(22.7) and 4(18.2) bacterial 

isolates respectively. 

Table 3 also shows the frequency of isolation of bacterial 

pathogens of the subjects.Ofthe 22 bacterial pathogens 

obtained, E. coli [11 (50.0%)] was the commonest 

offending bacterial pathogen isolated.Other  bacterial 

pathogen incriminated in this study were Klebsiella spp.[5 

(22.7%)], Proteus mirablis [1(4.5%)], Enterobacter  spp. 

[2(9.1%)], Pseudomonasaeruginosa [2 (9.1%)], 

Citrobacterfreundii [1(4.5%)]. 

 

Total 4 shows the overall prevalence with age distribution 

of bacterial pathogens in UTIs among pregnant women. 

This indicates that the highest number of bacterial isolates 

was obtained from pregnant women within the age brackets 

of 26-30 years followed by 15-20years and 21-25years. 

 

Table.2: Incidence of UTIs in relation to age distributions of pregnant women. 

Age group (yrs) No tested (%) No. positive (%) No. negative (%) 

15-20 12(24.0) 5(22.7) 7(25.0) 

21-25 11(22.0) 4(18.2) 7(25.0) 

26-30 10(20.0) 7(31.8) 3(10.7) 

31-35 7(14.0) 3(13.6) 4(14.3) 

36-40 10(20.0) 3(13.6) 7(25.0) 

Total 50(100) 22(44.0) 28(56.0) 
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Table.3:  Percentage occurrence and distribution of bacterial pathogen in UTIs among pregnant women. 

Isolate  Frequency (%) 

Escherichia coli  11(50.0) 

Klebsiella pneumonia 5(22.7)  

Proteus mirablis 1(4.5)  

Enterobacteraerogenes  2(9.1) 

Pseudomonas  aeruginosa 2(9.1)  

Citrobacterfreundii 1(4.5) 

Total  22(100) 

 

Total.4: Overall prevalence with age distribution of bacterial pathogens in UTIs among pregnant women.  

 No. of isolate 

(%) 

15-20 21-25  26-30 31-34 35-40 

E. coli  11(50.0) 4 2 1 2 2 

Klebsiellasp 5(22.7)  Nil 1 3 Nil  1 

Proteus sp 1(4.5)  Nil Nil Nil 1 Nil  

E. aerogens  2(9.1) Nil  Nil 2 Nil Nil 

P.aeruginosa 2(9.1)  Nil 1 1 Nil  Nil 

C.  freundii 1(4.5) 1 Nil Nil Nil  Nil 

Total  22(100) 5(22.7) 4(18.2) 7(31.8) 3(13.6) 3(13.6) 

 

Table 5 shows the appearance of urinary pathogens on 

MacConkey agar. Identification of isolates based on 

colonial morphological and characteristics. A total of 

twenty-two isolates were cultured from all the fifty urine 

samples from the respondents. 

Table 8 shows the zone of inhibition of organism isolated in 

millimeter. This indicates that  Ofloxacin has the highest 

zone of inhibition against Escherichia  coli 

whileCeftriaxone had the least zone of inhibition against 

Pseudomonas  sp. 

Table 9shows the diameter (in mm) of the zones of 

inhibition of bacterial growth at different concentrations 

(100mg/ml, 50mg/ml, 25mg/ml, and 12.5mg/ml) of 

Alstoniaboonei leaf extract. Escherichia coli  was shown to 

be the most susceptible organism out of all the test 

organisms, showing its highest susceptibility at a 

concentration of 100mg/ml with 24mm in diameter and its 

lowest susceptibility at a concentration of 12.5mg/ml with 

16mm in diameter. P. aeruginosa and Proteus mirabilis 

also showed intermediate susceptibility to the leaf extract 

with 16mm and 20mm zones of inhibition respectively at 

100mg/ml and 10mm and 12mm diameter respectively at 

12.5mg/ml. from this study, Citrobacterfreundiiwas 

observed to be the least susceptible organism to the 

Alstoniaboonei leaf extract among the test organisms used, 

with 12mm in diameter zone of inhibition at 100mg/ml and 

8.0mm in diameter at 12.5mg/ml.  

 

Table.5: Colonial Morphological and Characterization of the isolates. 

Isolate  Cultural morphology on MacConkey Agar Size  Identification  

1 Smooth pinkish colony 2-3 mm in diameter Escherichia coli 

2 Moist, raise and mucoid Large Klebsiella sp. 

3  Pink translucent entire smooth 2 mm in diameter Escherichia coli 

4 Large  3-4mm diameter Proteus sp 

5 Smooth pinkish colony 2-3 mm in diameter Escherichia coli 

6 Rough colonies Large Pseudomonas sp. 

7 Smooth pinkish colony 2-3 mm in diameter Escherichia coli 

8 Moist, raise and mucoid Large Klebsiella sp. 

9 Rough colonies Large Pseudomonas sp. 

10 Smooth pinkish colony 2-3 mm in diameter Escherichia coli 
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11 Pink,round edge 1-3 Enterobacter sp. 

12 Smooth pinkish colony 2-3 mm in diameter Escherichia coli 

13 Pink,round edge 1-3 Enterobactersp 

14 Moist, raise and mucoid Large Klebsiella sp. 

15 Smooth, shiny surface,  1mm in diameter Citrobacter sp. 

16 Smooth pinkish colony 2-3 mm in diameter Escherichia coli 

17  Pink translucent entire smooth 2 mm in diameter Escherichia coli 

18 Moist, raise and mucoid Large Klebsiella sp. 

19  Pink translucent entire smooth 2 mm in diameter Escherichia coli 

20 Moist, raise and mucoid Large Klebsiella sp. 

21  Pink translucent entire smooth 2 mm in diameter Escherichia coli 

22  Pink translucent entire smooth 2 mm in diameter Escherichia coli 

 

Biochemical Test 

Table.6: Biochemical Test result on Analytical Profile Index (API NE) 

TESTS   Isolate 1 Isolate 2 Isolate 3 Isolate 4  Isolate 5 Isolate 6 

ONPG  - - + - + + 

ADH  - - - + - + 

LDC  - - + - + - 

ODC  - + - - + - 

CIT  - _ + + - - 

H2S  - + - - - + 

URE  - + + + - - 

TDA  - + - - - - 

IND  - - - - - - 

VP  - - - - + - 

GEL  - + - + - - 

GLU  + - + + + + 

MAN  + - + - + + 

INO  - - + - + - 

SOR  + - - - + + 

RHA  + - + - + + 

SAC  - - + - + + 

MEL  + - + + + + 

AMY  - - + - - - 

ARA  + - + + + + 
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Table.7: sugar formation of organisms isolate 

Isolate  Glu  Man  Ino sor Rna Sac  Mel Amy  Ara 

Escherichia coli  + + _ + + _ + _ + 

Klebsiella pneumonia + + + _ + + + + + 

Proteus mirabilis _ _ _ _ _ _ _ _ _ 

Enterobacteraerogenes + + + + + + + _ + 

Pseudomonas aeruginosa + _ _ _ _ _ + _ + 

Citrobacterfreundii + + _ + + + + _ + 

 

Table.8: ZONES OF INHIBITION OF ORGANISM ISOLATED (MM) ANTIBIOTICS 

Isolates Caz Crx Gen Cxm Ofl Aug Nit Cpr Ctr Ery 

 

E. coli 

 

10 

 

13 

 

18 

 

12.0 

 

20 

 

14 

 

14 

 

6 

 

15 

 

12 

Proteus sp 7.0 13 8.0 11.0 14.0 15 12.0 10 12.0 15.0 

Klebsiellasp 12.0 10.0 14.0 17.0 16.0 14.0 16.0 14.0 13.0 16.0 

P.  aeruginosa 13 6.0 4.0 4.0 12.0 10.0 13.0 6.0 4,0 6.0 

E. aerogenes 7.0 6.0 10/0 7.0 8.0 4.0 12.0 10.0 3.0 6.0 

C. freundii 6.0 8.0 5.0 6.0 5.0 4.0 4.0 7.0 9.0 6.0 

Caz_Ceftazidime,Crx_Cefuroxime, Gen _Gentamycin, Ofl_Ofloxacin,   Aug _Augmentin,        

Ctr_ Ceftriaxone, Ery_Erythromycin,   Cxc_Cloxacillin, Cxm_Cefixime, Nit _Nitrofurantoin,     

Cpr_Ciprofloxacin. 

Table.9: Antimicrobial activities of dichloromethane extract of Alstoniabooneileaf against the clinical isolates. 

Test       Dichloromethane extract of A. booneileaf 

Organisms    Concentration (mg/ml)               

 

100         50   25  12.5 

Isolate 100 50 25 12.5 

Echerichia coli 24.0 22.0 18.0 16.0 

Proteus mirabilis 20.0 14.0 12.0 10.0 

Pseudomonas aeruginosa 16.0 14.0 10.4 10.0 

Klebsiellapneumoniae 18.0 16.0 14.0 12.0 

Enterbacteraerogenes 14.5 14.0 12.0 10.0 

Citrobacterfreundii 12.0 10.0 8.0 8.0 

  

IV. DISCUSSION 

This study reports the microbiological examination of urine 

samples of 50 pregnant women that fall within the age 

groups 15-40years. This investigation has shown that the 

incidence of UTIs in this population was 44.0%. The result 

of this current study also compare favourably with 58% 

incidence of UTIs reported by Onifade et al., (2005) in a 

similar study among pregnant women in Southwestern 

Nigeria, This high incidence of UTIs may be due to 

hormonal effects observed in pregnancy, which reduces the 

tone of the ureteric musculature aided perhaps by 

mechanical pressure from the gravid uterus leading to 

urinary statis thus encourages bacterial proliferation in 

urine, which is an excellent culture media (Obiogbolu, 

2004). It may also be due to genuine population 

susceptibility since it is known that such factor as low 

socio-economic status, sexual intercourse, pregnancy 

among other factors are  common among Nigeria women 

too (Andriole, 1985; Ebieet al., 2001). 

Probable 

organism 

 Escherichia 

coli 

Proteus 

mirabilis 

Klebsiellapneumoniae Pseudomonas 

aeruginosa 

Enterbacteraerogenes Citrobacterfreundii 
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Results in this current study showed that E. coli (50.0%) 

predominated over Klebsiella spp. (22.7%). This result is 

contrary to findings of OMonigboet al., (2001) whose 

Klebsiella spp. is more prevalent than E. coli in utis. This 

result compares favourably with the findings of other 

workers who found E coli more predominant over klebsiella 

spp. In similar studies in UTIs Ebieet.al., (2001). The 

50.0% recorded for E coli also agrees with the findings 

reported by Delzell (2000) who reported that this pathogen 

is the most common pathogens of UTIs during pregnancy. 

This high incidence of the E coli could be attributed to the 

fact that it is a commensal of the bowel and that infection is 

mostly by feacal contamination due to poor hygiene.This is 

owed to the fact that commensals of the intestines are more 

involved in the UTIs because of the anatomy proximity to 

the genitourinary area (Obiogbolu 2004).  

Other pathogens isolated in order of prevalence include 

Klebsiella spp. Proteus mirabilis, P aeruginosa, 

Enterobacteraerogenes, Citrobacterfreundii. This also 

revealed that the isolated pathogens in this study were 

coliforms which are index organism of safety, good hygiene 

and sanitary quality. This conforms to the report of 

(Anyameneet al.,2002) that the dominant etiologic agents 

accounting for more than 85% of cases of UTIs are the 

Gram-negative Bacilli which are normal flora of the 

intestinal tract.Escherichia coli, Klebsiellapneumoniae, 

Pseudomonas aeruginosa, Enterobacter , 

Citrobacterfreundii and Proteus mirabilis isolated from the 

urine samples were susceptible to Gentamycin, Ofloxacin, 

Nitrofuratoin  and Ciprofloxacin whilethe isolated list 

abovewere resistant toCefixime, Ceftazidime, Cefuroxime, 

Erytromycin, Cloxacillin, Augmentin and Ceftriaxone. This 

is agree to Nicolle et al., (2000), who reported that 

opportunistic and systemic pathogens that cause UTI are 

resistant to most antibiotics and makes them difficult to 

treat. 

An observation was made which showed less zone of 

inhibition at 12.5% concentration of the leaves extract of 

Alstoniaboonei. From the result represented on table 9, it 

was observed that the zone of inhibition increases with the 

concentration of the leaves extract of Alstoniaboonei i.e. an 

increase in the leaves extract concentration lead to an 

increased zone of inhibition. This observation agrees with 

Wilixet al., (2009). From table 9, it was observed that the 

highest zone of inhibition was gotten from 100% leaves 

extract of Alstoniaboonei against Escherichia coli (24.0mm) 

and the lowest zone of inhibition was recorded against 

Citrobacter spp. at 12.5% concentration of extract (8.0mm). 

Therefore, Citrobacter spp. is the least susceptible and 

Escherichia coliis the most susceptible to the leaves extract 

of Alstoniaboonei as indicated with clear zones of 

inhibition. This study also showed that 100% leaves extract 

of Alstoniaboonei inhibited growth of all the test bacteria. It 

was observed that the leaves extract of Alstoniaboonei 

produced the highest zone of inhibition at (100%) 

concentration and the zone of inhibition were 24.0mm, 

20.0mm, 18.0mm, 16.0mm, 14.0mm, and 12 respectively 

for  Escherichia coli,  Proteus mirabilis, 

Klebsiellapneumoniae, Pseudomonas aeruginosa, 

Enterobacter spp. and Citrobacter spp. (Table 9) compare 

to antibiotics used (Table 8). Which the highest zone of 

inhibition were 20.0mm in Ofloxacin against E. coli. 

Followed by 16.0mm, 14.0mm,12.0mm,8.0mm, 5.0mm in 

OfloxacinagainstKlebsiellapneumoniae, Proteus 

mirabilis,Pseudomonas aeruginosa,Enterobacterspp,  

andCitrobacter respectively. 

In comparison with the antibiotics used for this study, the 

leaves extract of Alstoniaboonei in its undiluted state has a 

higher antibacterial activity against Escherichia coli, 

Proteus mirabilis,Klebsiellapneumoniae, Pseudomonas 

aeruginosa, Enterobacter spp. and Citrobacter spp. (Table 

8).The demonstration of activity of theAlstoniaboonei 

leaves extract against Gram negative bacteria is an 

indication of narrow spectrum of activity and thus can be 

used to source antibiotic substances for drug development 

that can be used in the control of these bacterial infections. 

 

RECOMMENDATION 

It is thereby recommended that crude extract of 

Alstoniaboonei which is a medicinal plant should be 

encouraged in modern day medicine for the cure of urinary 

tract infections and bacterial infection due to thehighest 

zone of inhibition which indicates the most susceptible to 

organisms isolated. 
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