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ABSTRACT

Several scientific findings have attached various biological activities of clinical significance on several wonder
plants that are indigenous to Africa. Hence, this study investigates the antimicrobial activity of leaves and back
extracts of Azadirachta indica (Dongo yaro) on human urinary tract bacteria isolates. Following standard
laboratory procedures, the leaves and back extracts of Azadirachta indica were studied on Gram positive bacteria
(Saphylococcus aureus) and two strains of Gram-negative bacteria (Escherichia coli and Pseudomonas
aeruginosa). The results showed that the degree of antibiotic potentials varies with the extraction solvents (water,
ethanol, 1% HCI, acetone and petroleum ether). Comparatively, petroleum ether extract of leave and bark of
Azadirachta indica were more potent against the urinary tract bacterial isolates, however, there was no different in
the parts of Azadirachta indica used expect for the water extract where the bark extract was more potent than the
leave. The differencesin MIC between extraction solvents and that of the standard drugs (perflacine; 4.0 mg/ml, and
cefuroxime; 6.0 mg/ml) were significant differences (p<0.05) from those of Azadirachta indica leave and bark
extracts. Judging by the findings of this study, leave and bark extracts of Azadirachta indica demonstrated
antibacterial potential against gram positive and negative bacteria and as such could be a source of antibiotic.
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INTRODUCTION

Many of the existing synthetic drugs are known #&wse various side effects. In this regards, Siwvastt al.
(2000), suggested drug development from plant basetgpounds are now being employed to be usefuldatimg
this demand for newer drugs with minimal side dfedy implication, herbal medicine is now formiram
alternative therapy that has become the mainstteeoughout the world due to the growing resistasiceathogens
to conventional antibiotics (De Smet, 2002). Ondtteer hand, in Nigeria, until recently, the prees of the use of
herbs is characterised with secrecy and shrouddceaded magical incantations, rituals and saesfi©rhue et al.,
2014). Interestingly, therapeutically propertiesnoédicinal plants have long been reported to bg wseful in
healing various diseases and the advantage of thede&inal plants are 100% natural (Serrentino,3)96an is
now being dedicated to herbal medicine as manyeam&s are now into ethnomedicine.

Of interest is the evergreen and fast growing tnethe mahogany family Meliaceadzadirachta indica (Neem),
which normally reach a height of 15-20 metres ambse twigs is used as chewing stick (Almas and AhsHi,

1995). It is native to Indian subcontinent and gsaw tropical and semitropical regions and commdmigwn by
different names such as Nim (in Bengali), TamamBimmese), Grossblacttigerzedrach (in German), Mugini (in
Swabhili; meaning the tree of the 40, as it is ugedreat 40 different diseases), Dongoyaro (in et Nigeria;
literarily; “tall boy”).
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Azadirachta indica is a wonder plant with valuable economic and hesifynificance attached to all its parts. In fact,
it is a well know versatile medicinal plants withde spectrum of biological activities (Siddiqueagt 2004). For
example, its leaf, back, roots, fruit coat, seed fhowers (Atawodi and Atawodi, 2009) have been destrated to
exhibit immunomodulatory (Haque et al., 2006)j-arftammatory (Akihisa et al., 2011), anti-hypeyghemic and
antidiabetic (Bhat et al., 2011; Sudha et al., 20aftiulcer (Chattopadhyay et al., 2004), antimalglsah et al.,
2003), antifungal (Natarajan et al., 2003), antibaal (Thakurta et al., 2007), antiviral (Paridat al., 2002)
anticarcinogenic (Kumar et al., 2006) and spernaic{ghillare and Shrivastav, 2003) properties antlfertility
agent ( Gbotoloruet al., 2008).

Considering these ranges of biological potentiis, present study is aim at investigating theraiatiobial activity
of Azadirachta indica leaves and back acting separately on human urtract/bacteria isolates.

MATERIALSAND METHODS

Processing of plant samples: Azadirachta indica (leave and back) were collected from in and ardtikgoma, Edo
State, Nigeria and authenticated by a BotanishénDepartment of Botany, Ambrose Alli Universitykgdma. The
leave and back were separately washed in tap wateed in sterile distilled water and dried fod&ys and 10 days
respectively at 60C in Lab 1 of the Department of Microbiology, AmbeoAlli University, Ekpoma. The dried
leave and back were then separately blended to growith a clean kitchen blender (Sonik, Japan) toded in air
tight glass containers kept in laboratory cupboanti] required for preparation.

Preparation of extracts. 5grams each of leave and bawfkAzadirachta indica were weighed into 100ml reagent
bottle and 95ml of extraction solvent (water, etilatt% HCI, acetone and petroleum ether) was adaedleft to
extract on a mechanical shaker overnight at roonpégature. This was done using all the five eximacsolvents
on the different studied parts Afadirachta indica.

The extract solutions were filtered asepticallpianhother 100ml reagent bottle using a watt-mari Nitier paper.
All the filtrate were screened for purity by inoatibn unto MacConkey agar and nutrient agar platesincubated
at 37C for 48 hours following the methods outlined irhGe (2004). Filtrates yielding growth of any organiwas
re-filtered and rescreened for purity until a $éeeixtract solution was obtained.

Micro organism preparation/growth: The test organisms used were all human pathogeganisms of clinical
origin and were isolated from urinary tract of ictied patients attending the University of Benindféiag Hospital,
Benin City, Nigeria. They include one strain of @raositive bacteriaaphylococcus aureus) and two strains of
Gram-negative bacterid&gcherichia coli and Pseudomonas aeruginosa). They were stored in the Department of
Microbiology, Faculty of Natural Sciences, Ambro&li University, Ekpoma-Nigeria, where they werepteas
stock cultures at 4°C. Biochemical analysis wasiedrout on each of the test organisms for confiroma

Deter mination of Minimum Inhibitory Concentration (M1C): Using a 50ml specific gravity bottle, the densify o
the extract solution was determined. In a similanner, the density of the plain solvent was alderdgéned. To
determine the concentration of the extract, thesitigiof the plain was subtracted from that of thé&act solution.
This was done for all 5 extraction solvents on l#eve and back ofzadirachta indica. With the known extract
concentrations and the three clinical isolatesEstherichia coli, Staphylococcus aureus and Pseudomonas
aeruginosa, the MIC of the extract solutions Afadirachta indica leave and back and standard drugs (Peflacine and
Cefuroxine) were determined. The experiments weréopmed in 3 repetitions for each of the extratsolvents of
Azadirachta indica leave and back and the average calculated.

Data analysis. Data were keyed into SPSS (version 16) and theageeof each determined MIC was then
presented in suitable table for simple descripstatistics. The MICs of the differeAtzadirachta indica leave and
back in the different extraction solutions were paned with the values of the standard antibiotigydr

RESULTS

As shown in table 1 and 2, there were differencéhépotency oAzadirachta indica extracts and this is shown by
the MICs recorded for the different solvents. Aligb the degree of antibiotic potentials varies wlith extraction
solvents, there was no different in the parté\zddirachta indica used expect for the water extract where the bark
extract was more potent than the leave. Theseréifées in MIC between extraction solvents were ig@mt
differences (p<0.05) and that of the standard drpgsflacine; 4.0 mg/ml, and cefuroxime; 6.0 mg/migre
significantly different (p<0.05) from those #fadirachta indica leave and bark extracts. Comparatively, petroleum
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ether extract of leave and bark Adfadirachta indica were more potent against the urinary tract baaltésolates
compared to the other solvents and this was stadist significant (P<0.05).

Although all the extraction solvent show antibaieiigpotentials against all the three bacterialdssd, but the water,
ethanol, 1%HCI and acetone leave and bark extmaets not antibiotic agaiR. aeruginosa. Only the petroleum
ether ofAzadirachta indica leave and bark extracts was sensitive.taeruginosa with MIC of 20.0mg/ml.

However, extracts in water, ethanol, 1% HCI, acetand petroleum ether were bactericidal ag&natreus andE.
coli (table 1 and 2).

Table1: MIC of extractsfrom leaves of Azadirachta indica compared with standard antibiotics

Standard anti-biotic drugs | Extraction Solutionsfrom leaves of Azadirachta indica (CN: Neem or dongo yaro)
Perflacine | Cefuroxime Water Ethanol 1%HCI Acetone Petroleum ether
Organisms | solated
S. aureus, 4.0* 6.0* 2,500.0 200.0 2,500.0 700.0 20.0*
E.coli, 4.0* 6.0* 2,500.0 100.0** 2500.0 700.0 20.0*
P. aeruginosa 4.0* 6.0* 0.0 0.0 0.0 0.0 20.0*

* dgnifies statigtical significant in antimicrobial activities between standard drugs and leaves of Azadirachta indica extraction solutions. **
signifies statistical significant between the different extraction solutions.

Table2: MIC of extractsfrom bark of Azadirachta indica compared with standard antibiotics

Standard anti-biotic drugs | Extraction Solutionsfrom bark of Azadirachta indica (CN: Neem or dongo yaro)
Organisms | solated Perflacine | Cefuroxime Water Ethanol 1%HCI Acetone Petroleum ether
S. aureus, 4.0* 6.0* 2000.0 200.0 2,500.0 700.0 20.0**
E.coli, 4.0* 6.0* 2000.0 100.0** 2500.0 700.0 20.0**
P. aeruginosa 4.0* 6.0* 0 0.0 0.0 0.0 20.0**

* dgnifies statigtical significant in antimicrobial activities between standard drugs and bark of Azadirachta indica extraction solutions. **
signifies statistical significant between the different extraction solutions.

DISCUSSION

The results of the antibacterial sensitivity tesbwed that the antimicrobial potential of the egtsain petroleum
was more effective than other extraction solutiblesein studied. Furthermore, the different planttpaerein
studied show similar antibacterial potentials, dading comparative constituents. Although sevetatlies have
indicated that the ethanolic extracts of plantsgpaere more inhibitory than the aqueous extragltsch is also in
line with this study considering the differencesaintibacterial potential between aqueous and etitaertracts;
thus suggests that ethanol may be a better extgastlvent (Ke-Qiang et al., 2001). However, instktudy,
petroleum ether was more potent, suggesting petrokthet to be a better extracting solvent thaareth Indeed,
different solvents have various degrees of solytitir different phyto-constituents (Majorie, 1999)

The antibacterial properties Avadirachta indica leaves and back reported in this study is in linth #he report by
Faiza aslanet al. (2009). In accordance with the present findings, U¢agt al. (1995), had reporteadirachta
indica in the treatment of vaginal infections. Similariy,a 2-week double-blind, placebo-controlled datitrial of
55 women with abnormal vaginal discharge due tddsad vaginosis, treatment withzadirachta indica oil was
reported to cure the symptoms of the infection (@hsamy et al., 1993). Alsbzadirachta indica leaves has been
reported to possessed good anti bacterial actanty this lead Saradhajyothi and Subbarao (201tptelude it
confirmation as a great potential of bioacts@mpounds and is useful for rationalizing the ufehis plant in
primary health care.

This antimicrobial potential oAzadirachta indica leaves and back extract may be due to it constituémdeed, the
phyto-constituents alkaloids, glycosides, flavascahd saponins which are importance componentgaafirachta
indica contain antibiotic principles of plants. These bidtiic principles are actually the defensive med$manof the
plants against different pathogens (Hafiza, 2000).

Conclusively,Azadirachta indica leaves and back extracts demonstrated bacteripimahtial against both gram-

positive and gram-negative bacteria and as suchndioation that the plant can be a source antib@ttdrug.
Hence, extracts dfzadirachta indica used as medicine, could be useful in the inhibibbhuman biotic bacterium.
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