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ABSTRACT

This study extracted the crude extract fromste mbark of Mitellaria paradoxa, investigatedthe
antibacterial potentials and mechanis ns of actionof potent fractions of t he extract onsusceptible
bacteria isoates. It also assessedthe phytoche mical constituents and antiox dant properties of
the plant. This was wtha viewtotacking problemof multidrug resistance developmnent by

M croor ganis ns.

The stembark of V. paradoxa was harvested fromljagbo Kwara Sate, N geria and oven-dried
at 40°C using hot-air oven and ground into fine powder. The powdered sanple was cold
extracted using et hanol and sterile distilled water inratio 32 (Vv V). The mi xt ure obtai ned was
concentratedinvacuo using aratary evaporator andt henlyophilized The crude extract collected
was screened for anti nicrobial activity against selected bacteria isdates associated with human
infections. The crude extract was later partitionedintofractions using different organic sol vents
inthe order of their polarity. The anti mcrobial potertials of t he crude extract and al ong witht he
fractions were deter mined using agar- vell diffusion method The active fractions were further
partidly purified by combi nation of thinlayer and colum chromnat ography. The anti mcrobial
activty of the resulting sanples was tested agai nstthe bacterial strains previously used Therate
of killing pratein nuclectide and potassiumleakages were deter mned using Staphyl ococcus
aureus and Escherichia coli as representatives of Gam positive and G-am negative bacteria
respectivel y. The nost active fraction of the partidly purified butanol fraction was anal ysed

using GG IVb.
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The stembark extract of V. paradoxa and various fractions obtained fromit exhibited varying
degrees of antibacteria actiuties. Phytoche mcal screening revealedthe presence of al kal ai ds,

flavonoi ds, saponins, tannins, reducing sugar and cardiac gl ycosides. The m ni numinhibitory
concentration of the crude extract ranged bet ween 0. 545 ng/ mL and 2 187 ng/ mL while those
of aqueous, butano and ethylacetate fractions ranged bet ween 0.31 ng/mL and 5.00 ng/ mL,

0.31 nmy/ mLand 2 50 ng/ mLand 0. 31 ng/ mLand 2 50 ng/ mLrespectively. Theti ne kill assay
showed that the percentage of the cells killed increased wth increasing concentrations of the
fractions, as well as, contact ti ne intervals. Leakages of protein patassiumions and nucl ecti des
fdlowed the sane trend observed for killing rate. Mtellaria paradoxa extract exhibited 50 %
inhibition at 0.008777 mg/ mL, whereas ascorbic acid used as standard had | Go of 0.078777
mg/ mL  The najor active constituent of the purified sanple was identified as 14-

met hyl hexadecanoi ¢ aci d.

The study concludedthat V. paradoxa stembark extract which possessed antiox dant properties

exhi bited appreciabl e anti nncrobial actiMties against the test pat hogens.

Keywords: B oactive pontentids/ \tellara paradox Ste mbark/ Bacterid

isd ate/ Hunman i nfecti ors.

Supervisor: Prof. D A Aki npelu

Nu mber of pages: X x 164p

© Obafen Awd owo University, lle-lfe Ngeria
For noreinfor mati on contact ir-hel p@adife edu ng



B} OBAFEMI AWOLOWO

iv

© Obafen Awd owo University, lle-lfe Ngeria
For moreinfor mati on contact ir- hel p @patife edu ng



B} OBAFEMI AWOLOWO

© Obafen Awd owo University, lle-lfe Ngeria
For moreinfor mati on contact ir- hel p @patife edu ng



il OBAFEMI AWOLOWO

. r UNIVERSITY 1

CHAPTER ONE
I NTRODUCTI ON
11 FolKore nedicineinhealthcare delivery

Hu man infections are caused by several aetidogical agents which include bacteria fungi and
viruses. These agernts vary in their virdence and degree of resistance to available
che not herapeutic agents. I ncreasein preval ence of multidrug-resistant ( MDR) pat hogens dueto
msuse of antibiaticsin clinical practices, has generatedto a high degree of concernin health
care delivery (Lews and Stanley, 2012). This has nowledtoanintensive searchfor newer and
more effective anti mcrobial agents to deal wth these problens. Such agents are now been
sourced for frombi oactive conponents of the medicinal plants (Gry, 2003). Severa hundreds
of plants worldwde present good sources of therapeutic agents and are used traditionally for
different purposes, includingtreat nent of bacterial, fungal, and viral infections ( Coafem et al.,
2006a). Qut of 250 000 flowering plants sanpled nore than 50,000 are used for nedicinal
pur poses ( At honi o and Rol and, 2013). Hence, plant products are seen as alternative sol utionsin

treating hunan infections in devel opi ng courtries.

Hu man infections caused by multidrug-resistant pathogens constitute a serious problemfor
intensive care patients throughout the world ( George, 1993). Cccurrence of epidemcs due to
multi-drug resistant microorganisns and e mergence of unknown disease causing m crobes even
at the mo nent, pose enormous public healthconcern(lwu et al., 1999). Accordingtoan esti nate
by the Centre for Oisease Contrd and Prevertion (USA), 13 300 patients died of antihiatic-

resistant bacterial infections in the US during 1992 An incredible 150% increase in the
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occurrence of drug-resistant pneunococci was noted bet ween 1987 and 1994, while atwenty-
fddincreaseinthe frequency of hospital-acquired enterococci and resistant to vanco mycin was
seen bet ween 1989 and 1993 (Saswati and Madhab, 2012). The frequency of nethicillin-
resistant Staphyl ococcus aureus rose from2 %in 1975t0 32%in 1992 Bythisti ne, resistance
towvirtualyall the therapeutically useful antibiaics had been evidenced (Saswati and Madhab,

2012).

Plant-derived bioactive conpounds have become of great interest owing to their versatile
applications (Baris et al., 2006). Mdicina plants are of great i nportance to the health of
ind v duals and communities and t hus show ngt he mt o contai n certain chem cal substances t hat
produce a definite physiolog cal actiononthe human body. P ants cansynt hesize many different
types of secondary netabolites, which have been subsequently explaited by humans for their
beneficial rdein a diverse array of applications (Balandrin et al., 1985). Akalaids, tannins,
flavonoi ds, and phenolic conmpounds are the most i nportant of the bioactive constituents of
plants (Acanovic and Brooker, 2005). Screening techniques of bidogically active medicinal
conpounds have been conducted on well-known species of plants usedin traditional nedicine

and these plants have shown arti mcrobial activity (A unkumar and Mit husel vam 2009).

Many of theindigenous medicinal plants are used as spices and food They are also soneti nes
addedtofoods neant for pregnant wo nmen and nursing not hers for nedicinal purposes ( Okwu,
1999, Okwu, 2001). One of the great advantages of nedicinal plantsisthat they are readily
available and have very lowside effects ( Wddkar et al., 2008). New drugs of herbal origin
discoveredt hrough et hno phar nacol ogi cal studies have showninterestingresults (R cardo et al.,

2004), for exanple, plant oils containing terpenes have shown increasing promse in vivo,
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agai nst multiple drugresistant species of bacteria Thereis gl obal resurgenceinthe use of herbal
preparations insomne devel oping courtries like N geriaand nowit is being graduallyintegrated
intothe pri mary and secondary health care systens (H- Mihnmood and Ameh, 2007). Traditional
nmedicine using plant extracts continues to provide health coverage for over 80 %of the worl d’s

popul ation, especiallyinthe devel oping world ( WHQ 2002).

Accord ngtothe Worl d Health Organisation( WHO), upto 80 percent of the peop estill rdy nmainy on

tradtiona remed es for their dl nents (A unkumar and Mit husd vam 2009). James (2010) stated
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