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ABSTRACT 

Thi s  st udy extract ed t he cr ude extract  from st e m bar k of  Vit ellari a paradoxa,  i nvesti gat ed t he 

anti bact erial  pot entials and mechanis ms  of  acti on of  pot ent  fracti ons  of  t he extract  on suscepti bl e 

bact erial  i sol ates.  It  also assessed t he phyt oche mical  constit uents  and ant ioxi dant  pr operties  of 

the pl ant.  This  was  wit h a  vi e w t o t ackli ng pr obl e m of  multi drug resistance devel op ment  by 

mi croorganis ms.  

The st e m bar k of  V.  paradoxa was  harvested from Ij agbo,  Kwara St at e,  Ni geria,  and oven- dri ed 

at  40° C usi ng hot-air  oven and gr ound i nt o fine powder.  The powdered sa mpl e was  col d 

extract ed usi ng met hanol  and st erile di stilled wat er  i n rati o 3: 2 ( v/ v).  The mi xt ure obt ai ned was 

concentrated i n vacuo using a r ot ary evaporat or  and t hen l yophilized.  The crude extract  collect ed 

was  screened f or  anti mi crobial  acti vit y agai nst  select ed bact erial  i sol ates  associ at ed wit h hu man 

infecti ons.  The cr ude extract  was  l at er  partitioned i nt o fracti ons  usi ng different  or gani c sol vents 

in t he or der  of  t heir  pol arity.  The anti mi crobi al  potentials of  t he crude extract  and al ong wit h t he 

fracti ons  were det er mi ned usi ng agar- well  diffusion met hod.  The acti ve fracti ons  were f urt her 

partiall y purified by combi nati on of  t hi n l ayer  and col umn chr omat ography.  The anti mi crobi al 

acti vit y of  t he resulti ng sa mpl es  was  t ested agai nst  t he bact erial  strai ns  previ ousl y used.  The rat e 

of  killi ng,  prot ei n,  nucl eoti de and pot assi um l eakages  were det er mi ned usi ng St aphyl ococcus 

aureus  and Escheri chi a coli  as  represent ati ves  of  Gra m positi ve and Gr a m negati ve bact eri a 

respecti vel y.  The most  acti ve fracti on of  t he partiall y purified but anol  fracti on was  anal ysed 

usi ng GC- MS.  
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The st e m bar k extract  of V.  paradoxa and vari ous  fracti ons  obt ai ned from i t  exhi bited var yi ng 

degrees  of  anti bact erial  acti vities.  Phyt oche mi cal screeni ng reveal ed t he presence of  al kal oi ds, 

flavonoi ds,  saponi ns,  t anni ns,  reduci ng sugar  and cardi ac gl ycosi des.  The mi ni mu m i nhi bit ory 

concentration of  t he crude extract  ranged bet ween 0. 545 mg/ mL and 2. 187 mg/ mL whil e t hose 

of  aqueous,  but anol  and et hyl acet ate fracti ons  ranged bet ween 0. 31 mg/ mL and 5. 00 mg/ mL, 

0. 31 mg/ mL and 2. 50 mg/ mL and 0. 31 mg/ mL and 2. 50 mg/ mL r especti vely.  The ti me kill  assay 

showed t hat  t he percentage of  t he cells killed increased wit h i ncreasi ng concentrations  of  t he 

fracti ons,  as  well  as,  contact  ti me i nt ervals.  Leakages  of  pr ot ei n,  pot assi um i ons  and nucl eoti des 

foll owed t he sa me t rend observed f or  killi ng rate.  Vitellari a paradoxa extract  exhi bited 50 % 

inhi biti on at  0. 008777 mg/ mL,  whereas  ascorbic aci d used as  st andard had I C50  of  0. 078777 

mg/ mL.  The maj or  acti ve constit uent  of  the purified sa mpl e was  i dentified as  14-

met hyl hexadecanoi c aci d. 

The st udy concl uded t hat V.  paradoxa st e m bar k extract  whi ch possessed anti oxi dant  pr operties 

exhi bited appreci able anti mi crobi al activities against the test pat hogens.  

Key words: Bi oacti ve pontenti als/ Vitell ara paradox/ Ste m bark/ Bacteri al 

isol ate / Hu man i nfecti ons.  
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CHAPTER ONE 

I NTRODUCTI ON 

1. 1 Fol kl ore medi ci ne i n healt hcare deli very 

Hu man i nfecti ons  are caused by several  aeti ol ogical  agents  whi ch i ncl ude bact eria,  f ungi  and 

viruses.  These agents var y i n t heir  virul ence and degree of  resistance t o avail abl e 

che mot herapeutic agents. I ncrease i n prevalence of  multi drug-resistant  ( MDR)  pat hogens  due t o 

mi suse of  anti bi otics  i n cli nical  practices,  has  generat ed t o a hi gh degree of  concern i n healt h 

care deli very ( Le wi s  and St anl ey,  2012).   Thi s  has  now l ed t o an i nt ensi ve search f or  ne wer  and 

mor e effecti ve anti mi crobi al  agents  t o deal  with t hese pr obl e ms.  Such agents  are now been 

sourced f or  from bi oactive co mponents  of  t he medi ci nal  pl ants  ( Gar y,  2003).  Several  hundreds 

of  pl ants  worl dwi de present  good sources  of  t herapeutic agents  and are used traditi onall y f or 

different  pur poses,  i ncl udi ng t reat ment  of  bact erial,  fungal,  and viral  i nfecti ons  ( Obafe mi  et  al., 

2006a).  Out  of  250, 000 fl oweri ng pl ants  sa mpl ed more t han 50, 000 are used f or  medi ci nal 

pur poses  ( Ant honi o and Rol and,  2013).  Hence,  plant  pr oducts  are seen as  alternati ve sol uti ons  i n 

treating human i nfecti ons in devel opi ng countries.  

Hu man i nfecti ons  caused by multi drug-resistant pat hogens  constit ute a seri ous  pr obl e m f or 

intensi ve care patients  thr oughout  t he worl d ( George,  1993).  Occurrence of  epi de mi cs  due t o 

multi-drug resistant  mi croor ganis ms  and e mer gence of  unknown di sease causi ng mi cr obes  even 

at  t he mo ment,  pose enormous  public healt h concern (I wu et  al.,  1999).  Accor di ng t o an esti mat e 

by t he Centre f or  Di sease Control  and Prevention ( USA),  13, 300 patients  di ed of  anti bi otic-

resistant  bact erial  i nfections  i n t he US duri ng 1992.  An i ncredi bl e 150 % i ncrease i n t he 
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occurrence of  dr ug-resistant  pneumococci  was  noted bet ween 1987 and 1994,  while a  t went y-

fol d i ncrease i n t he frequency of  hospital-acquired ent erococci  and resistant  t o vanco myci n was 

seen bet ween 1989 and 1993 ( Sas wati  and Madhab,  2012).  The frequency of  met hi cillin-

resistant  St aphyl ococcus  aureus  r ose from 2 % i n 1975 t o 32 % i n 1992.  By t his  ti me,  resistance 

to virt uall y all  t he t herapeutically useful  anti bi otics  had been evi denced (Sas wati  and Madhab, 

2012). 

Pl ant-deri ved bi oacti ve compounds  have become  of  great  i nt erest  owi ng t o t heir  versatile 

applications  ( Baris et  al .,  2006).  Medi ci nal  pl ants  are of  great  i mportance t o t he healt h of 

indi vi duals  and co mmunities  and t hus  showi ng t he m t o cont ai n certai n chemi cal  subst ances  t hat 

pr oduce a defi nite physi ological  acti on on t he human body.  Pl ants  can synt hesize many different 

types  of  secondary met abolites,  whi ch have been subsequentl y expl oited by hu mans  f or  t heir 

beneficial  rol e i n a di verse array of  applicati ons ( Bal andri n et  al.,  1985).  Al kal oi ds,  t anni ns, 

flavonoi ds,  and phenolic co mpounds  are t he most  i mport ant  of  t he bi oacti ve constit uents  of 

pl ants  ( Aca movi c and Brooker,  2005).  Screeni ng t echni ques  of  bi ol ogi call y acti ve medi ci nal 

compounds  have been conduct ed on well-known speci es  of  pl ants  used in traditi onal  medi ci ne 

and t hese plants have shown anti mi crobi al acti vity ( Ar unku mar and Mut husel va m, 2009).  

Ma ny of  t he i ndi genous  medi ci nal  pl ants  are used as  spi ces  and f ood.  They are also so meti mes 

added t o f oods  meant  f or  pregnant  wo men and nursi ng mot hers  f or  medici nal  pur poses  ( Ok wu, 

1999;  Ok wu,  2001).  One of  t he great  advant ages  of  medi ci nal  pl ants  is t hat  t hey are readil y 

availabl e and have very l ow si de effects  ( Wadkar  et  al.,  2008).  Ne w drugs  of  herbal  ori gi n 

di scovered t hrough et hno phar macol ogi cal  st udi es have shown i nt eresting results ( Ri cardo et  al., 

2004),  for  exa mpl e,  pl ant  oils  cont ai ni ng t erpenes  have shown i ncreasing pr omi se i n vi vo, 
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agai nst  multi ple dr ug r esistant  speci es  of  bact eria.  There i s  gl obal  resurgence i n t he use of  her bal 

preparati ons  i n some  devel opi ng countries  li ke Ni geria and now it  i s  bei ng graduall y i nt egrat ed 

int o t he pri mar y and secondary healt h care syst ems  ( El - Mah mood and Ameh,  2007).  Traditi onal 

medi ci ne usi ng pl ant  extracts conti nues  t o pr ovi de healt h coverage f or  over  80 % of  t he worl d’s 

popul ati on, especi all y i n the devel opi ng worl d ( WHO,  2002).  

Accor di ng t o t he Worl d Heal th Or gani sati on ( WHO),  up t o  80 percent  of  t he peopl e still  rel y  mai nl y on 

tradi ti onal remedi es for thei r ail ments ( Ar unku mar and Mut husel va m, 2009). James ( 2010) stated 


