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ABSTRACT 

The st udy eval uat ed t he bi oche mi cal  effects of  met hanolic extract  of Af ramo mu m 

mel eguet a seed on t he brai n of  monosodi um gl uta mat e ( MSG)  neur ot oxi c i nduced rats.  It  al so 

investi gat ed t he anti oxidant  and anti-i nfla mmat or y pot ential  of  t he extract  wit h a  vi e w t o 

det er mi ni ng t he efficacy of  t he seed extract  as  a  re medy f or  manage ment  of  neur ot oxi c 

di sorders. 

Met hanolic extract  of  A.  mel eguet a ( MEAM)  was  prepared according t o st andar d 

met hods,  phyt oche mi cally screened and eval uated f or  its  anti-i nfla mmatory and anti oxi dant 

pot entials.  The effect  of  the extract  on MSG-treated rats was  eval uat ed using t hirt y whit e al bi no 

Wi st er  rats  of  eit her  sex,  whi ch were rando ml y di vi ded i nt o si x gr oups  of  fi ve ani mals  each. 

Gr oup I  served as  control,  Gr oup II  recei ved MSG ( 2 g/ kg bwt),  Gr oup III  recei ved MS G ( 2 g/ kg 

bwt)  and MEAM ( 125 mg/ kg bwt )  1 hr  after  MSG ad mi nistrati on,  Gr oup I V r ecei ved MSG ( 2 

g/ kg bwt  orall y)  and MEAM ( 250 mg/ kg bwt)  1 hr  after  MSG ad mi nistrati on.  Al so,  Gr oup V 

recei ved MSG ( 2 g/ kg bwt )  and gabapenti n ( 20 mg/ kg bwt )  1 hr  after  MSG ad mi nistrati on and 

Gr oup VI  recei ved MEAM ( 175 mg/ kg bwt )  onl y.  The rats were treat ed orally and consistentl y 

for  21 days.  The behavi oral  acti vities  of  t he ani mals  were monit ored and recorded.  On t he 22nd 

day,  t he rats  were sacrificed after  overni ght  fasting.  Bl ood was  collected by cardi ac punct ure 

whil e t he whol e brai n was  re moved eit her  f or  t he preparati on of  10 % ( w/ v) brai n ho mogenat e or 

hi st opat hol ogi cal  st udi es.  The brai n ho mogenat e was  used f or  t he eval uati on of  brai n mar ker 

enzy mes,  anti oxi dants  (enzy matic and non-enzy matic),  li pi d pr ofiles  (brai n and bl ood)  and 

pr ot ei n concentration was  carried out  usi ng st andard met hods.  Hi st opathol ogi cal  st udi es  were 

also carried out  on t he brai n tissue usi ng st andard t echni ques.  St atistical  anal yses  were carried 

out usi ng GraphPad Prism 3.  
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Phyt oche mi cal  screeni ng of  MEAM r evealed t he presence of  al kaloi ds,  car di ac 

gl ycosi des,  fl avonoi ds,  saponi ns,  st eroi ds,  t anni ns and t erpenoi ds.  The t ot al  flavonoi d cont ent  of 

the met hanolic extract  was  73. 98 ± 3. 08 mg/ g RE ( Ruti n Equi val ent), phenolic cont ent  was 

599. 04 ± 7. 67 mg/ g extract  TAE ( Tanni c aci d Equi val ent),  Vit a mi ns  C and E cont ents  of  t he 

met hanolic extract  were 1. 61 ± 0. 04 mg/ g extract  and 0. 12 ± 0. 01 mg/g extract  TE ( Tr ol ox 

Equi val ent)  respecti vel y. The extract  exhi bited appreci able anti oxi dant  pot entials,  wit h DPPH-

radical  scavengi ng of  I C50  val ue of  306. 84 mg/ L and ascorbic aci d ( 15. 25 mg/ L).  The extract 

also exhi bited appreci able anti-i nfla mmat ory properties,  wit h percent age me mbrane st abilit y 

rangi ng bet ween 14. 13 % and 31. 17 %.  The ad mi nistrati on of  MSG si gnificantl y caused reduced 

ani mal  wei ghts  ( 6. 06 %),  gl ut at hi one ( 231. 10 %),  nitric oxi de ( 14. 29 %),  Vi ta mi ns  C ( 9. 89 %)  and 

E ( 4. 85 %)  l evels,  as  well as  reducti on of  acti vities  of  gl ut at hi one peroxi dase ( 43. 86 %),  cat al ase 

(245. 31 %)  and superoxide di s mut ase ( 161. 54 %) .  Increase i n t he acti vities  of  Na+ K+- ATPase 

(61. 31 %),  acet yl choli nesterase ( 240. 40 %),  gl uta mi ne synt het ase ( 218.99 %)  and monoa mi ne 

oxi dase ( 32. 85 %),  as  wel l  as  i ncrease i n pr ot ei n,  lipi d pr ofiles  and peroxi dati on ( 70. 36 %)  l evels 

were recorded.  Hi st opathol ogi cal  observati ons  of  t he brai n tissues  reveal ed t hat  t he extract 

pr ot ect ed t he brai n tissues from t he adverse effects of MSG.  

 The st udy concl uded t hat  t he extract  of  A.  meleguet a seed whi ch a meli orat ed and 

reversed t he adverse effects  elicited by oral  admi nistrati on of  MSG on t he rats’  brai n i n a 

concentration dependent manner coul d be used i n the treat ment of neurot oxic disorders. 
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CHAPTER ONE 

I NTRODUCTI ON 

1. 1 Herbal Medi ci ne 

The wor d herb,  as  used in herbal  medi ci ne,  means  a pl ant  or  pl ant  part  t hat  i s  used t o make 

medi ci ne t o assist  t he heali ng pr ocess  duri ng ill ness  and di sease.  An herb can be a  l eaf,  st e m,  r oot, 

seed,  fruit,  fl ower  and bark.  These may be used i n many f or ms,  e. g.  fresh,  dried,  cut,  powdered, 

oi nt ment,  ti nct ure,  oil  extract,  or  made i nt o li quid by i nfusi on or  decoction.  Her bal  medi ci nes  are 

bei ng used by about  80% of  t he worl d popul ati on pri maril y i n t he devel opi ng countries  f or  pri mary 

healt h care.  Her bal  medi ci ne has  st ood t he test  of  ti me f or  t heir  safet y,  efficacy,  cult ural 

accept ability and l esser  side effects.  The t hree mai n cat egories  of  herbs  are:  The f ood her bs  whi ch 

are gentle i n acti on,  have very l ow t oxi city,  and are unli kel y t o cause  an adverse response.  The 

second cat egory i s  t he " medi ci ne herbs"  whi ch needed t o be used with great er  knowl edge and 

usuall y f or  a li mited period of  ti me.  The l ast  categor y,  t he poison herbs, have strong pot ential  f or 

eit her  acut e or  chroni c t oxi cit y and shoul d onl y be utilized by cli ni cians  who are trai ned t o use t he m 

and clearl y understand t heir toxi col ogy and appropriate use (Si ngh et al., 2014). 

Secondary met abolites  are che mi call y and t axonomi call y extre mel y di verse co mpounds  wit h 

obscure f uncti ons  i ncl uding use i n hu man t herapy and sci entific researches  ( Vasu et  al.,  2009). 

Ho wever,  despite t he growi ng de mand f or  phytot herapeutic agents  ( Capasso et  al.,  2000),  most 

medi cal  and vet eri nary pr ofessi onals  still  distrust  t he use of  herbal  medi ci nes,  due its  l ack of 

scientific evi dence on efficacy and safet y ( Thompson,  1997).  Hence t he need f or  t heir  sci entific 

vali dati on before pl ant-deri ved extracts  gai n wi der  accept ance and use.  In t his  regard,  many pl ants 

nevert hel ess  have been scientifically pr oved t o be effecti ve i n t he control  of  acut e and chr onic 
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nervous  di sorders.  As  herbal  extracts  are a co mpl ex mi xt ure of  co mpounds,  t he acti ve mol ecul es, 

mode of acti on, bi oavailabilit y, phar macoki netics, and t oxicit y issues become difficult to eval uat e.  

1. 2  St ate ment of the Research Probl e m 

 Monosodi um gl ut a mat e ( MSG) whi ch is the sodiu m salt of t he non-essential ami no aci d 

(gl ut a mi c aci d)  i s  co mmonl y consumed as  a flavour  enhancer.  Though,  t here i s  still  a l ot  of 

controversy on t he neurot oxi c effects  of  MSG,  st udi es  over  30 years  reveal ed t hat  sci entists  have 

used MSG t o i nduce neur odegenerati on i n vi vo and i n vitro.  Thi s  st udy seeks  t o i nvesti gat e bot h 

pr ot ecti ve and a meli orative effects  of  met hanolic extract  of  Aframo mu m mel eguet a on t he sel ect ed 

bi oche mi cal para met ers of t he brai n of rats treat ed wit h MSG.  

1. 3  Justificati on of the St udy 

  Moder n use of  ort hodox dr ugs  i n treat ment,  manage ment  and preventi on of  vari ous  f or ms  of 

neur odegenerati ve di sorders  are effecti ve t hough their  uses  have been greatly affect ed by t heir  cost, 

si de effects  and adverse reacti on.  Rel ati vel y,  pl ant deri ved medi cati ons  are safer  and affordabl e t han 

synt hetic alternati ves,  t hereby offeri ng t herapeutic benefits.  Thi s  st udy therefore,  is  desi gned t o 

investi gat e t he possi bility of  e mpl oyi ng t he seed extract  of  Aframo mu m mel eguet a i n t he treat ment 

and manage ment of neurodegenerati on.  

1. 4  Specific Objecti ves of the St udy 

  The specific obj ecti ves of the research are t o 

(a) obt ai n and screen t he methanolic extract of A. meleguet a seeds for phyt oche mi cals; 

(b) eval uat e t he anti oxi dant and anti-i nfla mmat ory potentials of t he extract; 

(c) treat rats wit h MSG (2 g/kg bwt) t o i nduce neurotoxi cit y; and 
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(d) investi gat e t he effects  of  t he met hanolic extract of  A.  mel eguet a seeds on t he sel ect ed 

bi oche mi cal  para met ers ( brai n mar ker  enzy mes,  li pi d pr ofiles,  enzymati c and non-

enzy matic anti oxi dants) of t he rats’ brai n.  

1. 5  Contri buti on to Knowl edge 

  The st udy will  provi de baseli ne i nfor mati on on t he li kel y neuroprotective effects  of  A. 

mel eguet a seed met hanolic extracts usi ng key bioche mi cal  para met ers  of t he brai n of  rats treat ed 

wi t h MSG.  It  i s  also envisaged t hat  t his  st udy wi ll  provi de additi onal  i nfor mati on on t he on- goi ng 

search f or  nat ural  anti oxidants  as  alternati ves  t o synt hetic ones  whil e pr ovi di ng i nfor mati on on t he 

phyt oche mi cals of met hanolic extract of A. mel eguet a seed.  

 


