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ABSTRACT

D ried , pu lve rized  stem ba rk  and the root ba rk  o f Entandrophragma 

anqolense were separate ly ex trac ted  w ith  methanol.

The crude methanolic e x tra c t o f the stem and root ba rk  o f E. 

anqolense were subjected to column frac tiona tion  and p u r if ic a tio n . This 

exercise a ffo rded the Isolation o f methyl angolensate, 2.26% yie ld  from 

the stem ba rk  and 0.27% y ie ld  from the root b a rk .

The e ffec t o f the crude methanolic stem ba rk  e x tra c t was in v e s ti-  

gated on indom ethacin-induced g as tric  u lcer in ra ts . Its  e ffec t was 

dose-dependent, doses rang ing  from 0.4 to 1.6 gkg 1 body w eight (BW) 

produced s ig n ifica n t e ffec t (P < 0 .05 ). A t the h ighest dose used 

(1 .6gkg  1 BW), complete in h ib itio n  o f u lcera tion  occu rred . T o x ic ity  

s tudy  showed th a t the e x tra c t was not tox ic  when doses ranging  from 

20-200gkg  ̂ BW was adm inistered to experim ental ra ts .

It was established tha t methyl angolensate is the major a n ti-  

u lce r p rin c ip le  present in the methanolic e x tra c t o f the stem bark  o f 

E. angolensate. Methyl angolensate produced a dose-re lated in h ib itio n  

o f g a s tric  u lcera tion  induced by indomethacin, 40mgkg BW being more 

e ffec tive  than 40mgkg  ̂ BW o f propanolo l. 80mgkg  ̂ BW o f methyl 

angolensate completely inh ib ited  g a s tric  u lce ra tion . Methyl angolensate 

also s ig n ific a n tly  reduced g a s tric  acid secretion induced by histamine 

and carbachol (I.O m gkg  ̂ BW). Thus we confirm ed th a t methyl 

angolensate produces its  a n ti-u lc e r a c tiv ity  th ro u gh  in h ib itio n  o f ga s tric

acid secre tion.
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x iv

The roots o f C ryp to lep is  sanquinolenta were extrac ted  w ith  

methanol. Column frac tiona tion  o f the methanolic e x tra c t a ffo rded  the 

Isolation o f a new benzocarboline a lkalo id labelled (C S -1) melting po in t

272-274°C.

Spectroscopic analysis o f CS-1 inc lud ing  the in fra -re d  ( IR ) ,
13

u ltra -v io le t (U V ), mass spectrum  (MS), p ro ton  and C -nuclear magnetic 

spectroscopy were repo rted .

Th is new alkalo id exh ib ited  an ti-m ic rob ia l a c tiv ity  on five  pathoge- 

nic organism s. The in -v iv o  an ti-m a la ria l s tudy  o f the aqueous e x tra c t 

o f the roots o f sanguinolenta was done on Plasmodium yoeli n igeriensis 

in mice. A n ti-m a la ria l a c tiv ity  o f the e x tra c t was determ ined by exam in- 

ing the blood schizontocidal action in established in fec tion  using 

ch loroqu ine as Standard d rug  fo r comparison. The e x tra c t showed a 

dose-dependent e ffec t against the malarial paras ite .
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CHAPTER ONE

INTRODUCTION AND LITERATURE REVIEW

1.1 The Practice o f Folk Medicine

From time immemorial, p lants have been known to possess

medicinal p ro pe rtie s . The ea rly  man observed th a t animals and man

feeding on ce rta in  p lan ts su ffe red  d is tu rb in g  o r fa ta l reactions and

such p lants are recognised as poison. Plants th a t induce vom itting  .

o r p u rg in g  are used in tre a tin g  food poisoning and ind iges tion .

O ften a s trong  odour o r b it te r  taste a ttra c t a tten tion  and such p lants

are used as flavou rs  and o the rs  which cause sweating are found to

reduce feve r ( 1) .  Plant p a rts  used in tra d itio n a l medicine inc lude:

the b a rk , leaves, roo ts, tw ig  and the flow er o r seeds. The eariies t

recorded use o f herbal medicine is th a t o f chanlmoogra oii ex trac ted

from H ydrocarpus species which are known to  be e ffe c tive  in the

treatm ent o f leprosy (2 ). The p ractice  o f fo lk  medicine is encouraged

especia lly in b lack A fr ica  due to the presence o f an abundant and
c<

diverse Vegetation and also due to»shortage o f Western d ru g ^ .

Th is  use o f .herbs fo r  the treatm ent and p reven tion  o f diseases 

is not re s tr ic te d  to any p a rtic u la r region o r people. Herbal 

medicine has been employed fo r man's bene fit in all pa rts  o f the 

w o rld . In A fr ica , i t  is o f g rea t importance as i t  has become p a rt o f 

the cu ltu re  o f the people. In India and China, herbal medicine is
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2

v e ry  well organised and has been in tegra ted  w ith  conventional health 

care .

Various types o f p repara tion  have been made from these p lants 

and used as herbal medicine. Some o f these inc lude : concoction, 

decoction and in fus ion .

Concoction is a p repara tion  made usua lly  by m ixing many 

ing red ien ts  to form a soup o r d r in k .

A decoction is p repared by p lacing the p lan t material in cold 

w ater (o r aqueous alcohol) b r in g in g  i t  to bo il, simmering fo r sometime 

(usua lly  fiftee n  minutes to  one hour) and then allow ing the m ix tu re  

to stand. The aqueous e x tra c t is then decanted o r filte re d  as and 

when re q u ire d . Such p repara tions are o ften le ft in pots and heated 

up da ily  before use, as a re su lt the e x tra c ts  get d a rke r in co lou r.

An infusion is prepared by pouring boiling w ater ori a speci- 

fied quantity o f plant material and allowing the m ix tu re  to stand fo r 

some minutes.

The herb may also be used w ithou t making any p repara tion  

fo r  example the stem o r root may be chewed. An example is 

Zanthoxylum  zanthoxylo ides Waterman (Faqara zan tho ry lo ides) Lam. 

whose root is used as chewing s ticks  fo r  con tro l o f ora l m icrobia! 

flo ra  (3 ) . A nother example is Ageratum conyzoides L. whose leaves 

are used fo r d ress ing  wounds and tre a tin g  u lcers (4 ).
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S cien tific  inves tiga tions  have been ca rrie d  out on some o f the 

herbs used in A fr ica  and the basis o f th e ir  use fo r the rapeu tic  

purposes have been established and documented while many are ye t 

to be inves tiga ted .

1.2 Entandrophraqm a anqolense (Fam ily Meliaceae)

The fam ily Meliaceae conta ins many species o f commercial value 

and y ie ld  various woods known as "M ahogany". The genus 

Entandrophraqm a is lim ited to fo u r West A frica n  species and is one

o f the most common sources o f mahogany tim ber (5 ) . E. anqolense
f ° r  in

is a w e tt Kncnwm spec ies^fu rn ish ing  va luable tim ber knowj as

"g e d u n o h o r". E. candoleii is not common in tra d e . Its  wood is

denser than w ater being loca lly known as "Sapele w oo d -s inke r". E_.

cy lind ricum  fu rn ishes  the wood known as "Sapele mahogany" much

used in the m anufacture o f p lyw ood. IE. u tile  has a so fte r tim be r.

O ther known species o f th is  genus Entandrophraqm a inc lude : E.

p a lu s tre , E. g ra n d ifo lia ; E_. bussei and £ . caudatum (6 ,7 ) .

Entandrophragm a anqolense (Welm CDC) is a g ig a n tic  fo res t

tree  w ith  decidous leaves and v e ry  b it te r  hard wood b a rk . I t  grows

to a he igh t o f 100-120 feet w ith  a s trong  t ru n k  o f 60-70 feet in

circum ference ( 8) .  The p lan t flow ers between January and

F ebruary  w ith  r ipe  f ru its  a t the beg inn ing  o f A u g us t. The f r u i t  is
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b lack ish , cy lin d rica l and 5-8 inches long. The seeds are usually  

20-30 in num ber, 4-6 in each ce ll, red -b row n  w ith  a long ob long- 

lanceolate w ing attached a lte rn a te ly . The wood is reddish having a 

ceda r-Iike  odour, co lour and te x tu re . Compared to Khaya species, 

the t im b e r is s a id  to be lig h te r  in w eight and more co loured.

The p lan t is known w ith  d if fe re n t names by va rious localities 

( 8) .  In Yoruba land, i t  is known as " I je b o ", in Benin as "gedunoho r", 

in Ibo as "N g o ra ", in E fik  as "A to re " and in Ekoi as " E to r i" .

1.3 The P hytochem istry o f  the Genus Entandrophragm a

Many sc ien tis ts  have done some w ork on the genus 

Entandrophragm a. I t  has been reported  (5) that^ß -s ito s te ro l ( 1) 

and e ith e r gedunin (2) o r methyl angolensate (3) were isolated from 

au then tic  specimens o f E angolense. Accord ing  to the re p o rt, in no 

case were both pf gedunin (2) and methyl angolensate (3) found in 

same specimen. ß  -s ito s te ro l ( 1) was also reported  found in IE. 

candole ii, iE. cy lind ricum  and iE. u t i le . Entandrophragm in (JO and 

U tilin  (5) were reported  fourid  in E> cy lind ricum  and E- u tile  

re sp e c tive ly .

Adesida and T a y lo r (9) d iv ided  the ten d is t in c t species o f the 

genus Entandrophragm a which are confined to A fr ica  in to  two major 

g roups on the basis o f th e ir  phy tochem is try . A ccord ing  to them.
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x3

( 3 )

UNIV
ERSITY

 O
F I

BADAN LI
BRARY 



6

OCOR2

R1 * A ^ c h 3
CO -  C -  C H R ‘  = CH

| |
c h 3 c h 3

,
c h 3

R1 =
/°\

CO -  C -  CH = CH-

c h 3 c h 3

R1 ='

. OH
I 2

C O - C - C H 2 CH3 ; R c - CH

CH-

CH-

CH-

CH^
I J

R1 *  C O C H C H 2 CH3 R2
/ Chi3

CH

X CH,
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the f i r s t  g roup which consisted o f E^ angolense C .D C ., Ê _ delevoyi De 

Wild, E^ excelsum sprague and E^ maerophyllum A . Chev. yielded 

simple meliacins -  gedunin ( 2) and methyl angolensate (3K  The o ther 

g roup  which consisted o f Ê _ brussei Harms ex Engle, Ê _ candollei Harms, 

E. caudatum Sprague, E^ cy lind ricum  Sprague, E^ pa lus tre  S taner, E. 

spicatum Sprague and E^ u tile  Sprague, yielded the more complex Com

pounds such as entandrophragm in ( 4 J / 1 -  d ihyd roen tandrophragm in  ( 6), 

candollein (7 ), u t ilin  (5J, bussein ( 8) and spicata-2 (9 ). Bevan et al

( 10) in th e ir  paper t it le d : West A frican  Tim bers Part X IX , gave the 

formula and s tru c tu re  o f methyl angolensate (3) isolated from E. 

angolense as a R ing-B -seco te tra n o r- te tra c y c lic  tr ite rp e n e . Xccord ing to 

them, its molecular formula *“"27^34^7 was f ir s t  proposed by King et  ̂ al

(11) .
Bevan eta l ( 10) gave the spectra l p rope rties  o f methyl angolensate

th u s :

In fra re d  (IR ) data:  ̂Y  max cm_1) 1735' 1713' 1655' 1505' 910 

and 875.

Mass spectra l (MS) data m/z 470 (M+) fo r C27H31}0 7

(Found C, 69.05; H, 7 .4 . C alculated: C, 68.9; H, 7.3%). O ther 

m/z peaks at 374 and 332 can be accounted fo r by loss o f 

fu rfu ra ld e h yd e  to g ive  compound JMD followed by loss o f 

CH2CO. Peaks at m/z 411 and 397 correspond to loss 

o f -C 0 2Me and -C H 2C 02Me and peaks at 359 and 299 to loss
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('2 )

( U )

CO2 Me

( 13)

(15)

CO 2 Me
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o f ~CH3# fu rfu ra ld e h y d e , and HC02Me. Fission to g ive  1J_ and hence 

to g ive  (a) 1_2 and 1_3 (b ) 1_4 and 1_5 and (c) 1j[ and V7 account fo r

peaks at m /z 243 and 277, 244 and 226 and 245 and 225 re sp e c tive ly . 

Löss o f fu rfu ra ld e h yd e  from \1_, 1I4_ and 1^ leadg to peaks at m/z.

147, 148 ( T_8.) the base peak and 149. F u rth e r loss o f CO g ives peaks 

at m /z 119, 120 and 121. Peaks at m /z.209, 210 and 211 can be 

accounted fo r by the ions 1_9, 20 and 21_ from which loss o f CH^OH 

gives peaks at m/z. 177, 178 and 179.

The 'H-NMR data and its  assignments g iven  by these au thors 

is contained in Table 2 .1 , page 3Ö. The various assignments

were well discussed in th e ir  paper.

Balogun and Fetuga ( 12) in th e ir  paper t i t le d : Fa tty  Acid 

Composition o f Seed Oils from Some Members o f the Meiiaceae and 

Combretaceae Families, reported  the presence o f a h igh level o f 

monoenoic acids in the seed oil o f E. angolense.

1.4 The Pharmacoioqy o f E. angolense

In the southw estern p a rt o f N igeria , the stem ba rk  o f EE. 

angolense (Ijebo) is w ide ly used as an a n ti-u lc e r . Adelaja (13), a 

tra d itio n a l doctor at Ososa town near Ijebu-O de a ttested  to the use 

o f the b a rk  o f ]E angolense in the treatm ent o f u lce r pa tien ts . 

Accord ing  to him, the p lan t is not on ly  used in p reven tive
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treatm ents b u t also in cu ra tive  treatm ents o f acute u lce r incidence.

John and Onabanjo (14) reported  th a t E. u tile  caused a 100% 

gastropro tec tion  in experim ental e thano l-induced g a s tr ic  u lcera tion  

in  ra ts .

1.5 C ryp to leps is  sanquinolenta (Fam ily Asclepidaceae)

The p lan t C ypto lepsis sanquinolenta ( lin d l)  sch lecter is native  

to T rop ica l West A frica  where i t  grows as sh rubs (15 ). The p lan t is 

a tw inn in g  and scram biing th in-stem m ed sh rub  w ith  b lood-red  sap (8 ) . 

The stem is glaborous and the cu t stem and root show b r ig h t yellow 

surfaces. The leaves are th in ly  herbaceous and rounded which may 

be between 2 .5 -7 .0cm long. The flowers are b isexual in na tu re .

The seeds are about 12mm long spreading w ith  s ilk y  h a irs . The 

endosperm has a s tra ig h t embryo almost as long as the seed and the 

cotyledons are f la t.  The roots are somewhat long and th ic k  b u t th in  

at the end. The sap is b it te r  and characterized  by the ra p id ity  

w ith  which it  tu rn s  deep-red  on exposure to a ir .

1.6 The P hytochem istry o f  C . sanguinolente

The isolation o f an indoqu ino line  a lka lo id  c ryp to le p in  (221 from 

the root o f the p lan t had been reported  by many au thors (18 ,19 ,20 ). 

The a lkalo id was described as pu rp le  in co lour (20) and has the
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fo llow ing p rope rties  (19) m .p t. 167-168°C, u v /i> max (m ethanol): 

224 (log £• 4 .11 ), 246(3.87), 275(4.41), 283(4.43), 355sh(4.02), 

370(4.33), 410(3.28), 433(3.29) nm.

max ethanolic potassium h y d ro x id e ) : 214 (log ^  4 .40 ),

230sh(4 .01), 297sh(4 .38), 307(4.48), 368(3.50) and 386(4.08) nm.

IR V ,fnax (Potassium brom ide), 1631, 1611, 1585, 1505, 1492, 

1460, 1400, 1366, 1357, 1330, 1310, 1300, 1275, 1250, 1160, 1150, 

1130, 1040, 900, 887, 875, 850 and 750 cm "1.

MS (M+) ;  m /e: 232(100), 231(12), 217(26), 190(10), 

116(14) and 98(15).

NMR (tr if lu o ro a c e tic  acid) 5.08(s , 3H N -CH 3) ,  7.55-8.62 

(ra 8H aromatic) and 8.95 (s., 1H aromatic) ppm.

Q uindoline (25) a yellow coloured a lka lo id  had also been

isolated from an ethanol e x tra c t o f the roots o f <3. sanquinolenta

(19 ). Its  p rope rties  were g iven as:

U V ^  (methanol) 227 ( lo g 6 4 .30 ), 269 sh (4 .4 5 ), 274

(4 .4 6 ), 330 s h {3.82) and 345(4.03) nm.

X  max ethanolic h yd roch lo ric  a c id ) : 224 ( lo g ^  4 .27 ),

242sh(3 .94), 273(4.36), 280(4.38), 350sh(4.03) and 368(4.26) nm.

IR V ' (potassium b rom ide): 1632, 1608, 1487, 1457, ̂ max
1396, 1370, 1333, 1222, 1150, 1140, 1122, 1105, 1000, 875, 865,

845, 837, 813, 754, 745, 738, 710 and 804 CID \
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Mass spectrum  (M+) : m/z. 218(100%): 217(8); 190(8); 109(12); 

9 5 .5 (4 ); 90(3) and 89(5).

A b lordeppey et aj_ (21) also reported  the 'H-NMR and 13C-NMR

assignments o f c ryp to lep ine  (Tables 2.6 and 2. 8, pages 6£>~64- •
13In a separate re p o rt, A lb e rt et^ aj_ (22) gave the 'H-NMR and C-NMR 

assignments o f c ryp to lep ine  as contained in Tables 2.6 and 2 . 8, 

page

1.7 Pharmacological P roperties o f C . sanquinolenta

A ccord ing  to Boakye-Y iadon (15) in Southern N igeria , the root
Ol

o f C sanquinolenta is used as^tonic and sometimes in^trea tm ent o f 

rheumatism and u rinogen ita l in fec tions . I t  was also reported  tha t 

aqueous e x tra c t o f the root o f the p lan t possess an ti-m ic rob ia l and 

a n ti-b a c te ria l p rope rtie s  against some u r in ä ry  tra c t pathogens and 

wound in fec tions . I t  was also said to possess a n ti- in fla m a to ry  

p ro pe rtie s . The s tudy  o f an ti-m ic rob ia l a c tiv ity  o f the aqueous 

e x tra c t o f the root o f th is  p lan t against fo u r u rinogen ita l diseases 

fo r  w hich the  p la n t is used by he rba lis ts  gave resu lts  which 

ju s tif ie d  its  use in^trea tm ent o f u r in a ry  tra c t in fec tions where

Candida albicans, Neisseria qonorrhoeae and Eschesichia coli are 

the offending pathogens b u t not against Pseudomonas aerug inosa.

I t  had been e a rlie r reported  th a t the root o f C. sanquinolenta is
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used along w ith  tam arind f ru its  as d y e s tu ff to dye goat leather 5

yellow by the Hausas in the n o rth e rn  p a rt o f N igeria ( 8) .  The 

Angolans are also said to use it  as yellow dye fo r lea ther. Aqueous 

e x tra c t o f the root is used in tra d ition a l medicine across West A frica  

fo r  trea tm ent o f malaria, wound and u r in a ry  tra c t in fections (16).

In 1992, N jar V .C .O . (17) reported  th a t in pa rts  o f Cross R iver 

State o f N igeria , the root e x tra c ts  o f (3. sanguinolenta are used as 

antidotes against most local poisons.

C ryp to lep ine  {22) had been isolated from th is  p lan t nearly  

s ix ty  years ago and had been shown to be hypotensive  -  causing a 

marked and pro longed fa ll in blood p ressure  in dogs as well as 

low ering o f body tem perature  (16). Bamgbose and Noamesi (23) also 

showed th a t C ryp to lep in  in h ib its  ca rrageen-induced oedema and th e re - 

fore can be usefu l in medicine as anti-in fla^m atory d ru g  in the same 

way as a sp irin  o r indom ethacin, a lthough crypto lep ine was found to
i«

be a weaker a n ti- in fla m a to ry  agent than indom ethacin. C rypto lep ine  

has also been shown to have a lpha-adrenorecep to r b lock ing  p rope rties  

and has the same potency as a d ru g  known as phentolamine

Besides the s trong  hypotherm ic e ffe c t, c ryp to lep ine  reduced 

considerab ly  the hypotensive  e ffects o f adrenaline as well as its  

renal vasco ns tric tive  e ffects  (24 ). l t  was also said to have low 

to x ic ity  ( 120g /k g  produced death in guinea p igs about 12 hours
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a fte r a d m in is tra tio n ). The hypotherm ic e ffec t p robab ly  exp la ins the 

use o f the p lan t in tra d itio n a l medicine against malaria feve r bu t 

the re  is no evidence o f any plasmodicidal e ffec t fo r the p la n t. 

However it  was reported  th a t c ryp to lep ine  from the roots o f C. 

sanguinolenta showed weak an ti-th rom b o tic  a c t iv ity .  Th is indoqu ino- 

line a lkalo id has also been screened fo r p u ta tive  a n tiv ira l,  an tifunga l 

and an tibacte ria l a c tiv it ie s  and found to e x h ib it prom inent a c tiv itie s  

against the yeast Candida albicans and all G ram -positive bacteria 

such as Salmonella th y p h i, E scherich ia  coli and Enterobacter 

aerugenes whereas ne ithe r an tifunga l nor a n tiv ira l p rope rtie s  was 

detected. The a lka lo id  was reported  to be tox ic  to the host cells in 

the a n tiv ira l jni v it ro  tes ting  System in concentra tion above lp g /1 . 

However, c ryp to lep ine  hyd roch lo ride  ( 2U) has been found to have a 

wide spectrum c f  a c tiv ity  against G ram -positive and Gram-negative 

bacteria as well as Candida albicans (25 ). C ryp to lep ine  H ydro

ch lo ride  also showed a g ro w th - in h ib itio n  e ffec t on Staphylococcus 

aureus.

1.8 The Benzocarboline A lka lo ids

Both c ryp to lep ine  (22) and qu indo line  (25) belong to the 

benzocarboline group iiM- The benzocarbolines are formed from 

carbolines (27) by fus ing  on another benzene r in g . The
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carboline (27) r in g  system consists o f a benzene r in g , a pyro ie  ring  

and a p y r id in e  r in g  fused in such a way th a t the pyro ie  r in g  is 

between the o the r two which are joined to i t  th ro u gh  its  2 ,3 - and 

4 ,5 - carbon atoms. Carboline (27_) r in g  can also be considered as a 

carbazole (28) r in g  in which one o f the benzene r ing s  has been 

replaced by p y r id in e .

There are fo u r classes o f the carboline Systems: cÄ^-carboline 

(29), ß  -ca rbo line  (30 ), ^ - c a r b o l in e  (31 )̂ and & -ca rbo line  (32) 

depending on the position o f the n itrogen  atom in the p y r id in e  r in g . 

Two classes o f the benzocarbolines are obtained depending on w hether 

the o the r benzene r in g  is fused to the benzene o r to the p y rid in e  

r in g  o f the ca rbo line . I t  seems the f i r s t  w ill contain twelve possible 

r in g  Systems, th ree  being de riva tives  from each o f the fo u r 

carbolines ( i .e .  possible centres o f attachm ent to the benzene r ing  

a re : 6 ,7 - , 7,%- and 8 ,9 - p o s itio n s ). So fa r on ly  one represen ta tive  

o f the benzocarbolines o f th is  dass appears to have been described 

in lite ra tu re  (26) i.e . 6 ,7-benzo-«C -carbo iine (33K  In the second 

dass the re  are two r in g  Systems derivab le  from « t-c a rb o lin e : 

3 ,4 -b e n zo -f-ca rb o lin e  (34) and 4 ,5-benzo-°C -carbo line  (3 £ ). From 

ß  -  as well a s ^ -c a rb o lin e s , on ly  one benzocarboline each c f  th is  

dass can be form ed. These are : 4 ,5 -b e n z o - ji-c a rb o lin e  (3£) and 

2 ,3 -b e n z o -y -c a rb o lin e  (3j0 re sp e c tive ly . In 6 " -benzocarboline, two
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r in g  Systems are as represented by 2 ,3 -benzo- <r- carboiine (38) and 

S ^ -b e n z o -d '-c a rb o lin e  (39).

Both qu indo line  and c ryp to lep ine  resemble each o the r bu t fo r 

the presence o f p y r id y l N -m ethyl g roup  in c ryp to lep ine  which is 

absent in qu indo line . However qu indo line  had been obtained from 

c ryp to lep in e . Selenium dehydrogenation o f c ryp to le p in  resu lted  in 

losS o f the N-m ethyl g roup  (26) .re su ltin g  in qu indo line .

1.9 G astric  U lcer

G astric u lcer is a gas tro in tes tina l disease which usually  occur 

on the lesser c u rv a tu re . Th is may be related to the position o f 

the muscle bundles u n d e rly in g  the mucosa (27 ).

They are usually  round b u t they may be oval, elongated or 

e llip tic a l. Except in the ea rly  stages, g a s tric  u lcers are deep and 

penetra te  the muscularis mucosae. Th is d is tingu ishes them from 

superfic ia l erosions which do not extend th rough  the m uscularis 

mucosae (28).

I t  is estimated th a t th ree  m illion persons in the United States 

are affected annually by peptic  u lce r (29 ). Most series re p o rt a 

male to female ra tio  o f 3:1 o r 4:1 (30 ,31).

Patients w ith  g a s tr ic  u lce r usually  p resent w ith  abdominal 

pain and d iscom fort localised to the ep igas tric  reg ion . The pain is
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described as "aching", "nagging", "cramplike" or "dull" and in most 

patients the pain radiates to the back, the Sternum or to the lower 

abdomen. Food or antacids relieve pain in most patients although in 

some (25% in a series) food precipitates or aggravates pain (32).

Nausea and vom itting  may occur in patients w ith  benign peptic u lce r.

In few patients vomitting may decrease or relieve pain.

G astric  U lcer and G astric  Cancer

I t  is extrem ely d if f ic u lt  and in most cases impossible to 

d iffe re n tia te  between g a s tr ic  u lce r and g a s tric  cancer on the basis o f 

signs or Symptoms. Epigastric pain , anorexia , vom itting  and bleed

ing occur w ith  about equal frequency in both diseases. D iffe re n tia tio n  

is usua lly  made by x - ra y , endoscopy w ith  b iopsy, cy to logy a n d /o r 

response to medical the rapy  (33).

Medical The rapy

Various forms o f medical the rapy had been p u t fo rw ard  fo r 

treatm ent o f peptic  u lce r which inc lude: f^osp ita liza tion , antacids, 

an ticho line rg ics , d ie ta ry  re s tr ic tio n  and the use o f special the rapeu tic  

agents.

Hospitalization has been associated with an increased heaiing 

rate of gastric ulcer in two studies (34,35).  D üring  these studies 

m-patients were hospitalized for four weeks. H ospita lization fo r

UNIV
ERSITY

 O
F I

BADAN LI
BRARY 



23

twelve days does not increase the healing rate o f g as tric  u lcer (36).

Antacids are p rescribed  fo r u lce r pa tients because they re lieve 

pain and i t  is hoped th a t they may hasten healing o f the u lce r (37 ).

A n ticho line rg ics  e .g . g lycopyrron ium  bromide (R ob inu l) are 

though t to in h ib it  acid secretion by b locking  an acetylcholine receptor 

on o r near the g as tric  parie ta l cell (38 ).

The purpose o f d ie ta ry  management is to elim inate ir r ita t in g  

foods and to p rov ide  adequate and continuous neu tra liza tion  o f acid . 

Lenhart in troduced  the concept o f fre q u en t small feedings and th rough  

the years, th is  d ie ta ry  regimen has been modified to include more 

m ilk and cream. Alcohol (e thanol) damages the g a s tric  musocal 

b a rr ie r  and may stim ulate g a s tric  acid secretion (40 ). U lcer pa tien ts 

should the re fo re  be advised not to d r in k  alcohol. S a licy lic  acid and 

ace ty lsa licy la te  are also known to damage the g a s tr ic  mucosa, produce 

mucosal erosions, cause ch ron ic  g as tric  u lcers and predispose to 

hemorrhage from e x is tin g  u lce rs . Patients w ith  g ra s tr ic  u lce r should 

the re fo re  be advised not to take a sp ir in -co n ta in in g  compounds.

O ther special the rapeu tic  agents inc lude : the use o f Histamine 

H ^ re c e p to r  antagonists e .g . Cimetidine, (41) use o f carbenoxolone (42) 

o r Bismuth compounds among o the rs .

Histamine , (43) exe rts  Physiologie and pharmacologic e ffects by 

in te rac tion  w ith  at least two d if fe re n t recep to rs : H ^ re c e p to rs  which
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mediate the action o f histamine on smooth muscle o f the g u t and 

bronch i and the H2~receptor which mediate the action o f histamine 

on the g as tric  parie ta l ce lls . Analogues o f histamine such as burima'- 

mide, metiamide (44) t, and Cimetidine (Tagamet) com petitive ly in h ib it  

the action o f histamine on the H2~recep to r. In man these d rugs  

e ffe c tive ly  in h ib it g a s tric  acid secretion (41 ).

The development o f carbenoxolone can be traced to the use o f 

ce rta in  p lants o r th e ir  e x tra c ts  in fo lk lo re  medicine as w ith  many 

o the r d ru g s . The treatm ent o f u lce r w ith  carbenoxolone o rig ina tes 

from the practice  o f using Licovice o r its  e x tra c t in treatm ent o f 

dyspepsia (42 ,43).

B ism uth-peptide  complex compounds d if fe r  from b ism uth- 

conta in ing  antacids in th a t they in te ra c t w ith  p ro te ins  to form 

p ro tec tive  bism uth complexes ra th e r than in ne u tra liz in g  g a s tric  

acid.

G astric  U lcer in  Experim ental Animais

To s tudy  g a s tr ic  u lce r in experim ental animals, they are f i r s t  

induced w ith  the u lce r in one o f many ways among which änclude: 

use o f necro tiz ing  agent such as indom ethacin, rese rp ine , ethanol, 

a s p ir in , liga tion o f py lo ru s  and hypotherm is re s tra in  s tress .

Though each o f these methods w ork by d if fe re n t mechanism bu t
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im po rtan tly  they are a!l associated w ith  h ighe r values o f free  ga s tric  

a c id ity .

In hypotherm ic re s tra in t s tress-induced  u lce r, the animals were 

immobilized in re s tra in t cages and placed in a ven tila ted  re fr ig e ra to r  

maintained at a tem perature o f -4°C  fo r two hours (45).

Indomethacin dose o f 40mg/kg body w eight had been found to 

be e ffec tive  at induc ing  g a s tric  u lcer in experim ental animals (46, 

47,48).

5mg kg 1 body w eight o f reserp ine adm inistered to ra ts  have 

been found e ffec tive  in induc ing  u lce r (49 ). 1ml o f 80% ethanol is 

also acclaimed e ffec tive  (14,50) in induc ing  u lce r.

A ccord ing to the method o f Shay et^ a£ (51,52) the technique 

o f liga tion  o f p y lo rus  invo lves lig h t anaesthesia and care need be 

taken not to cause b leeding o r to occlude blood vessels.

1.10 Malaria

Malaria is a pa ras itic  disease. It is one o f the most im portant 

diseases a ffe c tin g  the population over wide areas o f the world, most 

especially the trop ica l and sub -tro p ica l regions (53 ). It has been 

regarded as the w orld 's  g rea test k ille r  ahead o f cancer o r any o f 

the heart diseases (54).
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For years, the causative organism was unknown u n til 1880 

when Alphonse Laveran, a French army surgeon discovered the 

malaria parasite  in human blood and Ross in 1897 observed the sporo- 

genic forms o f the parasite  in an anopheles mosquito (55).

In sp ite  o f in tens ive  e ffo r ts  and Programme fo r d rug  contro l 

and eradication o f malaria in s titu te d  by the World Health O rganization 

(56), i t  is s til l a major cause o f m orta lity  among the pa ras itic  

diseases th a t beset man in the warmer pa rts  o f the w orld . The 

disease has adverse e ffec t on the physical development o f the people 

the reby  re ta rd in g  th e ir  social, in te llectua l and po litica l p rogress (57). 

Man has endeavoured to con tro l malaria by e lim inating the malaria 

parasites o r by in te r ru p tin g  th e ir  transm ission by the use o f 

insectic ides. A t p resent in T rop ica l A frica  where the disease is 

endemic, chemotherapy is the main and o ften the on ly  o pe ra tiona lly , 

adm in is tra tive ly  and financ ia lly  feasible method o f malaria contro l 

especia lly in ru ra l areas, Technical and financia l constra in ts  having 

considerably reduced the use o f residual insectic ides (58). 

C onsequently, the use o f d rugs  fo r chem oprophylaxis and treatm ent 

has been o f p a rtic u la r im portance.

Quinine, (45)the active  p rin c ip le  o f cinchona b a rk , the f i r s t  e ffec tive  

antim alaria d ru g  has proved to be such a good suppresant fo r malaria 

th a t it  remained the mainstay o f antim alaria l the rapy  fo r cen tu ries (59).
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It was a b it te r  experience o f n o n -a va ila b ility  o f qu in ine  from cinchona 

ba rk  d u rin g  the World War I tha t led to organized e ffo rts  to develop 

syn the tic  antim alaria l d rugs  as S ubstitu tes. This led to the develop

ment o f the f i r s t  syn the tic  antim alaria l d ru g , Pamaquine in 1926 by the 

Germans (60). Mepacrine (46) was synthesized in 1930 and ch loroqu ine 

in 1934.

Pamaquine is a member o f the 8-am inoquinolines (47) w hich, 

a lthough was v e ry  active  against avian plasmodia, was not ve ry  active  in 

human malaria and was found tox ic  in man (61). The most im portan t o f 

these syn th e tic  antim alaria l Compounds was ch loroqu ine b u t was in it ia lly  

set aside because o f to x ic ity  (62 ). The loss o f Java in 1942 by the A llies 

d u rin g  World War II meant loss o f supplies o f qu in ine , the re fo re  a Pro

gramme to exp lo it syn the tic  antim alaria l d rugs  was s ta rted  in United States 

under the Walter Reed Arm y In s titu te  o f Research (62). The most im port- 

ta n t antim alaria l d rug  which emerged under th is  programme was ch loroqu ine 

(4 8 ). But th is  was on ly a red iscove ry  in th a t it  had been e a rlie r 

synthesized by the Germans in 1934. A fte r  the w ar, synthesis o f a n ti

malarial d rugs  continued and th is  led to the commercial development o f 

p roguan il (49) and pyrim etham ine (50) (63).

Since ch lo roqu ine , p roguan il and pyrim etham ine were ra p id ly  e ffec - 

tive  against e ry th ro c y tic  stages o f all species o f plasmodium and prim a- 

quine (51) was e ffec tive  against e xo e ry th ro cy tic  stages, the problem
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appeared solved. However, when Plasmodium fa lc iparum  resistance to 

ch loroquine was reported  in the late 1950s and in add ition  many 

s tra ins o f malaria parasites were also found res is tan t to the o ther 

available d ru g s , the need to develop d rugs  e ffec tive  against these 

d ru g -re s is ta n t s tra ins  arose (61 ,64). One the best new d rugs  is 

mefloquine, a syn the tic  compound which is a close analogue o f quinme»

This search fo r new antim alaria l d rugs  has been a continuous 

one fo r two reasons: F irs tly  since the d iscovery o f ch lo roqu ine - 

res is tan t s tra in  o f P. fa lciparum  in 1959 in Latin America, res is tan t 

s tra ins  to o the r antim alaria l d rugs  have been found w ith  increasing 

frequency (65 ,66). Secondly, there  have been series o f reports  tha t 

many o f the synthesized antim alaria l d rugs  in the m arket have 

adverse side e ffects (67 ,68).

The search fo r more e ffec tive  and less tox ic  d rugs  fo r malarial 

management has not been re s tric te d  to syn th e tic  e ffo rts  o f medicinal 

chemists, the need fo r in tensive  Screening o f p lants fo r b ioactive 

agents has been recognized as a va lid  approach to the problem (69). 

Th is approach is a lready y ie ld ing  good d iv id e nd s ; an example o f a 

new antim alaria l d rug  obtained from p lan t source is Quighaosu 

(a rte m is in in ). I t  was obtained from the Chinese medicinal herb 

Artem isia annua L. Quighaosu has been reported  to be active  against 

some s tra ins  o f chloroquine^- res is tan t P̂ _ fa lc ipa rum .
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Aqueous e x tra c t o f the root o f C ryp to lep is  sanguinolenta is used 

in tra d ition a l medicine across West A frica  fo r  the treatm ent o f maiaria 

(16 ). This Claim however is not supported  by sc ien tific  data and it  is 

not documented in avaiiable lite ra tu re s .

1.11 The Aim o f T h is  S tudy

As reviewed above, Ei. anqolense and C. sanguinolenta are 

medicina! plants used locally in the treatment of ulcer and maiaria 

respectively; but these Claims have not been scientificaliy verified and 

documented.

The objective of this research work the re fo re  is to investiga te  

these Claims by carrying out the phytochemical and pharmacological 

studies of these plants to see if they actually possess these p rope rtie s , 

thus establishing a rational basis for their use in tra d itio n a l medicine.

I t  is also hoped th a t th is  w ork w ill estab lish  the bioactive 

p rinc ip les  in these p lants responsib le fo r  th e ir  medicinal p ro pe rtie s , 

thus encouraging local sourc ing o f d ru g  raw materials and co n tr ib u tin g  

in search fo r new and more e ffec tive  d rugs  in chem otherapy.

A ttem ptsw ill also be made to determ ine the mode o f action o f any 

such b ioactive compound(s) isolated where possib le.
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CHAPTER TWO 

RESULTS AND DISCUSSION

2.1 E x tra c t from Stern B a rk  o f E. angolense

The ex trac tion  o f 200gm o f d ried  pu lve rized  stem ba rk  o f EE. 

angolense a ffo rded  15.0gm o f the crude methanolic e x tra c t, a 7.5% 

y ie ld  , Chrom atographie frac tiona tion  o f 5.0gm o f the crude  e x tra c t 

gave 1.51gm o f methyl angolensate labelled EA1 (30% y ie ld ) .

h 5.0gm o f crude e x tra c t gave 1.51g o f methyl angolensate 

. ' .  15gm o f c rude e x tra c t w ill g ive  (1.51x3)gm  o f methyl 

angolensate = 4.53gm.

Thus the percentage y ie ld  o f methyl angolensage from the stem 

b a rk  o f IE. angolensate = x = 2.26%.

2.2 E x tra c t from  the Root B a rk  o f E. angolense

450gm o f the d ried  and pu lve rized  root b a rk  o f £ . angolense 

a ffo rded  31.0gm o f the crude e x tra c t (7% y ie ld ) . Chrom atographie 

frac tiona tion  o f 5.0gm o f the crude e x tra c t gave 0.2gm (4% y ie ld ) o f 

methyl angolensate.

5.0gm o f crude  e x tra c t gave 0.2g o f methyl angolensate,
0 2 31 0. * .  31.0gm o f crude e x tra c t w ill g ive  (p -^  x — )gm = 1.2gm o f

methyl angolensate. The percentage y ie ld  o f methyl angolensate from
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the root ba rk  o f E_. angolense the re fo re  is

1.2 100
450 X 1 0.27%.

Thus the y ie ld  o f methy! angolensate from the stem ba rk  is h ighe r 

than the y ie ld  from the root ba rk  o f IE. angolense.

2.3 Spectroscopic Data

Nuclear Magnetic Spectra (NMR)

The 'HNMR o f methyl angolensate (E A I) is shown in F ig . 2 .1 .

The assignments are as shown in the experim ental section and it  is

contained in Table 2 .1 . These data and its  assignment are in agree-

ment w ith  those p u t fo rw a rd  by Bevan et  ̂ a£ (10) for the structure o f

methyl angolensate and O llis and Ward (80) fo r the s tru c tu re  o f

andirobin (40 ).

13The C-NMR of methyl angolensate (Fig. 2.2) resolved fo r 

27 carbon atoms whose values are as follows: five methyl carbon 

Signals at: 13.69; 21.42; 21.58; 25.81 and 52.01. Six methylene 

carbon Signals at 23.69, 29.26, 32.62, 33.74, 39.37 and 111.48.

Seven methine carbon Signals at: 42.86; 49.86; 77.16; 79.53; 109.88; 

140.72 and 142.70. Other Signals include: The th ree  carbonyl carbon 

Signals at: 169.94: 173.80 and 212.67 and the o le fin ic  qua rten a ry  

carbon Signal at 145.77. The list of assignment o f these carbon 

Signals is contained in Table 2.2 .
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F ig . 2.1 ER-1 IH NMR IN C0CL3

HLHEfli.001 DRTE 5-4-93
SF 500.135
sr 33.0
01 7456.391
SI 65536
TD 327683W 3676.471
HH/PT .112
PW 5. 0
RD 0. 0
RQ 4. 456
RG 100
NS 16JE 297
FW 4600
32 G. 0
DP 631 P 3
LB -1.500GB . 200CX 25. 00
er 0. 0C 1 7.739

3.0
I

2. 0
I

1 . 0
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F ig . 2.1 ( i i )  : Efl-l 1H NMR IN CDCL3 CGflUSSIAN MULT.)
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Table 2 .1 : Proton Chemical s h ifts  fo r  m ethyl angolensate
in CDCI3

Position
Chemical S h ift S 

Methylangolensate (10)
(ppm)

EA-1

1 3.54 (1 H, q) 3.50 (1 H ,q  J= 4 .1 H2)

M \Y r\, S')

18 0.88 (3H ,S) 0.83 (3H,S)

19 0.95 (3H.S) 0.95 (3H,S)

21 7.35m 7.40 m

22
7.38 4cf

23 6.4m 6.35 m

30 1.2 (3H ,S) 1.12 (3H,S)

31 1.06 (3H ,S) 1.02 (3H ,S)

32 5.12 (1H,S) 5.12 (1H,S)

32 4.97 (1H,S) 4.87 (1 H,S)

OMe 3.73 (3H,S) 3.68 (3H ,S jUNIV
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2.2 : E fl— X X 3 C NMR IN CDCL3
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Table 2.2:

38

13C-NMR data in ^ - v a lu e s  from  TMS fo r  m ethyl
angolensate (EA-1)

Carbon
Position

Chemical S h ift 
(ppm)

Number o f 
attached H

C -l 77.159 1
C-2 39.372 2
C-3 169.941 0
C-5 42.865 1
C-6 35L-62(h 2
C-7 173.798 0
C-8 145.774 0
C-9 49.861 1
C - l 1 2
C-12 2
C-15 33.735 2
C-16 212.666 0
C-17 79.525 1
C-18 13.688 3
C-19 21.415 3
C-30 21.576 3
C-31 25.814 3
C-32 111.470 2
C-21 109.877 1
C-22 140.723 1
C-23 142.699 1
O-rvic 52-002 3
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The above assignment is on the basis o f the Chemical s h ift
13

theory and aided by the 'H - C 2-D Chemical shift correlation 

spectra (F ig . 2.3) and the methyl (-CH^), methylene ( ’5CH2) and 

methine ( ~CH) spectrum (F ig . 2 .4 ).

Mass Spectra (MS)

The MS by e lectron impact (E l) fo r methyl angolensate (E A I) 

is shown in F ig . 2 .5 . The spectrum ind icated the molecular ion peak 

at M+ 470 (100) which also form  the base peak ion. O ther prom inent 

fragm ents observed w ith  the percentage re la tive  abundance shown 

in parentheses are as fo llow s: 374(11.0); 359(13.0); 332(12.0); 

210(24.9); 164(25.7); 148(52.4); 121(12.9); 95 (65 .7 ); 69 (31 .5 ); 

243(13.5); 227(6 .4 ); 244(11.4); 245(5 .7), 147(25.1); 149(38.0), 119 

(3 3 .7 ); 120(32.9); 209(18.1); 211(9 .5 ); 177(9 .9 ); 178(7.1) and 

179(8 .6).

The Chemical ion ization (C I) mass spectrum  in g lycero l (F ig .2.6) 

showed a peak at mlz471. This is due to the protonated El molecular 

ion at mlz 470 i.e .  (M+1)+ peak. The MS peaks reported  above are 

identica l to those reported  and discussed by Bevan et  ̂ a]_ (10) fo r the 

s tru c tu re  o f methyl angolensate.

The accurate mass spectrum  gave the accurate mass o f the 

molecular ion o f methyl angolensate as 470.2307 calculated is 470.5588.
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F ig .  2 .4 :  Efl-i 13C DEPT CH AND CH3 + CH2
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0329MS0001 Scan 1 (Av 61-66 Acq) 100%=9691 mv 29 Mar 93 11:39
LRP +EI H.Holland/ EA-1

F ig . 2 .5 : Mass Spectrum o f EA-1 (E lectron Impact)
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0902MS0001 Scan 1 RT=0:00 (Sub) 100%=761 m v2 Sep 92 14:33
LRP H.Holland/ Sample EA-1 in glycerol

100-1

50 —

183

F ig . 2 .6 : Mass Spectrum o f EA-1 (Chemical lon iza tion)
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Elements! A na lys is

Elements! analysis o f methyl angolensate (F ig . 2.7) gave 

C = 69.41; H = 7.58 and N = ND (Not D e tected ). Th is agrees w ith  

th a t ca lcu la ted: C = 68.9 and H = 7.3% fo r  The resu it

o f the elementa! analysis confirm s the absence o f n itrogen  as shown 

by the labo ra to ry  te s t. T h is  corrected  the impression tha t the 

isolated compound EA-1 m ight be an a lka lo id  as ind icated by a posi

tiv e  D ragendoff's te s t . This shows th a t not all compounds tha t 

g ive  a pos itive  D rangendo ff's  tes t are a lka lo ids.

In fra - re d  Spectrum (IR )

The IR spectrum  o f methyl angolensate in potassium bromide

(F ig . 2 .8) showed the presence ofJS -s u b s titu te d  fu ran  r in g

(V  1503 and 875 cm’ ^) -lactone r in g  and ester (v ?  1735r max max

and 1720 cm 1 re s p e c tiv e ly ) .

The UV spectrum  taken in ethanol showed only absorption 

due to the fu ran  r in g . ^  max 205.3 nm (logg 3.95) (F ig . 2 .9 ).

Pharmacological Data on E angolense E x tra c t

2 .4  T o x ic ity  S tudy

The to x ic ity  s tudy  w ith  the crude  b a rk  e x tra c t of jE. 

angolense showed th a t the e x tra c t was not tox ic  when doses rang ing

44
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Guelph Chemical Laboratories Ltd.
240 Sllvorcrook Parkway N.. Guetph, Ontario, Canacta N1H 1E7 Tel (519) 836-2313 Fax (519) 836-3273

April 12, 1993 Our Report No. 34160

H. L. Holland 
Department of Chemistry 
Brock Üniversity 
St. Catharines, Ontario 
L2S 3A1

Results of Analysis

RESULTS

Sample No. Carbon Hydrogen Nitrogen
% % %

EA-1 69.41 7.58 N.D.

N.D. ra Not,Detected

R. N. Pandey, Ph.D., Queen's"
General Manager, Research & Services

4

Fig. 2.7:  Elemental Analysis o f EA-1
*

UNIV
ERSITY

 O
F I

BADAN LI
BRARY 



FILE NAME E A - 1 GAIN : 2 A N A L E C T  FX -  62  60
S C A N S 6 4 DET : T G S O R D  : #/oT
B K G 64 R E S : 4 C M - 1 AB S C : W A V E N U M B E R
APOD H A P P - G E N Z E  L D A T E T f M E  :
C O M M E N T K B r  p e l l e t

Fig.2.8: In f ra  - r e d  spec t rum o f  E A — 1UNIV
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O r d i n a t e  M ax im um  1.000 
O r d i n a t e  Min imum 0 000 
Upper  W a v e le n g t h  600-0 nm.
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B a n d w i d t h  1. 0 nm 
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Fig. 2.9: U lt ra  -  v io le t  spec+rum of E A - 1
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from 20-200g kg  ̂ body w eight was adm inistered to tw e n ty - f iv e  male 

ra ts  in five  g roups. The adm in is tra tion  o f the d ru g  was th rough  

the oral route  da ily  fo r five  days.

A dose as h igh as 200g kg 1 ne ithe r caused any death nor 

any observable Symptoms. In add ition  no Symptoms o f d iarrhoea o r 

S tereotypie behaviour were observed over the one week period o f 

s tu d y .

2.5 Experim ental C as tric  Lesions

This experim ent was perform ed on both the crude  ba rk  e x tra c t 

o f E.jangolense and the isolated methyl angolensate.

1. Experim ent w ith  C rude E x tra c t

In the u lce r s tud ies , indomethacin (40mg kg adm inistered 

in tra p e rito n e a lly  was e ffe c tive  in induc ing  acute g a s tr ic  mucosal 

damage. Th is dose has been reported  to be e ffe c tive  in induc ing  

g a s tr ic  ulceration(47,48). The data presented in F ig . 2.10 and 

Table 2.3 show th a t the methanol e x tra c t o f EI. angolense 

produced a dose-dependent gas trop ro tec tive  e ffec t in indom ethacin- 

induced u lcera tion in ra ts . Doses rang ing  from 400 to 800mg kg 1 

exerted s ig n ifica n t p ro te c tive  e ffe c t. Total p ro tection  was exerted 

at a dose o f 1,600mg kg . The cy top ro tec tion  produced by 

propranolo! (40mg kg ^) is lower than th a t caused by 800mg kg 1

48

o f the e x tra c t.
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Table 2 .3 : E ffec t o f  methano! e x tra c t o f E. angolense
on g a s tr ic  mucosal lesion induced by  
indomethacin

T reatm ent*3 Ulcer Index*3
Percent in h ib itio n  

o f u lcera tion  c 
(%)

C ontrol

(2% 'Tween' 80* 
2ml k g " 1, P.O) 1 .8±0.2

E. angolense 
(mg kg -1 , P.O)

200 1.2 ± 0 .1 33.3
400 0.8±0.08d 55.6
800 0 .1±0.02d 94.4

1,600 0.0±0.00d 100.0

Propranolol
(40 mg kg 1* P.O) 0.4±0.07d 77.8

3 Seven animals were used in each te s t.

b U lcer = Mean degree o f % o f g roup 
index u lcera tion  x u lcerated

100
Ulcer index U lcer index

c % in h ib itio n  o f u lcera tion  = in con tro l ~ in tes t x 100
Ulcer index in con tro l

d S ign ifican t compared w ith  con tro l (P -^0 .0 5 ).^-'Tween' - PoCy Oxy &r\a  ̂ mctko-  ö(epiteUNIV
ERSITY
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Figure 2.10: Chart showing 
ulceration of the percentage inhibition of

various doses of extract and propranoiol

Dos (mg kg“l)

A = 200 mg kg“  ̂ of E. angolense C x t r a c ■

B = 400 " *f M ff f f

C = 800 " If f f f f f f

D = 1600 " t» f f ff ft

-1E 40 mg kg of propranoiol.
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The h ighest dose o f the crude e x tra c t th a t was used in the 

acute to x ic ity  s tu d y , and which d id  not cause any death was 

200g kg ^ . Th is dose is over a hundred times tha t o f the e x tra c t 

(1.60g kg 1) which con fe rred  tota l p ro tection  against indom ethacin- 

induced g as tric  mucosal in ju ry .  Th is is an ind ica tion  th a t the 

e x tra c t has a wide margin o f safety and th a t oral adm in is tra tion  o f 

the p lan t e x tra c t as i t  is used tra d itio n a lly  may not have any 

immediate de le terious e ffe c t.

In an e a rlie r s tudy  (14) 50g kg  ̂ o f the aqueous e x tra c t o f 

Ei. u t i le , another species o f the genus Entandrophragm a was reported  

to cause to ta l p ro tection  in a lcoho l-induced g a s tr ic  u lcera tion  in 

mice and ra ts . In th is  s tu d y , a dose o f 1.6g kg 1 o f E angolense 

con fe rred  tota l p ro tection  against indom ethacin-induced ga s tric  

mucosal damage.

2. Experim ent w ith  the  Isolated M ethyl angoiensate (EAI)
The resu lts  presented in Table 2.4 and F ig . 2.11 show tha t 

methy! angoiensate (EA I) isolated from E. angolense produced a 

dose-re lated gast.ropro tective  action in indom ethacin-induced 

u lcera tion  in ra ts . A dose o f 40mg kg 1BW produced s ig n ifica n t

p ro tec tive  e ffe c t. Total p ro tection  was exerted  at a dose o f
-1 -1 90mg kg . The cy top ro tec tion  produced by proprano lo l (40mg kg )

was lower than th a t caused by 40mg kg 1 o f the methy! angoiensate.
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Table 2 .4 : E ffec t o f  m ethyl angolensate (E A -1) on g a s tr ic
mucosal lesion and to ta l g a s tr ic  acid conten t 
induced by indomethacin

Treatm ent a Ulcer
Indexb

% in h ib itio n  
o f u lcera tion

Total g a s tric  acid 
content uEq HCI/IOOg 

B.W.

C ontrol

A (2% Tween 80 
4ml k g '1 B .W .)

M ethylangolensate
\{.R iy Kg-1 B .W .)

2.83±0.62 - 59.7113.9

B 20 1.55±0.06d 45.3% 36.015.7

C 40 0,6010.07d 78.8% 19.715.1

D 80 0.00±0.00d 100% 18.118.5

E Propranolol

(40 mg kg -1 B.W) 1.1710.62 58% 43.819.2

a Five animals were used in each test

b U lcer = Mean degree o f % o f g roup  
index u lcera tion  x u lcerated

100
Ulcer index U lcer index

c % in h ib itio n  o f u lcera tion = in con tro l ~ in test x 100
Ulcer index in contro l

d S ig n ific a n t com pared w ith  c o n tro l (P < c0 .05 ).
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Fig. 2.11 :

A = 
B = 

C = 

D = 
E =

C hart o f percentage In h ib itio n  o f u lcera tion  by E A -1 .

con tro l (2% Tween 80 4ml kg 1 BW 
20mg kg  ̂ BW o f m ethyl angolensate 
40mg kg  ̂ BW o f methyl angolensate 
80mg kg  ̂ BW o f methyl angolensate 
40mg kg 1 BW o f p ro p ra n o to i.
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This indicates th a t methyl angolensate is more po ten t than 

proprano lo l in p ro tec ting  against g as tric  u lcera tion  induced by 

indom ethacin.

2.6 Tota l A c id ity  o f G astric  C ontent

The s ig n ifica n t reduction  in to ta l in tra -g a s tr ic  acid secretion 

by methyl angolensate as shown in Table 2.U s tro n g ly  suggest tha t 

the compound may act by in h ib it in g  the g a s tr ic  acid secretion by 

the parie ta l ce lls . Excessive g a s tric  acid secretion has long been 

reported  to p lay a major role in g a s tric  u lce ra tion  (81 ). The 

secretion o f g a s tric  acid is regulated by the autonomic nervous 

System; the sym pathetic nervous System decreasing acid secretion 

while the parasym pathetic nervous System th ro u gh  vagus nerve 

increasing acid secretion (71 ).

2.7 Mechanistn o f  G astric  U lcera tion by M ethyl Angolensate

Tables 2.5a to 2.5c show the e ffec t o f m ethyl angolensate on 

basal-, h istam ine- and carbacho l-induced g a s tric  acid secretion in 

male alb ino ra ts . Th is d ru g  reduced basa l-, h istam ine- and 

carbacho l-induced g a s tr ic  acid secretion ind ica ting  th a t th is  com

pound competes w ith  histamine receptors as well as b lock ing  the 

cho line rg ic  mechanism o f g a s tric  acid secre tion.
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Table 2 .5a: E ffec t o f methyl angolensate (40 mgkg ^ W )
and histam ine (1 .0  mgkg BW) on g a s tr ic  acid 
secretion in  male a lb ino ra ts

Basa! Methylangolensate Histamine

0.210.01 0 0.110.01 0.810.02

0.110.01 0.110.01 0.910.02

0.210.01 0.0510.01 0.910.01

0.310.01 0.0510.01 0.0710.01

0.210.01 0.110.01 .

IVtean 0.2±0.01 0.0810.01 0.8310.02
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Table 2 .5 b : Combined e ffe c t o f  m e thy lango lensa te  (40 mgkg
BV#), histam ine (ICO mgkg BW) and m ethyl .
angolensate (40 mgkg ) p lus histam ine (1 .0  mgkg ) 
on gasträc acid secretion in  male a lb ino ra ts

Basal M ethylangolensate Histamine
Methylangosate

Histamine

0.310.02 0.310.02 1.010.03 0.610.02

0.310.02 0.210.01 1.2010.02 0.710.02

0.310.02 0.410.01 0.9010.01 0.510.01

0.410.02 0.210.01 1.2010.01 0.410.01

0.310.02 0.210.01 0.810.01 0.510.01

Mean 0.3210.02 0.2610.01 1.0210.02 0.5410.02
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Table 2 .5c : Combined e ffe c t o f m e th y ^n g o le n s a te  (40 mgkg
BW), carbachol (I.O m gkg BW) and methy! 
angolensate (40 mgkg- ^ ) ,  p lus carbachol 
(1j;0 mgkg- ^) on g a s tr ic  acid secretion in  male 
a lb ino ra ts .

Basal Methylangosate Carbachol Methylangosate
Carbachol

0 .2±0.01 0.110.01 0.910.01 0.510.02

0.1±0.01 0.1±0.01 0.810.01 0.610.02

0.2±0.01 0 .2±0.01 1.110.01 0.710.01

0.2±0.01 0.1510.01 1.210.02 0.510.02

0 .2±0.01 0.110.01 0.810.01 -

Mean 0 .18±0.01 0.1310.01 0.9610.01 0.5810.02
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The data presented in th is  thesis p rov ide  fu r th e r  experim ental 

Support fo r the use o f the stem bark  o f IE. ango lensg as an a n ti-  

u lce r d ru g  and also established the fact th a t methyl angolensate is 

the active  p r in c ip le .

2.8 Phytochemical Data on C. sanguinolenta E x tra c t

Fractionation o f 5.0gm o f the crude e x tra c t using p repa ra tive  

tlc  a ffo rded  a combined w eight o f 0.035g (35mg) o f CS-1 (since 

the separated bands o f CS-1 and CS-2 had been found id e n tica l). 

Th is g ives a 7% y ie ld  o f the compound from the crude methanolic 

e x tra c t.

F ractionation o f 2.5gm o f the crude e x tra c t using the neutra l 

alum ina-packed column chrom atography a ffo rded  0.35gm o f CS-1 

(13% y ie ld ) . These resu lts  confirm  the speculation th a t there  tuene. 

some b ind ing  o f the CS-1 compound to the silica gel both in the 

s ilica -ge ! packed column and also in the p tlc  p u r if ic a tio n .

2.9 Spectroscopic Data on CS-1 

Nuclear Magnetic Resonance Spectra

The spectra lda ta  fo r CS-2 (Table 2.6a) are identica l to those 

o f CS-1 hence they are considered as one w ith  the labe lling  o f C S-1. 

The 'H-NMR(<£ ) spectrum  o f CS-1 (F ig . 2.12) showed the
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Table 2.6a: Comparative pro ton  Chemical s h if t  fo r
c ryp to le p in e , CS-1 and CS-2 in  CD^OD

Position Cryptolepine Cs- 1 Cs- 2

1 8.02 8.48 8.49

2 7.90 7.93 7.94

3 7.96 8.18 8.19

4 8.15 8.66 8.67

6 8.31 8.75 8.76

7 7.19 7.56 7.57

8 7.96 7.94 7.95

9 7.68 7.83 7.84

II 8.82 9.14 9.16

n - c h 3 5.11 5.12

ftr
The N-CH3 signalj,was b u rr ie d  under the 
CD3OH signal in the spectrum  F ig -2 .1 3 .
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fo llow ing Signals: 5.11 ( 3 H ,s , ) ;  7 .56(1H , J 7 .1 ,1 .0  H z); 7.83 (1 H d 

J :8 .3  Hz);. 7 .94(2H A t J:'8 .4 , 8.0 H z); 8.18(1 H ra J :6 .9 ; 5.5 H z); 8.48 

(1H d J :8 .2 , H z); 8.65C1H d J :9 .1 ) ;  8 .75 (1H d J:84 , 0 .9 , H z); 9.14 

(1H S ) . Th is data was compared w ith  th a t o f c ryp to le p in  an 

a lkalo id p rev ious ly  isolated from th is  p lan t (21,22). However, the 'H - 

NMR spectrum  o f CS-1 and th a t o f c ryp to lep ine  are not identica l as 

can be seen in Table 2 .6b . Th is d iffe rence  is too much to be 

expla ined as being due to the so lvent e ffe c t. Furtherm ore  the 

'H-NiVlR spectra o f both CS-1 and an au then tic  sample o f c ryp to lep ine  

(supp lied  by D r. H .L . Holland) (F ig . 2.13) was obtained under 

s im ilar experim ental conditions to annul any bias th a t m ight be due 

to so lvent e ffec t o r ins trum en t. D iffe re n t resu lts  were obtained as 

shown in Table 2.6a. The 'H-NMR o f CS-1 showed the presence o f 

one 3H,S at 5.11 due to N-CH^ p ro tons ; e igh t arornatic protons 

m u ltip le t ( 7 .82-8.61) and one arornatic p ro ton  s ing ie t at 9.14.

The ^C -N M R  o f CS-T (F ig . 2.14) resolved fo r s ixteen carbon 

atoms having the fo llow ing va lues: 40.7, 114.4; 115.4; 118.3;

123.0; 126.2; 126.9; 128.1; 128.4; 131.2; 134.0; 135.2; 135.4; 137.3;

139.9 and 147.9.

The lis t o f spec ific  assignment o f these signais and a com pari- 

son w ith  those reported  fo r c ryp to lep ine  is shown in Table 2 .8 .

The d iffe rence  in the Signals especially due to carbon atoms 2,3,
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Table 2 .6 b : Proton chemica! s h ifts  fo r  c ryp to lep ine
in DMSO, CPCI3, and fo r  CS-1 in  CD3OB

Chemical Shift 6  (ppm)
Position DMSO (22) CDCI3 (21) CD3OD for Cs - 1

1 8.40,(d,J=8.2) 7.92(d,J=8.0) 8.48 (d,J=8.2)

2 7.69(dd,J=7.9,6.6) 7.46(dd,J=8.0,7.5) 7.93(dd,J=7.0,7.9)

3 7.90(dd,J=9.1,6.8) 7.69(dd,J=8.7,7.5) 8.18(m.,J=6.9,5.5)

4 8.53(d,J=9.2) 7.83(d,J=8.7) 8.65(d,J=9.1)

5 8.51(d,J=7.6) 7.75(d,J=8.0) 8.7 5(d,J=8.4,0.9)

6 7.05(dd,J=8.6,6.8) 6.76(dd,J=8.0,7.2) 7.55(dd,J=7.1,1.0)

7 7.53(dd,J=8.6,6.6) 7.37(dd,J=8.0,7.2) 7.94(t ,J=8.4,8.0)

8 7.66(d,J=8.6) 7.65(d,J=8.0) ' 7.83(d,J=8.3)

9 8.95, S 8.45, S 9.14, S

N-CH3 4.92, S 4.32, S 5.11, S

/
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Table 2 .8 : 13C-NMR Data in -va lues  fo r  c ryp to lep ine
in  DMSO, CDCI3 and fo r  CS-1 in  CD3OD

Position DMSO (22)
Chemical Shift 

CPC13 (21)
(ppm) CD3 OD for Cs -  1

1 129.6 129.6 131.2
2 123.9 123.4 128.4
3 128.9 128.5 134.0
4 116.6 114.8 118.3
4a 132.8 132.5 137.3
5a 139.0 138.9 135.2
5b 113.8 113.3 115.4
6 125.1 123.5 126.1
7 116.6 117.0 123.0
8 130.4 130.6 135.4
9 119.5 119.8 114.4
9a 160.0 161.0 147.9

10a 144.4 145.0 139.9
11 126.2 126.3 126.2
11a 124.4 124.3 128.1

n -c h 3 38.9 37.8 4 0 .7
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4a, 5b, 7, 8, 9, 9a and 11a is much. Th is  fu r th e r  In4r<-*tes th a t 

compound CS-1 f^oy not be c ryp to lep in e .

In fra - re d  Spectrum (F ig . 2.15)

V max (potassium b ro m id e ): 3400, 1640, 1500, 1450, 1380,

1299, 1258, 1158, 1139, 1115, 1035, 905, 860 and 760 cm-1

The IR spectrum  o f compound CS-1 exh ib ited  ve ry  few bands 

in the functiona l g roup  region (4000-1600 cm "*) and many sharp 

and intense bands in the f in g e rp r in t region (1600-660 cm 1) .  The 

absorp tion  band between 3500 and 3420 cm 1 is s trong  and broad. 

Th is may be a ttr ib u te d  to the N-CH^ S tre tch ing  V ib ra tio n .

The absorp -
-1

tion  band at 1640 cm can be a ttr ib u te d  to the C = N S tre tch ing  

V ib ra tion  while those observed at 1350, 1299 and 1258 cm 1 can be 

a ttr ib u te d  to the C-N S tre tch ing  V ib ra tion  in the a ry l r in g . The 

s trong  absorption bands at 1610, 1500 and 1450 cm 1 may be 

a ttr ib u te d  to the C=C aromatic r in g  V ib ra tion  which is confirm ed by 

the out o f plane and su b s titu te d  aromatic r in g  absorp tion  bands at 

905, 860 and 760 cm .

U ltra -V io le t Spectrum (F ig . 2.16)

A max (e th a no l): 223' 24i»' 273' 281 -5, 297, 306, 368 and 

385nm. The intense absorp tion  suggest the presence o f conjugated 

System in the compound.
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Mass Spectra (MS)

The MS by e lectron impact (E l) fo r CS-1 is shown in F ig . 

2.17. The spectrum  ind icated the molecular ion peak at M+ 232 

(100) which also fo r  ms the base peak. O ther prom inent fragm ents 

observed w ith  the percentage re la tive  abundance shown in 

parentheses are as fo ltows: m /z(% ); 231(14), 217(26), 190(12), 

116(16), 89(16), 69(8) and 60(74).

The Chemical ion ization MS in g lyce ro l showed the (M++1) 

peak at 233(100) as the base peak. t

Though the IR, UV and MS data fo r  CS-1 and those reported  

(19) fo r c ryp to lep ine  are s im ila r, th is  on ly shows th a t the two 

compounds have identica l functiona l g roups , chromophores and 

equal ex ten t o f con juga tion . T h e ir NMR data are qu ite  un identica l 

suggesting th a t some atoms o r g roup  o f atoms have d if fe re n t 

Chemical environm ents in  the molecules in each compound.

A p a rt from the spectroscopic in fo rm ation , the melting po in t 

p rope rties  o f CS-1 and c ryp to lep ine  are u n iden tica l. Mpt fo r  CS-1 

272-274°C while th a t reported  fo r c ryp to le p in  is 167-168°C 

(19).

The fact th a t CS-1 is an a lka lo id  was confirm ed by the 

labo ra to ry  tes t fo r  the presence o f n itrogen  as described in 

section 3. The appearance o f a blue co loura tion confirm s the p re 

sence o f n itrogen  which confirm s th a t CS-1 is t r u ly  an a lka lo id .

69
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1211MS0004 Scan 1 (Av 9-13 Acq) 100%=3925 mv 11 Dec 92 14:48 
LRP +EI H.Holland/ CS-1
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1214MS0002 Scan 1 (Av 4-6 Acq) 100%=8530 mv 14 Dec 92 9:09 
LRP +FAE3 H.Holland/CS-1 in glycerol

F ig . 2 .18 : Mass S pectrum  o f CS-1 (Chem ical lo n iza tio n )
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The S tru c tu re  Proposed fo r  CS-1

On the basis o f the above spectra data and in re la tion to the 

s tru c tu re  o f c ryp to lep in e , possible s tru c tu re s  fo r compound CS-1 

are : 1A-4B all having the same molecular w e igh t;
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S tru c tu re s  1A , 1B , 3A and 313 are ru led  out on biogenetic 

grounds since no «C— o r -carbo lines are known from natura l 

source.

S tru c tu re  4A (c ryp to lep ine ) is also ru led  out on the basis o f 
13melting p o in t, ’ H and C-NMR d iffe rences.

2B is also ru led  out by inspection o f 'H-NMR o f C S-1. In 

addition  i t  is reported  (26) tha t the j3 -c a rb o lin e  System can only  

have a benzo moiety attached at position 4,5 as in 2A .

We are now le ft w ith  2/\ and 4t3. The 'H-NMR o f CS-1 best 

f its  the s tru c tu re  2A.

The one pro ton  s ing le t at 9.14 ppm in 'H-NMR o f CS-1 is 

equ iva len t to the ' H—11 o f c ryp to lep ine  which resonates at

8.82 ppm. Based on Chemical s h if t th e o ry , H6 o f 2A, should 

appear dow n-fie ld  re la tive  to H-11 o f c ryp to lep ine  while H-5 o f 4E3 

m ight have a sim ilar Chemical s h if t value as H-11 o f c ryp to lep ine .

On the basis o f the above d iscussion, the s tru c tu re  fo r 

compound CS-1 could possib ly  be th a t o f 2A o r 4E3.
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2.10 Antim alaria  Test

Table 2 .9 : Schizontocidal a c tiv ity  o f the aqueous
e x tra c t o f C. sanguinolenta in the 
4-day test

Drug Dose
(m g /kg )

Mean % 
Parasitaemia

Average % 
Suppression

C. sanguinolenta 200 37.9416.28 13.49

C. sanguinolenta 100 45.9517.43 “  4.76

C. sanguinolenta 50 51.1017.77 -16.50

C. sanguinolenta 25 51.4816.48 -17.37

Chloroquine 05 3.9111.44 91.09

D is tilled  water - 43.8616.20 -

The antim alaria l a c tiv ity  o f methanolic e x tra c t o f C. 

sanguinolenta was investiga ted  on ea rly  malaria in fe c tion , induced 

by Plasmodium yoeli n igeri.ensis in mice. Chloroquine served as a 

re ference d ru g  and d is tille d  w ater served as co n tro l.

The 4-day tes t is a good method o f assessing the blood 

schizontocidal e ffec t o f antim alaria l compounds. Any compound 

which causes up to 50% o r more Suppression o f parasitaemia 

demonstrates th a t i t  is e ffec tive  against the sch izont stage o f the 

malaria in fection  (75 ,77).
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Results shown in Table 2.9 above showed th a t ch loroquine 

(5m g/kg) produced average percentage Suppression o f parasitaemia 

o f 93.94. Th is Observation shows tha t P yoeli n igeriens is  parasites 

used were sensitive  to ch loroqu ine and a ffo rd  easy comparison o f 

the a c tiv ity  o f the e x tra c t w ith  ch lo roqu ine . The dose levels o f the 

e x tra c t, 200 mg/j<g/ 100 m g/Kg, 50 m g/«g and 25 m g /^g  produced 

41 .21, 28.79, 20.81 and 20.22 per Cent Suppression o f parasitaemia 

re sp e c tive ly . Th is  shows th a t the e ffec t o f the e x tra c t was dose- 

dependent.

2.11 Results o f the A n ti-M ic rob ia l A c tiv it ie s

Table 2.10: The e ffec t o f methyl angolensate on
m icro-organism s

M icro-organism
Zone o f In h ib itio n  (nm)

EA-1 *Ch **S t

Staphylococcus
aureus 7.5 22 24

Candida
albicans 0 8 0

Escherichia coli 0 17 22

*Ch = Chloramphenicol 
**S t = S treptom ycin

Size o f d isc  is 6.5mm.
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As shown in Table 2.10 above, methyl angolensate showed 

poor a c tiv ity  towards G ram -negative bacteria and the fungus 

Candida a lb icans. However, i t  showed s lig h t a c tiv ity  towards Gram

pos itive  bacteria  Staphylococcus a u reus . This is in consonance w ith  

lite ra tu re  re p o rt (82) th a t the G ram -positive bacteria Staphylococcus 

aureus is more susceptib le  to the action o f various an tib io tics  than 

the G ram -negative bacteria i.e . the response o f bacteria to a n ti-  

bacteria l agents is in fluenced by th e ir  Gram sta in ing  p rope rtie s .

Table 2.11: The e ffec t o f CS-1, an e x tra c t o f
sanguinolenta and c ryp to lep in  "C p" 
on m icro-organism s

M icro-organism
Zone o f In h ib itio n  (mm)

CS-1 Cp T Ch S

Staphylococcus aureus 19 16 23.4 21 21
Salmonella pa ra typh i 07 08 17 19 24
Pseudomonas aeruginosa 11 13 12.5 14 07
Escherichia coli 10 10 16 23 24
Proteus m irab ilis 07 06.5 06.5 17 24
Slugelia fle xh e ri 15 14 17 15 25
Klebsiella edwardsiella 08 07 16 21 26
Candida albicans 22 19 08 06.5 11

Cp = c ryp to lep in e ; T = T e tra cyc lin e ; Ch = chloramphenicol
S = S treptom ycin

Size o f d isc  is 6.0mm.
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CS-1 and Cp both have sim ilar pa tte rn  o f a c tiv ity  towards the 

organism s. These Compounds are qu ite  active towards the gram 

pos itive  bacteria Staphylococcus aureus bu t showed a weak a c tiv ity  

towards the G ram -negative bacteria . A c tiv ity  is lowest against 

Salmonella p a ra typ h i, Protens m irab ilis  and Klebsiella edw ards ie lla . 

However both compounds showed h ighest a c tiv itie s  against the 

fungus Candida a lb icans . In both a c tiv itie s  against Staphylococcus 

aureus and Candida a lb icans, CS-1 showed g rea te r a c tiv ity  than 

c ryp to lep in e .
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CHAPTER THREE 

MATERIALS AND METHODS

All melting po in ts (m .p t. )  were taken on a hot stage microscope 

and were uncorrected . The in fra re d  (IR ) spectra were run in Kbr 

d isc w ith  Perkin Eimer 710B spectrophotom eter. The Nuclear magnetic 

resonance (NMR) spectra were taken w ith  a B ru ke r AM-300 MHz 

spectrophotom eter in  deuterochloroform  solution (unless otherw ise 

sta ted) against te tram ethy ls ilane  (TMS) as in te rna l S tandard. The 

NMR absorptions were quoted in &  -u n its . Mass spectra (MS) were 

taken w ith  a Kratos Aspect System ins trum en t. U ltrav io le t (UV) 

spectra were taken in ethanol solution (unless otherw ise stated) w ith  

a Perkin Ferner Lambda-3 ins trum en t.

Neutral alumina Brookman A c tiv ity  1 , 80-200 mesh (F ischer) and 

silica gel BDH 60-120 mesh were used fo r column chrom atography.

Th in  layer chrom atography ( t lc )  were run  on plates made by 

spreading an aqueous s lu r ry  o f silica gel in water (1 silica gel .*

2 water) on glass plates and d ry in g  the plates at about 120°C fo r at 

least Ih r .  Spots, showing the re la tive  positions o f component 

compound(s) in a sample were detected by leaving the developed plates 

in a tank o f iodine vapour fo r a few m inutes. Plates fo r p repa ra tive  

th in  layer chrom atography (p tlc ) were made by spreading an aqueous
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s lu r ry  o f silica gel PF 254 o r PF 254 + 366 (s ilica  geh w ater,

112g: 230cm3) to a th ickness o f 1mm on square plates (20x20cm) 

and d ry in g  at 120°C fo r at least 2 h rs . The chromatoplates were 

developed in one o f the many possible so lvent m ixtu res and the 

bands fo r the various components viewed under UV (254/356) lamp.

3.1 Animais

The animals used fo r the pharmacological tests were (i)  male 

alb ino Sprague-Dawlen ra ts , ( i i)  a lb ino swiss mice weighing 

between 18 and 22gm each. The animals were obtained from the 

animal house in Biode b u ild in g , College o f Medicine, U n ive rs ity  o f

Ibadan. They were maintained under Standard labo ra to ry  cond i-
*

tions and were fed normal chew and tap water ad lib itu m .

3.2 Parasite S tra in

The parasite  s tra in  used in the antim alaria l test was the 

ch lo roqu ine -sens itive  s tra in  o f Plasmodium yoeli n ig e rie n s is . It was 

obtained from N igeria Medical Research In s titu te , Lagos and 

maintained in the labo ra to ry  at -the Department o f Pharmacology by 

the method o f seria l passage o f blood from mouse to mouse as 

recommended by B rucechw att (70 ).
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3.3 P lant M ateria ls

The stem and root ba rks  o f Entandrophaqma angolense were 

collected from the fo res t reserva tion  area, Ijebu-O de,a long O ndo_ 

Benin road, Ogun State, N igeria .

The roots o f C ryp to lep is  sanguinolenta were collected from 

Ikom in C ross-R ive r S tate, N igeria .

These p lan t materials were au thentica ted by D r. (M rs) Joyce 

Lowe o f the Department o f Botany, U n ive rs ity  o f Ibadan.

3.4 E x trac tion  o f  E angolense M ateria ls

The stem and root ba rk  o f angolense were a ir d ried  and 

grounded to powder. 200gm o f the pu lve rized  stem bark was 

exhaustive iy  ex trac ted  w ith  methanol using the soxh le t's  apparatus. 

The re su ltin g  m ix tu re  was then evaporated m. vacuo by means o f 

ro ta ry  evapora to r. The brow nish residue le ft was fu r th e r  d ried  to 

constant w eight o f 15g (7.5% y ie ld ) .

A sim ilar e x trac tion  procedure was ca rried  out w ith  450gm o f 

the d ried  and pu lve rized  root ba rk  o f E^ angolense. 31g o f da rk  

brown crude methanolic e x tra c t (7% y ie ld ) was obta ined.
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3.5 Column chrom atography o f E angolense stem 
B ark E x trac ts

5.0gm o f the crude e x tra c t was pre-adsorbed on 15g silica gel 

(60-120 mesh) and loaded on a column (2.5cm in te rna l diameter) 

a lready packed w ith  a s lu r ry  o f silica gel in hexane in a ra tio  o f 

25g silica gel to Igm o f sample. The column was eluted w ith  solvent 

o f increasing p o la r ity  from 100% hexane th rough  hexane-ethylacetate 

m ixtu res to 100% ethylacetate  and 10% methanol in e thylace ta te . The 

eluents were collected in 100ml po rtion s . Each po rtion  was 

concentrated and examined w ith  ana lytica l t lc . S im ilar frac tions were 

pu lled .

A yellow oil was e lu ted w ith  10% ethylacetate in hexane which 

was neglected because it  was extrem ely small fo r any meaningful w ork .

Ten frac tions  eluted w ith  40-50% ethylacetate (EtOAc) in 

hexane were found to be identica l and fa irl.y pure  on analytica l t lc . 

They were pu lled to  g ive  1.73gm o f a d ir ty  w hite so lid . On 

re c rys ta lliza tion  in 20% hexane in e thylace ta te , 1.51gm o f a white 

c rys ta llin e  solid (30% y ie ld ) was ob ta ined. Th is  was labelled compound 

EA. 1 m .p t. 198°C.

It  was noted th a t on tlc  compound EA. 1 was not fluorescent 

under UV lamp at both 254 and 366 w ave length. The spot on tlc  

was ind icated by iodine vapour in iodine ta n k .
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When a tlc  spot o f EA-1 developed w ith  30% hexane in EtOAc 

was sprayed w ith  D rangendo ff's  reagent, the spot was read ily  

ind icated by an o range-red  s ta in . Thus ind ica ting  th a t compound 

EA-1 m ight be an a lka lo id .

To confirm  the above suspicion a labora to ry  test fo r detecting 

the presence o f n itrogen  was ca rried  out th u s :

3.6 Test fo r  N itrogen

6.0mg o f the sample EA-1 was added to a piece o f sodium 

metal in an ign itio n  tube and fused e ffe c tiv e ly . The red -h o t tube 

was covered-up  in an evapora ting  d ish conta in ing  some d is tille d  

w ate r. The cracked tube was crushed and f i lte re d .

To the f ilte ra te  was added a few c rys ta ls  o f fe rrous  sulphate, 

boiled and cooled. Few drops o f fe r r ic  Chloride solution was added 

and the m ix tu re  ac id ified  w ith  d ilu te  l-^SO^. A yellow co louration 

resu lted . Th is  showed the absence o f n itro ge n .

3.7 Column F ractionation  o f the  Root B a rk  E x tra c t o f 
E. angolense

5.0gm o f the crude methanolic e x tra c t was fractionated  by 

column chrom atography as described.

The th ird  frac tion  collected w ith  hexane was a reddish oil 

which was too small to w ork w ith  and so i t  was neglected.
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Two frac tions  e lu ted w ith  30% ethyacetate in hexane gave 

need le-like  c rys ta ls  in the sample bo ttle  a fte r a llow ing the concen- 

tra te d  Solutions to undergo slow evaporation o v e rn ig h t. The two 

frac tions  have sim ilar t lc  p a tte rn : each contained fou r d if fe re n t 

spots. When pu lled and d rie d , 8.0mg d ir ty  w hite solid was 

ob ta ined. F u rth e r w ork on th is  frac tion  was suspended because o f 

small sample size.

A set o f five  frac tions  eluted w ith  40-50% ethylacetate in 

hexane were pu lled  because they have sim ilar t lc  p a tte rn . The 

fra c tio n  was pu rp le  in co lour and contained a c rys ta llin e  solid 

compound. On re c rys ta lliza tion  w ith  80% ethylacetate  in hexane, 

0.2gm (4% y ie ld ) o f w hite  c rys ta llin e  solid was obta ined. This com

pound gave identica l p rope rties  w ith  compound EA-1 isolated from 

the stem b a rk . I t  melted at 198°C; on t lc , i t  was not flourescent 

under UV lamp, both at 254 and 366 w ave length. On t lc , the 

compound was ind icated by an o range-red  sta in when sprayed w ith  

D rangendoff's  reagent. I t  was spotted along w ith  compound EA-1 

on the same tlc  p late and developed w ith  30% hexane in EtOAc.

They have same R f value o f 0.87. A no ther tlc  plate conta in ing 

both compounds was developed w ith  dichlorom ethane-m ethanol 

m ix tu re  (9 :1 ) . They have same R f value o f 0.44.

The tes t fo r n itrogen  as described above was also ca rried  

out w ith  th is  compound isolated from the root ba rk  e x tra c t. A

UNIV
ERSITY

 O
F I

BADAN LI
BRARY 



33

sim ilar re su lt was ob ta ined. Thus th is  compound isolated from the 

root b a rk  was found to be identica l w ith  EA-1 isolated from the 

stem b a rk .

3.8 Elemental A na lys is  o f  EA-1

To fu r th e r  confirm  the absence o f n itrogen  o r o therw ise, a 

sample o f compound EA-1 was sent fo r elemental analys is. The 

re su lt confirm ed the absence o f n itrogen  (F ig . 2 .7 ).

3.9 Spectra A na lys is  o f EA-1

The ir  spectrum (F ig . 2.8) gave absorptions at 1735 and 

1720 cm  ̂ ind ica ting  the presence o f &  -lactone r in g  and ester 

g roup  re sp e c tive ly . A bsorptions at 1503 and 875 cm 1 ind icate 

the presence o f ß  -s u b s titu te d  fu ran  r in g .

’ H-NMR (<f values p p m ): 0.83 (3HS , H18); 0.95(3HS,

H19); 1.12 (3HS, H 30); 1.02(3HS, H31); 3 .50(broad 1Hq, H1);

3.68(3HS, -O M e); 5.12(1HS, H32); 4.87(1HS, H32); 5.63(1HS,

Hl 7 ); 6.35(1 Hm Furan ’ H ); 7.40(1Hm, Furan ’ H) and 7.38(1 Held,

Furan ’ H ).
i

^C -N M R  Signals include: (ppm ); 15.688; 21.415; 21.576;

25.814; 23.692; 29.260; 32.624; 33.735; 39.372; 42.865; 49.861;

52.008; 77.159; 79.525; 109.877; 111.470; 140.723; 142.699;

145.774; 169.941; 173.798 and 212.666.
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The MS gave a molecular ion peak m/e 470(M+) requ ired  fo r 

C2?H3U0 7 [F ound : C = 69.41%, H = 7.58%; Calculated: C = 68.9%,

H = 7.3%]. O ther major ions are observed at m/e (% re la tive  

in te n s ity ) ;  374(11); 359(13); 332(12.0); 210(24.9); 164(25.7);

148(52.4); 121(12.9); 95 (65 .7 ); 69 (31 .5 ); 243(13.5); 227(6 .4 ); 

244(11.4); 245(5 .7 ); 147(25.1); 149(38.0); 119(33.7); 120(32.9); 

209(18.1); 211(9 .5 ); 117(9 .9 ); 178(7.1) and 179(8 .6).

The above spectra data were found to be identica l w ith  tha t 

o f methyl angolensate, a compound which had a lready been isolated 

from the p lan t (10,11) (F ig . 2.1 and Table 2 .1 ) . Thus E A -1 is 

methyl angolensate.

UV taken in ethanol A  max 205.3um (log$ 3.95) (F ig . 2 .9 ).

PHARMACOLOGICAL TESTS WITH angolense EXTRACTS

3.10 T o x ic ity  S tudy

T w e n ty -fiv e  male ra ts  (190-220g) d iv ided  in to  5 equal groups 

were used. V a ry ing  doses o f de fa tted  crude e x tra c t rang ing  from 

20-200g kg 1 were g iven o ra lly , each as a single dose. The contro l 

g roup  received 0.5ml o f 2% 'Tween' 80 (the  so lvent fo r the e x tra c t) . 

M o rta lity  ra te  w ith in  24 hours period was recorded. A ll animals 

were observed fo r general behaviour over a period o f one week.
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3.11 C astric  Lesions Experim ent w ith  C rude E x tra c t

Male ra ts (190—220g) o f approxim ate ly the same age were 

randomly d iv ided  in to  s ix groups o f seven animals each. One 

g roup  served as con tro l and received 2% "Tween" 80 (0 .4 m l); a 

second g roup  received prop^anolol (ex Sigma) while the remaining 

groups received d if fe re n t doses o f the e x tra c t. A ll the test 

animals received approxim ate ly the same volume o f e x tra c t in 2% 

"Tween" 80. P rio r to the S tart o f the experim ent, food and water 

were w ithdraw n 28 hours and 2 hours re sp e c tive ly . Except the 

g roup  which received propanolol (40mg kg -1 ) in tra pe rito n ea lly  ( ip ) ,  

all o the r groups received th e ir  respective  d rugs  o ra lly . One hour 

a fte r  adm in is te ring  prop^anolol and two hours a fte r  adm in iste ring  

o f 2% "Tween" 80 o r e x tra c t, indomethacin (40mg kg 1) dissolved 

in 2% sodium carbonate in water was g iven in tra pe rito n ea lly  to all 

animals in all the g roups . Four hours la te rs , the animals were 

k illed  by a flow to the head. T h e ir stomachs were opened along 

the g rea te r cu rva tu re  and washed w ith  saline. Macroscopic and 

m icroscopic examinations o f the spots and scoring o f g as tric  

u lcera tion  was done according to the method o f Elegbede (71) and 

Zaidi and M ukerji (72 ).UNIV
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3.12 G astric  Lesions Experim ent w ith  M ethyl Angolensate  
(EA -1)

The experim ent was essentia lly  as described above bu t fo r
pör

some S tatistica l changes.^m a le  ra ts  (150—180g) o f approxim ate ly 

the same age were random ly d iv ided  in to  five  groups o f five  animals 

each. The doses o f methyl angolensate adm inistered ranges from 

20-80mg k g "1 BW.

3.13 Measurement o f  the  Tota l A c id ity  o f G astric  Contents

In the experim ent w ith  methyl angolensate, the tota l a c id ity  

o f g a s tric  contents were measured in o rd e r to examine the mode o f 

action o f the d ru g .

The opened stomach o f each ra t was washed in to  a 25ml 

measuring c y lin d e r w ith  10ml o f d is tille d  w ater. Th is  g as tric  

content water m ix tu re  was then ce n trifu ge d  at 2500 rpm fo r 10 min 

at room tem perature . The tota l a c id ity  o f the superna tan t was 

determ ined by t it ra t in g  w ith  sodium hyd rox ide  solution

according to the method o f Lai (73) to an end p o in t, using 

Phenolphthalein in d ica to r. The tota l a c id ity  o f the g as tric  content 

was expressed as pEq/100g BW.

S ta tis tica l A n a lys is : Mean ± S .E . mean o f values was ca lcu la ted. 

The tes t o f s ign ificance was perform ed using the s tuden t's  t - te s t .
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3.14 Mode o f A ction  S tudy -  G astric  A c id  Secretion

ln  th is  experim ent, fifteen  male alb ino ra ts  (150-180g) were 

d iv ided  into  th ree  equal groups and g a s tric  acid secretion 

responses to methyl angolensate (40mg kg ^ W ) ,  histamine (1.0mg 

kg ^BW) and carbachol (1.0mg kg ^BW) was ca rried  out according 

to the method o f Ghosh (74 ).

Normal ra t chew was w ithdraw n from the animals tw e n ty - 

fo u r hours before the experim ent bu t they were g iven glucose 

so lu tion . Th is was done to reduce the debris  in the stomach. The 

animal was anaesthetised w ith  urethane (0.6m l/100g BW o f a 25% 

solution) g iven in tra p e r ito n a lly . The anaesthetised ra t was tied 

to the d issecting  board. An incision was made in the neck region 

exposing the trachea which was cannulated to p reven t the 

blockage o f the a ir-w ay  by mucus. A po lythene tube o f length 

11cm and 2cm exte rna l diameter was in troduced  in to  the esophagus 

and tied  at the neck exc lud ing  the vagus. Th is esophageal tube
i

connects the ra t to the Lang e rd o ffs  apparatus ( Plate 3 .1 ). 

Another incis ion was made in the a n te rio r abdominal wall and the 

stomach exposed. A cu t was made in the duodenum th rough  which 

was inserted  another po lythene cannula and secured firm ly  by 

ty in g  a lig a tu re  around the p y lo ru s , care was taken not to include 

blood vessels w ith  the lig a tu re .
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Plate 3.1: Langerdoff's apparatusUNIV
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The g a s tric  contents were then flushed out by warm saline 

th ro u gh  the esophageal tube . A constant flow o f the perfus ion  

flu id  (0 .1 5M NaCI at 31 °C) was then maintained from a g ra v ity  feed 

monitored by a screw c lip  above the esophageal tube . The flow 

rate was adjusted to Im l/m in . 10ml o f e fflu e n t collected every 10 

minutes was t iltra te d  to end po in t against N/400 NaOH using 

phenophthale in as in d ica to r. Basal g a s tric  acid secretion was 

induced using 2% "Tween" 80,

G p l: The e ffec t o f methyl angolensate alone (40mg kg and

histamine alone (1.0mg kg ^BW) was respective ly  ca rried  out 

on each ra t.

Gp I I :  The e ffec t o f methyl angolensate alone (40mg kg ^BW), 

histamine alone (1.0mg kg ^ W )  and methyl angolensate 

(40mg kg plus histamine (1.0mg kg was respective ly  

ca rried  out on each ra t.

Gp I I I :  The e ffec t o f methyl angolensate alone (40mg kg 1BW),

carbachol alone (1.0mg kg ^BW) and methyl angolensate 

(40mg kg plus carbachol (1.0mg kg was respective ly  

ca rried  out on each ra t.

A ll in jections were g iven in travenous ly  slow ly th rough  a 

cannulated femorai ve in .
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3.15 A n ti-M ic rob ia l A c t iv ity  o f M ethyl Anqolensate

The filter paper disc method was employed. Equal amount 

of the compound and antibiotics like Streptomycin, tetracycline and 

chloramphenicol were impregnated into disc of diameter 6mm.

Each disc was placed aseptica lly on a n u tr ie n t agar plate 

which had been p rev ious ly  streaked w ith  a fiv e -h o u r cu ltu re  o f the 

test organism , Each plate com prising o f methyl angolensate, and 

the a n tib io tic  discs was tested against all the organisms by incuba t- 

ing fo r 24 hours at 37°C.

Zones o f in h ib itio n  were measured in mm.

3.16 E xtrac tion  o f C . sanquinolenta

The a ir -d r ie d  roots o f C. sanquinolenta were grounded into 

a powder. 200g o f the pu lve rized  root was subjected to cold 

ex trac tion  by soaking in cold methanol (500ml) fo r seven days.

The m ix tu re  was filte re d  and a yellow ish solution was obta ined.

The solution was concentrated by evaporation under reduced 

pressure  using ro ta ry  evapora to r. The brownish residue was 

d ried  to a constant w eight o f 16.0g (8.0?, y ie ld ) .

UNIV
ERSITY

 O
F I

BADAN LI
BRARY 



91

3.17 Chrom atographie Separation o f C . sanquinolenta  
E xtra c t

A na ly tica l t lc  o f the C rude E x tra c t

The analytical tlc of the crude extract was obtained by 

Spotting methanolic solution of it on silica-gel-coated tlc plate and 

developed in a solvent System of Chloroform :methanol 3:1 v /v .

Two main spots were observed R f values 0.30 and 0.27. On 

sp ray ing  w ith  D ragendorff's  reagent, the spots gave orange-red  

eolouration suggesting th a t the Compounds m ight be a lka lo ids.

Silica-G el Packed Column Chrom atoqraphy

The attem pt to frac tiona te  the crude e x tra c t by means o f 

column chrom atography packed w ith  silica gel 60-120 mesh proved 

unsuccessfu l. The whole column was coloured yellow yet eluents 

on concentra tion gave solids which were too small to work w ith .

P repara tive  t ic  o f C rude E x trac t

Since the analytical tlc of the crude extract revealed only 

two major spots, it was thought that making a ptlc of the crude 

extract might give some tangible results.

The p tlc  plates were prepared as p rev ious ly  described. The 

methanolic solution o f the sample was neatly loaded on the plates 

using cap illa ry  tube . 0.50g o f the crude e x tra c t was chromato- 

graphed on seven plates (1mm, 20x20cm) and developed in a solvent
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System o f Chloroform im ethanol 4:1 v / v .  The tvvo yellow bands were 

observed under the UV lamp and scrapped separately into micro- 

column p rev ious ly  packed w ith  glass wool. The samples were eluted 

each w ith  100ml o f 30% methanol in Chloroform. The eluants were 

concentrated at about 40°C over water ba th .

15mg (3% y ie ld ) o f the compound designated CS-1 (R f 0.30 in 

CHCI^ MeOH 3:1) was obtained while the o the r compound designated 

CS-2 was 20mg (4% y ie ld ) . A ttem pt to re c rys ta llize  these compounds 

fa iled  and so spectra analysis was ca rried  out on the amorphous 

compound.

N eutra l A lum ina-Pack Column Chrom atography

The isolation o f compounds CS-1 and CS-2 by p tlc  as 

described above has two major problems which are : re la tive ly  low 

percentage y ie ld  o f the compounds and secondly tha t the compounds 

obta in^w ere shown to be impure by t lc . Hence it  was though t tha t 

column chrom atography packed w ith  neutra l alumina should be tr ie d .

The column (2.5cm diameter by 18cm) was packed w ith  a 

s lu r ry  o f neutra l alumina in hexane. 2.5g o f methanolic crude 

e x tra c t o f C ryp to lep is  sanquinolenta which was pre-adsorbed on 

10g o f neu tra l alumina and in troduced on the column. Some 

granu les o f p u r if ie d  sand were sp rink led  on the sample in the 

column so as to p reven t any form o f d is tu rbance  on the sample 

level d u r in g  e lu tion .
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Elution was made with methylene Chloride through gradual 

increase in polarity using methylene Chloride methanol mixtures.

The eluants were collected in 100ml portions and concentrated over 

water bath at about 40°C. In itia l frac tions eluted w ith  100% 

dichloromethane contain a reddish oil too small to w ork w ith . 

Fractions collected w ith  3% methanol in methylene Chloride were deep 

pu rp le  in co lour. T ic  examination showed a yellow spot. These 

frac tions  were pu lled using ethylacetate so lu tion . Th is  exercise 

a ffo rded  the p rec ip ita tion  o f a yellow coloured so lid . Th is was 

filte re d  and trea ted  w ith  activa ted charcoal to g ive  0.20g (8% y ie ld ) 

o f a yellow solid which was iden tified  to be compound CS-1 by tlc  

exam ination. 0.15g o f a second yellow ish compound CS-2 was 

s im ila rly  obtained as a separate band framthe alumina column.

The two compounds CS.1 and C S .2 melted w ith in  s im ilar ränge o f 

272-274°C. They are the re fo re  iden tica l.

ANTI M ALARIAL TEST

3.18 Techniques o f Blood In fec tion

One donor mouse in fected w ith  Yoeli n iqeriens is  was used fo r 

each experim ent to avoid Varia tion in parasitaemia o f the mice used. 

In o rd e r to ensure th a t the donor mouse was reasonably in fected 

w ith  the parasite , blood sample was collected from the ta il,  and 

smeared on a slide and sta ined. The parasite  count was made and
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when the percentage parasitaemia was 46.99, it  was used as donor 

mouse.

The donor mouse was s lig h tly  anaesthetized w ith  Chloroform 

and d isected. Blood was then collected from it  by cardiac punctu re  

using a s te rilized  sy ringe  conta in ing  small q u a n tity  o f heparin . The 

blood was d ilu ted  w ith  s te rile  physio log ica l saline in such a way 

th a t 0.2ml o f i t  contained the recommended number (1x107) o f 

parasitized  e ry th ro cy te s  (75 ,76). 0.2ml o f the d ilu ted  blood was

then in jected in tra p e rito n e a lly  in to  each mouse.

Cannula, Needles and S yrinqes

The cannula used fo r oral adm in is tra tion  o f d rugs  to mice was 

the eosophageal typ e . I t  consisted o f a Steel cannula attached to 

a p lastic  sy rin g e .

S te rile  and non-pyrogen ic  disposable syringes and Steel 

needles were used fo r in jec ting  the animals.

Microscope and Oil Immersion

The Olympus research lig h t Standard microscope was used to 

read the slides. The eye piece m agnification was x8 while the 

ob jective  used was x100.

The oil immersion used was by RP C arg ille  w ith  the fo llow ing 

specifica tion : n£ = 1.518; nD = 1.515 at 20°C.
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Giemsa Stain and S ta in ing  Technique

The powdered form o f the Giemsa stain by Difeo Laboratories 

was used. A stock solution o f the sta in (1 5 .2 g /L ) was made in 

g lycero l-m ethanol (1 :1 ) .  Th is was stored in a brown bottle  in a 

re fr ig e ra to r before use. 3% d ilu tio n  o f the stock solution was made 

w ith  0.01M phosphate b u ffe r  (pH 7.2) and was used fo r s ta in ing 

the blood smear on slides th u s :

The tip  o f the mouse ta il was cu t w ith  a pa ir o f d issecting 

scissors to obta in a d rop  o f blood on a clean microscope s lide . The 

smooth edge o f another slide (spreader) was placed on the blood at 

an angle o f about 45° and moved in it ia lly  slow ly and then fas tly  

such tha t the blood spread on the slide (77 ,78).

The d ried  blood film  was then fixed  in absolute methanol fo r a
jt

minute and stained w ith  a 1 in 10 d ilu tio n  o f the supplied Giemsa 

stain solution fo r 15 m inutes. A fte r  which the slide was rinsed 

tho rough ly  w ith  d is tille d  water (79).

Preparation o f Phosphate B u ffe r

0.01M phosphate b u ffe r  solution pH 7.2 was made as fo llow s:

14ml o f 0.2M N a ^P O ^  was mixed w ith  36ml o f 0.2M N a^P O ^ 

and 100ml o f 1.5M NaCI. The m ixtu re  was d ilu ted  to 1 l it re  w ith  

d is tille d  w ater. The b u ffe r  was kept in a well stoppered bo ttle  and 

le ft in a re fr ig e ra to r u n til time fo r use. f
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Preparation o f Physiological Saline

Physiological saline was prepared by making 0.9% (w /v )  Solu

tion o f sodium Chloride (A na la r grade) using d is tille d  w ater. The 

solution was poured in to  clean un iversa l bottles and s te rilized  by 

au toc lav ing .

Preparation o f Inoculum

ln  the p repara tion  o f the r ig h t inoculum size fo r the mice, the 

fo llow ing calculation and steps were made;

80 small squares o f haemocytometer had 450 d ilu te d  red blood 

cells ( rb c ) .  The volume o f 1 small square o f haemocytometer =

^4000 mm3. D ilu tion  fa c to r is 200.

Thus 80/4000 mm3 d ilu ted  blood contained 450 rb c .

. * .  1mm3 und ilu ted  blood contained 450x4000/80x200 rbc 

= 4 .5x109 rb c .

Since percentage parasitaemia = 46.99%

. ’ . 1ml und ilu ted  blood contained

4^*99/100 x 4.5 x 109 parasitized rb c .

Since 1x107 parasitized red blood cells were requ ired  in 0.2ml o f 

d ilu ted  blood fo r in jec ting  each clean mouse, then 1ml o f blood 

was requ ired  to contain 5x107 parasitized red blood ce lls .
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T here fo re  the number o f times the blood collected from the donor

mouse had to be d ilu ted  w ith  physio logical saline so tha t 0.2ml o f

d ilu ted  blood would contain Ix lO 7 parasitized rbc

_ 04499X 4.5 x 10 _ ^2 291
5 x 107

Total volume o f blood needed fo r 30 mice = 0.2x30 = 6ml

Volume o f blood taken from donor mouse

6
42.291 0.142ml.

0.142ml o f parasitized blood was taken from the donor mouse 

and d ilu ted  w ith  normal saline to 6ml.

Preparation o f C hloroquine S tandard D rug

The ch loroqu ine was adm inistered at concentra tion o f 

5 m g /k g /d a y .

Each mouse (average w eight o f 20g) requ ired

5 20 „ , r . ,I qqq x —  -  0.1 mg o f ch lo roqu ine .

0.2ml o f ch loroqu ine so lu tion contained 0.1mg ch lo roqu ine . 

. ' .  a 25ml stock so lu tion re q u ire d : 12.5mg o f ch lo roqu ine . 

Molecular w t. o f ch loroqu ine diphosphate = 515.9g 

Molecular w t. o f the phosphate groups = 195.94g

Molar w t. o f ch loroqu ine base = (515.9 -  195.94)g

= 319.96g.
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Thus 319.96g ch loroqu ine is contained in 515.9g o f the salt 

Ratio o f base to salt = 319.96:515.9 = 1:1 .61.

. ' .  For 12.5(rnjof ch lo roqu ine , (12.5x1.61 )nvjof the diphosphate 

was d lssolved in 25ml o f d is tille d  w ater.

A dm in is tra tion  o f D rugs

All drugs were administered to the mice orally using a metal 

cannular.

The contro l g roups were g iven d is tille d  water via the same

rou te .

Evaluation o f the Biood Schizontocidal A c t iv ity  o f the  
Aqueous Root E x tra c t o f C . sanquinoienta in - v ivo  
Using the  4-Day Test

This method is based on tha tdescribed  by Peters (75 ,76).

The biood schizontocidal activity of the aqueous taot extract of 

C. sanquinoienta was tested against the drug sensitive Plasmodium 

yoeli niqeriensis in albino Swiss mice.

Thirty mice each received the Standard dose o f 107 parasitized 

red biood cells from one donor mouse. The day o f inoculation was 

termed DO. Immediately a fte r inocu lation, the animals were given 

the aqueous root e x tra c t o f (2. sanquinoienta at d if fe re n t dose levels 

as shown below. Chloroquine and d is tille d  water were also given

to the respective Controls.
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Croup Drug Dose
(m g /kg )

1 C. sanguinolenta 200

2 C. sanguinolenta 100

3 C. sanguinolenta 50

4 C. sanguinolenta 25

5 Chloroquine 05

6 D is tilled  Water -

Each g roup  contained five  mice. The adm in is tra tion  o f these 

d rugs  was repeated on D + l, D+2 and D+3.

A th in  blood film  o f each mouse was made on D+4 and the 

percentage parasitaemia o f each mouse was ca lcu la ted.

The average percentage Suppression o f parasitaemia by each 

dose o f d ru g  was determ ined using the fo llow ing form ula :

Average Percentage 
suppression

Average Percentage Average Percentage
Parasitaemia in -  Parasitaemia in
untreated con tro l trea ted  groups

Average percentage parasitaemia in 
un treated  contro l .

3.19 A n ti M icrobial A c t iv ity  o f C sanguinolenta

The method used is as described under section 3.15.
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CHAPTER FOUR 

CONCLUSION

The stem ba rk  o f Entandrophraqma anqolense was not tox ic 

w ith in  the dose level tes ted . I t  the re fo re  has a wide margin o f 

safety, ih u s  its  oral adm in is tra tion  as used tra d itio n a lly  may not 

have any immedlate de le terious e ffe c t.

This stem ba rk  e x tra c t has a pronounced a n ti-u lc e r a c t iv ity .  

Th is fin d in g  provides an experim ental support fo r the use o f the 

stem ba rk  o f E. anqolense as an a n ti-u lc e r d ru g . I t  is also esta-
JV)4m

blished in th is  w ork th a t methyl angolensate is the^active  p rinc ip le  

in the stem bark  e x tra c t o f E. anqolense.

The tra d ition a l b e lie f th a t the stem ba rk  o f th is  p lant is 

b e tte r than its  root b a rk  in u lcer treatm ent is also confirm ed, 

since methyl angolensate (the  active  p rin c ip le ) is present at h igher 

percentage in the stem b a rk .

Methyl angolensate has a poor a c tiv ity  towards G ram -negative 

bacteria and the fungus Candida albicans bu t i t  has some s lig h t 

a c tiv ity  against the G ram -positive bacteria Staphylococcus au reus . 

The aqueous root e x tra c t o f C ryp to lep is  sanquinolenta
I

showed an ni v ivo  dose-re lated response against the malaria parasite
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Plasmodium yoeli n iqe riens is  though at the dose levels used in this 

w o rk# the e x tra c t on ly showed s lig h t a c t iv ity .

A new benzoquinoline a lkaloid has been isolated from metha- 

nolic e x tra c t o f C sangu ino len ta .
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Antiulcer Activity of the Stern Bark Extract ol‘ 
Eniandrophragina angolense

, l

V. c' U. N ju r*  am! J. K. Aücsaitwo
.i.iiüi'üi ><! i*tu iiiuliy, Umycuuiy ul lb.ui.in, lUul.ui, Nigeria

j .  M . MaldmU am! ü .  iE Taiwu .
. Jv*j».*»in.nt ,4 1‘li.tniiitvMlwgy and ’l'liviaj>wul»c^t UmvyMty uf Itudau, lUaU.uj, Nif.cna 1

1 h c  ellVvl uf n u u l h u n o l  cxlruct uf (he s l e m  U n k  of EniunarupUrugtna u n g o k n se tva* iuvcstigulul « »  
iuU oiuclliucm-tmlucctl gustrie ulcer in rulx. T h e  clTcct of die txtruct wie» ü o x c - d q » c m l e m ,  tivjoes a m n i u u  U u i w  u.-r 
to M » g / k g  jno dweitl sigullicuitl effect (/»<:0.U5). A I  die higlust ilose u s e d  (1.6 ̂ /kg) coni)>leie Inhibition uf 
ulcvinMoit u v v u m c i I. T h e  j n u b n b l c  m c c l n m i x n i  of aclion of E, u a g u le n u  »s di.-tvusxul.

E e y w o iils;  E nianU rophragnm  a n g o len se exuaet; intlomcdiacin-iluiuceU gasine ukers; cytopioieeiiun.

INTKOlHIOTfON

»In. an m hink i»{ i ‘ i iin iu (n *p U rn g n h l <t n g u le n w  (M clia* 
eeac) i> widely u.scd in Sonic parts of N igciin  lo j die 
cutadve tn a tn u n t o) peptic ulccration in humans 
l Adela ja . p/vu). A dtoroYigh litera iure scarch showed 
dtai iio  moi I; ii.ts tu en dune on die plan macolugv o f die 
plant. IKmcNCt. Mudie.s ou wood coiisiiiucntx of die 
plata liave lieen reported (ü a n c rji and Nigam, 1V84). 
Keccntly. a specics of die genus E n U n u h o p h rn g /n n  ulile  

was le p o iu d  (.lohn and O ualianjo, 1 WO) lo cause a 
liK)% g.»*-n i»piM{c.iion in expeiim cnta l ethanol* 
iiuluced gastne uleeiaiion in rais. ln  this paper, die lirst 
repon is presented ou die gasuoproicciivc cflce i of E . 

nnifo/ivixe in CNpeiimcmal indomethacin-inducod 
uk cts

m a  ti:ui a i .s a  Njii j\ ijnj i oos

Aiuiwais. Male alhmo Spiaguc-Dawley rais (iVO~22l)g) 
wwie ohiamed lio n i die Anim al Housc, College of 
Medieine., Univeishy of Ihadun, ihadan, Nigeria, Thcy 
were mainlained linder Standard lahnrnmry eondidons 
am! were led normal i ai chow and iap water m t ii/n u n n

l'tnnt uinlvaut auii i\U  uei |»i vjuirutiuit. The slem baik of E. 
iJ/igo/iVMv was coliceied Irn in il ic  korest Reservation at 
Ijebu-Odc, ( )gun Stale, Nigeria. The plant was idemi* 
hed hy D i Joyce l.owe ol die Department of lio tany, 
U niveisity ol lliadan. Ihadan, Nigeria.

The .»ii-d iicd pw lvciued slem hark (200g) was 
c x liu tis iiu ly  e \u  aeted will» metlamol hy mcans ol a 
So\hU t appaiatus and the cMraet evaporaled in tu e u u .

* Auil»'<i I«* iv|i«uit vtiiK'.pumiciKC diuuiü bc addiC'jH'ü

11951 a | fv \ / ‘A/0lU4*O-v4*|t»O 56 
i  ' 199.1 t»y Ji*ka SV icy .Sr Sun*, |.ui.

1 he residtie was eictuiiv'el and pioeesscil io  giee 15 g 
(7.5% yiehl) ol powdered crude exuaet whieii 
stored in a rehigerator for phairnaeoUigica! studies

Bhuniiacologieal test.s

1‘uxkily study, i v 'enlv-live male rais ( int)--2 'dg ) tliv id .d  
into live eipial gioups were wsed. V arying duieS ol die 
exuaet langiug lio m  20-200 ^ I  g wer.* g;ven oi ally eaeii 
as it single ilose. T i»e com rol groiij» reeeived u.ö »ni. ol 
2% Tweett 00 (the velviele for the exuaet ). The moita 
iity tato w ilhm  7-1 h pe iiod was iceoided. A ll animal*, 
were ohserveil lo i iteueral hehavio*,;; ou*; a per iw ! •»! i 
weck.

(üxpvrimiutul gn-aric Ivsiuux. Male rais (Ivo  220g) ol 
approximately the samc agc w \r. lam lnm lv divided 
into six gim ips o f seven anim al, eaeli. One gronp 
sei yed as eontio l and reeciveil 2‘ i ’ween iSO (0.4 m l. j.  
a seeond gioup reeeived jiropauolo l (Sigma) w liilc  die 
remaining gioups reeeived d iile icm  iloses of the 
extract. A ll die lest animals icceiveil appioxnnately the 
same volume ol exuaet in V 'o  1 \,'een S O .  | ood and 
water were w illtdraw n 28 h and 2 h respeetively hefoie 
the Start of die expcrimeuis. A p a it from  the group thai 
reeeived propranolo l (40mg.;kg) inuaperitonca lly 
( i.j).). all otlic.r wroups reeeived their re^neeiivr dn»n« 
o ia lly . Une hom a ller udmmislcung propianolot and
2 h alter adm iuistia tion o l 2% 'i ween so m  extnw t, 
indometltaein (40 mg/kg, M erk, S lia ip and Dohme) 
dissoiveil in 2% sodium earhonate in water was giveu 
intraperitoneally lo all animals in all the gr»uips. i-oui 
hours later, the animals weie kilied hy a hlow' io  the 
head. Their siomaehs were opened along the gie.Uei 
cmvature and washetl will» saline. Macioscopic and 
mieroscoj»ie examinalions ol their stomachs were ear- 
rietl out, the presenee o f S|>ots and scoring of gastrie 
uleeiaiion was done a a o id in g  to the medanls ul 
Ideghe (19/8) and Za id i aiul M u ke iji (IV5S)

Stnllstlcul ttimlysU. Statistical analysis was pcrfm ined 
using S tu ilen i’s /-lest and significanee o f d illo icncc was 
aceepted at P<0.()5. Data aie pivsenicd as mean- 
±S EM .

/UtiV'.U. (».*. /-•»./» {.' ’/ift? I9*yJ
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KKSUlVi S AND DISCUSSION

ln this study, die cfficacy of thc mcthanol cxtract of E . 

angolense to piotcci against experimental indomethacin-induced gaslric mucosal damage was invesiigatcd. An acute toxigily^study was fast con- ducted. A  dose as high as <t^Ug/kg>by moulh causcd nc'nViev deu\U aov awy oV>scY\aVÄe ^wipkOYias. Iw Addition m> Symptoms of diarrhoca or Stereotypie behaviour wero observed over thc l weck period of study.ln thc ulccr sitnlies, indomelhacin (4()mg/kg) admi- thstered iniraperitoneally was cffcctivc in inducing acute gaslric mucosal damage. This dose has beeil reported (Glegbc, 1978) to bc effcctivc in inducing gastric uleefation. The data preseuted in Fig. 1 and Table 1 show that ihe mcthanol cxtract of E . angolense produced a dose-dependent gastroprotectivc effect in iiulomeihacin-imlucctl ulceration in rals. Uoses ranging IVom 4(K) to 800 mg/kg exerted a significant proltfclivc effect; total piotcctioir**was exerted at a dose of 
1600 mg/kg, I he eytoproteetion produced by proprano- lol (40 mg/kg) is lower than (hat causcd by 81K) mg/kg of thc cxtract.I he highest dose of thc cxtract thal was used in thc acute löxtciiv stiuly, and which did not cause auy dcaths was(F2o jt/kgjThis dose is oycr a hundred times that of thc exfTact ( l.(jffi*/kg) which confcrrcd total protection against iudomCthacin-induced gaslric mucosal injury. l itis is au indication that thc cxtract has a wide margin of saiety and tltai oral administjadon of thc plant cxtract as it is used uaditionally may not have any immediate ilclcicrious effect. ln an carlier study (John und t htabanjo, 11>t>()). 50 g/kg of the aqueous cxtract of /•.. utile, anolhcr specics of the geilt is was reported to cause total proteedon in aleohol-induecd gastric ulcerul ton in micc and rals. ln this present study, a dose of

Dos (mg k g - 1 )
Fiyure 1 Pereant agc Inhibition of ulceration at vyrious doses ol 
c%iruct J pf upranolol. Dose of E. ungolonse: A, 200 m g/kg; ß, 
•ioü .i.ij kg. C. 800 mg/kg; L). 1600 mg/kg; dose of propranofof:

- Table 1. liffect o f mcUmnol cxtract of E . ungute m e  oa gastric 
mucosal Icsiou Induced by imiomethucin

iiihtunion
|Ulc«tr in<itiNb ol ulcei »(*><•' 

1%)
Control (2% Tweon 80, 5
2 ml/kg. p.o.) 4.8 ±0.2 -
E. angolense  
(mg/kg, p.o.) X

200 1.2 t  0.1 33.3
400 'O.CtO.08'1 zz.z
800 0.1 ±0.u2'‘ * 04.4

1600 0.Q±0.0Üu lOO.O
Propranolol
140 mg/kg, p.o.) :0.4t0.07“ 77.8
ö Sevon animals were used In each lest.

Mean degrec of % of group
„ . ,  . . ulceration 
ö Ulcer Index = ------ ----------

j^lceratcd

Ulcer index Ulcer index

* % Inhibition of ulceration
in contro! in tost

x 100.L’fCCr iil Cyiiud
“ Significant compared with comrol (p -  0.0*3).

1.6 g/kg o f £ . a n g o le n s e  confcrrcd total protection 
against indomethacin-induced gastric mucosal damage. 
Thus it would appear that E . a n g o le n s e  is therapeuti- 
cally superior to E . u tile . This iuferencc shouki, how- 
ever, bc taken w ith ciicumspeciion for the fo llow ing 
reasons: 1. The method of inducing mucosal damage in 
thc two studies was d ifferent. 2. Aqueous cxtract was 
used in the ir study while dpfaüed mcthanolic cxtract 
was used in m ir study.

The mechanism by which this cxtract produces 
antiulccr preventive effect is not dcar. H owcvcr, sinec 
it hus bcen reported (R obert, 1975; W hittle , 1977) that 
prostaglandins cytoprotcct gastric mucosa against 
in ju ry causcd by indomelhacin, it is probable that the 
cytoprolcctive effect o f E . a n g o le n s e  observed in our 
study is related to the prostaglandin type o f cytoprotee- 
tion. The cxtract may act by stimulating the production 
o l envkigeuoui piosiugumuiuü, nmen «i k >i |*kucv.i*.
A nother probable mechanism toi ihe •■«ro ica ivc  c tk v t 
o f E . a n g o le n s e  may be in conncction w ith the sympath- 
etic and the parasympathctic Systems. This is based on 
thc suggestions that the occurrcnce of indomethacin- 
induced ulceration may involve the sympathetic ner- 
vous System (D ja tiang and Zamindast, 1973) or boih 
sympathetic and parasympathctic nervous Systems 
(Flcgbe, 1978).. Thus, it is probable that the cxtract of 
E . a n g o le n s e  aets by im erfering w ith die sympathetic 
and/or the parasympathctic Systems. A  detailcd study 
prcferably w ith  thc activc principlc(s) o f the cxtract w ill 
bc neccssary to establish thc mechanism by which the 
cxtract produces the antiulccr preventive effect,

ln  view o f the high cfficacy o f thc crudc mcthanol 
cxtract shown in this study, we are underlnking a 
phylochemical study o f thc stem hark o f E . a n g o le n s e  

aimed at isolating thc antiulccr compound(s). The data 
presented in this paper p rov iilc  experimental suppon 
fo r the use o f thc stem hark o f E. a n g o le n s e  as an 
antiulccr drug.
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