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Blood coagulation activities of the root extracts of 
Fagara xanthoxyloides plant 

11. M . l i S S H I N . J . I. O K O G U N A N D A . A D E L A K U N * 
Departments of Ilacmatology and Chemistry. University of Ibadan and Faculty of Science, University of Jits. 

Nigeria 

Summary 

The c o a g u l a n t p r o p e r t i e s of r o o t b a r k a n d roo t 
wood e x t r a c t s of Fagara xanthoxyloides l am 
plant a r e r e p o r t e d . R e s u l t s of an ea r l i e r r e p o r t 
which s h o w e d tha t t h e a q u e o u s ex t r ac t of t h e 
root s h o r t e n e d b o t h t h e P T a n d P I T of n o r m a l 
and F V I I I C - d e f i c i e n t p l a s m a a r e c o n f i r m e d as 
\*ell a s t h e a b s e n c e of m a n y such e f f e c t s on 
F I X C - d e f i c i e n t p l a s m a . R o o t b a r k m a n i f e s t e d 
twice a s m u c h p o t e n c y a s an e q u a l c o n c e n t r a -
tion of r o o t w o o d . T h e ac t iv i ty cou ld still be 
d e m o n s t r a t e d in t h e r e s i d u e of roo t b a r k a f t e r 
the l y o p h i l i z e d a q u e o u s e x t r a c t h a d b e e n suc-
cessively e x t r a c t e d wi th m e t h a n o l a n d h e x a n c . 
It is s u g g e s t e d tha t t h e s e r e su l t s m a y have 
cl inical i m p l i c a t i o n s . 

R e s u m e 

La p r e s e n t e e t u d e e t ab l i t les q u a l i t e s c o a g u l a -
t r ices d e l ' e c o r c e et du bo i s d e rae ine d e la 
p l a n t e Fagara xanthoxyloides l am. El le con-
f i r m e d ' a i l l e u r s le r e su l t a t d e n o t r e p r e m i e r e 
e t u d e q u i d e m o n t r a i t d ' u n e pa r t q u e I 'extrai t 
l iqu ide d e ce s r ac ines raccourc issa i t les T P et 
T T P d u p l a s m a n o r m a l ainsi q u e ceux du 
p l a s m a d o n t le F V I I I C est d e f e c t u e u x , et 
d ' a u t r e p a r t 1 'absence d e t o u t e ac t ion sur le 
p l a s m a m a n q u a n t d e F I X C . L ' e c o r c e de rae ine 
s ' ave r a i t d e u x fois p lus ac t ive q u ' u n e m e m e 
q u a n t i t e d u bo i s d e r ae ine . A p r e s p lus ieurs 
e x t r a c t i o n s a v e c m e t h a n o l e et h e x a n c , le residu 

'Based on work submitted in part fulfilment of the 
requirements for the M.Sc. degree. University of 
Ibadan. 1979. 

Correspondence: Dr. E. M. Essien. Department ol 
{hematology, University College Hospital. Ibadan. 
Nigeria. 

de l ' ecorce p re scn ta i t t o u j o u r s les metr ics qua l -
i tes, ces r e su l t a t s s u g g c r c n t d e s possibility's 
mcdica les . 

In t roduc t ion 

T h e medic inal p r o p e r t i e s of Fagara xanthoxy-
loides lam plant had b e e n k n o w n a m o n g 
ind igenous p o p u l a t i o n s in t h e rain fores t bel t of 
West Af r i ca fo r s eve ra l c e n t u r i e s In d e p t h 
chemical inves t iga t ions of t h e p lant ex t rac t ives 
had yie lded severa l chemica l p r o d u c t s such as 
f aga ramide ( T h o m a & T h u w e n , 1912). q-i ino-
line a n d p h e n o l de r iva t ives (Esh ic t A Taylor 
1966), Coumar in (Enyin ih i , 197-1). sesamin and 
fagarol ( C a r n m a l m , E r d t h m a n «.V P e l c h o w i c / . 
1955), hespe r id in ( A r t h u r , Hu i & M a , 1956) 
and severa l o t h e r c h e m i c a l s ( O k o g u n et at.. 
1981). H o w e v e r , iden t i f i ca t ion of biological 
p rope r t i e s of s o m e of t he se a g e n t s had lagged 
beh ind a l t hough s o m e ind ica t ions w e r e s o m e -
t imes n o t e d . Fo r i n s t a n c e , an t i fe r t i l i ty act ivi ty 
of hesper id in h a d b e e n sugges t ed (S ieve , 1952), 
and t rad i t iona l m e d i c i n e p r a c t i t i o n e r s in pa r t s 
of Nigeria had a d v o c a t e d use of t h e c r u d e 
extract of s o m e p a r t s of t h e p lan t in the 
t r e a t m e n t of a b d o m i n a l p a i n s a n d t e t a n u s 
( I y o r i o b h e , pe rs . c o m m . ) . 

A recent r e p o r t a sc r ib ing an t i s ick l ing p r o p e r -
ties to the c r u d e a q u e o u s ex t rac t of roo t w o o d 
(So fowora & I saacs , 1971) a n d s o m e act ive 
pr inciple ( S o f o w o r a & Isaacs , 1975) h a s re-
s t imula ted in te res t in t h e b iological impl i ca t ions 
of s o m e of the e x t r a c t s a n d ex t r ac t i ve s . W e h a d 
ear l ie r r e p o r t e d p r o c o a g u l a n t p r o p e r t i e s of the 
c rude a q u e o u s roo t ex t rac t (Es s i en &. O k o g u n , 
1976), a n d p la te le t a g g r e g a t i n g act ivi ty of 
Fagaro l (Ess ien & E b h o t a , 1978). W e n o w 
presen t c o n f i r m a t o r y e v i d e n c e of the 
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E. M. Essien cl al. 84 

procoagulant activities of the c rude extract 
which was m o r e potent if der ived f rom root 
bark than root wood . 

Materials and methods 

Preparation of extracts 

T h e roots of the plant were ob ta ined f rom 
O l o k o m c j i , a forest near Ibadan . Root bark 
was separa ted f rom the root wood before 80.2 g 
of the bark and 75.0 g of the root wood were 
separately crushed and separate ly soaked in 4 I 
water for 5 days. Twenty - four ml f ract ions of 
each extract were lyophilized and reconst i tu ted 
in tris buf fer pi I 7.4 at a concentra t ion of 2.5 
nig/ml of extract shortly be fo re use. Following 
prel iminary results which had shown less poten-
cy of the root wood extract , addi t ional extract 
of root wood at 5nig/ml was also p repa red in the 
tris buf fer shortly be fo re use. 

Methanol extract 

The lyophilized aqueous extract of root bark or 
root wood was fu r the r ext rac ted by mixing each 
traction with an equivalent volume of metha-
nol It was corked and left for 24 h at room 
t empera tu re before centr i fugat ion and 
relyophilization. This fract ion was reconst i tu ted 
with tris buf fer to 1/10 the original volume f rom 
which the aqueous extract was der ived. 

Hexane extract 

Chopped root wood (3 kg) or root bark (2 kg) 
was cont inuously ex t rac ted with 20 ml fraction 
of hexane for 24 h, lyophilized and reconsti-
tu ted to 1/10 the original volume with tris buf fer 
p l l 7.4 just be fo re use. 

The residue of aqueous extract 

T h e lyophilized a q u e o u s extract was successive-
ly extracted with hexane and me thano l and the 
residue that was left was reconst i tu ted with tris 
buf fer to a concen t ra t ion of 2.5 mg/ml or 5 
mg/ml of extract just be fo re use. 

Fagarantide and xanthoxylol 

Chemical ly pure subs tances were ob ta ined after 
hexane and methano l extracts , crystallization 
(Eshie t & Tay lor , 1966; Ca lde rwood & Fish. 
1966; Enyinihi , 1974; A y a f o r , 1978) and 
puri f icat ion by fract ional crystallization 
( A y a f o r , 1978). 

Blood plasma samples 

Blood samples were col lected f r o m a total of 69 
b lood d o n o r s in Universi ty Col lege Hospital 
( U C I I ) blood b a n k . Each s a m p l e ob ta ined by 
non-contac t clean v e n e p u n c t u r e , was mixed in a 
plastic con ta ine r with 3 . 8 % t r i sodium citrate 
(9:1, v/v). It was cen t r i fuged at 3 0 0 0 # x 5 min 
at room t e m p e r a t u r e and the p lasma was 
s e p a r a t e d , kep t on c rushed ice and used in the 
tests usually within 1 h of col lect ion. Plasma 
samples f rom Fac tor V I I I C ( F V I I I C ) or FIXC 
pa t ien ts were ob ta ined f r o m o u r s tocks which 
are usually col lected as descr ibed a b o v e and 
s to red in a l iquots at - 7 0 ° C . Each a l iquot was 
thawed once only at 37°C and used immedi-
ately. All unused por t ions w e r e d i sca rded . To 
test for de te r io ra t ion of s to red p l a sma , an 
a l iquot was usually thawed once and checked 
against a normal p lasma by the p r o t h r o m b i n 
t ime (PT) test . Normal resul ts of P T , expressed 
as clot t ing t ime and ra t io s h o w e d that such 
s tored p lasma had not d e t e r i o r a t e d . 

Blood coagulation tests 

Modif ica t ion of p ro th rombin t ime (Qu ick . 
1935) and partial th romboplas t in t ime act ivated 
with kaolin ( P T T K ) (Hard is ty & I n g r a m . 1965; 
Ess ien . 1974) were used in these s tudies . 

For PT tests, a vo lume of test o r control 
plasma/extract mixture was first incuba ted at 
37°C for per iods varying f rom 1 to 9 nun 
(Tables 1-4). 0 .1 ml of the incubated mixture 
was then mixed with an equal vo lume of h u m a n 
brain extract previously thawed at 37°C im-
mediate ly be fo re use and the PT test was then 
comple t ed with addit ion of 0.1 ml of 0.025 M 
CaCU. Dupl icate de te rmina t ions on test and 
control plasma/extract samples wre car r ied out 
in a balanced order to minimize drif t ( Ingram. 
1965) and mean values were taken . 

T h e PTT(k) was similarly modi f ied b> 
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Blood coagulation activities of Fagara extracts 85 

preincubating at 37°C, a s imilar vo lume of test 
or control plasma/extract mix tu re with kaol in . 
The test was comple ted by successively add ing 
inosithin and p r e w a r m e d CaCI 2 to the s amples 
and determining the c lot t ing t ime . 

Control experiments 

The control plasma in each batch of tests 
consisted of normal o r fac tor-def ic ient p lasma 
diluted either with the ext ract o r where 
appropriate, with tris bu f f e r to the s a m e extent 
as the plasma/extract mix tu re . 

Results 

The crude aqueous root bark extract at a final 
concentration of 2.1 ug/fd of p lasma progres-
sively shor tened the P T of no rma l p lasma on 
incubation. An identical concen t ra t ion of root 
wood extract was less potent (Tab le 1, Fig. 1). 
Xanthoxylol and faga ramide did not affect the 
PT of normal or fac tor-def ic ient p lasma 
samples (FVI l Ic or FIXc) . 

The aqueous root bark also sho r t ened the 
partial thromboplas t in t ime test ( P I T ) of nor-
mal plasma at all incubat ion t imes of the 
plasma/extract mixture (Fig. 2). A less ma rked 
effect was observed when the res idue , a f te r 
successive extract ion of lyophil ized a q u e o u s 
extract with methanol and h e x a n e . was incu-
bated with normal p lasma (Tab le 2). Equi -

Table 1. Effect of aqueous extract ol root bark or root 
wood on the PT of normal plasma. The final extract 
concentration in each case was 2.1 ug/fd ol plasma 
(or root bark and root wood respectively. I he clotting 

time is expressed in seconds (sec) 

Root bark Root wood 

Control Test Incubation Test Control 
time (min) 

1 22.2 22.5 
2 17.8 21.3 
4 
5 17.6 21.0 
6 
7 16.9 20.6 
9 

30I 

I n c u b a t i o n t i m e ( m m ) 

Fig. I. Effect of xanthoxylol. fagaramide and the root 
bark extract on the PT of normal plasma. • — • test 
mixture of plasma with aqueous extract of root bark; 
O—O test of plasma control for aqueous extract: 
A—A test on plasma/fagaramide mixture and A—A 
control for fagaramide; • test on plasma/ 
zanthoxylol mixture and • — • control for zanthox-
ylol. 

I n c u b a t i o n t i m e ( m i n ) 

Fig. 2. Effect of root wood (4.2 ngl\i\) and root bark 
(2.1 ng/^1) extracts on PTT(k) of normal plasma. 

• test on plasma/extract mixture, O—O control 
for root bark; A — A root wood extract/plasma 
mixture, A — A control for root wood. 

22.6 23.0 
23.0 21.7 
238 15.3 
22.9 5.3 
24.4 Clotted 
22.6 Clotted 
23.2 Clotted 
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Tahle 2. Effect of 'residue on I'TMk) of normal 
plasma 

Incubation time Clotting time 
(min) (sec) 

Control Test 
1 70.6 75.5 
3 6S.2 70.4 
5 70.3 37.4 
7 63.9 — 

9 60.8 40.0 

Values are mean of duplicate determinations of a 
typical result. 

'Residue of root bark was obtained from lyophil-
ized aqueous extract after successive extraction with 
methanol and hexane. 

va lcn t concen t r a t i on of xan thoxylo l a n d 
f a g a r a m i d c s h o w e d n o ef fec t on P I T of n o r m a l 
p l a s m a (F ig . 3) . 

T h e P T T of fac tor V I I I C def ic ien t p l a s m a 
( F V I I I C ) w a s s h o r t e n e d fo l lowing i n c u b a t i o n 
with the roo t bark ex t rac t . N o such e f f ec t w a s 
o b s e r v e d when the extract was i n c u b a t e d w i t h 
F I X def ic ien t p lasma ( F I X C ) (Tab le s 3 a n d 4 ) . 

I ' O r 

I n c u b o t i o n t i m e ( m m ) 

Fig. 3 . Effect of xanthoxylol. fagaramidc and the root 
bark extract on the PTT(k) of normal plasma. • 
plasma/root bark extract mixture; 0 — 0 control for 
root bark extract; A — A plasnui/fagaramide; A — A 
fagaramidc control; • xanthoxylol/plasma; • — 
• xanthoxylol control. 

Table 3. Effect of root bark on PTT(k) of FVIIU 
deficient plasma samples 

Incubation time VIIIC 
(min) Clotting time (see) 

Test Control Difference 

1 251.8 223.3 *28 5 
3 212.7 202.1 *10.6 
5 177.7 195.4 •17.7 
7 145.4 194.6 *49 2 
9 132.5 185.7 •53.2 

Test and control plasma samples arc as described in 
text. 

The difference values refer to the differcncc 
between control and test plasma clotting times. 

'Indicates a shorter test time relative to its corres-
ponding control. 

tMeans that the test clotting times were longer 
than control. 

Root wood extract s h o r t e n e d t h e PTT(k ) of 
normal plasma only at h i g h e r concentra t ions 
(4.2 ug/nl) than root b a r k w h o s e ef fec t was 
observed with 2.1 fig/ul c o n c e n t r a t i o n . With 
lower root wood c o n c e n t r a t i o n (2 .1 ng-jil). 
there was no d i f f e r ence b e t w e e n con t ro l and 
test values (Table 5) . 

Discussion 

These results conf i rm an e a r l i e r r e p o r t that the 
crude aqueous root ex t rac t of Fagara xanthoxy-
loides lam plant possesses p r o c o a g u l a n t activi-
ties (Essien &. O k o g u n , 1976). T h e y have 
extended that f inding to s h o w t h a t , o n a weight 
basis (w/w), root ba rk act ivi ty w a s a b o u t twice 
that of root wood . W h e n this f i n d i n g is consi-
dered along with an ea r l i e r r e p o r t which indi-
cated that the same f r ac t ion h a d antisickling 
properties (Sofowora &. I saacs , 1971) the clini-
cal implications and risk of t r e a t i n g patients 
with sickle cell a n a e m i a o r d i s e a s e in crisis with 
the extract are clear. T h e p a i n f u l c r i ses of sickle 
cell diseases (anaemia a n d d i s e a s e ) a r e in part a 
manifestation of s ludging of s i ck led erythro-
cytes in the tissue capi l la r ies wi th resultant 
tissue anoxia or necrosis a n d o f t e n q u i t e severe 
pain. In the original s tudy , a h i g h e r concentra-
tion of xanthoxylol t han that u s e d in this stud\ 
demonstrated inhibitory e f f ec t o n t h e P T T of 
normal plasma. A similar c o n c e n t r a t i o n was not 
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Blood coagulation activities of Fagara extracts 

Table 4. Effect ol root bark extract on P T I ( k ) of Factor IXe deficient plasma 

87 

Clotting time Clotting time 

Vest Control Difference Incubation 
time (mm) 

Test Control Difference 

258.2 227.0 - 3 1 . 2 1 292.4 267.0 - 2 5 . 4 
255.6 186.8 - 3 1 . 2 3 283.3 266.2 -17 .1 
226. S 1X6.8 - 4 0 . 0 5 — 261.0 — 

233.2 191.2 - 4 2 . 0 7 258.9 254.1 - 4.8 
211.2 190.0 - 2 1 . 2 9 259.2 250.0 - 9.2 

Representative results on FIXe deficient plasma samples. 
The extract did not shorten PTT(k): the suggestion of inhibitory effect in some instances was 

not a regular observation. 

Table 5. Effect of low and high concentrations of root wood on 
the P I T of normal plasma 

Low concentration High concentration 
(2.1 ng/jd) (4.2 (ig/|il) 

Control PE Incubation 
time (min) 

Control PE 

101.8 95.8 1 108.2 111.0 
86.0 83.7 3 93.0 80.7 
80.4 80.5 5 96.8 65.7 
80.8 76.6 7 95.8 — 

78.8 75.2 9 90.2 65.8 

Low concentration ol root wood = 2.1 ug/jil ol plasma/ 
extract mixture. High concentration = 4.2 |ig/ul. PE = 
plasma/extract mixture. Incubation was at 37°C lor the 
duration of times stated. 

used in this s tudy since it was designed to 
investigate, a m o n g o the r p rob lems , the effect 
of using concent ra t ions of the extracts/ 
extractives in vitro approximate ly similar to 
those est imated f r o m discussion with pa t ien ts to 
be taken by them in sickle cell crises or for 
prophylactic purposes . 

The exact chemical agent (s ) f rom Fagara 
xantlioxyloulcs lam plant which mani fes ted 
procoagulant activities on normal and deficient 
plasma (FVlI lc ) has not been establ ished nor 
was the mechanism of action investigated 
further. However , the contrast ing results on 
FVUIc and FIXc plasmas which showed 
accelerated reactions in FVl I l c but not in FIXc 
plasma samples revealed effective substi tution 
for FVIIIa functions in the intrinsic coagulat ion 

pa thway. This has clinical implications also for 
classical haemophi l ic pat ients . T h e effect on the 
extrinsic pathway could suggest involvement of 
the extract at several points on that pathway 
excluding direct activation of f ibrinogen earl ier 
shown not to be a f fec ted (Essien & O k o g u n , 
1976). 
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