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Analgesic and anti-inflammatory properties of methanol 
extract of cnestis ferruginea in rodents 

Abstract 
Objective: To e v a l u a t e the a n a l g e s i c and an t i -
inflammatory activities of the methanol extract of 
Cnestis ferruginea (CF) in rodents. 
Materials and Methods: The antinociceptive activity 
of CF was evaluated using thermal (hot plate and tail 
flick tests) and chemical (acetic acid induced writhing 
and formalin tests) methods. The ant i - inf lammatory 
effects were studied using the cotton pellet granuloma 
and carrageenan induced paw edema tests. 
Results: The ex t rac t ( 3 0 0 - 5 0 0 m g / k g , pe r ora l ) , 
dissolved in normal saline produced a dose dependent 
analgesic effect on a hot plate maintained at 55 ± 
2°C as well as on the early and late phases of formalin 
induced paw licking in rats. At the same doses, the 
plant extract also significantly (p<().()5) inhibited the 
carrageenan induced paw edema and cotton pellet 
granuloma formation in rats. 
Conclusion: The results suggest that the methanol 
ext rac t of C F p o s s e s s e s a n a l g e s i c a n d a n t i -
inflammatory activities. 
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Resume 
Objectif: Evaluer les activi tes ana lges iques et anti-
inflammatoires de Textrait au methanol de Cnest is 
ferrugineux (FC) chez les rongeurs . 
Materiels et methodes: L 'ac t iv i te anti nocicept ive 
de la CF a ete evaluee a 1'aide de me thode thermique 
(plaque chauffante et des tests de m o u v e m e n t de la 
queue) et c h i m i q u e ( a c i d e a c e t i q u e i n d u i t e en 
contorsion et des essais de formol) . Les e f fe t s anti-
inflammatoires ont ete e tudies en utilisant les tests 
de granulome des boulet tes de co ton et de patte 
cedeme induite de carragheen. 
Resultats: L'extrait (300-5()()mg/kg, par voie orale), 
dissousdans une solution saline normale a produit un 
effet analgesique a dose dependant sur une plaque 
chaude maintenue a 55 ± 2 ° C ainsi que sur les phases 
precoces et tardives de la patte induite par le formol 
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racle chez des rat. Aux memcs doses, I'extrait vegetal 
aussi a s ignif icat ivement (p <0,05) inhibe rcedeme 
de patte induite par la carragheen et la formation de 
granulome de boulette de coton chez des rats. 
Conclusion: Les resultats suggerent que fex t ra i t de 
methanol de C F possede des activites analgesiques 
et anti-inflammatoires. 
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Introduction 
Cnestis ferruginea (Comaraceae) is a common plant 
found throughout the West African sub-region. It is a 
tree of about 6m high usually found in the deciduous 
forest. The plant has been shown to have an ornamental 
value (1) and its water extract used to treat various 
types of pain including tooth ache [2].. Some authors 
h a v e a l so repor ted its e f f e c t s on fer t i l i ty and 
haematological profiles [3,4]. Phytochemical screening 
had confirmed the presence of flavonoids, alkaloids 
saponins and anti-oxidanls [5,6]. Although the plant had 
been in use for a long time as herbal medicine in Nigeria, 
no pharmacological screening has been carried out to 
justify its use by the alternate medical practitioners as 
an analgesic and anti-inflammatory agent. In the present 
study, we therefore investigated these properties of 
the plant to justify or ortherwise the claim by the 
herbal practitioners. 

Materials and method 
Animals 
Male albino rats (180-220g) and mice (50-80g) were 
used for the study. They were housed and bred in 
the p rec l in ica l an ima l house of the C o l l e g e of 
Med ic ine , Univers i ty of Ibadan , Niger ia under 
standard laboratory condit ions ( room temperature 
and 12hours light and dark cycle) . The animals 
were fed with mouse cubes (Ladokun feeds, Ibadan) 
and water ad libitum 

Plant materials 
Fresh leaves of the plant were obtained f rom the 
Forestry Research Institute of Nigeria, Ibadan where 
the in s t i t u t e ' s p lant t a x o n o m i s t ca r r ied out the 
identification ( Voucher no F 4137 ). The leaves, 
shade dried and reduced to a powdery form were 
exhaustively extracted at a temperature of 40°C with 
2.5L of methanol (BDH Poole. England ) for 3 days. 
The macerated mixture was filtered and evaporated 
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Carrageenan induced paw edema 
T h e an t i - i n f l ammato ry po tency of the C F ext rac t 
is a s s h o w n in t ab le 4. T h e ex t r ac t s i g n i f i c a n t l y 
(p<0.05) inhibited edema formation only at the 500mg/ 
kg d o s e level at 3 and 5 h r post admin i s t ra t ion . T h e 
r e f e r e n c e d r u g ( i n d o m e t h a c i n , l O m g / k g ) a l s o 
produced a s ignif icant (p<0.05) inhibition of e d e m a 
fo rma t ion c o m p a r e d with the control (Table 4) . 

[5 ,6] .These agen t s have a lso been found in other plants 
wi th e s t a b l i s h e d a n a l g e s i c and an t i - i n f l ammato ry 
ac t iv i t i e s [15] . T h e ex t rac t r educed the l icking t ime 
in bo th p h a s e s of the f o r m a l i n test wh ich is one of 
the tes ts c o m m o n l y used to exp la in the mechan i sms 
in pa in a n d a n a l g e s i a a n d it g i v e s bet ter resul ts than 
t he rma l o r m e c h a n i c a l tes t s [16]. 

T h e f o r m a l i n test c o m p r i s e s t w o phases , the 
first r e p r e s e n t i n g the i r r i ta t ing e f f e c t o f fo rmal in on 

Table 4: The effect of mcthanolic extract of Cnestis ferruginea on paw circumference in the carrageenan edema 
test 

Groups O h r ( c m ) 3 n , h r ( c m ) Percen t 5 t h h r ( c m ) Percent 
inhibit ion inhibi t ion 

Control (normal saline) 2.13 ±0.05 2.82 ±0.06 - 2.63 ±0.02 . 
300mg/kg Cnestis feruginea 2.25 ±0.05 2.73 ±0.06 30.40 2.57 ±0.03N S 36.00 
400mg/kg Cnestis ferruginea 2-20 ± 0.04 2.63 ± 0.08NS 37.68 2.42 ±0.06N S 56.00 
500mg/kg Cnestis ferruginea 2.15 ±0.07 2.53 ±0.09* 44.92 2.37 ±0 .09* 58.00 
lOmg/kg indomethacin 2.17 ±0.05 2.48 ± 0.04* 55.07 2.35 ±0.04* 64.00 

Each value is the mean ±SEM n-6 
*P < 0.05 compared with control 
NS not significant compared with control 

Table 5: The effect of the mcthanolic extract of Cnestis fe r rug ineaon granuloma tissue formation in rats 

Groups Oral dose Increase in 
pellet weight (mg) Percent inhibition 

Control (normal saline) lOml/kg 96.00 ± 11.20 . 
Cnestis ferruginea 300mg/kg 95.90 ± 7.20** 0.10 
Cnestis ferruginea 400mg/kg 57.00± 3.70* 40.63 
Cnestis ferruginea 500mg/kg 49.90 ± 3.43* 48.02 
Indomethacin lOmg/kg 45.80 ± 3.60* 52.29 

Each value is the mean ± SEM 
*P < 0.05 compared with control 
+P < 0.001 compared with control 
NS- not significant compared with control 

Cotton pellet granuloma tissue formation test 
T h e m e t h a n o l ex t rac t of C F p r o d u c e d an inh ib i t ion 
of g r a n u l o m a t issue fo rma t ion w h i c h w a s s ign i f i can t 
at 4 0 0 ( p < 0 . 0 5 ) a n d 5 0 0 m g / k g ( p < 0 . 0 0 1 ) d o s e 
levels .The highest inhibition (p<0 .001) w a s p roduced 
by t h e r e f e r e n c e d r u g ( i n d o m e t h a c i n , l O m g / k g ) 
c o m p a r e d wi th the con t ro l (Tab le 5) 

D i s c u s s i o n 
T h e presen t s tudy es tab l i shed the ana lges i c and ant i -
i n f l a m m a t o r y ac t iv i t i es of m e t h a n o l ex t rac t o f d r i ed 
l e a v e s o f Cnestis ferruginea. P h y t o c h e m i c a l 
ana ly s i s of p lant ex t rac t r evea led the p r e s e n c e of 
f l avono id s , a l k a l o i d s s a p o n i n s a n d a n t i - o x i d a n t s 

the C - f i b r e s a n d the s e c o n d an in f l ammato ry pain 
r e s p o n s e . T h e ex t r ac t a l s o e x h i b i t e d its ana lges ic 
act ivi ty by inhibit ing the acetic acid - induced writhing 
in m i c e [ 17]. T h i s test is g e n e r a l l y used as a model of 
v i s ce r a l pa in , h o w e v e r , the test is nonspec i f i c as 
s e v e r a l o t h e r c o m p o u n d s s u c h a s t r i c y c l i c 
a n t i d e p r e s s a n t s [18] a n d a n t i h i s t a m i n e s [19] a l so 
e x h i b i t t he w r i t h i n g i nduced by ace t ic acid hence the 
n e e d for o t h e r a n a l g e s i c tes ts as w e did in the present 
s tudy. T h e hot p la te test w a s nex t se lec ted because 
the test is s e n s i t i v e to s t r o n g ana lges i c s and t issue 
d a m a g e is l im i t ed b c c a u s c of the cut o f f point that is 
usual ly imposed to limit the t ime spent on the hot plate. 
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level was not s igni f icant ( p > 0 . 0 5 ) in the ear ly phase , 
the inh ib i t i on o b t a i n e d in t h e l a te p h a s e w a s 
signif icant ( p < 0 . 0 5 ) c o m p a r e d w i t h t h e v e h i c l e 
treated g roup ( c o n t r o l ) (Table I) . 

H o t p la te test 
T h e ext rac t of CF, d o s e dependen t ly p roduced a 
p ro longa t ion of the hot p la te la tencies wh ich was 
s ign i f i can t at 5 0 0 m g / k g d o s e level ( p<0 .001 ) at 6 0 

T a b l e 1 : T h e cffcct of the methanol extract of Cnestis ferruginea on licking time in the formalin induced paw licking 
in rats 

Groups Oral dose Early phase licking 
time (s) 

Late phase licking 
time (s) 

Control (normal saline) 10m l/kg 3.12 ± 0.35 7.07 ± 0.55 
Cnestis ferruginea 300mg/kg 2.47 ± 0.32NS 4.72 ± 4.72* 
Cnestis ferruginea 400m g/kg 2.13 ± 0.15* 4.03 0.01* 
Cnestis ferruginea 500mg/kg 1.35 ± 0.17* 2.99 ± 2.99* 
Indomethacin lOmg/kg 0.99 ± 0.15* 2.52 ± 2.52* 

Each value is the mean ± SEM of six rats 
*P < 0.05 compared with control 
+P < 0.001 compared with control 
NS not significant compared with control 

Acetic acid induced wr i th ing in mice 
The resul t s h o w e d t h a t p r e - t r e a t m e n t w i t h t h e 
methanol extract o f C F at all d o s e s ( 3 0 0 - 5 0 0 m g / k g ) 
significantly (p<0.001) inhibi ted the wri thing response 
in all the an ima l s (Table 2) . 

min and at 4 0 0 and 5Q0mg/kg dose levels (p<0 .001 ) 
at 9 0 m i n . T h e re fe rence d r u g ( indomethac in , 10mg/ 
kg) a lso caused a prolongat ion of the hot plate latency 
s ign i f ican t at 30 and 60 min (p<0 .05) and at 9 0 m i n s 
(p<0 .001 ) (Table 3). 

Table 2: The effect of the methanolic extract of Cnestis ferruginea on acetic induced writhing in mice 

Groups O r a l dose 

Control (normal saline) 10 ml/kg 
Cnestis ferruginea 300mg/kg 
Cnestis ferruginea 400mg/kg 
Cnestis ferruginea 500mg/kg 
Indomethacine lOmg/kg 

N u m b e r of writhings Percentage inhibition 

34.50 ± 4.20 
31.50 ± 1.90* 8.70 
15.30 ± 1.20* 55.60 
14.50 ± 1.70* 58.70 
14.50 ± 0.90* 58.00 

Each value is the mean ± SEM of six mice 
*P < 0.05 compared with control 
+P < 0.001 compared with control 

Table 3: The effects of methanolic extract of Cnestis ferruginea on hot plate latencies in rats 

Groups O r a l dose 
React ion 

0 min 
T imes (Sees) 

30min 60min 90min 

Control 
Cnestis ferruginea 
Cnestis ferruginea 
Cnestis ferruginea 
Indomethacin 

10 ml/kg 
300mg/kg 
400mg/kg 
500mg/kg 
lOmg/kg 

11.58 ± 1.08 
15-00 ±0 .89 
14.67 ±1.74 
15.00 ± 1.03 
15.00± 1.51 

15.00 ± 1.51 
16.00± 0.63NS 

21.40 ± 2.92NS 

21.00±2.07* 
20.00± 1.39* . 

15.33 ± 2.13 
18.17± 1.22NS 

23.67± 3.52NS 

23.00±0.68* 
22.00 ±1.34* 

13.00± 1.67 
20.33 ±1.43* 
24.50± 4.54* 
23.17± 1.11* 
25.00±1.88+ 

Each value is the mean ± SEM of six rats 
*P < 0.05 compared with control 
'P < 0.001 compared with control 
NS not significant compared with control 
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The ext rac t p r o d u c e d a d o s e d e p e n d e n t 
prolongation of the hot plate latency. Th i s test is 
supraspinally media ted and is the re fo re a test of 
central activity, it therefore follows that the possibility 
of the extract having a central activity is very high. 

The extract a l so has an a n t i - i n f l a m m a t o r y 
activity as revealed by the car rageenan induced paw 
edema and cotton pellet g ranuloma tests. The extract 
significantly inhibited the ca r r ageenan- induced paw 
edema formation. This test has a significant predictive 
value for anti-inflammatory agents acting by inhibiting 
mediators of inf lammation [14]. 

Carrageenaan induced paw e d e m a lest is 
highly sensitive to non-steroidal an t i - in f lammatory 
agents and it has long been accep ted as a use fu l 
phlogistic tool for investigating new anti-inflammatory 
drugs. The initial phase of the test is media ted by 
serotonin and histamine and media tors of the late 
phase are suspected to be a rach idona te metabol i tes 
producing edema after mobilization of the neutrophils. 

While the ca r r ageenan - induced paw e d e m a 
test is a test of acute in f l ammat ion , the cot ton pellet 
granuloma test is a test of chronic in f lammat ion [201. 
The dry weight of the pel let has been s h o w n to 
correlate with the amount of granuloma tissue formed 
[21]. At all doses , the plant ex t rac t s ign i f i can t ly 
inh ib i ted g r a n u l o m a t i s s u e f o r m a t i o n d o s e 
dependency. Put together the re fore , the t w o tests 
show that the plant extract can e f fec t ive ly reduce 
inflammation in both the acu te and chronic phases . 

In conclusion, the present study indicates that 
the methanol extract of Cnestis ferruginea possesses 
analgesic and an t i - in f l ammatory proper t ies thereby 
validating its local use by the a l ternat ive medical 
practitioners. 
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d c s cr i ses r epe tees (a c a u s e d ' o f f r e I imi tee) etai t d e 
18,2%, ce qui rf etait pas s i gn i f i ca t i vemen t d i f f e r e n t e 
d e la mor ta l i te de 2 0 , 0 % en reg i s t r ee au c o u r s d e s 
deux a n n e e s (2008 /2009) , le m e d i c a m e n t a e te uti l ise 
s y s t e m a t i q u e m e n t c o m m e P u n i q u e a g e n t 
an t i convu l s i f . P > 0 ,05 . L e s d e c e s m a t e r n e l s e t a ien t 
s i gn i f i c a t i vemen t p lus o b s e r v e s p a r m i les f e m m e s 
m u l t i p a r e s a v e c P e c l a m p s i e ( 2 3 , 3 % ) q u e le 
p r i m i g e s t e s ( 1 6 % ) , la mor ta l i t e etai t e g a l e m e n t p lus 
a c c e n t u e e c h e z les e c l a m p t i q u e s qui n ' a v a i e n t pas 
de so ins p rena ta l s ( 1 8 , 7 % ) q u e c e u x qui r eceva ien t 
d e s so ins ( 5 , 9 % ) , p <0 ,05 . L e s c o m p l i c a t i o n s g r a v e s 
m a t e r n e l l e s e t a i e n t d ' a s p i r a t i o n s r e l a t i v e s a la 
p n e u m o n i c (23 ,9%) et d ' c e d e m e pu lmona i r e (16 ,3%) , 
r h y p e r t h e r m i e (17 ,9%) , une insuf f i sance renale a igue 
(11 ,4%) , et les acc iden t s c e r e b r o - v a s c u l a i r e s e ta ient 
de 9 , 8 % . Le total d e s d e c e s pe r ina t aux e ta ien t de 
3 9 2 a v e c 81 ,1 % ( 3 1 8 / 3 9 2 ) e n c o r e d e s na i s sances et 
d e 18 ,9% ( 7 4 / 3 9 2 ) d e s d e c e s n e o n a t a l s p r e c o c e s 
e s sen t i e l l emen t d e s a s p h y x i e s g r a v e s a la na i s sance . 
Le taux de mor ta l i t e pe r ina ta l e etai t 4 0 6 / 1 0 0 0 . 
Conclusion: L * i n c i d e n c e d e P e c l a m p s i e d a n s le 
g r o u p e d ' e t u d e e t a i t e l e v e e . C ' e t a i t u n e c a u s e 
m a j e u r e d i r e c t e d e la m o r t a l i t e m a t e r n e l l e e t 
per ina ta le . Le resul tat de la ma te rn i t e etait e g a l e m e n t 
f a i b l e , m e m e a v e c P i n t r o d u c t i o n d e s u l f a t e d e 
m a g n e s i u m . L e s in te rven t ions p o u r la reduc t ion de la 
m o r t a l i t e m a t e r n e l l e et p e r i n a t a l e d o i v e n t m e t t r e 
P a c c e n t sur les s t ra teg ies qui e m p e c h e n t Pappa r i t i on 
d e P e c l a m p s i e p u i s q u e les r e su l t a t s d a n s c e r t a i n s 
c o n t e x t e s ne sont t o u j o u r s p a s e n c o r e f a v o r a b l e s 
Io r squ ' i l s ne s e p rodu i sen t . 

I n t r o d u c t i o n 
E c l a m p s i a is c o m m o n l y d e f i n e d as n e w o n s e t o f 
se izure ac t iv i ty d u r i n g p r e g n a n c y o r p o s t p a r t u m in a 
w o m a n wi th s igns o r s y m p t o m s of p r e e c l a m p s i a [ 1 ]. 
B o t h p r e - e c l a m p s i a a n d e c l a m p s i a a c c o u n t f o r 
s ignif icant maternal and fetal morb id i ty and mortal i ty. 
Ec lamps ia is es t imated to account for 50 ,000 materna l 
d e a t h s w o r l d w i d e a n n u a l l y [2] w i th 3 5 % of pa t i en t s 
hav ing at least a m a j o r c o m p l i c a t i o n [3J. It is a l s o 
a s soc ia t ed wi th a fetal mor ta l i ty ra te o f 12 % (4J. 

E c l a m p s i a is a la rgely p r e v e n t a b l e c o n d i t i o n 
but its p reven t ion d e p e n d s ve ry m u c h on the abi l i ty 
t o d e t e c t e a r l y a n d a p p r o p r i a t e l y m a n a g e p r e -
e c l a m p s i a in a p r e g n a n t w o m a n . P o o r u t i l i sa t ion of 
an tenata l ca re se rv ices and late p resen ta t ion to hea l th 
c a r e fac i l i t ies con t r i bu t e to the h igh n u m b e r of c a s e s 
of e c l a m p s i a in r e s o u r c e - p o o r c o u n t r i e s . H e n c e , 
e c l a m p s i a c o n t i n u e s t o b e o n e o f t h e l e a d i n g 
compl ica t ions of p regnancy and a lso o n e of the leading 
c a u s e s of mate rna l and per ina ta l dea ths . 

H o w e v e r , the cont r ibu t ion of ec lampsia to 
maternal and perinatal morbid i ty and mortality varies 
f r o m o n e region of the wor ld to ano ther and f rom 
o n e c o u n t r y to ano the r . Fo r e x a m p l e , in Niger ia , 
e c l a m p s i a ranks a m o n g s t the first three ma jo r causes 
o f m a t e r n a l m o r t a l i t y [ 5 , 6 , 7 ] . T h e b e n e f i t s of 
m a g n e s i u m sulphate in the managemen t of eclampsia 
had been es tab l i shed [8]. But it w a s only in 2008, 
that the use of m a g n e s i u m su lpha te b e c a m e routine 
in t h e unit- ( D e p a r t m e n t o f O b s t e t r i c s a n d 
G y n a e c o l o g y , U s m a n u D a n f o d i y o U n i v e r s i t y 
T e a c h i n g H o s p i t a l , S o k o t o ) f o r al l p a t i en t s wi th 
ec lamps ia af te r the t raining of staff and regular supply 
of the d rug cour tesy of the Federal Minis t ry of Health 
w e r e es tab l i shed . A l s o wi th e c l a m p s i a as a leading 
c a u s e of mate rna l mor ta l i ty in the insti tution [5], a 
H i g h D e p e n d e n c y U n i t ( H D U ) w a s e s t a b l i s h e d 
ad j acen t to the l abour wa rd spec i f i ca l ly for the care 
of pa t ients wi th e c l a m p s i a and seve re pre-ec lampsia . 
A m o n g s t o ther suppor t faci l i t ies , the unit has multi-
p a r a m e t e r m o n i t o r s for pa t i en t s , l iberal supply of 
oxygen and dedicated nu r se /midwives that are trained 
in life sav ing skill ( L S S ) inc lud ing the administrat ion 
of m a g n e s i u m su lpha te in jec t ion . 

Post m o r t e m e x a m i n a t i o n s are not routinely 
p e r f o r m e d in m a n y cen t r e s l ike ou r s to ascertain the 
exac t c ause of dea th in e c l a m p s i a because of cultural 
and re l ig ious reasons . A s a proxy, s o m e measures 
l ike cl inical audi t mee t i ngs are conduc t ed regularly. 
A s a pol icy, the D e p a r t m e n t ho lds mon th ly maternal 
m o r t a l i t y r e v i e w s w i t h r e p r e s e n t a t i v e s of o t h e r 
r e l e v a n t u n i t s a n d d e p a r t m e n t s , d u r i n g w h i c h 
con t r ibu to ry fac tors to maternal dea ths are discussed 
and c o n s e n s u s r eached on the most likely cause of 
m a t e r n a l d e a t h u s i n g c l i n i c a l p a r a m e t e r s a n d 
i n v e s t i g a t i o n r e su l t s . A t t e n d a n c e at the m e e t i n g 
n o r m a l l y inc ludes consu l t an t obste t r ic ians , trainees, 
midwives , paediatricians, anaesthetists, physicians and 
o c c a s i o n a l l y the hospi tal adminis t ra tors . 

I n fo rma t ion and t rends on fetal and maternal 
o u t c o m e m a y se rve as a usefu l tool in developing 
o t h e r m a n a g e m e n t s t r a t e g i e s a i m e d at r educ ing 
m a t e r n a l a n d pe r ina t a l mor ta l i ty . Th i s study was 
therefore undertaken to determine pregnancy outcome 
in w o m e n with ec lamps ia especial ly the maternal and 
per inata l dea ths and the var ious contr ibutory factors. 

M e t h o d o l o g y 
T h e s tudy w a s a retrospective analysis of demographic 
and cl inical data of pat ients with ec lampsia over a 
t e n - y e a r per iod with par t icular re fe rence to fetal and 
ma te rna l o u t c o m e . 

T h e r eco rds of 1035 ec l ampt i c s admitted in O 
and G d e p a r t m e n t o f U s m a n u D a n f o d i y o Universi ty 


