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The  in-vitro effects of methanolic extract (MCSL) and aqueous infusion (ACSL) o
sieberiena on the motility of the rat intestines were studied and compared with tho
(MCAL and ACAL) “Senna”.  All the extracts and infusion relaxed the ileum dose-d
effects were blocked by tolazoline, indicating that α–adrenergic receptors were
contracted the colon dose-dependently and was blocked by atropine(1.7x10-8 M
(2.8x10-10M).   ACSL contracted this segment at 2.0-8.0 mg/ml and relaxed it at 8
relaxant effect was blocked by tolazoline (1.0x10-6M), indicating the involvemen
receptors .  MCAL had a slight relaxant effect on the colon, while ACAL c
dependently and was blocked by promethazine (3.1x10-8M) and nifedipine (2.8 x
that H1-receptor stimulation and increased intracellular calcium ion concentra
MCSL was more potent than ACAL, while ACSL and ACAL were equipotent 
colon.  With proper processing C. sieberiena can be substituted for C. acutifolia.  
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INTRODUCTION 
Cassia sieberiena  Linn (Leguminosae) is a 
medium-sized tree found in many parts of West 
Africa.  Its leaves are compound.  Its racemes 
are terminal, elongated and consists  of yellow 
flowers (Watt and Breyer-Brandwijik, 1962).  
Fruit are greenish when fresh and brownish 
when ripe (Irvine 1961).  
 Folkloric evidence supports the use of 
Cassia sieberiena as laxative and purgative in 
many countries including Nigeria (Dalziel, 
1937). Many scientific reports have been 
published validating the use of Cassia species 
in the treatment of constipation (Elujoba et al 
1989, 1999; Abo et al 1999). Anthraquinone 
derivatives have been identified as the 
chemical constituents of Cassia species 
responsible for this therapeutic activity. 
 However there is not much evidence in 
literature about the physiological and 
pharmacological effects Cassia species on the 
intestine and the importance of the solvents 
used in their extraction.  This work was carried 
out in order to examine the physiologic effects 
of the extracts of Cassia sieberiena leaves on 
the intestinal motility of rats in vitro with a view 
to promoting further understanding of their 
sites and mechanisms of action and the 

influence of extraction 
potency. 
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The extract obtained was concentrated and 
evaporated at 400C by using a rotary 
evaporator.  The dried extract was weighed 
and then kept at 00C until ready for use.  
Standard solutions of the extract were 
prepared by using distilled water as diluent. 
 
Hot Infusion: 50ml of boiling distilled water 
was poured unto 5g of the crushed plant 
material in a beaker. The mixture was allowed 
to stand for 30 minutes before it was filtered 
with a filter paper.  An equivalent of 100mg 
dried plant material per ml aqueous infusion 
was obtained (Elujoba et al, 1999).  Each 
infusion was always freshly prepared in order 
to prevent hydrolysis of the anthraquinone 
component of the plant during long storage. 
 
Reference Drugs: Methanol extract and 
aqueous infusion C. acutifolia Senna, (“Herb 
Tea”, Alpine Ltd. U.K.) were prepared in the 
same way as the leaves of C. sieberiena 
 
Animal: Albino Wistar rats (200-300g) of either 
sex were obtained from the Animal House of 
the Faculty of Basic Medical Sciences, 
Obafemi Awolowo University.  Each rat was 
starved for about 12 hours prior to the 
experiment, but was allowed to have free 
access to water.  This was to ensure that the 
intestines were free of faecal materials (Akah 
et al. 1997). 
 The rat was killed by cervical dislocation 
and the intestines were quickly dissected out 
and freed from other connective tissues.  They 
were placed inside a beaker containing aerated 
Tyrode solution: NaCl 136; KCl 2.7; MgCl2 1.8; 
CaCl21.8; NaHPO4 0.3; NaHCO3 12.0 and 
Glucose 5.6mM which was maintained at 
37oC. (Akah et al 1997). 
 
Effects of Extracts and Antagonists on the 
Tissues: 2 – 3 cm of the required segment of 
the intestines was cut and mounted vertically 
inside a 20ml organ bath containing Tyrode 
solution which was maintained at 370C by a 
thermostat-bearing heater and aerated with air 
from an aerator.  The tension on the tissue was 
adjusted to 1 g in order to maintain its muscle 
tone.  The tissue was allowed to equilibrate for 
one hour during which the tyrode solution was 
replaced at a ten minute interval. 
 Graded doses (0.25 – 20.0 mg/ml) of the 
methanol extract or infusion of the plant 
material were applied to the tissue and its 
responses were recorded by a 

microdynanometer (Ugo Basile Model).  
Contact time of study was between 30 and 45 
seconds, because the responses of the tissues 
in some cases were not immediate.  The tissue 
was washed at least twice with fresh Tyrode 
solution after each dose to ensure that the 
tissue was free of the drug.  The tissue was 
allowed to rest for between 10-15 minutes 
before the next dose of the extract or infusion 
was applied (Akah et al. 1997). 
 The dose of the extract which produced the 
maximum response was taken as the Working 
Dose against which graded doses of 
antagonists were tested. The tissue was 
always pretreated with the required dose of the 
antagonists for 3 minutes before the 
application of the Working Dose of the extracts 
or infusions.  Each antagonist was used until 
the dose which produced the maximum 
reduction in tissue response to the drugs was 
obtained. This dose was tested against the 
Working Dose in quadruplicate. 
 
RESULTS 
Percentage yields of the Methanol Extracts 
(w/w) of the plant and reference are as follows:  
Cassia sieberiena leaves (MCSL) = 24.7% 
Cassia acutifolia leaves “Senna” (MCAL) = 
3.0% 
 The methanol extract of C. sieberiena 
leaves (MCSL) contracted the colon in a dose 
dependent manner.  Its effect was completely 
blocked by atropine (1.7x10-8M) and nifedipine 
(2.8x10-10M) (Fig 1).  Its aqueous infusion 
(ACSL) had a biphasic effect on the colon; 2.0-
8.0 mg/ml of the infusion contracted the colon, 
while 8.0-16.0 mg/ml of it relaxed this segment 
of the intestine. This response was blocked by 
tolazoline (1.0 x 10-6 M) and was reduced to 
50% by propranolol (6.8x10-8M) (Fig. 2).  Both 
MCSL and ACSL relaxed the ileum dose-
dependently.  Their effects were blocked by 
tolazoline (1.3x10-10M and 1.0x10-6M 
respectively) (Fig 3 and 4). 
 Methanol extract of C. acutifolia leaves 
(MCAL) or “Senna” produced very slight 
relaxant effects on the rat colon even at a dose 
as high as 40.0mg/ml (Fig. 5).  Its aqueous 
infusion (ACAL) contracted this segment dose-
dependently (Fig. 6).  Its effect was completely 
blocked by promethazine (3.1x10-8M) and 
nifedipine (2.8x10-8M).  MCAL produced 
contraction at a dose of 2.5mg/ml and a dose-
dependent relaxant response on the rat ileum 
as from 5.0mg/ml while the relaxant effects 
produced by ACAL was not very appreciable 
(Figs. 7 and 8).  The effect of MCAL on this 



African Journal of Biomedical Research 2003 (Vol. 6) / Akomolafe, Adeosun, Elujoba et al 

Cassia sieberiena and Intestinal Motility in rat 143

segment was blocked by tolazoline (1.0x10-9M) 
and drastically reduced by propranolol (3.4x10-

8M). 
 The doses of MCSL and ACAL which 
produces the maximum contractile response of 
the colon were 5.0mg/ml and 8.0mg/ml 
respectively (Figs.1 and 8), indicating that 

MCSL was more potent than ACAL in 
contracting the colon.  Both ACAL and ACSL 
produced maximum contractile response of the 
colon at 8.0mg/ml (Figs.2 and 6), showing that 
both of them were equipotent in eliciting 
contraction of the colon.   
 

 

 
Fig. 1 
Contractile effect of graded doses (mg/ml) of Methanol extract of C. sieberiena leaves on the rat colon. Effects were 
blocked by atropine (1 X 10-8M) and Nifedipine (2.8 X 10-10M). 

 
Fig. 2. 
The biphasic effect of graded doses (mg/ml) of aqueous infusion of C. sieberiena leaves on the rat colon. 2.0 – 
8.0mg/ml of the infusion contracted the colon, while 8 – 16mg/ml relaxed it. Tolazoline (1 X 10-6M) blocked its 
relaxant effects. 

 
Fig. 3 
Relaxant effect of graded doses (mg/ml) of Methanol extract of C. sieberiena leaves on the rat ileum. Effect was 
blocked by tolazoline (1.3 X 10-10M). 

 
Fig. 4 
Relaxant effect of graded doses (mg/ml) of aqueous extract of C. sieberiena leaves on the rat ileum. The dose-
dependent effect was blocked by tolazoline (1.3 X 10-10M). 
 

 
Fig. 5 
Relaxant effect of graded doses (mg/ml) of Methanol extract of C. acutifolia leaves on the rat colon.  
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Fig. 6 
The Contractile effect of graded doses (mg/ml) of aqueous extract of C. acutifolia leaves on the rat colon. Effects 
were blocked by promethazine (3.1 X 10-8M) and Nifedipine (2.8 X 10-8M). 
 

 
Fig. 7 
The relaxant effect of graded doses (mg/ml) of methanol extract of C. acutifolia leaves on the rat ileum. The effect 
was blocked by tolazoline (1 X 10-9M). 
 

 
Fig. 8 
The relaxant effect of graded doses (mg/ml) of aqueous infusion of C. acutifolia leaves on the rat ileum.  
 
 
10.0mg/ml of both MCSL and MCAL produced 
maximum relaxant response of the ileum 
(Figs.3 and 7), indicating that they were 
equipotent in causing relaxation at this 
segment.  4.0mg/ml of ACSL produced 
maximum relaxant response of the ileum 
(Fig.4), while 10mg/ml of MCAL did the same 
at this segment (Fig.7), indicating that ACSL 
was more potent than MCAL in relaxing the 
ileum. 
 
DISCUSSION 
Methanolic extract of the leaves of C. 
sieberiena contracted the colon while its 
aqueous infusion had a biphasic effect on this 
segment of the gut, causing contraction at 
lower doses and relaxation at higher doses. 
This justifies the use of this plant as a laxative 
in folk medicine.  This work also confirms that 
the site of the laxative action of this drug is the 
colon. 
 The active ingredients of Cassia species 
are anthraquinone glycosides, the sugar 
moiety of which makes the glycosides water-
soluble, preventing them from passing from the 
lumen of the small intestine across the 

membranes into the blood stream.  This 
explains why a significant amount of the 
glycosides would reach the large intestine to 
produce pharmacological action (Fairbairn, 
1965). 
 If the anthraquinone glycosides are unable 
to cross the brush border of the small intestine, 
they cannot reach the intrinsic nerve plexus 
which is responsible for the motility of this 
segment.  This plexus, Auerbach’s plexus, 
located between the longitudinal and circular 
muscle layers of the gut must be stimulated by 
the anthraquinone glycosides to elicit 
contraction (Goodman and Gilman 1985). 
 Okada (1940) showed that when applied to 
the large intestine, free aglycones produce 
marked peristalsis while the anthraquinone 
glycosides had no effect till their sugar moiety 
was removed by hydrolysis.  Okada (1940) 
further showed that this hydrolysis was 
effected by the enzymatic content of the large 
intestine, which were proved to be micro-
organisms, especially E. coli , peculiar to the 
colon   (Fairbairn, 1965).  This is in line with the 
findings of this work.  The fact that the 
response of the tissue to the extracts was not 
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immediate in some cases could also be due to 
the time required for the enzymatic hydrolysis 
of the glycoside to occur. This work also 
confirms that the laxative action of this drugs is 
due to stimulation of muscarinic receptor and 
the opening or activation of L-type calcium ion 
channels by their anthraquinone components. 
 Dewick (1997), reported that Senna is a 
stimulant laxative and acts on the wall of the 
large intestine by increasing peristaltic 
movement. After oral administration, the 
sennosides are  hydrodysed by the intestinal 
flora into rhein anthrone, which appears to be 
the ultimate purgative principle on the large 
intestine. This probably accounts for the 
colonic contractile effect of its aqueous infusion 
observed in this study.  Its methanolic extract 
produced no appreciable effect on the colon. 
Lemli (1985) indicated that the solvent used in 
extraction could have an effect on free radical 
formation by dimeric glycosides whose rate is 
determined by the substitution pattern of the 
bianthrones and is of much importance to their 
biological activity.  Adverse alteration of the 
anthraquinone glycosides in the leaves of the 
plant by methanol could be the reason for their 
inactivity at the colon as observed in this study. 
 The relaxation of the ileum by those 
extracts and infusions which produced 
appreciable effects on the ileum is an 
indication of the fact that they contain some 
relaxant constituents which are yet to be 
identified, and which could also serve as 
antidiarrhoeal agents.  The blockade of the 
effects of these relaxant constituents mainly by 
tolazoline is an indication that they act via – 
adrenergic receptor stimulation. 
 The contractile effect of aqueous infusion of 
Senna on the colon was also blocked by 
promethazine, indicating that H1-receptor 
stimulation is involved in its action. 
Methanolic extract of C. sieberiena leaves was 
more potent than aqueous infusion of C. 
acutifolia (Senna) in contracting the colon, 
while aqueous infusion of C. sieberiena and C. 
acutifolia are equipotent in eliciting the same 
effect.  From this study, it could be concluded 
that, if more toxicological studies are carried 
out on C. sieberiena, its leaves could serve as 

a substitute for Senna, the official imported 
laxative drug. 
 In relaxing the ileum, the aqueous infusion 
of C. sieberiena leaves is more potent than 
methanol extract of C. acutifolia leaves, while 
the methanol extracts of the leaves of both 
plants are equipotent in eliciting the same 
response in the ileum. This is a further pointer 
to the possible use of the relaxant constituents 
of this plant as antidiarrhoeal agents, if finally 
isolated and characterized. 
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