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ABSTRACT: Ethnopharmacology and 
scientific reports indicate the use of C. 
podocarpa leaf as a purgative recipe.  This 
study attempts to find the in vitro effects of its 
aqueous infusion (ACPL) and methanolic 
extract (MCPL) on the intestines of rats, using 
those of C. acutifolia leaf (ACAL and MCAL) 
as reference standard.  MCPL relaxed the 
ileum and colon dose dependently.  Its effect 
was blocked by tolazoline.  ACPL and ACAL 
contracted the colon dose dependently.  
Hexamethonium potentiated the effect of 
ACPL, while nifedipine blocked it.  MCAL 
relaxed the ileum dose dependently.  Its 
effect was blocked by tolazoline. The effect of 
ACAL was blocked by atropine, promethazine 
and nifedipine. ACPL was more potent than 
ACAL in contracting the colon.  These results 
then suggest the following: MCPL and MCAL 
relaxed the ileum by α–adrenergic system. 
ACPL caused purgation by L-type calcium 
channel activation.  ACAL caused purgation 
by cholinergic system, H1 receptor stimulation 
and calcium channel activation.  
Hexamethonium potentiation of ACPL action 
on the colon could be due to allosteric 
activation of the muscarinic receptors 

                                                           
2 Department of Physiological Sciences, 
Obafemi Awolowo University, Ile-Ife, Nigeria. 
 
*Correspondence: Dr. Rufus Akomolafe, 
E-mail: rufakom@yahoo.co.uk 
 
3 Department of Pharmacognosy, Obafemi 
Awolowo University, Ile-Ife, Nigeria. 
 
4 Department of Pharmacology, Obafemi 
Awolowo University, Ile-Ife, Nigeria. 
 
 

stimulated by the extract.  With this results 
therefore, C. podocarpa leaves could be 
substituted for C. acutifolia leaves as 
vegetable laxative. 
KEY WORDS: Motility, Anthraquinone, 
Allosteric activation. 
 
RESUMEN: La etnofarmacología  y los 
informes científicos indican el uso hojas de C. 
podocarpa   como purgante. Este estudio 
intenta encontrar el efecto in vitro de su 
infusión ácuosa (ACPL) y los methanolic 
(MCPL) en el intestines de ratas, usando 
hojas de C. acutifolia (ACAL y MCAL) como 
la norma de la referencia.  MCPL relajó el 
ileum y el colon en dosis dependiente.  Su 
efecto fue bloqueado por tolazoline.  ACPL y 
ACAL contrajeron el colon en dosis 
dependiente.  Hexamethonium potenció el 
efecto de ACPL, mientras que nifedipine lo 
bloqueaba.  MCAL relajó el ileum en forma 
dosis dependiente.  Su efecto se bloqueó por 
tolazoline. El efecto de ACAL fue bloqueado 
por atropina, promethazine y nifedipine. 
ACPL era más potente que ACAL en la 
contracción de colon.  Estos resultados 
hacen pensar lo siguiente: MCPL y MCAL 
relajan el ileum por un-sistema adrenergico. 
ACPL causó la purgación por canales de 
calcio tipo L. ACAL causó la purgación por el 
sistema del cholinergic, H1 receptor estímulo 
y activación de cauce de calcio.  Los 
potentiation de Hexamethonium de acción de 
ACPL en el colon podrían ser debidos a la 
activación del allosteric de los receptores del 
muscarinic estimulada por el extracto.  Con 
esto resulta por consiguiente, podrían 
sustituirse las C. podocarpa hojas para el 
acutifolia de C. sale como el laxante de la 
verdura.   
PALABRAS CLAVES: motilidad, 
Anthraquinona, activación de Allosteric.   
   
1. Introduction 
 Cassia podocarpa Guill and Perr. 
(Caesalpinoidae) is a shrub found in the 
south western part of Nigerian.  The infusion 
or decoction of the leaves is given as a mild 
laxative. In large doses, it acts as a purgative 
[1] The decoction of the leaves, roots and 
flowers is given for the treatment of veneral 
diseases in women [2] The fresh leaves are 
ground and applied as poultices to the 
swellings and wounds and are used both 
internally and externally for skin diseases and 
yaws.  For headache, they are rubbed on the 
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forehead and temples and a lotion is made 
from them for ophthalmia [1]. 
 Some scientific reports have been 
published validating the use of Cassia 
species in the disorders of gastrointestinal 
tract particularly constipation and 
gastrointestinal inertia   [3,4] The chemical 
constituents of Cassia species responsible for 
this important therapeutic activity has been 
identified as anthraquinone derivatives [3]. 
However there is little evidence in literature 
about the physiological effects of extracts of 
Cassia species on the motility of the intestine, 
their mechanisms of action and the effect of 
solvent used in extraction on the biological 
activity of the extracts.  This work was 
designed mainly to investigate and examine 
the physiological effect of extracts of Cassia 
podocarpa leaves (prepare by using 
methanol and water) on the intestinal motility 
of rats with a view to further promoting the 
understanding of their mechanisms of action 
as vegetable laxative, using isolated ileum 
and colon of albino rats of Wistar strain. 
 
2. Methodology 
2.1 Plant Material – Fresh leaves of C. 
podocarpa were collected from plants 
growing within the campus of the Obafemi 
Awolowo University, Ile Ife in November 1998 
and were authenticated by Professor A.A. 
Elujoba, Department of Pharmacognosy, 
Obafemi Awolowo University, Ile Ife.  Voucher 
specimens are preserved in the Herbarium of 
the Forestry Research Institute of Nigeria, 
Ibadan with voucher specimen number FHI 
102268. 
 Immediately after collection, the 
leaves were oven-dried at about 550C to 
prevent the enzymic hydrolysis of the 
anthraquinone glycosides which usually 
occurs a few hours after collection and is 
completed shortly afterward, thereby leading 
to a loss of potency of the plant [3]. The dried 
leaves were coarsely powdered using a GEC 
Grinding Machine (Christy and Norris model) 
and were kept in black polythene bags at 
room temperature until ready for use. 
 
2.2 Extraction  
2.2.1 Methanolic extract  

200g of coarsely powdered dried 
leaves was moistened with methanol, allowed 
to stand overnight and then Soxhlet extracted 
with 95% methanol.  The extract was 
concentrated under vacuum at 400C by using 

a rotary evaporator.  The syrup residue was 
weighed (34.0% yield) and kept at 00C until 
ready for use.  Standard solutions of the 
extract were prepared by using distilled water 
as diluent.  
2.2.2 Hot Aqueous infusion  

 50g of boiling distilled water was 
poured unto 5g of the powdered leaves of C. 
podocarpa in a beaker.  The mixture was allowed 
to stand for thirty minutes before it was filtered 
with a Whatman’s Number 1 filter paper; an 
aqueous infusion was thus obtained [4]. Each 
infusion was always freshly prepared in order to 
prevent hydrolysis of the anthraquinone 
component of the plant during storage.  Standard 
solutions were prepared from the stock by using 
water as diluent.   

2.2.3 Reference drug 
2.2.3.1 Methanolic extract 

Dried C. acutifolia leaves (Alpine 
“Herb Tea” or Senna leaves) (Brown Pharm 
Ind. Nig. Ltd.),were Soxhlet extracted as 
described for C. podocarpa leaves above. 
The percentage yield was 3.0%.   
2.2.3.2   Aqueous Infusion 

It was also obtained in the same way 
as for C. podocarpa leaves. 

 
2.3 Animals – Albino rats of Wistar strain 

(200-250g) were obtained from the 
Animal House of the Faculty of Basic 
Medical Sciences, Obafemi Awolowo 
University, Ile Ife. The animals were 
kept under standardized environmental 
condition and received standard diet 
(Pfizer feed Plc, Lagos), and water ad 
libitum.   

2.4 Effects on rat ileum and colon – 
Animals of either sex (2 males and 2 
females for each dose level) were 
starved overnight, but had free access 
to water.  A segment of the ileum or 
colon (2cm-long) was suspended in a 
20ml organ bath containing Tyrode’s 
solution, gassed with air and 
maintained at 370C.  The tissue was 
allowed to equilibrate for one hour 
during which the Tyrode solution was 
replaced every ten minutes. Graded 
doses of the methanolic extracts or 
aqueous infusions were applied to the 
tissues and their responses were 
recorded by a micro-dynamometer 
(Ugo Basile Model) using 1-g isotonic 
transducer.  Contact time of study was 
between 30 and 45 seconds, because 
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the responses of the tissue, in some 
cases, were not immediate.  
Experiments were done in 
quadruplicate, that is four tissues from 
four animals. 

 
2.5 Effects of antagonists on tissue 
responses to the extracts or infusions  

 
The dose of the extract or infusion which 
produced the maximum response was 
regarded as the Working Dose for that 
particular extract or infusion.  The response of 
the tissue to the Working Dose was 
determined 3 minutes after pre-treating it with 
each graded concentration of the antagonists, 
in order to determine the concentration that 
abolished the response. This is the 
concentration of the antagonist documented 
for each experiment.   The following 
antagonists were used when the tissue 
responded by contracting; Atropine (British 
Drug House Ltd., England), Chlorpheniramine 
(Alison’s Drug Company), Promethazine 
(Shangai Med. Corp., China), 
Hexamethonium (British Drug House Ltd., 
England) and Nifedipine (Alison’s Drug 
Company).  In cases of relaxation, Tolazoline 
and propranolol (Sigma Aldrich Chemical 
Company USA) were used.  After the 
determination of the effect of a particular dose 
of the antagonist on the tissue responses the 
effect of the Working Dose alone was studied 
as a control and also to ensure the tissue was 
still alive. 
 

Statistical Analysis: Values obtained in this 
study are expressed as mean ±SEM of ‘n’-
number of observations. Differences between 
the tested and control groups were tested for 
statistical significance by student t-test, taken to 
be significant when P<0.05.  

 
RESULTS AND DISCUSSION 

 
Table 1 
Response of the ileum to graded doses of 
MCPL and the effect of some antagonists on 
its working dose (n=4) 

 

Dose 
(mg/ml) 

Mean ± 
S.E.M (mm) 

Percentag
e of 

maximum 
relaxation 

Response 

2.5 1.0±0.00 18.9 Relaxation 

5.0 4.3±0.25 81.1 Relaxation 

10.0 5.3±0.25 100.0 Relaxation 

20.0 3.5±0.40 66.0 Relaxation 

Effect of 
antagonist 

   

10.0+Tola. 
(2.6x10-

10M) 

- - Blocked  

10.0+Prop.( 
3.4X10-8M) 

3.0±0.41* 56.7 Reduced  

 
This extract relaxed the ileum. Its effect was 
blocked by tolazoline (2.6 x 10-10 M) and 
significantly reduced by Propanolol (3.4X10-8 M). 
*P<0.05. The significance level was taken by 
comparing the Mean + SEM of the working dose 
(10.0 mg/ml) alone and that of the working dose 
and the antagonist. 
 
Table 2 
Response of the colon to graded doses of 
MCPL and the effect of some antagonists on 
its working dose (n=4). 

 

Dose 
(mg/ml) 

Mean 
Response ± 
S.E.M (mm) 

Percenta
ge of 
maximu
m 
relaxatio
n 

Response 

    

2.5 7.5±0.29 85.2 Relaxation 

5.0 8.8±0.25 100.0 Relaxation 

10.0 8.0±0.41 90.9 Relaxation 

20.0 7.0±0.58 79.5 Relaxation 

Effect of 
antagonist

s 

   

5.0+Tola. 
(2.6x10-

10M) 

- - Blocked  

5.0+Prop. 
(3.4x10-

10M) 

3.0±0.41* 34.1 Reduced  
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This extract relaxed the colon in a dose 
dependent manner.  Its effect was blocked by 
tolazoline (2.6 x 10-10 M) and significantly 
reduced by Propanolol (3.4X10-10 M). *P<0.05. 
The significance level was taken by comparing 
the Mean + SEM of the working dose (5.0 mg/ml) 
alone and that of the working dose and the 
antagonist. 
 
Table 3 
Response of the colon to graded doses of ACPL 
and the effect of some antagonist on its working 
dose (n=4) 
 

Dose 
(mg/ml) 

Mean± S.E.M 
(mm) 

Percenta
ge of 
maximu
m 
contracti
on 

Response 

    

1.0 23.0±0.33 96.0 Contractio
n 

*2.0 24.0±0.71 100.0 Contractio
n 

4.0 20.5±0.29 85.4 Contractio
n 

Effect of 
antagonist
s 

   

2.0+Prom. 
(3.2x10-

10M) 

15.8±0.48* 65.8 Reduced  

2.0+Hex. 
(2.8x10-

10M) 

28.0±0.41* 116.7 Potentiated  

2.0+Atr. 
(6.8x10-

10M) 

17.0±0.71* 70.8 Reduced 

2.0+Chl. 
(3.8x10-

10M) 

24.0±0.41 100.0 Not 
blocked 

2.0+Nif. 
(2.8x10-

10M) 

- - Blocked  

 
This infusion contracted the colon. Its  effect was 
blocked by nifedipine (2.8 x 10-10M),significantly 
potentiated by hexamethonium (2.8X10-

10M),significantly reduced by both promethazine 
(3.2x10-10M) and atropine (6.8x10-10M). *P<0.05. 

The significance level was taken by comparing 
the Mean + SEM of the working dose (2.0 
mg/ml) alone and that of the working dose and 
the antagonist. 
 
Table 4 
Response of the ileum to graded doses of 
MCAL and the effects of some antagonists on 
its working dose 
 

Dose 
(mg/ml) 

Mean± S.E.M 
(mm) 

Percenta
ge of 
maximu
m 
respons
e 

Response 

    

2.5 3.5±0.29 21.4 Relaxation 

5.0 7.0±0.41 42.9 Relaxation 

10.0 16.3±0.48 100.0 Relaxation 

20.0 14.3±0.48 87.7 Relaxation 

Effect of 
antagonist
s 

   

10.0+Tola. 
(1.0x10-9M) 

- - Blocked  

10.0+Prop. 
(3.4x10-8M) 

2.0±0.41* 12.5 Reduced  

 

This extract relaxed the ileum dose dependently.  
Its effect was blocked by tolazoline (1.0 x 10-9 M) 
and significantly reduced by Propanolol (3.4X10-8 
M). *P<0.05. The significance level was taken by 
comparing the Mean + SEM of the working dose 
(10.0 mg/ml) alone and that of the working dose 
and the antagonist. 
 
Table 5 
Response of the colon to graded doses of 
ACAL and the effect of some antagonists on 
its working dose (n=4) 
 

Dose 
(mg/ml) 

Mean± S.E.M 
(mm) 

Percenta
ge of 
maximu
m 
contracti
on 

Response 
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1.0 5.3±0.5 31.2 Contractio
n 

2.0 5.3±0.3 31.2 Contractio
n 

4.0 7.8±0.3 45.9 Contractio
n 

8.0 17.0±0.4 100.0 Contractio
n 

16.0 15.8±0.5 92.9 Contractio
n 

Effect of 
antagonist
s 

   

8.0+Atr. 
(3.4x10-

10M) 

10.0±1.1* 58.8 Reduced 

8.0+Prom. 
(3.1x10-8M) 

- - Blocked  

8.0+Hex.(2
.8x10-8M) 

9.0±0.4* 52.9 Reduced  

8.0+Nif.(2.
8x10-8M) 

- - Blocked 

 
This infusion contracted the colon dose 
dependently.  Its effect was blocked by 
promethazine  (3.1 x 10-8M), and nifedipine  (2.8 
x 10-8M) and significantly reduced by both 
hexamethonium (2.8X10-10M) and atropine 
(3.4x10-10M). *P<0.05. The significance level was 
taken by comparing the Mean + SEM of the 
working dose (8.0 mg/ml) alone and that of the 
working dose and the antagonist. 

 
Methanolic extract of C. podocarpa leaves 
(MCPL) slightly relaxed the ileum (Table 1).  Its 
effect was blocked by tolazoline (2.6 X 10-10M) 
and was reduced to 56.7% by propranol (3.4 X 
10-8M) .  On the colon, this extract elicited the 
same effect, that is relaxation, but some of the 
relaxations were proceeded by slight and short-
lived contraction (Table 2).  Its effect was also 
blocked by tolazoline but at lower dose than in 
the ileum (2.6 X 10-10M), and was reduced to 
34.1% by propranolol (3.4 X 10-10M).  This 
finding suggests that the effect of the extract was 
mediated by both α and β adrenergic receptor 
stimulation, but mainly by α-adrenergic receptor 
stimulation. 

 
Aqueous infusion of C. podocarpa leaves 
(ACPL) had no appreciable effect on the ileum.  

However, it contracted the colon (Table 3).  
Atropine (6.8 X 10-10M), promethazine (3.2 X 10-

10M) reduced the effect to 70.8% and 65.8% of 
its original value respectively.  Hexamethonium 
(2.8 X 10-10M) potentiated the effect by 16.7% of 
its original value while Chlorpheniramine had no 
effect on the response.  Nifedipine (2.8 X 10-10M) 
blocked the response completely, indicating that 
the action of the extract was mediated by a 
direct activation of L-type channels leading to 
calcium influx, membrane depolarization, action 
potential and hence colonic contraction which 
could cause laxation. 

 
Methanolic extract of C. acutifolia leaves 
(MCAL) relaxed the ileum dose dependently 
(Table 4) while its aqueous infusion (ACAL) 
had no appreciable effect on this segment.  
The effect of (MCAL) was blocked by 
tolazoline (1.0 X10-9M), and reduced by 
propranolol (3.4 X 10-9M) to 12.5% (Table 4) 
of its original value, indicating that both α and 
β-adrenergic receptor stimulation were 
involved in the action of this extract. 
  
On the colon, MCAL had no appreciable 
effect, while (ACAL) caused dose dependent 
contraction which were blocked by atropine 
(3.4 X10-10M), promethazine (3.1 X 10-8M) 
and nifedipine (2.8 X 10-8M) (Table 5).  
Hexamethonium (2.8 X 10-8M) reduced this 
effect to 52.9% of its original value.  This 
shows that its effect was caused by activation 
of muscarinic and H1-receptors directly or 
through the induction of acetyl-choline and 
histamine release, and also by the activation 
of the L-type calcium channel.[8]. 
  
Since MCPL and ACPL had different and 
opposing effects on the colon and since 
methanol is a better solvent for 
anthraquinone glycosides than water [3], it 
could be concluded that methanol was able to 
extract a relaxant constituent which 
overshadowed the anthraquinone glycosides 
in MCPL, and which water was not able to 
extract, or that methanol altered the structure 
of anthraquinone glycosides of C. podocarpa 
leaves adversely in the course of extraction, 
thereby rendering them inactive [5].  These 
need to be proven by phytochemical and in 
vivo laxative studies. 
 
MCAL and ACAL also had different and 
opposing effects like C. podocarpa leaf 
extracts, probably because of the reasons 
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earlier stated for C. podocarpa leaf extracts.  
However, the anthraquinone glycosides of C. 
podocarpa leaf and C. acutifolia leaves are 
not likely to be the same in chemical 
configuration because of the difference in 
their mechanisms of action as revealed by 
this work; ACPL acted mainly by causing 
calcium channel activation while ACAL acted 
by stimulating muscarinic and H1 receptor as 
well as by calcium channel activation.  
Hexamethonium potentiated the effect of 
ACPL on the colon while in the case of ACAL, 
it reduced it. The potentiating effect of 
Hexamethonium on ACPL could be due to 
allosteric activation of some of the muscarinic 
receptors stimulated by this drug [6,7]. 
 

ACPL was more potent than ACAL as revealed 
by (Tables 3 and 5).  2.0 mglml of ACPL caused 
the maximum contraction of the colon while 8.0 
mglml of ACAL did so.  

 
CONCLUSION 

 
 It is concluded that with proper processing, C. 
podocarpa leaves can be substituted for C. 
acutifolia “Senna” leaves as vegetable laxative. 
This study also revealed that C. podocarpa 
leaves cause purgation via L-types Ca2+ 
channels activation, while C. acutifolia leaves 
stimulate muscarinic, H1  .receptors and L-type 
Ca2+ channels in causing purgation .The 
potentiating effect of Hexamethonium on ACPL 
could be due to allosteric activation of some of 
the muscarinic receptors stimulated by this drug 
.This latter observation need to be confirmed by 
further studies. 
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FRASES 
 
Todo deseo nace de un deseo anterior. La 

cadena del deseo jamas termina. Es la 
vida misma 

 
Deepak Chopra 

 
El principio de un gran árbol es la semilla 

 
Meidani 

 
Mezquina cosa es la buena suerte. Su 

falso parecido con el verdadero mérito 
engaña a los hombres. 

 
Victor Hugo 

 
Aquel que sabe adular sabe también 

calumniar 
 

Napoleón Bonaparte 
 

Dime quien te admira y te diré quien eres 
 

Charles A. Sainte-Beuve 
 
La oportunidad es un pájaro que jamás se 

posa 
 

Anónimo 


