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INTRODUCTION 

Multiple numbers of beneficial medicinal plants are 

utilized for food, clothing, fuel, shelter, and other 

essentials of sustainable life.
[1] 

Cleome gynandra, from a 

wide variety of therapeutic plants, has been discovered 

propagating in great numbers as a weed in common 

agricultural fields and barren soil.
[2,3] 

 Cleome is a 

significant group of angiosperms, belonging to the 

family Cleomaceae (formerly known as the 

Capparaceae) contains many species that can be found in 

tropical and subtropical regions of the world. The 

Cleomaceae family of flowering plants from Brassicales 

(or Cruciales) order, contains more than 764 species in 

12 genera, the largest of which is Cleome, which has 

about 601 species of ecological, ethnobotanical, and 

medicinal importance.
[4]

 Work on the Cleome genus is 

incredibly insufficient and dispersed. Particularly, the 

anatomical and physiological investigations in these 

species are rare.
[5] 

 Cleome gynandra typically grows on 

fertile soils, especially those that had previously been 

blended with livestock fertilizer or with farmhouse 

disposed of waste. Temperatures of 25
o
 C, high intensity 

light, and the right amount of soil moisture are the ideal 

growing conditions for Cleome gynandra. It is used in 

various traditional culinary systems for its remarkable 

antioxidant and nutritious properties, as well as in 

traditional medicine for the treatment of many 

ailments.
[6-8] 

 

Cleome gynandra possess analgesic, rubefacient, 

vesicant, antimicrobial, anti-inflammatory, 

anthelminthic, and immunomodulatory activities. The 

plant extract has antioxidant, antibacterial, antimycotic, 

and anticancer effects.
[9-11]

 In addition to the blossoms, 

the tender leaves or young shoots are sometimes cooked 

and served as a delightful side dish, relish, or potherb. 

Fresh leaves are utilized as component in other mashed 

foods, while dried leaves are ground and added in 

weaning foods.
[12]

  This study sighted on evaluation of 

spasmolytic effect of Cleome gynandra leaves extract on 

acetylcholine induced muscle contractions of isolated 

chicken ileum preparation. 

 

MATERIALS AND METHODS 

Plant Collection and Authentication 

Fresh leaves of Cleome gynandra were collected locally 

from Villupuram District, Tamil Nadu, India and 

authenticated by DR.M.SIVARAMAN, M.Sc.,M.Ed., 

M.Phil., Ph.D., Assistant Professor, PG & Research 

Department of Botany, Arignar Anna Govt. Arts 

College, Villupuram, Tamil Nadu. The leaves were 

purified of adulterants, dried in the shade, and roughly 

ground into powder. 
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ABSTRACT 

The present study was aimed to investigate the anti-spasmodic effect of Cleome gynandra leaves of the family 

Cleomaceae on isolated chicken ileum by an in vitro pharmacological assay. Cleome gynandra is richly obtainable 

throughout India with countless hidden therapeutic values. It is used in traditional system for epilepsy, protozoal 

and worm infections, irritable bowel syndrome and as an antioxidant. The spasm was induced by acetycholine, the 

spasmogen. The ethanolic extract of Cleome gynandra leaves was prepared by simple maceration. Anti-spasmodic 

activity was assessed by antagonistic method of bioassay on chicken ileum using Tyrode as physiological salt 

solution. Effects of acetylcholine and acetylcholine followed by ethanolic leaves extract were studied on isolated 

chicken ileum and compared with atropine, the standard anti-spasmodic agent. The extract revealed marked 

decrease in acetylcholine induced spasm (the cholinolytic like effect) on chicken ileum induced by acetylcholine. 

Action of flavanoids and steroids on M3 receptors in the chicken ileum granted to the effect. In conclusion, the 

ethanolic extract of leaves of Cleome gynandra plant manifested optimistic antispasmodic action on chicken 

ileum. 
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Preparation of Ethanolic Extract 

The powdered material of Cleome gynandra leaves (50 

g) were macerated with 250ml of ethanol for a week in a 

closed container to prevent the ethanol from evaporating, 

with occasional mixing. On the eighth day, the liquid 

mixture was filtered, and the solid residue, known as the 

marc, was gently crushed to collect as much solution as 

possible. The resulting liquid was properly mixed before 

being dried at 40°C. The extract was dried up to 

complete evaporation of and stored in an airtight 

container for future pharmacological studies.
[13] 

 

 

          
Fig. 1: Cleome gynandra leaves                     Fig. 2: Simple Maceration 

 

Procurement of Chicken Intestine 

Chicken ileum for the study was procured from local 

market in Vikravandi, Villupuram District. 

 

Drugs and Chemicals 

Acetylcholine, Sodium chloride, Potassium chloride, 

Calcium chloride, Magnesium chloride, Sodium 

bicarbonate, Sodium hydrogen orthophosphate and 

glucose were purchased from Loba Chemie Pvt. Ltd., 

Mumbai, India. Atropine sulphate was procured from 

Hindustan Medicines Pvt. Ltd., Barauni, India. 

 

Anti-Spasmodic Activity 

Acetylcholine induced contraction of chicken ileum 

preparation (In vitro assay) 

The fresh intestine of a healthy chicken was procured 

from nearby butcher and washed with Tyrode solution to 

remove the mesentery. The 2 cm long terminal section of 

the ileum was prepared and placed in a 20ml Tyrode 

solution-filled tissue bath. The tissue was aerated using a 

mixture of 95% oxygen and 5% carbon di-oxide with an 

aerator maintained at 37°C. The Tyrode solution 

employed in the study was composed of 2.7 mM KCl, 

137 mM NaCl, 1.8 mM CaCl2, 0.1 mM Mg Cl2, 11.9 mM 

NaHCO3, 0.4 mM NaH2PO4, 5.55 mM Glucose, in mM 

for 1 liter and pH was maintained at 7.4. For recording 

each response, a drum speed of 0.25 rpm, contact time of 

60 sec, baseline of 30 sec, and a 5-minute time cycle 

were followed. The dose-dependent responses of 

acetylcholine were recorded initially on kymograph 

paper. Followed to which the cumulative concentration-

effect curves were recorded for acetylcholine in presence 

of ethanolic extract of Cleome gynandra (1 mg/ml), the 

test drug and atropine sulphate (1 mg/ml), a standard 

drug with Sherrington’s rotating drum. By comparing the 

dose with the height of the response from the curve, the 

percentage decrease in response to the extract and 

atropine sulphate was calculated and graphed.
[14,15] 

 

RESULTS AND DISCUSSION 

Extraction of Erythrina variegata leaves 

Ethanolic extract of Cleome gynandra (EECG) was 

found greenish brown in colour with sticky mass 

consistency. The percentage yield of the EECG was 

17.60 % W/W as shown in table 1. 

 

Table: 1 Physical characteristics of ethanolic extract of Erythrina variegata leaves. 

S. No. Name of Extract Colour Consistency %W/W 

1 EECG Greenish brown Sticky mass 17.60 

 

Anti-spasmodic activity of ethanolic extract of 

Erythrina variegata leaves 

Acetylcholine induced contraction of chicken ileum 

preparation 

Acetylcholine produced dose dependant increase in 

contraction of smooth muscles on chicken ileum 

preparation at 1 mg/ml concentration. This was 

significantly inhibited by ethanolic extract of leaves of 

Cleome gynandra at 1 mg/ml. The effect of extract was 

found nearer to the standard drug atropine at 

concentration of 1 mg/ml as shown in table 2. This 

illustrates that there was competitive antagonism 

between acetylcholine and Cleome gynandra extract 

(Figure 3). 
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Table 2: Dose response relationship observations of acetylcholine, ethanolic extract of 

Cleome gynandra, and atropine on chicken ileum. 

S. No. Drug Dose (ml) Response (cm) 

1.  

Acetylcholine 

0.1 2.2 

2.  0.2 2.9 

3.  0.4 3.6 

4.  0.8 4.3 

5.  1.6 5.1 

6.  

Acetylcholine 

+ 

Cleome gynandra 

0.1 + 0.1 0.8 

7.  0.2 + 0.2 1.1 

8.  0.4 + 0.4 1.4 

9.  0.8 + 0.8 1.7 

10.  1.6 + 1.6 1.9 

11.  

Acetylcholine 

+ 

Atropine 

0.1 + 0.1 0.05 

12.  0.2 + 0.2 0.06 

13.  0.4 + 0.4 0.08 

14.  0.8 + 0.8 0.09 

15.  1.6 + 1.6 0.1 

 

 
Fig. 3: Comparative dose response relationship of acetylcholine, ethanolic extract of Cleome gynandra, and 

atropine on chicken ileum. 

 

DISCUSSION 

For screening the activity of a drug on intestinal smooth 

muscles, chick ileum preparations can be used. Chicken 

intestine is easier to acquire, handle and easier to dissect 

and has the same reactions to spasmogenic and 

spasmolytic drugs.
[16]

 Cholinergic agonists like 

acetylcholine elicit a contractile response in isolated 

chicken ileum.
[17]

 M3 receptor, a subtype of cholinergic 

(muscarnic) receptor activation causes contraction of 

intestinal smooth muscle. The M3 receptor function 

through Gq protein and trigger membrane bound 

phospholipase C (PLc) provoking inositol triphosphate 

(IP3) and diacylglycerol (DAG) which in succession 

release Ca
2+

 intracellularly leads to actin-myosin 

phosphorylation causing increased smooth muscle 

tone.
[18]

 Thus, the contraction of intestinal smooth 

muscle in vitro has often been utilized for the study of 

contractile/dilator responses of agonists as well as 

antagonist. In current investigation, acetylcholine 

showed greater contraction while Cleome gynandra 

leaves extract significantly inhibited the acetylcholine 

induced contraction on isolated chicken ileum 

preparation. The parallel shift of graph towards right side 

in acetylcholine dose-response curves in the presence of 

increasing concentrations of Cleome gynandra leaves 

extract indicating that there was competitive antagonism 

between acetylcholine and Cleome gynandra extract for 

M3 receptors present on the smooth muscle. This effect 

may be due to its antimuscarinic or antispasmodic 

activity. Acetylcholine elicited contractions in ileum are 
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believed to be mediated through M3 receptors present on 

ileum ref. It was found that Cleome gynandra produced 

dose dependent inhibition of ileum contractions induced 

by acetylcholine. The parallel rightward shift in agonist 

concentration response curves of acetylcholine in 

presence of increasing concentrations of Cleome 

gynandra leaves extract was indicating antispasmodic 

activity (anti-muscarnic). The inhibition may be due to 

the antagonism of cholinergic-muscarnic receptors or 

nonspecific spasmolytic action of Cleome gynandra 

leaves. 

 

CONCLUSION 
It can be concluded from the study that the ethanolic 

extract of Cleome gynandra leaves possesses significant 

anti-spasmodic activity that may be credited due to the 

M3-antagonism (cholinergic-muscarnic-antagonism) on 

smooth muscles of chicken ileum. This may substantially 

benefit in the treatment of spasm and other intestinal 

muscular disorders. 
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