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Abstract- Sesamum radiatum is employed in traditional 

medicine for parturient women to facilitate deliveries. In this 

study, the effects of the aqueous leaf extract were examined on 

the contractile activity of uterine smooth muscle isolated from 

pregnant Wistar rats (19-21 days). The isometric contractile 

force of the uterine smooth muscle bundles was recorded by 

using a strain gauge. S. radiatum aqueous leaf extracts (ESera, 

1×10-4 µg/ml - 100µg/ml) showed uterotonic properties. These 

uterotonic effects were characterized by the increase of the 

amplitude, the frequency and the basal tone of the uterine 

smooth muscle strips in normal Mac Ewen solution and by the 

development of contracture in depolarizing solution and in 

solution without calcium. Similar effects were observed with 

Oxytocin (OT, 2.5×10-14µg/ml - 2.5×10-9 µg/ml) and misoprostol 

(Miso, 1×10-3 µg/ml – 0.08µg/ml). In Ca2+-free solution, the 

addition of the ESera (10 µg / ml) elicited the development of 

contracture in the presence of EGTA (0.1 mM). This result 

suggests that ESera could act on the double calcium flux 

(intracellular and extracellular) like misoprostol, a synthetic 

analogue of prostaglandin E1. In conclusion, the aqueous leaf 

extract of S. radiatum (ESera) had uterotonic effects 

(prostaglandin-like activity) on uterine contraction in pregnant 

rats. 

Keywords- Sesamum Radiatum; Oxytocin; Misoprostol; 

Uterus; Contractile Activity 

I INTRODUCTION 

In developing countries, low economic resources limit 

the capacity of people to buy pharmaceuticals. One 

consequence of this is desertion or late visits to health 

facilities 
[1]

. In these countries, less than 20% of women 

have access to institutional delivery services. For them, 

home birth is not a choice, it is almost inevitable. Obviously, 

they use medicinal plants to facilitate delivery 
[2]

. Sesamum 

radiatum Schum. & Thonn. (Pedaliaceae) is one of the 

plants used in this field. In Côte d’Ivoire, this plant species 

grows on the whole territory, on the lands and even around 

habitations. The leaves are often used as oxytocic-like for 

parturient to facilitate deliveries 
[3-5]

. 

Previous works showed that the effects of S. radiatum 

aqueous leaf extract (ESera) on blood pressure could be an 

indicator of its use in traditional medicine to facilitate 

deliveries in parturient women 
[6, 7]

. ESera induced a dose-

dependent hypotension resulting from cardiodepression and 

vasorelaxation 
[6]

. The vascular relaxation was endothelium-

dependent and mainly involved nitric oxide (NO) pathway 
[7]

. The effects of ESera on blood pressure were comparable 

to those observed with Caesalpinia bonduc and Mareya 

micrantha, two uterotonic plants used traditionally to 

facilitate childbirth 
[8, 9]

. Similar effects were observed with 

pharmacodynamic substances (oxytocin and prostaglandin) 

employed in obstetrical practice to stimulate labour. The 

hypotension induced by these substances could contribute to 

parturition. Indeed, the pharmacological modification during 

pregnancy can be source of a possible hemorrhage 
[10]

. 

According to 
[11]

, oxytocic-like substances only induce a 

hypotensive effect which can minimize the heavy bleeding 

during the delivery.  

So it is clear that these pharmacodynamic substances are 

used in obstetric practice for two reasons: reduction of blood 

pressure and uterotonic property. Indeed, uterine contraction 

plays a fundamental role in labour. According to some 

authors, labour failure is partly due to dysfunction of uterine 

contraction argued that Ca
2+

 mobilization is essential during 

uterine contraction even if the mechanisms underlying this 

activity of uterus are not completely understood 
[12-17]

.  

The aim of the present study was to examine the direct 

effects of S. radiatum aqueous leaf extract (ESera) on rat 

uterine contractility. Thus, in this paper, data investigating 

the following aspects were presented: (1) the effects on 

spontaneous contractions, (2) the effects on Ca
2+

 

mobilization and depolarizing action and (3) a comparison 

with those of two pharmacodynamic substances (Oxytocin 

and misoprostol) known and commonly used in obstetrical 

practice to stimulate labour 
[18]

.  

II MATERIALS AND METHODS 

A. Ethical Considerations 

Experimental procedures and protocols used in this 

study were approved by Ethics Committee of Félix 

Houphouët-Boigny University. These guidelines were in 

accordance with the internationally accepted principles for 

laboratory use and care 
[21]

. 



International Journal of Life Science and Medical Research                                                                   Dec. 2012, Vol. 2 Iss. 4, PP. 82-89 

DOI: 10.5963/LSMR0204005 - 83 - 

B. Plant Material  

 1) Collect of Plant:  

Fresh leaves of S. radiatum were collected in October 

2005 in a forest of the Southern region of Côte d’Ivoire 

(Region des Lagunes). The leaves of S. radiatum were 

certified to be an identical sample at the specimen 

herbarium of National Plant Centre (Centre National 

Floristique) of Côte d’Ivoire at Cocody University in 

Abidjan. Voucher specimen were preserved and catalogued 

in the same herbarium (Voucher specimen n° 8948, 

Sesamum radiatum L. of 17 June 1966 and Sesamum 

radiatum voucher n° 11616 of June 1974 in Dabou). This 

pantropical plant was authenticated by a Botany expert, Prof. 

Ake-Assi Laurent of National Plant Centre, UFR-

Biosciences, Félix Houphouët-Boigny University, Abidjan, 

Côte d’Ivoire. 

 2) Extract Preparation: 

The methods were previously described 
[22]

. 

C. Animals and Tissue Preparation 

Pregnant Wistar rats (19-21 days after conception), 

weighing between 250 and 300 g were used. The animals 

were kept and maintained under conventional laboratory 

conditions of temperature, humidity and light/dark cycle of 

14/10 hours and allowed free access to food (standard pallet 

diet) and drinking tap water ad libitum. All animals were 

fasted for hours, but still allowed free access to drinking 

water, before the commencement of experiments. 

The rats were sacrificed by cervical dislocation and were 

quickly placed on a dissecting table. After a median 

laparotomy, uterine horns were isolated, removed and 

transferred to normal saline solution (Mac Ewen). The two 

uterine horn segments were cleaned free fat and connective 

tissues and cut into longitudinal strips (5-6 mm long, 1-2 

mm wide). Dissection was performed under binocular 

microscope (Leitz-Wild, Germany). The Pregnant Rat 

Uterus Preparations (PRUPs, uterine smooth muscle bundles) 

were transferred in a Petri dish containing a normal Mac 

Ewen solution with following composition (mM): NaCl, 

130; KCl, 2.5; CaCl2, 2.4; NaH2PO4, 1.18; NaHCO3, 11.9; 

MgCl2, 0.24; glucose, 2.2). The solution (pH of 7.4) was 

kept at a temperature of 35°C 
[23]

. 

D. Measurement of Isometric Contractile Force 

 1) Tissue Preparation Mounting: 

The methods were previously described 
[22]

. The both 

chambers  of the tissue baths contained the appropriate Mac 

Ewen solution (37°C) 
[23, 25]

 constantly bubbled with 

carbogen (95% O2, 5% CO2), giving a pH of 7.4. Isometric 

force was measured and recorded using a Multipen 

Recorder Rikadenki polygraph (HSE, Freiburg, Germany) at 

a speed of 2.5 mm/min. A pre-load of 1 g was applied. 

Changes in isometric force were measured and recorded by 

means of a force transducer. 

2) Experimental Protocol: 

After mounting, preparations were allowed to equilibrate 

until the spontaneous phasic contractions became stable (60 

min). The tissue was then challenged with 60 mM KCl to 

ensure contractile viability and determine maximum 

contraction. After equilibration, contractions were 

stimulated by bath exposure of bundles to S. radiatum 

extract (1×10
-4

 µg/ml - 100 µg/ml), misoprostol (1×10
-3

 

µg/ml – 0.08 µg/ml) and oxytocin (2.5×10
-14

 µg/ml - 

2.5×10
-9

 µg/ml) separately. These substances were added to 

the organ bath cumulatively 
[26]

. To assess whether the 

spasmogenic activities of the test substances were through 

calcium channel, the tissue (PRUPs) was allowed to 

stabilize in normal Mac Ewen solution, which was then 

replaced with Ca
2+

-free solution containing EGTA (0.1 mM) 

for 12 min to remove Ca
2+

 from the tissue. The Ca
2+

-free 

solution was obtained with the salts used to prepare normal 

Mac Ewen solution but without CaCl2. To confirm the 

depolarizing action of substances, High-K
+
- and Ca

2+
-free 

solutions containing EGTA (0.1 mM) were used to 

depolarize the preparations 
[27]

. High-K
+
 solution was 

obtained by substituting 70 mM NaCl with KCl. 

E. Chemicals Used 

The following reference drugs were used: Oxytocin 

(Syntocinon
®
, Novartis, France), misoprostol (Cytotec

®
, 

Pharmacia Limited, United Kingdom) and ethyleneglycol-

bis(aminoethyl ether) N,N,N’,N’-tetraacetic acid (EGTA, 

Sigma Chemical Company, USA). All drugs were dissolved 

and/or diluted in distilled water on each day of our 

experiments 
[28]

. Drugs concentrations quoted in the text 

refer to final organ-bath concentration. 

F. Data Analysis 

Data obtained from η separate experiments were 

expressed as means (± standard errors of the means, SEM). 

Statistical analysis and graphics were carried out using the 

software GraphPad Instat and GraphPad Prism 4 (San Diego, 

California, USA), respectively. Statistical analysis of the 

results was determined by using the unpaired Student’s t-

test. p < 0.05 was considered as indicative of significance.  

III RESULTS 

A. Dose-Dependent Effects of Studied Substances on 

Rhythmic Contractions 

1) Effects of S. Radiatum Aqueous Leaf Extract: 

S. radiatum aqueous leaf extract (ESera) was tested on 

PRUPs with increasing concentrations ranging from 1×10
-4

 

µg/ml to 100 µg/ml. ESera increased the contractile activity 

of PRUPs (Table 1). The force and the rate of the 

contractions increased. In the absence of ESera, the 

contractile force was estimated at 321 ± 23 mg. It reached 

400 ± 31.5 mg (p > 0.05) and 1275 ± 33.8 mg (p < 0.001) 

when ESera was used respectively at 1×10
-4

 µg/ml and 100 

µg/ml. Those augmentations of contractile force  
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TABLE I DOSE-DEPENDENT EFFECTS OF S. RADIATUM AQUEOUS LEAF EXTRACT ON THE CONTRACTILE ACTIVITY OF 

UTERINE SMOOTH MUSCLE ISOLATED FROM PREGNANT RAT 
 

ESera 

(µg/ml) 

Contractile Force 

(mg) 

Increase of CF 

(%) 

Increase of RC 

(%) 

0 (Control) 321 ± 23 - - 

1 × 10
-4

 400 ± 31.5
ns

 24.6 ± 3.9
ns

 - 

1 × 10
-3

 500 ± 19.5
**

 55.8 ± 7.2
ns

 - 

0.01 540 ± 24.9
***

 68.2 ± 11.1
ns

 - 

0.1 585 ± 17.1
***

 82.2 ± 8.4
*
 5 ± 1.4

ns
 

1 762 ± 38.6
***

 137.4 ± 9.2
***

 10 ± 2.8
ns

 

10 937.5 ± 30.8
***

 192.1 ± 14.3
***

 30 ± 6
***

 

100 1275 ± 33.8
***

 297.2 ± 12.5
***

 45 ± 6.5
***

 
 

S. radiatum aqueous leaf extract (ESera) applied in a range of concentrations from 1×10-4 µg/ml to 100 µg/ml caused the increase of the contractile activity of 
the isolated uterine smooth muscle. The contractile force (CF) and the rate of contractions (RC) were increased in concentration-dependent manner. Data 

shown are mean ± S.E.M. (n = 6). ns, p > 0.05 vs. control; *, p < 0.05 vs. control; **, p < 0.01 vs. control; ***, p < 0.001 vs. control. 

corresponded to respective increases of 24.6 ± 3.9 % (p > 

0.05) and 297.2 ± 12.5 % (p < 0.001) compared to the 

control. The rate of contractions was only affected by high 

concentrations. Indeed, the low concentrations of ESera 

(1×10
-4

 µg/ml to 0.01 µg/ml) did not alter the rate of 

contractions of PRUPs. But beyond 0.01 µg/ml, an 

increase of the frequency of the contractions was observed. 

Thus, at the concentration of 0.1 µg/ml, the frequency was 

increased from 5 ± 1.4 % (p > 0.05) and attained 45 ± 

6.5 % (p < 0.001) for the concentration of 100 µg/ml. This 

effect of ESera on the PRUPs was concentration-

dependent with EC50 value (95% confidence limits) of 8.3 

µg/ml. 

2) Effects of Oxytocin: 

The addition of increasing concentrations of oxytocin 

(OT) into the organ bath caused a concentration-dependent 

increase of the contractile activity of PRUPs (Table 2). 

That uterotonic action of OT was characterized by the 

elevations of the contractile force and the rate of 

contractions. The initial contractile force recorded was 504 

± 27 mg. When OT was used at 1×10
-5

 µIU/ml, the 

measured contractile force was 588 ± 22 mg (p > 0.05) 

giving an increase of 16.7 ± 2.5 % (p < 0.05). This 

increase of the amplitude of the contractions was 

progressive and reached the value of 1428 ± 18 mg (p < 

0.001) with the high concentration of 1 µIU/ml 

corresponding to an increase of 183.2 ± 17.3% (p < 0.001). 

The calculated EC50 (95% confidence limits) was 7×10
-3

 

µIU/ml. The rate of the contractions remained unaltered 

when low concentrations (1×10
-5

 µIU/ml to 1×10
-4

 µIU/ml) 

were applied. For high concentrations ranging from 1×10
-3

 

µIU/ml to 1 µIU/ml, an elevation of the rate of 

contractions was noticed. OT at 1×10
-3

 µIU/ml elicited 

increases of 12 ± 2.5 % (p > 0.05) for the rate of 

contractions. This increase was more important at the high 

concentration of 1 µIU/ml. At this concentration, the rate 

of contractions was increased from 43.8 ± 6.5 % (p < 

0.001).

 
TABLE II DOSE-RESPONSE EFFECTS OF OXYTOCIN ON THE CONTRACTILE ACTIVITY OF THE UTERINE SMOOTH 

MUSCLE ISOLATED FROM PREGNANT RAT 

 

Oxytocin 

(µIU/ml) 

Contractile Force 

(mg) 

Increase of CF 

(%) 

Increase of RC 

(%) 

0 (Control) 504 ± 27 - - 

1 × 10
-5

 588 ± 22
ns

 16.7 ± 4.8
ns

 - 

1 × 10
-4

 764 ± 28.9
***

 51.6 ± 8
*
 - 

1 × 10
-3

 1044 ± 31.5
***

 107.1 ± 9.9
***

 12 ± 2.5
ns

 

0.01 1248 ± 40.8
***

 147.6 ± 7.6
***

 25 ± 4.2
***

 

0.1 1308 ± 41.1
***

 159.5 ± 12.5
***

 37 ± 7
***

 

1 1428 ± 32.5
***

 183.3 ± 17.3
***

 43.8 ± 6.5
***

 

 
Oxytocin, employed in a range of concentrations from 1×10-5 µIU/ml to 0.1 µg/ml, induced a progressive increase of the contractile force (CF) and the rate of 
contraction (RC) of the uterine smooth muscle bundles of pregnant rat. Data shown are mean ± S.E.M. (n = 6). ns, p > 0.05 vs. control; *, p < 0.05 vs. control; 
**, p < 0.01 vs. control; ***, p < 0.001 vs. control. 
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3) Effects of Misoprostol: 

Misoprostol (Miso), analogue of prostaglandin E1 

(PGE1) was applied to the strips of uterus (PRUPs). The 

results obtained are shown in Table 3. Miso (1 × 10
-3

 

µg/ml - 0.08 µg/ml) concentration-dependently induced an 

increase in contractile activity of PRUPs with EC50 value 

(95% confidence limits) of 0.03 µg/ml. The initial 

contractile force (Control) of PRUPs was 668.2 ± 26.3 mg. 

When Miso was administered at 1 × 10
-3

 µg/ml, contractile 

force increased to 837 ± 16.1 mg (p > 0.05). This 

augmentation of the contractile force represented an 

increase of 25.2 ± 1.3 % (p > 0.05). A high concentration 

of Miso (0.08 µg/ml) triggered a significant contractile 

force of 1839.3 ± 21.5 mg (p < 0.001), corresponding to an 

increase of 175 ± 14.8% (p < 0.001). This increase in 

contractile force was accompanied by that of the frequency 

of contraction. The low concentrations of Miso (1×10
-3

 

µg/ml to 0.01 µg/ml) did not change the frequency of 

contractions. However, when high concentrations were 

used, an elevation of the basal tone was recorded. The rate 

of contractions was evaluated to 10.7 ± 2.8 % (p < 0.05) 

and 57 ± 7.2 % (p < 0.001) respectively following the 

application of Miso at 0.02 µg/ml and at 0.08 µg/ml.

 
TABLE III DOSE-DEPENDENT EFFECTS OF MISOPROSTOL ON THE CONTRACTILE ACTIVITY OF THE UTERINE SMOOTH 

MUSCLE ISOLATED FROM PREGNANT RAT 

 

Misoprostol 

(µg/ml) 

Contractile Force 

(mg) 

Increase of CF 

(%) 

Increase of RC 

(%) 

0 (Control) 668.2 ± 26.3 - - 

1 × 10
-3

 837.5 ± 16.1
ns

 25.3 ± 4
ns

 - 

0.01 1237.5 ± 22.2
***

 85.2 ± 7.2
ns

 - 

0.02 1375 ± 26.5
***

 105.8 ± 9.1
ns

 10.7 ± 2.8
ns

 

0.04 1475 ± 37.1
***

 120.7 ± 12.1
*
 21.4 ± 3.5

*
 

0.06 1706.3 ± 75.8
***

 155.4 ± 9.9
***

 35.7 ± 6.8
***

 

0.08 1839.3 ± 56
***

 175 ± 14.8
***

 57 ± 7.2
***

 

 
Misoprostol (1×10-3 µg/ml to 0.08 µg/ml)) elicited a progressive increase of contractile activity of the uterine smooth muscles. The two parameters studied, the 

contractile force (CF) and the rate of contraction (RC) are augmented. Data shown are mean ± S.E.M. (n = 6). ns, p > 0.05 vs. control; *, p < 0.05 vs. control; **, 
p < 0.01 vs. control; ***, p < 0.001 vs. control. 

 

B. Comparative Effects of Studied Substances on Ca
2+

-

Mobilization and Depolarizing Actions 

1) In Ca
2+

-Free Mac Ewen Solution: 

Removing extracellular calcium abolished spontaneous 

contractions, whereas the basal tone was maintained. 

When ESera, OT and Miso were introduced separately in 

the isolated organ bath, an increase in the basal tone of 

PRUPs was recorded. It was contracture (Fig. 1A). This 

contracture reached values of 56.25 ± 3.6 mg (p < 0.001), 

25 ± 2 mg (p < 0.01) and 62.5 ± 4 mg (p < 0.001), 

respectively, after exposure to ESera (10 µg/ml), OT (7 × 

10
-3

 μIU/ml) and Miso (0.03 µg/ml). The pre-treatment of 

the tissues with EGTA (0.1 mM) did not abolish the 

contractures induced by ESera and Miso. The maximum 

values obtained were 43.8 ± 2.1 mg (p < 0.001) for ESera 

and 47.5 ± 3.5 mg (p < 0.01) for Miso. However, the 

presence of this chelator of calcium in the solution 

strongly affected the effect of OT. No significant change in 

basal tone was recorded. Indeed, in this solution containing 

EGTA, OT caused a slight increase of basal tone evaluated 

to 7 ± 2 mg (p < 0.05) (Fig. 1B). 
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Fig. 1 Effect of the studied substances on the contractile activity of the 
uterine smooth muscle bundles placed in the calcium-free solution.  

Employed alone, the studied substances induced an increase of the basal 

tone of the uterine smooth muscle bundles isolated from pregnant rat 
(J19-J21). It is a contracture (A). The addition of EGTA (0.1 mM) in this 

solution did not suppress the contracture developed by ESera (10 µg/ml) 

and Miso (0.03 µg/ml). However, oxytocin-induced contracture (OT, 

A 

B 
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7×10-3 µIU/ml) was significantly affected by the presence of the EGTA 

(B). Data shown are mean ± S.E.M. (n = 5-6; p < 0.05). 

2) In High-K
+
 - and Ca

2+
-Free Mac Ewen Solution: 

The results recorded in this solution were similar to 

those obtained in the solution above (Fig. 2). ESera (10 

µg/ml), Miso (0.03 µg/ml) and OT (7 × 10
-3

 μIU/ml) 

showed an increase in basal tone of PRUPs (Fig. 2A) 

which persisted in the presence of EGTA (0.1 mM) for 

ESera and Miso (Fig. 2B). Indeed, the administration of 

ESera in these conditions (70 mM K
 +

 - 0Ca
2+

) was found 

to produce a contracture of 19 ± 1.6 mg (p < 0.001) and 

when EGTA was added to the same medium, a contracture 

of 18.75 ± 2 mg (p < 0.001) was determined. With Miso, 

contracture values of 43.8 ± 3 mg (p < 0.001) and 37.5 ± 

3.5 mg (p < 0.001) were assessed respectively in the 

absence and the presence of EGTA. The use of EGTA 

significantly reduced the increase of basal tone induced by 

OT (7 × 10
-3

 μIU / ml). Thus, in the absence of EGTA, a 

contracture of 18.8 ± 2.5 mg (p < 0.001) was measured 

whereas PRUPs pre-treated with EGTA induced a 

contracture of 5 ± 1.3 mg (p > 0.05).  

 

0 15 30 45

0

25

50

ESera (10 礸 /ml)

OT (7.10-3 礗U/ml)

Miso (0.03 礸 /ml)

Drugs

Time (min)

B
a

sa
l 

T
o

n
e
 (

m
g

)

 

0 15 30 45

0

25

50

ESera (10 礸/ml)

OT (7.10-3 礗U/ml)

Miso (0.03 礸/ml)

Drugs

Time (min)

B
a

sa
l 

T
o

n
e 

(m
g

)

 
Fig. 2 Effects of the test substances on the contractile activity of the 
uterine smooth muscle bundles in high-K+ - and Ca2+-free solution.  

In the absence of EGTA (0.1 mM), the test substances caused the 

contracture of the uterine smooth muscle bundles of pregnant rat (A). 
Contractures induced by ESera (10 µg/ml) and Miso (0.03 µg/ml) even 

persisted whereas that of OT (7×10-3 µIU/ml) was significantly affected 

in presence of the EGTA (B). Data shown are mean ± S.E.M. (n = 5-6; p 
< 0.05). 

IV DISCUSSION 

The aqueous leaf extract of Sesamum radiatum (ESera) 

caused an increase in contractile activity of uterine muscle. 

The amplitude and frequency of spontaneous contractions 

were significantly increased. These effects of ESera were 

similar to those of Parquetina nigrescens 
[29]

, Caesalpinia 

bonduc 
[23]

, Mareya micrantha 
[30]

, Plumbago rosea 
[31]

 and 

Ficus exasperata 
[32]

, which are medicinal plants often 

used to facilitate childbirth. 

These results were also similar to those of oxytocin and 

misoprostol (a synthetic analogue of PGE1). The effects of 

oxytocin were described 
[12]

. The effects of the misoprostol 

were investigated 
[33]

. Oxytocin and misoprostol, because 

of their uterotonic property, are used in gynecology and 

obstetrics to induce and/or facilitate labour 
[18, 34, 35]

. 

In the Ca
2+

-free solution, ESera elicited contracture of 

uterine smooth muscle. This observation suggested that 

calcium influx in these conditions could not be responsible 

for the contracture. Therefore, it was probable that calcium 

was provided by another source.  

To elucidate this hypothesis, the effects of ESera were 

investigated on fragments of uterus immersed in Ca
2+

-free 

solution and supplemented with EGTA, a specific chelator 

of calcium ion (Ca
2 +

). The aqueous leaf extract of S. 

radiatum (ESera) also produced a contracture of the 

uterine muscle in this solution. In other words, the 

contracture was maintained in the presence of EGTA. 

Similar results were observed with misoprostol and 

sulprostone, a synthetic analogue of PGE2 
[23, 29, 36]

. The 

contracture induced by ESera and misoprostol could 

therefore be strongly due to the mobilization of 

intracellular calcium. Such effects were recorded with 

several other urotonic plant extracts such as Parquetina 

nigrescens 
[29]

, Caesalpinia bonduc 
[23]

 and Carica papaya 
[37]

.  

With oxytocin, the presence of EGTA significantly 

affected the contracture recorded in the Ca
2+

-free medium. 

The results obtained with oxytocin corroborated those of 

previous studies achieved by many other authors. 

Indeed, according to [38], removing extracellular 

calcium abolished spontaneous contractions of uterine 

smooth muscle. Subsequent addition of oxytocin caused 

transient increases in contraction in a concentration-

dependent manner. These increases were significantly 

smaller than those seen in the presence of extracellular 

calcium. References [15, 39] also showed that removal of 

external Ca
2+

 caused a significant decrease in the oxytocin-

induced rise in calcium and force production.  

The requirement for calcium in uterine contractions 

attracted attention as early as 1909 [40]. During 

subsequent years, great progress was made in 

understanding the mechanisms of action of calcium 

leading to this contraction. It is now well established that a 

rise in intracellular calcium in uterine smooth muscle 

causes activation of myosin light chain kinase and 

phosphorylation of myosin light, leading to contraction 
[39]

. 

The rise in calcium, as in many different cell types, is 

traditionally believed to be from two sources: extracellular 

calcium entry through plasma membrane calcium channels 

and release of calcium from the sarcoplasmic reticulum. 

The intracellular calcium plays a key role in the 

A 

B 
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development of the slow component of the contractile 

activity, the basal tone of uterine smooth muscles 
[41, 42]

. It 

was demonstrated that removal of external Ca
2+

 prevents 

the rise of Ca
2+

 needed for spontaneous contraction. The 

basic phasic nature of uterine contractions, which is 

essential for successful labour, is critically dependent on 

Ca
2+

 influx through voltage-gate L-type Ca
2+

 channels 
[15]

. 

Agonists like oxytocin and prostaglandins can increase 

the force and the frequency of rhythmic contractions 
[43]

, 

which are also suppressed by L-type Ca
2+

 channel blockers 

or by removal of extracellular Ca
2+

 
[44]

. Therefore, Ca
2+

 

influx through L-type Ca
2+

 channels is important in Ca
2+

 

regulation in both spontaneous and agonist-stimulated 

rhythmic contraction of uterine smooth muscle cells 
[38]

. 

These substances can increase [Ca
2+

]i both by enhancing 

Ca
2+

 influx through L-type Ca
2+

 channels and by causing 

IP3-induced Ca
2+

 release from the intracellular Ca
2+

 stores 
[15]

. 

The effects of ESera on the uterus were also evaluated 

in high potassium Ca
2+

-free (depolarizing solution) and 

EGTA-supplemented high potassium Ca
2+

-free media. 

Like misoprostol, the aqueous leaf extract of S. radiatum 

(ESera) caused contracture of the uterus isolated from 

pregnant rats in the hyperpotassic solutions. This 

contracture which was maintained due to the effect of 

ESera, showed that this extract was a stimulating and 

depolarizing agent. It is likely to mobilize intracellular 

calcium and thus raise the slow calcium component, 

namely the tonic contraction of the uterus. It may also act 

on the rapid component of calcium (calcium influx), which 

according to [45] depends on membrane potential. Indeed, 

the introduction of the uterine fragments in the 

hyperpotassic solution caused a relaxation of the muscle. 

The addition of calcium (1 mM) in the same medium led 

to a sustained contracture. The same effects were observed 
[23]

. According to [45], this rapid relaxation in the high K
+
 

medium was a rapid phase of the contractile response, 

followed by a release of Ca
2+

 from internal calcium stores. 

The relaxation of the myometrium is related to the 

existence of ATP-dependent calcium pumps on the 

reticulum membranes. In these experimental conditions, 

relaxation would be attributed to a depletion of calcium in 

the myometrium 
[46]

. Contracture observed in the solution 

by addition of calcium, clearly indicated that calcium was 

the main activating factor 
[47]

. Subsequently, it was a 

calcium influx that triggered a release of free ionized 

calcium from the internal stores. 

Reference [48] showed that when the external 

potassium concentration was increased to 40 mM, in Ca
2+

-

free solution, sodium-calcium interaction led to a 

predominance of calcium component therefore explaining 

the development of contracture. 

V CONCLUSION 

In conclusion, the aqueous leaf extract of S. radiatum 

(ESera), misoprostol and oxytocin produced a stimulating 

effect on uterine smooth muscle contraction. ESera had a 

uterotonic action. This uterotonic effect was characterized 

by an increase in the rate and amplitude of contractions in 

normal Mac Ewen solution and the development of 

contracture in depolarizing medium (calcium free 

hyperpotassic solution). This activity may be related to 

mobilization of extracellular calcium. So this is an 

oxytocic-like action. 

In different modified physiological media, the addition 

of the ESera caused the development of contracture in the 

presence of EGTA. This fact suggested that ESera could 

act on the double calcium flux as prostaglandin. This 

prostaglandin-like activity was summarized by the ability 

to mobilize intracellular and extracellular calcium, which 

confirmed the uterotonic property of ESera. Accordingly, 

this plant extract certainly possesses compounds of great 

interest in obstetrics and gynecology. Our study could 

justify the use of the leaves of S. radiatum as oxytocic-like 

in traditional medicine to facilitate childbirth. 
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