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Abstract 
In developing countries where modern medicine and healthcare is inaccessible and unaffordable, 
exploration of alternatives is expedient. Therefore, this study aimed at evaluating uterotonic property 
of Sida corymbosa aqueous leaf extract on non-pregnant uterine tissueof adult rats. An adult female 
Wistar rat was treated with 0.2 mg/kg diethylstilbesterol 24 hours prior to the commencement of the 
non-pregnant rat uterine strip experiment. Oestrous stage was confirmed by microscopic observation 
of its vaginal smear (fern-like patterns) and macroscopic observation of the vulva for increased 
secretions. The rat was then sacrificed under chloroform anaesthesia and uterine segmentsof about 2 
cm in length, was rapidly dissected out and freed of adherent connective tissues and fat and used for 
the study. The mean response amplitude of the non-pregnant uterine tissue was 40.328 mm. The 
concentration that is required to elicit fifty percent of uterotonic activity (EC50) of the extract was 
2.09 mg/ml.Interaction between the extract + acetylcholine and extract + oxytocin showed synergistic 
activity with percentage increase of 22.3% and 26.4% were observed for the interactions of (extract + 
acetylcholine) and (extract + oxytocin) respectively on non-pregnant uterine tissue respectively. In 
conclusion, the aqueous leaf extract of Sida corymbosa has demonstrated uterotonic activity on non-
pregnant uterine tissues of adult Wistar rat. 
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Introduction 
Different parts of plants have been used for their roles in fertility ranging from menstrual 
cycle regularization, ameliorating dysmenorrhea, uterotonic activities and mitigating breast 
related pains (William et al., 1996). However, such traditional concoctions require scientific 
enquiry and investigations. Plants with uterotonic properties have been reported to 
stimulate uterine contractions thus employed during labour, removal of retained placenta 
and mitigate postpartum hemorrhage (Watcho et al., 2010; Roqaiya et al., 2015).Plethora of 
plants; Monechmaciliatum (Uguruet al., 1998), Musangacecropioides (Ayinde et al., 2006), 
Harpagophylum procumbens (Mahomed and Oyewole, 2006), Ficus asperifolia (Watcho et al., 
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2011) and Ananas comosus (Monji et al., 2016) among others have been reported to regulate 
myriads of reproductive related issues. The mammalian uterine wall structure is composed 
of an inner endometrial layer lined with uterine endometrial cells which are secretory in 
nature and uterine myometrial cells which are contractile and constitute uterine contraction 
(Veale et al1989). Additionally, the myometrial wall constitutes circular and longitudinal 
muscles with structural and functional peculiarities responsible for rhythmic and potent 
contractions (Kimura et al., 1996). These actions of the myometrium are under the influence 
of oxytocin from the neurohypophysis. It has been used to induce labour as well as manage 
cases of postpartum hemorrhage (Kashanian et al., 2019). The receptors of oxytocin have 
been reported to increase within the myometrium at term relative to other periods (Alotaibi, 
2017). The sida with over 200 species used in treatment of diseases (Narashina et al., 2013) is 
found growing in Nigeria in most parts as common weeds. In the South-eastern part of 
Nigeria, it is called “Udontike”, “Udonwatakaike”, “Udoike” and “Acharaike” (Lucy et 
al.,2014). Locally, folks from Kachia LGA in Kaduna state, Nigeria have been reported to use 
the leaves of Sida cirymbosa to facilitates labour. These folkloric claims assert that soaking 
and maceration of the leaves ofsida corymbosa facilitates labour because of its increased 
strength of uterine contraction following oral consumption by women. Therefore, this study 
was designed to investigate the effect of sida corymbosa on isolated non- pregnant uterine 
tissues. 
 
Materials and Methods 
 
Study Area 
The research was carried out at the Department of Pharmacology and Therapeutics, Faculty 
of Pharmaceutical Sciences, Ahmadu Bello University Zaria, Nigeria. 
 
Ethical Approval 
The rats were handled in accordance with the principles guiding the use and handling of 
experimental animals Ahmadu Bello University Zaria, Nigeria 
 
Collection of samples 
Fresh Sida corymbosa leaves were harvested in the morning (August 2013) from the premises 
of Technical College, Zaria. Identification was carried out accordingly at the herbarium of 
the department of Biological Sciences, Ahmadu Bello University, Zaria by a taxonomist. The 
plant family was identified as malvaceae, while the specie is Sida corymbosa. The 
identification voucher number is 1049. 

 
Plate 1: Sida corymbosa Plant in its Natural Habitat (Snapped by candidate, 2013). 
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Plant Extraction 
The fresh leaves were manually harvested then subsequently rinsed in clean water to 
remove contaminants after which it was shade dried for a period of ten (10) days to facilitate 
evaporation of moisture. Plant extraction was carried out in the Department of 
Pharmacognosy, Ahmadu Bello University Zaria. The aqueous leaf extract was obtained by 
grinding the leaves and soaking in distilled water. Six hundred grams (600g) of ground 
dried leaves was soaked in two litres (2L) of distilled water for 36 hours under constant 
shaking and agitation using the GFL shaker (No. 3017 MbH, Germany). The resultant 
mixture was decanted, filtered using Whatman’s filter paper (No.1, Cat No. 1001 125) and 
concentrated under pressure in a rotary evaporator (R110 Buchi, Switzerland) at 60°C and 
further dried to a constant weight in a water bath set at 40°C.  
 
Experimental animals 
Adult Wistar rats weighing 160-200g were bred in the Animal House of the Department of 
Pharmacology and Therapeutics, Ahmadu Bello University, Zaria and used for the 
experiments.The animals were housed in white transparent plastic cages with bedding 
material (saw dust), in the animal house of the same Departmentand were provided with 
food (pelletized growers mash) and water ad libitum. 

Preparation of Non-pregnant Rat Uterus 
An adult female Wistar rat was treated with 0.2 mg/kg diethylstilbesterol 24 hours prior to 
the commencement of the non-pregnant rat uterine strip experiment (Veale et al, 1989). 
Oestrous stage was confirmed by microscopic observation of its vaginal smear (fern-like 
patterns) and macroscopic observation of the vulva for increased secretions. The rat was 
then sacrificed under chloroform anaesthesia and uterine segments, about 2 cm in length, 
was rapidly dissected out and freed of adherent connective tissues and fat. The segment was 
then mounted in a 30 mL organ bath containing physiological salt solution (De Jalon’s 
solution). The solution contains 90g Nacl, 42ml Kcl (10%), 15g D-glucose, 5g NaHCO3, 2.7ml 
CaCl, 95% O2 and 5% CO2. The lower end of a segment of the uterine tissue was attached to 
a tissue holder by means of silk suture and the upper end to an Ugo Basile isometric force-
displacement transducer connected to a microdynamometre. The solution was maintained at 
37°C and continuously aerated with 95% oxygen gas (Eferekeya and Nworgu, 1985). The 
preparation was equilibrated for 30 min at resting tension of 1g before the start of the 
experiment. During the equilibration period, the perfusion fluid was changed every 10 
minutes for 30 minutes. 
 
Drug Interactions 
Response of the uterine tissue to S. corymbosa aqueous leaf extract, standard uterotonics 
(acetylcholine and oxytocin)were recorded on a microdynamometre assembly with the help 
of an isotonic frontal writing lever.S.corymbosa extract, acetylcholine and oxytocin were 
allowed a 1minute contact period with the tissue till the maximum effect of a particular 
concentration is observed. A minimum wash-out frequency of 3 was used between two 
successive recordings.  
 
Statistical Analysis 
Data collected were analyzed by one-way and two-way analyses of variance, (ANOVA), 
followed by Bonferroni test for multiple comparisons of the dependent variable which in 
this case will be the amplitude of response. Results were expressed aspercentages and mean 
+ SEM. Statistical package for social science (SPSS) version 22.0 was used for the analysis 
and Values of p < 0.05 were considered significant. 
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Results 
Effects of the Extract and Standard uterotonics on non-pregnant uterine strip 

When varying final bath concentrations of S. corymbosa aqueous leaf extract (0.67 mg/ml, 
1.33 mg/ml, 2.67 mg/ml and 5.33 mg/ml) were used they elicited responses of 49 mm, 48 
mm 50 mm and 50 mm respectively as shown in figure 4.1.When acetylcholine (0.0167 
µg/ml, 0.033 µg/ml, 0.067 µg/ml and 0.133 µg/ml) final organ bath concentrations were 
used they elicited responses of 52 mm, 57 mm, 59 mm and 69 mm respectively. These 
responses superseded those elicited by the S. corymbosa extract on the non-pregnant uterine 
tissue. However, when varying final bath concentrations of oxytocin (6.67 x 10-5 IU/ml, 1.33 
x 10-4 IU/ml, 2.67 x 10-4 IU/ml and 5.33 x 10-4 IU/ml) were used, they all elicited uterine 
strip contractions amplitudes of 59 mm, 68 mm, 69 mm and 69 mm respectively which 
supersedes the amplitudes of both acetylcholine and the extract on the non-pregnant uterine 
strip as shown in figure 4.1.Oxytocin elicited the highest response at low final organ bath 
concentration of 1.33 x 10-4 IU/ml followed by that elicited by acetylcholine before the 
extract. Overall, the highest final bath concentration of the extract (5.33 mg/ml) elicited 
response that was less than the suboptimal concentrations of both acetylcholine and 
oxytocin on the pretreated non pregnant rat uterine strip as shown in the figure below 

 

 
 
 
Figure 1: Comparison of various effects elicited by varying concentrations of S. corymbosa aqueous leaf extract 
and standard drugs. 

 

Effects of drug interactions of S. corymbosa, acetylcholine and oxytocin on pretreated non 
pregnant uterine strip 
The effect of the extract and its interactions with acetylchyoline and oxytocin on pretreated 
non pregnant rat uterine strip shows increase in the uterotonic activity of the extract as 
noted in figure 2 below. When various concentrations of the extract (0.67, 1.33, 2.67 and 5.33 
mg/ml) were combined with single low concentrations of actylcholine (0.033µg/ml) and 
oxytocin (1.33 x 10-4 IU/ml), it was observed that the Amplitude of each concentration of the 
extract used was increased for interactions with both oxytocin and acetylcholine. However, 
the increased effect of oxytocin supersedes that of acetylcholine. It was observed that when 
the highest concentration of the extract was interacted with oxytocin tachypylaxis occurred. 

 

Response 

(mm) 

Varying drug conc. 



Uterotonic Evaluation of Sida Corymbosa Aqueous Leaf Extract on Non-pregnant Wistar Rat Uterine Tissue 

 

J.M. Bakut, N.S. Emmanuel, A.U. Zezi, N.M. Danjuma, DUJOPAS 6 (4): 150-157, 2020                              154 

 

 
 
 
Figure 2: Comparison of various effects elicited by varying concentrations of S. Corymbosa aqueous leaf extract 
with standard drugs 

 
Effect S. corymbosa aqueous extract on response curve of pretreated non pregnant uterus 
The log Concentration - response curve of S. corymbosa aqueous extract on pretreated non 
pregnant uterine strip was done for the varying concentrations of the extract used in this 
study, for 0.67 mg/ml, 1.33 mg/ml, 2.67 mg/ml and 5.33 mg/ml. An effective concentration 
of (EC50) of 2.09 mg/ml and maximum effect (Emax) of 5.25 mg/ml were observed after 
extrapolating from the tangent seen in figure 3 below and calculating its antilog. 

 
Figure 3:Log concentration - response curve of the S. corymbosa aqueous leaf extract 

 
EC50 and Emax of the S. corymbosa Aqueous Leaf Extract and that of Interaction studies 
between the Extract and other Agonist on Pregnant Uterus 
Effective concentration (EC50) and maximum effective concentration (Emax) of S. corymbosa 
aqueous leaf extract and that of its interactions with acetylcholine and oxytocin on 
pretreated non pregnant uterus was extrapolated from log concentration - response curves 
of the agents which was plotted within the range of test concentrations used for this 
experiment. They were deduced as antilogs of fifty percent and hundred percent marks of 
the tangent line that crosses the curve. All values represent the final organ bath 
concentration. 
 
 
 
 

Response 

(mm) 

Varying drug conc. 

P
er

ce
n

ta
g

e 
re

sp
o

n
se

 



Uterotonic Evaluation of Sida Corymbosa Aqueous Leaf Extract on Non-pregnant Wistar Rat Uterine Tissue 

 

J.M. Bakut, N.S. Emmanuel, A.U. Zezi, N.M. Danjuma, DUJOPAS 6 (4): 150-157, 2020                              155 

 

Table 1: EC50 and Emax of the S. corymbosa aqueous leaf extract 

AGENT 
Log Conc 
(50%) 

Log Conc (100%) EC50[FBC (mg/ml)] Emax[FBC (mg/ml)] 

Extract 0.32 0.72 2.09 5.25 

Extract + Ach 0.32 0.72 2.09 5.25 

Extract + Oxy 0.04 0.6 1.096 3.98 

 
 
Discussion  
The aqueous leaf extract of Sida corymbosa has demonstrated mean uterotonic activity of 
75.75 mm by attenuating responses on non-pregnant rat uterus. The extract in this study 
elicited contractions with minimal amplitude of response. This result suggested the 
sensitivity of non-pregnant uterine tissue to S. corymbosaextract. Furthermore, a mean 
response amplitude elicited by drugs used was 40.328 mm. This mild response could be 
attributed to the natural decrease in receptor expression with non-gestational age of 
pregnancy as inferred by Batra, (1986) who reported naturally increasing sensitivity in 
pregnant tissues to drugs. The result of this current study also showed an EC50 of the extract 
on pretreated non pregnant uterine tissue to be 2.09 mg/ml of final organ bath 
concentration. The non-pregnant uterine tissue, activities elicited by the extract alone were 
lower than those elicited by oxytocin and acetylcholine.Thus, this could be attributed to the 
extract’s poor mobilization of calcium ions as well as its release from the endoplasmic 
reticulum of the uterine cells which have been reported to play critical roles in uterine 
contraction. 
 
The mean amplitudes of response elicited by acetylcholine was 10.00 mm higher than that of 
the extract while that of oxytocin was 17.00 mm higher than the extract alone. It means that 
the receptor which the extract utilizes for its activity is more expressed in pregnancy like 
oxytocin and acetylcholine receptors or it may be using multiple receptor types due to the 
presence of a possible large variety of constituents in the crude extract of S. corymbosa. In this 
study, potentiation of the activities of the extract by oxytocin and acetylcholine on pretreated 
non pregnant uterine tissue was observed. The potentiating effects were confirmed on the 
amplitude versus log concentration graph. When the line on the graphs of interaction falls 
on the left side or above the line of activity of the extract alone, it is indicative of potentiation 
(Rang et al, 2003). Additionally, their combined mean difference of activities was higher than 
that of the extract alone. These results suggest synergistic activity between the extract and 
oxytocin which could have been from increase sensitivity of the uterine tissue. The extract 
could also have reduced the threshold response of the receptors to oxytocin and 
acetylcholine thus precipitating potentiation. However, the results of this study are 
preliminary and cannot be used conclusively without further research. 
 
Phytochemical screening of aqueous leaf extract of Sida corymbosahas revealed the presence 
of alkaloids, flavonoids, tannins, saponins, cardiac glycoside, sterol, triterpines, 
anthraquinones and carbohydrate (Kuniata and Rapp2001). Thus, the activities of Sida 
corymbosa in this study could be attributed to some of the phytochemicals present in the 
extract. Additionally, the plant contains cardiac glycoside (Kelly, 1990), Which are known to 
increase muscle tone and to initiate contraction mainly on cardiac muscle but this activity 
may cause increase in the tone of smooth muscles of which uterine muscle is a type and it is 
expected to elicit contractility in uterine smooth muscle. This constituent may be a cause or 
an important contributor to the uterotonic property of the plant. The uterotonic activity of 
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the extract could also have been due to presence of secondary metabolites (Ayindeet al., 
2006). Saponins and steroids have been shown to stimulate the uterus (Watchoet al., 
2011;Guo et al., 2008). 
 
Conclusion 
Based on the preliminary findings of this study, Sida corymbosapossessesuterotonic potentials 
as well as potentiate the actions of acetylcholine and oxytocin on non-pregnant uterine 
tissue in Wistar rats. 
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