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Effects of Hydro-Eethanolic Leaf eExtract of Sida acuta on Reproductive Hormones, 
Weight and Pregnancy Status of Female Albino Rats. 

 

Abstract:   

Background: Human fertility control (family planning) is among the major approaches 
through which unwanted pregnancy can be curbed. Hence, utilization of medicinal herbs in 
the development and formulation of products, as an alternative to conventional drugs, is one 
of the method options to achieve this. 

Aim: This study was designed to assess the contraceptive potentials of hydro-ethanolic leaf 
extract of Sida acuta, as well as evaluating its effects on fertility hormones, pregnancy status, 
lipid profile, liver, kidneyand kidney and body weight of female albino rats. 

Method: This experiment was conducted using thirty five (35) sexually matured albino rats. 
Using a CRD, the rats were randomly divided into five (5) groups of seven (7) rats each, with 
five (5) female and two (2) male replicate assigned to each group. The Control group (Group 
1) did not receive any treatment. The females in the standard group (Group 2) were 
administerdadministered with levonorgestrel-etinyl estradiol (standard drug) 7.5/0.75mg/kg 
b.w./day p.o. The females in the test groups (Groups 3, 4 and 5) were administered the plant 
extract at different doses of 100mg/kg b.w./day (Low dose), 200mg/kg b.w./day (Medium 
dose) and 400mg/kg b.w./day (High dose) p.o. respectively, for 28days. The initial and final 
body weights of the animals were measured. The qualitative and quantitative phytochemical 
analyses of hydro-ethanolic leaf extract of Sida acuta, as well as the GC-MS analysis were 
also performed using standard methods. Furthermore, the effects of the extract were checked 
on the reproductive hormones (FSH, LH, Progesterone and Estrogen), pregnancy status as 
well as on kidney, liver and the lipid profile of the animals. 

Results: The results revealed the presence of bioactive compounds in the hydro-ethanolic leaf 
extract of Sida acuta, decreased level of FSH across the groups, no pregnancy outcome in the 
high-dose group, and a significant weight reduction in the high-dose group. 

Conclusion: The result suggested that hydro-ethanolic leaf extract of Sida acuta has 
suppressive effects on the reproductive hormones (especially the gonadotropins) at higher 
dose, thereby establishing its contraceptive potentials as confirmed by the pregnancy 
outcome. Also, the extract is capable of significantly decreasing body weight at a high dose, 
with no negative effects on the cardiovascular, kidney and liver functions. 
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1. INTRODUCTION 

Currently, there is a considerable significant view of medicinal herbs due to their special 
characteristics as a great source of therapeutic phytochemical compounds that can lead to the 
invention of novel drugs. Most of the phytochemicals from plant sources such as phenolics 
and flavonoids have been reported to have positive impact on health and disease prevention. 



 

 

[1] [2]. High content of phenols and flavonoids in medicinal plants have been associated with 
their antioxidant activities that play a role in the prevention of the development of age-related 
disease, particularly caused by oxidative stress. Interest in utilizing natural sources in the 
development and formulation of medicinal products, as an alternative to conventional drugs 
and synthetic products, contribute to paradigm shift to research and industrial application of 
medicinal plants. [3]. [2] linked high content of phenolic compounds in herbs with their 
antioxidant activities that play a role in the prevention of the development of geriatric 
diseases, particularly caused by oxidative stress. With regards to the beneficial 
phytochemicals in medicinal plants and the shift towards natural products in pharmaceuticals 
and cosmetology industry, the research on medicinal plants particularly is as important as that 
on conventional drugs [3]. [4] opinedOpined that it is estimated that 80% of many developing 
countries population still use plant-based traditional medicines. These natural products and 
their derivatives represent almost half of the drugs approved in USA since 1994. 

Sida acuta, the common wire weed, is specie of flowering plant in the mallow family, 
Malvaceae, believed to have originated in Central America, but recently has a pantropical 
distribution and is considered a weed in some areas. It is a tropical weed of pastures, road 
sides and waste areas [5]. Research has revealed that juice from leaf of Sida acuta has 
schistosomicidal activity [6] and antihelminthic activity for intestinal worms [4]. The root 
inhibits embryo implantation or growth in the mice. Some herbalists have claimed the 
traditional use of this plant to cure infections such as malaria, ulcer, fever, 
gonorrheagonorrhoea, breast cancer, following inflammation, wound infection and for 
abortion. And some of these claims have also been experimentally proven [4], [5]. 

[3] haveHave also reported that leaf extract of Sida acuta is not liked by cattle due to the 
presence of different chemicals including alkaloids. It is mainly known for its healing effects, 
making it one of the most sought herbs in traditional therapeutics for wide range of ailments 
such as malaria, ulcer, gonorrhoea, wound infection, asthma, headache, cold, fever, cough, 
skin disease and facial paralysis. Sida acuta has also been reported to have contraceptive 
property, hepatoprotective, and antimicrobial activities [4]. 

Unwanted pregnancy is a common global problem which could lead to other numerous 
problems such as maternal and child ill-health, maternal and child death, pregnancy-related 
complications, over-population and malnutrition. According to [7], over 40 million gestations 
are terminated through abortion on yearly basis. However, the standard approach to this 
menace of unwanted pregnancies has been pre-conception prevention (contraception), backed 
up by induced abortion [8]. 

2. MATERIALS AND METHODS  

2.1 Equipments 
 
 Equipments used for this research include Soxhlet apparatus, Rotatory evaporator, GCand 
GC-MS machine, Fluorescent Immunoassay (FIA) analyzer (Finecaréᵀᴹ), Pipette, Centrifuge 
and Analytical weighing balance. 
 
2.2 Plants Ccollection, iIdentification and Ppreparation 
 
The healthy whole Sida acuta plant was harvested in Keffi, Nasarawa state environs, and 
taken to the herbarium, Department of Plant Science and Biotechnology of Nasarawa State 
University, Keffi, for identification.  The leaves were removed from the stalk and thoroughly 



 

 

washed with clean water to remove the adherent impurities. They were shade-dried under 
laboratory condition. 
 
2.3 Animals Pprocurement and pPreparation 
 
Thirty five (35) adult (10 male and 25 female) albino rats weighing between 160 – 220g each 
were used for the experiment. They were procured from the animal house of Benue State 
University, Markudi, Nigeria. The rats were allowed to acclimatize for two (2) weeks with no 
experimental treatment, under standard condition of humidity and temperature in animal 
house of the Department of Biochemistry, Nasarawa state university, Keffi, Nigeria. They 
were housed in clean still cages lined with wood chip beddings. They were allowed access to 
commercial feed and water ad libitum. All procedures performed in the study were in tandem 
with the ethical standards of the institutional research committee. This study complied with 
the ethical and human principles of research and was approved by the Ethical Committee of 
Nasarawa State University, Keffi, Nigeria. 
 
2.4 Plant Extraction 

The plant extract was prepared according to the procedure developed by the Institute of 
Medical Research (IMPM). The dried leave of Sida acuta were pulverised to pass a 0.5 mm 
sieve and weighed. The dried powder was subjected to soxhlet extractoion using hydro-
alcohol of 40-60% ratio as solvent [9] for 12 hours at 70oC, followed by filtration through a 
Whatman No. 1 filter paper. The hydro-ethanolic extracts obtained were concentrated to 
dryness at 70oC using a rotary evaporator under reduced pressure and the extracts were 
weighed and then stored at 4oC for further use as described by [10].  The percentage yield 
was calculated as follows: 

Percentage Yield (%) = Dry weight of extract                  x     100 
                                   Dry weight of plant material 

The prepared extract was reconstituted in normal saline to give the equivalent dose of 100 
mg/kg body weight (low dose), 200 mg/kg body weight (medium dose) and 400 mg/kg body 
weight (high dose). The reconstituted aqueous extracts of different concentrations were 
administered orally (oral gavage) using plastic syringes to all female animals in the three 
different test groups accordingly, via oral intubation method. 
 
2.5 Qualitative and Quantitative Phytochemical Screening of Hydro-ethanolic Leaf 
Extract of Sida acuta 
 
The procedures described by [11], [12] and [13], with some modifications, were used for the 
qualitative phytochemical screening of tannin, flavonoid, alkaloid, saponin, hydrogen cyanide 
(HCN), phenol, terpenoid, steroid and glycoside. 
 
2.6 Gas Chromatography-Mass Spectroscopy (GC-MS) Analysis 
 
Gas chromatography–mass spectrometry (GC-MS) of the plant extract was analyzed 
according to [14].  The chromatography was performed on a capillary column and stationary 
phase of 5% diphenyl 95% dimethylpolysiloxane. The injection volume of the sample was 1 
µl with a 0:1 split ratio. Helium (99.999%) was used as carrier gas throughout the column. 
The injector and ion source temperature was kept at 280°C and 180°C, respectively. The 
initial temperature in the oven was programmed from 110 °C for 3 min [15], ramp 5 °C/min 
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to 200 °C and hold for 3 min and  againand again increased for 5 °C/min to 300 °C and held 
for 10 min [16]. The sample was scanned from 40 to 600 Da. The peaks were analyzed using 
the data analysis software NIST-2008. The National Institute of Standards and Technology 
(NIST) is a mass spectral search database for comparisons of the acquired and unknown 
spectrum with NIST/EPA (Environmental protection Agency)/NIH (National Institute of 
Health) databases. The components were identified based on standards employed by the 
National Institute Standards and Technology (NIST) Library [16]. 

2.7 Experimental Protocol 

A Completely Randomized Design (CRD) was used following two weeks (14 days) of 
acclimatization, the male and female rats were randomly divided into five (5) groups of 7 rats 
each, with five (5) female and two (2) male replicate assigned to each group. The female 
received 0.9 ml of normal saline solution (0.9% NaCl) per oral (p.o) as vehicle and each of 
the tested female rat was given 0.9 ml of normal saline solution that contains levonorgestrel-
etinyl estradiol 7.5/0.75mg/kg b.w./day (standard drug) and plant extract respectively, at 
different doses for 28days 

The hydro-ethanolic leaf extract of the S. acuta was dissolved in normal saline and 
administered orally to each of the tested rat at different doses of 100, 200 and 400 mg/kg 
using oral gavage method of administration. 

The animals were grouped as follows:  

Group I: Control group (0.9% NaCl) p.o. 

Group II:  (0.9% NaCl + levonorgestrel-etinyl estradiol) p.o. 

Group III: (0.9% NaCl + 100mg/kg extract) p.o  

Group IV: (0.9% NaCl + 200mg/kg extract) p.o 

Group V: (0.9% NaCl + 400mg/kg extract) p.o  

After the first administration of the extract to the females, the males were introduced to the 
groups for mating to occur. At the end of the 28days test period, the females in each group 
were observed for pregnancy status. 

2.8 Determination of Body Weight 

Initial body weight of all the animals were measured at the beginning of the experiment, and 
continued weekly throughout the period of the study, using digital analytical weighing 
balance as illustrated by [17]. 

2.9 Collection of Blood Sample 

At the end of 28 days, the female rats were sacrificed under anesthetic condition using 
chloroform and blood was collected in a plain tube and centrifuged at 3000 rpm for 5 min to 
obtain serum for hormonal assay, lipid profile, liver and kidney function panels. 

2.10 Pregnancy Status 

The animals were dissected and uterus examined for pregnancy according to standard 
procedures as described by [18]. 



 

 

2.11 Quantitative Determination of Reproductive Hormones 

Assays for Follicle Stimulating Hormone (FSH), Lieutinizing Hormone (LH), Estrogen (E2) 
and Progesterone (Prog.) were carried out using fluorescent immunoassay (FIA) technique 
that uses sandwich immunodetection method as outlined in Finecaréᵀᴹ Kit. [19].  

2.12 Statistical Analysis 
All results were analyzed using Statistical Package for Social Sciences (SPSS) Version 23, 
and were expressed as mean ± SEM. Multiple group comparisons were performed using one-
way analysis of variance (ANOVA) followed by Dunnett’s test in order to detect intergroup 
differences. A significant difference was determined when P < 0.05. 
 
3. RESULTS AND DISCUSSION 
 
3.1 Results 
 
3.1.1 Qualitative and qQuantitative Pphytochemical Ccomposition of Hhydro-
eEthanolic lLeaf Eextract of Sida acuta 
 
The result showed the presence of phenols (120.28±0.96) representing 2.09%; tannins 
(91.40±0.16) 1.59%; saponins (530.36±0.70), 9.21%; alkaloids (1403.17±2.26), 24.36%; 
terpenoids (114.26±1.30), 1.98%; cardiac glycosides (869.23±2.11), 15.09%; steroids 
(1440.27±1.85), 25.01% and flavonoids (1190.25±7.95), 20.67%; while glycosides, 
phlobatannins, anthracyannins and anthraquinones were absent (Table 1). 
 

Table 1: Phytochemical Ccomposition of hHydro-eEthanolic lLeaf eExtract of Sida acuta 
Phytochemical            Qualitative aAnalysis         Quantitative Aanalysis            
Percentage   
                                                                           (mg/100g)                        (%) 
Phenols                        +                         120.28±0.96a                               2.09 

Tannins                        +                          91.40±0.16a                                1.59 

Saponins                        +                          530.36±0.70b                             9.21 

Alkaloids                        +                          1403.17±2.26c                           24.36 

Terpenoids                        +                          114.26±1.30a                             1.98 

Cardiac glycosides                 +                          869.23±2.11d                             15.09 

Steroids                        +                          1440.27±1.85c                           25.01 

Flavonoids                        +                          1190.25±7.95e                          20.67 

Glycosides                         - 

Phlobatannins                         - 

Anthracyanines                      - 

Anthraquinones                      - 

Formatted: Font: Bold

Formatted: Font: Bold



 

 

 

Key: + = present, - = absent. Mean values with different letters as superscript are significant at p<0.05. 

 

3.1.2 Constituent Ccompounds from GC-MS aAnalysis of Hhydro-eEthanolic lLeaf 
eExtract of Sida acuta 

The captured features in the GC-MS result include CAS, name of the compound, RT and 
peak area (%). The major compounds identified include Hexadecanoic acid, methyl ester, 15-
Hydroxypentadecanoic acid, Nonanoic acid, Stigmatan-3, 5-diol, 9-oxo-, methyl ester, 
Glycerol 1-palmitate, cis-10-Pentadecenoic acid, butyl ester, 3-deoxyestradiol, 13-
Octadecenal, (Z)-, cis-Vaccenic acid, 14-Pentadecenoic acid, Oleic Acid, Erucic acid, 
Pyrrole-2-carboxylic acid, 4-(1-chlorodec-1-enyl)-3,5-dimethyl-, ethyl ester, Fumaric acid, 
hexyl 2,3,4,6-tetrachlorophenyl ester and Stigmasterol (Table 2). 

 

 

Table 2:  GC-MS Ccompositions of hHydro-eEthanolic lLeaf eExtract of Sida  acuta.    
S/No                    Name of Compound                    RT                     Peak (%) 
1            Hexadecanoic acid, methyl ester               13.801                      -0.95 

2            15-Hydropentadecanoic acid                     21.979                -3.33 

3            Stigmatan-3, 5-diol                                  18.60                  0.27 

4             Nonanoic acid, 9-oxo-, methyl ester         22.707                -2.56 
5             Glycerol 1-palmitate                                25.973                -1.77 
6             cis-10-Pentadecenoic acid, butyl esther      26.099                -5.39 
7             3-deoxyestradiol                                      18.841                 0.36 
8             13-Octadecenal, (Z)-                                27.337                 -0.81 
9             cis-Vaccenic acid                                     29.820                 -5.37 
10            14-Pentadecenoic acid                             30.028                  -0.20 
11             Oleic acid                                             30.085                  -0.20 
12            Erucic acid                                            31.733                   -0.36 
13            Pyrrole-2-carboxylic acid,                       32.781                   -3.37 
                4-(1-chlorodec-1-enyl)-3,5-dimethyl-,               
                ethyl ester  
14            Fumaric acid,                                         38.429                   127.11 
                hexyl-2,3,4,6-tetrachlorophenyl ester 
15            Stigmasterol                                             18.60                    0.27 
 

3.1.3 Effects of hydro-ethanolic Lleaf eExtract of Sida cuta on rReproductive 
hHormones in Ffemale aAlbino rRats 
As shown in Figure 1, the FSH concentration was significantly (p<0.05) lower in Groups 2, 3 
and 4 compared to Group 1. Progesterone concentration was significantly (p<0.05) lower in 
groups 2 and 5 compared to the group 1. EostrogenOestrogen levels significantly (p<0.05) 
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decreased across all the test groups (groups 2, 3, 4 and 5) compared to the group 1. LH was 
not detected across all the groups. 
 
 

 

 

Figure 1. A Ggraph Rrepresenting the eEffects of hHydro-eEthanolic lLeaf Eextract on the 
rReproductive      Hhormones of fFemale aAlbino rRats. 

3.1.4 Effects of hydro-ethanolic Lleaf Eextract of Sida acuta on Bbody wWeights of 
fFemale    aAlbino rRats 

Figure 2 is a presentation of the results of the body weight readings of the rats before and 
after (initial and final) treatments. The results show non-significant (p>0.05) alterations in the 
body weight of rats in groups 2, 3 and 4 when compared to the control group. But there is a 
significant decrease in body weight in group 5. 

 



 

 

 

Figure 2. A Ggraph rRepresenting the Eeffects ofH hydro-Eethanolic lLeaf eExtract on the Wweight 
of fFemale Aalbino rRats. 
 

 

3.1.5 Effects of Hhydro-Eethanolic Lleaf Eextract of Sida acuta on the Ppregnancy 
sStatus of Ffemale aAlbino rRats 

Figure 3 represents the outcome of pregnancy among female albino rats treated with varied 
doses of hydro-ethanolic leaf extract of Sida acuta, as well as that of control and standard. 
There is 80% pregnancy occurrence in the Group 1, 20% pregnancy occurrence in both 
Group 3 and Group 4 respectively, and 0% pregnancy occurrence in Group 2 and Group 5 
respectively. 

 

 



 

 

 
 
Figure 3. Effects of Hhydro-Eethanolic lLeaf eExtract of Sida acuta on the Ppregnancy sStatus of 
fFemale Aalbino rRats. 
 
 
3.2 Discussion 
 
The use of indigenous plants as contraceptives is currently growing owing to some 
advantages they may have over orthodox medicines. The effectiveness of plants as 
contraceptive may stem from the fact that they possess some bioactive compounds 
accounting for their potency. Therefore, in scrutinizing plants for medicinal properties, it is 
often necessary to do a preliminary phytochemical analysis so as to have an idea of the kind 
of phytochemicals present in the plant and possibly attribute whatever effects observed to the 
phytocompounds present in the plant. 

In this study, the presence of alkaloids, flavonoids, phenols steroids terpenoids and cardiac 
glycosides agrees with previous findings by [20] who also detected those phytochemicals in 
S. acuta extract. The absence of phlobatannins also agreed with his findings. However, the 
presence of saponins in this research contradicts [20] who also reported that tannins were 
absent in the extract. 

Flavonoids, alkaloids and steroids are the most abundant secondary metabolites in this study, 
therefore concurs with the findings of [21] who also opined that flavonoids are the most 
abundant phenol group in nature, present in a wide range of conifers. In the same vein, [22], 
who established Azadirachta indica as an effective contraceptive agent, also identified high 
concentrations of flavonoids and alkaloids in the plant, a clear indication that these 
phytochemicals may be responsible for the contraceptive efficacy of the tested extract. 
Furthermore, findings in this study are supported by that of [23] who observed that phenolic 
compounds are potent contraceptive agents. 

The GC-MS spectrum confirmed the presence of various components with different retention 
times as illustrated in Table 2. The mass spectrometer analyzes the compounds eluted at 



 

 

different times to identify the nature and structure of the compounds. The large compound 
fragments into small compounds giving rise to appearance of peaks at different m/z ratios. 
These mass spectra are fingerprint of that compound which can be identified from the data 
library. The GC-MS study of the hydro-ethanolic leaf extract of S. acuta had shown the 
presence of lots of phytochemicals which strength contributes to the medicinal bioactivity of 
the plant, especially hexadecanoic acid, methyl ester; stigmasterol; stigmatan-3, 5-diol; 3-
deoxyestradiol; which has one of the highest peak areas (%). The presence of these bioactive 
compounds may be responsible for the observed decrease in the concentration of hormones 
observed in this study, which in turn can explain the contraceptive efficacy of this herb. 
Although there was no literature found to support the contraceptive efficacy of hexadeconoic 
acid, methyl ester; [24] established the antifungal efficacy of methyl ester of hexadecanoic 
acid identified in Annona muricata leaves. 

The homeostasis of sex hormones is directly regulated by the hypothalamic–pituitary–
gonadal system; peripheral sex hormones provoke the release of gonadotropin-releasing 
hormone (GnRH) in the hypothalamus. GnRH influences the secretion of the gonadotropins 
(LH and FSH) in the pituitary that stimulate the release of sex hormones (oestrogen and 
progesteronprogesterone) from the gonads [25]. Since the maturation of pre-ovulatory 
follicles and release of eggs are under the combined and balanced influences of ovarian and 
extra ovarian hormonal secretions, imbalances or alterations in the secretion of these 
hormones often lead to irregularity in the ovarian functions and duration of estrous cycle 
[26]. These hormonal imbalances may be caused by numerous chemical agents contained in 
plant extracts. Phytochemical screening has revealed many bioactive as well as toxic 
chemical substances of plant extracts that can adversely affect the regulation of 
menstrual/estrous cycle, conception and reproduction of kinds in both humans and animals 
respectively [27]; [28]. Alkaloids and flavonoids have been shown to have effect on plasma 
concentrations of LH, estradiol and FSH [29]; [30], because they interact with the hormones 
and alter their activities in various ways. Therefore, the presence of these phytochemicals 
may account for the alterations in the levels of the circulating hormone observed in this study. 

FSH and LH are the central hormones of mammalian reproduction. While FSH is essential 
for gonadal development and maturation, the development of secondary reproductive organs 
at puberty, as well as gamete production during the fertile phase of life [31]; LH stimulates 
secretion of sex steroids from the gonads and induces ovulation with a large surge [32]. Many 
researchers have demonstrated that the released LH which increases at the pro-estrous stage 
of sexual development in mammals is responsible for ovulation [33]. Therefore, any 
substance capable of enhancing the release of these gonadotropins could accelerate ovulation 
in females by increasing the number of mature follicles and facilitating their rupture [28].  
The decrease in the levels of FSH by the extract in this study, supported by the pregnancy 
outcome across the test groups (0% in group 5) may be an indication that the extract does not 
improve folliculogenesis and maturation of the follicle in the pre-ovulatory phase at high 
dose. It is possible that the extract might have exerted its effects on the anterior pituitary; 
which secretes the hormone or the hypothalamus since the secretion of FSH is regulated by 
the gonadotropic releasing hormone secreted by the hypothalamus of the brain. Futhermore, 
phytochemical tests in this study identified the presence of isoflavanoids, while GC-MS 
analysis identified the presence of stigmasterol, stigmatan-3, 5-diol and 3-deoxyestradiol, 
among others, in the extract. These compounds have been reported to be estrogenic 
(phytoestrogens) [34]; [35]. Estrogenic compounds mimic estradiol activities and can interact 
with nearly all biological functions [34]. They exert their effects on pregnancy maintenance 
by affecting the balance of reproductive hormones that regulate the hypothalamic-
hypophyseal-gonadal axis [36]; [32]. [37] opinedOpined that estrogenic compound 



 

 

(stigmasterol) has an affinity for estrogen receptors and thus leads to infertility in animals. 
Plants with estrogenic property can directly influence pituitary action by peripheral of LH 
and FSH, decreasing secretion of these hormones and blocking ovulation [27].  Thus, the 
decrease in the serum concentration of estradiol may be attributed to a process initiated by 
aromatase activity or substrate supplementation during estrogen synthesis [38]. On the other 
hand, any increase in estradiol levels will influence zygote implantation, facilitates ovulation 
and sustain pregnancy [39].  The observed decrease in the levels of the hormone will 
therefore suppress conception in the female animals (as evident in pregnancy outcome), 
making hydro-ethanolic leaf extract of Sida acuta a potential contraceptive agent. On the 
other hand, any substance capable of enhancing the release of the gonadotropins could 
accelerate ovulation in females by increasing the number of mature follicles [28]. However, 
the non-detection of LH in the serum as observed in this study may be explained by a non-
excitatory effect or suppressive of the extract on the release of LH which may enhance 
ovulation. Insensitivity of a protein is one factor that may prevent it from being detected; this 
may also be due to lack or absence of the receptors for the binding of the protein at the 
expected site of action.  This may result in non-enhancement of estrous cycle; and may not 
promote conception and normal reproduction in the females. But because the test, standard 
and control groups did not have a detectable level of LH, therefore it is more probably not the 
effect of the extract, but due to the fact that the amount secreted by the animals was so minute 
and insensitive that it falls below the analytical range of the machine used.  

Furthermore, progesterone is known to be responsible for induction of endometrial transition 
from a proliferative to the secretory stage to facilitate blastocystnesting and is essential for 
the maintenance of pregnancy. These attributes of the hormone explain the ethymology of the 
hormone’s name, which comes from the Latin word pro gesta-tionem. Progesterone also 
plays an important role in several tissues that are not part of the reproductive system, such as 
the mammary gland in preparation for breastfeeding, the cardiovascular system, central 
nervous system and bones [40]. Progesterone is primarily synthesized from maternal low 
density lipoproteins (LDL) cholesterol by the placenta through a network of enzyme system 
and only a small fraction comes from fetal steroidogenesis. Progesterone affects tubal 
motility by interacting on specific receptors and acts on endometrial maturation and on 
uterine vascularization in the pre-implantation phase [41]. In this study, Progesterone 
concentration was significantly (p<0.05) lower in groups 2 and 5, indicating that both 
levonorgestrel-ethyl estradiol standard drug and high doses of hydro-ethanolic leaf extract of 
Sida acuta can suppress its secretion hence, causing reduced endometrial maturation and 
uterine vascularization in the pre-implantation phase of the animal’s reproductive cycle. 
These attributes of the extract potentiate it to be an active contraceptive agent. However, 
plant products as fertility suppression agents will be more acceptable for economic reasons 
and side effects that are less than chemical agents. 

As supported by the work of [23] who observed no significant weight loss in animals treated 
with herbal contraceptives, this study showed non-significant (p>0.05) alterations in the body 
weight of rats in groups 2, 3 and 4, when measured before and after the administrations, 
indicating that the extract had no significant effect on the body mass of the rats administered 
with a low dose. However, there is a significant decrease in weight of test group 5, which 
conforms to the findings of [42], who observed a significant decrease in body weights of 
albino rats administered with Sida acuta extract. 

4. Conclusion 



 

 

From this study, it is established that hydro-ethanolic leaf extract of Sida acuta has a dose-
dependent contraceptive potentials, owing to fact that it is rich in estrogenic phytochemical 
compounds, the secondary metabolites of plants, some of which are flavonoids, phenolic 
compounds, alkaloids, steroids, methyl ester of hexadecanoic acid, stigmasterol, stigmatan-3, 
5-diol and 3-deoxyestradiol. It is therefore concluded that hydro-ethanolic leaf extract of Sida 
acuta has a contraceptive effect, and is capable of significantly reducing body weight at a 
high dose. Due to limited resources and technology, treated animals were not subjected to 
histological studies in order to establish the effects of the extract on the intra-uterine walls. 
Further studies on the biological effects of hydro-ethanolic leaf extract of Sida acuta on 
metabolic organs, as well as histological studies of the intra-uterine wall are advocated. 
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