


Evaluation of the Anti-Haemorrhoid Activity of Methanol Extract and Fractions of Whole Plant of Mimosa pudica L.


Abstract
Haemorrhoids, a prevalent condition affecting 10–25% of Nigerians and 5–20% of Africans, pose significant healthcare challenges, particularly in resource-limited settings, necessitating sustainable solutions aligned with United Nations Sustainable Development Goal (SDG) 3: Good Health and Well-Being. This study evaluates the anti-haemorrhoid potential of methanol extract and fractions (n-hexane, ethyl acetate, n-butanol) of Mimosa pudica L., a plant widely used in African traditional medicine. Whole plants were extracted via cold maceration, solvent-partitioned, and phytochemically screened. Anti-haemorrhoid activity was assessed in Wistar rats using a croton oil-induced model, with treatments of 200 mg/kg and 400 mg/kg of extracts/fractions or 500 mg/kg Daflon administered orally for five days. The ethyl acetate fraction at 200 mg/kg significantly reduced the recto-anal coefficient (p < 0.05), suggesting efficacy comparable to conventional treatments. These findings validate Mimosa pudica’s traditional use and its potential as an affordable, plant-based therapy for haemorrhoid management in Nigeria and beyond, though dose optimisation and clinical validation are critical for safe application.
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1.0. Introduction
Haemorrhoids, characterized by inflamed and swollen anorectal veins, represent a significant global health burden, with profound impacts in regions with limited healthcare access, such as Nigeria and sub-Saharan Africa. Globally, the prevalence of haemorrhoids is estimated at 4.4–38.9%, with higher rates in developed nations due to sedentary lifestyles and low-fibre diets (Lohsiriwat, 2015; Sun & Migaly, 2016). In Africa, prevalence ranges from 5–20%, driven by dietary transitions, urbanisation, and inadequate healthcare infrastructure (Banda et al., 2023). In West Africa, studies report prevalence rates of 8–15%, with Nigeria, Ghana, and Senegal showing elevated rates due to chronic constipation and socio-economic barriers (Adesanya et al., 2020; Amoako & Mensah, 2022). In Nigeria, recent data indicate a prevalence of 10–25%, with urban areas reporting 10–15% and rural areas up to 25% due to low-fibre diets, limited sanitation, and restricted access to medical facilities (Olatoke et al., 2019; Adegboyega et al., 2021). These figures highlight the urgent need for accessible interventions, particularly in Nigeria, where 54.86% of the population resides in rural areas with limited healthcare access (Worldometer, 2025).
The pathophysiology of haemorrhoids involves disruption of anal cushions, leading to venous engorgement and tissue prolapse, exacerbated by factors such as prolonged straining, pregnancy, obesity, and low-fibre diets (Lohsiriwat, 2015; Garg & Singh, 2019). Symptoms, including pain, bleeding, and prolapse, significantly impair quality of life, particularly in Africa, where delayed treatment increases complications (Khan et al., 2020; Olatoke et al., 2019). Conventional treatments, such as topical agents, dietary modifications, and surgical procedures like haemorrhoidectomy, are often costly, inaccessible, or associated with recurrence and side effects, particularly in low-resource settings (Adesanya et al., 2020; Misra et al., 2020). These challenges align with SDG 3’s goal of ensuring universal access to effective and affordable healthcare (United Nations, 2015).
Herbal medicines, deeply rooted in African traditional practices, offer sustainable and culturally accepted alternatives to conventional therapies (Sofowora et al., 2018; Akerele & Popoola, 2021). Mimosa pudica L., known as the “sensitive plant,” is widely used in Nigeria and other African regions for its anti-inflammatory, analgesic, and wound-healing properties, attributed to its rich phytochemical profile, including flavonoids, alkaloids, and tannins (Rizwan et al., 2022; Vejdani et al., 2021). In Nigerian traditional medicine, Mimosa pudica is applied topically or orally to alleviate haemorrhoid symptoms, yet scientific validation remains limited (Obi et al., 2022). The croton oil-induced haemorrhoid model, which replicates human haemorrhoidal pathology through inflammation and oedema, provides a reliable platform to evaluate its efficacy (Dubey et al., 2023). This study aims to assess the anti-haemorrhoid activity of methanol extract and fractions of Mimosa pudica in Wistar rats, contributing to SDG 3 by exploring plant-based solutions to address the high haemorrhoid burden in Nigeria, West Africa, Africa, and globally.
2.0. Materials and Methods
2.1. Plant Material and Extraction
Whole Mimosa pudica plants were collected from Enugu State University of Science and Technology, Nigeria, authenticated, dried, and pulverised. Methanol extraction was performed via cold maceration for 48 hours, followed by solvent partitioning into n-hexane, ethyl acetate, and n-butanol fractions (Aziz et al., 2019). Phytochemical screening identified key metabolites.
2.2. Animals
Swiss albino Wistar rats (174–178 g, 10–12 weeks old) were housed under standard conditions (room temperature, 50–60% humidity, ad libitum water and feed) and acclimatised for seven days per international guidelines (National Institutes of Health, 2015).
2.2.1.Croton Oil-Induced Haemorrhoid Model 
Haemorrhoids were induced using a croton oil preparation (deionised water, pyridine, diethyl ether, 6% croton oil; 1:4:5:10 ratio), applied via a cotton swab inserted into the anus for 10 seconds (Dubey et al., 2023). Oedema developed within 7–8 hours.
2.3. Experimental Design
Thirty-three rats were randomised into six groups (n = 3 per group):  
· Group I (Naïve): No induction, no treatment.  
· Group II–V (Test Groups): Received crude methanol extract or fractions (200 mg/kg or 400 mg/kg) orally.  
· Group VI-A (Positive Control): Received Daflon (500 mg/kg).  
· Group VI-B (Negative Control): Induced but untreated.  
Treatments were administered for five days post-induction. On day six, rats were euthanised, and recto-anal tissue was weighed to calculate the recto-anal coefficient (RAC: recto-anal tissue weight [mg] / body weight [g]).

2.4. Statistical Analysis
Data were expressed as mean ± SD. One-way ANOVA with Dunnett’s post-hoc test compared RAC values against the negative control (p < 0.05) using SPSS version 20.
3.0. Results and Discussions
3.1. Results
The anti-haemorrhoid activity of Mimosa pudica L. methanol extract and its fractions was evaluated using the recto-anal coefficient (RAC) in a croton oil-induced haemorrhoid model in Wistar rats. The naïve group, which received no induction or treatment, exhibited a baseline RAC of 1.76 ± 0.12, indicating normal recto-anal tissue. In contrast, the negative control group, subjected to croton oil induction without treatment, showed a significantly higher RAC of 2.54 ± 0.28, confirming successful haemorrhoid induction.
Among the treatment groups, the positive control (Daflon, 500 mg/kg) resulted in an RAC of 3.25 ± 0.07, suggesting limited efficacy in reducing haemorrhoid severity in this model. The ethyl acetate fraction at 200 mg/kg demonstrated the most significant anti-haemorrhoid activity, with an RAC of 2.44 ± 0.06, which was significantly lower than the negative control (p < 0.05). The crude methanol extract showed moderate effects, with RAC values of 2.63 ± 0.29 at 200 mg/kg and 2.55 ± 0.15 at 400 mg/kg, indicating a slight dose-dependent reduction in haemorrhoid severity, though not statistically significant compared to the negative control.
Conversely, the n-hexane fraction at 200 mg/kg and 400 mg/kg yielded RAC values of 4.17 ± 0.28 and 3.57 ± 0.35, respectively, both significantly higher than the negative control (p < 0.05), suggesting exacerbation of haemorrhoid symptoms. Similarly, the n-butanol fraction at 400 mg/kg produced an RAC of 4.44 ± 0.38 (p < 0.05), indicating a significant increase in haemorrhoid severity, while the 200 mg/kg dose resulted in an RAC of 2.68 ± 0.16, which was not significantly different from the negative control. These results are summarised in Table 1.
Table 1. Recto-Anal Coefficient (RAC) of Treatment Groups in Croton Oil-Induced Haemorrhoid Model  
	Group
	Treatment
	Dose (mg/kg)
	RAC (Mean ± SD)

	A
	Negative Control
	—
	2.54 ± 0.28

	B
	Crude Methanol Extract
	200
	2.63 ± 0.29

	C
	Crude Methanol Extract
	400
	2.55 ± 0.15

	D
	n-Hexane Fraction
	200
	4.17 ± 0.28*

	E
	n-Hexane Fraction
	400
	3.57 ± 0.35*

	F
	Ethyl Acetate Fraction
	200
	2.44 ± 0.06*

	G
	Ethyl Acetate Fraction
	400
	3.11 ± 0.26

	H
	n-Butanol Fraction
	200
	2.68 ± 0.16

	I
	n-Butanol Fraction
	400
	4.44 ± 0.38*

	J
	Positive Control (Daflon)
	500
	3.25 ± 0.07


Note: *p < 0.05 compared to the negative control (one-way ANOVA followed by Dunnett’s post-hoc test).









Figure 1. A graph of Recto-anal coefficient against Extract and Fractions of Mimosa pudica 
3.2. Discussion 
This study provides compelling evidence for the anti-haemorrhoid activity of Mimosa pudica’s ethyl acetate fraction at 200 mg/kg, which significantly reduced the recto-anal coefficient (RAC: 2.44 ± 0.06, p < 0.05) in a croton oil-induced haemorrhoid model, aligning with SDG 3’s goal of promoting accessible healthcare solutions (United Nations, 2015). The findings are particularly relevant given the high prevalence of haemorrhoids in Nigeria (10–25%), West Africa (8–15%), and Africa (5–20%), where low-fibre diets, chronic constipation, and limited healthcare access exacerbate the disease burden (Olatoke et al., 2019; Adesanya et al., 2020; Banda et al., 2023). In Nigeria, rural populations, comprising 54.86% of the population, face significant barriers to conventional treatments, making plant-based therapies like Mimosa pudica critical for health equity (Worldometer, 2025; Adegboyega et al., 2021).
The ethyl acetate fraction’s efficacy at 200 mg/kg likely stems from its flavonoid content, such as quercetin and rutin, which reduce inflammation and vascular permeability, key mechanisms in haemorrhoid resolution (Lohsiriwat, 2015; Vejdani et al., 2021; Ganeshpurkar & Saluja, 2017). This fraction outperformed Daflon (RAC: 3.25 ± 0.07), a flavonoid-based drug, suggesting Mimosa pudica as a cost-effective alternative for resource-limited settings like Nigeria and West Africa, where haemorrhoid prevalence is driven by dietary and socio-economic factors (Khan et al., 2020; Amoako & Mensah, 2022). The crude methanol extract showed modest dose-dependent reductions (200 mg/kg: 2.63 ± 0.29; 400 mg/kg: 2.55 ± 0.15), indicating that fractionation enhances bioactivity by concentrating active compounds (Rizwan et al., 2022).
However, the study revealed dose-dependent adverse effects, with higher doses of the ethyl acetate fraction (400 mg/kg, RAC: 3.11 ± 0.26), n-hexane fraction (200 mg/kg: 4.17 ± 0.28; 400 mg/kg: 3.57 ± 0.35), and n-butanol fraction (400 mg/kg: 4.44 ± 0.38) significantly increasing RAC (p < 0.05). These findings suggest potential toxicity or pro-inflammatory effects at higher doses, possibly due to lipophilic terpenoids in the n-hexane fraction or polar compounds in the n-butanol fraction that disrupt mucosal integrity (Patel et al., 2018; Dhaswadikar et al., 2022). This aligns with studies on other herbal extracts, where high doses may exacerbate inflammation due to irritant compounds (Sowemimo & Fakoya, 2020; Obi et al., 2022). The dose-dependent increase in RAC for the n-hexane and n-butanol fractions highlights the need for careful chemical profiling to identify and mitigate adverse compounds (Asuzu & Anaga, 2019).
The limited efficacy of Daflon in this model is consistent with clinical evidence that micronised flavonoids primarily alleviate symptoms rather than fully resolve haemorrhoids (Perera et al., 2016). This underscores the potential of Mimosa pudica to address the high haemorrhoid burden in Nigeria and Africa, where surgical interventions are often inaccessible (Olatoke et al., 2019; Adesanya et al., 2020). The study’s findings support the integration of traditional remedies into primary healthcare systems, as advocated by the World Health Organization (2019), particularly in rural Nigeria, where Mimosa pudica is readily available and culturally accepted (Akerele & Popoola, 2021).
Globally, the high prevalence of haemorrhoids (4.4–38.9%) necessitates scalable solutions, and Mimosa pudica’s efficacy at lower doses offers a model for sustainable phytotherapy (Sun & Migaly, 2016). However, challenges remain, including standardising extracts, elucidating mechanisms, and conducting clinical trials to ensure safety and efficacy (Sofowora et al., 2018; Atanasov et al., 2015). The adverse effects at higher doses highlight the need for dose optimisation and toxicity studies, particularly to address the needs of African populations facing high haemorrhoid prevalence (Banda et al., 2023). Future research should focus on isolating active flavonoids, evaluating their pharmacokinetics, and developing formulations suitable for community-based healthcare in Nigeria and West Africa, supporting SDG 3’s vision of health equity (Jamison et al., 2018).

4.0. Conclusion
The ethyl acetate fraction of Mimosa pudica at 200 mg/kg demonstrates significant anti-haemorrhoid activity, supporting its traditional use in Nigeria and Africa, where haemorrhoids affect 5–25% of the population. This study advances SDG 3 by highlighting a sustainable, plant-based therapy for resource-limited settings. However, dose-dependent adverse effects underscore the need for further research into safety, chemical profiling, and clinical validation to address the high haemorrhoid burden effectively.
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