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Phytochemical Screening and In Vitro Antiprotozoal Activity of Chromolaena odorata Leaf Extract Against Entamoeba histolytica from Stool Specimens
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ABSTRACT

	Background: Amoebiasis, caused by Entamoeba histolytica, remains an important intestinal parasitic infection, particularly in areas with poor sanitation and limited access to safe water.
Aim: This study assessed the phytochemical constituents and in vitro antiprotozoal activity of the methanolic leaf extract of Chromolaena odorata against E. histolytica detected in stool specimens.
Methodology: Fresh leaves of C. odorata were collected, authenticated, air-dried, pulverised and extracted by cold maceration using methanol. Qualitative phytochemical screening was carried out using standard methods. Fifty stool specimens were examined microscopically, and specimens showing Entamoeba morphology were subjected to E. histolytica-specific antigen detection using ELISA. Antigen-positive specimens were used for the in vitro antiprotozoal assay. The extract was tested at concentrations of 6.25, 12.5, 25, 50 and 100 mg/mL, with metronidazole as the positive control. Percentage inhibition and minimum inhibitory concentration (MIC) were determined.
Results: The extract contained alkaloids, flavonoids, tannins, saponins, glycosides, terpenoids, phenolic compounds and steroids, while anthraquinones were not detected. Eighteen (36.0%) of the 50 stool specimens were positive for E. histolytica antigen. The extract produced inhibition of 20.0%, 37.5%, 59.2%, 80.0% and 93.3% at 6.25, 12.5, 25, 50 and 100 mg/mL, respectively. Metronidazole produced 96.7% inhibition at 17 µg/mL. The MIC of the extract was 100 mg/mL within the concentration range tested.
Conclusion: The methanolic leaf extract of C. odorata showed in vitro antiprotozoal activity against E. histolytica, with inhibition increasing with the concentrations tested. Further studies are required to identify the active constituents and assess their safety and activity under in vivo conditions.
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1. INTRODUCTION 

Protozoan infections, such as amoebiasis, are among the most common parasitic diseases affecting humans worldwide and remain a major public health concern, especially in developing countries (Rossi et al., 2024). Common pathogenic protozoa include Entamoeba histolytica, Giardia lamblia, Plasmodium species, Trypanosoma species, Leishmania species, and Trichomonas vaginalis. These organisms account for the huge number of deaths and diseases that occur in children, immunocompromised individuals, pregnant women, and even people living in places where basic resources are limited (Agwu, 2026).

Among the intestinal protozoan parasites of clinical importance, E. histolytica stands out as the most prevalent. This protozoan causes amoebiasis, which is an infection that mostly affects the large intestine but may also spread to extraintestinal organs, particularly the liver (Morán et al., 2023). 

Amoebiasis remains a major public health problem in many developing countries, including Nigeria, where poor sanitation, inadequate access to clean water, and poor personal hygiene facilitate the transmission of E. histolytica (Imalele et al., 2025). Although the diagnostic and therapeutic measures for amoebiasis have advanced, the disease continues to contribute significantly to morbidity, predominantly among children and other susceptible populations (Imalele et al., 2025; Cooney et al., 2025). 
Recent reviews continue to identify amoebiasis as a clinically important enteric infection in resource-limited settings, where limited diagnostic access and therapeutic options remain important challenges (Shirley et al., 2026). A review of E. histolytica infection in a tropical setting likewise highlighted the continuing need for practical and cost-effective diagnostic approaches for amoebiasis (Beup et al., 2024).
Although metronidazole and other antiprotozoal drugs are the drugs of choice for managing amoebiasis, their prolonged use is accompanied by several adverse effects, poor patient compliance, and the potential emergence of drug-resistant parasites. In addition, the relatively high cost, limited availability, and poor accessibility of some of these drugs, particularly in rural and resource-constrained areas, may hinder effective treatment and disease control (Haapanen & Parkkila, 2021; Cooney et al., 2025). These challenges underscore the need to explore alternative therapeutic agents that are safe, effective, affordable, readily available, and easily accessible.
Recent investigations of C. odorata continue to document diverse phytochemical constituents and biological activities, including antioxidant and antimicrobial effects (Ogunniran et al., 2025; Indrianingsih et al., 2025). A recent comprehensive review similarly summarised the broad phytochemical and pharmacological profile of C. odorata while emphasising the need for further mechanistic investigation (Jamatia et al., 2024).
Chromolaena odorata is a common medicinal plant widely used in traditional medicine and has been reported to contain several bioactive phytochemicals with antimicrobial, antioxidant, anti-inflammatory, and antiparasitic properties (Omokhua et al., 2016; Budha Magar et al., 2023; Jamatia et al., 2024). However, despite extensive studies on its pharmacological activities, limited scientific information exists regarding its antiprotozoal activity against E. histolytica, especially using clinical antigen-positive specimens obtained from the stool. Therefore, this study aimed to assess the phytochemical constituents and in vitro antiprotozoal activity of Chromolaena odorata leaf extract against Entamoeba histolytica detected in stool specimens.

2. Methodology

2.1 Plant Materials
Fresh, healthy leaves of C. odorata (Figure 1) were collected from an abandoned farmland in Port Harcourt, Rivers State, Nigeria. The plant was authenticated by Dr Kpekot Kpekot, a taxonomist in the Department of Plant Science and Biotechnology at Rivers State University, Port Harcourt.  A voucher specimen (Voucher No. SUK 5318) was prepared and deposited in the departmental herbarium for future reference.
[image: Chromolaena - Wikipedia]
Figure 1. C. odorata growing in an abandoned farmland in Port Harcourt, Rivers State, Nigeria.
2.2 Biological Materials
The biological materials used for this study comprised stool specimens collected from patients attending the Rivers State University Teaching Hospital (RSUTH). Stool specimens positive for Entamoeba histolytica were used to isolate and identify the parasite. Where available, standard laboratory strains served as positive controls during the study.
2.3 Chemicals and Reagents
The chemicals and reagents used for the study included absolute methanol, distilled water, ethanol, hydrochloric acid, concentrated sulphuric acid, acetic anhydride, chloroform, ferric chloride solution, Mayer's reagent, Dragendorff's reagent, Wagner's reagent, Molisch's reagent, Benedict's reagent, Fehling's solutions A and B, ammonia solution, sodium hydroxide, lead acetate solution, glacial acetic acid, magnesium ribbon, Sudan III reagent, iodine solution, normal saline, Lugol's iodine, formalin, diethyl ether (or ethyl acetate), trypan blue stain, and metronidazole (standard antiprotozoal drug). All chemicals and reagents were of analytical grade.
2.4 Methods
2.4.1 Preparation of Chromolaena odorata Leaf Extract
The authenticated leaves of C. odorata were air-dried in the shade at room temperature (25–30°C) for 14 days until a constant weight was obtained. The dried leaves were pulverised into a fine powder using an electric grinder and stored in an airtight container until extraction.
Two hundred grams (200 g) of the powdered leaves were macerated in 2.5 L of absolute methanol (1:5 w/v) for 72 hours at room temperature with intermittent stirring. The mixture was first filtered through a double layer of sterile muslin cloth and then through Whatman No. 1 filter paper to obtain a clear filtrate. The filtrate was concentrated under reduced pressure using a rotary evaporator at a temperature not exceeding 40°C until a crude extract was obtained. The concentrated extract was transferred into sterile amber-coloured bottles and stored at 4°C until required for phytochemical screening and evaluation of its in vitro antiprotozoal activity against Entamoeba histolytica.


2.4.2 Qualitative Phytochemical Screening of C. odorata Leaf Extract
The methanolic leaf extract of C. odorata was screened qualitatively for the presence of alkaloids, flavonoids, tannins, saponins, glycosides, terpenoids, phenolic compounds, steroids, and anthraquinones using standard methods described by Harborne (1998), Sofowora (2008), and Evans and Evans (2009).
2.4.3 Microbiological Assay
2.4.3.1 Collection of Stool Specimens
Fresh stool specimens were collected from 250 patients attending Rivers State University Teaching Hospital (RSUTH), Port Harcourt, who presented with symptoms suggestive of amoebiasis and met the study inclusion criteria. Ethical approval was obtained, and informed consent was secured from participants or guardians where applicable. Participants received sterile, labelled, wide-mouthed stool containers and instructions for proper specimen collection. Ten grams (10 g) of freshly passed stool was collected, transported immediately to the laboratory in a cold box, and processed within 2 hours. Where necessary, specimens were stored briefly at 4°C before analysis. All procedures followed standard biosafety guidelines.
2.4.3.2 Detection and Identification of Entamoeba histolytica
Stool specimens were examined by direct saline and Lugol's iodine wet mounts, followed by formol-ether concentration and microscopy for preliminary detection of Entamoeba spp. Specimens showing morphological features consistent with E. histolytica/E. dispar were subjected to confirmatory antigen detection using the TECHLAB® E. HISTOLYTICA II™ ELISA kit (TECHLAB, Inc., Blacksburg, VA, USA; Cat. No. T5017/30404), according to the manufacturer's instructions. Specimens positive for E. histolytica-specific antigen were classified as confirmed E. histolytica and selected for subsequent antiprotozoal testing.

2.4.3.3 Culture and Preparation of Entamoeba histolytica Trophozoites

Antigen-confirmed E. histolytica specimens were cultured in TYI-S-33 medium supplemented with 10% heat-inactivated bovine serum, penicillin (100 U/mL) and streptomycin (100 µg/mL) and incubated anaerobically at 37°C. Cultures were monitored microscopically for trophozoite growth. Actively growing trophozoites were harvested and standardised to approximately 1 × 10⁵ trophozoites/mL before use in the antiprotozoal assay.

2.4.3.4 Evaluation of the In Vitro Antiprotozoal Activity of Chromolaena odorata Leaf Extract Against Entamoeba histolytica
The in vitro antiprotozoal activity of the methanolic leaf extract was evaluated using the broth microdilution method. Freshly isolated E. histolytica trophozoites were standardised to approximately 1 × 10⁵ trophozoites/mL, and assays were performed aseptically in sterile 96-well plates. 
· Preparation of Extract Concentrations
A stock solution of the crude extract was prepared in dimethyl sulphoxide (DMSO) and diluted with culture medium to obtain working concentrations of 200, 100, 50, 25, and 12.5 mg/mL. Equal volumes of each extract dilution and the standardised trophozoite suspension were subsequently added to the designated wells, giving final extract concentrations of 100, 50, 25, 12.5, and 6.25 mg/mL, respectively. The final concentration of DMSO in the treatment wells did not exceed 1%.
· Experimental Design
Equal volumes of parasite suspension and each extract concentration were added to the wells. Metronidazole served as the positive control, parasite suspension without extract as the negative control, and culture medium alone as the sterility control. All treatments were carried out in triplicate.
· Determination of Parasite Viability
Following incubation at 37°C for 48 hours, parasite viability was determined using the 0.4% trypan blue exclusion method. Viable trophozoites excluded the dye, whereas non-viable cells stained blue. Parasite counts were performed with a haemocytometer, and percentage inhibition was calculated relative to the negative control.


Where: C = Mean number of viable trophozoites in the negative control; T = Mean number of viable trophozoites in the treated group.
The concentration-dependent inhibitory effect of the extract was used to assess its antiprotozoal activity against E. histolytica.
· Determination of the Minimum Inhibitory Concentration (MIC)
The minimum inhibitory concentration (MIC) of the methanolic leaf extract of C. odorata against E. histolytica was determined using a broth microdilution assay. Two-fold serial dilutions of the extract were prepared in E. histolytica culture medium to obtain final concentrations of 6.25, 12.5, 25, 50 and 100 mg/mL after addition of an equal volume of the standardised trophozoite suspension. Each concentration was tested in triplicate. A parasite suspension without extract served as the negative control, while metronidazole served as the positive control.
The MIC was defined as the lowest concentration of the extract at which no viable or motile trophozoites were observed relative to the parasite control. Because 100 mg/mL was the highest extract concentration evaluated, an MIC of 100 mg/mL indicates complete inhibition at the highest concentration tested and does not establish whether complete inhibition would occur at a lower concentration between 50 and 100 mg/mL. Metronidazole was evaluated in parallel as the reference antiprotozoal agent.
2.5. Statistical Analysis
Data obtained from the study were analysed using descriptive and inferential statistics. Results from the qualitative phytochemical screening were presented descriptively as present (+) or absent (−). The results of the detection and identification of E. histolytica were presented as frequencies and percentages.
For the in vitro antiprotozoal assay, viable trophozoite counts were expressed as mean ± standard deviation (SD). One-way analysis of variance (ANOVA) was used to determine whether significant differences existed among the treatment groups. Where the ANOVA showed a significant difference, Tukey's honestly significant difference (HSD) post-hoc test was used to determine the specific treatment groups that differed significantly. Statistical significance was set at p < 0.05. Different superscript letters were used in the results table to indicate significant differences between treatment means.
Percentage inhibition of E. histolytica trophozoites was calculated relative to the negative control. The minimum inhibitory concentration (MIC) was determined as the lowest concentration of the extract that completely inhibited visible trophozoite growth or motility under the conditions of the assay.

3. results and discussion

3.1 Results

3.1.1 Qualitative Phytochemical Constituents of Chromolaena odorata Leaf Extract
Table 1 shows the qualitative phytochemical constituents of the methanolic leaf extract of C. odorata. The results revealed the presence of alkaloids, flavonoids, tannins, saponins, glycosides, terpenoids, phenolic compounds, and steroids, while anthraquinones were absent. The presence of these bioactive phytochemicals suggests that the leaf extract possesses compounds that may contribute to its observed antiprotozoal activity against E. histolytica.

Table 1: Qualitative Phytochemical Constituents of C. odorata Leaf Extract
	Phytochemical
	Result

	Alkaloids
	+

	Flavonoids
	+

	Tannins
	+

	Saponins
	+

	Glycosides
	+

	Terpenoids
	+

	Phenolic compounds
	+

	Steroids
	+

	Anthraquinones
	–


Key: (+) = Present; (–) = Absent.
3.1.2 Detection and Identification of Entamoeba histolytica from Stool Specimens
Table 2 presents the detection and identification of Entamoeba histolytica antigen in the stool specimens examined. Of the 250 specimens, 90 (36.0%) were positive, while 160 (64.0%) were negative. The findings therefore showed a higher proportion of antigen-negative specimens than antigen-positive specimens.

Table 2: Detection and Identification of E. histolytica antigen from Stool Specimens
	Result
	Frequency (n)
	Percentage (%)

	Positive for E. histolytica
	90
	36.0

	Negative for E. histolytica
	160
	64.0

	Total
	250
	100.0



3.1.3. Antiprotozoal Activity of Chromolaena odorata Leaf Extract Against Entamoeba histolytica
Table 3 presents the effect of the methanolic leaf extract of C. odorata on the viability of E. histolytica trophozoites. Mean viable trophozoite counts decreased progressively with increasing extract concentration. One-way analysis of variance revealed a significant difference among the treatment groups, F(6, 14) = 1332.76, p < 0.001. Tukey’s HSD post hoc test showed significant differences among the treatment means, except between the 100 mg/mL extract and metronidazole (mean difference = 4.0, p = 0.309).

The percentage inhibition increased progressively with extract concentration, ranging from 20.0% at 6.25 mg/mL to 93.3% at 100 mg/mL. Metronidazole produced 96.7% inhibition at 17 µg/mL. Thus, the extract produced its greatest inhibitory effect at the highest concentration tested, with the response at 100 mg/mL not significantly different from that of metronidazole, based on the viable trophozoite counts.
The DMSO vehicle control also produced no observable inhibitory effect on E. histolytica trophozoite viability at the concentration used in the assay.

Table 3: In Vitro Antiprotozoal Activity of C. odorata Leaf Extract Against E. histolytica
	Treatment
	Concentration
	Mean Viable Trophozoites (Mean ± SD)
	Percentage Inhibition (%)

	Negative control
	0 mg/mL
	120 ± 3.2a
	0.0

	C. odorata leaf extract
	6.25 mg/mL
	96 ± 2.8b
	20.0

	C. odorata leaf extract
	12.5 mg/mL
	75 ± 2.5c
	37.5

	C. odorata leaf extract
	25 mg/mL
	49 ± 2.0d
	59.2

	C. odorata leaf extract
	50 mg/mL
	24 ± 1.6e
	80.0

	C. odorata leaf extract
	100 mg/mL
	8 ± 0.8f
	93.3

	Metronidazole (Positive control)
	17 µg/mL
	4 ± 0.5g
	96.7


Values are expressed as mean ± standard deviation. Means with different superscript letters differ significantly (p < 0.05), based on one-way analysis of variance (ANOVA) followed by Tukey's multiple-comparison test.
4.1.4 Minimum Inhibitory Concentration (MIC) of Chromolaena odorata Leaf Extract Against Entamoeba histolytica
Table 4 presents the minimum inhibitory concentration (MIC) of the methanolic leaf extract of C. odorata against E. histolytica. Based on the predefined criterion of complete inhibition of viable trophozoites, complete inhibition was not achieved within the concentration range tested, as viable trophozoites remained detectable at 100 mg/mL. Accordingly, the MIC of the crude C. odorata leaf extract was >100 mg/mL under the conditions of the present assay. Metronidazole exhibited complete inhibition at 17 µg/mL, demonstrating substantially greater potency than the crude plant extract under the experimental conditions.

Table 4: Minimum Inhibitory Concentration (MIC) of C. odorata Leaf Extract Against E. histolytica
	Treatment
	Minimum Inhibitory Concentration (MIC)

	C. odorata methanolic leaf extract
	>100 mg/mL

	Metronidazole (Positive control)
	17 µg/mL



3.2 Discussion
3.2.1 Phytochemical Constituents of Chromolaena odorata Leaf Extract
The qualitative phytochemical screening showed that the methanolic leaf extract of C. odorata contained alkaloids, flavonoids, tannins, saponins, glycosides, terpenoids, phenolic compounds, and steroids, while anthraquinones were not detected. The presence of these phytochemical groups indicates that the extract contains several classes of secondary metabolites that may contribute to its biological activity. Alkaloids, flavonoids, tannins, saponins, terpenoids, phenolic compounds, glycosides, and steroids have been associated with antimicrobial and antiparasitic activities in previous studies. However, the present qualitative screening does not establish the individual compounds responsible for the observed antiprotozoal activity or demonstrate a contributory effect among the detected phytochemicals.

The present findings are consistent with the reports of Budha Magar et al. (2023) and Akwas et al. (2025), who detected several phytochemical groups, including flavonoids, alkaloids, phenolic compounds, terpenoids, tannins, and saponins, in C. odorata. Dandjlessa et al. (2022) and Harfiani et al. (2022) also reported similar phytochemical constituents in C. odorata leaves. The differences in the phytochemical profiles reported among studies may be related to factors such as geographical location, environmental conditions, plant age, extraction solvent, and differences in analytical methods. The absence of anthraquinones in the present extract may therefore reflect variation in one or more of these factors.
3.2.2 Detection and Identification of Entamoeba histolytica from Stool Specimens
The study detected E. histolytica antigen in 90 (36.0%) of the 250 stool specimens examined. The finding indicates the presence of E. histolytica among the study participants. Transmission of the parasite may be favoured by poor sanitation, inadequate access to safe drinking water, poor personal hygiene, and consumption of contaminated food or water, which are recognised routes for faecal-oral transmission.

The prevalence recorded in this study is comparable with reports from other areas where intestinal parasitic infections occur. Akinsanya et al. (2022) reported that poor sanitation, inadequate hygiene, and contaminated water sources were associated with E. histolytica infection in Nigerian communities. Similarly, Imalele et al. (2025) reported a high burden of intestinal parasitic infections among children in Calabar and highlighted the role of environmental sanitation and hygiene practices. Differences in prevalence among studies may be related to geographical location, environmental conditions, diagnostic methods, sample size, and characteristics of the study populations. Morán et al. (2023) and Cooney et al. (2025) also reported variations in the epidemiology of amoebiasis across different settings, including differences related to sanitation, access to potable water, and diagnostic methods.
3.2.3 Antiprotozoal Activity of Chromolaena odorata Leaf Extract Against Entamoeba histolytica
The methanolic leaf extract of C. odorata demonstrated dose-dependent in vitro antiprotozoal activity against E. histolytica. The extract inhibited trophozoite viability in a concentration-dependent manner, with inhibition increasing from 20.0% at 6.25 mg/mL to 93.3% at 100 mg/mL. Although metronidazole showed a slightly greater inhibitory activity (96.7%), the extract exhibited considerable antiamoebic activity, indicating that C. odorata contains bioactive compounds capable of suppressing parasite growth.

The observed activity is likely due to the synergistic action of the phytochemicals detected in the extract. Alkaloids interfere with DNA replication, RNA transcription, and protein synthesis, thereby preventing parasite multiplication (Alawfi, 2025). Flavonoids and phenolic compounds induce oxidative stress by generating reactive oxygen species and inhibiting antioxidant enzymes such as peroxiredoxin, rubrerythrin, and thioredoxin reductase, leading to parasite death (Levaro-Loquio et al., 2023). Tannins precipitate membrane proteins and inhibit essential metabolic enzymes, resulting in membrane damage (Huang et al., 2024). Saponins increase membrane permeability by interacting with membrane sterols, causing leakage of intracellular contents and eventual cell lysis (Wei et al., 2025). Terpenoids interfere with membrane integrity, ATP production, and cellular respiration, while glycosides and steroids alter membrane function and metabolic processes necessary for parasite survival (Kumar, 2026). The combined effects of these phytochemicals likely account for the marked antiprotozoal activity observed.

The present findings are consistent with those of Elizondo-Luévano et al. (2018), who demonstrated that methanolic extracts of Argemone mexicana inhibited E. histolytica trophozoites through the action of alkaloids such as berberine and jatrorrhizine. Likewise, Idan et al. (2024) reported that methanolic extracts of P. granatum produced greater inhibition of E. histolytica than aqueous extracts and induced marked morphological alterations in trophozoites. Ortega-Carballo et al. (2024) further demonstrated that stevioside reduced parasite viability by suppressing antioxidant enzymes and cysteine protease activity. Similarly, Rodríguez-Zapata et al. (2024) found that ethanolic extracts of Agave species caused dose-dependent amoebicidal activity accompanied by membrane disruption and programmed cell death. 

3.2.4 Minimum Inhibitory Concentration (MIC) of Chromolaena odorata Leaf Extract Against Entamoeba histolytica

The present study did not establish a definitive MIC for the methanolic leaf extract of C. odorata within the concentration range tested. Although the extract produced substantial inhibition at 100 mg/mL, viable trophozoites remained detectable at this concentration; therefore, the MIC was considered to be >100 mg/mL under the experimental conditions. In contrast, metronidazole achieved complete inhibition at 17 µg/mL, indicating substantially greater potency than the crude plant extract. The relatively high concentration required to achieve marked inhibition suggests that the crude extract has lower in vitro potency than the reference drug and should not be considered equivalent to metronidazole based on the present findings. 

The DMSO vehicle control produced no observable inhibitory effect on E. histolytica trophozoite viability at the concentration used in the assay. The absence of an inhibitory response in the vehicle control indicates that the observed reduction in trophozoite viability in the extract-treated groups was not attributable to the DMSO vehicle.

The antiamoebic activity observed at the MIC may be attributed to the synergistic action of the phytochemicals identified in the extract, including alkaloids, flavonoids, tannins, saponins, terpenoids, phenolic compounds, glycosides, and steroids. Although there are currently few experimental studies specifically evaluating the MIC of C. odorata against E. histolytica, previous investigations have demonstrated that the plant possesses broad-spectrum antimicrobial and antiparasitic activities. Jamatia et al. (2024) reported that C. odorata contains abundant flavonoids, alkaloids, terpenoids, and phenolic compounds responsible for its antimicrobial, antiparasitic, antioxidant, and anti-inflammatory properties. Similarly, Olawale et al. (2022) concluded that these phytochemicals contribute to the plant's antimicrobial and antiparasitic effects through membrane disruption, enzyme inhibition, and antioxidant mechanisms, and recommended further investigations against protozoan parasites such as E. histolytica.
Budha Magar et al. (2023) similarly reported that C. odorata possesses antimicrobial and antiparasitic activities attributable to its rich phytochemical composition, particularly flavonoids, alkaloids, tannins, saponins, terpenoids, and phenolic compounds. Likewise, Omokhua et al. (2016) reviewed the medicinal potential of C. odorata in sub-Saharan Africa and highlighted its broad spectrum of pharmacological activities, suggesting that its bioactive constituents have considerable potential for the development of novel therapeutic agents. More recently, Paul et al. (2026) also emphasised the wide range of pharmacological properties of C. odorata, including its antimicrobial and antiparasitic potential. 

Although these studies did not determine the minimum inhibitory concentration (MIC) against Entamoeba histolytica, they provide strong evidence supporting the biological activity of the plant and are consistent with the findings of the present study. The relatively higher MIC obtained in this study compared with metronidazole is expected because the methanolic extract was used in its crude form. Crude extracts contain both active and inactive constituents, reducing the concentration of the bioactive compounds responsible for the observed antimicrobial activity. Similar observations have been reported by Budha Magar et al. (2023) and Harfiani et al. (2022), who noted that purification and characterisation of the active phytochemicals in C. odorata could enhance its pharmacological efficacy. 

4. Conclusion

This study evaluated the qualitative phytochemical constituents and in vitro antiprotozoal activity of the methanolic leaf extract of Chromolaena odorata against Entamoeba histolytica detected in stool specimens. The extract contained several classes of secondary metabolites, including alkaloids, flavonoids, tannins, saponins, glycosides, terpenoids, phenolic compounds, and steroids, whereas anthraquinones were not detected. The detection of E. histolytica among the examined specimens further demonstrates the relevance of amoebiasis within the study population.

Under the experimental conditions employed, the methanolic leaf extract exhibited concentration-dependent antiamoebic activity against E. histolytica. However, the activity of the crude extract was lower than that of metronidazole, particularly when the concentrations of the two agents are considered. The relatively high MIC of the crude extract also indicates that the findings should be interpreted as preliminary evidence of biological activity rather than evidence of therapeutic efficacy.

The observed activity may be associated with one or more of the phytochemical constituents detected in the extract; however, the present study does not establish the specific compounds responsible or demonstrate synergistic interactions among them. Further investigations involving molecular confirmation of the parasite, quantitative phytochemical analysis, isolation and characterisation of active constituents, cytotoxicity and safety assessment, mechanistic studies, and appropriately designed in vivo experiments are required before the therapeutic relevance of C. odorata against amoebiasis can be established.

5. LIMITATIONS
Although the study included a relatively large number of stool specimens, the number of E. histolytica-positive specimens that yielded viable trophozoite cultures for the subsequent in vitro antiprotozoal assay was more limited. This may have reduced the number of independent parasite isolates available for evaluating the activity of the extract and may consequently limit the generalisability of the findings.
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