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ABSRTACT 

Medicinal plants remain a vital source for modern drug discovery. Research into plants traditionally used for tumour-related disorders is essential, 

considering the rising incidence of various forms of cancer. Hilleria latifolia is among the plants documented in traditional medicine for treating 

tumour-related ailments, but with limited scientific evidence. This study aimed to investigate the growth-inhibitory (antiproliferative) and cytotoxic 

potentials of the methanol extract of the whole plant of H. latifolia and its fractions using simple bench-top assay methods. Antiproliferative activity 

was conducted using guinea corn (Sorghum bicolor) at 1–30 mg/mL over 24-96 hours, while cytotoxicity was evaluated using tadpoles (Raniceps 

raninus) after 24 hours at 10–400 µg/mL. The crude methanol extract remarkably suppressed seed radicle proliferation in a concentration- and time-

dependent manner, achieving 95.24% inhibition at 30 mg/mL. The aqueous and chloroform fractions exhibited 99.42% and 80.38% inhibition, 

respectively, at similar concentrations. In the cytotoxicity assay, the chloroform fraction and the crude methanol extract demonstrated the highest 

cytotoxicity, achieving 100% mortality at 200-400 μg/mL. The aqueous fraction achieved 93.3% mortality at 400 μg/mL. LC50 values of 159.26, 

215.10, and 99.55 μg/mL were calculated for the methanol extract, the aqueous, and the chloroform fractions, respectively. Phytochemical evaluation 

confirmed the presence of condensed tannins, flavonoids, glycosides, alkaloids, and steroids, which have been linked to anticancer properties. These 

findings provide evidence supporting the ethnomedicinal use of H. latifolia for managing tumour-related conditions and suggest its potential as a lead 

in anticancer drug discovery, pending confirmation studies with established cancer cell lines. 
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Introduction  

Medicinal plants, also known as medicinal herbs, have been 

essential to traditional healthcare systems due to their therapeutic 

effects on humans since ancient times.¹,² Interest in the medicinal 

properties of plants has increased due to their active pharmacological 

activities, affordability, minimal side effects, and cultural acceptance by 

users.³,⁴ Modern medicines derived from plant extracts are developed 

based on the traditional uses of these plants.⁵ For example, the 

antimalarial drug quinine was extracted from the bark of Cinchona 

officinalis.⁶ and codeine was obtained from Papaver somniferum;⁷ in 

contrast, vincristine and vinblastine, potent anticancer compounds, are 

extracted from Catharanthus roseus.⁸ However, relatively few 

medicinal plants have been scientifically evaluated for their quality, 

efficacy, and toxicity, despite their significance in drug discovery.⁹,¹⁰ 

Cancer is a diverse group of disorders characterised by the unregulated 

proliferation and division of abnormal cells across different tissues in 

the body.¹¹  
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It remains a major global health burden and is currently ranked as the 

second leading cause of mortality globally, after cardiovascular 

diseases.¹²,¹³ According to estimates from 2022, approximately 20 

million new cases and 9.9 million cancer-related deaths were reported 

worldwide. Africa accounted for approximately 1.2 million of these 

new cases, with Nigeria contributing 11% of Africa's new cases and 

exhibiting a high fatality ratio.¹³,¹⁴ It is projected that cancer mortality 

in low- and middle-income countries will nearly double by 2050.¹²,¹⁵ 

Most of this increase is due to population growth, longer life 

expectancy, physical inactivity, and obesity.¹³,¹⁶,¹⁷ Established causes 

and risk factors for cancer include poor diet, genetic predisposition, 

environmental exposures, and infections.¹²,¹⁸,¹⁹ Furthermore, humans 

are affected by over 100 different types of cancer, with lung, breast, 

prostate, and colorectal cancers among the most prevalent 

worldwide.¹²,¹³ Treatment options such as surgery, radiation, laser 

therapy, chemotherapy, or a combination thereof are employed in 

managing various cancer types.²⁰,²¹ These traditional treatments are 

often associated with harmful side effects on healthy cells, issues with 

availability, and high costs. Due to these limitations, there is an urgent 

need for alternative therapies, including the use of medicinal plants such 

as Moringa oleifera, Rauwolfia caffra, Hymenocardia acida, Zingiber 

officinale, and Hilleria latifolia, among others.²²-²⁶ 

Hilleria latifolia (H. latifolia), part of the Phytolaccaceae family, is also 

known by several local names, such as “Avegboma” (Ewe), 

“Anafranaku” (Asantes), “Aka ato” (Igbo), “Efehentok” (Ibibio), and 

“Ogo” (Yoruba).²⁷-³⁰ This perennial herb reaches heights of about 1–2 

m. It features ovate-elliptic leaves measuring 15 cm long and 6 cm 

broad, with obtuse or subacute bases and numerous short, hair-like 

structures on the underside. The plant exhibits hypostomatic 

characteristics with normocytic stomata and contains abundant 

https://www.tjpps.org/
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prismatic crystals throughout its parts.³¹,³² Traditionally, H. latifolia is 

well known for its medicinal uses in West and Central Africa, treating 

conditions such as urethral discharge, food poisoning, gonorrhoea, 

haemoptysis, asthma, leprosy, and breast cancer, particularly in 

countries like Côte d'Ivoire, Congo, Nigeria, and Ghana.²⁹,³³,³⁴ Earlier 

phytochemical studies have indicated that the plant comprises alkaloids, 

saponins, flavonoids, carbohydrates, triterpenoids, tannins, and 

glycosides across various parts.²⁶,²⁷,³²,³⁵ The pharmacological properties 

of H. latifolia, as documented in the literature, include anti-

inflammatory, wound-healing effects, as well as antinociceptive, anti-

arthritic, antiplasmodial, antioxidant, antidepressant, and antimicrobial 

activities.²⁷-²⁹,³⁶-³⁸ This research aimed to investigate the cytotoxic and 

antiproliferative potentials of the methanol extract and fractions of H. 

latifolia (whole plant) using bench-top assay methods such as tadpoles 

(Raniceps ranninus) and guinea corn (Sorghum bicolor).   
 

Materials and Methods 

Chemicals and Equipment  

All reagents and chemicals used were of the analytical grade (≥99.5%). 

They include Methanol, Chloroform, Dimethyl sulfoxide (DMSO), 

Ethanol, Distilled/deionized water, Ferric chloride solution, 

Dragendorff’s reagent, Wagner’s reagent, Mayer’s reagent, 

Borntrager’s reagent, Liebermann–Burchard reagent, Salkowski’s 

reagent, Keller–Killiani reagent, and Lead acetate solution. 

All reagents listed above were obtained from Sigma-Aldrich 

(Germany), while all chemicals used were obtained from BDH 

Chemicals (UK). 

The equipment used includes an electric milling machine (Chris Norris, 

England), thermostat oven (Model DHG-9101-ISA, China), Soxhlet 

extractor (1 L glass apparatus, Quickfit & Quartz Ltd, UK), weighing 

balance (Ohaus®, USA), refrigerator (Haier Thermocool®, Nigeria), 

rotary evaporator (Rotavapor R-210, Büchi  AG, Switzerland),  thermo-

regulated digital water bath (EM-19, England)  Separatory funnel (1000 

mL borosilicate glass, Pyrex UK), Petri dishes and beakers (borosilicate 

glassware, Pyrex UK), Filter paper (Whatman No. 1 Filter Paper, 

Whatman International Ltd, UK), Statistical software (Microsoft Excel 

2023, Microsoft Corporation, USA). 

 

Collection and Identification of Plant  

H. latifolia (whole plant) used for this study was collected in June 2019, 

from a cocoa plantation in Agbegi Village, Ikire, Osun State, Nigeria 

(Latitude: 7°21′36.00″N; Longitude: 4°11′6.00″E). Identification and 

authentication were conducted by Dr Samuel Odewo, a taxonomist at 

the Forest Research Institute of Nigeria (FRIN), Ibadan. A voucher 

specimen number FHL113269 was subsequently lodged in the FRIN 

Herbarium.  

 

Plant Preparation.  

The collected plant was cut into pieces and rinsed twice with a large 

amount of de-ionized water to remove surface debris. The plant was 

initially air-dried for three weeks under laboratory conditions and 

subsequently oven-dried at 50 °C. to completely remove residual 

moisture. After drying, the plant was ground into a coarse powder using 

a laboratory grinder and stored in containers.  

 

Extraction 

 Approximately 3 kg of powdered material was extracted exhaustively 

with absolute methanol using a Soxhlet extraction apparatus. The crude 

extract was concentrated using a rotary evaporator under reduced 

pressure to yield a crude methanol extract, which was weighed and kept 

in a refrigerator at 4 °C until needed.  

 

Solvent Fractionation 

Approximately 150 grams of the methanol extract was dissolved in 

water and partitioned exhaustively with about 800 mL of chloroform 

using a 1000 mL separating apparatus. The chloroform and aqueous 

fractions were collected, dried using a rotary evaporator, and their 

yields were recorded for subsequent use. 

 

 

Preliminary Phytochemical Evaluation  

Qualitative phytochemical screening was conducted using standard 

procedures to detect the presence of flavonoids, alkaloids, 

anthraquinones, steroids, glycosides, and condensed tannins.39-41 

 

Guinea Corn (Sorghum bicolor)  

S. bicolor seeds were purchased from Uselu Market, Benin City, Edo 

State, Nigeria. Their viability was tested by immersion in a 500 mL 

beaker containing distilled water. Those that sank and remained 

submerged were considered viable, while unhealthy seeds were 

discarded. The Viable seeds were surface-sterilized with ethanol, 

rinsed, and dried on filter paper at room temperature before use.42  

 

Tadpole (Raniceps ranninus)  

Viable tadpoles of small sizes were collected from stagnant water 

bodies along Eagle Furniture Street, off Uwasota, Ugbowo, Benin City, 

Edo State. They were taxonomically identified and authenticated by 

experts in the Animal and Environmental Biology Department, Faculty 

of Life Sciences, University of Benin, Nigeria. 

 

Growth Inhibitory Assay Using Sorghum bicolor.  

Approximately 10 mL of each sample at (1–30 mg/mL) containing 5% 

DMSO in distilled water was prepared. These solutions were transferred 

into Petri dishes lined with filter paper. 

Twenty viable seeds were spread per dish and incubated at room 

temperature. The length of emerging radicles was measured (to the 

nearest millimeter) after 24, 48, 72, and 96 h.  5% DMSO in distilled 

water was used to treat the control seeds. All experiments were 

conducted in triplicate.43,44 (The % inhibition was calculated using 

equation1 

% inhibition

= ((MRL of negative control − MRL of test agent) × 100)

÷ MRL of negative control                                  (𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 1) 
 

MRL means the mean radicle length. 

 

Cytotoxic Assay 

Using a Pasteur pipette, ten similarly sized tadpoles were transferred 

into different well-labelled 100 mL beakers, each containing 30 mL of 

pond water. To each beaker, 19 mL of distilled water was added with 1 

mL of each sample dissolved in 5% DMSO, at (1–20 mg/mL), resulting 

in a final volume of 50 mL. This gives subsequent extract 

concentrations equivalent to 20–400 µg/mL. Control experiments 

contained 30 mL of pond water, topped up to 50 mL with distilled water. 

All experiments were conducted in triplicate. Mortality was evaluated 

within 24 hours.44,45 The total submergence of the tadpoles served as an 

indicator of mortality, and the LC50 was calculated using the regression 

equation 2.  

 

Y =  ax + b                                                               (𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 2) 
 

Statistical Analysis 

Each experiment was performed in triplicate. Data were analyzed using 

Microsoft Excel and expressed as mean ± standard error of the mean 

(SEM). Statistical comparisons were determined using one-way 

analysis of variance (ANOVA), supported by the Kruskal–Wallis test 

with a significance threshold of p < 0.05. 

 

Results and Discussion 

Extract Yield and Phytochemical Evaluation  

Three kilograms of the powdered whole plant of H. latifolia, extracted 

with absolute methanol, yielded 353.99 g of extract, corresponding to 

11.80%. Partitioning of 150.0 g from the methanol crude extract gave 

79.72 g (53.15%) aqueous fraction and 48.04 g (32.02%) chloroform 

fraction. 

The medicinal properties of plant materials arise from a mixture of 

phytochemicals stored in specialized cells across various plant tissues. 

These phytochemicals are typically extracted using different methods, 

such as Soxhlet extraction. Ongoing research on medicinal plants 

continues to provide valuable resources in the quest for new drugs.46,47 
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Qualitative phytochemical evaluation revealed various phytochemicals, 

including Glycosides, steroids, tannins, and flavonoids (Table 1). These 

classes of secondary metabolites have been reported to produce 

compounds that exhibited cytotoxic activity, hence preventing the 

development of cancer.48-50 These findings support the previous data 

that H. latifolia possesses similar classes of compounds.51  

 

Table 1: Phytochemical Evaluation of H. latifolia (whole 

plant) 

Class of phytochemical Result 

Flavonoids + 

Anthraquinones                 - 

Glycosides + 

Steroids + 

Condensed tannins + 

Alkaloids                            + 

+ present   - absent 

 

Effect of Extract and Fractions on S. bicolor Radicle Growth 

A significant suppression of S. bicolor radicle elongation was observed 

with the crude extract in a concentration-related manner (p < 0.05). The 

anti-proliferative action was sustained throughout the experiment 

period. At 24 h, an average radicle length of 7.03 ± 0.29 mm was 

attained by untreated seeds. However, shorter lengths of 6.30 ± 0.54, 

4.73 ± 0.19, 3.50 ± 0.22, 1.62 ± 0.16, and 0.73 ± 0.02 mm were achieved 

by those treated with 1, 2, 5, 10, and 20 mg/mL of the extract, 

respectively. Compared with the control, a significant difference (p < 

0.05) was observed in all reductions in length. At 30 mg/mL, complete 

growth inhibition was nearly achieved. After 96h, an average radicle 

length (55.23±1.57 mm) was achieved by the untreated seeds, while 

average lengths of 37.63±0.65, 25.60±0.79, 19.00±0.49, 7.13±0.18, 

3.25±0.25, and 2.63±0.08 mm were attained at 1, 2, 5, 10, 20, and 30 

mg/mL of the extract, respectively (Figure 2).  

 

 
 

Figure 1: Hilleria latifolia collected from Ikire community 

(Osun state, Nigeria) 

 

 

  

Figure 2: Growth inhibitory effect (using S. bicolor) of H. 

latifolia crude extract at concentrations ranging from 1–30 

mg/mL. Values are mean ± S.E.M, n = 3. Samples with 

superscript * indicate a significant difference at P<0.05 

relative to the negative control using one-way ANOVA 

(Kruskal–Wallis test). 

 

This implied reductions of 87.09%, 94.12%, and 95.24% at 

concentrations of 10, 20, and 30 mg/mL (Figure 5). The aqueous 

fraction produced the strongest inhibitory effect. At 24 h, control seed 

radicles reached a radicle length (5.47±0.50 mm) in contrast with 

4.52±0.12, 3.68±0.58, 1.17±0.33, and 0.10±0.10 mm, yielded by seeds 

treated with 1, 2, 5, and 10 mg/mL, respectively. At 20-30 mg/mL, 

complete inhibition of radicle growth was observed (Figure 3). After 96 

hours, a similar trend was observed as the untreated seeds had an 

average radicle length (65.07±1.06 mm) as against 42.27±1.51, 

34.80±0.33, 14.78±0.23, 7.17±0.23, 3.13±1.01, and 0.38±0.22 mm 

measured by groups treated with the 1, 2, 5, 10, 20, and 30 mg/mL, 

respectively (Figure 3).  

 

 
Figure 3: Growth inhibitory effect (using S. bicolor) of H. 

latifolia aqueous fraction at concentrations ranging from 1–30 

mg/mL. Values are mean ± S.E.M, n = 3. Samples with 

superscript * indicate a significant difference at P<0.05 

relative to the negative control using one-way ANOVA 

(Kruskal–Wallis test). 
 

 
Figure 4: Growth inhibitory effect (using S. bicolor) of H. 

latifolia chloroform fraction at concentrations ranging from 1–

30 mg/mL. Values are mean ± S.E.M, n = 3. Samples with 

superscript * indicate a significant difference at P<0.05 

relative to the negative control using one-way ANOVA 

(Kruskal–Wallis test). 
 

 
Figure 5: Percentage growth inhibitory effect of the methanol 

extract, aqueous, and chloroform fractions on S. bicolor radicle 

length in 96 hours. 
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This corresponded to percentage inhibitions of 88.98%, 95.19%, and 

99.42% at 10, 20, and 30 mg/mL, respectively (Figure 5). Similarly, the 

chloroform fraction suppressed radicle elongation, though less 

effectively compared to the aqueous fraction.  At 24 h, the control seeds 

achieved an average radicle length of 8.12±0.96 mm, whereas the test 

seeds measured 7.72±0.41 to 1.80±0.21 mm across the concentration 

range of 1–30 mg/mL. At 96 h, the control radicles attained an average 

radicle length of 67.27±1.54 mm, compared with 51.77±1.77 to 

13.20±1.18 mm obtained for the treated groups (Figure 4).  These 

variations in height were significant at p<0.05. The percentage 

inhibition at 10, 20, and 30 mg/mL was consequently found to be 

61.34%, 76.87%, and 80.08%, respectively (Figure 5). Overall, the 

aqueous fraction produced the highest growth inhibition (p < 0.05), 

followed by the methanol extract and the chloroform fraction. The 

growth inhibitory effect correlated strongly and positively as the sample 

concentrations increased. Additionally, in many cases, the percentage 

growth inhibition increased with the duration of the experiments 

(Figure 5). 

The bench-top assay, which includes the Artemia salina lethality test, 

Raniceps ranninus cytotoxicity assay, and mosquito larval toxicity 

assays, has been employed in various studies to assess the cytotoxic 

effects of plant extracts, particularly when cancer cell lines are not 

readily available.45,52,53 These methods are straightforward, 

reproducible, and suitable for screening medicinal plants for their 

potential antitumor properties. The abnormal multiplication of cells is a 

characteristic of cancer cells. This behaviour resembles the active 

proliferation seen in the meristematic cells of guinea corn radicles under 

favourable conditions, which leads to radicle elongation. This similarity 

justifies the use of S. bicolor seeds in this research, as their meristematic 

tissues can proliferate under optimal conditions.54 This study 

demonstrated that the methanol extract of H. latifolia (whole plant) and 

its fractions significantly inhibit S. bicolor radicles in a dose- and time-

dependent manner. The untreated group exhibited the longest radicle 

length compared with those subjected to various extract concentrations 

after 24, 48, 72, and 96 h. Additionally, results showed that the length 

of guinea corn radicles decreased progressively as the concentration of 

the plant extract increased. Methanol extract fractionation into aqueous 

and chloroform fractions yielded improved inhibitory activity, with the 

aqueous fraction exhibiting the highest potency, achieving nearly 100% 

inhibition at a concentration of 30 mg/mL.  These findings suggest that 

the active constituents responsible for growth inhibition are more 

concentrated in the aqueous fraction compared to other samples. 

Antiproliferative tests, evidenced by reduced radicle length, suggest the 

potential use of H. latifolia as an herbicide, allelopathic agent, or 

anticancer agent. This observed activity can be via interference with 

biochemical processes regulating cell proliferation, such as DNA 

replication; however, this claim requires further molecular studies and 

has not been scientifically validated.45,47 

 

Cytotoxicity Activity of Methanol Extract and Fractions on Raniceps 

ranninus 

Concentration- and time-dependent cytotoxic effects were exhibited by 

all the samples on the Raniceps ranninus. No mortality was recorded 

for the organisms treated with 5% DMSO (negative control group). The 

crude extract exhibited 90±5.78% and 100±0.00% mortality at 200 and 

400 µg/mL, respectively. The aqueous fraction, however, resulted in 

70±5.78% and 93.3±3.33 % mortality at 200 and 400 µg/mL, 

respectively. Conversely, the chloroform fraction exhibited the greatest 

potency, with 100.00±0.00 % mortality at concentrations of 200 and 

400 µg/mL within one hour (Figure 6). LC₅₀ values of 159.26, 215.10, 

and 99.55 µg/mL were calculated to show differences in cytotoxic 

activity for the methanol extract, aqueous fraction, and chloroform 

fraction, respectively.  

Raniceps raninus were selected for the second bench-top cytotoxicity 

assay of this study due to their seasonal availability, especially during 

the rainy season. However, conducting such an assay during the dry 

season or in areas with limited water may present challenges. R. raninus 

is considered an appropriate model for cytotoxicity studies since its 

cells are eukaryotic, like human cancer cells. Thus, any plant extract or 

fraction that results in tadpole mortality is likely to inhibit the growth 

of tumour-producing cells.55 The findings demonstrated that the 

samples produced a dose-dependent cytotoxic effect on R. raninus. The 

percentage mortality in R. raninus increased significantly with 

concentrations. The cytotoxic effects were indicated by the complete 

submersion of the organisms and their tendency to turn upside down in 

the water. While the methanol extract and aqueous fraction showed no 

lethality in R. raninus at concentrations of 20 and 40 μg/mL, the 

chloroform fraction caused a mortality rate of 30.00±3.33% at 40 

μg/mL, which escalated to 100% at 200 μg/mL within 2 h of treatment. 

The chloroform fraction exhibited the most potent lethality effect on R. 

raninus, evidenced by its LC50 value of 99. 55 µg/mL compared to 

215.10. 10 µg/mL for the aqueous fraction and 159.26. 26 µg/mL for 

the crude extract. This suggests that the active constituents responsible 

for cytotoxicity are more concentrated in the chloroform compared to 

the aqueous fraction and the crude extract.  A comparable report 

described by Ogundare et al.,51 H. latifolia was reported to have 

demonstrated an active cytotoxic effect using the Brine Shrimp lethality 

assay with an LC50 value of 63.19 µg/mL. A previous study by Dapaah 

et al.,36 also indicated that H. latifolia demonstrated cytotoxicity against 

HaCaT-keratinocyte cells at elevated concentrations. Researchers have 

linked the cytotoxic properties of medicinal plants to phytochemicals 

like coumarins, flavonoids, and phenolic compounds.51,56 These studies 

highlighted the increasing recognition of the anticancer potential found 

in African medicinal plants.  

 

 
Figure 6: Effect of crude extract and fractions of   H. latifolia, 

on R. ranninus % mortality at concentrations ranging from 20–

400 µg/mL–an index of cytotoxic effect. A 5% DMSO solution 

was used as the negative control. Each bar represents the mean 

± SEM of 10 (ten) independent experiments (n = 10). Samples 

with superscript * indicate a significant difference at p<0.05 

relative to the negative control. 
 

 

Conclusion 

This study has demonstrated the growth-inhibitory and cytotoxic 

activities of H. latifolia, a plant commonly used in various aspects of 

African traditional medicine. The aqueous fraction has shown greater 

potential as a growth inhibitor, while the chloroform fraction displays 

stronger cytotoxic properties. Although validation with appropriate 

cancer cell lines is needed, the preliminary findings from the bench-top 

assay support the traditional medicinal use of this plant for treating 

tumor-related conditions. Future research should focus on bioassay-

guided isolation and structural elucidation of the specific active 

compounds responsible for the observed antiproliferative and cytotoxic 

effects, using chromatographic and spectroscopic methods. 

 

Conflict of interest 
The authors declare no conflict of interest 

 

Authors’ Declaration 

The authors hereby declare that the work presented in this article is 

original and that any liability for claims relating to the content of this 

article will be borne by them 

 

Funding 

 This research was partly funded by the Federal Government 

Scholarship Board of Nigeria. 

 



                                            Trop J Phytochem Pharm Sci, September 2025; 4(9): 384 - 389                   ISSN 2955-1226 (Print) 

                                                                                                                                                               ISSN 2955-123(Electronic)  
 

388 

 © 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

Acknowledgements 

The authors are grateful to Mr. Sanni Abdul-Hafiz and Dr Adedokun 

Oluwasegun, of the Department of Pharmacognosy, University of 

Benin, Benin City, Edo State, Nigeria, for their invaluable assistance 

and support throughout the course of this research. 

 

References 

1. Iyasele JU, Uadia JO, Akhigbe IU, Jacob JN, Ogbeide OK. 

Physico-chemical properties, chemical composition, and 

antimicrobial activity of Adonidia merrillii kernel seed oil. 

Trop J Nat Prod Res. 2022;6(4):599-605. 

https://doi.org/10.26538/tjnpr/v6i4.22.  

2. Adepoju AJ, Adepoju AA, Olawoore IT, Ayodele ET. 

Phytochemical profiling, antioxidant, and antidiabetic 

activities of defatted ethanol aerial extract of Heliotropium 

indicum: Insights from GC-MS and in vitro studies. Trop J 

Phytochem Pharm Sci. 2025; 4(8) 320 – 328. 

http://www.doi.org/10.26538/tjpps/v4i8.1.   

3. Singh A, Sharma P, Kumar V. Therapeutic efficacy, and cost 

effectiveness of herbal drugs: A systematic review. J Herb 

Med. 2024;41:100688.  

https://doi.org/10.1016/j.hermed.2023.100688. 

4. Falodun A, Okafor OI, Erharuyi O, Okugbo OT. 

Phytochemical Investigation and Antioxidant Activity 

Evaluation of Pyrenacantha staudtii (Icacinaceae) Leaf. 

Trop J Phytochem Pharm Sci. 2025;4(6):255-259. doi: 

https://doi.org/10.26538/tjpps/v4i6.2.    

5. Newman DJ, Cragg GM. Natural products as sources of new 

drugs over the nearly four decades from 01/1981 to 09/2019. 

J Nat Prod. 2020;83(3):770-803. 

https://doi.org/10.1021/acs.jnatprod.9b01285.  

6. Achan J, Talisuna AO, Erhart A, Yeka A, Tibenderana JK, 

Baliraine FN. Quinine, an old anti-malarial drug in a modern 

world: role in the treatment of malaria. Malar J. 2011;10:144. 

https://doi.org/10.1186/1475-2875-10-144 

7. Brownstein MJ, Aghajanian GK. Codeine and its derivatives: 

an overview. Science. 1972;176(4038):1043–9. 

https://doi.org/10.1126/science.176.4038.1043 

8. Noble RL. The discovery of the vinca alkaloids—

chemotherapeutic agents against cancer. Biochem Cell Biol. 

1990;68(12):1344–51. https://doi.org/10.1139/o90-197 

9. Fabricant DS, Farnsworth NR. The value of plants used in 

traditional medicine for drug discovery. Environ Health 

Perspect. 2001;109(Suppl 1):69–75. 

https://doi.org/10.1289/ehp.01109s169 

10. Atanasov AG, Zotchev SB, Dirsch VM, Supuran CT. Natural 

products in drug discovery: advances and opportunities. Nat 

Rev Drug Discov. 2021;20(3):200–16. 

https://doi.org/10.1038/s41573-020-00114-z. 

11. Brown R, Short SC, Semple S. Cancer: A proposed definition 

for the 21st century. Semin Cancer Biol. 2023;92:1-5. 

https://doi.org/10.1016/j.semcancer.2023.07.001  

12. World Health Organization (WHO). Cancer fact sheet. 

Geneva: WHO; 2025 [cited 2025 Sep 29]. Available from: 

https://www.who.int/news-room/fact-sheets/detail/cancer 

13. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, 

Jemal A. Global cancer statistics 2022: GLOBOCAN 

estimates of incidence and mortality worldwide for 36 

cancers in 185 countries. CA Cancer J Clin. 2024;74(3):229-

63. https://doi.org/10.3322/caac.21834.  

14. International Agency for Research on Cancer (IARC). 

Nigeria fact sheet: GLOBOCAN 2022. Lyon: IARC/WHO; 

2022 [cited 2025 Sep 29]. Available from: 

https://gco.iarc.who.int/media/globocan/factsheets/populati

ons/566-nigeria-fact-sheet.pdf 

15. World Health Organization (WHO). Global cancer burden 

growing, amidst mounting need for services. Geneva: WHO; 

2024 [cited 2025 Sep 29]. Available from: 

https://www.who.int/news/item/01-02-2024-global-cancer-

burden-growing--amidst-mounting-need-for-services 

16. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram 

I, Jemal A. Global cancer statistics 2020: GLOBOCAN 

estimates of incidence and mortality worldwide for 36 

cancers in 185 countries. CA Cancer J Clin. 2021;71(3):209-

49. https://doi.org/10.3322/caac.21660.  

17. Colditz GA, Wei EK. Preventability of cancer: The relative 

contributions of biologic and social and physical 

environmental determinants of cancer mortality. Annu Rev 

Public Health. 2012;33:137-56. 

https://doi.org/10.1146/annurev-publhealth-031811-124627.  

18. Wu S, Powers S, Zhu W, Hannun YA. Substantial 

contribution of extrinsic risk factors to cancer development. 

Nature. 2018;529(7584):43-7. 

https://doi.org/10.1038/nature16166.  

19. Bray F, Laversanne M, Weiderpass E, Soerjomataram I. The 

ever-increasing importance of cancer as an ever-increasingly 

important cause of premature death worldwide. Cancer. 

2021;127(16):3029-30. https://doi.org/10.1002/cncr.33587.  

20.  National Cancer Institute (NCI). Cancer treatment types. 

Bethesda (MD): NCI/NIH; 2025 [cited 2025 Sep 29]. 

Available from: https://www.cancer.gov/about-

cancer/treatment/types 

21. Sung H, Anderson WF, Bray F, Ferlay J, Laversanne M, Gao 

YT. Global patterns in cancer incidence and mortality: 

epidemiologic insights. CA Cancer J Clin. 2022;72(5):333-

362. doi: http://dx.doi.org/10.3322/caac.21728.  

22. Mumtaz S, ul Haq I, Rauf A, Begum S, Ghulam S, Jahan N. 

Phytochemicals with potential anticancer activity from 

Moringa oleifera: An updated review. Saudi J Biol Sci. 

2021;28(12):7338-50. 

https://doi.org/10.1016/j.sjbs.2021.08.069 

23. Milugo TK, Omosa LK, Ochanda JO, Owuor BO, Oyugi JO, 

Wamunyokoli F. Antiproliferative and antimicrobial 

activities of compounds from Rauvolfia caffra 

(Apocynaceae). Nat Prod Res. 2016;30(17):2003-7. 

https://doi.org/10.1080/14786419.2015.1108514 

24. Adedokun O, Sulaimon T, Mordi J, Adegboyega T, Oloyede 

O, Adeyemi A. Anticancer properties of Hymenocardia 

acida stem bark: Induction of apoptosis and inhibition of 

proliferation in human breast cancer cells. J Ethnopharmacol. 

2022;285:114910. 

https://doi.org/10.1016/j.jep.2021.114910 

25. Park M, Bae J, Lee DS. Antibacterial and anticancer 

activities of Zingiber officinale Roscoe. Molecules. 

2014;19(5):6270-84. 

https://doi.org/10.3390/molecules19056270 

26. Ajayi OS, Arowosegbe SM, Olawuni IJ. GC-MS 

characterization and bioactivity studies of aerial parts of 

Hilleria latifolia (Lam) extracts and fractions: antioxidant 

and antibacterial potentials. Ife J Sci. 2024;26(3):569-584. 

doi: http://dx.doi.org/10.4314/ijs.v26i3.2.  

27. Woode E, Abotsi WKM, Boakye-Gyasi E. Antinociceptive 

effect of an ethanolic extract of the aerial parts of Hilleria 

latifolia (Lam.) H.Walter. Pharm Biol. 2011;49(7):646–53. 

https://doi.org/10.3109/13880209.2010.544421.  

28. Abotsi WKM, Ainooson GK, Woode E. Anti-inflammatory 

and antioxidant effects of an ethanolic extract of the aerial 

parts of Hilleria latifolia (Lam.) H.Walter. Afr J Tradit 

Complement Altern Med. 2012;9(1):138–52. 

https://doi.org/10.4314/ajtcam.v9i1.18.  

29. Johnson IS, Ettebong EO, Okokon JE. In vivo antiplasmodial 

activities of ethanolic leaf extract and fractions of Hilleria 

latifolia. J Med Plants Stud. 2017;5(4):118-22. Available 

from: 

https://www.plantsjournal.com/archives/2017/vol5issue4/Pa

rtB/5-4-3-547.pdf 

30. Kew Science – Plants of the World Online. Hilleria latifolia 

(Lam.) H.Walter. Royal Botanic Gardens, Kew; 2025 [cited 

2025 Sep 30]. Available from: 

https://doi.org/10.26538/tjnpr/v6i4.22
http://www.doi.org/10.26538/tjpps/v4i8.1
https://doi.org/10.1016/j.hermed.2023.100688
https://doi.org/10.26538/tjpps/v4i6.2
https://doi.org/10.1021/acs.jnatprod.9b01285
https://doi.org/10.1186/1475-2875-10-144
https://doi.org/10.1126/science.176.4038.1043
https://doi.org/10.1139/o90-197
https://doi.org/10.1289/ehp.01109s169
https://doi.org/10.1038/s41573-020-00114-z
https://doi.org/10.1016/j.semcancer.2023.07.001
https://www.who.int/news-room/fact-sheets/detail/cancer?utm_source=chatgpt.com
https://doi.org/10.3322/caac.21834
https://gco.iarc.who.int/media/globocan/factsheets/populations/566-nigeria-fact-sheet.pdf?utm_source=chatgpt.com
https://gco.iarc.who.int/media/globocan/factsheets/populations/566-nigeria-fact-sheet.pdf?utm_source=chatgpt.com
https://www.who.int/news/item/01-02-2024-global-cancer-burden-growing--amidst-mounting-need-for-services?utm_source=chatgpt.com
https://www.who.int/news/item/01-02-2024-global-cancer-burden-growing--amidst-mounting-need-for-services?utm_source=chatgpt.com
https://doi.org/10.3322/caac.21660
https://doi.org/10.1146/annurev-publhealth-031811-124627
https://doi.org/10.1038/nature16166
https://doi.org/10.1002/cncr.33587
https://www.cancer.gov/about-cancer/treatment/types
https://www.cancer.gov/about-cancer/treatment/types
http://dx.doi.org/10.3322/caac.21728
https://doi.org/10.1016/j.sjbs.2021.08.069
https://doi.org/10.1080/14786419.2015.1108514
https://doi.org/10.1016/j.jep.2021.114910
https://doi.org/10.3390/molecules19056270
http://dx.doi.org/10.4314/ijs.v26i3.2
https://doi.org/10.3109/13880209.2010.544421
https://doi.org/10.4314/ajtcam.v9i1.18
https://www.plantsjournal.com/archives/2017/vol5issue4/PartB/5-4-3-547.pdf?utm_source=chatgpt.com
https://www.plantsjournal.com/archives/2017/vol5issue4/PartB/5-4-3-547.pdf?utm_source=chatgpt.com


                                            Trop J Phytochem Pharm Sci, September 2025; 4(9): 384 - 389                   ISSN 2955-1226 (Print) 

                                                                                                                                                               ISSN 2955-123(Electronic)  
 

389 

 © 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:

122647-2.  

31. Schmelzer GH. Hilleria latifolia (Lam.) H.Walter. In: 

Schmelzer GH, Gurib-Fakim A, editors. Plant Resources of 

Tropical Africa 11(1): Medicinal plants 1. Wageningen: 

PROTA Foundation; 2007. p. 267–8. Available from: 

https://www.prota4u.org/database/protav8.asp?g=pe&p=Hil

leria+latifolia.  

32. Amponsah IK, Mensah AY, Otoo A. Pharmacognostic 

standardisation of Hilleria latifolia (Lam.) H.Walter. J 

Pharmacogn Phytochem. 2014;3(1):87–95. Available from: 

https://www.sciencedirect.com/science/article/pii/S2221169

115301088 

33. Odugbemi T. A textbook of medicinal plants from Nigeria. 

Lagos: University of Lagos Press; 2008. Available from: 

https://www.worldcat.org/oclc/299379681.  

34. Iwu MM. Handbook of African medicinal plants. 2nd ed. 

Boca Raton (FL): CRC Press/Taylor & Francis; 2014. 

https://doi.org/10.1201/b16292.  

35. Johnson IS, Ettebong EO, Okokon JE, Johnson ES. 

Antipyretic potentials of ethanolic extract of Hilleria latifolia 

leaves in albino Wistar rats. Int J Herbal Med. 2018;6(6):50–

53. Available from: 

https://www.florajournal.com/archives/2018/vol6issue6/Par

tA/6-3-3.1-717.pdf. 

36.   Dapaah G, Asante DB, Woode E, Agyare C, Abotsi WKM. 

Wound healing and cytotoxicity effects of Hilleria latifolia 

and Laportea ovalifolia. J Ethnopharmacol. 2017;202:265–

73. https://doi.org/10.1016/j.jep.2017.03.009.  

37. Woode E, Abotsi WKM, Mensah AY. Anxiolytic- and 

antidepressant-like effects of an ethanolic extract of the aerial 

parts of Hilleria latifolia (Lam.) H.Walter in mice. J Nat 

Pharm. 2011;2(2):62–71. https://doi.org/10.4103/2229-

5119.83961. 

38. Assob J.C.N., Kamga H.L.F., Nsagha D.S., Njunda A.L., 

Nde P.F., Asongalem E.A., Njouom R., Ada R.S. 

Antimicrobial and toxicological activities of five medicinal 

plant species from Cameroon traditional medicine. BMC 

Complement Altern Med, 2011; 11: 70. 

https://doi.org/10.1186/1472-6882-11-70. 

39. Sofowora A. Medicinal plants and traditional medicine in 

Africa. 2nd ed. Ibadan: Spectrum Books Ltd; 1993. Available 

from: https://www.worldcat.org/oclc/31170917.  

40. Trease GE, Evans WC. Pharmacognosy. 15th ed. London: 

Saunders; 2002. ISBN: 9780702026171. 

41. Firdouse S, Alam P. Phytochemical investigation of the 

extract of Amorphophallus campanulatus tubers. Int J 

Phytomed. 2011;3(1):32–5. Available from: 

https://www.arjournals.org/index.php/ijpm/article/view/264.  

42. Obuotor EM, Onajobi FD. Preliminary evaluation of the 

antioxidant properties of aqueous extract of Sorghum bicolor 

leaf sheath in mice. Phytother Res. 2000;14(8):608–10. 

https://doi.org/10.1002/1099-1573(200012)14:8 

43. Ayinde BA, Omogbai EKI, Ikpefan EO. Comparative 

cytotoxic and antiproliferative effects of Persea americana 

Mill (Lauraceae) leaf, stem, and root barks. Niger J Pharm 

Sci. 2011;10:16–26. 

44. Ikpefan EO, Ukwubile CA, Nwankwo LU. Cytotoxic, 

phytotoxic, and insecticidal assessment of the crude extract 

and fractions of leaves of Conyza sumatrensis (Retz.) E. 

Walker (Asteraceae). Niger J Pharm Appl Sci Res. 

2020;9(3):52–8. Available from: https://www.nijophasr.com 

45. Ayinde BA, Agbakwuru UC. Cytotoxic and growth 

inhibitory effects of the methanol extract of Struchium 

sparganophora Ktze (Asteraceae) leaves. Pharmacogn Mag. 

2010;6(24):293–7. https://doi.org/10.4103/0973-

1296.71795 

46. Ikpefan EO, Ayinde BA. Comparative growth inhibitory 

assay of the methanol extract of the leaf and seed of Persea 

americana Mill (Lauraceae). J Pharmacogn Phytochem. 

2013;1(6):101-107. Available from: 

https://www.phytojournal.com/archives/2013.v1.i6.74/com

parative-growth-inhibitory-assay-of-the-methanol-extract-

of-the-leaf-and-seed-of-persea-americana-mill-lauraceae 

47. Ikpefan EO, Fajana A, Olowojoba JI. Cytotoxic and growth 

inhibitory effects of the methanol extract of Tridax 

procumbens Linn (Asteraceae). J Pharmacogn Phytochem. 

2013;2(1):26-32. Available from: 

https://www.phytojournal.com/archives/2013/vol2issue1/Pa

rtA/4.pdf 

48. Soltanian S, Fathi Najafi M, Mirshafiey A, Ghamarian A, 

Khorramizadeh MR, Abdollahi M. Cytotoxicity evaluation 

of methanol extracts of some medicinal plants on P19 

embryonal carcinoma cells. J Appl Pharm Sci. 

2017;7(7):142-149. doi: 

http://dx.doi.org/10.7324/JAPS.2017.70722 

49. Hudec J, Gažarová M, Zajác P, Kobida L, Holková I, 

Mikušová L. In vitro cytotoxic effects of secondary 

metabolites present in Sarcopoterium spinosum. Appl Sci. 

2021;11(11):5300. doi: 

http://dx.doi.org/10.3390/app11115300. 

50. Elekofehinti OO, Kamdem JP, Bolingon AA, Ibrahim M, 

Sugiarto S, Adewumi AF. Saponins in cancer treatment: 

current progress and perspectives. Front Pharmacol. 2021; 

12:680156. Doi: 

http://dx.doi.org/10.3389/fphar.2021.680156.  

51. Ogundare OC, Adedosu T, Afolabi OK, Adeleke GE, 

Akinboro T, Daniel AA, Akoro S, Oludare VI. 

Ethnobotanical survey, physiochemical composition, and 

preliminary cytotoxic evaluation of some medicinal plants 

with anticancer potential from certain areas in South-West 

Nigeria. Ann Res Rev Biol. 2023;38(1):27-42. doi: 

http://dx.doi.org/10.9734/ARRB/2023/v38i130566. .  

52. Lim H, Lee SY, Ho LY, Sit NW. Mosquito larvicidal activity 

and cytotoxicity of the extracts of aromatic plants from 

Malaysia. Insects. 2023;14(6):512. doi: 

http://dx.doi.org/10.3390/insects14060512.  

53. Adedokun O, Akinlo M, Adedeji I, Wande O, Ume O, 

Didacus N, Evans O. Unfolding the cytotoxic potential of 

Cassia siamea L. (Fabaceae) stem via a combination of cost-

effective anticancer screening templates. Trop J Nat Prod 

Res. 2024;8(1):6056-6061. doi: 

http://dx.doi.org/10.26538/tjnpr/v8i1.50.  

54. Ukwubile CA, Ahmed A, Katsayal UA, Yau J. Evaluation of 

preliminary cytotoxic and growth inhibitory effects of 

Melastomastrum capitatum (Vahl.) Fern. (Melastomataceae) 

leaf methanol extract by bench-top bio-assay. Int J Med 

Plants Nat Prod (IJMPNP). 2018;4(4):42-47. doi: 

http://dx.doi.org/10.20431/2454-7999.0404004.   

55. Gbolade A, Muazu I, Haruna A. Comparative antioxidant, 

antiproliferative, and cytotoxic potentials of Piliostigma 

thonningii (Schum.) Milne-Redh. and Delonix regia (Boj. ex 

Hook) Raf. (Fabaceae) stem bark. Ethiop Pharm J. 

2019;34(1):51-60. doi: http://dx.doi.org/10.4314/epj.v34i1.5  

56. Sun W, Shahrajabian MH. Therapeutic potential of phenolic 

compounds in medicinal plants—Natural health products for 

human health. Molecules. 2023;28(4):1845. doi: 

http://dx.doi.org/10.3390/molecules28041845  

 

 

 

 

https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:122647-2
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:122647-2
https://www.prota4u.org/database/protav8.asp?g=pe&p=Hilleria+latifolia
https://www.prota4u.org/database/protav8.asp?g=pe&p=Hilleria+latifolia
https://www.sciencedirect.com/science/article/pii/S2221169115301088?utm_source=chatgpt.com
https://www.sciencedirect.com/science/article/pii/S2221169115301088?utm_source=chatgpt.com
https://www.worldcat.org/oclc/299379681
https://doi.org/10.1201/b16292
https://www.florajournal.com/archives/2018/vol6issue6/PartA/6-3-3.1-717.pdf?utm_source=chatgpt.com
https://www.florajournal.com/archives/2018/vol6issue6/PartA/6-3-3.1-717.pdf?utm_source=chatgpt.com
https://doi.org/10.1016/j.jep.2017.03.009
https://doi.org/10.4103/2229-5119.83961
https://doi.org/10.4103/2229-5119.83961
https://doi.org/10.1186/1472-6882-11-70
https://www.worldcat.org/oclc/31170917
https://www.arjournals.org/index.php/ijpm/article/view/264
https://doi.org/10.1002/1099-1573(200012)14:8
https://www.nijophasr.com/
https://doi.org/10.4103/0973-1296.71795
https://doi.org/10.4103/0973-1296.71795
https://www.phytojournal.com/archives/2013.v1.i6.74/comparative-growth-inhibitory-assay-of-the-methanol-extract-of-the-leaf-and-seed-of-persea-americana-mill-lauraceae?utm_source=chatgpt.com
https://www.phytojournal.com/archives/2013.v1.i6.74/comparative-growth-inhibitory-assay-of-the-methanol-extract-of-the-leaf-and-seed-of-persea-americana-mill-lauraceae?utm_source=chatgpt.com
https://www.phytojournal.com/archives/2013.v1.i6.74/comparative-growth-inhibitory-assay-of-the-methanol-extract-of-the-leaf-and-seed-of-persea-americana-mill-lauraceae?utm_source=chatgpt.com
https://www.phytojournal.com/archives/2013/vol2issue1/PartA/4.pdf?utm_source=chatgpt.com
https://www.phytojournal.com/archives/2013/vol2issue1/PartA/4.pdf?utm_source=chatgpt.com
http://dx.doi.org/10.3390/app11115300
http://dx.doi.org/10.3389/fphar.2021.680156
http://dx.doi.org/10.9734/ARRB/2023/v38i130566
http://dx.doi.org/10.3390/insects14060512
http://dx.doi.org/10.26538/tjnpr/v8i1.50
http://dx.doi.org/10.20431/2454-7999.0404004
http://dx.doi.org/10.4314/epj.v34i1.5
http://dx.doi.org/10.3390/molecules28041845

