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______________________________________________________________________________ 
Abstract 

Helminth infections affects nearly 1.5 billion people worldwide, particularly in tropical and subtropical regions, where 

poverty, inadequate housing, and poor sanitation, exacerbate their impact. These infections pose significant health and 

economic burdens, and the limited effectiveness of current anthelmintic drugs underscores the need for alternative 

treatments. Dimocarpus longan, traditionally used in various forms of medicine, is rich in bioactive compounds such 

as flavonoids, tannins, and saponins, which are known to exhibit antiparasitic properties. This study evaluated the 

anthelmintic potential of ethanol leaf extract of D. longan against Taenia solium, aiming to explore its use as a natural 

remedy for managing helminth infections. The extract, tested at concentrations of 25, 50, 100, and 200 mg/mL. 

alongside piperazine citrate (10 mg/mL) on adult T. solium worms obtained from freshly slaughtered pigs. The 

anthelmintic activity was measured by recording the time to paralysis and death of the worms. The extract showed 

significant concentration-dependent effects, with higher concentrations (100 & 200 mg/mL) demonstrating efficacy 

comparable to piperazine citrate, exhibiting strong paralytic but weaker lethal effects on T. solium. The findings 

suggest that D. longan ethanol leaf extract has potent anthelmintic properties, making it a promising natural alternative 

for managing helminth infection. 
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INTRODUCTION 

Helminths are large macro-parasites 

characterized by elongated, flat, or round 

bodies that are visible to the naked eye in their 

adult forms. Most helminths are intestinal 

worms that primarily infect the gastrointestinal 

tract, often through soil-transmitted or ingested 

forms, although some species also affect the 

musculoskeletal system [1]. Helminth 

infections pose a significant public health 
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concern, particularly in tropical and 

subtropical regions, where they challenge 

global health and economic stability [2,3]. The 

World Health Organization (WHO) estimates 

that nearly 1.5 billion people globally are 

infected with helminths, representing almost a 

quarter of the world’s population, leading to an 

estimated 5.19 million disability-adjusted life 

years (DALYs) [4]. The prevalence of these 
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infections is closely linked to severe poverty, 

substandard housing, and poor sanitation [5].  

Infections are especially common in 

Africa, Latin America, and Asia, where 

helminths such as Taenia solium affect both 

human and animal hosts, contributing to 

financial losses and disease burden. For 

instance, the prevalence of taeniasis and 

human cysticercosis ranges from 2.3% to 

5.2%, with human cysticercosis exceeding 

16% in some areas [6]. These parasites exert a 

dual impact by infecting both intermediate and 

definitive hosts, resulting in financial losses, 

mortalities, morbidities, and social stigma [6]. 

Neurocysticercosis, a severe form of the 

disease, is a leading cause of epilepsy in adults 

[7]. In sub-Saharan Africa, tapeworms, 

including T. solium, are among the most 

common helminth infections, affecting both 

human and animal populations. The four main 

human tapeworms include Taenia solium 

(pork tapeworm), Taenia saginata (beef 

tapeworm), Diphyllobothrium latum (fish 

tapeworm), and Hymenolepis nana (dwarf 

tapeworm) [8]. 

In Uganda, the prevalence of porcine 

cysticercosis has increased significantly, rising 

from 9% in 2005 to 26% in 2021. This surge is 

partly attributable to Uganda’s status as one of 

Africa’s largest pig producers, with the pig 

population growing from 3.18 million in 2008 

to 4.5 million in 2018. Additionally, Uganda is 

one of the largest consumers of pork in sub-

Saharan Africa [9,10]. Globalization has 

facilitated the spread of T. solium 

taeniasis/cysticercosis (TSTC) across borders, 

underscoring the importance of coordinated 

control efforts. Despite ongoing interventions 

such as deworming campaigns, health 

education, and sanitation initiatives, sub-

Saharan Africa still lacks comprehensive 

control programs, making the need for 

alternative treatments critical [11]. Helminth 

infections can cause a range of health issues, 

including gastroenteritis, anemia, stunted 

growth, poor nutritional status, and reduced 

physical and intellectual abilities [12]. 

Anthelmintics are agents used to expel 

parasitic worms (helminths) from the body by 

either stunning or killing them. While current 

anthelmintic drugs such as benzimidazole and 

albendazole are effective, they have 

limitations, including the development of 

resistance and potential side effects [13,14]. 

Resistance to these drugs occurs due to 

prolonged use, leading to reduced efficacy and 

posing a major challenge in helminth control 

efforts. Consequently, there is a growing need 

to explore alternative therapies, including 

plant-based anthelmintics. Medicinal plants 

offer a rich source of botanical anthelmintic 

remedies; thorough evaluation and screening 

of these plants could provide sustainable and 

environmentally friendly alternatives to 

synthetic drugs [1]. 

Dimocarpus longan, commonly known 

as longan or omuhingura by the Runyankole-

speaking tribe in Western Uganda, is a tropical 

and subtropical evergreen tree traditionally 

used for various therapeutic purposes, 

including anthelmintic properties. The longan 

tree can reach up to 20 meters in height and 

features mild green leaves, unisexual/bisexual 

flowers, and heart-shaped fruits [15]. 

Due to its rich chemical composition, 

D. longan is considered a potential alternative 

source of medication for a wide range of 

diseases. Various parts of the plant have 

effectively been used to treat conditions such 

as amnesia, bone fractures, chickenpox, cuts 

and wounds, fever, gastrointestinal disorders, 

insomnia, menstrual problems, nerve pain, 

neurological disorders, snake bites, and 

reproductive health issues [15]. Bioactive 

compounds, such as tannins, alkaloids, 

flavonoids, and phenolics, are known for their 

diverse biological activities, which include 

anti-parasitic effects, making D. longan an 

attractive candidate for further research in 

helminth control. As a crude drug, D. longan 

exhibits numerous biological activities, 
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including anti-proliferative, antioxidant, anti-

cancer, anti-tyrosinase, radical scavenging, 

anti-inflammatory, anti-microbial, osteoblast 

differentiation activation, anti-fungal, 

immunomodulatory, probiotic, anti-aging, 

anti-diabetic, obesity management, and 

suppressive effects on macrophage cells [16].  

The acute toxicity profile (20 g/kg) and 

chronic toxicity studies (5 g/kg for 180 days) 

in rats showed that the plant is safe for oral 

consumption, as no physical, hematological, 

serum biochemical, or histopathological 

changes of clinical concern were observed 

[17]. Given the limitations of existing 

anthelmintic treatments and the rich medicinal 

properties of D. longan, this study aims to 

explore its ethanol leaf extract as a potential 

natural alternative for managing helminth 

infections.  

EXPERIMENTAL METHODS 

Collection of leaves of D. longan. The leaves 

of D. longan were collected from Bwegiragye 

village in Ishaka-Bushenyi, Uganda, in 

September 2023. Dr. Olet Eunice from the 

Department of Botany, Mbarara University of 

Science and Technology, Uganda, identified 

and authenticated the leaf samples, and a 

voucher specimen (TF00912) was deposited. 

The leaves were shade-dried under controlled 

conditions, maintaining a temperature of 

approximately 25°C and relative humidity 

below 60% to prevent fungal growth until fully 

dried. Regular turning of the leaves was 

performed to ensure even drying. Once dried, 

the leaves were milled into a coarse powder 

using a blender and stored in an airtight 

container for future use. This powdering 

process was crucial to enhance the dissolution 

of phytochemicals during the maceration 

process. 

Extraction. The extraction process was 

carried out using the maceration method with 

70% ethanol as the solvent. One hundred 

grams of air-dried leaf powder was immersed 

in 500 mL of 70% ethanol in a conical flask 

and kept at room temperature for three days, 

with occasional shaking. On the fourth day, the 

mixture was filtered through a muslin cloth and 

filter paper [18]. The filtrate was then 

evaporated using a water bath maintained at 

60°C to obtain a concentrated extract. This 

extract was used to prepare suspensions of 25 

mg/mL, 50 mg/mL, 100 mg/mL, and 200 

mg/mL of crude ethanolic extracts of D. 

longan leaves in normal saline [19]. 

Extract yield. The percentage yield of the 

extract was obtained after extraction using the 

formula;  

Percentage yield (%)

=
𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑒𝑥𝑡𝑟𝑎𝑐𝑡

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑜𝑤𝑑𝑒𝑟 𝑙𝑒𝑎𝑓
𝑋 100 

Collection of worms. Adult tapeworms were 

harvested from the intestines of freshly 

slaughtered pigs at the Ishaka-Kabirizi pork 

joint. To ensure standardization, only healthy 

adult tapeworms of similar size (approximately 

10-15 cm in length) were selected for the 

study. The worms were thoroughly washed in 

Petri dishes containing 0.9% neutral 

phosphate-buffered saline (PBS), which was 

maintained at 37°C in a microbiological 

incubator. 

Standard drug used. Piperazine citrate, at a 

concentration of 10 mg/mL, was used as the 

standard drug and prepared freshly for each 

experiment. Normal saline plus phosphate-

buffered saline served as the normal control 

[20, 21].  

Anthelmintic activity. The anthelmintic 

activity was assessed according to the method 

described by Das [21] on Taenia solium of 

approximately equal size, which were 

randomly selected for the study [18]. The 

tapeworms were divided into six groups, each 

containing six worms. Piperazine citrate at a 

concentration of 10 mg/mL served as the 

standard, while the test extract was prepared at 
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concentrations of 25 mg/mL, 50 mg/mL, 100 

mg/mL, and 200 mg/mL. Phosphate-buffered 

saline was used as the control. Six tapeworms 

were exposed to each concentration and placed 

in Petri dishes at room temperature. The time 

taken for complete paralysis and death was 

recorded, and the mean paralysis time and 

mean lethal time for each sample were 

calculated. 

Determination of time of paralysis and time 

of death. Paralysis time was recorded when 

the worms showed no movement, except when 

vigorously shaken, with a predefined threshold 

of no observable movement for at least 30 

seconds. The time of death, in minutes, was 

noted after confirming that the worms 

remained immobile even after vigorous 

shaking for the same duration. Worms with no 

observable motility were removed; if they 

revived upon shaking, they were counted as 

alive; otherwise, they were considered dead 

[3]. The worms were observed and recorded at 

10-minute intervals throughout the experiment 

to ensure that no events were missed. 

Statistical analysis. Data from the 

anthelmintic activity tests were analyzed 

statistically using one-way analysis of variance 

(ANOVA), followed by Tukey's post hoc test 

to identify significant differences between the 

groups. Results were expressed as mean ± 

Standard Error of the Mean (SEM) for each 

group. All statistical analyses were conducted 

using GraphPad Prism software version 8, with 

a significance level set at p ≤ 0.05.  

Ethical consideration. Ethical approval was 

obtained from the Institutional Research and 

Ethics Committee for Biosafety (IREC) of 

Kampala International University-Western 

Campus (Number: KIU-2023-09). Chemical 

wastes were disposed of as protocol by the 

Kampala International University Pharmacy 

Laboratory guideline. 

 

RESULTS 

Extract yield. The percentage yield of the 

ethanol leaf extract of D. longan was 19%. 

Paralysis. The ethanol leaf extract of D. 

longan induced paralysis in the worms at 

higher concentrations of 100 mg/mL and 200 

mg/mL at 32 and 22 minutes, respectively. 

These effects were comparable to the standard 

drug, piperazine (p-value = 0.083 and 0.125, 

respectively) which caused paralysis at 23 

minutes. In contrast, the lower concentrations, 

25 mg/mL and 50 mg/mL, resulted in paralysis 

at 52 and 40 minutes, respectively, which were 

significantly different from the standard drug, 

with p-values of ≤ 0.01 and ≤ 0.001, 

respectively (Figure 1).  

Vermicidal. The ethanol leaf extract of D. 

longan resulted in worm deaths occurring 

between 100 to 150 minutes across all 

concentrations. These times were significantly 

different from those observed with the 

standard drug, with p-values of ≤ 0.01, ≤ 0.001, 

and ≤ 0.0001 (Figure 2).  
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Figure 1: Anthelmintic activity (paralysis) of ethanol leaf extract of Dimocarpus longan against Taenia solium. 

 a= p ≤ 0.01, b= p ≤ 0.001 significantly different from Piperazine; DLELE = Dimocarpus longan ethanol leaf 

extract. 

 

 
Figure 2: Anthelmintic activity (death) of ethanol leaf extract of Dimocarpus longan against Taenia solium.  

a= p ≤ 0.01, b= p ≤ 0.001, c= p ≤ 0.0001significantly different from Piperazine; DLELE = Dimocarpus longan 

ethanol leaf extract.  

 

DISCUSSION 

Helminth infections represent a major 

and widespread global health burden, 

particularly in developing countries, where 

they frequently cause acute and chronic 

illnesses, leading to substantial morbidity and 

mortality [22]. Addressing this public health 

challenge necessitates the discovery of new 

and effective anthelmintics. D. longan, a plant 

with a long history of traditional medicinal use, 
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has been explored for its potential anthelmintic 

properties against tapeworms, a type of 

helminth parasite. 

Ethanol has been identified as the most 

effective solvent for extracting D. longan [23]. 

The percentage yield of the ethanol leaf extract 

was 19%. The yield of an extract provides 

insights into the efficiency of the extraction 

procedure. Higher yields typically indicate a 

more effective extraction method, as more of 

the desired compounds are extracted from the 

plant material [24].  

The ethanol extract of D. longan has 

demonstrated a dose-dependent paralytic and 

lethal effect on tapeworms, with higher 

concentrations demonstrating enhanced 

activity, suggesting its significant anthelmintic 

potential [25]. At higher concentrations, the 

extract's paralytic efficacy was comparable to 

that of piperazine citrate, a standard 

anthelmintic drug, highlighting its potential as 

a therapeutic agent. Piperazine works by acting 

as a GABA (gamma-aminobutyric acid) 

receptor agonist in worms. It binds to GABA 

receptors in the muscle cells of the worms, 

increasing chloride ion conductance. This 

process leads to hyperpolarization of the 

muscle cell membranes, resulting in muscle 

relaxation and flaccid paralysis. Consequently, 

the paralyzed worms lose their grip on the 

intestinal wall and are expelled from the host's 

body through the natural movement of the 

intestines known as peristalsis [26].  

The leaf extract of D. longan contains 

diverse bioactive compounds, such as tannins, 

phenolic compounds, alkaloids, saponins, and 

flavonoids, which contribute to its 

anthelmintic activity [27-30]. Tannins, for 

instance, are known to precipitate proteins and 

disrupt the physiological processes of 

helminths, leading to their immobilization and 

eventual death. Phenolic compounds, on the 

other hand, possess antioxidant properties that 

may enhance the plant's overall therapeutic 

effects and could also interfere with the 

metabolic activities of the worms [31, 32]. This 

finding aligns with previous research on 

medicinal plants like Artemisia, Iris, and 

Tamarindus, which have also demonstrated 

anthelmintic properties, underscoring the 

value of plant-derived compounds in helminth 

control [22]. Further exploration is warranted 

to determine whether these compounds work 

synergistically or independently, as 

understanding their interactions could enhance 

the development of effective anthelmintic 

therapies. 

The anthelmintic activity of D. longan 

extract is likely due to the presence of tannins 

and phenolic compounds, which bind to 

proteins and disrupt energy generation, leading 

to paralysis and death in helminth parasites 

[25]. For example, alkaloids present in the 

extract may interfere with neuromuscular 

transmission in helminths, potentially causing 

paralysis by disrupting the release or action of 

neurotransmitters [33]. Flavonoids might 

contribute to anthelmintic activity by 

enhancing the permeability of the worm's 

cuticle, making it more susceptible to the 

effects of other bioactive compounds in the 

extract [34]. Additionally, saponins are known 

to form complexes with cholesterol in cell 

membranes, which could compromise the 

integrity of the helminths’ cellular structures, 

leading to their death [35]. These results 

suggest that D. longan could serve as a natural 

treatment option, potentially as an alternative 

or complementary approach to conventional 

anthelmintic drugs. However, further research 

is needed to determine the optimal dosage, 

assess potential side effects, and understand 

the underlying mechanisms. 

In conclusion, D. longan extract has 

shown significant anthelmintic activity against 

tapeworms, indicating its potential as a natural 

remedy for helminth infections. The findings 

suggest that D. longan could be particularly 

valuable in regions where conventional 

treatments, such as piperazine, are less 

accessible or where issues of resistance limit 

their effectiveness. Further research is required 
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to fully evaluate its therapeutic potential, 

optimize its use, and develop standardized 

formulations for clinical application.  
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