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ABSTRACT  

 

Worm infections remain a significant health issue globally, including in Indonesia. The primary treatment for worms 

is the use of deworming medication, but this can have side effects. Turmeric produces various secondary metabolites 

that can be developed as drugs against pathogenic infections. Therefore, a literature review is needed to examine the 

anthelmintic activity of turmeric against Ascaris worms. A literature review methodology was applied, identifying 

primary data from journals worldwide and domestically over the previous ten years. The results indicate that turmeric 

rhizomes contain various active antihelminthic compounds that can treat Ascaris worm infections through various 

mechanisms, including inhibition of microtubulin proteins, muscle paralysis that inhibits motility, and disruption of 

worm digestion, leading to death. The active compounds in turmeric rhizomes have been shown to have a high affinity 

for beta-tubulin proteins, which play a key role in Ascaris worm motility. 
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INTRODUCTION 

 

Worm infections remain a significant health 

issue globally, including in Indonesia. 

Approximately 24% of the global population, 

equating to more than 1.5 billion individuals, is 

estimated to be affected by worm infections 

resulting from exposure to STH (Soil Transmitted 

Helminths) (Ghebreyesus, 2018). In Indonesia, 

STH infects 219 million people with a prevalence 

ranging from 1 to more than 50%.(Brauer et al, 

2022). 

The main treatment for worm problems is 

using worm medications such as Pyrantel 

Pamoate, Praziquantel, and the Benzimidazole 

group. (Elsheikha et al, 2011). Possible side 

effects of this medication include appetite loss, 

gastrointestinal upset, headaches, difficulty 

sleeping, and skin redness. Mebendazole (a 

benzimidazole) is known to have the side effect 

erratic migration. (Albonico et al, 2008). The use 

of deworming medication in pregnant women and 

children under 2 years of age is not recommended, 

and it is contraindicated in people with liver 

disease. Many cases of recurrent infections have 

been found despite antihelminthic therapy 

(Dharma, 2015). Therefore, a therapy is needed 

that has minimal side effects, and is expected to 

be consumed by all ages, one of which is herbal. 

Turmeric species synthesize secondary 

metabolites that are not essential for primary 

physiological processes such as growth or 

reproduction. These metabolites—including 

alkaloids, flavonoids, tannins, and steroids—

fulfill ecological roles as defense agents, 

antinutritional factors, attractants, and 

pheromonal signals, while also serving as 

promising candidates for drug development 

against pathogenic microorganisms. 40% of 

modern medicine today is derived from the 

development of secondary metabolites, including 

anthelmintics like ivermectin (Ridwan et al, 

2020) 

Research on the use of plants as a treatment 

for ascariasis has been carried out using several 

types of plants, such as bangle (Zingiber 

purpureum) (Murni et al, 2020). However, 

knowledge of plant extract compounds that have 

potential therapeutic effects for ascariasis or have 

anthelmintic effects against Ascaris worms is still 

limited. A comprehensive review of existing 

studies on the anthelmintic properties of plants 

against Ascaris is warranted, with the aim of 

shedding light on potential herbal therapies 

(Murni et al, 2020). 
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Figure 1. PRISMA Diagram 

 

METHODS

  

This review was prepared using a literature 

study approach, which entailed gathering primary 

sources from national and international journals 

published within the past decade. The data 

collection process was carried out through online 

platforms, including Google and journal 

databases such as NCBI and PubMed (NCBI, 

PubMed, etc.) 

 

RESULTS AND DISCUSSION 

 

Pathogenic microorganisms such as bacteria, 

viruses, parasites, and fungi are responsible for 

causing infectious diseases. Parasites include 

protozoa, worms, and ectoparasites. 

(Ghebreyesus, 2019). Turmeric rhizomes contain 

chemical compounds consisting of 2 groups, 

namely curcuminoids and essential oils. (Kiso, 

1983). 

 

The active substances contained in turmeric are 

used as traditional medicines such as hepato- and 

cardioprotective, antihyperglycemic, antifungal, 

antioxidant, antiparasitic and antibacterial 

(Verma et al., 2018). Turmeric is a herb 

containing saponins, flavonoids, and tannins. 

Exposure to saponins leads to disruptions In the 

ability of the worm’s cell membrane to allow 

substances to pass through. This leads to 

vacuolization and disintegration of the worm's 

tegument. This causes the worm to experience 

flaccid paralysis and death. Flavonoids cause 

worm death by degenerating neurons and 

denaturing proteins in the worm's body tissue. 

Tannins cause protein clumping in the worm's 

walls, disrupting its metabolism and homeostasis. 

This disruption leads to nutrient deficiencies, 

leading to its death (Ulya et al, 2014). 
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Table 1. Antihelminthic Effect of Turmeric Rhizome Extract on Ascaris sp Parasitic Worm article reviews 

 

No Title Method Result 

1 An in-silico study of active 

compounds from turmeric 

rhizomes (Curcuma 

domestica) on the inhibition 

of acetylcholinesterase, 

microtubulin (beta tubulin), 

and calcium channel 

activation as an anthelmintic 

therapy (Arfi et al, 2020) 

Computational evaluation was 

performed to examine how 

active compounds bind to 

Acetylcholinesterase, 

Microtubulin (β-Tubulin), and 

Calcium Channels. 

Cyclocurcumin shows a strong tendency 

to inhibit the β-tubulin protein in Ascaris 

lumbricoides worms. 

 

 

2 Turmeric rhizome ethanol 

extract caused muscle 

paralysis and death of 

Ascaris suum Goeze in 

vitro. (Khoirunnisa et al, 

2020) 

An in vitro experiment was 

conducted using Ascaris suum 

Goeze, categorized into five 

treatment groups exposed to 

turmeric rhizome ethanolic 

extract at concentrations of 

0.5%, 1%, 2%, 4%, and 8%. 

 

A linear relationship was observed 

between the concentration of turmeric 

rhizome ethanolic extract and its 

anthelmintic activity. The extract 

demonstrated a PC value (Paralysis 

Concentration)  PC50 value of 2.05% and 

an Lethal Concentration (LC50) value of 

3.96%. 

3 Anthelmintic Activity of 

Galangal, Turmeric, and 

Ginger in Single and 

Combination (Azhari et al., 

2024) 

The analysis of anthelmintic 

activity involved measuring 

paralysis duration, mortality 

time, Inhibitory Concentration 

(IC50), and the combination 

index. 

Galangal, turmeric, and ginger ethanol 

extracts exhibited anthelmintic activity 

with IC50 values of 7.66, 22, and 13.14 

mg/mL. The blends of galangal–

turmeric, galangal–ginger, and turmeric–

ginger showed IC50 values of 10.22, 

3.92, and 34.93 mg/mL, respectively. 

4 Effects of curcumin on 

Toxocara vitulorum adult 

worms and eggs under ex 

vivo conditions(Dahab et al, 

2021) 

In an ex vivo setup, adult 

Toxocara vitulorum and eggs 

were incubated at 37°C for 4 

hours with curcumin 

concentrations ranging from 0 to 

500 μM, using RPMI 1640 

medium supplemented with 2% 

DMSO. 

 

Curcumin reduced the viability and 

motility of about 30% of worms in a 

dose-dependent fashion. At higher 

concentrations, scanning electron 

microscopy showed cuticular alterations 

along the entire length of the 

roundworms. Additionally, curcumin 

exposure led to a marked rise in egg 

mortality and inhibited progression to the 

infective stage occurred in a manner 

dependent on both dose and exposure 

time. 

5 Comparison of the 

anthelmintic efficacy of 

large white ginger (Zingiber 

var. Roscoe) and turmeric 

(Curcuma longa L.) extracts 

against Ascaris Suum 

worms in vitro (Jusran et 

al., 2023) 

This experimental study 

evaluated the lethal effects of 

ginger and turmeric on Ascaris 

suum, considering both 

concentration and exposure 

time. For each extract, the 

collected samples were 

categorized into four separate 

groups.: a control group (0.9% 

NaCl) and treatment groups at 

2%, 4%, 

The lethal effects of ginger and turmeric 

differed significantly across 

concentrations (p < 0.000) compared 

with the negative control. Both extracts 

exhibited anthelmintic activity against 

Ascaris suum, which was dependent on 

concentration and exposure duration. 

 

6 In vitro assessment of the 

anthelmintic properties of 

Curcuma longa (Linn.) 

rhizome extracts (Pandey et 

al, 2018) 

Different extract concentrations 

(1, 2.5, 5, and 10 mg/mL) in 

PBS were evaluated, with 

outcomes reported as paralysis 

time and mortality rate. 

Both methanolic and aqueous extracts of 

Curcuma longa rhizome demonstrated 

significant efficacy (p ≤ 0.05) in 

inducing paralysis and mortality of 

worms at all concentrations examined, 

effects were observed within 12 hours 
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versus the negative control. Extracts 

obtained from the rhizome also 

exhibited dose-dependent activity in 

producing worm paralysis. 

7 Effects of ethanol extract of 

a combination of turmeric 

rhizome (Curcuma 

domestica) and ginger 

rhizome (Zingiber officinale 

var. Amarum)  on the 

paralysis and mortality of 

adult Ascaris suum goeze 

worm in vitro (Sahara et al, 

2020) 

Ethanol extracts of turmeric and 

ginger were tested at 0.81%, 

1.62%, 3.25%, 6.50%, and 

13.00%. Controls consisted of 

0.9% NaCl (negative) and 

pyrantel pamoate 5 mg/mL 

(positive). 

The findings indicated that higher 

concentrations of the combined ethanol 

extract of turmeric and ginger produced 

proportionally greater anthelmintic 

activity. The extract exhibited a PC50 of 

2.33% and an LC50 of 2%. 

 

The saponin compounds in this herb have the 

same mechanism of action as pyrantel pamoate. 

This drug can cause muscle paralysis by 

inhibiting the enzyme acetylcholinesterase. The 

anthelmintic properties of saponins are known to 

be due to their sapogenin or triperpenoid group, 

pentose, hexose, and uronic acid groups. The 

sapogenin group works by inhibiting the enzyme 

acetylcholinesterase. (Kuntari, 2008). 

Acetylcholinesterase functions to hydrolyze 

acetylcholine. Acetylcholine itself is a substance 

released from motor nerve endings to activate 

receptors, which initiate a series of contractions. 

Inhibiting the acetylcholinesterase enzyme will 

increase inhibition of neuromuscular impulse 

transmission, resulting in increased acetylcholine 

production and sustained contractions. This will 

cause muscle paralysis in Ascaris suum worms. 

(Syarif and Elysabeth, 2011). 

Most of the anthelmintic test studies used 

alcohol extracts in the form of ethanol or 

methanol, namely eight studies, with different 

concentrations, namely 70% and 96%. According 

to (Zhang et al, 2018), The active compounds 

contained in medicinal plants are always low. 

Therefore, precise extraction is necessary to 

achieve the desired results. One method is to use 

solvents, which is currently the most widely used 

extraction method. 

Another approach employed was in silico 

molecular docking, a technique commonly used 

to predict how small-molecule drug candidates 

interact with protein targets by estimating their 

activity and binding affinity (Mukesh and Rakesh, 

2011). This approach yields the free binding 

energy (ΔG), inhibition constant (Ki), surface 

interactions, and the amino acid residues involved 

in the interaction between the active compound 

and the target receptor. 

The binding of the active compounds of 

Turmeric Rhizome to Beta Tubulin that were 

identified showed that the free binding energy 

value of the Cyclocurcumin compound was lower 

than the value of the Mebendazole control of -

7.39 kcal/mol. For the inhibition constant, the 

results showed that only the Cyclocurcumin 

compound had an inhibition constant value below 

the Mebendazole control value, which was 3.81 

µM. The turmeric rhizome compounds with the 

greatest surface interaction values, exceeding 

Mebendazole, were Monodemethylcurcumin 

(864.165 Å), Dihydrocurcumin (806.416 Å), and 

Cyclocurcumin (802.705 Å). The amino acid 

residue similarity to the Beta Tubulin protein was 

greatest for Dihydrocurcumin with 16 amino acid 

residues. (Arfi et al, 2020). These results indicate 

that the key active substance found in turmeric 

rhizome which is predicted to have strong 

potential to bind to the target protein Beta Tubulin 

of the worm Ascaris lumbricoides, the free 

binding energy of Cyclocurcumin was –7.39 

kcal/mol. 

Molecular docking results showed that the 

ligand affinity for the microtubule protein (beta-

tubulin) cyclocurcumin had the lowest ΔG value 

of -7.39 kcal/mol, with 81% similarity in amino 

acid residues to the control.(Arfi et al 2020). 

According to (Yuliana and Dewi, 2013) The 

lower the free binding energy, the higher the 

stability and spontaneity of ligand binding to the 

target protein. 

Cyclocurcumin, a curcuminoid compound, is 

predicted to have potential as an anthelmintic 

therapy due to its high affinity for the beta-tubulin 

target protein in Ascaris lumbricoides worms. 
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Meanwhile, the control compound, mebendazole, 

is predicted to have strong potential in inhibiting 

the beta-tubulin target protein. 

 

CONCLUSION 

 

Turmeric rhizomes contain various active 

antihelminthic compounds that can treat Ascaris 

worm infections through various mechanisms, 

including inhibition of microtubulin proteins, 

muscle paralysis that inhibits motility, and 

disruption of worm digestion, leading to death. 

The active compounds in turmeric rhizomes have 

been shown to have a strong tendency to bind β-

tubulin proteins, which are vital for the movement 

of Ascaris worms. 
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