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Parasitic worms in the chicken gastrointestinal tract are a chronic problem that becomes one of the causes of economic 
losses in the poultry. The aim of the study was to evaluate the anthelmintic activity of Acanthus ilicifolius leaves 
extract against Ascaridia galli and Pheretima posthuma. In vitro anthelmintic activity test was performed using 
3 concentrations (15, 20, and 25 mg/ml) of ethanol, aqueous, and n-hexane extract of Acanthus ilicifolius leaves 
against Ascaridia galli and Pheretima posthuma. Pyrantel pamoate used as positive control, while the negative control 
using normal saline and distilled water. The vehicle control using carboxymethyl cellulose. The time to paralyze and 
time to death of worms were observed as anthelmintic activity parameter. The study also conducted phytochemical 
screening of the extract. The ethanol, aqueous and n-hexane of Acanthus ilicifolius leaves extracts of 15, 20, and 25 
mg/ml concentration showed anthelmintic activity in Ascaridia galli and Pheretima posthuma. Anthelmintic activity 
was dose-dependent manner. Meanwhile, the results of phytochemical screening showed the three types of extracts 
contained secondary metabolites such as alkaloids, flavonoids, tannins, saponins and steroids. The ethanol, aqueous 
and n-hexane extracts of Acanthus ilicifolius leaves possessed anthelmintic activity against worms Ascaridia galli and 
Pheretima posthuma.
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INTRODUCTION
Parasitic worms in the gastrointestinal tract of chicken 

are a chronic problem that become one of the causes of economic 
losses in the poultry (Newbold et al., 2017), in addition to parasitic 
resistance caused by the use and misuse of drugs in the prevention 
and treatment of parasitic infections in farm animals (Douglas et 
al., 2015; Lawal et al., 2015). Ascaridia galli (A. galli) is parasitic 
worm with the highest prevalence in poultry that can lead to 
ascaridiasis disease (Naphade, 2014; Sahu and Sinha, 2016; Silva 
et al., 2015; Belete et al., 2016; Yousfi et al., 2013).

Acanthus ilicifolius (A. ilicifolius; Acanthaceae) is one 
of the plants traditionally used as an anthelmintic. Fruit, leaves, 
bark and roots of this plant have also been used for the treatment 
of asthma, diabetes, hepatitis, inflammation and arthritis (Mani et 

al., 2008). While the leaves, roots, stems, and bark of A. ilicifolius 
have been reported to be potent antioxidants (Firdaus et al., 2013). 
A. ilicifolius in Indonesia is known as jeruju or daruju and grows 
wild in coastal areas (Quattrocchi, 2012). A. ilicifolius has been 
reported to contain secondary metabolites such as alkaloids, 
phenolic compounds, lignans, flavonoids, steroids and terpenoids 
(Wöstmann and Liebezeit, 2008; Ganesh and Vennila, 2011). This 
study was conducted to evaluate the in vitro anthelmintic activity 
of the ethanol, aqueous and n-hexane extracts from the leaves of 
A. ilicifolius against A. galli as worm parasites of chickens and 
Pheretima posthuma (P. posthuma) as a model of worms that 
infect the human digestive tract.

MATERIALS AND METHODS

Preparation and preliminary phytochemical screening of the 
extracts

The fresh leaves of A. ilicifolius were collected from 
Sungai Nipah Beach, District of Perbaungan, Serdang Bedagai, 

Ascaridia galli
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Sumatera Utara, Indonesia. The leaves were cleaned to remove 
unwanted material. The leaves were dried, then pulverized with a 
mechanical grinder. Seven hundred and fifty gram of pulverized 
leaves extracted with 8 liters of n-hexane using percolator 
apparatus. The extract was concentrated with rotary evaporator 
and freeze-dried to obtain a dry extract. Plant material residues 
were carried out the same extraction procedure using ethanol 
96%. Meanwhile, the aqueous extract of A. illicifolius leaves 
was prepared using decoction method. One hundred grams of 
powdered plant material was mixed with 1 L of distilled water and 
boiled for 60 minutes. The solution obtained was cooled, filtered, 
evaporated, and freeze-dried to obtain a dry extract. Phytochemical 
screening was performed on extracts to determine the secondary 
metabolites content (Harborne, 2012).

Experimental animal
A. galli adult worms were collected from the small 

intestine of infected chickens. Immediately after chicken 
slaughtered, the abdomen was opened and the material in the 
small intestine was taken and washed with normal saline for the 
collection of adult worms. Mean while, P. posthuma worms were 
collected from the damp soil and washed with normal saline. P. 
posthuma with 3-5 cm in length and 0.1-0.2 cm in width was used 
for anthelmintic activity test. The worms were identified in the 
Laboratory of Animal Taxonomy, Faculty of Mathematics and 
Natural Science, Universitas Sumatera Utara, Indonesia.

In vitro anthelmintic activity evaluation
Anthelmintic activity evaluation was performed with the 

adult worm motility test (Patilaya et al., 2017). A. galli and P. 
posthuma were placed in the petri dish containing 25 ml of the test 
solution. Each extract of A. ilicifolius leaves consists of a series 
concentration of 15, 20, and 25 mg/ml. Pyrantel pamoate at the 1.5 
mg/ml concentration was used as positive control, normal saline 
(A. galli) and distilled water (P. posthuma) as negative control. 
Anthelmintic activity evaluation was carried out until the worm 
in the negative control group died. The tests were carried out with 
four replication. The time to paralyze and the time to death of 
worms were observed as anthelmintic activity parameters. The 
time for paralyze of the worms was achieved when there were 
no more movements unless the worm was plagued by the touch 
or immersed in 50°C of water. The time to death of worm was 
achieved if after stimulation given or immersed in water 50°C, 
worms did not move. The experimental protocol was evaluated 
by Animal Research Ethics Committees (AREC), Universitas 
Sumatera Utara, Indonesia.

Statistical analysis
The results were analysed by comparing the time to 

paralyze and the time to death using ANOVA and Regression 
linear-test (p < 0.05). Statistical analysis was performed using 
SPSS 17 software programme.

RESULTS AND DISCUSSION
All of the extracts from A. ilicifolius leaves had anthelmintic 

activity on  A. galli and P. posthuma which could be observed 
from the time to paralyze and the time to death of worms that were 

significantly different compared with the vehicle control (CMC) and 
negative controls (normal saline and distilled water). In vitro assay of 
the anthelmintic effect of plant extracts is often done due to the low 
cost and rapid. Moreover, this test is also able to measure anthelmintic 
activity in the phase of egg hatching, larval development, and parasite 
motility without interfering with the physiological function of the host 
animal (Kumarasingha et al., 2016). 

Anthelmintic activity on A. galli
Ethanol extract at the concentration of 25 mg/ml showed 

the shortest time to give paralysis effect on A. galli compared 
to the other extracts. The ethanol extract at the concentration of 
25 mg/ml also had a faster time to death than the other extracts 
and the positive control (pyrantel pamoate 1.5 mg/ml) as shown 
in Table 1. Anthelmintic activities possessed by three types of 
extracts were dose-dependent.

Table 1: The anthelmintic activity of A. ilicifolius leaves extract against A. 
galli. 

Treatments Conc. 
(mg/ml)

Time to Paralysis 
(min)

Time to Death
(min)

Ethanolic extract 15 212.54 ± 14.92a 288.21 ± 3.95a 

20 157.31 ± 6.37b 203.22 ± 8.41b

25 96.26 ± 4.98c 139.32 ± 4.67c

Aqueous extract 15 234.66 ± 7.94a 276.02 ± 9.01a

20 171.29 ± 4.43b 222.41 ± 7.76b

25 114.83 ± 3.50c 162.78 ± 6.01c

n-Hexane extract 15 234.36 ± 2.71a 264.23 ± 12.03a

20 173.88 ± 7.10b 219.72 ± 8.06b

25 118.37 ± 5.18c 160.89 ± 10.86c

Pyrantel Pamoate 1.5 106.59 ± 4.66c 145.26  ± 4.16c

CMC 5 1,478.99 ± 19.02d 1,570.41 ± 13.83d

NaCl 0.9% 1,632.13 ± 3.26e 1,746.19 ± 5.30e

Different letters are significantly showed different anthelmintic activity (p-val-
ue < 0.05). 

The athelmintic effect was depend to the phytochemical 
constituent present in each extract. These results may be attributed 
to the content of polyphenol compounds which were higher in 
ethanolic extract compared to aqueous and n-hexane extracts. 
Ethanol solvent had better characteristics in penetrating cell walls, 
causing the release of high concentrations of polyphenol from 
plant materials (Wang, 2010). The n-hexane had low penetration 
on the plant cell wall. While the low anthelmintic activity of the 
aqueous extract against A. galli worm may be resulted from the 
activity of the polyphenol oxidase enzyme which is able to reduce 
polyphenols levels in the aqueous extract, whereas in ethanol 
solvent, this enzyme is inactive. The extraction process also used 
heat that degraded the active compounds. Several studies had also 
reported that higher flavonoid compounds were detected when 
extracted using 70% ethanol which has higher polarity than pure 
ethanol (Bimakr, 2011).

Anthelmintic activity on P. posthuma
The anthelmintic activity test on P. posthuma showed 

that aqueous extract at the concentration of 25 mg/ml had the time 
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to paralyze and the time to death of worms faster than the other 
extracts. All extracts had time to paralyze and time to death of 
worm more rapidly than the positive control pyrantel pamoate at 
1.5 mg/ml (Table 2). The anthelmintic activities produced by the 
three types of the extracts on P. posthuma were dose-dependent. In 
vitro anthelmintic evaluation used adult earthworms (P. posthuma) 
due to the anatomical structures and physiological similarities with 
round worm parasite of human gastrointestinal tract, therefore it 
can be used for initial evaluation of anthelmintic activity (Aziz et 
al., 2014).

Table 2: The anthelmintic activity of A. ilicifolius leaves extract on P. posthu-
ma.

Treatments Conc. 
(mg/ml)

Time to Paralysis 
(min)

Time to Death
(min)

Ethanolic extract 15 11.17 ± 0.12ab 14.34 ± 0.16ab

20 7.27 ± 0.38ab 10.75 ± 0.26a

25 4.06 ± 0.19a 4.78 ± 0.19a

Aqueous extract 15 10.59 ± 0.31ab 13.19 ± 0.34ab

20 8.48 ± 0.14ab 9.90 ± 0.27a

25 2.65 ± 0.30a 3.77 ± 0.24a

n-Hexane extract 15 28.86 ± 0.75b 36.26 ± 1.92b

20 16.60 ± 0.56ab 19.34 ± 0.53ab

25 6.89 ± 0.09a 8.28 ± 0.38a

Pyrantel Pamoate 1.5 202.43 ± 7.86c 250.71 ± 8.86c

CMC 5 493.02 ± 3.77d 534.90 ± 4.64d

Aquadest  - 1,398.00 ± 25.33e 1,520.22 ± 23.74e

Different letters are significantly showed different anthelmintic activity (p-val-
ue < 0.05).

Preliminary phytochemical screening showed that A. 
illicifolius leave extracts contained alkaloids, flavonoids, steroids, 
tannins and saponins. Each of these secondary metabolites has 
been reported to have an important role in causing anthelmintic 
activity.

Tannins have been reported to have mechanism of action 
in disrupting the production of energy through the uncoupling of 
oxidative phosphorylation (Sutar et al., 2010; Sharma et al., 2010). 
Another mechanism of tannin is the ability to bind with the free 
protein in the digestive tract of the host animal or a glycoprotein 
on the cuticle of the worms which causes death. Some reports 
indicate that tannins contained in the plant are able to increase the 
absorption of protein. This is obtained through the formation of 
protein complexes in the rumen, which then break down at the low 
pH in the small intestine. Increase absorption of the protein in the 
host animal showed a decrease in the nematode worm infection 
rates (Patel et al., 2010), while the direct action of tannin on the 
nematode cuticle occurs through the hydrogen bonding. This 
reaction causes skin stiffness, resulting in paralysis and the death 
of nematodes (Vidyadhar et al., 2010). 

The phytochemical screening of the extracts also revealed 
the presence of saponins. Saponins have been reported to increase 
the membrane permeability and pores formation. Both actions 
are similar to anthelmintic praziquantel and toltrazuril (Wang 
et al., 2010). The alkaloids and steroids in the extracts provide 
the suppressive effect of sucrose transfer to the small intestine 

which can reduce glucose support for worms. These effects 
together with the antioxidant effects of flavonoids can reduce the 
production of nitrate to be used in protein synthesis (Cruz, 2008). 
Alkaloids are also thought to act in the central nervous system 
of worms and cause paralysis (Roy, 2010). Paralysis and death 
of worms may also due to the mucopolysaccharide membrane 
damage by saponins and tannins. This mucoid-shaped membrane 
is a mucilaginous builder that protects the surface and cord sivory 
muscles. The membrane damage will expose the outer layer and 
allow the penetration of the chemical content of the extract to 
enter the body of the worm (Mulla et al., 2010). These results 
indicated there was a potential of A. illicifolius leaves extract to be 
used as an alternative anthelmintic.

CONCLUSION
The present study concludes that the ethanolic, aqueous 

and n-hexane extract of A. illicifolius leaves possess significant 
anthelmintic activity against A. galli and P. posthuma. Further 
research is recommended to exploring the phytochemicals content 
that was responsible for the anthelmintic activity from of A. 
illicifolius leaves extract.
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