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ABSTRACT

Objective: The study aims to evaluate the anthelmintic activity of aqueous extract of Ardisia colorata Roxb. leaves (AQEAC) using adult earthworms
(Pheretima posthuman).

Methods: The total of 24 adult earthworms were divided into four groups, with six worms in each group (n=6). The anthelmintic activity of AQEAC
at two different doses (25 mg/ml and 50 mg/ml) was evaluated by assessing the time of paralysis (min) and time of death (min) of the earthworms.
Albendazole (25 mg/ml) was used as standard and 2% gum acacia as control.

Results: The result showed that AQEAChad significant anthelmintic activity (p<0.001) in a dose-dependent manner but was less potent than the
standard drug albendazole.

Conclusion: AQEAC demonstrated significant anthelmintic activity but was less potent than the standard drug albendazole. However, further studies
with higher doses are required to evaluate the dose-dependent activity and to evaluate the exact mechanism responsible for anthelmintic activity.

Keywords: Ardisia colorata roxb., Anthelmintic activity.

© 2023 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/)

DOLI: https://dx.doi.org/10.22159/ijcpr.2023v15i1.2063 Journal homepage: https://innovareacademics.in/journals/index.php/ijcpr

INTRODUCTION

Helminthiasisisone of the most prevalent infections in humans,
affectinga significant part of the population worldwide. In the
developing countries like India, it is a substantial threat to public
health and causes anemia, malnutrition, pneumonia, and
eosinophilia [1]. According to WHO, 1.5 billion people worldwide are
infected with soil-transmitted helminths (STHs) [2]. The STH
sarethe infestation by a roundworm (Ascaris Iumbricoides),
whipworm (Trichuris trichiura), and hookworm (Ancylostoma
duodenale and Necator americanus). They enter the human body
from contaminated foodcontaining eggsof worms (faeco-oral), and
some helminths like hookworms can penetrate the skin directly.

Anthelmintics are medicines that either kill (vermicide) or expel
(vermifuge) infested helminths from the body [3]. They include the
benzimidazole class of drugs, like albendazole and mebendazole,
macrocyclic lactones like ivermectin, or pyrazinoisoquinoline
derivatives like praziquantel [4]. However, after prolonged use of
anthelmintics, the problems derived from developing resistance in
helminths to various anthelmintic compounds and classes.

In recent years globally, herbal medicines are gaining more
popularity and importance due to their safety, minimum side effects,
efficacy, and cost-effectiveness in treating various diseases.

Ardisia colorata Roxb. belongs to the family of Myrsinaceae. This
plant is considered one of the important medicinal plants in
traditional medicine all over India, more precisely in the
Northeastern part of India, for its antioxidants, anti-inflammatory,
and anti-diabetic properties. It is also a folk medicine for liver
disease, cough, and diarrhoea [5].

Phytochemical studies on chemical characterization of various parts
of A. colorataroxb. demonstrated the presence of bergenin,
rapanone, and ilexol [5, 6].

However, so far, the anthelmintic activity of Ardisia colorata Roxb.
has not been scientifically evaluated. Considering its use in
gastrointestinal ailments by locals, the present study was taken to
assess the anthelmintic effect of aqueous extract of leaves of Ardisia
colorata Roxb. on adult earthworms (Pheretima posthuma).

MATERIALS AND METHODS
Setup

The study was performed in the Department of Pharmacology,
Regional Institute of Medical Sciences, Imphal, Manipur.

Collection of plant materials

The plant was collected from the Lamphel market, Imphal west,
Manipur, in August 2021. Further, the plat was authenticated by the
Department of Botany, D. M. College, Imphal, with the ACC. No.
007.10 DMU.

Preparation of plant extract

The leaves of Ardisia colorata Roxb. were cleansed with tap water,
shade-dried, and made into a coarse powder witha mixer grinder.
Aqueous extract of leaves of Ardisia colorata Roxb. (AQEAC) was
prepared by the soxhlet extraction method described by Meshram GG
et al. [7]. Approximately 100 g of the powder was subjected to Soxhlet
extraction, using 5 L of distilled water as solvents. The dark green,
semi-solid extracts were obtained. The dried extract was scraped,
weighed, and stored in an airtight container. The yield was 10.66%.

Worm collection and authentication

The study was conducted on adult earthworm Pheretima posthuman,
as they were similar anatomically and physiologically to Ascaris
lumbricoides. The earthworms were collected from the moist soil of
the Lamphel area, Imphal west, Manipur. Worms were cleaned with
normal saline (0.9%) to remove all fecal matter and mud. The
earthworms of 5-7 cm in length and 0.4-0.5 cm width were used. The
earthworms were authenticated by the Department of Life Sciences,
Manipur University.

Experimental design

The anthelmintic assay was carried out based on the method
described by Ajayieoba et al. with some modifications [8]. The
earthworms were divided into four groups, with six worms in each
group. In group 1, 2% gum acacia was used as the control. In group
2, the standard Albendazole 25 mg/ml suspension was used. In
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group-3 and group-4, test drugs of AQEAC were used at a 25 mg/ml
dose and 50 mg/ml], respectively. Test drug and standard drugs were
dissolved in 2% gum acacia, and 10 ml of the desired formulation
were poured into separate Petridishesunder room temperature; the
worms were placed into the Petri dishes containing the extract or
the standard drug as described below in table 1.

Evaluation of anthelmintic activity

The worms were kept under close observation. Time taken for
paralysis (P) of the worms was noted during observation; no

Int J Curr Pharm Res, Vol 15, Issue 1, 19-21

spontaneous movement was found except when shaken vigorously.
Time taken for death (D) of worms were recorded when there was
movement of the worms even after vigorous shaking or when
dipped in warm water (50 °C), followed by gradual fading of their
body color.

Statistical analysis

The data obtained were analyzed using one-way ANOVA followed by
the Bonferroni test using SPSS version 25. Results were expressed in
mean+SEM. p<0.05 was considered significant.

Table 1: Distribution of earthworms in different groups and their treatment

Groups Treatment

Group-1 (Control)
Group-2 (Standard)
Group-3 (Test A)
Group-4 (Test B)

2% gum acacia

Albendazole suspension at a dose of 25 mg/ml
AQEAC at a dose of 25 mg/ml

AQEAC at a dose of 50 mg/ml

RESULTS
Phytochemical screening

A preliminary phytochemical study of an aqueous extract of Ardisia
colorata Roxb. showed the presence of tannins, saponins, flavonoids,
and alkaloids.

Anthelmintic activity

The anthelmintic activity was assessed by evaluating the time of
paralysis (P) and time of death (D) in earthworms after applying
standard drugs and different concentrations of the test drug.

Table 2 showed that the aqueous extract from leaves of Ardisia
colorata Roxb. (AQEAC) had significant anthelmintic activity when
compared with control (p<0.001). The standard drug albendazole at
25 mg/ml showed the best activity for the time of paralysis and
death (31.33+1.45 and 38.50+1.57 min, respectively), while AQEAC
(25 mg/ml) showed 82.83+1.58 and 89.00+1.77 min respectively
and AQEAC (50 mg/ml) showed 47.67+2.04 and 54.67+2.11 min
respectively for the time of paralysis and death. Moreover, a higher
dose of AQEAC (50 mg/ml) showed significant (p<0.001) increased
anthelmintic activity as depicted by the reduced time of paralysis
and death (fig. 1). However, the extract at either dose was found to
be less effective than the standard drug albendazole.

Table 2: Anthelmintic activity of AQEAC on adult earthworms

Group Drugs Time of paralysis (P) in min Time of death (D) in min
1 Control (2% gum acacia) - -

2 Standard (Albendazole 25 mg/ml) 31.33+1.45« 38.50+1.57~

3 Test A (AQEAC 25 mg/ml) 82.83+1.58"" 89.00+1.772""

4 Test B (AQEAC 50 mg/ml) 47.67+2.04"" 54.67+2.112""

n=6 in each group, values are mean+SEM. Symbols a* and b* were used to compare with groups 1 and 2, respectively. *p<0.001

Anthelmintic activity of AQEAC on adult earth worms

90 82.83

Time of paralysis (min)

m Control ™ Albendazole (25mg/ml)

m AQEAC (25mg/ml)

89

Time of death (min)

AQEAC (50mg/ml)

Fig. 1: Anthelmintic activity of AQEAC when compared to standard drug albendazole on time of paralysis and time of death

DISCUSSION

A similar study done by Datta S et al. by using the same standard
drug, Albendazole and Centella asiatica Linn extract, shows results
that are comparable with the present study [2].

A preliminary phytochemical study of the extract showed that
tannins, saponins, flavonoids, and alkaloids are present. Tannins
cause uncoupling of oxidative phosphorylation and bind to free
proteins of host GIT, resulting death of the parasite. Saponin present
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in the study causes stabilization of membrane permeability and
formation of pores, resulting death of the host-parasite [4].

A conventional anthelmintic drug like, albendazole is effective and
safe in infections caused by a parasite and are well-established
standard medicine in anthelmintic studies. The aqueous extract of
the plant is found to be more effective at a dose of 50 mg/ml, though
the extract at either dose was found less effective than the standard
medicine of albendazole.

As the plant is cheap and readily available in the local market,
therefore leaves of this plant could be categorized under
anthelmintic herbal drugs and could become a vital ingredient of the
anthelmintic formulation.

CONCLUSION

The study demonstrated that an aqueous extract of Ardisia colorata
Roxb. has significant anthelmintic activity but is less potent than the
standard drug albendazole.

However, further studies with higher doses are required to evaluate
the dose-dependent activity and the exact mechanism responsible
for anthelmintic activity.
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