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1. Introduction

   Booming widespread of the helminthic problems is highest 
in countries with warm, moist climates and poor sanitation. 
Numbers of cases are seen in Asia (72%), Africa (12%), and 
South America (8%). In typical area of Southeast Asia, 
prevalence rate is as 92% in children. Ascariasis represents 
third most common helminthic infection in the United States 
with approximately 4 million people affected; the majority of 
cases arise in immigrants from endemic regions. Around as 
many as 1.5 to 2 billion people worldwide have been infected 
with helminths and associated complications[1]. Hence, in 
the present study we are engrossing over the anthelmintic 

activity.
   From the ancient era, the process of development 
and gathering of the knowledge about the plants and its 
traditional medicinal use has become the one of the basis for 
the cure of the general ailments. Borassus flabellifer Linn. 
(B. flabellifer) characterised as unbranched tall dioecious 
plant with a stout trunk. It is cultivated throughout the 
plains of India, Bangladesh, Burma, Sri lanka, Malaysia, 
and tropical Africa[2]. Palmyra palm (B. flabellifer) is a palm 
tree belonging to the family Palmae and the sub-family 
Boracidae generally found in the Asian continent. Borassus 
aethiopum Mart, B. flabellifer Linn and Borassus sundaicus 
Becc are the most economical and important species of 
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Objective: To investigate the anthelmintic activity of Borassus flabellifer (B. flabellifer) Linn. 
leaves against Indian adult earth worms (Pheretima  posthuma). 
Methods: The B. flabellifer leaves and Indian adult earth worms (Pheretima posthuma) were 
collected and authenticated. Earth worms were grouped and treated with extract at 10, 20 and 50 
mg/mL concentration, albendazole (10 mg/mL) as a standard and normal saline. The paralysis time 
and mortality time was considered as indicator of anthelmintic efficacy.  
Results: All the extracts showed concentration dependent activity but significant activity was 
observed at 50 mg/mL. At concentration 50 mg/mL extract pertained better activity with paralysis 
time (13.3 min) and death times (17.92 min) when compared to standard albendazole. 
Conclusions: The study findings reveal that the methanolic extract of B. flabellifer leaves has 
effective anthelmintic activity against Indian adult earth worms.
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genus Borassus[3]. B. flabellifer mainly contains gums, 
albuminoids, fats, steroidal glycosides, and carbohydrate 
like sucrose. It also contains spirostane type steroids like 
borassosides and dioscin[4]. Seed coat extract of the B. 
flabellifer shows antimicrobial activity[5]. Male inflorescence 
has significant anti-inflammatory activity[6]. Almost all 
parts of the palm are used medicinally. Traditionally root is 
used as diuretic and anthelmintic and fruits are useful in 
diverse situation like dyspepsia, flatulence, colic and skin 
disease[7,8].

2. Materials and methods

2.1. Plant material collection and authentication

   B. flabellifer leaves were collected from Kurnapalli, 
Nizamabad district, in the state of Andhra pradesh, India 
and authenticated by Dr. B. D. Gachande associate professor 
of botany department, N. E. S. Science College, Nanded, 
Maharashtra, India.

2.2. Preparation of plant extract

   The leaves were shade dried for 7 d and powder was 
prepared by using grinder (Coarse powder by sieve no.10, 
manual)[9]. The powdered dried leaves were extracted with 
methanol by using Soxhlet apparatus. After extraction 
the solvent was evaporated and concentrated extract was 
obtained[10,11]. 

2.3. Phytochemical screening

   The phytochemical study of the extract was carried out 
using standard procedures[11-13]. Leaves of B. flabellifer plant 
were primarily intended for the phytochemical analysis and 
detection of major chemical constituents were carried out. 

2.4. Worm collection and authentication

   Indian adult earth worms [Pheretima posthuma (P. 
posthuma)] were used to study anthelmintic activity of the 
plant extracts. The adult earth worms were collected from 
moist soil of Vishnupuri, Nanded, Maharashtra, India. 
Worms with the length of 4-5 cm and width of 0.2-0.3 cm 
utilised for whole experiment which were authenticated at 
Department of Zoology, N.E.S. Science College, Nanded, 
India. The earth worms obtained resembled with intestinal 

roundworm parasites of human beings both anatomically and 
physiologically and hence were considered for anthelmintic 
activity[14].

2.5. Drugs and chemicals 

   Albendazole and saline water were prepared as the drugs 
and chemicals in the experiment.

2.6. Preparation of test drug and reference drug

   Extracts for in vitro study were prepared as, having 
concentration 10mg/mL, 20mg/mL, 50mg/mL. Samples 
of methanolic extract were prepared by dissolving 100 
mg, 200 mg, and 500 mg crude extract of each in 1 mL 
dimethylsulfoxide and made the volume up to 10 mL 
with normal saline solution and final concentration of 
samples achieved were 10 mg/mL, 20 mg/mL, and 50mg/mL 
respectively. Normal saline solution was used as control and 
albendazole was used as the standard drug for this study[15,16]. 

2.7. Anthelmintic activity

   Anthelmintic study of extract was carried out at 
concentrations 10, 20, 50 mg/mL against the Indian earth 
worms (P. posthuma) by affirming the method of Hussain et 
al. Five groups of Indian earth worms, each containing five 
earth worms approximately of equal size were used for the 
study. Three groups of earth worms were tested with extract 
of different concentrations (10 mg/mL, 20 mg/mL, and 50 mg/
mL) and one group was treated with 10 mg/mL with reference 
standard as albendazole and one group was used as control 
which is treated with normal saline[14,15]. The anthelmintic 
activity on earth worm was observed and time required for 
paralysis and death recorded.

2.8. Statistical analysis 

   All data were expressed as the mean依SEM. Data was 
subjected to one way ANOVA followed by Dunnett test. 
The statistical analysis was conducted with Graph pad 
Instat Software (Version 3, USA). The values of P<0.05 were 
considered as statistically significant.

3. Results

   Preliminary phytochemical investigation of extract revealed 
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the presence of tannins, steroidal saponins, carbohydrates 
and fats. The effect of different concentrations of methanolic 
extract of B. flabellifer leaves and albendazole on pheretima 
posthuma is depicted in Table 1. The dose dependent 
onset of paralysis and mortality were observed in the earth 
worms treated with the extract which was compared with 
albendazole as reference drug. The methanolic extract at 10, 
20, 50 mg/mL concentrations showed paralysis time as 15.93, 
14.96, 13.23 min and death time as 24.89, 21.90, 17.92 min 
respectively (Figure 1). At highest concentration it produces 
paralysis and death in short time which is comparable with 
albendazole (Figure 1c). The albendazole treated group at 
concentration 10 mg/mL showed the paralysis time 14.19 min 
and death time as 17.36 min (Figure 2). The normal saline 
solution treated earth worms have not showed any change 
in physical activity and remained active with whole body 
movements (Figure 3). The paralysed earth worms has not 
shown any movement and remains scattered (Figure 1) in the 
media whereas earth worms which did not showed paralysis 
remained mobilized and aggregates many times (Figure 3).  

Table 1 
In vitro effect of different concentration of methanolic extract B. 
flabellifer leaves and albendazole on survival of Indian earth warms.
Control/ 
Albendazole/ 
Extract

Concentration of 
albendazole/extract 

(mg/mL)

Time taken in minutes

Paralysis Death

Control Saline - -
Albendazole 10 14.19依0.184 17.36 依0.107
Extract 10    15.93依0.229**    24.89依0.157**

20    14.96依0.124**    21.90依0.168**

50    13.23依0.089**    17.92依0.311**

P>0.05, *P<0.05, **P<0.01 values are in mean依SEM, n=5, when 
compared with albendazole and results were analyzed by one way 
ANOVA followed by Dunnttes multiple comparision test. Values of 
P<0.05 were considered as statistically significant.

a b

c

Figure 1. Effect of methanolic extract of B. flabellifer leaves on paralysis and 
mortality time for 10 mg/mL (a), 20 mg/mL (b) and 50 mg/mL (c) concentration.

Figure 2. Effect of albendazole on paralysis and mortality time for 10 mg/mL 
concentration.

Figure 3. Normal saline treated earth warms remained active. Paralysis or 
mortality was not observed.

4. Discussion

   P. posthuma exposed to different concentrations of 
methanolic extract of B. flabellifer leaves revealed a 
dose-dependent alteration in physical activity, paralysis 
and death. The results were subjected to one way ANOVA 
followed by Dunnett test and mean依SEM were calculated for 
all concentrations of extract. The anthelmintic efficacy on 
earth worms pheretima posthuma summerized in Table 1 
reveals that methanolic extracts at different concentration 
has shown paralysis and death of earth worms and it was 
compared with albendazole as reference drug. Albendazole 
produces metabolic disruption at a number of different 
sites, most of which are involved in energy production in the 
parasite leading to death of earth worms[17].
   All the concentrations of leaves extract of B. flabellifer 
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showed change in movement of earth worm which eventually 
progressed to death but the significant effect was observed 
at 50 mg/mL concentration. The present anthelmintic 
efficacy of extract may be because of presence of various 
phytoconstituents. Active anthelmintic components of B. 
flabellifer are not known; however, phytochemical screening 
and literature are reported to contain tannins, steroidal 
saponins, carbohydrates and fats[7,8]. Several phytochemicals 
have potential to alter metabolic pathways of earthworms 
and thereby produces mortality in earth worms. Tannins are 
one of such potential chemical constituent responsible for 
the anthelmintic activity which has ability to bind with the 
free proteins present in the gastrointestinal tract of earth 
worm and cause death[11,18]. Several mechanism contribute 
in anthelmintic effect of tannins like inducing formation 
of protein complexes by increasing supply of digestible 
proteins, imposing larval starvation by engaging free 
proteins available in the tubes, reducing energy production 
by uncoupling oxidative phosphorylation and interfering 
with nematodes cuticle that leads to paralysis[14,19]. Plants 
rich in tannin as main chemical constituents have potent 
anthelmintic activity and may therefore estimate as a strong 
choice to control nematodes[20]. Also steroids are known to 
have an effect on membrane permeability and pore formation 
of parasites thereby leads to mortality of parasites[14,19]. 
Steroidal saponin also produces disruption of monogenea 
teguments[14,19], microvilli that acts as an absorptive surface 
in the earth worms[21]. Alkaloids in parasite reduces nitrate 
generation thereby decreases ribosomal and mitochondrial 
protein synthesis[22,23] and interferes with the synthesis and 
activities of DNA and RNA[19,22], inhibits glucose supply[14,19] 

and causes paralysis of worms by acting on central nervous 
system[24].
   The significant effectiveness of methanolic extract of B. 
flabellifer leaves as anthelmintic activity might be due to 
presence of phytochemicals like tannins that further needs 
to screen for precise anthelmintic mechanism. Further in 
vivo study is required for evaluation of B. flabellifer for its 
effectiveness and pharmacological rationale as anthelmintic 
agent. Although further study is needed but still the plant 
exhibits significant anthelmintic potential which is useful for 
the management of diverse diseases caused by worms. 
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Comments 

Background
   The helminth infections are the most common infections 
worldwide and affect majority of the population of world. The 
infection is common in children. The major hindrance in the 
effective management of helminthiasis is rapid resistance 
to synthetic antheminthic drugs. Various other factors like 
safe water and sanitation, hygiene, poor health facilities also 
contribute in the wide spread of disease. Use of plants like B. 
flabellifer that are referred in traditional medication might be 
in helpful in helminth infections as they do not possess any 
side effects.
  
Research frontiers
   The present research work depicts anthelmintic activity of 
B. flabellifer Linn. leaves (Palmae) against P. posthuma and 
assessed by comparing paralysis time and mortality time with 
standard. 

Related reports
   Infection of intestinal parasitic worms like P. posthuma leads 
to helminthiasis associated complications. Traditional system 
of herbal medicine has been found to be effective in managing 
such parasitic infections.

Innovations & breakthroughs
   B. flabellifer commonly known as palmyra palm is a 
medicinal plant used in various ayurvedic formulations and 
almost all parts of the palm are used medicinally. This study 
has shown that extract of B. flabellifer leaves has effective 
anthelmintic activity against Indian adult earth worms.
  
Applications
   B. flabellifer is commonly found and medicinally useful 
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tree. The outcomes of the present study suggest that B. 
flabellifer has potential against parasitic earth worms and 
might be significant to manage helminthiasis associated 
complications.

Peer review
   This is valuable study in which the authors evaluated 
anthelmintic potency of B. flabellifer aganist P. posthuma. 
The results are significant and focus effectiveness of B. 
flabellifer for managing parasite associated infections and 
complications.
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