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ABSTRACT: Ethno botanical studies reveal that the indigenous knowledge of a community is a key player in the
identification of medicinal plants and such plants have been often tested by generations of indigenous people. In the
present investigation, the hydro-alcoholic extracts of leaves of Azadirachta indica (Neem) and Swertia chirayta
(Chirayta) were assessed for anti-helminthic potential against helminths (earthworms were used as model) at 10, 50
and 100 mg/ml. No anti-helminthic potential was observed at 10 mg/ml of dose of the hydro-alcoholic extracts of
Swertia chirayta. The hydro-alcoholic extracts of both the plants showed significant anti-helminthic activity on
selected worms at higher doses. Hydro-alcoholic leaves extracts of Azadirachta indica (Neem) was found to be more
active as compared to hydro-alcoholic whole plant extracts of Swertia chirayta (Chirayta) at concentration of 100
mg/ml. It was observed that with the variation in dose, the death time and paralysis time of the worms’ decreases.
The results indicated that extracts possessed dose dependent anti-helminthic activity. The results were compared to
Piperazine citrate and Albendazole (15 mg/ml). The hydro-alcoholic extracts demonstrated paralysis as well as death
of worms in a less time in comparison to the standard drugs. The anti-helminthic activity of the extracts indicates the
presence of active principle responsible for anti-helminthic activity.
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INTRODUCTION

Helminthiasis is one of the most important animal diseases worldwide that can cause heavy production losses in
grazing animals. The disease is prevalent all over the world especially in developing countries (Ibrahim M.A. et al.,
1984) and is always associated with poor management practices and inadequate and inappropriate control strategies.
An integrated approach is required for the effective control of helminths which includes strategic and tactical use of
anthelmintics which remains the corner stone to this end and careful management of grazing lands including control
of stocking rates and appropriate rotation strategies. Role of vaccinations is also vital for the control of various
parasitic diseases as in the case of lungworms. However, various problems have emerged with the use of
anthelmintics and among them; resistance against various species of helminthes is of utmost importance to different
anthelmintic compounds and classes, as well as chemical residue and toxicity problems. In addition, recognition of
the antigenic complexity of parasites has slowed vaccine development. For these various reasons, interest in the
screening of medicinal plants for their anthelmintic activity remains of great scientific significance despite extensive
use of synthetic chemicals in modern clinical practices all over the world. The plant kingdom is known to provide a
rich source of botanical anthelmintics, antibacterials and insecticides. A number of medicinal plants have been used
to treat parasitic infections in man and animals. However, their scientific evaluation as compared to commercial
anthelmintics is limited. Plants with anthelmintic activity have been reviewed (Githiori J.B. et al., 2004).

In the beginning, most of the in vitro researches regarding anthelmintic activity of plants, their different extracts or
oils have been based on their toxic effects on earthworm, Pheritima posthuma. Most of these substances which are
toxic to earthworms produce a primary irritation or agitation that results in the withdrawal of the worm from the
neighborhood of the poison.
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By asset of this effect, anti-helminthics doubtless often drive out the parasite when the concentration does not get
sufficiently higher to kill the worm. Some workers have also used hookworms, Haemonchus contortus, and
tapeworms and/or Ascaris lumbricoides for the evaluation of in vitro anthelmintic tivity of different plant materials.
A modified egg hatch assay (Chartier C. et al., 2001) is often used to evaluate the effect of plant products against
eggs of Haemonchus contortus or other trichostrongylids. Some other researchers conducting in vitro studies have
used an alteration of the larval development assay (LDA) or larval motility tests which are commonly used for
testing of resistance of parasites to anthelmintics (Leathwick D.M. et al., 2001; Muhammad G. et al., 2004; Cox
P.A., 2001; Dhar D.N. et al., 1982). In the present study, some traditional medicinal plants were screened for anti-
helminthic potential in lieu for isolation of natural molecules which can be utilized to formulate the anti-helminthic
drugs and show no side symptoms and resistance.

MATERIALS AND METHODS

The chemicals and reagents used were of Analytical grade and were procured from Ranchem and CDH. Standard
anti-helminthic drugs (positive controls), viz. Albendazole and Piperazine citrate were procured as gift samples from
Ranbaxy Health Care Pvt. Ltd., Gurgaon.

Collection of Plant material

The plants were selected on the basis of information of traditional healers. The plants, Azadirachta indica (Neem)
and Swertia chirayta (Chirayta) belonging to families, Meliaceae and Gentianaceae respectively were selected for the
study. The herbariums of plant material were prepared and were further identified by Dr. Ajai Swami, Chinmaya
Degree College, Haridwar (U.K). Leaves of Neem and whole plant material of Chirayta were dried under shade and
ground to form the fine powder.

Preparation of Solvent Extracts

Each of the powdered plant material was soaked in approximately 400 ml of hydro-alcoholic solvent (50 % v/v), on
an electrical shaker for three hours at room temperature and then left to stand overnight. The mixtures were filtered
into conical flasks using Whatmann filter paper No. 1. The filtrate was then concentrated on a rotary evaporator at
50°C to yield semi-solid masses whose weights were determined. The extracts were then stored in a refrigerator at
4°C (Akhtar M.S. et al., 2000).

Anti-helminthic Bioassay

Healthy adult Indian earthworms, Pheretima postuma, (Annelida, Megescolecidae) due to its anatomical and
physiological resemblance with the intestinal roundworm parasites of human beings (Igbal Z. et al., 2001a; 2001b)
were used in the study.

Assessment of Anti-helminthic activity

Anti-helminthic activity was assessed using earthworms by the reported methods with slight modifications (Igbal Z.
et al., 2004). Samples for anti-helminthic activity were prepared by dissolving 2.5 gm dried crude extracts in 25 ml
of 1 % N-saline (0.85 % Sodium chloride) solution. N-saline was used as the vehicle/control. To obtain a stock
solution, different working solutions of the extracts were prepared to get a concentration range of 10, 50 and 100
mg/ml. The anti-helminthic activity was evaluated on adult Indian earthworm, Pheretima posthuma due to its
anatomical and physiological resemblance with the intestinal round worm parasites of human being (Igbal Z. et al.,
2005). The anti-helminthic activity of the extracts was determined (Igbal Z. et al., 2006a). Six earthworms were
soaked separately within the petridishes in hydro-alcoholic plant extracts within 5 groups at 0 time. The time (in
minutes) of paralysis and death of earthworms were recorded after placing in the extracts. Paralysis is meant by the
motility of the earthworms after their placement in the extracts and controls. The death time shows the non-
motility/death of the worms.

Groups subjected for the study:

I Group: Vehicle/Negative Control: 1 % N-saline (0.85 % Sodium chloride)

11 Group: Positive Control: Piperazine citrate (15 mg/ml)

111 Group: Positive Control: Albendazole (15 mg/ml)

IV Group: Test: Hydro-alcoholic extract of Azadirachta indica (Neem)- 10 mg/ml

V Group: Test: Hydro-alcoholic extract of Azadirachta indica (Neem)- 50 mg/ml

VI Group: Test: Hydro-alcoholic extract of Azadirachta indica (Neem)- 100 mg/ml

VII Group: Test: Hydro-alcoholic extract of Swertia chirayta (Chirayta)- 10 mg/mi

VI Group: Test: Hydro-alcoholic extract of Swertia chirayta (Chirayta)- 50 mg/ml

IX Group: Test: Hydro-alcoholic extract of Swertia chirayta (Chirayta)- 100 mg/mi
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RESULTS AND DISCUSSION

Anti-helminthic assay

Hydro-alcoholic extracts of leaves of Azadirachta indica (Neem) and Swertia chirayta (Chirayta) showed significant
anti-helminthic activity on selected worms at higher doses much more effectively. Hydro-alcoholic leaves extracts of
Azadirachta indica (Neem) was found to be more active as compared to hydro-alcoholic whole plant extracts of
Swertia chirayta (Chirayta) at concentration of 100 mg/ml. The hydro-alcoholic extract of Swertia chirayta
(Chirayta) did not showed anti-helminthic activity unlike to that of Azadirachta indica (Neem) at 10 mg/ml. The
results indicated that extracts possessed dose dependent anti-helminthic activity. The hydro-alcoholic extracts
demonstrated paralysis as well as death of worms in a less time as compared to Piperazine Citrate and Albendazole
(15 mg/ml). The anti-helminthic activity of the extracts indicates the presence of active principle responsible for anti-
helminthic activity. The results of anti-helminthic activity are recorded in Table 1 and Figure 1 (a & b).

Table 1: Anti-helminthic activity of plant extracts and standard drugs

Grou Treatment Concentration | Paralysis time | Death time
P B {Img'ml) {Iminutes) {minutes)
1 Vehicle: 1 % N-Saline —- No activity Mo actmwity
a2 Fositive Cﬂl}tl‘ﬂll Fiperazine 15 mg/ml 93 340 6 97 3405
citrate
3 Fositive Control:
Albendazole 15 mg'ml 25 6X06 29505
4 Hvd lcoholic extract of 10 mg'ml 28.17+£0.2 35.07+£0.2
ydro-alcoholic extrac .
- b -1 AAED
Azadirachta indica (Neem) S0 mg 1Tq 1715202 23.43£02
**100 mg/ml 1012402 20.15+£0.2
56.03+0.2 7502402
s Hydro-alcoholic extract of i[? ns n:l 36054000 15 0E0.0
Sweritia chirayia (Chirayta) = mg-l. : : : :
i *100 mg/ml 2514402 5512402

Note: *Extracts (100 mg/ml) showing anti-helminthic activity in dose dependent manner;
** Potent extract; Level of significance-p<0.5

Figure 1(a): Earthworms motility (paralytic movement) at different doses of botanicals extracts and control

The results were found to be significant at p<0.5. Hydro-alcoholic extracts of leaves of Azadirachta indica and
hydro-alcoholic extracts of whole plant of Swertia chirayta showed significant anti-helminthic activity on worms.
The extracts were found to have potent anti-helminthic activity in dose dependent manner. Hydro-alcoholic extract of
Azadirachta indica found to be more active as compared to Swertia chirayta at 100 mg/ml.
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The extracts were found to have potent and significant activity in comparison to standard traditional anti-helminthic
drugs, Albendazole and Piperazine citrate at 100 mg/ml. The results are in accordance with the previous studies
reporting Azadirachta indica as anti-helminthic drug (Igbal Z. et al., 2006b; 2006c). Although lesser studies are
reported on the anti-helminthic potential of Swertia chirayta but some of the previous studies done on this aspect
reported its anti-helminthic potential (Gaur R.D., 1999). Further studies are however needed to isolate the active
principle from extracts of Swertia chirayta responsible for anti-helminthic activity.

Figure 1(b): Earthworms non-motility in extracts and control (non paralytic movement/ death)
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