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Abstract

This paper describes comparative in vitro and in vivo
anthelmintic activities of Vernonia anthelmintica (L.)
Willd. (Compositae) seeds and levamisole. In vitro stu-
dies revealed higher anthelmintic effects (p>0.05) of
crude methanol extract (CME) as compared with crude
aqueous extract (CAE) of V. anthelmintica seeds on live
Haemonchus contortus as evident from their mortality.
For in vivo studies, seeds of V. anthelmintica were admi-
nistered as crude powder (CP), CAE, and CME to sheep
naturally infected with mixed species of gastrointestinal
nematodes. /n vivo, maximum reduction (73.9%) in fecal
egg counts per gram (EPG) was recorded in sheep treated
with V. anthelmintica CAE at 3g kg™' body weight on
day 5 post-treatment (PT) followed by CP at 3g kg™
(55.6%) on day 3 PT. However, CME did not exhibit
anthelmintic activity in vivo. It was found that whereas
V. anthelmintica seeds possess anthelmintic activity
against nematodes, it was not comparable to levamisole
(97.8% to 100% reduction in EPG). It may be suggested
that further research on a large scale be carried out with
a large number of animals on higher doses than those
used in the current study; for the identification of active
principles; and for standardization of the doses and tox-
icity studies for drug development.

Keywords: Anthelmintic, sheep, trichostrongylid nema-
todes, Vernonia anthelmintica.

Introduction

Helminthiasis is among the most important animal dis-
eases inflicting heavy production losses. The disease is

highly prevalent particularly in third-world countries
(Dhar et al., 1982). Chemical control of helminths
coupled with improved management has been the impor-
tant worm control strategy throughout the world.
However, the worldwide increase in resistance of gastro-
intestinal trichostrongylids of domestic small ruminants
against conventional anthelmintics (Prichard, 1990;
Hertzberg & Bauer, 2000) and the resulting economical
damage demonstrate the urgent need for alternative
methods to reduce the worm burden in the animal. Plants
have been used from ancient times to cure diseases of
man and animals. This system of therapy is commonly
referred as Unani, folk, Eastern, or indigenous medicine
in Indo-Pakistan (Nadkarni, 1954). There are some
reports on plants with anthelmintic properties from Asia
and Africa (Akhtar et al., 2000; Alawa et al., 2003;
Lateef et al., 2003; Igbal et al., 2004), America (Pessoa
et al., 2002), and Europe (Waller et al., 2001) that have
shown that plants can be a good alternative for the treat-
ment of helminthosis.

Several Vernonia species are used widely in native
cultures as folklore remedies in different parts of the
world (Johri & Singh, 1997). V. anthelmintica (L.) Wild.
(Compositae), locally named kaliziri in Pakistan, is
widely used in the traditional medicine system of Indo-
Pakistan subcontinent in mixed prescriptions as a remedy
for different ailments both in humans and animals. To
mention a few, the plant is used for malaria fever, worms,
pain, inflammation, infections, diuresis, cancer, abortion,
and various gastrointestinal disorders (Nadkarni, 1954;
Chopra et al., 1956; Hsu, 1967; Jain & Puri, 1984; Singh &
Ali, 1989; Bhattarai, 1991; Bajpai et al., 1995; Grainger,
1996). V. anthelmintica has been used empirically as a
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dewormer in Ayruveda (Nadkarni, 1954; Chopra et al.,
1956; Said, 1969). Scientific evidence of anthelmintic
activity of V. anthelmintica has, however, been reported
in combination with other plants; for example, V. anthel-
mintica, Butea monospermsa and Carica papaya against
oxyurids of mice (Mehta & Parashra, 1966), and V.
anthelmintica and Embelia ribes as crude powder (CP)
and crude methanol extract (CME) against gastro-
intestinal nematodes of goats (Javed & Akhtar, 1990).
Hordegen et al. (2003), however, reported ineffectiveness
of V. anthelmintica plus E. ribes as alcohol extract in
experimental haemonchosis in sheep.

The current study was carried out to evaluate the
anthelmintic activity of V. anthelmintica seeds against
mixed gastrointestinal nematode infection in sheep.

Materials and Methods
Plant material

Vernonia anthelmintica seeds were procured from a local
market (Faisalabad, Punjab), and were identified and
authenticated by a botanist by comparison with speci-
mens stored in the herbarium of the Department of
Botany, University of Agriculture (Faisalabad, Pakistan).
The voucher specimen (no. 04/2001; Vernonia anthelmin-
tica seeds) is stored in the Ethnoveterinary Research and
Development Centre (EVRDC), Faculty of Veterinary
Science, University of Agriculture (Faisalabad, Pakistan).
The seeds were dried in shade, ground fine with an electric
grinder, and stored in cellophane bags at 4°C until used.

Preparation of aqueous extract

The crude aqueous extract (CAE) of the ground seeds of
V. anthelmintica was prepared according to the standard
method (Fenado et al., 1989). Briefly, 100 g of the pow-
dered flowers was mixed with 500 mL of distilled water
in a I-L flask and boiled for 1.5h. After cooling to
40°C, the “brew”” was filtered using Whatman no. 1 filter
paper. The filtrate was then concentrated in a vacuum
rotary evaporator and the extract (yield: 9.8% w/w)
stored at 4°C until required.

Preparation of methanol extract

Powdered V. anthelmintica seeds were exhaustively
extracted with methanol in a Soxhlet apparatus (Asuzu
& Onu, 1994). The CME (yield: 11.5% w/w) was evapo-
rated to dryness and stored at 4°C until used.

In vitro anthelmintic activity

The in vitro trials for anthelmintic activity of CAE
and CME were conducted on mature live Haemonchus
contortus of sheep as described previously (Sharma
et al.,, 1971). Briefly, the female mature worms were

collected from the abomasums of freshly slaughtered
sheep in the local abattoir. The worms were washed
and finally suspended in phosphate-buffered saline
(PBS). Ten worms were exposed in triplicate to each of
the following treatments in separate Petri dishes at room
temperature (25-30°C):

1. levamisole, 0.55mg mL™';

2. CAE of V. anthelmintica seeds at 25mg mL™";
3. CME of V. anthelmintica seeds at 25mg mL™";
4. PBS (control).

The inhibition of motility and/or mortality of the
worms subjected to the above treatments were used as
the criteria for anthelmintic activity. The motility was
recorded after 0, 1, 2, 3, and 6h intervals. Finally, the
treated worms were kept for 30 min in the lukewarm
fresh PBS to observe the revival of motility.

In vivo anthelmintic activity

The in vivo trials were conducted at Livestock Experi-
ment Station, Rakh Kherewala (Punjab, Pakistan). A
total of 40 Thalli sheep of both sexes aged 7-9 months,
weighing 17-22kg were randomly selected for in vivo
trials. Before the start of the experiment, the animals
were confirmed to be naturally infected with mixed spe-
cies of gastrointestinal nematodes by fecal examination
using standard qualitative and quantitative parasitologi-
cal procedures (Soulsby, 1982). Identification of nema-
tode eggs in the feces was done using standard
description of MAFF (1979) and Thienpont et al.
(1979). The animals selected were suffering from mixed
gastrointestinal nematodes species including mainly
H. contortus, Trichostrongylus colubriformis, T. axel,
Strongyloides papillosus, and Trichuris ovis. The experi-
mental sheep (n = 40) were randomly divided into eight
groups of five animals each and assigned different oral
(p-o) treatments as single dose as given below:

Group 1: untreated control.

Group 2: levamisole HCI (Nilverm 1.5%, w/v; ICI Paki-
stan Limited, Animal Health Division, Karachi,
Pakistan) at 7.5mgkg ™" body weight (b.w.).

Group 3: CP at 1gkg ! b.w.

Group 4: CP at 3gkg™! b.w.

Group 5: CAE at the equivalent dose rate 1 gkg ' b.w.
of CP.

Group 6: CAE at the equivalent dose rate 3gkg ' b.w.
of CP.

Group 7: CME at the equivalent dose rate 1 gkg ™' b.w.
of CP.

Group 8: CME at the equivalent dose rate 3gkg ™' b.w.
of CP.

Fecal samples of each group were collected in the
morning, starting from day 0 pretreatment and at days
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3, 5, 10, and 15 post-treatment (PT) and evaluated for
the presence of worm eggs by salt floatation technique
(MAFF, 1979). The eggs were counted by the McMaster
method (Soulsby, 1982). Egg count percent reduction
(ECR) (Pankavich et al., 1973) was calculated using the
following formula:

Pre-treatment egg count per gram

— Posttreatment egg count per gram

ECR (%) = % 100

Pretreatment egg count per gram

The observations were statistically analyzed using SAS
software (SAS, 1998). Test of significance between the
mean parameters was performed by analysis of variance.

Results and Discussion

In vitro results indicated the moderate anthelmintic
activity of CME of V. anthelmintica seeds as compared
with CAE, but much lower than that of levamisole
(Table 1). H. contortus has proved to be a good test
worm in in vitro study because of its longer survival in
PBS. By virtue of its longer survival, a greater number
of observations was recorded on the motility of worms.
This worm and some other strongylides have previously
been used for in vitro studies by some workers (Sharma
et al., 1971; Prakash et al., 1980; Asuzu & Njok, 1996;
Amorium et al., 1998; Sangwan & Sangwan, 1998).

In vivo, maximum ECR (73.9%) was recorded in

sheep treated with V. anthelmintica seed CAE at 3 gkg™'

b.w. on day 5 PT followed by CP (ECR = 55.6%) at
3gkg' b.w. on day 3 PT (Fig. 1). The in vivo anthelmin-
tic activity of CAE was consistent with the in vitro find-
ings, whereas in vivo results did not support in vitro
findings in case of CME. The CME did not exhibit
anthelmintic activity in vivo (data not shown). This dif-
ference in CME activity may be due to different in vivo
physiological conditions that could have altered the
chemistry of active principles.

This is the first scientific evidence of anthelmintic
activity of V. anthelmintica. Previously, however, mixed
prescriptions of V. anthelmintica and B. monosperma or
E. ribes have been shown to possess anthelmintic effects

Table 1.
comparison with positive control (levamisole).
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Figure 1. Reduction in eggs per gram (EPG) of feces in sheep
treated with different doses and forms of Vernonia anthelmin-
tica compared with control group.

in mice and goats (Mehta & Parashra, 1966; Javed &
Akhtar, 1990). The prescription (V. anthelmintica and
E. ribes) as alcohol extracts was reported to be ineffective
in experimental haemonchosis in sheep (Hordegen et al.,
2003).

Therefore, in principle, a comparison cannot be made
between the anthelmintic activities of V. anthelmintica
alone (as reported in this study) and mixed prescriptions
as described above. The rationale for using mixed pre-
scriptions for anthelmintic purposes in traditional medi-
cine is not available in the literature. However, the
synergistic or antagonistic activities of the active princi-
ples of the mixed prescriptions of different plants needs
to be elaborated.

In the current study, an increase in the dose of both
CP and CAE resulted in an increase in the anthelmintic
activity (Fig. 1). The higher doses also resulted in early
onset of activity. Graded dose response substantiated
the presence of bioactive compound(s) responsible for
anthelmintic activity in both CP and CAE of seeds of
V. anthelmintica. A minor fluctuation in EPG was, how-
ever, observed among various days post-treatment,
which was lesser in case of CAE as compared with that
in animals treated with CP.

In vitro effect of crude aqueous and methanol extracts of Vernonia anthelmintica on Haemonchus contortus of sheep in

Mean number of worms showing motility at different hours post exposure

Treatments Oh 1h 2h 3h 6h Fresh PBS for 30 min*
Levamisole at 0.55mg mL ™ 10.0¢ 3.6° 1.6¢ 0.3 0¢ 04

Vernonia anthelmintica CAE (at 25mg mL™) 10.0¢ 10.0“ 9.0¢ 8.6¢ 8.67 8.6°
Vernonia anthelmintica CME (at 25mg mL™")  10.0¢ 10.0¢ 8.6° 8.3% 5.0° 5.0

PBS 10.0¢ 10.0¢ 10.0¢ 10.0¢ 9.6 9.6

@“IMeans marked with similar letters in a row do not differ significantly at p >0.05.
*Indicates that worms were placed in PBS after exposure of 6 h to the treatments to confirm their mortality.
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The fluctuation in EPG can be attributed to the
variety of nematode species, differences in their fecundity
and susceptibility to the drug, and environmental influ-
ences. The varying susceptibility of different species of
nematodes is substantiated by Hoérdegen et al. (2003)
who found no anthelmintic activity of V. anthelmintica
and E. ribes mixture against H. contortus while Trichos-
trongylus colubriformis number decreased after this treat-
ment. Therefore, the assumptions made above would be
logical, particularly when seen with an almost similar
fluctuation in EPG in untreated group of animals (data
not shown).

Some components of the seed, such as vernodlin,
vernodalol, and vernolic acid, have been isolated and
identified (Asaka et al., 1977; Lambertini, et al., 2004)
and are known to have bitter taste and these bitter prin-
ciples may be responsible for the anthelmintic activity of
V. anthelmintica. Other extracts from Vernonia species,
such as the n-hexane from the leaves of V. brasiliana L.
Druce, showed an in vitro antiplasmodial activity, which
was attributed to lupeol (Alves et al., 1997). Sesquiter-
pene lactones such as vernolepin, vernolin, vernolide,
vernodalin, and hydroxyvernodalin, isolated from
V. amygdalina leaves, have been reported to exhibit anti-
plasmodial activity against Plasmodium falciparum
strains (Phillipson et al., 1993). In the current study,
the active principle(s) responsible for the anthelmintic
activity seems to be water soluble. This can, to some
extent, be supported by more persistent anthelmintic
effect and lesser fluctuation in EPG in animals treated
with CAE as compared with CP (Fig. 1). The anthelmin-
tic activity of V. anthelmintica may be attributed to its
sesquiterpene lactones vernodalin, vernolide, and hydro-
xyvernolide, and steroid-related constituents vernonio-
side BI and vernoniod BI (Gasquet et al., 1985;
Koshimizu et al., 1994). Additionally, the anthelmintic
property of V. anthelmintica may be due to a cathartic
effect (Al Magboul et al., 1997; Awe & Makinde, 1999)
as reported in different Vernonia species, but further
studies are needed to confirm all these speculations.

Conclusions

Based on the results of the current study, the use of
V. anthelmintica seeds as an anthelmintic in the form of
water decoction is recommended. Quality controlled
extracts of V. anthelmintica seeds alone or possibly iso-
lated bioactive compounds could be a promising alterna-
tive to conventional anthelmintics for the treatment of
gastrointestinal trichostrongylides of small ruminants in
the future. Such a treatment could be used in control
strategies against gastrointestinal nematodes in organic
and conventional production systems. For this purpose,
controlled experiments for the toxicity and efficacy of
different extracts and fractions of V. anthelmintica at

different doses against different species of nematodes
are recommended for further studies.
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