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ABSTRACT - Development of anthelmintic resistance against commonly used anthelmintics in gastrointestinal
nematodes of small ruminants has awakened interest in the study of medicinal plants as alternative sources of
anthelmintics. The present study was carried out to evaluate the ovicidal efficacy of Trachyspermum ammi seeds,
used locally as anthelmintic for worm control in sheep. Egg hatch test (EHT) was conducted on Haemonchus contortus
ova to investigate the in vitro ovicidal effect of crude aqueous (CAE) and methnolic extracts (CME). Lethal
concentration 50 (LCsp) values of CAE and CME of T. ammi seeds were 0.1698 and 0.1828 mg/ml, respectively. This
present study suggests further large scale pharmacological and toxicological studies for its safer use in veterinary

medicine.
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INTRODUCTION

Gastrointestinal nematodes have been found to be of
great economic importance in domesticated livestock
throughout the world (1) because of their adverse
effects on productivity. Livestock producers have
generally derived substantial benefits from the use of
anthelmintics in controlling livestock parasitosis. In
developing countries, like Pakistan, small scale farmers
have a limited access to the commercially available
anthelmintics and veterinary services either due to
their non-availability or high costs. Most of the
farmers, therefore, have to rely on the
ethnoveterinary medicine as in some other parts of the
world (2).

Plants constitute major part of traditional veterinary
practices and have been found to be a rich source of
botanical anthelmintics in animals for centuries (3-5).
Trachyspermum ammi (L.) Sprague ex Turril
(Umbelliferae) locally named as Ajwain in Pakistan, is
commonly used in ethnoveterinary medicine (6) in
different digestive disorders (7) and as an anthelmintic
(8) as ‘massaulas’ (physic drench/balls) and water
decoction. The seeds of T. ammi have several
therapeutic effects including diuretic, anti-emetic,
analgesic, anti-asthma, and anti-dyspnea effects (9).
They also have a therapeutic effect on some
cutaneous, neural, and urinary tract disorders. T.
ammi is, therefore, used in household remedies. A
watery extract of this plant is widely used to relieve
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grippe in children. In diarrhea, either roasted seeds
are taken or a watery extract is made from them and
given as a draught (10). The use of T. ammi seeds as an
anthelmintic lacks scientific evidence. The present study
was, therefore, carried out to evaluate the in vitro
anthelmintic/ovicidal activity of T. ammi seed against
Haemonchus contortus eggs.

MATERIALS AND METHODS

Plant material

Trachyspermum ammi seeds were procured from local
market (Faisalabad, Punjab), identified  and
authenticated by a botanist from the preserved samples
in the Herbarium, Department of Botany, University of
Agriculture, Faisalabad-Pakistan. The voucher specimen
(No. 13/2002; Trachyspermum ammi seeds) is stored in
the Ethnoveterinary Research and Development Centre
(EVRDC), Faculty of Veterinary Science, University of
Agriculture, Faisalabad, Pakistan. Dried seeds were
ground to a powder in an electric mill and stored in
cellophane bags at 4°C until use.

Preparation of the aqueous extract

Crude aqueous extract (CAE) of the powdered T. ammi
seeds were prepared as described previously by Fenado
et al., (11). Briefly, 100 g of the powdered seeds were
mixed with 500mL of distilled water in a 1 L flask and
boiled for 1.5 h. Following cooling to 40°C, the ‘brew’
was filtered using Whatman No.1 filter paper. The
filtrate was then concentrated in a vacuum rotary
evaporator (yield (%): 17.6 w/w) and the extract
stored at 4°C until required.

Net
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Preparation of the methanolic extract:

Powdered T. ammi seeds were exhaustively extracted
with methanol in a Soxhlet’s apparatus (12). The crude
methanolic extract (CME) was evaporated to dryness
and stored at 4°C until used (yield (%): 11.3 w/w).

In vitro ovicidal activity

Egg recovery:

Adult female Haemonchus contortus were collected
after giving the longitudinal incision along the greater
curvature of abomasums of naturally infected sheep.
The worms present in ingesta or attached to the
surface of guts were picked manually using forceps and
placed in a bottle containing cool (4°C) PBS (pH 7.2)
and later were triturated in pestle and mortar. The
suspension was filtered through sieves of different
sizes based on the nematode species into a bowl.
Filtrate was centrifuged in Clayton Lane tubes for 2
min at about 300 x g and supernatant was discarded.
Tubes were agitated to loosen the sediment and then
saturated sodium chloride solution was added until a
meniscus formed above the tube. A cover slip was
placed and sample re-centrifuged for 2 min at about
130 x g. Coverslip was plucked off carefully from tubes
and eggs were washed off into a conical glass
centrifuge tube. Tube was filled with water and
centrifuged for 2 min at about 300 x g. Supernatant
was decanted and eggs were re-suspended in water.
The eggs were then washed thrice in distilled water
and adjusted to a 500 eggs per milliliter using the
McMaster technique (13).

Test Procedure

Egg hatch test was conducted by the method described
by Coles et al., (14). Eggs suspension of (0.2 ml; 100
eggs) was distributed in a 24-flat-bottomed microtitre
plate and mixed with the same volume of different
concentrations (0.15 to 5 mg mL") of plant extract
i.e., CAE and CME. The control plates contained the
diluent water and the egg solution. The eggs were
incubated in this mixture at 27°C. After 48 h, a drop of
Lugol’s iodine solution was added to stop the eggs from
hatching. All the eggs and first-stage larvae (L1) in
each plate were counted. There were three replicates
for each treatment and control.

Statistical analysis:

Probit transformation was performed to transform a
typical sigmoid dose-response curve to linear function
(15). The extract concentration required to prevent 50%
i.e., lethal concentration 50 (LCsg) of eggs from hatching
was calculated from this linear regression (for y = 0 on
the probit scale).
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Results and discussion

Both aqueous and methanolic extracts of T. ammi
demonstrated inhibitory effects on hatching of eggs. The

LCsp was determined graphically from the regression
equation as shown in Figs 1 and 2.
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Fig. 1 Linear relationships between egg hatching %
on the probit scale of trichostrongylid nematodes and
T. ammi seeds aqueous extract concentrations
(mg/ml)
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Fig. 2 Linear relationships between egg hatching %
on the probit scale of trichostrongylid nematodes and
T. ammi seeds methanolic extract concentrations
(mg/ml)

The calculated LCs, values of aqueous and methanolic
extracts of T. ammi were 0.1698 and 0.1828 mg/ml,
respectively. The regression values and correlation of
regression of the aqueous extract were y = -1.0008x +
3.8562 and R? = 0.575, respectively. Those of the
methanolic extract were y = -0.9065x + 4.7076 and R? =
0.950. Aqueous extract was more effective against egg
hatch compared to the methanolic extract (Figs 1 and

2).
In vitro tests using free living stages of parasitic
nematodes offer a means of evaluating the
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anthelmintic activity of new plant compounds as
reported earlier (16,17). These in vitro tests measure
the effects of anthelmintics directly on physiological
processes such as hatch, development and motility of
the parasites (18).

Higher levels of activity observed in the CAE suggest
that the anthelmintic component of T. ammi is a
relatively polar compound. T. ammi seeds have been
reported to contain a variety of compounds. The trend
of response was less linear in case of CAE as compared
to CME which may be due to complex nature of
compounds present in CAE and may not in CME.
Thymol, a major component of T. ammi has been used
as an antimicrobial (19) and antifungal (20). The
following pharmacological effects of thymol, singly or
in synergy, can be associated with the ovicidal activity
of T. ammi seeds reported in the present study: (a)
interference with the energy metabolism by
potentiating ATPase activity (21) and thus loss of
energy reserves required for embryonation of eggs; and
(b) incorporation of thymol to membranes at the
packing densities of natural membranes increasing the
surface curvature and polarity (22).

CONCLUSION

T. ammi appears to possess some anthelmintic
properties that may support the use of this plant by
local farmers in traditional animal health care.
Further, in vitro and in vivo experiments on T. ammi
seeds or possibly isolated bioactive compounds that
will incorporate toxicology/residues studies are
required before it can be recommended for safe use.
REFERENCES

1. R. Prichard. Anthelmintic resistance. Vet.
Parasitol. 54(1-3): 259-268 (1994).

2. P.A. Abdu, A.G. Jagun, J.0. Gefu, A.K.
Mohammed, C.B.l. Alawa and A.T. Omokanye. A
survey of  ethnoveterinary  practices  of
agropastoralists in Nigeria. In: Gefu, J.O., Abdu,
P.A., Alawa, C.B.l., eds. Ethnoveterinary

Practices, Research and Development. Proc. Int.
Workshop on Ethnoveterinary Practices, Kaduna,
Nigeria, (2000).

3. M.S. Akhtar, Z. Igbal, M.N. Khan and M. Lateef.
Anthelmintic activity of medicinal plants with
particular reference to their use in animals in
Indo-Pakistan subcontinent. Small Rumin. Res.
38(2): 99-107 (2000).

4. 1. Igbal, M.S. Akhtar, Z.D. Sindhu, M.N. Khan and A.
Jabbar. Herbal Dewormers in Livestock - A
Traditional Therapy. Int. J. Agri. Biol. 5(2): 199-
206 (2003).

Vol 2, Issue 6, Apr-Jun, 2006

10.

11.

12.

13.

14.

15.

16.

17.

PHCOG MAG.

An official Publication of Phcog.

Z. Igbal, M. Lateef, M. Ashraf and A. Jabbar.
Anthelmintic activity of Artemisia brevifolia in
sheep. J. Ethnopharmacol. 93(2-3): 265-268
(2004).

G. Muhammad, M.Z. Khan, M.H. Hussain, Z. Igbal,
M. Igbal and M. Athar. Ethnoveterinary practices of
owners of pneumatic-cart pulling camels in
Faisalabad (Pakistan). J. Ethnopharmacol. 97(2):
241-246 (2005).

K. Nadkarni, Indian Materia Medica, (Popular
Prakashan Pvt. Ltd., Mumbai, 1976), pp. 961-964.

M. Lateef. PhD Thesis, Deptt. Vet. Parasitology,
University of Agriculture, Faisalabad-Pakistan
(2002).

A. Avesina. Law in Medicine. Sharafkandi, A.
(Translator), (Soroush Press, Teheran, 1985).

M. H. Boskabady and V. Moetamedshariati. Eur
Resp J. 9, (suppl 23), 28s (1996).

M.R. Fernando, S.M.D.N. Wickramasinghe, M.I.
Thabrew and E.H. Karunanayaka. A preliminary
investigation of the possible hypoglycaemic
activity of Asteracanthus longifolia. J.
Ethnopharmacol. 27(1-2): 7-14 (1989).

I.U. Asuzu and O.U. Onu. Anthelmintic activity of
the ethanolic extract of Piliostigma thonningii

bark in Ascaridia galli infected chickens.
Fitoterapia 65: 291-297 (1994).
E.J.L. Soulsby. Helminths, Arthropods and

Protozoa of Domesticated Animals
Language Book Society, London, 1982).

G.C. Coles, F.H.M. Bauer, S. Borgsteede, S.
Greerts, M. A. Taylor and P.J. Waller. World
association for the advancement of veterinary
parasitology (WAAVP) methods for the detection of
anthelmintic resistance in nematodes of veterinary
importance. Vet. Parasitol. 44(3-4): 35-44 (1992).
J. Hubert and D. Kerbouef, D. A microlarval
development assay for the detection of
anthelmintic resistance in sheep nematodes. Vet.
Rec. 130(20): 442-446 (1992).

L.A.D. Robinson, J.F. Williams, S.I. Lindo, F.R.C.P.
Terry and A. Mansingh, Inactivation of
Strongyloides stercoralis filariform larvae in vitro
by six jamaican plant extracts and tree
commercial anthelmintics. West Ind. Med. J.
39(4): 213-217 (1990).

I.U. Asuzu and C.J. Njoku. The anthelmintic
effect of Alstonia boonei bark and Nauclea
latifolia \eaf aqueous extracts on Trichostrongylus
infective larvae. Fitoterapia 67: 220-222 (1996).

(English

Net

128



Pharmacognosy Magazine PHCOG MAG.
ISSN: 0973-1296 An official Publication of Phcog.Net

18. M. Varady and J. Corba, Comparison of six in vitro 20. R. Montes-Belmont, and M. Carvajal. Control of

test in determining benzimidazole and levamisole Aspergillus flavus in maize with plant essential oils
resistance in  Haemonchus contortus and and their components. J. Food Prot. 61(5): 616-619
Ostertagia circumcinta of sheep. Vet. Parasitol. (1988).
80(3): 239-249 (1999). 21. T. Tamurab and H. Iwamoto. Thymol: a classical
19. Ogaard, E. Larsson, R. Glans, R. Henriksson and D. small-molecule compound that has a dual effect
Birkhed. Antimicrobial effect of a chlorhexidine- (potentiating and inhibitory) on myosin. Biochem.
thymol varnish (Cervitec) in orthodontic patients. Biophys. Res. Communic. 318(3): 786-791 (2004).
A prospective, randomized clinical trial. J. Orofac 22. M.E. Sanchez, A.V. Turina, A. Daniel, M. Garc 'ya, V.
Orthop. 58(4): 206-213 (1997). Notan and M.A. Perillo. Surface activity of thymol:

implications for an eventual pharmacological
activity. Biointerfaces 34(2): 77-86 (2004).

Try Pharmacognosy Magazine and find out why it's our fastest-growing
Publication in Medicinal Plant Research.

Dear Researchers in Pharmacognosy,

The issue 6 of Pharmacgnosy Magazine (PHCOG MAG.) [ISSN: 00973-1296] is officially released on April 15th, 2006.
There's a reason why more pharmacognosists are now turning to PHCOG MAG. for medicinal plant information. Visit
www.phcog.net/phcogmag

Just consider the great benefits of Phcog Mag.:
e Rich content, peer-reviewed papers.
e  Current, authoritative, evidence-based medicinal plant information.
e latest profile from the nation's leading researchers.
e  Online peer review system.
e  Web based manuscript submission system.

e Swift decisions and review of submitted manuscripts.
Phcog Mag is now indexed in Index Copernicus, CAS, Indian Science Abstracts, MANTIS, CABI and many more...

SUBSCRIBE PRINT VERSION NOW

Download subscription form: www.phcog.net/phcogmag/subscription_form.pdf
PHCOG MAG. is released every three months with many reviews and research papers.
See Knowledge base section: www.phcog.net/knowledge

BONUS:
e Global database of Departments world wide and Individuals (Coming Shortly), Stay Tuned
e Also featuring Phcog.Net newsletter (To be released in May 2006): An Official Newsletter of Phcog.Net
members.

Register Now. Log on to www.phcog.net

Courtesy — Phcog Mag.

Vol 2, Issue 6, Apr-Jun, 2006 129



