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ABSTRACT

There is a growing interest in traditional uses of plants for health care among different communities especially in the
developing countries. Kashmir valley is a temperate agro-climatic zone of north-west temperate Himalayan region of
India and is blessed with a diverse variety of medicinal flora. The traditional uses of plants against parasitic infections
in human beings and their live-stock is a common practice in the valley as most of the populations are rural and conven-
tional veterinary drugs are very expensive and therefore unaffordable. This study is an ethno-botanical survey of those
plant species traditionally used as anthelmintic that may warrant scientific validation for efficacy. The survey utilized
well structured questionnaire and detailed discussions and recorded 44 plant species belonging to 37 genera and 26
families claimed as traditional anthelmintics in different preparations and forms. Out of these some plant species like
Artemisia absinthium (tethwen) and Achillea millifolium (pahel-ghassa) were scientifically validated for their claimed
anthelmintic action against gastrointestinal nematode infections in sheep. A few of other plants like Allium sativum
(rohun), Myrsine africana have been scientifically validated for their claim by other people in various parts of the world.
These plants together with other species reported in this study could be further scientifically evaluated for in vitro and in
vivo anthelmintic activity against a diverse variety of parasitic groups in host and non host animals. That will lay a
foundation and set a targeted platform for pharmacological studies and development of novel anthelmintic products to
fill a gap in the anthelmintic drug industry, which is facing the crisis of anthelmintic resistance to conventional
anthelmintic drugs.
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1. Introduction lated with the intensity of helminth infections. Prophy-
lactic treatment with synthetic anthelmintics is the pri-
mary control measure for helminth infections in animals
in developed and developing countries. However, spo-
radic incidences of anthelmintic resistance have been
reported in helminth populations and there has been a
continual increase in the number of evidences outlining
incidences of resistance to anthelmintics. In the absence
of forthcoming anthelmintics of high efficacy, a shift
towards other less conventional methods such as me-
dicinal plants may provide a solution.

Evidence of the anthelmintic properties of plants and
plant extracts is derived primarily from ethno-veterinary

Humans use plants for their basic needs like feeding,
clothing, sheltering, hunting and nursing. As source of
medicines, plants have formed the basis for sophisticated
traditional systems and continue providing mankind with
new remedies. There has been a times immemorial link-
age between human civilization and the use of plants.
Much of the world’s population depends on traditional
medicines to meet their daily health requirements. In
ethno-medicine, at least 80% of the world’s population in
developing countries uses plant materials as their source
of primary health care [1]. It is now a well established
fact that 25% of all medical prescriptions are based on

substances derived from plants or plant-derived synthetic
analogues.

Helminth parasites are a major problem in animals
throughout the world resulting in significant production
losses as the performance of animals is inversely corre-
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sources. The use of ethno-veterinary plant preparations
have been documented in different parts of the world
[2-8]. There has been a growing interest in alternative
anthelmintics derived from plants in view of the high
cost of conventional anthelmintics and the drug resis-
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tance. This discipline these days is gaining ample scien-
tific validation for the appropriate applications as alter-
native anthelmintic drugs.

A lot of work has been done in the field of plant
anthelmintics including both ethnobotanical surveys and
scientific validation of their anthelmintic efficacies in
many parts of the world. Unfortunately, no such work
has been done so far in Kashmir valley, India. There is a
need to explore this natural treasure in this geographi-
cally peculiar region before being it is lost owing to the
worldwide rapid decline in medicinally important flora.
The valley harbours a rich and unique flora of medicinal
plants being distinct from those in the rest of the country
and other parts of the world. Owing to its very rich vari-
ety of medicinal plants, Kashmir has been a favourable
place for local “Hakims” to practice Unani System of
Medicine [9]. The present study was aimed at to survey
the plants with traditional anthelmintic usage in Kashmir
valley.

2. Study Area

Kashmir valley is a temperate agro-ecological zone of
Jammu and Kashmir State of Indian sub-continent. It lies
between 33°20' and 34°54'N latitudes and 73°55' and
75°35'E longitudes, covering an area of 15,948 sq-km.
Topographically, it is a deep elliptical bowl shaped val-
ley bounded by lofty mountains of the Pir Panjal range in
the south and south west and the great Himalayan range
in the north and east, with 64% of the total area being
mountainous. Kashmir valley forms an important region
of the North West Temperate Himalayan biographic zone
in India. The entire territory is a mass of mountain ranges,
springs, lakes, tableland and alpine/subalpine pastures.
The floristic diversity of Kashmir is considerably rich.
About four hundred plus medicinal plants are prescribed
in the British Pharmacopoeia. Majority of the people
practice agriculture and live stock husbandry is an im-
portant source of income.

3. Methodology

The present study was carried out through field surveys
during the period 2007-2009 in the Kashmir valley. A
well structured questionnaire was used for the interview.
Interviews were taken from local elder and experienced
people, herbalists for identification of medicinal plants
used as anthelmintics in folklore. The interviews were
conducted in the local and other regional languages. Each
interviewee was taken to the field for the correct identi-
fication of the plant species. Repeated queries were made
to get the data confirmed. The fresh plants and plant parts
were collected for correct identification. All the informa-
tion about vernacular name, use, method of preparation
and administration, obtained from the informants through
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individual interviews was carefully collected and ana-
lysed. The informants were selected on the basis of the
distribution of botanical folk knowledge in the popula-
tion. In some cases, the informants invited us to their
houses to show various plants/plant parts collected for
remedial usage against parasites. For all the plant species
direct observations and local literature [10,11] were con-
sulted to reveal more details about the identified plants.

4. Results and Discussion

The present survey during the period from 2007 to 2009
resulted in the identification of a variety of plant species
used in folklore as anthelmintic in domestic animals and
human beings in Kashmir valley. Some specific plant
species are said to be effective against specific parasites
e.g. Punica granatum (Daein) and Cucurbita sp. (pump-
kin) is exclusively employed to treat cases of parasitism
due to Taenia saginata infection while as Artemisia ab-
sinthium (Tethwen) is given only to treat infections with
nematodes. Traditional knowledge reported for anthelmin-
tic usage of 44 plants of 37 genera belonging to 26 fami-
lies is presented in Table 1.

Based upon the indigenous knowledge reported during
the study, the area comprises a valuable medicinal flora
with anthelmintic properties. Helminth infections are a
major cause for reduced productivity in live stock, par-
ticularly those owned by the poor worldwide. Helminth
control programs, based on improvement of farm man-
agement and synthetic anthelmintic treatments are often
impracticable in developing countries due to relatively
high price of these anthelmintics.

Phyto-medicine is an integral part of traditional vet-
erinary practice in many developing countries in Asia
and Africa. In Indo-Pak subcontinent, Ayurvedic and
Unani medicinal systems are very popular and people
have been using plants for the treatment of their own
ailments as well as for their domesticated animals in
view of the rising costs of conventional veterinary drugs.
Medicinal plants may become good alternatives for
modern synthetic anthelmintics in small holder farms if
their efficacy can be proved scientifically under con-
trolled studies. The herbal ethno-veterinary remedies are
likely to gain importance in the management of livestock
diseases perhaps of the fact that herbal remedies are
known to be broad spectrum and therefore may be a fu-
ture answer to the development of resistance of patho-
gens to conventional drugs [12].

The main methods for control of helminthes are pro-
phylactic treatments with synthetic anthelmintics. These
drugs are expensive and there are several factors that
highlight the need to alternative control strategies to
parasite control. For example, the rapid development of
anthelmintic resistance, the perceivable drug residues in
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Table 1. List of plant species with traditional anthelmintic activities reported in domestic animals and human beings in the

Kashmir valley, India.

Plant species Local name Family Habit & habitat Part used
Acacia arabica willd. Kekar Fabacea Tree with fissured bark Root and stem Bark
Achillea millifolium Linn. Pahel-ghass Asteraceae An erect pubescent herb found in dry meadows whole herb
and cultivated areas
Aconitum chasmanthum Stapf.  Hongisafed/patis Rananculaceae ~ Biannual tuberous growing at 1000 - 12,000 ft. Root
:foggzg heterophyllum Wall. Bandalnag Rananculaceae  Forest, shrubberies and open grassy slopes Root
Aconitum violaceum Jacquerm. Mohand/Mori Rananculaceae Blannual, Tuberous grows at 10,000 - 15,000 ft. Root
in shrubberies and open slopes
Acorus calamus Linn. Vai Araceae herb of moist places Rhizome
Ajuga bracteosa Wall. Jani-adam Lamiaceae Shade loving growing in crevices Whole herb
Allium sativum Linn Rohun Liliaceae Cultivated herb, vegetable Bulb
Artemisia absinthium Linn. Tethwen Asteraceae Perenma'l Herbaceous h erb gr owng at 5000 - Whole herb
7000 ft. in forest clearings and cultivated areas
Artemisia maritime Linn. Moorni Asteraceae Deciduous shrub grows at 7000 - 11,000 ft. Whole herb
Asparagus filicinus Buch. Huleon/allipali Liliaceae shrub found in forests and shrubberies Root
Brassica nigra Linn. Aaossur Brassicaceae Cultivated vegetable Seeds
Cannabis sativa Linn. Bangh Cannabinaceae ~ Annual herb of waste places Leaf
Chenopodium ambrosoides Linn. Ganhar Chenopodaceac  Annual wild weed of fields Whole herb
Datura stramonium Linn. Dattur Solanaceae gl(z)a rcner;lon waste land herb on humid and shady Seeds
Daucus carrota Linn. Gazzer Umbelliferae Wild/cultivated vegetable Roots
Delphinium denodatum Wall. Mori Rananculaceae Herb growing at 8000 to 12,000 ft. on grasslands Seed
and margins of fields
Delphinium elatum Linn. Jadwar/hin Rananculaceae large herb growing at 10,000 to 12,000 ft. Whole Plant/Seeds

Euphorbia royleana Boiss.
Euphorbia thomsoniana Boiss.

Ficus carica

Fritillaria royeli Hook.

Inula racemesa Hook.

Juglans regia Linn.

Juniperus macropoda Boiss.

Juniperus communis Linn.

Matricaria chammomila Linn.

Mentha sylvestris Linn.
Mpyrisine africana Linn.

Morus alba Linn.

Guir sochel
hirtiz
Anjcer

Sheethkar

Poshkar

Doon/Akhrot

Shur

Pama/Nuch

Chammomile

Phootneh
Guggil

Tull

Euphorbiaceae
Euphorbiaceae

Moraceae

Liliaceae

Asteraceae

Juglandaceae

Cupressceae

Cupressaceae

Asteraceae

Lamiaceae
Myricaceae

Moraceae

Herb found in wastelands Aerial parts

Herb found in wastelands Aerial parts

Medium sized cultivated tree fruit and bark

Hairless bulbous herb, grows at 8000 - 13,000

ft. on Bulb

Perennial herb growing in cultivated areas and

forest clearings Root

Cultivated large deciduous tree Bark and Leaf

Medium sized tree Leaf
Dense shrub grows at 12,500 - 14,000 ft. on Dry .

Fruit
slopes and exposed plateaus
Branched herb found in waste places, roadsides, Aerial parts
cultivated fields and orchards. P
Perennial wild/cultivated herb ‘Whole herb
Erect evergreen shrub Whole plant
Cultivated/Wild deciduous tree Bark and Leaf
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Continued

Nelumbo nucifera Gaertn. Pamposh Nymphacaceae
Nepeta cataria Linn. Gand soi/barei gassa Lamiaceae
Nymphea alba Linn. Brimposh Nymphacaceae
Ocimum basilicum Linn. Babire baeol Lamiaceae
Peganum harmala Linn. Issband Rutaceae
Populus alba Linn. Frass Silicaceae
Populus nigra Linn. Frass Silicaceae
Pinus wallichiana Kayiur Pinaceae
Platanus orientalis Boin Platanaceae
Punica granatum Linn. Daein Punicaceae
Prunella vulgaris Kalaveuth Lamiaceae
Raphanus sativus Muj Brassicaceae
Salix alba Linn. Bota Vir Salicaceae
Urtica dioica Linn. Soi Urticaceae

Perennial found in Lakes and ponds Whole plant

Wild herb Leaf/whole plants
Aquatic floating herb growing on waste lands Whole plant
Cultivated/wild herb grows in fertite lands Seeds
Perennial bushy herb found in waste la_nds, Seeds
orchards, rocky substrates and dry habitats

Large tree cultivated on waste lands Bark
Large deciduous tree cultivated on waste lands Bark

It is a gymno sperm commonly found in hilly areas Needles
Wild huge deciduous tree Bark, Seed

Wild/cultivated Bushy tree Flowers and leaves

herb found in waste lands Root and stem bark

Cultivated biennial Root
Deciduous bodies Bark
Annual stinging herb of moist and shady habitat Leaf

animal products, lack of veterinary services in remote
pastoralist areas. All these factors have spurred the quest
to develop sustainable, effective and safe alternatives to
conventional anthelmintics. Studies from various parts of
the world have shown that certain plant species not only
affect the nutrition of animals but effectively reduce the
degree of parasite infestation in sheep and are promising
alternatives to conventional anthelmintics [13,14]. The
natural compounds derived from plants are more stable
as these are mostly plant secondary metabolites synthe-
sized over a long period of time. Furthermore, the natural
compounds also provide greater structural diversity than
synthetic ones and therefore are a source of low molecu-
lar weight structures active against a wide range of target
agents and this diversity can preclude the occurrence of
resistance.

Studies are available from various parts of the world
wherein the anthelmintic efficacies of some of the plants
reported also in this survey have been carried out. For
example Kashiya [15], observed a significant decrease in
faecal egg counts in animals treated with dried leaves of
Acacia nilotica (P < 0.05) and also reported a reduction
of 34% in worm burdens in animals treated with Acacia
karoo. Khobragrade [16] reported a complete cessation
of motility of Bunostomum trigonocephalum worms after
exposure to crude aqueous extracts of Allium sativum.
Such an activity has also been reported for some plants
like that of Chenopodium album, Sorghum extract [17],
Allium sativum, Zingiber officinale, Curcurbita mexicana
and Ficus religiosa [18]. Seeds of Peganum harmala
contain an active constituent-Tetra-hydro-harmin that has
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been claimed to be active against mixed gastrointestinal
nematode infection in goats [19]. The anthelmintic activ-
ity of plant extracts can be either due to direct action of
extract on the worms or through induction of GI irritation
and diarrhoea, which causes dislodgment of resident
worms. Plants that appear to have direct anthelmintic
action include 4. absinthium and C. ambrosioides that in
vivo cause severe GI irritation and in vitro cause paraly-
sis and ultimately death of worms. Chemical analysis of
A. absinthium has shown that its volatile oil is rich in
thujone (o and f), which has been earlier reported as an
anthelmintic [20]. In Turkish folk medicine, 4. absin-
thium has also been used as an anthelmintic, besides its
other uses such as antipyretic, antiseptic, tonic, diuretic
and for the treatment of stomach aches [21].

In one of our study on evaluation of anthelmintic effi-
cacy of A. absinthium, the crude ethanolic extracts re-
sulted in 90.46% faecal egg count reduction followed by
82.85% when mixed species of gastrointestinal nema-
todes in the sheep were treated with ethanolic extracts at
2.0 gkg ' and 1 gkg™' bw respectively [22]. Igbal ob-
served a maximum faecal egg count reduction of 67.2%
on day 14 PT with CAE of Artemisia absinthium at 3
gkg™' body weight [23]. Igbal showed that the crude
powder and crude aqueous extracts of ginger exhibited a
dose and a time dependent anthelmintic activity against
GI nematode of sheep with the respective maximum fae-
cal egg count reduction of 25.6% and 66.6% on day 10
PT [24].

The in vivo anthelmintic activity (in terms of reduction
of nematode egg out put) of crude aqueous and ethanolic
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extracts of A. millifolium in sheep naturally infected with
mixed species of GI nematodes demonstrated the sig-
nificant anthelmintic activity in either of the doses and
extracts tested. Various constituents have been identified
and isolated from A. millifolium like a-pinene, a-thujene,
f-pinene, a-terpene, geranial, eugenol, sesquiterpenes
hydrocarbons, and guainol have been identified from its
roots [25] and any one of them could be the potential
molecule showing anthelmintic activity. Eugenol has
been earlier confirmed to possess anthelmintic activity
[26].

Further studies on standardization of doses and to
identify the mechanism/s of mode/s of action of these
extracts against nematodes will be a welcome step. The
novel plant anthelmintics with new mechanisms of action
will be highly efficacious because the resistant populations
of helminth parasites against conventional anthelmintics
are not able to manifest the resistance potential towards
the newly introduced drugs. However, simultaneously
plant anthelmintics will generate new selection pressure
for the parasitic organisms to develop anthelmintic resis-
tance, because resistance can develop in the target para-
sites to any chemical group. In natural populations, there
is always a genetically resistant group of individuals
which can get selected against the routinely administered
drugs-natural selection. Therefore, we can not break the
process of selection of resistance but we can delay the
selection process by providing alternate and novel drugs
with reliable and standardized doses in replacement to
conventional drugs. Strategies are to be developed to
slow down the evolution of anthelmintic resistance and
our aim should be to sustain the livestock in its presence.
Although it will take time and much of the patience and
expertise to standardize the plant anthelmintics and ad-
dress the recent emergent trends in anthelmintics, the use
of herbal remedies as anthelmintics based on local plants
will at least offer a cheap, reliable and a readily available
alternative to highly expensive and unavailable conven-
tional anthelmintics to the poor farmers worldwide.

The development of traditional herbal anthelmintics
can be initiated with collection of information concerning
species of plants, which have been used to treat parasites.
The plants reported in this study could be scientifically
evaluated for in vitro and in vivo anthelmintic activity
against different helminth parasites to validate their tra-
ditional anthelmintic usage. Our group is actively look-
ing into this aspect of traditional anthelmintic approach
in Kashmir valley. Tariq and others evaluated the in vitro
and in vivo anthelmintic activity of Artemisia absinthium
and Achillea millifolium against gastrointestinal nema-
todes of sheep and the findings therein validated the tra-
ditional usage of these plant species [27].

Whole plant consumption has in several cases shown
good anthelmintic effects against GI nematodes of sheep.
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This could be either due to direct toxic effects on the
worms or it can be indirect due to changes in the gut en-
vironment that favour low fecundity and worm expulsion.
The mechanisms whereby the consumption of certain
plants and plant extracts can affect parasite viability,
mobility and fecundity both in vitro and in vivo are
largely unknown. For some plants it has been suggested
that their consumption could be associated with an en-
hanced immune response of the host towards the parasite,
as a result of nutrient supplementation and thus improved
nutrition [28]. Many of the plants that have been reported
to have anthelmintic properties actually contain com-
pounds that are directly active against parasites. In many
cases these active compounds are plant secondary me-
tabolites (PSM) [29]. Saponins, alkaloids, non-protein
amino acids, tannins and other Polyphenols, lignins,
glycosides, are all PSM and some of them have been
considered responsible for the antiparasitic effect of
plants. Condensed Tannins (CT) have been considered
responsible for the anthelmintic effect caused by Rasp
berries [30] Quibracho in both sheep and goats [31-35].

The role of plants in extending the use, and increasing
the efficacy of existing anthelmintics, should be explored
especially plants that might help in reversing resistance
of some of the preparations in the market. Studies need to
be carried out world wide to identify more plants with
medium to high efficacy against nematode parasites.
Different strategies have already been used and should be
further developed to determine a sound and practical
basis for the selection of plants for scientific examination
on their anthelminthic properties. One of the strategies
involves the use of information derived from ethno-vet-
erinary medicine (EVM). In many instances, EVM
remedies have been identified for the treatment of dif-
ferent conditions, but mostly without validation. Despite
ample evidence of antiparasitic properties of several
plants (or plant products), there is still a need to provide
validated experimental data of biological meaningful
reductions in infection levels to support the view that
plants may play a direct role in the sustainable control of
helminth infections under farming situation.
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