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ABSTRACT Indian Himalayan Region is very well known for the medicinal plant wealth. The representative, natural and
unique medicinal plants are used for curing various diseases/ailments including cancer and income generation. In view of high
value of the medicinal plants of IHR, an attempt has been made to; (i) assess and review the medicinal plants with anti-
cancerous properties; (ii) document indigenous uses and practices; (iii) analyze for nativity, endemism and rarity; (iv) review
the species for chemical composition/active ingredients; and (v) suggest strategy for the conservation and management of these
species. Total 36 species representing trees (18 spp.), shrubs (07 spp.), herbs (08 spp.) and ferns (01spp.) were recorded.
Different parts of these species, such as whole plants, roots (including rhizomes and tubers), leaves, flowers, fruits, seeds, stems,
barks, etc. were used by the inhabitants for curing the cancer. Four (04) species were natives and 31 species non-natives to the
Himalayan region. Two species i.e., Berberis aristata and Taxus baccata subsp. wallichiana were near endemic. Chemical
composition of the part(s) used, if available, has been given. Due to over exploitation, habitat degradation and changing
environmental conditions, the populations of many species are depleting fast. Therefore, studies on habitat ecology, development
of conventional and in-vitro propagation protocols; development of agro techniques/plantation techniques and introduction in

the akin habitats; and education and awareness programs for the inhabitants are suggested.

INTRODUCTION

Nature has been a source of medicinal treat-
ments for thousands of years, and plant-based
system continues to play an essential role in
primary health care of 80% of world’s popula-
tion (Gupta 2001). Among the various diseases,
cancer is one of the most dangerous diseases
and can be depicted as a disease in cell prolif-
eration and differentiation becomes uncoupled
and damage to numerous regulatory genes ulti-
mately results in the development of invasive
and metastatic cancer, which is the culmination
of the chronic disease process, carcinogenesis
(Hong and Sporn 1997). Natural products have
long been a fertile source of cure for cancer,
which is projected to become the major causes
of death in this century. However, there is a con-
tinuing need for development of new antican-
cer drugs, drug combinations and chemotherapy
strategies, by methodical and scientific explo-
ration of enormous pool of synthetic, biological
and natural products (Mukherjee et al. 2001).
The Indian Himalayan Region (IHR) is best-
owed with varied landscape features that pro-
vide multitude of habitats for the biodiversity
elements including medicinal plants. It extends
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from Jammu and Kashmir to Arunachal Pra-
desh with latitudes 27°-38°N and longitudes
72°-89° E and spread over in an area of 236,000
km? (Valdiya 1980) and includes parts of
Jammu and Kashmir, Himachal Pradesh, Garh-
wal, Kumaun, Sikkim, Darjeeling District of
West Bengal and other North Eastern states
(Rodgers and Panwar 1988). The entire region
is endowed with a wide range of physiography,
climate, soil and biological wealth. The region
is one of the richest reservoirs of biological
diversity in the world and is considered as a
store house of the valuable medicinal plant
species (Samant et al. 1998, 2007).

The vegetation comprises of tropical, sub-
tropical, temperate, sub-alpine and alpine types.
It supports about 18,440 species of plants (25.3%
endemic) (Singh and Hajra 1996; Samant et al.
1998), 1,748 medicinal plants (Samant et al.
1998) and 675 wild edibles (Samant and Dhar
1997). It is known for its representative, natu-
ral, unique, biodiversity (Samant et al. 1998).
This biodiversity is being utilized by the inhab-
itants of the IHR in various forms, i.e. medi-
cine, food, fuel, fodder, timber, making agricul-
tural tools, fiber, religious and various other
purposes (Samant and Dhar 1997; Samant et
al. 1998). Plants with medicinal properties en-
joyed the highest reputation in the indigenous
systems of medicine all over the world, and still
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constitute one of the major sources of drugs in
modern as well as traditional systems of medi-
cine in spite of tremendous development in the
field of synthetic drugs and antibiotics (Aswal
2001). In the remote areas of IHR where pri-
mary health centers are not available, inhabit-
ants mostly rely on plants for the treatments of
various ailments/diseases, that is, cancer, kid-
ney disorders, asthma, skin diseases, piles, etc.
Amongst them cancer is the most hazardous and
needs to be controlled in the initial stages. Can-
cer is a class of diseases characterized by out-
of-control cell growth. It is ultimately the result
of cells that uncontrollably multiply and do not
die. The IHR harbors the medicinal plants which
are used for curing cancer. As such focused stud-
ies are not available on this aspect. Keeping in
view the potential of Himalayan medicinal
plants with anti-cancerous property, the present
attempt has been made to; (1) assess and re-
view the medicinal plants with anti-cancerous
properties; (2) document indigenous uses and
practices; (3) analyze for nativity, endemism and
rarity; (4) review the species for chemical com-
position/active ingredients; and (5) suggest strat-
egy for the conservation and management of
these species.

METHODOLOGY

The present study is based on the extensive
surveys on the representative parts of Trans,
North Western and Western Himalaya and scru-
pulous review of the information available on
medicinal plants in the IHR. While conducting
the surveys on biodiversity including medicinal
plants of the above regions, information was also
gathered from local inhabitants about the anti-
cancerous properties of the medicinal plants. For
this local knowledgeable persons were inter-
viewed on indigenous uses and anti-cancerous
properties the medicinal plants. The additional
information includes local names, part(s) used,
altitudinal distribution, habitat, etc. According
to the inhabitants, for the internal use the use-
ful part of the medicinal plant is crushed and
made into paste. This paste is mixed with wa-
ter, and this decoction is given to the patient 2
or 3 times in a day. For the external use, the
useful part of the medicinal plant is crushed and
converted into paste. The paste is mixed with a
few drops of water and applied on the affected
part. Also, information on indigenous uses and
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biological activities was collected from the avail-
able literature (Jain 1980; Aswal 2001). Collec-
tion of fresh samples was done and identified
with the help of local flora (Collett 1902;
Osmaston 1927; Choudhary and Wadhwa 1984;
Samant 1987; Aswal and Mehrotra 1994;
Dhaliwal and Sharma 1999). Anonymous (1883-
1970) and Samant et al. (1998) were followed
for finding the nomenclature and nativity. En-
demism of the species was based on the distri-
bution of species. The species restricted to the
IHR were identified as endemic, while those
with extended distribution to the neighboring
countries were identified as near-endemic (Dhar
and Samant 1993; Samant et al. 1998). Rarity
of the species is based on Samant et al. (1998,
2007) and Ved et al. (2003, 2005). Chemical
composition of the species is based on second-
ary information (Chopra et al. 1986a and b;
Asolkar et al. 1992; Anonymous 1997; Samant
and Palni 2001).

RESULTS
Diversity and Distribution

Total of 36 species of medicinal plants be-
longing to 32 genera in 28 families were found
with anti-cancerous property. These species rep-
resent trees (18 spp.), shrubs (07 spp.), herbs
(08 spp.) and fern (01 sp.). Twenty one (21)
families were monotypic, indicating a poor ge-
netic base and family Anacardiaceae (03 spp.)
and Acanthaceae, Asclepiadaceae, Asteraceae,
Mimoseae, Moraceae and Rutaceae (02 spp.,
each) represent the maximum species associated
with the treatment of cancer.

Along an altitudinal gradient, the maximum
species (32 spp.) were found in the tropical and
sub-tropical zones that is, (< 1800 m), followed
by the temperate (1801-2800 m) (04 spp.), sub-
alpine (2801-3800 m) (03 spp.) and alpine (>
3800 m) (01 sp.) zones (Fig. 1; Table 1). Over-
lapping of the species within the zones has been
observed.

Indigenous Uses

Leaves (15 spp.), roots (13 spp.), bark (10
spp.), fruits (09 spp.), seeds (08 spp.), whole
plants (05 spp.), flowers (03 spp.), stems (03
spp.), latex (02 spp.), rhizome (01 sp.) of the
medicinal plants were used by native commu-
nities for the treatment of tumor/cancer (Fig. 2)
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[ Tropical and Sub-Tropical Zone
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Fig. 1. Altitudinal distribution of the medicinal plants with anti-cancerous properties

and various other ailments/diseases. The indig-
enous uses of the medicinal plants are presented
in Table 1.

Nativity, Endemism and Rarity

Four (04) species i.e., Berberis aristata,
Podophyllum hexandrum, Taxus baccata subsp.
wallichiana and Brucea mollis were native to
the Himalayan region, while 31 species were
non-natives, representing Africa, Australia,
Oriental India, Tro-pical Asia, America and
other parts of the globe (Table 1). Only 02 spe-
cies i.e., Berberis aristata and Taxus baccata
subsp. wallichiana were identified as near-en-
demic. Among the species, Podophyllum
hexandrum and Taxus baccata subsp.
wallichiana fall under Endangered category
(\Ved et al., 2003). Dicranopteris linearis and

16
14

= e
© o N

No. of species

»

Fig. 2. Parts used of the medicinal plants for curing cancer

Berberis aristata under Vulnerable category.
The remaining species fall under Least Con-
cerned category.

DISCUSSION

The Indian Himalayan Region is very well
known for the medicinal plants wealth as it sup-
ports 1,748 medicinal plants (Samant et al.
1998). These medicinal plants are used for cur-
ing various diseases/ailments by the inhabitants
of remote areas (Samant et al. 1998, 2007). The
present study provides detailed information on
the diversity, distribution pattern and indig-
enous uses for the treatment of cancer. In view
of the potential of medicinal plants for curing
dangerous diseases like cancer, present study
was focused on the medicinal plants with anti-
cancerous properties, and recorded 36 species,
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maximum species (32) in the altitudinal zone <
1800 m which identifies this zone as high po-
tential for the medicinal plants with anti-can-
cerous properties. The rich diversity may be due
to the favorable environmental conditions for
these species (Samant and Dhar 1997; Samant
et al. 1998). Exploitation of leaves (15 spp.),
roots (13 spp.), bark (10 spp.), fruits (09 spp.),
seeds (08 spp.), whole plants (05 spp.), flowers
(03 spp.) and rhizome (01 sp.) of anti-cancer-
ous medicinal plants indicated a high degree of
threat to these species. Continued exploitation
of these species may lead to rapid depletion of
their populations from their natural habitats.
This is the fact that continued over exploitation
of roots of Podophyllum hexandrum and bark
and leaves of Taxus baccata subsp. wallichiana
has placed these species under the Endangered
category, and rhizome of Dicranopteris linearis
and root bark of Berberis aristata under Vul-
nerable category. Such species merit priority
attention for conservation.

CONCLUSION

Cancer is one of the most dangerous diseases
and has projected to become the major causes
of death in this century. The medicinal plants
with anti-cancerous properties were studied and
it was found that exploitation of these species
had lead to depletion of their population to a
great extent from their natural habitats. If the
over-exploitation of these species continues,
their population will be wiped out from the natu-
ral habitats within a few years. Apart from the
cancerous diseases, these species were also used
medicinally to cure diarrhea, rheumatism, in-
flammation, jaundice, hepatic obstruction, pain,
cold, cough, etc. indicating their high value for
the native communities. Looking to the tremen-
dous importance of these plants in curing ample
of diseases, conservation by the local inhabit-
ants, NGOs, Central and State Government or-
ganizations is essentially required. The indig-
enous knowledge may be lost in the coming fu-
ture. So, proper methods of conservation and
preservation are suggested.

RECOMMENDATIONS

In view of above, for the long-term conser-
vation management of these species, studies on
habitat ecology, development of conventional
and in-vitro propagation protocols; development

S.S. SAMANT, SHALINI VIDYARTHI, S. PANT ETAL.

of agro techniques/plantation techniques and
introduction in the akin habitats; and education
and awareness programs for the inhabitants are
recommended.
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