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Abstract

The Himalayas are a rich reservoir of medicinal plants, which span across eight countries and cover 18% of the Indian
subcontinent, with approximately 1,748 species utilized for medicinal purposes. However, these resources are jeopardized by
excessive harvesting and climate change. This is the first comprehensive analysis of the Himalayan plants in order to
demonstrate the traditional features of the Himalayan flora up to this point, the data on the medicinal flora was categorized.
The family names were recorded alongside the number of plants. The species' habits, the components used, and the application
technique were observed. The diseases cured by the medicinal flora were categorized into 12 types. A total of 150 species of
medicinal plants representing 68 families were recorded. The plant family Asteraceae, comprising of 21 species, was found
to be the most often indicated, followed by Lamiaceae, which had 9 species. The components most often used were the leaves
and roots. Paste (75 Plants) and powder (69 plants) were the most often utilized preparations for these medicinal plants. The
current analysis reveals substantial variation in the preparation methods of medical medicines among the plant species. 126
plant species were utilized for treating dermatological conditions, and 120 species were found to be effective against
gastrointestinal conditions. This study underlines the importance of these medicinal plants for tackling global efforts to protect
biodiversity to ensure the future of upcoming generation through conservation efforts essential to the continued use of these
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invaluable resources.
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Introduction

The Himalayas is spread across eight countries
including: Pakistan, Nepal, Myanmar, India, China, Bhutan,
Bangladesh, and Afghanistan. These countries are renowned
for their remarkable biodiversity and the abundance of
useful medicinal plants. Encompassing 18% of the Indian
subcontinent, the Himalayas are home to approximately
8,000 species of angiosperms, with 1,748 species utilized for
medicinal purposes (Kala, 2005). The Himalayas form a vast
arc that spans over 2500 km from west to east. The
Himalayas are often divided into three regions: the central,
eastern and the western Himalayas. The western Himalayas
are amongst India's most established and widely recognized
phytogeographic areas. Hooker's (1875-1897) book Sketch
of the Flora of British India established the western
Himalayan as a botanical zone, which spans from Kumaun
to Chitral. Kumaun comprises six districts throughout
Uttarakhand's hills: Alomra, Bageshwar, Champawat,
Nainital, Pithoragarh, and US Nagar. Almora district is in
Uttarakhand's Kumaun region of India.

Asia has many medicinal plant species in the Himalayan
Mountain range, which are essential to rural livelihoods
because they provide a variety of valued goods for food and

medicine due to its unique topographical, physiographical,
geographical, biological, and climatic conditions (Britto et
al., 2005). Globally, around 70 per cent of people rely on
medicinal plants to cure a variety of medical conditions,
including viral disorders. Herbal medicines are being very
commonly used due to their low costs, simplicity of
adaptation, and reduced risk of adverse patient reactions
(Joshi et al., 2010). The Kashmir Himalayan valley is home
to a wide variety of flora. William Moorcroft (1822) was the
first person to document floristic research in Kashmir. Vigne,
von Huegel, Royle, and Victor Jacquemont were amongst the
other Western explorers. Royle published taxonomic
diagnoses and illustrations of various Kashmiri florae. J. D.
Hooker includes in his Flora of British India (1872-1897)
plant material from this region that included a wide variety of
taxa. Following this, three botanists-Coventry, Blatter, and
Stewart-contributed significantly to Kashmir's flora (Dar,
2008), (Kumari et al., 2018), (Myers et al., 2000), (Kala and
Manjrekar, 1999). The Indian Himalayan Region (IHR) is
home to important ancestral populations, including the Baiga
tribe, Bhoksa, Bhotias, Chenchu people, Gurjar, Jarawas,
Jaunsaries, Kharvar, Mahigiri, Shaukas and the Tharus.
These people utilize medicinal herbs as a natural way of
treating diseases (Joshi et al., 2016), (Kumari et al., 2018).
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The Himalayan region is recognized as the world’s
center for biodiversity, in which ecological, evolutionary
and phytogeographical variables favor a high species
diversity. It is a source of several medicinal and aromatic
plants (MAPS). Though making up only 18% of the land
area of India, the Himalayan region is home to over 30%
of the endemic species that are found throughout the Indian
subcontinent. In this area alone, there are over 18,440 plant
species, of which 45% have the potential to be used
medicinally (Maikhuri et al., 1998). The trans-Himalayan
regions of India are well known for having poorly
distributed vegetation and a low diversity of species. They
cover an area of more than 186,000 km? above the natural
zone of the tree line. This zone is home to over a thousand
different plant types, 225 different kinds of birds, and
several rare and endangered animal species, such as the
snow leopard (Fox, 1994; Kala and Manjrekar, 1999). Bio-
active secondary metabolites are thought to be responsible
for the therapeutic effects of herbal medicine (Croteau et
al., 2000). Naturally occurring medicinal plants have been
increasingly popular as a component for pharmaceuticals
and conventional healthcare systems throughout the last 20
years. Medicinal plants are considered a source of more
than 85% of the herbal remedies utilized in traditional
healthcare systems (Bhattacharya et al., 2008; Phondani et
al., 2014). In many developing countries, such as Nepal
(75%), India (80%), Myanmar (85%) and Bangladesh
(90%) most of the population are living in rural areas.
According to WHO estimates, India accounts for $1 billion
in the global herbal medicine market annually (Joshi et al.,
2004) and US $14 billion annually worldwide (Sharma et
al., 2010). Communities of the Sikkim Himalaya region
utilize about 550 medicinal plants to treat many illnesses
however, only a small number are used commercially.
(Nepal et al., 2024). The medicinal plants found in the
Himalayas account for a large percentage of the non-timber
forest products (NTFPs) (Ghimire et al., 2005). Nowadays;
most of the medicinal plants found in the Himalayan are a
part of subalpine and alpine regions (Singh and Dey, 2005).
Many of these plant-derived medications were first found
through research into indigenous peoples' folklore and
traditional remedies; some of these couldn't be replaced
despite significant advancements within the field of
synthetic chemicals (Kumar et al., 2011).

Many of the remote Himalayan valleys have not been
well documented for their medicinal plant applications, even
though the local indigenous population has a long-
established system of health care and cure utilizing the
accessible medicinal plants. The effectiveness of medicinal
plants is increased by the elderly since they have more
precise information about the components and recipes than
the younger generation. Other ethnobotanists in the Hindu
Kush region and Southern Ethiopia have documented a
similar trend (Jan et al., 2017). It is critical to understand that
one of the primary factors contributing to the loss in plant
populations is the unsustainable harvesting of medicinal
herbs. The other factors are the growing human population,
excessive grazing, habitat destruction, multipurpose
collection, and negligence (Suzuki et al., 2014). This kind of
scenario is more likely to occur in the Himalayan region,
which is warming more quickly than the rest of the world
and has a vast attitudinal range, a variety of ecosystem types,
changing climatic zones, slopes, and soil nutrient availability
(Liuand Chen, 2000). Nevertheless, environmental stressors
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are reducing their availability in the natural world, which is
lowering the quality of bioactive chemicals and impacting
their application in both conventional and contemporary
medical systems. Plant morpho-physiological, biochemical,
and molecular traits are said to be altered by these stresses
(Pandey and Shukla, 2015), which also reduce medicinal
plant yield (Yang et al., 2013; Jayasinghe et al., 2017) and
put biodiversity at risk (Kumar and Clark, 2012; Negi et al.,
2012). This is the first comprehensive analysis of the
Himalayan plants in order to demonstrate the traditional
features of the Himalayan flora for a sustainable future.

Methodology: This is the first extensive study regarding
the traditional uses of the flora of Himalayas. The available
published literature was downloaded from various search
engines such as Google Scholar, PubMed, Science Direct,
etc. The habit of different plants, ability to cure diseases,
plant part used, method of use, their ethnobotanic features,
tradition uses, major threats and many other features were
critically reviewed, and the important information was
abstracted. The data on the medicinal flora was categorized
to demonstrate the traditional aspects of the Flora of
Himalayan to date. The family names with the number of
plants were observed. The habit of the species (herb, shrub,
tree, climber), parts used (root, stem, rhizome, leaves,
stems, flowers, fruit, seed, bark, entire plant), method of
use (powder, decoction, ripe fruit, paste, juice) were noted.
The diseases cured by the medicinal flora were categorized
into 12 types. These include gastrointestinal disease,
circulatory disease, respiratory disease, and others. Within
each disease type the ailments were also separated. The
number of plants for each disease type was also counted.
The Ethnomedicinal inventory provided the information
under the categories scientific name, family, elevation,
habit, ailment, parts used, method of use, conservation
status, major chemical constituents, and references.

Results and Discussions

The findings of this study underscore the extensive
and intricate use of Himalayan Medicinal Plants, revealing
a rich tradition of utilizing nature’s resources for medicinal
purposes. The wide range of plant species and the
consumption of various plant parts are indicators of the
Himalayan region's deeply ingrained customs and
traditional knowledge.

Himalayan medicinal plants have been assessed for a
wide range of ailments, which highlights their importance
from a cultural, medical, and economic aspect. In addition
to conservation efforts to ensure the long-term usage of
these resources, it is essential to treat common illnesses and
investigate unexplored possibilities for treating fewer
common ailments. There are many native and herbal
medicinal plants in the Himalayan region (Dhar et al.,
2002). Plenty of individuals in rural Uttarakhand rely
significantly on medicinal plants as a source of income;
they contribute between 17-35% of the household income
(Chauhan, 2010). Several remedies are widely used
globally. For example, kidney stones can be relieved by
Bergenia ciliata and skin disorders can be treated using
Rubia manjith in Far West Nepal (Kunwar et al., 2009). In
Himachal Pradesh, Berberis asiatica is used to treat
diabetes, and Viola canescens is used to treat common
colds (Uniyal et al., 2006).
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Pakistan is known for possessing over 600 species of
medicinal plants, of which approximately 300 can be found
in the Lesser Himalayas, as reported by (Shinwari, 2010).
Ajuga bracteosa is prescribed for jaundice, Viola
canescens for the common cold, Juglans regia is utilized
for toothaches, and Taraxacum officinale is used for liver
problems in Pakistan (Ali et al., 2011). Aegle marmelos is
consumed for digestive problems (Dhuley, 2003). Cedrus
deodara is utilized for dysentery (Kumar et al., 2011),
Centella asiatica is used for skin diseases (Brinkhaus et al.,
2000); Cinnamomum tamala is consumed for cough and
cold (Thamizhselvam et al., 2012) and Solanum nigrum is
used for liver tonic (Hsieh et al., 2008).

Ajuga bracteosa, with its anti-inflammatory, antifungal,
antibacterial, and anthelmintic qualities, has been used as a
medicine since ancient times (Israili and Lyoussi, 2009).
Chemical components present in the seeds of Azadirachta
indica contains limonoids (azadirachtin) and insecticidal
triterpenoids (azadiradione) (Devi and Sharma, 2023). The
sesquiterpene and artemisinin chemical compounds were
found active in Artemisia annua species (Konovalov and
Khamilonov, 2016).

The constant decline and eventual extinction of
traditional knowledge in the Himalayas due to generational
gaps makes the global situation of medicinal plants very
concerning (Prakash, 2015). The locals of villages have
given up a great deal of indigenous knowledge since written
communication replaced oral communication as the main
form of communication. As a result, it has become more
difficult for the elder generation to share their knowledge
with the younger generation (Jabeen et al., 2009).

Human activities include overharvesting medicinal
plants, expanding agricultural land, overgrazing, gathering
fuel wood and fodder, and igniting forest fires are major
dangers to medicinal plants (Abbasi et al., 2013).
Overexploitation for domestic use is one of the main threats to
the native populations of indigenous medicinal plants in the
Western Himalayas. Aconitum heterophyllum is one of the
species in the highest threat category, according to reports
from other Himalayan regions, and its conservation is urgently
required (Pandey et al., 2019). The threatened plant species
are a result of local people collecting either the entire plant or
specific parts. The main reason Himalaya's economically
significant medicinal plants are disappearing is excessive and
uncontrolled exploitation (Tali et al., 2019). In Kashmir,
Himalaya, decades of excessive harvesting of medicinal
plants have led to the extinction of numerous taxa.
Overexploitation is causing the medicinal flora of the Kashmir
Himalaya to decline at an alarming rate (Ganie et al., 2019).
According to the IUCN (2008), one of the significant threats
to India's medicinal plants is overexploitation. It is also
estimated that overexploitation of medicinal plants has
resulted in about 15,000 species at risk of extinction globally
(IUCN, 2007). Several commercially valuable wild medicinal
plant species are seriously threatened by overexploitation by
humans for local use, endangering their habitats. All these
plant species are being depleted, whether legally or illegally,
in the wild for local use and sale in regional, national, or
worldwide markets due to their significance as medicines. The
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primary threat to these plant species is the over-extraction of
different herbs (e.g., Aconitum heterophyllum, Picrorhiza
kurrooa) by locals for medical purposes and export to other
regions for local use (Ganie et al., 2019).

Large-scale dispersion of habitat is a result of landslides,
which also have an impact on the natural population. One of
the main factors putting medicinal plant species at risk is
landslides.  Landslides alter the  physicochemical
characteristics of the soil and cause a rise in other ruderal
species that have a competitive advantage over endemic
species. This could ultimately result in the extinction of
endemic species by creating unfavorable conditions in their
natural habitat (Tali et al., 2019). There has been a decline in
numerous highly valuable medicinal plants due to the ongoing
removal of several medicinal plant species from their natural
habitats and the significant loss of those habitats over the past
few decades. The continuous rate of landslides may result in
the natural habitats of various medicinal plants in the area
being degraded (Tali et al., 2016).

Most medicinal plants that are used to make herbal
remedies and nutraceuticals are harvested in the wild. The
massive amount of plant materials extracted from the few
plant populations present in natural habitats is an intolerable
situation, especially as traditional healthcare systems gain
popularity (Dwivedi et al., 2019). The percentage of reports
of medical plant use grew gradually with height and the
richness of medicinal plants declined with altitude. Locals
from higher altitude regions tend to choose medicinal herbs as
a remedy (Kunwar et al., 2016). Asteraceae is considered a
very dominant family in the region of Western Himalaya
(Hamid and Raina, 2014; Asif et al., 2021). Many plants are
used for their medicinal properties in the Northwestern
Himalayas (Hag and Singh, 2020). Locals believe it is
sustainable and safe to utilize leaves for medicinal uses (Jan et
al., 2020). A high concentration of bioactive compounds is
found in most medicinal roots, also local population prefers to
use roots as a medicinal remedy (Pandey et al., 2019).
Overharvesting of endangered medicinal plants should be
avoided because it puts the plant at even more risk of
becoming extinct (Rathore et al., 2020).

In the present study 30 trees, 86 herbs, 26 shrubs, and 8
climbers were among the 150 plant species which were
abstracted via review on the Himalayan Medicinal Plants as
mentioned in Table 1. Herbs makes up about 58%, Trees
about 20%, Shrubs about 17% and Climbers about 5% of the
total 150 medicinal plants (Fig. 1). Every plant has special
medical qualities and uses different portions for different
reasons. Roots of 44 species were found to be used, leaves of
50, complete plant 38, and a variety of other parts such
rhizomes, stems, flowers, seeds, fruit, and bark as seen in
Table 1. The highest percentage of plant part used was leaves
at 23% and the lowest were stems at 2% as shown in Fig. 2.
(Samant and Mohinder Pal, 2003) discovered 701 kinds of
medicinal plants from different forest types of Uttarakhand,
138 of which were trees, 135 of which were shrubs, and 421
of whom were herbs. (Bhat et al., 2013) 12 genera and 61
families comprise the 152 species of medicinal plants that
have been documented from the Kedarnath Wildlife
Sanctuary. In the Himachal Pradesh Renuka Wildlife
Sanctuary, 228 species having aromatic and therapeutic
properties were found (Subramani et al., 2007).
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Table 1. Number of Habitat, Parts used and methods of use by Medicinal Plants found in Himalayas.
Habit | No. of plants | Parts used | No.ofplants | Methodofuse | No. of plants
Tree 30 Root 44 Powder 69
Shrub 26 Rhizome 12 Decoction 56
Herb 86 Stem 4 Ripe fruit 9
Climbers 8 Leaves 50 Paste 75
Seeds 8 Juice 59
Flowers 11
Fruit 29
Entire plant 38
Bark 20
Table 2. Families of the selected medicinal plants found in Himalayas.
Family | No. of plants | Family | No. of plants | Family | No. of plants
Aceraceae 1 Rhamnaceae 1 Hypericaceae 1
Acoraceae 1 Rosaceae 9 Juglandaceae 2
Adiantaceae 2 Rubiaceae 2 Lamiaceae 9
Amaranthaceae 1 Rutaceae 2 Lauraceae 2
Amaryllidaceae 1 Sapindaceae 2 Liliaceae 2
Anacardiaceae 2 Saxifragaceae 2 Linaceae 1
Apiaceae 7 Scrophulariaceae 1 Lythraceae 1
Araceae 1 Smilacaceae 1 Malvaceae 2
Asparagaceae 1 Solanaceae 3 Melanthiaceae 1
Asteraceae 21 Taxaceae 1 Moraceae 2
Berberidaceae 5 Urticaceae 1 Myricaceae 2
Betulaceae 1 Valerianaceae 1 Myrtaceae 1
Bombacaceae 1 Violaceae 1 Orchidaceae 2
Boraginaceae 2 Zingiberaceae 1 Oxalidaceae 1
Brassicaceae 3 Chenopodiaceae 1 Paeoniaceae 1
Buxaceae 1 Comberataceae 1 Papavaraceae 1
Campanulaceae 1 Convolvulaceae 1 Pinaceae 3
Cannabaceae 2 Cucurbitaceae 1 Piperaceae 1
Caprifoliaceae 3 Cuscutaceae 1 Poaceae 1
Caryophyllaceae 1 Dioscoreaceae 2 Polygonaceae 4
Euphorbiaceae 3 Dipsacaceae 1 Ranunculaceae 5
Fabaceae 1 Equisetaceae 1 Geraniaceae 1
Fagaceae 2 Ericaceae 3

Table 3. Diseases and the Aliments reported in Himalayas.

S.N.O. | Diseases

|Aliments

1.  Gastrointestinal

Abdominal pain, Constipation, Diarrhoea, Digestive diseases, Dysentery, Gastrointestinal
problems, Haemorrhoids, Indigestion, Intestinal worm, Stomachache, and VVomiting
Blood ailments, Cardiovascular problems, and Heart conditions

Body pain, Boils, Burns, Cuts, Scurvy, Skin diseases, and Wounds

Genitourinary disorders, Gonorrhea, Gynecological problems, Kidney pain, Menstrual

2. Circulatory diseases

3. Skeleto-muscular system problems Arthritis, Bone fracture, Joint pain, and Rheumatic diseases
4. Respiratory systems diseases Asthama, Cold, Cough, and Respiratory disorders

5. Dermatological diseases

6.  Diabetes Diabetes

7.  Ear, Eye, and mouth disorders Earache, Eye diseases, Mouth blister, and Toothache

8. Other ailments Epilepsy, Metabolic conditions, Ulcer, and Hair fall

9. Fever Fever, Malarial fever, and Headache

10.  Gento-urinary ailments

11.  Liver problems

12.  Poisoning

complaints, and Urinary disorders
Jaundice and Liver diseases
Insect bite and Snake bite

(Radha et

2013)) presented comprehensive

a decline in both species and family richness. Numerous

information on the floristic diversity of the Alaknanda Valley,
including 526 plant species divided into 372 genera and 94
families. From Govind Pashu Vihar WLS, 821 species and 8
subspecies of angiosperms were identified, scattered
throughout 479 genera and 125 families (Manikandan and
Srivastava, 2015). As the altitude increased, the species
composition of trees, shrubs, and herbs changed and showed

common species can be found in the montane zone, including
weeds of low elevations and plains and invasive alien species
that have adapted well to the region's diverse environmental
conditions (Rawat et al., 2020). According to (Rawat et al.,
2021) findings, The western Ramaganga valley is inhabited
by 651 species of higher plants, out of which 85% are
dicotyledons, 12.2% are monocotyledons, and 2.3% are
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gymnosperms. (Arora and Daverey, 2018) recorded 125
woody plant species, comprising 72 angiosperms and 53
gymnosperms, derived from Uttarakhand, and were organized
into 81 genera and 48 families.

In our research, a total of 150 plants belonging to 68
families were counted. Asteraceae was noted with the
maximum number of medicinal plants followed by Rosaceae
and Lamiaceae. Numerous parts such as root, stem, rhizome,
leaves, stems, flowers, fruit, seed, bark, and entire plant were
medicinally used. Leaves and roots were the highly utilized
parts. From the review data, the highly used method of these
medicinal plants was paste 28% and powder 26% as shown
in Fig. 3. The method of preparing the medicinal remedies
in the current review varied significantly across the plant
species. The most common methods included the use of
pastes (75 plants), powder (69 plants), juices (59 plants), and
decoctions (56 plants) as shown in Table 1. Additionally,
ripe fruit and barks were utilized in 9 and 20 species,
respectively, showcasing the diverse approaches to
harnessing the medicinal properties of these plants. Upon
further analysis, it was observed that the Asteraceae family
exhibited the highest prevalence, comprising 21 species,
followed by the Lamiaceae family with 9 species. This
indicates the dominance of certain botanical lineages in the
region’s traditional pharmacopoeia (Table 2).

The 12 categories of the diseases were gastrointestinal,
circulatory, musculoskeletal system, respiratory system,
dermatological, diabetes, ear, eye and mouth, fever,
urinary, liver problems, poisoning, and other diseases
shown in Tables 3 & 4. The highest percentage of plants
(24%) were utilized for dermatological ailments which
included body pain, boils, burns, cuts, scurvy, skin
diseases, and wounds as shown in Fig. 4. Twenty-three
percent species were reported to have effectiveness against
gastrointestinal ailments abdominal pain, constipation,
diarrhea, digestive diseases, dysentery, gastrointestinal
problems, hemorrhoids, indigestion, intestinal worms,
stomachache, and vomiting. Twelve percent of plants were
used by local communities of Himalayas for respiratory
ailments such as asthma, cold, cough, and other respiratory
disorders. For the treatment of fever, 11% medicinal plants
were employed traditionally. The accumulative percentage
of medicinal species for the ear, eye, and mouth was 7%,
treating ailments such as earache, eye diseases, mouth
blisters, and toothache. Different musculoskeletal diseases
like arthritis, bone fracture, joint pain, and rheumatic
diseases were cured by 6% local medicinal plants the
collective percentages of these diseases. This research
indicates that the aliments for gastrointestinal and
dermatological problems are widely used by the local
population. On the other hand, conditions like diabetes,
heart problems, and poisoning have a lower frequency,
suggesting either a lower incidence in the region or a
relatively limited number of plants which are useful in
treating those specific conditions. The distribution of plant
use by illness categories illustrates that significant focus is
given to treating common ailments like gastrointestinal and
dermatological problems. Table 5 contain detailed
information regarding the name of the medicinal plants,
their aliments, the plant part used, the method of use,
conservation status of these plants, threats to the plants,
major chemical constituents that make up that medicinal
plant and the references.
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Fig. 2. Pie chart showing the percentage of plant parts used for
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Fig. 3. Pie chart showing the percentage of method of use of the
plant parts.
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Fig. 4. Pie chart showing the percentage of different diseases.

Table 4. Diseases cured by the medicinal plants of Himalayas.
S. N.O.[Diseases [ Number of plants

1. Gastro-Intestinal diseases 120
2. Circulatory diseases 14
3.  Skeleto-muscular system problems 30
4.  Respiratory systems diseases 63
5. Dermatological diseases 126
6. Diabetes 6

7.  Ear, Eye and Mouth 38
8. Other ailments 16
9.  Fever 57
10.  Gento-urinary ailments 23
11.  Liver problems 17
12.  Poisoning 13

Conclusion

This study underlines the importance of these medicinal
plants in dealing with global health concerns as a cheaper
alternative to pharmaceuticals. The results have cultural
significance alongside their possible financial value given the
increasing demand for traditional and natural medical
treatments around the globe. Understanding the need for
sustainable harvesting and preservation methods is crucial for
assuring the accessibility of these medical resources.
Sustainable practices and the implementation of traditional
knowledge may assist in preserving biodiversity and cultural
heritage. The fact that Himalayan medicinal plants are widely
used to treat a wide range of illnesses illustrates the
importance of these plants from a cultural, medical, and
economic standpoint. The ongoing utilization of these
priceless resources depends on addressing common illnesses
and investigating unrealized potentials for treating fewer
common disorders while assuring conservation efforts. Great
efforts are needed inline to Global initiatives to protect this
treasure of nature for future generations.
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