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Abstract
Saussurea costus, commonly known as Costus or Kuth, is a 
perennial medicinal herb belonging to the Asteraceae 
family. Indigenous to the Himalayan region, this plant has 
been an integral part of traditional medicine systems, such 
as Ayurveda and Traditional Chinese Medicine (TCM), for 
centuries. Its unique botanical characteristics, including tall 
stature, lance-shaped leaves, and vibrant yellow flowers, 
make it easily identifiable. However, it is the fleshy and 
aromatic rootstock that holds the greatest medicinal 
significance.

This review paper provides a comprehensive overview of 
Saussurea costus, encompassing its botanical characteristics, 
traditional uses, chemical composition, pharmacological 
activities, safety considerations, and potential therapeutic 
applications. The plant's roots and other plant parts have 
been used traditionally to address various health conditions, 
including respiratory ailments, digestive disorders, skin 
conditions, and rheumatic discomforts.

The diverse pharmacological activities of Saussurea costus 
stem from its rich chemical composition, which includes 
sesquiterpene lactones, flavonoids, phenolic acids, essential 
oils, and polysaccharides. Scientific investigations have 
highlighted the plant's anti-inflammatory, antioxidant, 
antimicrobial, hepatoprotective, and immunomodulatory 
effects, among others.

While Saussurea costus has shown promise in various 
therapeutic applications, its safety and toxicity aspects must 
be considered. Precautions, including appropriate dosages, 
drug interactions, and potential allergic reactions, need to 
be addressed to ensure its responsible use.

Modern research continues to explore the therapeutic 
potential of Saussurea costus, opening new avenues for 
evidence based medicine and offering insights into its 
potential applications in managing various health conditions. 
As the demand for natural remedies grows, Saussurea 
costus emerges as a valuable botanical resource with the 
potential to positively impact human health and  contribute to 

the world of traditional and modern healing practices.
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Introduction
Saussurea costus, commonly known as Costus or Kuth, is a

perennial medicinal herb with a rich history of traditional use in
various medicine systems. It belongs to the Asteraceae family
and is native to the Himalayan region, where it thrives in high-
altitude environments. This plant has been an integral part of
indigenous healing practices, particularly in Ayurveda and
Traditional Chinese Medicine (TCM), owing to its diverse
therapeutic properties [1].

The botanical characteristics of Saussurea costus, such as its
tall stature, lance-shaped leaves, and vibrant yellow flowers,
make it easily recognizable [2]. However, it is the fleshy and
aromatic rootstock that holds the most medicinal value and has
been widely utilized for various health conditions.

Traditional medicine systems have employed Saussurea
costus to address respiratory ailments, digestive disorders, skin
conditions, and rheumatic discomforts, among others [3]. Its
roots and other plant parts contain bioactive compounds
responsible for its pharmacological activities, which have been
the subject of scientific investigation.

The chemical composition of Saussurea costus includes
sesquiterpene lactones, flavonoids, phenolic acids, essential oils,
and polysaccharides, among others [4]. These compounds
contribute to its anti-inflammatory, antioxidant, antimicrobial,
and hepatoprotective effects, making it a valuable candidate for
modern therapeutic applications.

In recent years, researchers have delved into the
pharmacological properties of Saussurea costus, validating its
traditional uses and uncovering potential applications in
evidence-based medicine [5]. However, safety considerations,
appropriate dosages, and potential interactions with other
medications remain important aspects to be addressed.
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This review paper aims to provide a comprehensive overview
of Saussurea costus, including its botanical characteristics,
traditional uses, chemical composition, pharmacological
activities, safety considerations, and potential therapeutic
applications [6]. The collective knowledge from traditional
wisdom and contemporary research sheds light on the immense
potential of Saussurea costus as a valuable botanical resource
for human health and well-being (Figure 1).

Figure 1: Image of Saussurea costus.

Literature Review

Botanical characteristics
Saussurea costus, also known as Costus or Kuth, is a perennial

herbaceous plant belonging to the Asteraceae family. It is native
to the Himalayan region, particularly found in India, Nepal, and
Tibet, where it thrives at high altitudes ranging from 2,500 to
4,000 meters above sea level [7]. The plant possesses distinct
botanical characteristics that aid in its identification and
differentiation from other species. Here are the key botanical
features of Saussurea costus.

Morphology
Height: Saussurea costus typically grows to a height of 1 to 2

meters, although variations may occur depending on
environmental conditions.

Stem: The plant has a sturdy, erect, and woody stem, which
contributes to its ability to withstand harsh mountainous
climates.

Leaves: The leaves are large, lance-shaped or oblong, and
have serrated margins. They are arranged alternately along the
stem and can be up to 30 centimeters long. The leaves have a
characteristic aromatic fragrance when crushed.

Flowers
Inflorescence: The flowers of Saussurea costus are borne in

terminal or axillary dense clusters.

Flower heads: Each flower head consists of both tubular
florets and ray florets. The tubular florets are small and
clustered at the center, while the ray florets are larger and
radiate outwards, giving the appearance of petals.

Color: The flowers are typically yellow, sometimes with a
tinge of purple or pink.

Blooming season: Saussurea costus generally blooms during
late summer and early autumn.

Roots
The most valuable part of the plant for medicinal use is its

fleshy, aromatic rootstock, which is typically yellowish-brown or
reddish-brown in color.

The rootstock is conical or cylindrical in shape and is
characterized by a strong, distinctive fragrance.

Habitat
Saussurea costus is primarily found in alpine and subalpine

regions of the Himalayas, often growing in rocky or stony soils.

It prefers well-drained soils with moderate moisture levels
and is adapted to withstand cold temperatures and harsh
climatic conditions [8].

Cultivation
Due to its medicinal significance, Saussurea costus is

cultivated in certain regions for commercial purposes [9].

Cultivation efforts involve the propagation of the plant
through seeds or root cuttings.

The growth of Saussurea costus requires careful attention to
environmental factors such as altitude, temperature, and soil
conditions.

Conservation status
As a result of over-harvesting for its medicinal properties and

habitat degradation, Saussurea costus populations have faced
decline in some regions [10].

It is essential to promote sustainable harvesting practices and
conservation efforts to ensure the plant's long-term survival.

In conclusion, Saussurea costus is a remarkable plant known
for its medicinal properties and is recognized by its distinctive
botanical characteristics, including its tall stature, lance-shaped
leaves, aromatic rootstock, and vibrant yellow flowers.
Understanding these characteristics is vital for its proper
identification, conservation, and sustainable utilization in
traditional medicine and beyond [11,12].

Traditional uses
Saussurea costus, commonly known as Costus or Kuth, has a

rich history of traditional use in various medicinal systems,
especially in Ayurveda and Traditional Chinese Medicine (TCM).
The plant's roots and other plant parts have been valued for
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their therapeutic properties and have been used to address a
wide range of health conditions. Here are some of the
traditional uses of Saussurea costus.

Respiratory ailments: In Ayurveda and other traditional
medicine systems, Saussurea costus has been employed as a
remedy for respiratory disorders. The plant is believed to have
bronchodilatory properties, making it useful in alleviating
symptoms of asthma, bronchitis, and coughs [13]. The essential
oils present in the plant are thought to help clear the respiratory
passages and promote easier breathing.

Digestive disorders: Saussurea costus has been used
traditionally to treat digestive issues. It is believed to have
carminative and digestive stimulant properties that aid in easing
indigestion, flatulence, and bloating. The plant's root extract is
often used to improve appetite and enhance digestion.

Skin conditions: In traditional medicine, Saussurea costus has
been employed to treat various skin conditions. It is used
topically to soothe skin irritations, rashes, and itching. The
plant's anti-inflammatory and antimicrobial properties are
believed to contribute to its effectiveness in managing skin
ailments [14].

Rheumatic conditions: The analgesic and anti-inflammatory
properties of Saussurea costus have led to its use in treating
rheumatic conditions, such as arthritis and joint pain. In
Ayurveda, the plant is sometimes used in formulations to
alleviate musculoskeletal discomfort and inflammation.

Menstrual disorders: In some traditional systems, Saussurea
costus is considered beneficial for addressing menstrual
irregularities and related issues. It is believed to have
emmenagogue properties that can help regulate menstrual
cycles and relieve menstrual pain.

Circulatory disorders: In traditional Chinese medicine,
Saussurea costus is used to invigorate blood circulation. It is
believed to improve blood flow and help in conditions related to
poor circulation, such as numbness and tingling.

General tonic and vitality: In certain cultures, Saussurea
costus is used as a general tonic to boost vitality and overall
well-being. It is believed to enhance stamina and energy levels.

Antimicrobial applications: Saussurea costus has also been
used traditionally for its antimicrobial properties. It has been
applied topically to wounds and cuts to prevent infections and
promote healing.

Adaptogenic effects: In Ayurveda, Saussurea costus is
classified as an adaptogenic herb, which means it is believed to
help the body adapt to stress and restore balance.

Note: It is essential to highlight that traditional uses of
Saussurea costus have been documented over centuries of
empirical knowledge and observations. However, it is crucial to
consult with qualified healthcare professionals before using the
plant for medicinal purposes, as dosages and preparations may
vary based on individual health conditions and other factors.
Moreover, while traditional use indicates potential benefits,
scientific research is necessary to validate these traditional
claims and establish the plant's safety and efficacy.

Chemical constituents
Saussurea costus, also known as Costus or Kuth, is a plant rich

in various bioactive chemical constituents that contribute to its
medicinal properties [15]. The chemical composition of
Saussurea costus has been the subject of numerous scientific
studies. Some of the key chemical constituents identified in the
plant are as follows:

Sesquiterpene lactones
Costunolide: Costunolide is one of the primary bioactive

compounds found in Saussurea costus. It is a sesquiterpene
lactone known for its anti-inflammatory and antioxidant
properties. Costunolide has shown potential in various biological
activities and is believed to be one of the major contributors to
the plant's medicinal effects.

Dehydrocostuslactone: Dehydrocostuslactone is another
important sesquiterpene lactone present in Saussurea costus.
Like costunolide, it exhibits anti-inflammatory and antioxidant
activities and has been investigated for its potential therapeutic
applications.

Flavonoids
Saussureamines: Saussureamines are a class of flavonoids

unique to Saussurea costus. These compounds have shown
antioxidant activity and may contribute to the plant's free
radical scavenging capabilities.

Phenolic acids
Caffeic acid: Caffeic acid is a well-known phenolic acid found

in Saussurea costus. It possesses antioxidant and anti-
inflammatory properties and is commonly found in various plant
sources.

Essential �oils
The essential oil extracted from the roots of Saussurea costus

contains various volatile compounds, including terpenoids and
sesquiterpenes. These oils contribute to the characteristic
aroma of the plant and are associated with its medicinal
properties.

Polysaccharides
Saussurea costus also contains polysaccharides, which are

complex carbohydrates. These polysaccharides have shown
immunomodulatory and antioxidant activities, indicating their
potential in supporting the immune system and combating
oxidative stress.

Other compounds
Saussurea costus may also contain other minor compounds

such as alkaloids, tannins, and other phenolic compounds that
contribute to its overall chemical profile.

It is important to note that the chemical composition of
Saussurea costus may vary depending on factors such as
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geographical location, climate, growing conditions, and the
extraction method used. The synergistic interactions between
the various bioactive compounds contribute to the plant's
overall medicinal effects [16].

Scientific research on the chemical constituents of Saussurea
costus has provided valuable insights into the potential
therapeutic applications of this plant. However, further studies
are necessary to fully understand the specific mechanisms of
action and to explore its potential in the development of new
pharmaceuticals and natural remedies.

Pharmacological activities
Saussurea costus, commonly known as Costus or Kuth,

exhibits a wide range of pharmacological activities, which have
been investigated through in vitro, in vivo, and clinical studies.
The plant's bioactive compounds are responsible for these
activities, making it a valuable candidate for various therapeutic
applications. Some of the prominent pharmacological activities
of Saussurea costus are as follows:

Anti-inflammatory activity: Saussurea costus contains
sesquiterpene lactones, such as costunolide and
dehydrocostuslactone, which have demonstrated significant
anti-inflammatory properties. These compounds inhibit the
production of pro-inflammatory cytokines and enzymes, leading
to reduced inflammation. The plant's anti-inflammatory activity
may be beneficial in conditions like arthritis, inflammatory
bowel disease, and skin inflammation.

Antioxidant activity: Saussurea costus exhibits strong
antioxidant properties due to the presence of phenolic
compounds, flavonoids, and essential oils. These antioxidants
scavenge free radicals, neutralizing oxidative stress and
protecting cells from damage. As a result, the plant has potential
applications in combating oxidative stress-related diseases and
promoting overall cellular health [17].

Antimicrobial activity: The essential oils derived from
Saussurea costus have demonstrated antimicrobial properties
against various bacteria, fungi, and viruses. These antimicrobial
effects make the plant a promising candidate for the
development of natural antimicrobial agents or as an ingredient
in topical formulations to treat skin infections and other
microbial-related ailments.

Antidiabetic activity: Saussurea costus has been investigated
for its potential to lower blood glucose levels. Some studies
suggest that the plant's extracts may improve insulin sensitivity
and reduce postprandial glucose spikes, making it beneficial for
managing diabetes and related complications.

Hepatoprotective activity: Saussurea costus has shown
hepatoprotective effects, helping to protect the liver from
damage caused by toxins and oxidative stress. Its ability to
enhance antioxidant defenses and reduce inflammation may
contribute to its liver-protective properties.

Respiratory benefits: Traditional uses of Saussurea costus as a
remedy for respiratory ailments align with its pharmacological
activities. The plant's anti-inflammatory and bronchodilatory

effects may be useful in managing respiratory conditions like
asthma and bronchitis.

Gastrointestinal benefits: The plant's digestive stimulant
properties may help alleviate gastrointestinal discomfort, such
as indigestion and flatulence.

Immunomodulatory activity: Some studies suggest that
Saussurea costus extracts may have immunomodulatory effects,
meaning they can regulate the immune response. This property
could be beneficial in various immune-related disorders.

Analgesic activity: Saussurea costus has demonstrated
analgesic (pain-relieving) effects in certain animal studies,
suggesting its potential for managing pain conditions.

While the pharmacological activities of Saussurea costus are
promising, further research, including clinical trials, is necessary
to validate these findings and establish safe and effective
therapeutic applications. As with any herbal medicine, caution
should be exercised, and medical advice sought before using
Saussurea costus for medicinal purposes.

Discussion

Safety and toxicity
Safety and toxicity considerations are essential when

evaluating the use of Saussurea costus, especially for medicinal
purposes. While the plant has a long history of traditional use
and is generally considered safe when used appropriately, there
are certain aspects to be aware of:

Allergic reactions: Individuals with known allergies to plants
in the Asteraceae family (such as ragweed, marigold, or daisy)
may be more prone to allergic reactions when using Saussurea
costus. It is essential to perform a patch test before topical
application or start with a small dose when ingesting the plant
to check for any adverse reactions [18].

Dosage and preparations: Saussurea costus should be used at
appropriate dosages as recommended by qualified healthcare
professionals or traditional medicine practitioners.
Overconsumption or misuse may lead to adverse effects.

Pregnancy and breastfeeding: The safety of Saussurea costus
during pregnancy and breastfeeding has not been well-
established through clinical studies. Therefore, pregnant or
breastfeeding individuals should avoid using the plant or its
products unless prescribed by a healthcare professional.

Drug interactions: Saussurea costus may interact with certain
medications, either enhancing or inhibiting their effects. It is
crucial to consult with a healthcare provider before using
Saussurea costus concurrently with other medications to avoid
potential drug interactions.

Heavy metal contamination: Like many plants growing in
their natural habitat, Saussurea costus may accumulate heavy
metals from the soil. Therefore, it is important to source the
plant or its products from reputable and quality-controlled
suppliers to minimize the risk of heavy metal contamination.
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Toxicity and adverse effects: While Saussurea costus is
generally safe when used correctly, excessive consumption or
improper preparation of the plant's products may cause
gastrointestinal discomfort, nausea, or other adverse effects.

Contraindications: Individuals with certain medical
conditions, such as liver disorders, bleeding disorders, or
autoimmune diseases, may need to avoid using Saussurea costus
due to its potential effects on the liver and immune system. It is
advisable to seek medical advice before using the plant in such
cases [19].

Pediatric use: The safety of Saussurea costus in children and
infants has not been extensively studied. Therefore, it is best to
avoid administering the plant to young children without medical
supervision [20].

Conclusion
In conclusion, Saussurea costus, commonly known as Costus

or Kuth, is a remarkable medicinal plant with a long history of
traditional use in various medicine systems, particularly in
Ayurveda and Traditional Chinese Medicine (TCM). The plant's
distinct botanical characteristics, including its tall stature, lance-
shaped leaves, vibrant yellow flowers, and aromatic rootstock,
make it easily recognizable and valued for its therapeutic
properties.

Saussurea costus possesses a diverse range of
pharmacological activities attributed to its rich chemical
composition. Key bioactive constituents, such as sesquiterpene
lactones (costunolide and dehydrocostuslactone), flavonoids,
phenolic acids, essential oils, and polysaccharides, contribute to
its anti-inflammatory, antioxidant, antimicrobial, and
hepatoprotective effects, among others. These pharmacological
activities open up a wide array of potential therapeutic
applications.

The plant's traditional uses align with its scientifically
investigated activities. Saussurea costus has shown promise in
managing respiratory ailments, gastrointestinal disorders, skin
conditions, and rheumatic issues. Additionally, its antioxidant
and anti-inflammatory properties make it potentially beneficial
for cardiovascular health, diabetes management, and overall
vitality.

While Saussurea costus is generally considered safe when
used appropriately, certain precautions must be taken. Allergic
reactions, dosage considerations, potential drug interactions,
and heavy metal contamination should be carefully addressed.
Pregnant and breastfeeding individuals, as well as those with
specific medical conditions, should exercise caution and seek
professional advice before using Saussurea costus.

Further scientific research, including clinical trials, is necessary
to validate the traditional uses and pharmacological activities of
Saussurea costus. This will help establish its safety, efficacy, and
dosage guidelines, enabling its integration into modern
healthcare practices.

Overall, Saussurea costus stands as a promising botanical
resource with potential applications in various health conditions.

Its continued exploration and understanding hold the promise of
novel therapeutic interventions and contribute to the rich
tapestry of traditional medicine and evidence-based healthcare.
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