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Abstract: Cleome gynandra L., commonly known as spider plant or “Nalvelai,” is a nutritionally and medicinally important
leafy vegetable belonging to the family Capparaceae. It is widely distributed throughout tropical and subtropical regions
and is traditionally used for managing various health conditions, including gastrointestinal disorders, inflammation,
epilepsy, and parasitic infections. The plant is also consumed as a vegetable owing to its nutritional content and antioxidant
potential. Phytochemical investigations have identified diverse bioactive constituents, including flavonoids, phenolic
compounds, alkaloids, terpenoids, saponins, vitamins, and minerals, which may contribute to its therapeutic properties.
Several experimental studies have reported antioxidant, antidiabetic, antimicrobial, anti-inflammatory, analgesic,
immunomodulatory, hepatoprotective, and anticancer activities. This review summarizes the botanical, cultivation,
pharmacognostical, phytochemical, nutritional, traditional, and pharmacological aspects of C. gynandra L., with particular
emphasis on its antioxidant and antidiabetic potential. The review also identifies important research gaps, including the
need for standardized extracts, isolation of active constituents, mechanistic studies, toxicity assessment, bioavailability
evaluation, and advanced in-silico and in-vivo investigations. Overall, C. gynandra represents a promising source of bioactive
compounds with potential applications in natural-product-based therapeutic research.
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l. INTRODUCTION in height and possesses a branched, glandular-haired stem. Its
leaves are alternate and palmately compound, usually

Natural products remain an important source of
bioactive compounds for modern drug discovery and
development, with a substantial proportion of clinically used
medicines being derived directly or indirectly from natural
sources(1,2). Plant-derived compounds may be used in their
natural form or modified synthetically or semi-synthetically
to improve their therapeutic properties(3). Herbal medicines
have long contributed to healthcare and continue to be widely
used, particularly in traditional medical systems
worldwide(4,5). Cleome gynandra L., belonging to the
family Capparaceae, is a medicinally important plant
commonly known as ‘“Nalvelai” or “Taivelai” in Tamil(6). It
is an erect, branched annual or short-lived perennial herb
widely distributed in tropical and subtropical regions. In
India, it commonly occurs in agricultural fields, roadsides,
wastelands, and open grasslands, while its natural distribution
also extends extensively across tropical and subtropical
Africa(7-11). The plant generally grows to about 25-60 cm
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consisting of three to five obovate leaflets, while the flowers
are arranged in elongated terminal inflorescences and are
typically white, pinkish, or rose-coloured(11,12). C.
gynandra has a long history of traditional medicinal use for
conditions including food poisoning, rheumatic and
inflammatory disorders, toothache, headache, bacterial
infections,  snake-bite-related  conditions, and skin
disorders(13-15). Phytochemical and pharmacological
investigations  have  further reported antioxidant,
antimicrobial, and anti-inflammatory activities, supporting its
potential relevance in wound management and other
therapeutic applications(16,17). The plant has also been
documented in Ayurvedic literature and reported as an
ingredient of formulations such as Narayana Churna, with
traditional applications including anthelmintic,
gastrointestinal, ear-related, and pruritic conditions(18).
Considerable morphological variation has been observed
among C. gynandra accessions, particularly in plant height,
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pod length, leaf characteristics, flower colour, gynophore and
filament morphology, and flowering or maturity time,
highlighting its importance for germplasm characterization
and crop-improvement studies(19). In addition to its
medicinal value, the plant is consumed as a leafy vegetable in
parts of Thailand and Malaysia, where traditional fermented

> Plant Profile:(
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preparations such as “phaksian dong” and “jerukmaman” are
prepared from its leaves(8). The species is readily propagated
by seeds, particularly during the rainy season, and is valued
by some communities as a low-maintenance and nutritionally
useful leafy crop despite often being regarded as an
agricultural weed(20).

Fig 1 Cleome Gynandra L.

» Taxonomical Profile:@)

Kingdom - Plantae

Subkingdom -Tracheobionta (Vascular plants).
Super division - Spermatophyta (Seed plants).
Division/Phylum -Magnoliophyta
plants/Angiosperms).

Class - Magnoliopsida (Dicotyledons).
Subclass - Dilleniidae.

Order - Brassicales.

Family- Cleomaceae

Subfamily - Capparaceae

Genus - Cleome.

SubGenus - Gynandropsis

Species - Cleome gynandra L.

Synonyms - Gynandropsis gynandra, Cleome Africana.
Common Names - Spider plant.

(Flowering

> Vernaculars: (Vernacular Names in India)®:

Sanskrit: Pasugandhi, Ajagandha
Assamese: Bhutmulla

Bengali: Hurhuria, Shulte
English: Dog Mustard

Gujarat: Talvani, Dhelitalavan
Hindi: Hulhul, Hurhur, Kavalia
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Kannada: Naram bele Soppu, Nayeetulasi
Kashmiri: Gandi Buti

Malayalam: Atunari vela

Marathi: Tilvan, Bhatvan, Mabli, Tilavana, Tilvant
Oriya: Anasorisia, anasorisa, Hulhulia

Punjabi: Bugra

Tamil: Nal valai, Nal velai

Telugu: Vaminta, Vayinta

1. ORIGIN AND DISTRIBUTION

Cleome gynandra L. is believed to have originated in
Africa and is now widely distributed throughout tropical and
subtropical regions of the world(22). In India, it is commonly
found in warm tropical and subtropical regions, particularly
in states such as Tamil Nadu, Andhra Pradesh, Maharashtra,
Uttar Pradesh, and West Bengal. The species frequently
occurs in wastelands, roadsides, agricultural fields, and other
disturbed habitats, especially during the rainy season when
adequate  moisture  favours  its  growth and
regeneration(23,24).

In southern Africa, C. gynandrais widely distributed
across regions including Limpopo, North-West, Gauteng,
Mpumalanga, KwaZulu-Natal, Free State, Northern Cape,
and Namibia. Semi-cultivation in certain areas may also have
contributed to its persistence and wider distribution(25). The
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species has subsequently become established in several
tropical and subtropical regions outside Africa, reflecting its
ability to tolerate and adapt to diverse environmental
conditions(26). It generally grows well under warm climatic
conditions and in well-drained soils such as sandy
loam(24). C. gynandra should be distinguished from the
closely related ornamental species Cleome hassleriana,
which is native to tropical America and is commonly
cultivated for its attractive pink or white flowers(25).

» Cultivation

Although Cleome gynandra L. commonly occurs as a
wild weed, it is also cultivated and utilized as a leafy
vegetable and medicinal plant in several regions. Large-scale
commercial cultivation is limited, and leaves are often
collected from naturally occurring populations. However,
suitable agronomic practices have been investigated to
improve its growth and productivity(27).

o Soil Requirements

C. gynandra grows well in deep, fertile, well-drained
soils with adequate organic matter. Loose soils with good
moisture retention and a pH of approximately 5.5-7.0 are
generally suitable for its growth and establishment(27).

e Propagation and Sowing

The plant is mainly propagated by seeds. Proper
seedbed preparation and shallow sowing are important
because of the small seed size. Seeds may be broadcast or
sown in rows, with approximately 30 cm spacing between
rows and a sowing depth of about 1 cm, depending on local
conditions(27).

e Nutrient Management

Adequate nutrient supply, particularly nitrogen,
promotes vegetative growth and leaf biomass production.
Appropriate nitrogen management can increase leaf yield and
size and may delay flowering, thereby extending the
vegetative and harvesting period(27).

o Water Management

Adequate soil moisture is essential for optimum
vegetative growth and biomass production. Irrigation may be
provided during periods of insufficient rainfall, with
frequency and quantity adjusted according to soil type, water-
holding capacity, climatic conditions, and crop
requirements(27).

e Harvesting

Leaves may be harvested either by uprooting the entire
plant or by repeated cutting of the upper shoots. Repeated
harvesting encourages lateral branching and the production of
young leaves, while potentially delaying flowering and
extending the vegetative phase. This method therefore
permits multiple harvests and may improve overall leaf
productivity (27).
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» Morphology

e Macroscopic Characteristics

Cleome gynandra L. is an erect, extensively branched
herb that generally grows to about 25-60 cm in height. Older
stems may become slightly woody, and the plant is
characterized by a distinctive strong odour. The stem, leaves,
flowers, fruits, and seeds possess characteristic features
useful for preliminary identification.

e Stem

The stem is branched, longitudinally striated, and
covered with glandular hairs, giving it a granular and
sometimes sticky appearance. These glandular and striated
characteristics are important diagnostic features.

e |eaves

The leaves are alternate and palmately compound,
usually consisting of three to five leaflets. The petiole is
relatively long and bears glandular hairs. The leaflets are
generally obovate, smooth or glandular, and may possess
scattered multicellular hairs, particularly along the principal
veins(8).

¢ Inflorescence

The flowers are arranged in elongated terminal
inflorescences. The flowering axis continues to elongate
during fruit development, and the individual flowers are
borne on slender, glandular-pubescent pedicels of
approximately 1-2 cm in length(27).

o Flower

The flowers are generally asymmetrical and consist of
four glandular sepals and four spatulate petals. The petals are
typically white, pink, or lilac, with a narrow base and rounded
apex. Six stamens are present, with the filaments partly united
near the base and free towards the upper region; they are often
purplish in colour. The combination of floral characters,
particularly the gynophore and filaments, is useful in species
characterization(27).

o Fruit

The fruit is an elongated, tapered, fusiform capsule that
may reach approximately 10 cm in length. The capsule
surface may be glandular or glabrous depending on the
developmental stage and individual variation, and the mature
fruit contains numerous seeds(27).

e Seed

The seeds are small, rounded to discoid, and
approximately 1.5 mm in diameter. They are generally brown
to black and possess a wrinkled or reticulate seed coat. These
characteristic seed features are useful for species
identification(27).
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Fig 2 Morphological Characters of Stem(A), Leaf (B), Inflorescence(C), Flowers(D), Fruits(E) and Seeds(F).

» Microscopy

e Transverse Section of Stem (T.S.)

The transverse section of the stem shows a single-
layered epidermis of rounded cells covered by a prominent
cuticle. The epidermis bears various trichomes, including
multi-seriate, spine-like non-glandular trichomes, long-
stalked uni-, bi-, tri-, and multi-seriate trichomes, and short-
stalked capitate glandular trichomes. The trichome bases are
composed of several cells. Beneath the epidermis, a 2-3-
layered zone of thick-walled, polygonal collenchymatous
cells is present(28).

e Transverse Section of Leaf (T.S.)

The leaf shows a distinct, broad and thick midrib with a
comparatively thick lamina. The epidermis consists of
compact, rounded cells covered externally by a well-
developed cuticle. The midrib bears prominent multi-seriate,
spine-like non-glandular trichomes, along with unicellular
elongated non-glandular and short-stalked bi- and tri-seriate
capitate glandular trichomes. A 2-layered region of thick-
walled collenchymatous cells occurs beneath the epidermis,
particularly around the midrib(28).

e Transverse Section of Seed (T.S.)

The seed section consists of distinct epidermal, sub-
epidermal, parenchymatous, integumentary, and endosperm
regions. The epidermis is mainly composed of vertically
elongated, thin-walled cells showing variation in size and
shape across different regions. In some portions, the
epidermal tissue may occur as a 2—3-layered structure. These
anatomical features provide useful microscopic characters for
the identification of the seed(28).
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i POWDER MICROSCOPIC STUDIES

The powdered drug is dark brown and slightly oily in
appearance. Microscopic examination shows fragments of
thin-walled, polygonal testa epidermal cells and groups of
reddish-brown, non-lignified stone-like cells. Oval, rounded,
and irregularly shaped protein bodies are also present. Starch
grains, calcium oxalate druses, fat and fatty-oil globules, and
elongated cortical fibres with thick, pitted walls may be
observed in different tissue fragments. These features provide
useful diagnostic characters for identification of the
powdered drug(18,28).

> Epidermis in Surface View

The epidermal cells associated with the veins are large,
predominantly axial, and generally rectangular to rhomboidal
with thick, relatively straight walls. Intercostal epidermal
cells are more variable in shape and possess thin, slightly to
markedly undulated walls. Three principal types of glandular
trichomes—uniseriate clavate, multiseriate spherical, and
multiseriate clavate hairs—are observed in both costal and
intercostal regions. Occasional shaggy glandular hairs may
also occur, particularly in intercostal areas and along vein
margins(29).

Stomata occur on both the adaxial and abaxial surfaces
and are generally sub-spherical to elliptical. Anomocytic,
anisocytic, and tetracytic stomata are present, with the
tetracytic type being predominant. Occasional abnormal
stomata, including contiguous, shrivelled, and incompletely
developed stomata, may also be observed. The stomata are
approximately 18.21-20.5 pm in breadth, while the reported
stomatal indices are about 21.57 and 20.9 for the abaxial and
adaxial surfaces, respectively(29).
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The adaxial epidermis generally possesses straighter
cell walls, whereas the abaxial epidermis shows greater wall
undulation. Distinct rhomboidal to broadly rectangular vein-
islets and vein terminations are visible, with mean values of
approximately 91.76 and 116 per mm?, respectively(29). The
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characteristic combination of epidermal cell patterns,
trichome types, stomatal characteristics, and vein-islet
features provides valuable pharmacognostical parameters for
the authentication and standardization  of Cleome
gynandra L.(29).
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Fig 3 Microscopic Characters of Cleome Gynandra L. (Leaf(A), Seeds(B), Powder Microscopy(C), Epidermal Cells(D) )

» Phytoconstituents

The therapeutic relevance of Cleome gynandra L. is
considered to be associated, at least in part, with the diverse
range of nutritional and bioactive constituents present in the
plant. Many of the compounds responsible for the reported
biological activities of medicinal plants belong to the group
of secondary metabolites, which are synthesized through
various metabolic pathways within plant tissues. Preliminary
phytochemical investigations of C. gynandra have
demonstrated the presence of several classes of secondary
metabolites, including saponins, flavonoids, tannins,
alkaloids, cardiac glycosides, terpenoids, and polyphenolic
compounds(30).

IJISRT26AUG1354

In addition to these secondary metabolites, C. gynandra
has been reported to contain other biologically and
nutritionally relevant constituents, such as steroids,
polysaccharides, and fatty acids. The plant also provides
important nutritional compounds, including vitamin C and -
carotene. The combined occurrence of these phytochemical
and nutritional constituents may contribute to the antioxidant,
metabolic, anti-inflammatory, antimicrobial, and other
pharmacological properties reported for the species.
Therefore, the diverse phytochemical composition of C.
gynandra supports its traditional medicinal significance and
highlights its potential as a source of bioactive molecules for
further pharmacological and therapeutic investigations(30).
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» Nutritional Composition
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Several investigations have evaluated the nutritional characteristics of fresh leaves of Cleome gynandra L. (Table 1). The
reported moisture content of the leaves ranges from approximately 81.8 to 89.6%, while the pH has been reported to be around 5.8.
The nutritional composition of the plant is not necessarily constant and may be influenced by several factors, including soil fertility,
environmental conditions, genetic variation, stage of plant development, and agricultural or production practices(31).

Fig 4 Phytoconstituents of Cleome gynandra L.

Table 1 Nutritional composition of Cleome gynandra L. leaves

Nutrient Reported range (% or mg/100 g edible portion)
Crude protein (%) 3.1-7.7
Crude fibre (%) 1.3-1.4
Carbohydrates (%) 4.4-6.4
Ether extract (%) 0.4-0.9
Total ash (%) 2.1-3.0
Potassium (mg) 410
Calcium (mg) 213-434
Magnesium (mg) 86
Sodium (mg) 33.6
Phosphorus (mg) 12
Iron (mQg) 1-11
Zinc (mg) 0.76
Copper (mQg) 0.46
B-Carotene (mg) 6.7-18.9
Ascorbic acid (mg) 127-484
Oxalate (mg) 8.8
Total phenolics (mg) 520-910
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The lipid fraction of C. gynandra leaves is characterized
by a high degree of unsaturation. Among the fatty acids
identified, linoleic acid represents the major component and
accounts for approximately 59% of the total fatty-acid
content. The principal fatty acids reported from the leaves
include palmitic acid, palmitoleic acid, stearic acid, oleic
acid, linoleic acid, arachidic acid, and eicosenoic acid. The
relatively high iodine and saponification values, reported as
approximately 123 and 192, respectively, further indicate the
predominance of unsaturated fatty acids in the lipid fraction.
Differences among cultivars have been observed in the
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relative proportions of individual fatty acids, with cultivated
forms generally showing a lower proportion of stearic acid
compared with palmitic acid(31).

The amino acid composition of the defatted leaf meal
has also been investigated. Glutamic acid was reported to
occur in the highest proportion, followed by arginine, aspartic
acid, lysine, tyrosine, and histidine. The overall amino acid
profile demonstrates similarities to those reported for certain
leguminous oilseed crops, indicating the potential nutritional
significance of C. gynandra leaves (Table 2)(25).

Table 2 Amino Acid Profile Reported for Selected Cleome gynandra L. Seeds Collected from Zambia (25)

S. No. Amino acid
1 Glutamic acid
2 Arginine
3 Aspartic acid
4 Leucine
5 Valine
6 Glycine
7 Proline
8 Phenylalanine
9 Isoleucine
10 Threonine
11 Alanine
12 Serine
13 Lysine
14 Tyrosine
15 Histidine

e Leaves

The leaves of Cleome gynandra L. are reported to
contain a diverse range of phytochemical and nutritional
constituents. Flavonoids such as quercetin, kaempferol,
luteolin, and naringenin have been identified, along with
other classes of compounds including flavonoid glycosides,
tannins, phenolic constituents, saponins, and carotenoids such
as B-carotene. The leaves are also considered nutritionally
valuable because they provide proteins, amino acids, vitamin
C, and essential minerals, particularly calcium, iron, and
zinc(24).

e Stem

Phytochemical investigations of the stem have indicated
the occurrence of several classes of secondary metabolites.
Flavonoids such as rutin and hesperidin have been reported,
together with tannins, minor quantities of alkaloids, sterols,
and triterpenoid constituents. Among the reported
triterpenoids are lupeol and B-amyrin. The combined
presence of these constituents may contribute to the
antioxidant and anti-inflammatory activities associated with
the stem and other parts of the plant(33,34).

e Root

The roots of C. gynandra contain several structurally
diverse phytoconstituents, including flavonoid glycosides
such as naringenin-4-O-galactoside and dihydrokaempferol-
4'-O-galactoside. Triterpenoids, particularly lupeol and B-
amyrin, have also been reported from the root. The presence
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of these bioactive constituents may partly account for the
traditional use of the roots in wound management and for
reported antidiabetic and anti-inflammatory
applications(24,35).

e Bark

Although C. gynandra is predominantly herbaceous and
does not develop a typical woody bark, the outer stem tissues
have been reported to contain several bioactive constituents.
These include triterpenoids, phytosterols, phenolic
compounds, and saponins. The occurrence of these
phytochemical groups may contribute to the reported
antimicrobial, protective, and other medicinal properties of
the plant(32,35).

» Properties and Action According to Ayurvedic
Concept®®:

Rasa: Katu

Guna: Laghu, Ruksa

Virya: Sita

Vipaka: Katu

Karma : Sulaghni, Dipana, Hrdya, Pittala, Vatahara
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> Therapeutic Uses (Ayurvedic)®®:

Gulma (Any tumour, lump or diverticulosis),
Asthila (Prostate enlargement),

Krmiroga (Worm infection),

Kandu (Pruritus),

Karnaroga (Ear diseases).

V. FOOD AND TRADITIONAL MEDICINAL
USES OF CLEOME GYNANDRA L.
WORLDWIDE(28,31)

Cleome gynandra L. is widely consumed as a leafy
vegetable in several African countries, including Nigeria,
Malawi, Zimbabwe, Cameroon, Botswana, Namibia,
Tanzania, Zambia, South Africa, Ghana, Uganda, and Kenya.
In India, tender leaves are commonly cooked as a vegetable
and may also be used in sauces and other culinary
preparations. In Thailand, the leaves are traditionally
fermented and consumed as “pak-sian-dong”(28,31).

In Kenya and other African communities, the leaves are
valued for their nutritional and traditional health benefits.
They may be consumed cooked, prepared as drinks, or
subjected to fermentation or marination in sour milk.
Traditional knowledge associates these preparations with
benefits such as supporting general health, eyesight, energy,
and nutritional well-being. The vegetable is also traditionally
included in the diets of pregnant and lactating women in some
communities, although beliefs regarding its influence on
lactation vary geographically(28,31).

The seeds are an additional source of nutritional value,
containing oil rich in polyunsaturated fatty acids. The
extracted oil may be obtained by mechanical pressing, while
the residual seed cake has a favourable amino acid
composition and may be utilized as animal feed. The seeds
are also used as feed for birds(28,31).

» Traditional Medicinal Applications

Different parts of C. gynandra, particularly the leaves
and seeds, have been used in traditional healthcare systems in
various regions. Preparations include fresh leaf juice or sap,
crushed leaves, decoctions, infusions, and external
applications. Traditionally reported applications include:

¢ Pain and headache:
Fresh leaf sap or crushed leaves may be used for
headache and other localized painful conditions.

e Ear, Eye, and Nasal Disorders:
Leaf juice has traditionally been applied to the eyes,
ears, or nostrils for various complaints.

e Gastrointestinal Disorders:

Leaf or root decoctions have been used traditionally for
stomach pain, constipation, and intestinal worm infections.
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e Childbirth and Fever:

Decoctions of the plant, particularly the roots, have
traditionally been used to support childbirth and manage
fever.

e Arthritis and Rheumatism:
Leaf preparations have been traditionally employed for
arthritic, rheumatic, and other inflammatory complaints.

e Topical Applications:

Bruised or crushed leaves have been applied externally
for headache, neuralgia, rheumatism, wounds, and localized
pain. Such applications may act as counter-irritants and are
generally used cautiously because prolonged contact may
cause skin irritation.

e Regional Applications:

Traditional uses reported from different regions include
the management of dysentery, gonorrhoea, malaria,
rheumatoid arthritis, piles, wounds, and tumorous conditions.
In India, the plant has also been traditionally used as an
anthelmintic and rubefacient(28,31).

The wide range of food and medicinal applications of C.
gynandrareflects its nutritional and ethnomedicinal
importance across different cultures and provides a basis for
further pharmacological investigation(28,31).

V. PHARMACOLOGICAL ACTIVITIES

> Anti-Inflammatory and Antinociceptive Activity
Inflammation and pain are closely related physiological
responses involving inflammatory mediators and nociceptive
pathways. Experimental models such as the hot-plate and
acetic acid-induced writhing tests are commonly used to
evaluate central and peripheral antinociceptive effects,
respectively. Acetic acid-induced writhing is primarily
associated with the peripheral release of inflammatory
mediators and subsequent activation of nociceptors.

Aqueous extract of Gynandropsis pentaphylla (AEGP)
has demonstrated significant antinociceptive activity in both
hot-plate and acetic acid-induced writhing models, with
responses reported to be comparable to those of a standard
analgesic. This activity may be associated with flavonoids
such as rutin, quercetin, luteolin, hesperidin, and
biflavonoids, as well as tannins, which have been reported to
possess analgesic and anti-inflammatory properties. The
observed antinociceptive effect may therefore involve both
central and peripheral mechanisms.(33,36).

Prostaglandins are important mediators of inflammation
and pain, while conventional NSAIDs primarily reduce these
responses by inhibiting cyclooxygenase (COX) enzymes and
prostaglandin synthesis. Flavonoids and tannins present in C.
gynandramay contribute to anti-inflammatory activity
through modulation of prostaglandin biosynthesis and related
inflammatory pathways(33,36). Other phytoconstituents,
including alkaloids, terpenoids, and phenolic compounds,
may also influence important inflammatory mediators and
signalling pathways such as COX, lipoxygenase (LOX),
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tumour necrosis factor-a (TNF-a), IL-1B, IL-6, nitric oxide
(NO), and nuclear factor kappa B (NF-xB)(38).

Although corticosteroids and NSAIDs are effective in
the management of inflammatory disorders, prolonged or
inappropriate use may result in adverse effects, including
gastrointestinal, renal, and cardiovascular complications(37).
These limitations have increased interest in plant-derived
compounds with potential anti-inflammatory and analgesic
properties.

C. gynandra has traditionally been used for painful and
inflammatory conditions and has been reported to possess
anti-inflammatory, antioxidant, antimicrobial, and analgesic
activities. However, further studies are required to identify
the active constituents and clarify their molecular
mechanisms, dose-response relationships, safety, and
potential clinical applications(39).

» Free Radical Scavenging and Antioxidant Activities

Free radicals and reactive oxygen species (ROS) play
an important role in oxidative stress and are associated with
the development and progression of several chronic disorders,
including diabetes, rheumatoid arthritis, cardiovascular
diseases, neurodegenerative disorders, and cancer(42).
Therefore, natural compounds with free-radical-scavenging
and antioxidant properties have attracted considerable interest
for their potential to reduce oxidative damage.

The antioxidant activity of Cleome gynandra L. has
been demonstrated in experimental models of oxidative
stress. In an adjuvant-induced arthritis model in rats, oral
administration of C. gynandra leaf extract at 150 mg/kg body
weight for 30 days significantly influenced antioxidant-
related parameters, including lipid peroxidation, catalase,
glutathione peroxidase, reduced glutathione, and superoxide
dismutase. Histopathological observations further indicated
protective effects against oxidative tissue damage(29,40).

In vitro studies have also demonstrated the antioxidant
and free-radical-scavenging potential of C. gynandra extracts
using ferric-reducing power, ABTS, DPPH, and nitric oxide
scavenging assays. These activities have been associated with
the presence of phytoconstituents such as phenolics,
flavonoids, flavanols, proanthocyanidins, tannins, saponins,
and alkaloids(41). The combined action of these constituents
may contribute to the neutralization of reactive species and
protection against oxidative damage.

Oxidative stress occurs when ROS generation exceeds
the capacity of endogenous antioxidant defence systems.
Reactive species such as superoxide anions, hydroxyl
radicals, and hydrogen peroxide can cause oxidative
modification of proteins, lipids, and nucleic acids, thereby
contributing to chronic and age-related diseases(42).
Antioxidants counteract these effects by donating electrons,
scavenging reactive species, or interrupting oxidative chain
reactions.

Although synthetic antioxidants such as butylated
hydroxytoluene (BHT) and butylated hydroxyanisole (BHA)
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are widely used, concerns regarding their potential adverse
effects have encouraged the search for safer natural
antioxidant sources(43).

» Anticancer Activity

The anticancer potential of methanolic extract
of Cleome gynandra L. (MECG) has been investigated in
Swiss albino mice bearing Ehrlich Ascites Carcinoma (EAC).
Intraperitoneal administration of MECG at 200 and 400
ma/kg body weight significantly reduced tumour volume,
viable tumour cell count, and tumour weight, while increasing
the survival period of tumour-bearing animals. The extract
also improved altered haematological parameters, including
erythrocytes, haemoglobin, leukocytes, and lymphocytes,
towards normal values. These findings indicate a dose-
dependent antitumour effect of C. gynandra under the
experimental conditions(26,44).

Anticancer agents may act through multiple
mechanisms, including inhibition of tumour cell
proliferation, induction of apoptosis, modulation of oxidative
stress, inhibition of angiogenesis, and regulation of
intracellular signalling pathways(45). Phytoconstituents such
as flavonoids, alkaloids, terpenoids, tannins, and phenolic
compounds have demonstrated potential anticancer effects
through mechanisms involving p53 signalling, caspase-
mediated apoptosis, NF-kB modulation, reactive oxygen
species regulation, and suppression of abnormal cellular
proliferation. The reported antitumour activity of C.
gynandra therefore supports its potential as a source of
bioactive compounds for further anticancer investigation(46).

» Immunomodulatory Effects

Cleome gynandra L. has also demonstrated potential
immunomodulatory activity in experimental animal models.
Aqueous and ethanolic extracts were reported to influence
serum IgG and IgM levels, suggesting an effect on humoral
immune responses, with the ethanolic extract showing
comparatively greater activity at lower doses(47).

Cell-mediated immune responses were evaluated using
an SRBC-induced delayed-type hypersensitivity (DTH)
model in albino rats. The ethanolic fraction EECG-I of C.
gynandra produced marked inhibition of the DTH response,
with a reported inhibition of 92.74%, indicating significant
suppression of cell-mediated immunity(47). These findings
suggest that C. gynandra may possess immunomodulatory,
particularly immunosuppressive, activity and warrant further
investigation to clarify its active constituents and underlying
mechanisms.

> Antidiabetic Activity

Cleome gynandra L. has traditionally been used by
tribal communities and traditional practitioners in parts of
western Odisha for the management of diabetes. Although its
clinical hypoglycaemic efficacy requires further validation,
the leaves and roots are traditionally considered beneficial for
blood glucose regulation. Its potential antidiabetic activity
may be associated with its phenolic, flavonoid, antioxidant,
nutritional, and immunomodulatory constituents(48-52).
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Diabetic nephropathy is a major complication of
prolonged diabetes and is associated with oxidative and
inflammatory damage. Antioxidant-rich plant compounds
may help attenuate such effects by reducing oxidative stress
markers such as malondialdehyde and improving associated
biochemical abnormalities. The phenolic and flavonoid
constituents of C. gynandra may therefore contribute to its
reported antidiabetic and protective activities. Minerals and
trace elements present in medicinal plants may also support
metabolic and glucose-regulatory functions(48-52).

o Antidiabetic and Antidyslipidemic Effects

The antidiabetic and lipid-lowering effects of C.
gynandra have been evaluated in alloxan-induced diabetic
rats. Ethanolic extracts and fractions, particularly EECG-I
and EECG-Il, produced significant reductions in serum
glucose and improvements in altered lipid parameters.
Treatment also reduced elevated serum SGOT and SGPT
levels and increased high-density lipoprotein (HDL)
concentrations compared with diabetic control animals.
These findings suggest potential antihyperglycaemic and
antidyslipidaemic effects of C. gynandra under experimental
conditions(53).

o Anti-hyperglycaemic Potential

Anti-hyperglycaemic activity involves the reduction of
elevated blood glucose through mechanisms such as
enhancement of insulin secretion, improvement of insulin
sensitivity, stimulation of peripheral glucose uptake, and
modulation of carbohydrate metabolism(54).
Phytoconstituents including flavonoids, alkaloids, tannins,
saponins, and phenolic compounds may influence glucose
homeostasis  through  multiple  pathways.  Proposed
mechanisms include protection of pancreatic p-cells,
inhibition of carbohydrate-digesting enzymes such as a-
amylase and a-glucosidase, enhancement of peripheral
glucose utilization, and reduction of oxidative stress
associated with chronic hyperglycaemia(55).

» Analgesic Activity

The analgesic activity of the ethanolic leaf extract
of Cleome gynandra L. has been evaluated using the acetic
acid-induced writhing model in mice. Oral administration of
the extract at 300 mg/kg body weight produced 50.00%
protection against writhing, compared with 69.50%
protection produced by indomethacin at 10 mg/kg. These
findings indicate that the leaf extract possesses significant
peripheral analgesic activity, although its effect was lower
than that of the standard drug(56).

Analgesic activity may involve central and/or
peripheral modulation of pain pathways. Phytoconstituents
such as flavonoids, alkaloids, tannins, terpenoids, and
saponins may contribute to analgesic effects through
modulation of inflammatory mediators, cyclooxygenase
(COX), lipoxygenase (LOX), prostaglandin synthesis, and
other nociceptive pathways(57,58). The analgesic potential
of C. gynandra therefore supports its traditional use in the
management of pain and inflammatory conditions.

» Anti-Ulcer Activity
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The gastroprotective activity of the ethanolic leaf
extract of Cleome gynandra L. has been investigated using
aspirin-induced, ethanol-induced, and pylorus ligation-
induced ulcer models in rats. Oral administration of the
extract at 300 mg/kg body weight demonstrated significant
anti-ulcer activity compared with the control group(56).

In the pylorus ligation model, the extract significantly
reduced gastric volume, free acidity, and ulcer index. It also
produced 55.76% protection against ethanol-induced gastric
ulceration and 61.01% protection against aspirin-induced
ulceration. These findings indicate that the ethanolic leaf
extract possesses notable gastroprotective and anti-ulcer
potential under experimental conditions(56).

> Antifungal Activity

Cleome gynandra L., commonly known as African
spider flower, African cabbage, or dog mustard, has
traditionally been used in some African communities for the
management of fungal infections, including tinea capitis. In-
vitro investigations conducted at Mbarara University of
Science and Technology provided experimental support for
its traditional antifungal application(59).

The antifungal activity of C. gynandramay be
associated with secondary metabolites such as flavonoids,
alkaloids, tannins, terpenoids, saponins, and phenolic
compounds. These constituents may inhibit fungal growth
through disruption of cell membrane integrity, interference
with ergosterol-related processes, inhibition of spore
germination, and induction of oxidative damage(60,61). The
reported activity supports further investigation of C.
gynandraas a potential source of natural antifungal
compounds(61).

» Antimicrobial Activity

The antimicrobial activity of methanolic plant extracts
has been evaluated using disc diffusion and microbroth
dilution methods, with streptomycin and nystatin used as
reference standards for bacterial and fungal organisms,
respectively. The methanolic extract of Cleome gynandra L.
showed notable antibacterial activity against Staphylococcus
aureus, producing an inhibition zone of 22 + 0.22 mm and
MIC and MBC values of 0.039 mg/mL(62).

The antimicrobial effects of medicinal plants may be
attributed to phytoconstituents such as alkaloids, flavonoids,
tannins, terpenoids, saponins, and phenolic compounds.
These compounds may inhibit microorganisms through
disruption of cell wall and membrane integrity, interference
with nucleic acid synthesis, inhibition of essential enzymes,
and suppression of biofilm formation(63).

> Anti-Bacterial Activity

The antibacterial potential of C. gynandra may be
associated with its diverse phytochemical composition.
Alkaloids, flavonoids, tannins, terpenoids, saponins, and
phenolic compounds can act against bacterial pathogens
through multiple mechanisms, including membrane
disruption, inhibition of essential enzymes and nucleic acid
synthesis, and interference with biofilm development(63).
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Further studies using purified constituents are required to
establish the specific compounds and molecular mechanisms
responsible for the antibacterial activity.

» Antidiarrhoeal Activity

The antidiarrhoeal activity reported for Cleome
viscosa L. (family Capparaceae) has been evaluated using
castor oil- and prostaglandin E. (PGE-z)-induced diarrhoeal
models in rats. The methanolic whole-plant extract
significantly reduced diarrhoeal responses, intestinal fluid
accumulation, and gastrointestinal transit, suggesting effects
on intestinal secretion and motility(64).

Antidiarrhoeal activity may involve reduction of
intestinal hypersecretion, modulation of gastrointestinal
motility, attenuation of inflammation, and protection of the
intestinal mucosa. Phytoconstituents such as flavonoids,
tannins, saponins, alkaloids, and phenolic compounds may
contribute to these effects(65,66). These findings relate
specifically to C. viscosa and provide experimental support
for its traditional antidiarrhoeal use(64).

> Antipyretic Activity

Antipyretic activity refers to the ability of a substance
to reduce elevated body temperature, primarily through
modulation of hypothalamic thermoregulation and
suppression of fever-associated mediators such as
prostaglandins(67). Plant-derived compounds including
flavonoids, alkaloids, tannins, terpenoids, and saponins may
contribute to antipyretic effects by reducing prostaglandin
synthesis and pro-inflammatory cytokine production(68).

The presence of these phytochemical classes in
medicinal plants highlights their potential as natural sources
of antipyretic agents and warrants further investigation of
their mechanisms and therapeutic efficacy(68).

» Hepatoprotective Activity

The hepatoprotective potential of ethanolic leaf and root
extracts of Cleome gynandra L. has been evaluated in carbon
tetrachloride (CCls)-induced hepatotoxicity in albino rats.
Extracts administered at 100 and 200 mg/kg significantly
reduced elevated serum SGOT, SGPT, alkaline phosphatase
(ALP), and total bilirubin levels compared with the CCls-
treated control. The observed effects were comparable with
those of silymarin, used as the standard hepatoprotective
agent. The extracts also showed antioxidant activity, with ICso
values comparable to ascorbic acid. Among the tested
preparations, the ethanolic leaf extract demonstrated greater
hepatoprotective activity than the root extract(69).

» Antinociceptive, Cytotoxic, And Antibacterial Activities

The methanolic leaf extract of Cleome viscosa L. has
demonstrated antinociceptive, cytotoxic, and antibacterial
activities in experimental models. In the acetic acid-induced
writhing test, oral administration at 250 and 500 mg/kg
significantly inhibited writhing responses compared with the
standard drug diclofenac sodium(70).
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The extract also exhibited cytotoxic activity in the brine
shrimp (Artemia salina) lethality assay, with LCso and LCoo
values of 28.18 and 112.20 pg/mL, respectively. In vitro
antibacterial activity was observed against Staphylococcus
saprophyticus, Shigella sonnei, Salmonella typhi, Vibrio
cholerae, Streptococcus epidermidis, Shigella
flexneri, and Staphylococcus aureus, with inhibition zones
ranging from 10.76 to 16.34 mm(70). These findings support
the traditional medicinal relevance of C. viscosa and warrant
further investigation of its bioactive constituents(70).

» Wound Healing Activity

Wound healing is a coordinated biological process
involving inflammation, cellular proliferation, collagen
deposition, angiogenesis, tissue formation, and re-
epithelialization(71). Medicinal plants containing flavonoids,
tannins, saponins, alkaloids, and phenolic compounds may
support these processes through antioxidant, anti-
inflammatory,  antimicrobial, and tissue-regenerative
effects(72).
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Table 3 Summary of Reported Phytoconstituents, Pharmacological Activities, and Traditional Uses of Cleome Gynandra L.

(1,73-83)
S. Extract / . Documented pharmacological activities
No. Plant part preparation Reported phytoconstituents / uses
1 Leaves Aqueous extract Phenolic aCId_s, tannins, saponins, Antldlarrhoeal_, antipyretic, Wound_-heallng
vitamin C and traditional tonic properties
2 Leaves Ethanolic Flavonoids such as quercetin, rutin and Anti-inflammatory, analgesic,
extract kaempferol; alkaloids; terpenoids antimicrobial and antioxidant activities
Methanolic Flavonoids, triterpenoids, glycosides, Antidiabetic, potential anticancer,
3 Leaves . . N L
extract carotenoids and tocopherols hepatoprotective and antioxidant activities
. . L . Nutritional applications, skin-care
. Fixed oils containing linoleic, oleic and : A . S
4 Seeds Seed oil e . ; potential and antimicrobial activity; source
palmitic acids; sterols; proteins - . ;
of essential fatty acids and proteins
5 Seeds Methanolic Phenolic compounds, amino acids and Antimicrobial and antioxidant activities
extract sterols
6 Seeds Petroleum ether Fatty acids and sterols Antlmlcroblal_ activity and nutritional
extract significance
Aqueous Alkaloids, glycosides, saponins and Traditional use for fever, gastrointestinal
7 Roots . ; .
decoction phenolic compounds disorders, cough and asthma
8 Roots Ethanolic Alkaloids, tannins and saponins Anthelmintic anq a}qtl-lnflammatory
extract activities
9 Flowers / Ethanolic Flavonoids, triterpenoids and phenolic Antifungal activity, particularly against
aerial parts extract compounds dermatophytes, and antimicrobial activity
10 Flpwers ! Methanolic Flavonoids and phenolic compounds Wound-healing and antioxidant activities
aerial parts extract
11 Stem Aqueous extract Tannins and alkaloids Tradltlonal_d_lgesuve gnd.supportwe
medicinal applications
12 Stem Methanolic Flavonoids, tannins and phenolic Antioxidant and antimicrobial activities
extract compounds
Diverse phytochemical constituents, Traditional health-promoting use;
Whole Aqueous / . ; . - : Lo L - .
13 . including flavonoids, alkaloids, tannins, | antioxidant, antimicrobial, antitumour and
plant alcoholic extract . o L .
phenolics and vitamins antidiabetic potential
VI CONCLUSION immunomodulatory, wound-healing, and anthelmintic

Cleome gynandra L., commonly referred to as the
spider plant, is a traditionally important medicinal and edible
plant with considerable ethnomedicinal and nutritional
significance. Pharmacognostical investigations of different
plant parts, including leaves, stems, roots, flowers, fruits, and
seeds, provide valuable diagnostic characteristics for accurate
identification and authentication of the crude drug. Such
morphological and microscopic features are particularly
useful for maintaining the quality, purity, and consistency of
plant-derived medicinal preparations.

Phytochemical investigations have demonstrated the
presence of diverse bioactive constituents in C. gynandra,
including flavonoids, alkaloids, glycosides, saponins,
tannins, terpenoids, phenolic compounds, glucosinolates,
proanthocyanidins, vitamins, p-carotene, and proteins. The
occurrence of these chemically diverse constituents may
contribute to the broad range of biological activities reported
for the plant and provides a basis for further investigation of
its therapeutic potential.

Available pharmacological evidence indicates that C.
gynandra exhibits several promising biological activities,
including antioxidant, anti-inflammatory, antimicrobial,
analgesic, antidiabetic, hepatoprotective, anticancer,

NISRT26AUG1354

WWW.ijisrt.com

effects. These findings provide scientific support for several
of its traditional applications. However, the available
evidence is still largely based on preliminary experimental
investigations, and the contribution of individual
phytoconstituents to the observed activities requires further
clarification.

In particular, the flowers of C. gynandra represent a
relatively less explored plant part and may serve as a valuable
source of phenolic and flavonoid compounds. Therefore,
future studies should focus on the in-silico evaluation of
flower-derived phytoconstituents against antioxidant- and
antidiabetic-related molecular targets. Molecular docking and
related computational approaches could be employed to
investigate the possible interactions of identified flower
compounds with selected targets associated with oxidative
stress and glucose metabolism. Such computational findings,
followed by appropriate in-vitro and in-vivo validation, may
help establish structure—activity relationships and identify
promising lead molecules.

Further research involving chromatographic isolation,
structural characterization, molecular docking, molecular
dynamics  studies, toxicity prediction, experimental
validation, and well-designed pharmacological investigations
is required to establish the therapeutic relevance of the flower
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constituents.

Overall, Cleome gynandra L. possesses

considerable pharmacognostical, phytochemical, nutritional,

and pharmacological

value, while its flower-derived

constituents, particularly in relation to in-silico antioxidant
and antidiabetic investigations, offer an interesting area for
future research and potential therapeutic development.

[1].

2.

[3].

[4].

[5].

[6].

[7]1.

[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

NISRT26AUG1354

REFERENCES

V.Kalaivani, A.S.K.Sankar, V.Bharath, K.Baskaran,
S.Karthickraja, E.Priyadharshini, A.Vijay: A Review
on Cleome Gynandra. International Journal of
Pharmaceutical Research  and  Applications
2025;Vol.10, 668-675.

Sharma A, Shanker C. Tyagi LK, Singh M. Rao CV.
Herbal medicine for market. potential in India: An
overview. Acad J Plant Sci. 2008;1(2):26-36.
Mukherjee PK, Wahile A. Integrated approaches
towards drug development from Ayurveda and other
Indian system of Ethnopharmacol. J medicines.
2006;103(1):25-35.

Pandey MM, Rastogi S, Rawat AKS. Indian traditional
Ayurvedic system of medicine and nutritional
supplementation. Evid Based Complement Alternat
Med. 2013;2013:1-12.

Singh R. Medicinal plants: A review. J Plant Sci Res.
2015:31(2):23-29.

Saha D, Paul S. A Review on the Phytochemical and
Pharmacological Aspects of Cleome gynandra L. Int J
Pharma Bio Sci. 2012;3(3):59-65.

Vatsalya M, Meghana BP, Kruthika BC, Darshan GN
and Prashanth HK: A comprehensive review on plant
Cleome gynandra. Int J Pharmacognosy 2025; 12(3):
216-22.

Mishra SS, Moharana SK and Dash MR: Review on
Cleome gynandra. International journal of research in
Pharmacy and Chemistry 2011; 1(3): 681-9.

Kannan R, Suresh Kumar R, Rajesh P.
Ethnopharmacological review of Cleome gynandra L.
J Pharm Res. 2011;4(12):4506-4508.

Kumar GP, Debjit B. Traditional and medicinal uses
of Cleome gynandra Linn: An overview. J Chem
Pharm Res. 2010;2(2):400-407.

Shilla O. Dinssa FF, Omondi EO, Winkelmann T and
Abukutsa-Onyango MO: Cleome gynandra L. origin,
taxonomy and morphology: A review. African Journal
of Agricultural Research 2019; 14(32): 1568-83.
Ventosa-Febles E: Cleome gynandra (wild spider
flower).

Omondi EO, Engels C, Nambafu G, Schreiner M,
Neugart S. Abukutsa-Onyango M and Winkelmann T:
Nutritionalcompound analysis and morphological
characterization of spider plant (Cleome gynandra)-an
African indigenous leafy vegetable. Food Research
International 2017; 100: 284-95.

Sreeja S, Sreekumar S. Pharmacognostical and
pharmacological review on Cleome gynandra. Int J
Pharm Sci Rev Res. 2013;22(1):182-185.

Rajendran R. Krishnakumar E. Ethnomedicinal review
on wound healing herbs of Tamil Nadu. Anc Sci Life.
2010;29(4):1-6.

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

WWW.ijisrt.com

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/26aug1354

Patel DK, Kumar R, Laloo D. Hemalatha S. Natural
medicines from plant sources used for therapy of
diabetes mellitus: An overview of its pharmacological
aspects. Asian Pac J Trop Biomed. 2012;2(4):320—
330.

Sharma V, Paliwal R. A review on the
pharmacological potential of Cleome gynandra.
Pharmacognosy 2011;5(10):196-203.

The Ayurvedic Pharmacopoeia of India. Part 1,
Volume 1; 13.

Wu TH, Solberg SO, Yndgaard F and Chou YY:
Morphological patterns in a world collection of
Cleome gynandra. Genetic Resources and Crop
Evolution 2018; 65: 271-83.

Wasonga DO: Phenotypic characterization of Kenyan
and South African spider plant (Cleome gynandra L.)
ecotypes (Doctoral dissertation, University of
Nairobi).

Shanmugam S. Rajendran K, Suresh B. (2013).
Medicinally Important Plant Cleome gynandra L.: A
Phytochemical and Pharmacological — Review.
Research Journal of Pharmacy and Technology, 6(8):
859-863.

Bhattacharya S, Singh S, Kumar A. A Comprehensive
Study on the Occurrence Records of the African
Neglected and Underutilized Weed Species Cleome
gynandra L. (cat's whiskers): validating the Eco
geographical range expansion in West Bengal, India.
NeBIO. 2019;10(1):1-7

Debnath A, Paul C, Debnath B. Eight new additions of
plant species to the flora of foot Himalayan state
Tripura, North East India: distributional range
extension, geographic map, and their less-known
ethnomedicines. NeBIO. 2017;8(4):1-8.

Mishra SS, Moharana SK, Dash MR. Review on
Cleome gynandra. Int J Res Pharm Chem.
2018;8(2):1-8.

Makgakga C. Pretoria: National Botanical Institute;
March 2004.

Anbazhagi K, Kadavul G, Suguna and Petrus Studies
on the pharmacognostical and in vitro antioxidant
potential of Cleome gynandra Linn. Leaves. Natural
Product Radiance. 2009:8(2):151-157.

Shilla O, Dinssa FF, Omondi EO, Winkelmann T and
Abukutsa-Onyango MO: Cleome gynandra L. origin,
taxonomy and morphology: A review. African Journal
of Agricultural Research 2019; 14(32): 1568-83.
Saravanan R, Natesan R and Ramalingam S:
Pharmacognostic Profiling of Cleome gynandra L.-A
Traditional Folk Medicine. JPNR 2022; 3746-53.
Adhikari PP and Paul SB: Medicinally important plant
Cleome gynandra: a  phytochemical and
pharmacological explanation. Asian Journal of
Pharmaceutical and Clinical Research 2018; 11(1): 21-
9.

Khuntia A, Martorell M, llango K, Bungau SG, Radu
AF, Behl T and Sharifi-Rad J: Theoretical evaluation
of Cleome species' bioactive compounds and
therapeutic potential: A literature review. Biomedicine
& Pharmacotherapy 2022; 151: 113161.

4084


https://doi.org/10.38124/ijisrt/26aug1354
http://www.ijisrt.com/

Volume 11, Issue 8, August— 2026
ISSN No: - 2456-2165

[31].

[32].

[33].

[34].

[35].

[36].

[37].

[38].

[39].

[40].

[41].

[42].

[43].

[44].

[45].

NISRT26AUG1354

James A. Chweya and Nameus A. Mnzava. IPGRI
International Plant Genetic Resources Institute IPGRI,
Promoting the conservation and use of underutilized
and neglected crops. 11. Cat's whiskers.

Anbazhagi K, Kadavul G, Suguna L, Petrus AJA.
Pharmacognostical and in vitro antioxidant potential of
Cleome gynandra Linn. leaves. Nat Prod Radiance.
2009:8(2):151-157.

S Narendhirakannan ~RT, Kandaswamy M.
Subramanian Anti-inflammatory activity of Cleome
gynandra L. on hematological and cellular
constituents in adjuvant-induced arthritic rats. Indian J
Med Food. 2005;8(1):93-99.

Mule SN, Ghadge RV, Chopade AR, Bagul BA, Patil
SB, Naikwade NS. Evaluation of antinociceptive and
anti-inflammatory activity of leaves of Gynandropsis
pentaphylla. J Herb Med Toxicol. 2008;2(1):41-44.
The Ayurvedic Pharmacopoeia of India. Part I, Vol. 1.
Ministry of Health and Family Welfare, Gowt. of India;
1999.

Mule SN, Ghadge RV, Chopade AR, Bagul BA, Patil
SB and Naikwade NS. Evaluation of Antinociceptive
and Anti-Inflammatory Activity Of Leaves Of
Gynandropsis  Pentaphylla.  Journal of Herbal
Medicine and Toxicology. 2008:2(1):41-44.

Reddy KRC, Venkatesh S. Ravichandran T. (2009).
Anti-inflammatory activity of natural products: A
review. Indian Drugs, 46(9): 693-700.

Choudhury S, Sharan RN, Khanna VK. (2011).
Medicinal plants with anti-inflammatory potential.
Indian Journal of Natural Products and Resources
(IINPR), 2(3): 286-293.

Narendhirakannan ~ RT, Subramanian S and
Kandaswamy M: Anti-inflammatory and lysosomal
stability actions of Cleome gynandra L. studied in
adjuvant induced arthritic rats. Food and Chemical
Toxicology 2007; 45(6): 1001-12.

Kalaivani T, Rajasekaran C and Lazar Mathew. In
vitro free radical scavenging potential of Picrorhiza

kurroa. Journal of Pharmacy  Research.
2010:3(4):2010.
Sowunmi LI and Afolayan AJ: Phytochemical

constituents and antioxidant properties of acetone
extract of Cleome gynandra (L.) growing in the
Eastern Cape, South Africa. African Journal of
Traditional, Complementary and  Alternative
Medicines 2015; 12(3): 1-8.

Parihar MS, Hemnani T. (2000). Phenolic antioxidants
attenuate oxidative stress in aging. Indian Journal of
Physiology and Pharmacology, 44(1): 25-34.

Pandey KB, Rizvi SI. (2009). Plant polyphenols
dietary antioxidants in human health and disease.
Indian Journal of Clinical Biochemistry, 24(3): 270-
278.

Asis Bala, Biswakanth Kar, Pallab K. Haldar, Upal K.
Mazumder and Samit Bera. Evaluation of anticancer
activity of Cleome gynandra on Ehrlich's Ascites
Carcinoma treated mice. Journal of
Ethnopharmacology. 2010:129(1):131-134.
Balasubramanian S. Rajesh E, Ramya R. (2015).
Herbal remedies for cancer treatment: An overview.

[46].

[47].

[48].

[49].

[50].

[51].

[52].

[53].

[54].

[55].

[56].

[57].

[58].

[59].

[60].

WWW.ijisrt.com

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/26aug1354

Indian Journal of Research
Biotechnology, 3(3): 255-261.
Choudhari AS, Mandave PC, Deshpande M. Ranjekar
P, Prakash O. (2020). Phytochemicals in cancer
treatment: From preclinical studies to clinical practice.
Frontiers in Pharmacology (Indian collaboration).
Indian Journal of Natural Products and Resources
(UNPR), 11(2): 95-105.

Arts ICW and Hollman PCH. Polyphenols and disease
risk in epidemiologic studies. Am J Clin Nutr.
2005:81:317-325.

Knekt P, Kumpulainen J, Jarvinen R, RissanenH,
Helibvaara M, Reunanen A and Hakulinen T.
Flavonoid intake and risk of chronic diseases. Am J
Clin Nutr. 2002:76:560-568.

Edwards RL, Lyon T, Litwin SE, Rabovsky A,
Symons JD and Jalili T. Quercetin reduces blood
pressure in hypertensive subjects. J  Nutr.
2007:137:2405-2411.

Shenouda SM and Vita JA. Effects of flavonoid-
containing beverages and EGCG on endothelial
function. J Am Col Nutr. 2007;26(4):366-372.

Howes MJ, Perry NS and Houghton PJ. Plants with
traditional uses and activities, relevant to the
management of Alzheimer's disease and other
cognitive disorders. Phytother Res. 2003:17(1):1-18.
Repetto MG and Llesuy SF Antioxidant properties of
natural compounds used in popular medicine for
gastric ulcers. Braz J Med Biol Res. 2002:35(5):523-
534.

Ravichandra B, Ram PS, Saritha C and Shankaraiah P:
Anti diabetic and anti dyslipidemia activities of
Cleome gynandra in alloxan induced diabetic rats.
Sharma S, Singh B, Kumar A. (2010). Antidiabetic
drugs: Current therapies and limitations. Indian Drugs,
47(2): 11-18.

Choudhury S, Sharan RN, Khanna VK. (2012).
Phytochemicals with anti-hyperglycemic activity:
Evidence from Indian medicinal plants. Indian Journal
of Natural Products and Resources (IJNPR). 3(2): 145-
152.

Sivakumar KK, Rajasekaran A, Ponnilavarasan 1,
Somasundaram A and Sivasakthi R: Antiulcer and
analgesic activity of the ethanol extract of Cleome
gynandra Linn Leaves. Research Journal of Pharmacy
and Technology 2010; 3(3): 766-9.

Sharma A, Bhatia S. Khanna D. (2012). Analgesic
potential of herbal remedies: A review. Indian Drugs,
49(8): 5-12.

Kaur R, Singh D, Chopra K. (2015). Role of
phytochemicals in pain modulation: Evidence from
experimental studies. Indian Journal of Experimental
Biology, 53(9): 583-592.

Imanirampa L and Alele PE: Antifungal activity of
Cleome gynandra L. aerial parts for topical treatment
of Tinea capitis: an in-vitro evaluation. BMC
complementary and Alternative Medicine 2016; 16: 1-
8.

Singh P, Kumar A, Dubey NK, Gupta R. (2009).
Essential oils and phytochemicals in management of

in Pharmacy and

4085


https://doi.org/10.38124/ijisrt/26aug1354
http://www.ijisrt.com/

Volume 11, Issue 8, August— 2026
ISSN No: - 2456-2165

[61].

[62].

[63].

[64].

[65].

[66].

[67].

[68].

[69].

[70].

[71].

[72].

[73].

[74].

NISRT26AUG1354

fungal infections: A review. Indian Journal of Natural
Products and Resources (IJNPR), 8(2): 116-122.
Narendhirakannan RT, Subramanian S. Kandaswamy
M. (2005). Antifungal potential of phytochemical-rich
extracts of Cleome gynandra L. against pathogenic
fungi. Indian Journal of Experimental Biology, 43(9):
789-793.

Sridhar N, Kiran BV, Sasidhar DT and Kanthal LK:
In-vitro antimicrobial screening of methanolic extracts
of Cleome chelidonii and Cleome gynandra.
Bangladesh Journal of Pharmacology 2014; 9(2): 161-
6.

Choudhury S, Roy S, Khanna VK. (2011).
Phytochemicals with antibacterial potential: Evidence
from Indian medicinal plants. Indian Journal of
Natural Products and Resources (IJNPR), 2(4): 365-
372.

Devi BP, Boominathan R and Mandal SC: Evaluation
of anti-diarrheal activity of Cleome viscosa L. extract
in rats. Phytomedicine 2002; 9(8): 739-42.

Sharma A, Kumar P. (2010). Conventional and herbal
antidiarrheal agents: An overview. Indian Drugs,
47(12): 7-14.

Choudhury S, Sharan RN, Khanna VK. (2011).
Phytochemicals with anti-diarrheal activity: Evidence
from Indian medicinal plants. Indian Journal of
Natural Products and Resources (IJNPR), 2(4): 390-
396.

Reddy KRC, Venkatesh S. Ravichandran T. (2009).
Conventional antipyretic drugs and their limitations.
Indian Drugs, 46(9): 693-700.

Choudhury S. Sharan RN, Khanna VK. (2011).
Phytochemicals with antipyretic activity: Evidence
from Indian medicinal plants. Indian Journal of
Natural Products and Resources (IJNPR), 2(3): 286-
293.

Ravishankar KA, Yvvma LP and Kiranmayi GV:
comparative evaluation of in-vitro antioxidant and in-
vivo hepatoprotective activities of ethanolic leaf and
root extracts of Cleome gynandra. Indian Drugs 2019;
56(4).

Bose U, Bala V, Ghosh TN, Gunasekaran K and
Rahman AA: Antinociceptive, cytotoxic and
antibacterial activities of Cleome viscosa leaves.
Revista Brasileira de Farmacognosia 2011; 21: 165-9.
Raghavan S. Shanmugasundaram N. (2013).
Conventional and herbal approaches in wound
management. Indian Drugs, 50(4): 7-15.

Choudhury S, Sharan RN, Khanna VK. (2012).
Phytochemicals with wound healing potential:
Evidence from Indian medicinal plants. Indian Journal
of Natural Products and Resources (IJINPR), 3(1): 45-
52.

Chweya JA, Mnzava NA (1997). Cleome gynandra L.
Promoting the conservation and use of underutilized
crops. IPGRI, Rome.

Ngugi MP et al. (2017). Phytochemical and
pharmacological properties of Cleome gynandra. J
Med Plants Res, 11(24): 383-390.

[75].

[76].

[77].

[78].

[79].

[80].

[81].

[82].

[83].

WWW.ijisrt.com

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/26aug1354

Moyo M et al. (2021). Cleome gynandra, a nutrient-
and phytochemical-rich leafy vegetable: A review.
Food Res Int, 139: 109837.

Gopalakrishnan S et al. (2012). Fatty acid composition
of Cleome gynandra seed oil. Indian J Nat Prod Res,
3(2): 207-210.

Reddy V et al. (2016). Amino acid and proximate
composition of Cleome gynandra seeds. J Food Sci
Technol, 53(6): 2579-2585.

Parthasaratny R et al. (2012). Review on Cleome
gynandra. Int J Pharm Biol Arch, 3(2): 255-259.
Pandey A et al. (2015). Ethnomedicinal uses of
Cleome gynandra in India. J
PharmacognosyPhytochem, 4(3): 13-18.

Ochieng J et al. (2014). Antifungal activity of Cleome
gynandra extracts against dermatophytes. Afr J Tradit
Complement Altern Med, 11(3): 9-15.

Afolayan AJ et al. (2017). Antimicrobial potential of
Cleome gynandra aerial parts. S Afr J Bot, 113:399-
404.

Singh R et al. (2018). Phytochemical importance of
stem extracts of Cleome gynandra. Indian J Nat Prod
Res, 9(4): 321-326.

Mohammed A et al. (2022). Therapeutic potential of
Cleome gynandra in chronic diseases: A review. J
Ethnopharmacol, 289: 115054.

4086


https://doi.org/10.38124/ijisrt/26aug1354
http://www.ijisrt.com/

	Publication Date: 2026/09/22
	Abstract: Cleome gynandra L., commonly known as spider plant or “Nalvelai,” is a nutritionally and medicinally important leafy vegetable belonging to the family Capparaceae. It is widely distributed throughout tropical and subtropical regions and is t...
	I. INTRODUCTION
	II. ORIGIN AND DISTRIBUTION
	 Cultivation
	 Soil Requirements
	 Propagation and Sowing
	 Nutrient Management
	 Water Management
	 Harvesting

	 Morphology
	 Macroscopic Characteristics
	 Stem
	 Leaves
	 Inflorescence
	 Flower
	 Fruit

	 Microscopy
	 Transverse Section of Stem (T.S.)
	 Transverse Section of Leaf (T.S.)
	 Transverse Section of Seed (T.S.)

	III. POWDER MICROSCOPIC STUDIES
	 Epidermis in Surface View

	 Phytoconstituents
	 Nutritional Composition
	Table 1 Nutritional composition of Cleome gynandra L. leaves
	Table 2 Amino Acid Profile Reported for Selected Cleome gynandra L. Seeds Collected from Zambia (25)
	 Leaves
	 Stem
	 Root
	 Bark

	IV. FOOD AND TRADITIONAL MEDICINAL USES OF CLEOME GYNANDRA L. WORLDWIDE(28,31)
	 Traditional Medicinal Applications

	V. PHARMACOLOGICAL ACTIVITIES
	 Anti-Inflammatory and Antinociceptive Activity
	 Free Radical Scavenging and Antioxidant Activities
	 Anticancer Activity
	 Immunomodulatory Effects
	 Antidiabetic Activity
	 Antidiabetic and Antidyslipidemic Effects
	 Anti-hyperglycaemic Potential

	 Analgesic Activity
	 Anti-Ulcer Activity
	 Antifungal Activity
	 Antimicrobial Activity
	 Anti-Bacterial Activity
	 Antidiarrhoeal Activity
	 Antipyretic Activity
	 Hepatoprotective Activity
	 Antinociceptive, Cytotoxic, And Antibacterial Activities
	 Wound Healing Activity
	Table 3 Summary of Reported Phytoconstituents, Pharmacological Activities, and Traditional Uses of Cleome Gynandra L. (1,73–83)

	VI. CONCLUSION

