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Abstract: This review is about Leucas aspera, a medicinal weed, focusing on its botany, phytochemical spectrum, and broad 

therapeutic potential. The research starts with an assessment of the entire Leucas genus, identifying and studying the many 

bioactive components. Leucas aspera shines as a species of interest due to its huge phytochemical profile. Its anti-cancer 

properties & anti-inflammatory properties are highlighted, as is its ability to induce programmed cell death and limit the spread of 

various cancer cell lines and its effect on prostaglandins respectively. In addition to its anti-cancer properties & anti-inflammatory 

properties, the journal also analyses the broader phytopharmacological properties of Leucas aspera, which include antibacterial, 

antioxidant and analgesic activity. The review provides a detailed evaluation of various plant extraction techniques, emphasizing 

solvent systems and innovative methods like supercritical solvent extraction and ultrasonic extraction, which have demonstrated 

enhanced purity and phytochemical yields. By integrating botanical, phytochemical, and pharmacological data, this review has 

pinpointed Leucas aspera as a potential candidate for future therapeutic applications, especially in oncology. The findings 

presented here aim to direct upcoming research and encourage exploration of the medicinal properties of this distinctive plant, 

thereby establishing a robust basis for its increased application in contemporary medicine. 

 

Index Terms - Leucas aspera, Medicinal Aromatic Weed, Phytochemicals, Phytopharmacological Properties, Anti- 

cancer 

 

I. INTRODUCTION 

The following is a summary of the main points: Medicinal plants have always been an essential part of medical treatment. 

These plant resources have long been prized for their curative properties, establishing the framework for traditional medicinal 

systems including Ayurveda, Siddha, Unani, and Traditional Chinese Medicine (TCM). Plants have been utilised as cures for 

thousands of years, as demonstrated by writings from ancient societies such as the Sumerians, Chinese, Indians, Egyptians, and 

Greeks (Hosseinzadeh et al., 2015; Petrovska, 2012). The trend to look for therapeutic plants has only just begun. Researchers and 

scientists have conducted studies to determine the medicinal potential and the active ingredients contained in these natural sources. 

The medicinal value of plants cannot be precisely defined. Some 70000 plant species have been used for medicinal purposes, 

mainly in Asian medical traditions (Nasim et al., 2022). Ongoing research on medicinal plants is vital to the progress of modern 

medicine. Researchers can find new pharmaceutical compounds and develop innovative treatments by combining traditional 

knowledge with state-of-the-art scientific techniques. This collaborative approach not only honours the knowledge of historical 

medical systems, but it also holds the prospect of transforming how we approach healthcare in future. 

Many expert researchers, like Sabri et al. (2015), and Srinivasan et al. (2011), record and discuss taxonomic categorization and 

anatomical observations. The Lamiaceae family, particularly the genus Leucas, comprises over 80 species figuring prominently in 

Indian traditional medicine in the treatment of numerous ailments. Among such various species, Leucas aspera, a little branched 

herbaceous erect weed that sizes to a height of up to 2 feet per annum, is widely distributed throughout India. It is a stinging 

odoriferous weed that is spread abundantly in highland cultivable lands, shallow meadows, roadsides and fallow sites throughout 

Indian Landmass. Tribals and herbal medicine practitioners use the whole plant or its components orally or applied as paste 

topically to inflamed areas (Gani 2003). 

The aim of this journal is to provide a comprehensive and sophisticated synthesis of the pharmacological properties and 

bioactive phytocomponents of Leucas aspera, a thorough analysis of the advanced techniques for increasing the production of these 
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compounds to facilitate their large-scale application in cancer treatment. Leucas aspera has been chosen as the main theme because 

of its proliferative and communal growth patterns, which make it an easily available and sustainable resource. Its well-documented 

therapeutic abilities, as well as its astonishing tolerance to a variety of environmental conditions, make it an excellent candidate for 

future pharmacological research. By delving deeper into its complex chemical composition and optimising extraction methods, this 

revision is intended to unlock the full therapeutic potential of Leucas aspera and contribute to the development of revolutionary 

cancer therapies. 

Figure 2 Wild growth of Leucas aspera 

TABLE 1 Taxonomic Relations of Leucas aspera 

TAXONOMIC RELATIONS 

KINGDOM PLANTAE 

SUB-KINGDOM TRACHEOBIONTA 

SUPER DIVISION SPERMATOPHYTA 

DIVISION ANGIOSPERMAE 

CLASS DICOTYLEDONAE 

SUB-CLASS GAMOPETALAE 

ORDER LAMIALES 

FAMILY LAMIACEAE 

GENUS LEUCAS 

SPECIES ASPERA 

BOTANICAL NAME Leucas aspera 

VERNACULAR NAME THUMBAI (TAMIL) 

II. BOTANY 

2.1 Morphological Characteristics 

Leucas aspera is a herbaceous plant that grows to a height of 15 to 60 cm and has a square stem. The leaves are small, linear- 

lanceolate and hairy, up to 80 mm long and 12.5 mm wide. Produces white, stylised flowers in terminal or axillary whorls. The 

leaves are 6 mm long, linear and spiny, while the cylindrical cup is 0.7-1.5 cm long and tapers above the seed. The inflorescence is 

10 mm long, with a hairy tube and differentiated upper and lower lips. The fruit is a smooth, chestnut-brown nut which is 2.5 mm 

long (Hooker, 1984). 

 

2.1 Anatomical Characteristics 

The cross-section (TS) of the Leucas aspera strain shows a symmetrical structure with four choline burrows and a thin inner 

bark. The epidermis is covered by a thick porous cuticle and also contains isolated trichomes. Along the ridges, choline-like cells 

form and a distinctive endoderm surrounds the vascular bundles. The xylem is surrounded by the phloem radially and calcium 

oxalate crystals are present in the parenchymal cortex. The leaf surface of the leaf reveals a convex abaxial surface, a flattened 

adaxial surface, and a convoluted meristem with a parenchymal pericyclid. The cuticle with stomapores and trichomes covers the 

epidermis. 
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Figure 3 Apical Shoot Leaves of Leucas aspera 

III. PHYTOCHEMICAL SCREENING OF Leucas aspera 

3.1 Phenolic Compounds 

Plant phenolic compounds are various compounds with important medicinal properties, often in the form of complex structures 

bound to oxygen-containing heterocycles. This group includes coumarins, flavonoids and benzoic acid derivatives (Harborne et al., 

1999). Phenolic compounds are abundant in Leucas species. For example, organic acids such as 4-hydroxybenzoic acid and 

methoxybenzoic acid have been isolated from Leucas urticifolia (Fatima et al., 2008). In the absence of any other relevant 

information, the use of the test chemical should be evaluated. 

Lignans formed from dimerized phenylpropanoid units are found in various plant parts (Ayres and Loike, 1990). Sadhu et al. 

(2003) discovered several lignans, including Nektan-Drin B and Masaerignan. Flavonoids that play a key role in plant physiology 

include Baicaleína from Leucas aspera (Manivannana and Sukumar, 2007) and Cirsimaritin from Leucas mollissima (Ku et al., 

2000). Acecetin, chrysoerol and apigenin have also been detected in Leucas aspera (Sadhu et al., 2003), while Leucas cephalotes 

contains compounds such as trichotin and gonzalitosin I (Miyaichi et al., 2006). 

Coumarins with physiological effects on humans and animals include coumarsabine and 8-methoxycoumarin from Leucas 

inflata (Kennedy and Thornes, 1997). Chromoderivatives such as leucazone have also been found in Leucaena inflata (Al Yousuf 

et al., 1999). 

3.2 Steroids 

Sterols derived from the ring structure of perhydrocyclopentane-phenanthrene are widely distributed in higher plants (Harborne 

et al. 1999). Leucas species include several plants possess sterols, such as β-sitosterol, stigmasterol, campesterol, and ursolic acid 

(Al Yousuf et al., 1990; Sadhu et al., 2003). Leucosterol, a new steroid derived from the methanolic derivative of Leucas urticifolia, 

differs from stigmasterol in that it has a side chain structure, specifically a -OH group and an alkene bond at C-20. 

3.3 Terpenes 

Terpenes are the extensive and configurationaly disparate families of phytoconstituents found in plants that contribute to their 

flavour, aroma, and bioactivity. (Humphery and Beale, 2006). Terpenes are plentifully available in the Leucas genus of plants. 

Vagionas et al. (2007) found monoterpenes in the essential oil produced from Leucas glabrata using GC/MS analysis. The essential 

oil derivatives from the leaves and flowers of Leucas aspera showed hoisted levels of α-farnesene, α-thujene, and menthol 

according to Gerige et al. (2008) and Mangathayaru et al. (2006), while the essential oil extracted from the leaves of Leucas deflexa 

exhibited significant amounts of β-cubebene, α-pinene, trans-caryophyllene, limonene, and α-terpinolene. Leucas deflexa has high 

concentrations of sesquiterpene hydrocarbons, including germacrene-D, β-caryophyllene, and α-humulene according to Mve-Mba 

et al. (1994). 

Furthermore, two triterpenes, Leucastrinas A and B, coupled with oleanolic acid, were recovered from the methanolic derivative 

of the entire plant, Leucas cephalotes Spreng, whereas oleanolic acid-3-acetate was discovered in the methanol solvent derivative 

of Leucas mollissima. Wall. Variant. Chinensis Benth. (Ku et al. 2000). A triterpene lactone, 3β,16α-hydroxylean-28→13β-olide, 

was isolated from the benzene solvent root extraction of Leucas aspera. (Pradhan et al., 1990). 

3.4 Glycosides 

Two new flavonoid glycosides, Leufol A and Leufol B, were isolated from the ethyl acetate fraction of Leucas urticifolia and 

showed significant inhibition of butyrylcholinesterase in vitro (Noor et al., 2007). In addition, the phenylethanoid glycoside 3-O- 

methylpolyumosate has been identified with Angoroside-C and Incanoside-D in Leucas indica, which have remarkable free radical 

scavenging activity due to their hydroxyl groups (Mostafa et al., 2007). Baicalin from Leucas aspera flowers demonstrated 

protective effects against red blood cell hemolysis (Manivannana and Sukumar, 2007). Iso-pimarane-type diterpenoid glycosides, 

such as leucasperosides A, B, and C, from Leucas asperainhibited intestinal contractions in guinea pigs (Mahato and Pal, 1986; 

Sadhu et al., 2003). Other flavonoids have also been identified, including apigenin-7-O-{p-cumaroil) β-D-diglucoside from Leucas 

aspera and the cosmosin and luteolin derivatives from Leucas cephalotes (Sadhu et al., 2003; Miyaichi et al., 2006). In the case of a 

test for the determination of the test chemical, the test chemical should be used as a solvent. 
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3.5 Fatty Acids 

Aitzetmuller et al. (1997) and Sinha et al. (1978) identified a significant presence of labalenic acid (28% w/w) in the seeds of 

Leucas cephalotes and Leucas urticaefolia. The levels of oleic and linoleic acids in Leucas aspera changed depending on the 

cultivation conditions, as indicated by the findings of Chen et al. (1979) and Mahato and Pal (1986). 

3.6 Miscellaneous Compounds 

Leucas aspera is appreciated for its high nutritional value, particularly its protein content, which is 21.3% (Prakash, 1988; Chen 

et al., 1979). Both Leucas aspera and Leucas cephalotes have been found to contain compounds such as 1-dotriacontanol, 1- 

hydroxy tetratriacontane-4-one, and 32-methyl tetratriacontane (Mishra et al., 1992). Aliphatic cetoles, including 28-hydroxy- 

pentatriacontan-7-one and 7-hydroxy-dotriacontan-2-one, were identified in Leucas aspera shoots (Mishra et al., 1992). Leucas 

nutans contain n-hentriacontane, l-dotriacontanol, phytol, and trans-phytyl palmitate (Hasan et al., 1991). Essential oils from 

Leucas aspera inflorescences are rich in amyl and isoamyl propionate (Mangathayaru et al., 2006). Additionally, Leucas linifolia 

grown in northern India exhibits high concentrations of Zn, Fe, and Sr (Mohanta et al., 2003; Rai et al., 2001). 

 

IV. EXTRACTION METHODOLOGIES 

The acetone extract of juvenile leaves had the highest phenol content (6.00±0.12 mgCE/g), followed by aqueous extracts of 

inflorescence and methanol extracts of juvenile leaves and flower heads (Chetia and Saikia, 2020). The methanol extract of mature 

leaves (3.32±0.95 mgCE/g) and acetone extract of young leaves (3.05±0.04 mgCE/g) showed the highest flavonoid content.The 

ethanol extracts from the stalks had the lowest levels of phenol and flavonoids (1.03 0.00 mg EC/g and 0.70 0.00 mg EC/g). In the 

absence of any other relevant data, it is appropriate to use the method described in this Annex to determine the concentration of 

ethanol in the ethanol extract. 

Methane extracts from both young and mature leaves demonstrated notable antioxidant activity inhibition in the DPPH tests 

(Latha et al., 2013). According to Rahman and Islam (2013), an ethanol extract exhibited an inhibition rate of 86.62 ± 0.49%, while 

Morshed et al. (2011) noted purification properties in extracts from flowers, leaves, and stems.The fluctuations in antioxidant 

activity have been attributed to various methods. 

Methanol and ethanol extracts showed remarkable antibacterial activity against Shigella, Salmonella typhii and E. coli (Shiny 

Ramya et al., 2012). Ethyl acetate and methanol derivatives also showed antibacterial activity (Ilango et al., 2008). However, n- 

hexane and ethanol extracts did not show efficacy against 14 microbial species (Morshed et al., 2011). Methanol leaf extracts 

inhibited Candida albicans and Penicillium spp. In the absence of such data, the Commission considers that the MET/IT claimed 

by the applicant is invalid. 

 

V. PHARMACOLOGICAL PROPERTIES 

5.1 Antifungal Activity 

Leucas aspera is known for its dual fungicidal and fungistatic properties. This is the case in the United Kingdom (Thakur et al., 

1987). In addition, the use of the test chemical should be limited to the use of the test chemical in the test vessels and the test 

chemical should be used in the test vessels.It was also found that both chloroform and ethanol derivatives are antifungal against 

Trichophyton mentagrophytes and Microsporum gypseum (Vijay Kumar et al., 2016). Because of their alkaloidal components, 

methanolic extracts derived fromLeucas aspera flowers exhibit strong antifungal activity against Candida albicans, Cryptococcus 

neoformans, Aspergillus niger, and Trichophyton mentagrophytes (Mangathayaru et al., 2005). 

5.2 Anti-Diabetic Activity 

Mannan et al. (2010) found that methanol derivatives from the leaves and stem of Leucas aspera lowered blood glucose dose- 

dependently when administered to albino Swiss mice. In addition, Tukaram et al. (2011) showed that the ethanol extract of the leaf 

can lower blood sugar levels. 

5.3 Anti-inflammatory effects 

Leucas aspera has been shown to exhibit significant anti-inflammatory properties. According to Reddy et al. (1993), Leucas 

aspera has anti-inflammatory properties and promotes the breakdown of mast cells. Sundane et al. (2000) found that several 

extracts, including the ethanol, methanol and aqueous forms, had different levels of anti-inflammatory potency. Studies show that 

both aqueous and alcohol extracts of Leucas aspera exhibits anti-inflammatory effects through various assays like membrane 

stabilization, inhibition of protein saturation, and reduction of lipoxygenase activity (Kalpana and Rajeswari, 2016; Tahareen and 

Shwetha, 2016). In addition, the extracts of this plant show antioxidant abilities by eliminating free radicals and enhancing the 

activity of antioxidant enzymes (Kripa et al., 2011; Tahareen and Shwetha, 2016). In animal models used in arthritis research, 

extracts from Leucas aspera significantly reduced inflammatory markers such as TNF-α, CRP and IL-2 while improving 

antioxidant enzyme levels (Kripa et al., 2010; Kripa et al., 2011). Phytochemical evaluations identified catechins, flavonoids, 

phytosterols and other bioactive components that may contribute to their therapeutic effects (Kripa et al., 2011; Tahareen & 

Shwetha, 2016). The present findings lend credence to the claims of a tradition employing Leucas aspera as a treatment for 

inflammatory diseases and support the potential of Leucas aspera for developing anti-inflammatory medicinal products. Leucas 

aspera leaf extract also showed anti-inflammatory effects in rat models of carrageenan-induced paw edema and cotton pellet 

granuloma (N. Patil et al., 2014). The anti-inflammatory properties of Leucas aspera seem to be the result of phenolic 

phytochemicals such as alkaloids, flavonoids, and tannins contributing to its therapeutic effects (Tahareen S. et al., 2016). The 

extracts were shown to block prostaglandin-induced contractions of guinea pig ileum and displayed DPPH scavenging activity. 

From the extract, eight lignans and four flavonoids were isolated, and of these compounds, some showed prostaglandin-inhibiting 

action and antioxidant properties In addition, very little data is available to support the efficacy of the treatment. (S.K. Sadhu et al., 

2003). The extracts of the plant, especially the leaves, were shown to inhibit xanthine oxidase with an IC50 value of 0.026 μg/ml, 

indicating anti-inflammatory potency (R. et al., 2023). From the docking studies, it is found that many of the evaluated bioactive 

compounds are found to possess strong binding affinities against various inflammatory proteins; thus, they can be used in the 
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development of anti-inflammatory agents (Islam et al., 2023). It is perhaps the rich presence of various phytochemicals, with 

particular emphasis on oleanolic acid, that further substantiates in its attributes aiding against inflammation (Soujanya et al., 

2024)(R. et al., 2023). 

5.4 Anti-Ulcer Activity 

Phytochemical studies showed that hydroalcoholic solvent extract of Leucas aspera leaves contained flavonoids, tannins, and 

saponins. The extract was therapeutically effective in gastric ulcers by inhibiting cell growth of the bacterial cell wall, causing cell 

death, especially in indomethacin-induced gastric ulcers. The study also established the efficacy of the extract by inhibiting ulcer 

surface area and ulcer scores as reported by Kumar et al. (2021). Besides, the antioxidantal and histo-pathological findings support 

the use of Leucas aspera in traditional medicine for treating various gastrointestinal disorders. Methanol solvent extract of Leucas 

aspera was found to possess good antisecretory and ulcer-protective properties in all the ulcer models tested. (Augustine et al. 

2014). 

5.5 Anti-asthmatic Activity 

Whole-plant methanol solvent extractive of Leucas aspera very likely may show great anti-histaminic, bronchodilatory, anti- 

inflammatory, mast cell-stabilizing, anti-allergenic, and antiplasmodial effects in various staged anti-asthmatic models. The extract 

was therefore pronounced to possess a powerful anti-asthmatic activity (Limbasiya et al., 2012). 

5.6 Cytotoxicity Studies 

5.6.1 Brine Shrimp Lethality Assay 

Artemia salina lethality test is widely also applied in pharmacology and toxicology to evaluate the cytotoxicity of natural 

products. This test is an efficient, initial tool for determining the cytotoxicity of bioactive chemicals, such as those from Leucas 

aspera extracts, providing a rapid toxicity assessment (Rahman and Islam, 2013). Research indicates the high toxicity of Leucas 

aspera extracts relative to the conventional drugs vincristine sulfate. This reveals their clinical application in the killing of 

cancerous cells and pests (Rahman and Islam, 2013). 

Researchers have used this assay to show the cytotoxicity of plant extracts, such as Leucas aspera, to provide insights into their 

pharmacological activity (Rahman and Islam, 2013). Other plant extracts, such as Dillenia indica and Croton gibsonianus, have 

also been evaluated using the brine shrimp test, indicating its applicability in cytotoxicity screening (Apu et al., 2010; Prashith et 

al., 2013). The test has also been used to evaluate the cytotoxic activity of medicinal plants such as Ceriops decandra and 

Centaurea gigantea against cancer cells (Sukasini and M., 2018). 

Aside from plant extracts, the assay has also been employed to investigate the cytotoxicity of nanoparticles, including silver 

oxide and graphene (Nasim et al., 2020), and Leucas aspera roots and whole plant extracts (Chew et al., 2012). It has also been 

useful in forecasting the cytotoxicity of organic extracts, including mahogany seed extracts (Assaduzzaman et al., 2020). The brine 

shrimp lethality test provides a good estimate to determine the cytotoxicity of natural products, which aids in further evaluation of 

their pharmacological properties and clinical potential. 

5.6.2 Anti-migratory Study 

Assorted literature depicts the anti-migratory action of Leucas aspera extracts. An experiment to characterise the 

phytochemicals of Leucas aspera leaf extracts and study their anti-proliferative and anti-migratory effects was carried out in vitro 

using MDA-MB-231 cells (Begum and Sankarram, 2024). The scratch assay served as the means of calculating extracts' inhibition 

of cell migration and suggested that Leucas aspera is capable of limiting cell mobility. 

 

TABLE 2 Leucas species, their Extraction Solvent and Pharmacological Activity 

s/no Part Solvent Activity Author 

1. Leaves Aqueous 

Aqueous 

Ethanol, Hexane 

 

 

Methanol 

Methanol 

Methanol 

Methanol 

 

Aqueous 

Madras eye condition. Sandhya et al., 2006 

2. Flowers, Stem, Antivenom,insect-stings, anti-asthma Singh et al., 2002 
 Root   

  Oil extracted from plants has  

3. Leaves antimicrobial activity against  

  Pseudomonas aeruginosa, Haemophilus Gerige et al., 2007 

  influenzae etc...  

4. Root Cytotoxicity Acitivity Rahman et al., 2007 

5. Root Cytotoxicity Acitvity Augustine et al., 2014 

6. Root Root exhibit the cytotoxic activity. Sadhu et al., 2014 

7. Whole plant Anti-inflammatory activity. Sundane et al., 2000 

  
Antifungal activity against 

 

8. Leaves and Flower Epidermophyton floccosum etc.. Mangathayaru et al., 2016 
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9. Whole plant Alcohol Cytotoxicity activity MA Rahman et al., 2013 

10. Leaves Methanol Hepatoprotective activity Latha et al., 2012 

11. Whole plant Ethanol Antidiabetic activity Gupta et al., 2011 

12. Whole plant Methanol Antifungal Activity Babu et al., 2016 

13. Stem and Leaves Methanol Antidiabetic Activity Mannan et al. (2010) 

14. Leaves Ethanol Antidiabetic Activity Tukaram et al. (2011) 

15. Whole plant Methanol Anti-Asthmatic Activity Limbasiya et al., 2012 

 

 

VI CONCLUSION 

This review focuses on the phytochemical constituents and their extensive pharmacological uses, although Leucas aspera 

possesses immense therapeutic potential in this direction. The raw material affords an intellectual wealth of bioactive compounds: 

flavonoids, alkaloids, terpenoids, saponins, and phenolic acids. It is opined that all these should bring in antibacterial, antioxidant, 

anti-inflammatory, analgesic, antipyretic, and anticancer properties, justifying its traditional use as a sub-optimal therapeutic 

resource. The plant would be subjected to solvent extraction with ethanol, methanol, and dichloromethane for optimum extraction 

of these bioactive constituents. These phytochemicals exhibit varying antibacterial, antioxidant, anti-inflammatory, analgesic, 

antipyretic, and anticancer effects helping bolster its use for alternative medicine and prospect for contemporary therapeutic uses. 

Efficient extraction procedures should mark the isolation of these bioactive compounds; particularly, solvent extraction involving 

conjugates like alcohols (ethanol and methanol) and dichloromethane is essential. New extraction techniques include supercritical 

fluid extraction (SFE) and ultrasound-assisted extraction (UAE) that offer high extraction yield with lower solvent consumption 

and greater preservation of sensitive components. These technologies allow selective extraction of high-value phytochemicals for 

useful exploitations. New technologies such as supercritical fluid extraction (SFE) and ultrasound-assisted extraction (UAE) 

increase yield, lower solvent consumption, and conserve delicate compounds. These technologies facilitate the selective extraction 

of high-value phytochemicals for their therapeutic uses. The antibacterial and antifungal activities of the plant are due to alkaloids 

and flavonoids, whereas antioxidant activity, with high phenolic content, is protective against oxidative stress associated with 

chronic diseases. Leucas aspera also has potential in treating inflammation, pain, and cancer, as its extracts have the ability to 

induce cell death and inhibit the growth of cancer cell lines. 
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