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ABSTRACT:

Natural In the Indian subcontinent, there are a variety of herbal medicines available, and
they play an important role in India’s traditional medicine. They are used to treat or cure
ailments and find applications in food, agriculture, pharmaceutical, and cosmetic industries.
Leucas aspera belongs to the Lamiaceae family and can be found in India from the
Himalayas down to the Ceylon with names like Dronpushpi, Thumbai, or Goma madhupati.
Traditionally this plant is used as an insecticidal or anti-pyretic agent. It is also being
suggested to be used as an antidote for snake venom. Medicinally, the plant, flowers, leaves
extract and essential oil possess various pharmacological actions like antioxidant,
antimicrobial, antifungal, anti-inflammatory, anticancer, antidiabetic, and antinociceptive
activities. Further, studies reveal the presence of various important phytochemical
constituents in this plant mainly contains glucoside, nicotine, sterols, 3-sitosterol, oleanolic
acid, ursolic acid, diterpenes, triterpenoids, and phenolic compounds (4-(24-hydroxy-1-oxo-
5-n-propyltetracosanyl)-phenol). The present review provides a comprehensive review of the

plant Leucas aspera.

Keywords: Leucas aspera, Lamiaceae, Herbal Plant, Pharmacological, Antioxidant activity.

1. INTRODUCTION
Traditionally, medicinal plants were the only sources for
treating physiological disorders. Peoples of India use
medicinal plants from ancient time and they use them for
several headlth-related applications. In the ethnic medical
texts, there are approximately 25,000 plant-based
formulations are present. In addition, at least 25% of drugs
used in modern medicine are made from plants or artificial
drugs made from plant-derived original compounds. Indiais
one of the richest granaries of medicina herbs in the world,
with extraordinary modern applications that ensure the
health of millions of people [1]. Medicinal herbs are a rich
source of lead compounds for novel drug discovery, and so
their biological value is increasing rapidly [2-4]. Newly
discovered and existing medicinal plants have been
investigated for a variety of ailments to determine their
therapeutic potential. Several medicina plants have been
studied for the prevention and treatment of a number of life-
threatening diseases including cancer [5]. They are used to
treat or cure the alments and find applications in food,
agriculture, pharmaceutical, and cosmetic industries. The
Indian subcontinent contains a wide variety of herbal plants,
which are used as the basis for India's traditional medical
systems. Ayurveda and Siddha [6]. Leucas aspera is
member of the family Lamiaceae and commonly known as
Dronpushpi, Thumbai, or Goma madhupati is widely
distributed throughout India from the Himaayas down to
Ceylon. Medicindly, the plant, flowers, leaves extract and
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essential oil possess various pharmacological actions like
antioxidant, antimicrobial, antifungal, anti-inflammatory,
anticancer, antidiabetic, and antinociceptive activities. The
effectiveness of L. aspera whole plant extracts on larvicidal
and pupicidal activities against the maarial vector
Anopheles stephensi has been proven [7]. Leaves of L.
aspera are useful in chronic rheumatism, chronic skin
eruptions, psoriasis, and scabies, and their juices are used as
antibacterial agents. The antifungal activity of L. aspera is
shown by its chloroform and ether extracts [8]. The plant L.
aspera possesses the property of wound healing and is aso
used in cobra venom poisoning [9]. Additionally, studies
show that this plant contains several significant
phytochemical components, including glucoside, nicotine,
sterols, [3-sitosterol, oleanolic acid, ursolic acid, diterpenes,
triterpenoids, and phenolic compounds (4-(24-hydroxy-1-
0X0-5-n-propyltetracosanyl)-phenol) [6]. The family and
taxonomical detail are provided in Table 1 and Table2. .
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2. PLANT PROFILE
Table 1: Vernacular Names of Leucas aspera

L anguage ICommon name

Sanskrit Dronapushpi, Chitrakshup, Chitrapathrika
Hindi Guma, Dhurpisag, Goma madhupati
Gujrati Kulnnphul

Bengali Darunaphula, Hulkasha, Shwetdron
M ahar ashtra Bahuphul

M umbai Tumba

Telugu 'Thummichittu, Tunni

Punjabi Guldora

Assam Dronaphool

Sindhi Kubo

Table 2: Taxonomical Classification of Leucas aspera

Kingdom Plantae
Subkingdom Tracheobionta
Division IAngiosperma
Super division Spermatophyta
Class Dicotyledonae
Subclass Gamopetalae
Family Lamiaceae
Order Lamiales
Genus Leucas
Species L.aspera
Series Bicarpellatae

BOTANICAL DESCRIPTION

PLANT PARTS DESCRIPTION PICTURES

Cylindrical, zig-zag,
ismooth, fine rootlets, size
variable, aong  with
numerous wiry, fracture,
fibrous, taste,
characteristic

ROOTS

Light greenish-yellow,
STEM rough  surface,  much
branched, hispid or |
scabrid, thick up to 4 mm,
quadrangular  with  four
prominent furrows, hairy,
slightly bitter taste

Y ellowish-green, 2.5-6 cm
long, 1-3 cm wide, linear
or  narrowly  oblong-
lanceolate, more or less
hairy, crenate, serrate,
pungent taste

Oblong, trigonous,
ismooth, dark  brown,
approximately 0.3 cm long
and 0.1 cm wide

LEAF

SEED
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Schizocarpic carcerule,
nutlets 25 mm smooth,
brown, inner face angular
and outer face rounded
[10]

FRUIT

Sessile,  white, dense,
approximately 2-3.5 cm in
diameter, surrounded by
many leaves, 1.2-1.5 cm
long and 0.3-0.35 cm
ide; thin, lanceolate,
pointed, ciliate, slightly
convex, 1-2.25 cm long,
cayx, tubular, hairy on
upper part; corolla, 1.7-2
cm long, white, upper lip
is about 4 mm long and
hairy; lower lip is nearly
twice as long as the upper
lip; lateral lobes are small

INFLORESCENCE
IAND FLOWER

3. MICROSCOPIC DESCRIPTION
ROOT
The TS of the root is narrow, elongated, and densely packed
epidermal cells with thin walls, whereas the flattened walls
areflat. A unicellular head and a short unicellular stalk have
been identified in glandular with trichomes.
Shows a single-layered epidermis consisting of rectangular,
thin-walled cells; the secondary cortex is composed of thin-
walled, indirectly elongated with parenchymal cells, the
secondary phloem is made up of sieve components and
phloem parenchyma; secondary xylem is made up of blood
vessels, traches, fibers, and xylem parenchyma; trachea with
simple pits, much-elongated xylem fibers with pointed tips
and moderately thick walls, some with simple pits; up to 8
cellslong.
STEM
The schematic TS of the young stem is square in outline
with four specific collenchymatous ridges that are covered in
hairs. It depicts a small cortex and a ring of vessel elements
enclosing the wide stele.
Detailed TS shows that the epidermis is covered by a thick
layer of cuticle, sometimes transported with stomas, and
bears normally. It aso shows that the trichomes are
multicellular with 3-4 cell heads, uniseriate, and have a
sessile structure. It aso has a narrow parenchymatous cortex
with the exception of under ridges, where it’s
collenchymatous, a different endoderm, and a distinct
parenchymatous pericycle. Most importantly, it shows that
the stellar region is made up of aring of vascular bundles
which is connected by an interfascicular sclerenchymatous
band. It also shows a very small parenchymatous phloem as
well asradially structured xylem tissue.
Trichomes are extremely rare in old stems, phloem tissue is
wide and located on each side of a wide band of xylem; the
core is parenchymatous, broad, and contains needle-like
calcium oxalate crystals.
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LEAF

Petiole-It shows a single-layer epidermis composed of
unicellular to tricellular trichomes with pointed ends, a
cortex comprising of single-layer collenchyma that is round
to precise, and the parenchyma is made up of cells with thin
walls and prismatic calcium oxalate crystals. It aso has four
vascular bundles, two smaller ones in the direction of each
comer and two larger onesin the middle.

Midrib-The epidermis is made up of one to three-cell
trichomes on each side, followed by 1-2 layers of
collenchyma on the lower surface, 3-4 layers onthe upper
surface, followed by round to oval parenchyma, 4-7 layers of
avascular bundle with curved shaped in the center.
Lamina-The epidermis shows 1-3 cell trichomes on each
side and rarely on top of the surface; palisade single-layered,
spongy parenchyma 3-5 layers, irregular, thin-walled,
stomatal index of the upper surface is 16.6-30.7 and the
lower surface is 16.6-40.5; palisade ratio 7-9[11].

PHYTOCHEMICAL CONSTITUENTS

The existence of a wide range of phytochemicals has been
investigated in the preliminary study on L. aspera including
steroids, terpenoids, lignans, alkaloids and flavonoids [12-
13] nicoting[9], sterolg14], oleanolic acid, ursolic acid, 3-
sitosterol[15-16], galactose and glucoside [16].

The fingerprinting examination of the methanolic extract of
the entire plant L. aspera by HPTLC revealed two types of
akaloids, two types of steroids, and six types of
flavonoids[17]. The use of Gas Chromatography coupled
with the Mass Spectrometry (GC-MS) analysis method has
recently been used to identify 24 essential phytochemicals
during the evaluation of extracts of plant leaves from
methanol. Important essential oils were found during the
hydro-distillation process of aeria parts with 43 compounds,
representing 98.09% of the total essential oil. Other
chemicals, such as p-caryophyllene (34.2%), a-pinene
(5.8%), epi-o-bisabolol (4.6%), a-humulene (6.3%), 1-octen-
3-ol (14.8%) and limonene (4.5%) were identified as the
plants primary phytoconstituents using the same method[18].
The chemical constituents of the seed were linoleic acid
(48.11%), oleic acid (42.07%), stearic acid (2.84%), and
linolenic acid (0.65%). 3-sitosterol and ceryl acohol are
found in the unsaponifiable fraction[19]. Catechin [20] and
phytol [21] were found in whole plant extracts. In the GC-
MS analysis, the oil is rich in oxygenated monoterpenes
(0.6%), oxygenated sesquiterpenes (14.8%), monoterpene
hydrocarbons (14.8%), oxygenated LCH and phenyl
derivative  congtituents  (20.2%), and sesquiterpene
hydrocarbons (47.7%) [22]. Among 25 compounds methanol
(11.3%), u-farnesene (26.4%), x-thujene (12.6%)amyl
propionate (15.2%), and isoamyl propionate (14.4%) among
10 compounds are major constituents in leaf and flower
extracts respectively[23]. Shoot contained [-sitosterol, 5-
acetoxytriacontane, nonatriacontane, dotriacontanol,
Leucolactone 0, aiphatic ketones (28-
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hydroxypentatriacontan-7-one, 7-hydroxydotriacontan-2-
one), novel phenolic compounds (4-(24- hydroxy-1-oxo-5-n-
propyltetracosanyl)-phenol) and long-chain compounds (1-
hydroxytetratriacontan-4-one,  32-methyltetratriacontan-8-
ol)[24-27]. The constituents can be found in Table 3.
Thefirst time eight lignans and four flavonoids were isolated
from the plant Leucas aspera. Flavonoids include Acacetin
(LA4), Apigenin 7-O-[60-O-(p-coumaroyl)-b -D-glucoside
(LA5), Chrysoeriol (LA6), Apigenin (LA7), while lignanes
include nectandrin B (LA1), mesodihydroguaiaretic acid
(LA2), macelignan(LA3), (-)-chicaning(LA8), Licarin A(
LA9),erythro-2-(4-allyl-2,6-dimethoxyphenoxy)-1-(4-
hydroxy-3methoxyphenyl)propan-1-ol (LA10),
myristargenol B(LA11), machilin C (LA12). Among which
LAB8 was found to be a new antipode of (+)-chicanine,while
LA9 was found to be a combination of two enantiomers of
(7R, 8R) and (7S,8S)-licarinA [28].

Table 3: Phytochemical Classification of L. aspera

S. No. [Phytochemical |[Secondary metabolites
compounds

1. Terpenoids Ursolic acid, Oleanolic acid, Menthol, x-thujene,
Squalene,  Limonene,  B-caryophyllene, o
humulene, a-pinene, epi-a-bisabolal,

Leucasperone A, B and C

2. Steroids and Ceryl acohol, dotriacontanol, linoleic acid, oleig

Fatty acids acid, n- hexadecenoic acid, stearic acid, 3
sitosterol and 9, 12, 15-Octadecatrienocic acid
methyl ester

3. Glycosides Glucoside, leucasperosidess A, B, C and

linifolioside

4. Flavonoids IAcacetin, apigenin, catechin, and chrysoeriol

5. Lignans Chicanine, licarin A, erythro-2-(4-alyl-2,6
dimethoxyphenoxy)-1-(4-hydroxy-3-

methoxyphenyl)propan-1-ol, necatandrin,
myristargenol B, machilin C, macelignan and

meso-Dihydroguaiaretic acid

6. Long chain 5-acetoxytriacontane,

phytocompounds |1-hydroxypentatri aconton-4-one,
7-hydroxydotriacontan-2-one,
28-hydroxypentatriacontan-7-one,
32-methyltetratriacontan-8-ol, and 4-(24-hydroxyl-
1-0x0-5-n-propyltetracosanyl)-phenol

7. Other compounds/Asperphenamate, amyl propionate, isoamyl
propionate, 1, 2-benzenedicarboxylic acid bis-2(2-
methyl propyl) ester, galactose sugar, nicoting

akaloids, and 1-octen-3-ol

4. PHARMACOLOGICAL ACTIVITY

Anti-asthmatic activity

The whole dried plant of Leucas aspera shows an anti-
asthmatic effect. This study demonstrated the drugs
methanolic extract had considerable bronchodilatory,
antihistaminic, anti-inflammatory, mast cell stabilization and
anti-cholinergic effects in histamine-induced bronchospasm.
The dose used in this study was100mg/kg. Additionally, it
showed significant results in models for guinea pig tracheal
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chain and ileum preparations, passive paw anaphylaxis,
mesenteric mast cell degranulation, and histamine and
acetylcholine-induced contraction respectively. However,
the anti-allergic activity in milk-induced eosinophilia was
not significant. Therefore, further investigation is needed to
determine the active antihistaminic component of the
methanolic extract from the dried whole plant of Leucas
aspera[29].

Antihyperglycemic activity

Oral glucose tolerance tests using Swiss abino mice
underwent an evaluation of the antihyperglycemic effects of
a methanol extract of the leaves and stem of L. aspera. It
was found that Leucas aspera leaf extract was more
effective than stem extract at lowering serum glucose levels.
Therefore, the chemical components that are more abundant
in leaves than stems should be identified and further
investigated for their anti-glycemic effect [30].

The L. aspera acoholic extract was found to have a
hypoglycemic effect in rats that had been chronically treated
for normoglycemia and diabetes, according to ancther study
examining the impact of Leucas aspera on blood glucose
levelsin normoglycemic and diabetic rats. On day 0, asingle
dosage of the plant extract had no effect on the blood
glucose level. At intervals of 30 and 60 minutes, levels
increased. However, with prolonged dosing, the extract
significantly decreased fasting blood sugar levels (FBL) and
was similar to the reference drug, Metformin [31].
Antimicrobial activity

The methanolic extract of L. aspera flowers, its fractions, the
alkaloidal residue, and expressed flowers had good
antimicrobial activity in the zone of inhibition method
against the bacteria (E. coli, P. aeruginosa, Streptococcus
pyogenes, S. aureus, Klebsiella pneumonia, Bacillus subtilis)
and fungi (Cryptococcus neformans, Candid albicans,
Aspergillus niger, Trichophyton) [32].

The antimicrobial properties of methanolic and ethanolic
extracts are demonstrated to be effective against the
pathogens E. coli, Klebsiella pneumonia, and
Saphylococcus epidermis respectively [33]. Compared to
ethanolic and petroleum ether extracts, the antimicrobial
activity of methanolic extracts of leaves was more
effective.The antibacterial activity of the ethanol extract of
the entire plant was high at higher concentrations depending
on time and dose when administered in the Colony forming
unit (CFU) method against E. coli[34].

Bacillus cereus, Bacillus subtilis, Bacillus megaterium and
S aureus are examples of gram-positive bacteria that are
more sensitive in comparison with gram-negative bacteria
such as E. coli,Salmonella dysenteriae, Salmonella
paratyphi, Salmonella typhi, Pseudomonas
aeruginosaandVibrio cholera in the ethanolic extract [35].
The plant’s 80% ethanolic extract showed potent
antibacterial activity against Bacillus subtilis and S aureus
[36-37].
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The essential oils from L. aspera had a bacteriostatic effect
againt S typhi, S aureus, E. coli, Proteus vulgaris,
Klebsiella aerogenes, Vibrio cholerae, and Pseudomona
pyocyanea[ 38].
In this study, it was found that L. aspera’s essential oils do
not have any antibacterial activity against Candida albicans,
E. coliand P. aeruginosa. L. aspera oil had good
antibacterial activity against S aureus, B. cereus, and A.
niger which was most likely due to its sesguiterpene content
in the oil. (E)-caryophyllene and o-humelene have
demonstrated antibacterial activity against Bacillus cereus
and Saphylococcus aureus [39].
Antifungal activity
In an in vitro investigation, chloroform and ether extracts of
L. aspera showed both fungistatic and fungicidal effects
against Trichophyton and Microsporum gypseum with a
minimum inhibitory concentration of 5mg/mL [40].
Anti-inflammatory activity
To determine the anti-inflammatory activity caused by
prostaglandin inhibitory effect on prostaglandin-induced
contraction in guinea pig ileum, the methanolic extract of the
whole plant of L. aspera was used and it was found to be
effective in Magnus assay method [28, 41].
In a study, the anti-inflammatory effect of L. aspera crude
extract, akaloid fraction, and non-alkaloid fraction was
tested using a formalin-induced rat paw edema method and
compared to Phenylbutazone. The ant-inflammatory activity
of Phenylbutazone was determined to be the highest,
followed by crude extract and akaloid fraction. The non-
alkaloid fraction didn’t show anti-inflammatory activity
[42].
The effects of Leucas aspera aqueous and alcoholic extracts
on experimental inflammation and mast cell degranulation
were studied.In the case of acute and chronic inflammation,
both extracts showed significant anti-inflammatory activity.
Pretreatment with Leucas aspera extract successfully
inhibited mast cell degranulation produced by propranolol
and Carbachol[43].
In both acute and chronic inflammation experiments,
different concentrations of ethanolic extract from leaves
(100mg/kg, 200mg/kg, and 400mg/kg) showed a significant
anti-inflammatory effect. The 400mg/kg dose produced a
percentage inhibition of 60.64% in the carrageenan model,
which was comparable to 60.70% in the standard drug
Diclofenac, whereas Diclofenac was 60.27% in the cotton
pellet method and 50.85%,57.63%, and 58.42% in the three
different test doses (100mg/kg,200mg/kg and 400mg/kg)
[44].
Antipyretic activity
The antipyretic effects of ethanalic extract of L. aspera and
Glycosmis pentaphylla in rats were investigated using
Brewer’s yeast-induced pyrexia model. The extract of L.
aspera (200mg/kg) and standard paracetamol demonstrated
effective antipyretic efficacy for the duration of the test (6
hrs) probably by inhibiting prostaglandin synthesis in the
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hypothalamus. The researcher proposed additional research
to identify the active elements involved in this activity and
understand their respective mechanism of action [45]
Anti-helminthic activity

Using Pheretima Posthuma as an experimental model, the
anti-helminthic characteristic of Leucas aspera was
examined. The standard reference was piperazine citrate.
When compared to agueous extract of L. aspera it showed
substantial  anti-helminthic  activity against Pheretima
Posthuma. The ethanolic extract was also found to be more
effective than the usual medication. The ethnomedical
clams of Leucas aspera as an anti-helminthic herb were
supported by this investigation [46].

Antioxidant activity

Oxidative stress is harmful to human heath and lack of
antioxidants may reduce reactive free radicals, causing
degenerative diseases such as cardiovascular disease, cancer,
neurodegenerative disorders, Alzheimer’s disease, and
inflammatory diseases to emerge[47]. To avoid the toxic
effects of oxidative stress, a nutritional supplement
containing antioxidant compounds can be used, and most
herbal plants possess antioxidant properties. Many
researchers have reported that Leucas aspera has antioxidant
properties [48-55].

In another study, the ethanolic extract was tested for
antioxidant, antinociceptive, and cytotoxic properties using
acetic acid-induced writhing inhibition, brine shrimp
lethality bioassay, and DPPH free radical scavenging assay.
According to the researchers, the ethanolic extract of L.
aspera root inhibited acetic acid-induced writhing in mice at
doses of 250mg/lkg and 500 mg/kg. The extract
demonstrated strong free radical scavenging activity with an
impact concentration (IC50) of 8 pg/ml and significant
toxicity to brine shrimp [51]. The petroleum ether extract of
L. aspera leaf had significant antioxidant activity and the
order of activity is chloroform < ethyl acetate < isopropyl
acohol < ethanol < petroleum ether [54]. They aso
recommended petroleum ether (non-polar solvent selection)
and ethyl alcohol or isopropyl alcohol (polar solvent
selection) for better phytochemical extraction. When
compared to in vitrocallus extract, wild leaf extract had
higher antioxidant activity. [55]In comparison to ethyl
acetate and n-hexane extracts, ethanol extract showed a more
significant anti-oxidant effect [48].

Anti-ulcer activity

The study showed that the traditional use of L. aspera to
treat all gastrointestinal disorders was supported by a
combination of antioxidant and histopathological testing,
with Methanolic extract from L. aspera demonstrating potent
antisecretory and protective action against ulcerations in al
tested ulcer models [56].

To investigate the antiulcer effect of the alcoholic extract of
Leucas asperaALA, two experimental models were used.
Significant reductions of acid secretion and ulcer scores
were observed in rats after administration of ALA.
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According to this observation, the combination of anti-
secretary and protective effects against gastric mucosa may
be associated with ALA's antiulcer action [57].
The study found that the hydroalcoholic extract of L. aspera
leaves contains saponins, tannins, and flavonoids in a
phytochemical analysis. Furthermore, the study revealed that
the gastric ulcer-forming effect of the extract was mediated
by the killing of bacteria by inhibiting the cell wall
biosynthesis of indomethacin-induced gastric ulcers, as well
as the relevance of the extract in the reduction of ulcer
surface and ulcer score[58].
Cytotoxicity activity
In a brine shrimp lethality test, a crude methanolic extract of
the leaves demonstrated cytotoxic activity. The sample LC50
value was 30pug/mL, while vincristine sulfate has a value of
10ug/ml [51]. In the MTT assay, ethyl acetate flower extract
demonstrated strong cytotoxic activity with a TC50 value of
631.6pg/ml in HelLa cells [59]. In vitro MTT and Trypan
blue assay show that aerial parts of the L. aspera plant have
cytotoxic effects in Dalton’s Ascitic Lymphoma (DAL)
bearing Swiss abino mice [60]. In the brine shrimp nauplii
bioassay method, 80 % ethanolic extract of L. aspera root
was found to have a potent cytotoxic effect with 52.8ug/ml
LC50[51].
Anti-arthritic activity
A study was performed to evaluate L. aspera anti-arthritic
activity. Its ethanolic extract demonstrated substantial anti-
inflammatory (p < 0.001) and antioxidant (p<0.001). Upto a
dose of 2000 mg/kg body weight, the medication was shown
to be safe. EELA2 revedled cartilage repair. Apart from
glycosides, phenolic compounds, and tannins, the researcher
proposed that the anti-arrhythmic properties of EELA’s may
be due to the presence of phytosterols (B-sitosteral),
catechins (epicatechin, [-epicatechin), and flavonoids
(procyanidin) [61].
Anticancer activity
In a brine shrimp lethality test, ethanolic extract of the entire
plant showed cytotoxic action and the LC50 values were
181.68+2.15 and 181.67+1.65ug/miI[62], compared to
0.76+0.04pg/ml of standard vincristine sulfate. In the brine
shrimp nauplii bioassay method, an 80% ethanolic extract of
the L. aspera root was demonstrated to have effective and
dose-dependent cytotoxic action, with an LC50 of 52.8ug/ml
[51].
The previous study used the brine shrimp lethality assay, and
the results showed that the entire plant was susceptible to
cytotoxicity with 80% of ethanolic root decoctions showing
cytotoxic activity [63]. The LCs, value of the sample and
vincristine sulfate was obtained using a brine shrimp
lethality bioassay of crude methanolic extract of leaves,
which were 30.00ug/ml and 10.44ug/ml respectively [50].
Based on the biochemical and histological results of thisin
vivo and invitro study, it was concluded that the ethyl
acetate extracts of the aerial parts of L. aspera exhibited
anticancer  activity mediated by anti-angiogeness,
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microphage stimulation, and free radical scavenging and this
anticancer activity of L. aspera ethyl acetate extracts are
comparable to the standard drug 5-Fluorouracil [56].
Larvicidal activity

Crude methanolic extracts of L. aspera were tested for their
larvicidal activity against Aedes aegypti, Anopheles
stephensi, and Culex quinquefasciatus. These activities were
evaluated against fourth-instar stages. Catechin, which is an
isolated compound from the plant, has significant larvicidal
activity at very low concentrations. Catechin had LC50 and
LC90 values of 3.05 and 8.25 ppm against Aedes aegypti
larvae, respectively. Similarly, the LC50 and LC90 values
for catechin against C. quinquefasciatus larvae were 3.76
and 9.8 ppm, respectively. The metabolites from the flower
with LC50 and LC90 values of 53.16 3.64 and 233.1825.68
ppm indicated alarvicidal effect on Anopheles subpictus.and
on Culex tritaeniorhynchus, with values of 81.24 5.16 and
300.45 31.6 ppm, respectively.[64]Ethanolic extract of the
entire plant of L. aspera showed larvicidal and pupicida
effects against Anopheles stephensi I, 11, I11, IV instar larvae
with LC50 values of 9.695%, 10.272%. 10.823%, 11.303%,
and 12.732% against pupae [65]. In comparison to ethanolic
and chloroform extracts, hexene extract was found to have
effective larvicidal properties against those vectors [66].
Hepato-protective activity

The hepatoprotective activity of L. aspera methanol and
petroleum ether extracts was tested using paracetamol and
thioacetamide-induced hepatotoxicity models. The findings
revealed that L. aspera root extracts have hepatoprotective
properties [67].

In rats with carbon tetrachloride-induced hepatotoxicity, a
cold methanolic extract of the whole plant of L. aspera
showed considerable hepatoprotective activity [68].
Antinociceptive activity

A model of gastrointestinal pain induced by acetic acid
showed in Swiss abino mice that Leucas aspera has an
antinociceptive effect on the whole plant. At dosages of 50,
100, 200, and 400 mg, the methanolic extract of entire plants
of L. aspera demonstrated higher antinociceptive action. The
study also found that L. aspera extract, even at low doses,
has antinociceptive action when compared to the standard
drug aspirin [69] as seen in Table 4.

Dynamic trajectory analysis against COVID-19 spike
protein

To discover the efficient lead molecule, spike protein
docking interaction studies were performed on a variety of
anti-viral herbal plants such as Azadirachta indica, Curcuma
longa,Corallium rubrum, Leucas aspera, Morinda citrifolia,
Piper longum, and Ocimum tenniflorum. Among these,
major phytoconstituent substances are L. aspera, and
Morindacitrifolia as well as the molecule 4- (24-hydroxy-1-
oxo-5—n-propyltetracosanyl)-phenol  from the plantL.
aspera, demonstrated significantly greater dynamic
trajectory action for the formation of a stable S- protein
complex and for complete denaturing of the spike protein
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compared to hydroxychloroquine (HCQ) and Remdesivir
against COVID-19.

Table 4: Phar macological value of Leucas aspera

S. No.[Tissue Extracts Activity
1 Aerid Methanol extract |Ulcer protective [56]
parts
2 Roots Ethanol extract  |Anti-pyretic [45]
3 L eaf Hydroalcoholic  [Hepatoprotective [67-
extract 63]
4 Flowers  [Methanol extract |Antimicrobial [32]
5 Aerid Hydroalcoholic  |Arthritis, ant-arthritic
parts extract [61]
6 Whole Ethanol extract  |Cytotoxic [51]
plant
7 Whole /Aqueous and Anti-inflammatory
plant alcoholic extracts |[43]
te] Whole Methanol extract |Anti-asthmatic [29]
plant
9 L eaf Triterpenoid from |Anti-helminthic [46]
methanol extract
10  |Root Methanol and Hepatoprotective [67]
petroleum ether
extracts

CURRENT APPLICATION AND FUTURE SCOPE
According to WHO, the most common victims of snake bites
are agricultural workers. As Leucas aspera grows into a
weed in fieldsit has the potential to be an antidote for venom
poisoning. Drug discovery from medicinal plants continues
toyield novel and significant lead compounds against a wide
range of pharmacological targets including cancer. In
stagnant water bodies, it would be preferable to use locally
accessible L. aspera extracts as larvicide to control the
spread of mosquito vector-borne diseases like malaria,
dengue, chikungunya, and yellow fever. Nanoparticles have
a wide range of uses in fields such as healthcare,
manufacturing, electronics, and the environment. L. aspera
leaf extract has been employed in the green synthesis of
silver and cerium dioxide nanoparticles. It is a low-cost,
non-toxic, and environmentally acceptable bio-mediated
combustion approach for nanoparticle manufacturing. These
phytochemicals can be used in computational and molecular
modeling research to develop and identify novel medicines.

5. CONCLUSION
Leucas aspera is a plant with a wide range of medicinal
properties and applications. It has been used in traditional
systems of medicine for treating various diseases and
disorders, such as cough, asthma, fever, skin infections,
wounds, snake bites, diabetes, malaria, and cancer. It has
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also been reported to have anti-inflammatory, analgesic,
antipyretic,  antimicrobial,  antioxidant, antidiabetic,
antimalarial, anticancer, and immunomodulatory effects. The
phytochemical analysis of Leucas aspera has revealed the
presence of various bioactive compounds, such as
terpenoids, flavonoids, phenols, akaloids, steroids, and
saponins. These compounds are responsible for the
pharmacological activities of the plant and its extracts.
However, there is a need for more scientific studies to
validate the traditional uses of Leucas aspera and to
elucidate its mechanisms of action. Moreover, the safety and
toxicity profiles of Leucas aspera and its constituents should
be evaluated in detail before using it for therapeutic
purposes. Leucas aspera is a promising source of natural
drugs and deserves further attention from researchers and
practitioners.
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