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Phytochemistry, Pharmacological Properties and
Medicinal Uses of Apium leptophyllum: A Review
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ABSTRACT

Apium leptophyllum seeds are used as an important drug in Ayurveda from ancient times. The
main constituents of the seed are fats, fibre, carbohydrates and essential oils, about 50% of which
consists of Thymol. Chromatographic analysis of the seed showed various essential compounds viz.
Pentacosanol, 3-Sitosterol, 1-nonadecanol, 8-hydroxy cuminic acid, Corosolic acid and Stigmasterol.
The seeds have shown strong antioxidant properties along with various other pharmacological
properties like anti-microbial, anti-fungal, anti-diabetic, anti-inflammatory, anti-diarrheal, anti-
asthmatic and anti-cancer properties. This review aims to provide a comprehensive overview of
scientific research literature on the chemical composition and pharmacological activities of Apium
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leptophyllum. We are the first to report vast and updated review of this plant, as much of the work

has not been done on this plant. So this review may be helpful for the researchers to explore the
pharmacological properties of this plant which may lead to new discoveries in drug development.

Keywords: Pharmacology, Phytochemistry, Antioxidant.

INTRODUCTION

There is a rising demand for plant-based medicines,
pharmaceuticals, food supplements, health products, cosmetics
etc which are derived from plants. From times immemorial,
various societies have resorted to nature, mainly to plants as
medicine and health sources. Today, a large number of people
particularly in under developed and developing countries
uses these traditional plants for primary needs of medicinal
assistance.l! As an estimate of the World Health Organization
(WHO), about 80% of the world population still uses these
herbs and other traditional medicines for their medicinal
use. Polysaccharides from medicinal herbs have received a
lot of significance in recent decades because of their notable
bioactivities, such as anti-proliferative, antioxidant, anticoagulant,
radioprotection  effect, activity, hypolipidemic,
antidiabetic and immunomodulatory activities, which make
them worthy for medicinal uses.” Traditional medicines and
medicinal herbs are widely used as curative agents in most

antiviral

underdeveloped countries for maintaining of sound health." The
antibacterial, antioxidant and antipyretic actions of phytochemicals
present in these plants could explain their medicinal properties.™
So these plants should be investigated to have good comphrension
of their qualities, protection, and efficacy.”! The word “herbal
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drug” refers to the plant parts (seeds, leaves, flowers, roots,
barks, stems, and so on) that are used to make medications.
Furthermore, the World Health Organization (WHO) defines
medicinal plants as herbal remedies made by subjecting
plant materials to extraction, fractionation, purification and
concentration and which can be made for utilization or as a base
for herbal products. Because information on the usage of plant
species has been passed down through oral tradition from one
generation to the next, knowledge of therapeutic plants has begun
to dwindle. As a result of a shift in socio-economic changes and
attitude, knowledge of therapeutic plants has become obsolete.
] The Ayurveda system in India has detailed a vast number of
plant or plant product-based remedies. The exploration of their
morphological, pharmacognostical or pharmacological uses can
help us understand their active principles and mode of action,
which can help in exploring different medicinal plants.
Fir-leafed celery and Marsh parsley are common names for Apium
leptophyllum, which belongs to the Apiaceae (Umbelliferae)
family. It’s called “Ajmoda” in Hindi. The plant is found in North
America, but it is present all over the world, from warm tropical
to temperate latitudes, and it is known as noxious weed in many
places. Its a herb with tap-rooted branching and thread-like
green leaves that grows to just over half a metre.

CLASSIFICATION

Kingdom Plantae
Division Magnoliophyta
Class Magnoliopsida
Subclass Rosidae
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Order Apiales

Family Apiaceae

Genus Apium

Species leptophyllum

Synonym Cyclospermum leptophyllum
Other Names Hindi: Ajmoda, Ajmod
English Oregano

Urdu Ajmod

Kashmiri Fakhazur, Banjuan

Leaves, Seeds, Root,
Dicot

Parts used for medicine uses

Group

Ajamoda (Apium leptophyllum) was discovered in Pakistan,
South America, Sri Lanka, Queensland, India and the tropics.”!
The Umbelliferous fruit ‘Apium leptophyllum’ is an essential drug
in the Siddha, Ayur-veda, and Unani systems of medicine. Fruits
of Apium leptophyllum are used in the drug formulations. Ajmoda
is an annual plant that can reach a height of 2 feet. It thrives on
soils that are acidic, neutral, or basic (alkaline). Cooked leaves
are consumed, while the plant’s seeds are utilized as a condiment.
The plant’s seeds are tiny and yellowish brown and have a pleasant
scent and a slightly bitter-pungent flavour.

Apium leptophyllum is a member of the Apiaceae family."
Apium leptophyllum leaves are used in Ethiopia to treat “Mitch,’
a disorder characterized by sweet inflammation and loss of
appetite and are used in traditional system of medicine to cure
flatulence, dyspepsia and diarrhoea.”!”! The extracts of fruit also
showed high antioxidant activity and chemopreventive ability.
[1-121 Flavonoids isolated during phytochemical examination
of the fruits are,” Coumarins,¥ D-mannitol, 2, 3 dihydro-2-

Figure 1: Apium leptophyllum.
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methyl-6-hydroxybenzofuran-5carboxylic acid®! and 8-hydroxy
cuminic acid."” The plant Apium leptophyllum and its seeds are
shown in Figure 1.

Morphological Features of Apium leptophyllum (pers.) F.
Muell ex Benth

Color - Light brown to yellow

Shape- Oval and spherical to spherical and mericarps are not
curved

Size - 2mm length and about 2mm in width

Surface- Glabrous to naked eye and ridges straight

Microscopic Characters

Microscopy is required for the observation of adulterants and
defilement in herbal production, as well as for determining the
validity and quality of herbal remedies. During microscopic study
of crude pharmaceuticals, the shape, size, and relative position of
distinct cells and tissues, as well as the chemical nature of cell
walls and the form and nature of cell contents, are all taken into
account.

Saraswathya and other coworkers in 2013 demonstrated the
microscopic characters of Apium leptophyllum. They have
reported that the epidermal cells are straight walled; they are
generally 80 microns long, 50 microns broad and papillae
present. The vascular system’s patchy extensions with pitted
sclerenchymatous cells are present in the mesocarp, but there is no
full mesocarpic sclerenchymatous layer. Parquetry arrangement
is not found in endocarp. A vascular bundle of spiral, tracheids,
and reticulate vessels and sclerenchyma cells with oblong pits
supports the ridges; thin xylem fibres are also present. The seed is
endospermous, a single layer called testa is on the posterior side,
but it is present with some more tissue layers on the commissural
side, embryo is embedded in the endosperm; cell walls of the
endosperm uniformly thick, cells packed with aluerone grains.
071 These studies will be helpful in the identification of Apium
leptophyllum for researchers who want to work on this plant.

Chemical Composition and Isolated Compounds

Chemical composition of Apium leptophyllum is given in
Table 1 and isolated compounds from Apium leptophyllum
and their structures are given in Table 2. The major chemical
components of the seeds of Apium leptophyllum are fibre, fat and
carbohydrates. The major minerals in the seeds are phosphorus,
calcium, and iron while carotene, thiamine, riboflavin and niacin
are main vitamins. Salehi and other researchers in 2019 reported
that Phytochemical constituents of the Apium plants as per
USDA Nutrient Database contain Glucides (fructose, sucrose),
Lipids (fatty acids), Stearic acids, Palmitic acids, Oleic acids,
carbohydrates, Linoleic acids, alkaloids, glycosides, flavonoids,
saponins and steroids, tannins and Linoleic acids. Carbohydrates,
alkaloids, glycosides, flavonoids, saponins and steroids, tannins
and the majority of macro and microelements were found in large
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Table 1: Isolated compounds from Apium leptophyllum.

Isolated compounds (Phytoconstituents) Parts investigated Methods used References
Thymol Seed Hydro-distillation [24]
Thymoquinol dimethyl ether), y-terpinene, isothymolmethyl ether, p-cymene and thymol methyl Leaves Hydro-distillation [21]

ether

p-cymene and y-terpinene, thymohydroquinone dimethyl ether monomethoxy cymene isomers, Seed GC MS [22]
cuminaldehyde

Pentacosanol, p- sitosterol, nonadecanol, 8-hydroxy cuminic acid, Corosolic acid and Seed Gel chromatography  [23]
7a-hydroxstigmasterol

Apigenin and Quercetin Seed FTIR, NMIR [24]
Germacrene D, Germacrene B, n-Hexanal, n-Heptanal, a-Thujene Seed GC MS [23]

Glucides (fructose, sucrose), fatty acids, flavonoids, saponins, steroids, tannins, phenols, Leaves, seed, root Chromatography [18]
furocoumarins, 3-butilphtalide.
Thujene, a-Pinene Sabinene, p-Pinene, 3-Myrcene, a-Terpinene, p-Cymene, p-Phellandrene, cis-p-  Seeds GC MS [10]

Ocimene, trans-B-Ocimene, y-Terpinene, Terpinen-4-ol, Isothymol methyl ether, Thymol methyl
ether, Cuminaldehyde, Carvacrol methyl ether,

Table 2: Isolated compounds from Apium leptophyllum and their

structures.

Isolated compound

Angelicin

Isobergapten

Sphondin

Pimpinellin

Isobergaptol

Sphondinol

5,6 dihyydroxy
Anglocenin

Pentacosonal
1-nonadecanol

- Sitosterol

Corosolic acid

7-hydroxy-
Stigmasterol
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References

(18]

Apigenin [24]

Quercetin

quantities in Apium plants, while terpenoids were found in limited
amounts or even absent. Volatile oils, sesquiterpene, alcohols and
fatty acids were also found in aqueous and ethanolic extract of
Apium leptophyllum."® Ganesh and other coworkers discovered
phenols, flavonoids, coumarins, terpeniods and alkaloids.!"!
The dominant part, phenolic ether, apiole, was recognize by the
Brazilian source, while no other sources mentioned even traces
of this compound, some reported thymohydroquinone dimethyl
ether as the dominant component while the major ones were
y-terpinene, thymol methyl ether and p-cymene and in addition
either carvacrol methyl ether) or isothymol methyl ether.'""! It
has been reported that the leaves of Apium leptophyllum yielded
colorless essential oil on hydrodistillation. The oil contains
y-terpinene, isothymol methyl ether, thymoquinol dimethyl
ether), p-cymene and thymol methyl ether, sesquiterpenes
(germacrene D), Bicyclic monoterpene hydrocarbons (B-pinene,
sabeinene, a-thujene and a-pinene), Acyclic monoterpene
hydrocarbons (trans-p-ocimene, 3-myrcene and cis-p-ocimene),
Monocyclic oxygenated monoterpenes (carvacrol methyl ether,
cuminaldehyde and terpinen-4-ol) and Monocyclic monoterpene
hydrocarbons (B-phellandrene and a-terpinene).?! Helal and
other researchers in 2015 revealed GC-MS analysis of ripe fruit,
unripe fruit, root and green aerial part of Apium leptophyllum
and showed presence of various compounds via n-Heptanal,
a-Thujene, n-Hexanal, a —Pinene, Sabinene, Myrcene, Car-3-ene,
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a -Terpinene, -Pinene, p-Cymene, trans-Ocimene, cis-Sabinene
hydrate, y -Terpinene, Terpinolene, p-Cymenene, Linalool,
Terpinen-4-ol, n-Decanal, Isothymol methyl ether, Thymol
methyl ether, Carvacrol methyl ether, Cuminaldehyde, Car-2-en-
10-al, y -Terpinen-7-al, Carvacrol, a-Copaene, B-Bourbonene,
Thymohydroquinone dimethyl ether, 3-Methoxy cuminaldehyde,
a-Humulene, Methoxy
cuminaldehyde isomer, Caryophyllene oxide, Humulene epoxide
II, Cumin alcohol isovalerate, 2-Pentadecanone, Palmetic acid.
221 Asamenew and other researchers in 2008 have isolated 20
compounds from Apium leptophyllum seeds through GC MS
analysis viz a-Thujene, B-Pinene, f-Myrcene, a-Pinene Sabinene
a-Terpinene, p-Cymene, cis-B-Ocimene, p-Phellandrene trans-
B-Ocimene, Isothymol methyl ether, Thymol methyl ether,
Cuminaldehyde, y-Terpinene, Terpinen-4-ol, Carvacrol methyl
ether, Thymoquinol dimethyl ether a-Humulene, Germacrene
D, Germacrene B.'" It has been reported by Helal and other
coworkers in 2017 that silica gel chromatographic analysis of
seeds of Apium leptophyllum showed presence of six compounds

Germacrene D, a-Zingiberene,

that are Pentacosanol, - sitosterol, 1-nonadecanol, 8-hydroxy
cuminic acid, Corosolic acid and 7a-hydroxstigmasterol.”” Sahoo
and other researchers in 2015 have has isolated two compounds

Table 3: Phytochemicals and their pharmacological properties found in
Apium leptophyllum

Phytochemicals Pharmacological References
properties
Thymol methyl ether Antioxidant, [45]
Antibacterial,
Anti-inflammatory
y-terpinene Antioxidant, Acaricidal, [46]
Antimicrobial [47]
[48]
p-cymene Anticancer [49]
[50]
Carvacrol methyl ether ~ Antioxidant, [51]
Antimicrobial [52]
B-pinene Antimicrobial, [53]
Antibacterial, [53]
Antifungal
a-thujene Anti-inflammatory [54]
Antifungal [55]
a-pinene Antimicrobial [53]
Oxidative stress [56]
Cuminaldehyde Antibacterial [57]
B-phellandrene Antibacterial [58]
Germacrene D Antibacterial [59]
Anti-toxic [60]
Pentacosanol Anti-cancer [61]
(- sitosterol Hypocholesterolemic, [62]
Anti-inflammatory [64]
8-hydroxy cuminic acid ~ Anticancer activity [23]
Corosolic acid Antiangiogenic [64]

138

from the flavonoidal fraction of Apium leptophyllum and purified
as Apigenin and Quercetin. The structural elucidation of each
compound was carried out by MS, FTIR and NMR spectroscopy
and the structure of these compounds were analyzed.
Phytochemical compounds and their pharmacological properties
are shown in Table 3.

Antioxidant Properties

Oxidative stress and an increase in free radical levels are two of
the most important core markers linked to a variety of progressive
pathological illnesses, including neurological disorders, cancer,
ageing, and endocrine disease.” Many chronic health disorders
are caused by free radicals and antioxidants can help us by
preventing free radical formation. New sources of antioxidants of
natural origin that are both economically viable and safe are being
researched. Medicinal plants as natural antioxidants have gained
in popularity as a therapeutic choice. Natural antioxidants found
in medicinal plants include flavonoids, Vitamin C, tocopherol,
and other phenolic substances.”” Secondary metabolites protect
living organisms against harm caused by unrestricted formation
of reactive oxygen species (ROS), DNA strand breaking, protein
damage, and concurrent lipid peroxidation.’”’ Because of the
presence of various important active chemicals such as phenol,
tannins, flavonoid, coumarins, and terpenoids, medicinal plants
are currently found to have free radical scavenging action.?
Among the different naturally occurring traditional medicinal
plants, Apium leptophyllum has been reported for its strong
antioxidant activities of in-vivo and in-vitro studies. When
compared to conventional ascorbic acid, Apium leptophyllum
seed extracts showed considerable antioxidant activity by
reducing hydroxyl, DPPH, nitric oxide and superoxide radicals,
which could be owing to the high phenolic and flavonoidal
content.”! Due to its high free radical scavenging activity the
essential oil of Apium leptophyllum is used for the curative agent
of “Mitch’, the inflammatory disease which causes the formation
of free radicals. Scavenging of such radicals by the oil is helpful to
control the general symptoms of “Mitch” such as inflammation.
[ DPPH radical scavenging activity is being performed to screen
the antioxidant potential of plant extracts. The scavenging effect
percentage of DPPH on various extracts of Apium leptophyllum
with different concentrations was studied by Sahoo and other
researchersin 2013. They have found the IC, values of methanolic,
aqueous, ethanolic extract and Ascorbic acid at 97.9, 123.52,
217.32,20.98 ug/ml respectively. Thus, they have revealed in their
study that the methanol extracts showed higher DPPH radical
scavenging activity as compared to other extracts.!!! The radical
scavenging activity of the essential oils of Apium leptophyllum
on DPPH was also determined spectrophotometerically by
Asamenew and other researchers in 2008. They found that adding
the volatile oil to the mix decreased DPPH in a concentration
dependent manner."”’ The constituents terpinene and terpinene-
4-ol, which have been stated in the literature to have strong
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Table 4: Antioxidant activities of Apium leptophyllum.

Parts used Type of extract Method used IC,, VALUE Responsible phytochemicals References

Seed Methanolic DPPH 97.9 pg/ml Phenolics and Flavonoids [11]
Ethanolic 123.52 ug/ml
Aqueous 217.32 pg/ml

Seed (OIL) Aqueous DPPH 4.3 ug/ ml a-terpinene, y-terpinene and terpinen-4  [10]
Ethanolic

Seed oil Aqueous DPPH 180 pg/ml Phenol, tannins, flavonoid, coumarins, [19]
Ethanolic 98 pg/ml terpeniods

Seed Methanolic Hydroxy Radical 89.02 pg/ml Phenolics and Flavonoids [11]
Ethanolic Scavenging 111.02p g/ml
Aqueous 195.22 pg/ml

Seed Aqueous Hydroxy Radical 250 pg/ml Phenol, tannins, flavonoid, [19]
Ethanolic Scavenging 218 pg/ml coumarins, terpeniods

Seed Methanolic NO 135.37ug/ml Phenolics and Flavonoids [11]
Ethanolic 179.82 pg/ml
Aqueous 282.81 pg/ml

SEED Aqueous NO 180 pg/ml Phenol, tannins, flavonoid, [19]
Ethanolic 110 pg/ml coumarins, terpeniods
Methanolic 127.73 pg/ml

SEED Ethanolic SO 144.01ug/ml Phenolics and Flavonoids [11]
Aqueous 207.67ug/ml

SEED Aqueous Reducing power assay 170 ug Phenol, tannins, flavonoid, [19]
Ethanolic 100 pg coumarins, terpeniods

radical scavenging activity.?**!! Shukla and other researchers
in 2001 also reported concentration dependent free radical
scavenging activity of aqueous and ethanolic extracts of Apium
leptophyllum by DPPH assay. Through oxidation of essential
thiol (-SH) groups Hydrogen peroxide a oxidizing agent that
inactivates a few enzymes directly.®” Various researchers have
evaluated the H,0, scavenging activity of Apium leptophyllum
to check the antioxidant property of Apium leptophyllum.
They reported a concentration dependent inhibition of H,O,
radical scavenging.!'"! Methanolic extract have been found to
have better hydroxyl radical scavenging ability.""! Nitric oxide
inhibition is another powerful assay to check the antioxidant
activity of plant extracts. The works on the principle that sodium
nitroprusside in aqueous solution at physiological pH, generates
nitric oxide which interacts with oxygen to produce nitrite ions
that can be estimated using Griess reagent. Various studies have
been conducted to evaluate the nitric oxide scavenging activity of
Apium leptophyllum and found inhibition of nitric oxide radicals
in a dose dependent manner."*”! Sahoo and other researchers in
2013 have also reported superoxide radical scavenging of Apium
leptophyllum in a concentration dependent manner. They found
that the methanolic extract is more effective than other extracts
of Apium leptophyllum."! Reducing power assay method works
on the principle that substances having reduction potential,
react with potassium ferricyanide (Fe**) to form potassium
ferrocyanide (Fe?*), which then reacts with ferric chloride to form
ferric—ferrous complex that has an absorption maximum at 700
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nm. Presence of the polyphenolic compounds in the plant extracts
is responsible for the reducing power capacity.” The reducing
power of seed extracts of Apium leptophyllum was determined by
various researchers to evaluate its antioxidant property; they have
reported concentration dependent effect of Apium leptophyllum.
B+ The antioxidant activities of Apium leptophyllum are shown
in Table 4.

Pharmacological Properties of Apium leptophyllum
Thefruithaslongbeenusedasananti-nephriticandanti-rheumaticas
wellasforthetreatmentofanorexia, tumors, vomitingand Mitch. ¥
The presence of coumarins, phenolics, alkaloids, and a major
source of flavonoids has been proven in previous research to have
antibacterial, antioxidant, chemo preventive, and anti-mutagenic
activity in the Volatile oil of the fruit and leaves.'*'"* Moreover,
some Indian traditional practitioners have found the fruits to be
beneficial in the treatment of bronchitis, cough, and asthma. In
asthmatic patients, fruits have thermogenic and antispasmodic
properties.®! Apium leptophyllum is used to cure stomachaches
and diarrhoea because of its powerful antibacterial, antifungal
and anti-inflammatory qualities.*"

Anti-microbial Properties

Abd and co-workers in 1992 have reported that the oil of Apium
leptophyllum had shown strong activity against both Gram-
negative bacteria and Gram-positive. Apium leptophyllum
was found significantly active against E. coli, S. dysenteriae,
P aeruginosa and V. cholerae strains tested. S, aureus and
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Table 5: Antimicrobial activities of the leaf essential oil of Apium
leptophyllum.

Parts Method used Activity Against References
used and type of
extract
Leaf (0il)  Oil distillation  Staphylococcus aureus [10]
by GCMS, S. aureus [18]
DL Bacillus pumilus
Extract
Leaf DMSO extract  Escherichia coli [10]
E. coli [18]
Pseudomonas aeruginosa
Shigella dysenteriae
Seed Ethanolic Helicobacter pylori [18]
extract Salmonella typhi
Aspergillus flavus
Table 6: Anti-fungal activities of the leaf essential oil of
Apium leptophyllum.
Partsused  Method used and Activity Against References
type of extraction
Leaf (oil) Oil distillation by Aspergillus niger [10]
GCMS, DMSO Extract
Candida albicans [10]
Leaf (oil) DMSO Penicillium
funiculosum
P. notatum
Seed Ethanolic Aspergillus [18]
fumigatus and
A. flavus
Seed Ethanolic C. albicans, [40]

C. kreussei, and
C. parapsilosis

Shigella spp. demonstrated moderate action against the
0il.B”1% The oil’s anti-bacterial activity, especially against S. aureus
is responsible for a variety of human clinical disorders marked
by inflammation, tissue necrosis and abscess development.l®
The bacterial infection induced by S. aureus is most likely to
blame for “Mitch” inflammation; therefore the use of fresh leaves
of Apium leptophylum is used in the Ethiopian medicinal system
for the curative agent of “Mitch”"” Salehi and other researchers
in 2019 determined the antimicrobial activity of the essential
oil of Apium leptophyllum against Helicobacter pylori. Moderate
antimicrobial activity was found against Salmonella typhi that
are resistant to various antibiotics. They also demonstrated that
the ethanolic fraction of Apium leptophyllum were significant
effective against A. flavus. Due to presence of, selinene, free
hydroxyls, limonene and other constituents that can combine
with the carbohydrates and proteins in the bacterial cell wall,
as well as the lipophilic character of these compounds, led to
enzyme inhibition or accumulation in membranes, resulting in
energy depletion, which is linked to their antibacterial properties.
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Table 7: Phytochemicals present in Apium leptophyllum and the type of
cancer against which they are used.

Phytochemicals Type of cancer cells against which References

they are used

HepG2, MCF [23]
PC3, HepG2, MCF

HepG2, MCE HCT

(- sitosterol
1-nonadecanol

8-hydroxy cuminic acid

Apeginin A549, MCE, HCT [65]

[66]
Quercetin HCT, MCF [67]
Corosolic acid MCE APC [68], [69]

The antimicrobial properties of Apium leptophyllum are shown in
Table 5.

Anti-fungal Properties

Asamenew and other co-workers in 2008 have reported the
antifungal activity of the oil of Apium leptophyllum and found
that maximum fungal inhibitory potential against A. niger was
83.3 percent, somewhat greater than that observed against P
notatum (77.3 percent).'” According to several studies, Apium
leptophyllum harvested in Egypt had strong antifungal activity
against Candida albicans and moderate activity against Cocciand
rods, Gram-negative bacteria and Gram-positive bacteria and.
(29371 According to Salehi and other coworkers, the presence of
Dillapiol and Myristicin in essential oils may have a synergistic
impact, which could explain the greater antifungal activity against
Asperigillus fumigatus and Aspergillus flavus. The methanolic
extract of Apium leptophyllum also showed the strongest
antifungal activity against Candida parapsilosis, Candida kreussei
and Candida albicans."” The anti- fungal properties of Apium
leptophyllum are shown in Table 6.

Anti-inflammatory and Anti-diabetic Properties

Various researchers have demonstrated anti- inflammatory
activity of Apium leptophyllum. The Apium leptophyllum also
shows anti-inflammatory properties. They have reported that
the essential oil showed a stronger anti-inflammatory activity
(49.54%) comparable to Indomethacin (42.29%), while those
of 8-hydroxy cuminic acid and {-sitosterol were weaker.??! The
anti-inflammatory activity of the essential was also performed by
using carrageenan-induced rat paw oedema model."" Salehi and
other researchers in 2019 have reported that the ethanolic extracts
of the seeds showed an anti-inflammatory effect against chronic
inflammation induced by cotton pellet granuloma. The evidence
presented above backs up the common use of these plants to
treat pain and inflammation. Compounds derived from Apium
leptophyllum have been examined for their anti-inflammatory
properties in more recent research. Lutein, a naturally occurring
flavone with a variety of biological activities, was found to have
important anti-inflammatory activity in both acute and chronic
inflammatory conditions.!"¥! Salehi and other researchers in 2019
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have also reported anti-diabetic activity of Apium leptophyllum
and showed that hexane extract of the seeds of Apium leptophyllum
effectively reduced glucose, triglyceride levels and cholesterol
in streptozotocin (STZ)-induced diabetic rats; it also increased
HDL and serum insulin as compared to the negative diabetic
rats."® Apium leptophyllum was found to be toxicity free and safe
as no alterations were found in Hematological, biochemical and
histopathological studies.*

Anti-diarrhoeal and Anti-asthamatic Properties

Apium leptophyllum have been reported to have anti-diarrheal
and anti-asthmatic properties. The study for Anti-diarrheal
properties of Apium leptophyllum was carried by Sahoo and other
researchers in 2016. It was discovered that the flavonoid fraction
of Apium leptophyllum fruit (FFALF) has anti-diarrheal qualities
mediated by prevention of hyper secretion and gastrointestinal
motility, confirming the plant’s traditional use.” The anti-
asthmatic properties of Apium leptophyllum were carried by Sahoo
and other researchers to confirm the traditional assertion that the
flavonoid fraction of Apium leptophyllum fruit (FFALF) has anti-
asthmatic properties. Furthermore, in all of the animals, FFALF
showed dose-dependent anti-asthmatic action. As a result, the
FFALF was shown to have anti-asthmatic characteristics, most
likely as a result of its membrane stabilizing properties, as well as
lowering antibody formation and blocking antigen generated by
histamine and acetylcholine.

Anti-cancer Properties

Various studies have shown Anticancer potential of Apium
leptophyllum. Helal and other coworkers in 2017 have evaluated
anti-proliferative role of essential oil as well asl-nonadecanol,
B-sitosterol, and 8-hydroxy cuminic acid on colorectal carcinoma
(HCT-116), human hepatocellular carcinoma (HePG-2), human
prostate carcinoma (PC-3) and mammary gland carcinoma
(MCE-7) cell lines and found that, the essential oil and 8-hydroxy
cuminicacid revealed the highest anti-proliferative activity against
these cell lines.™ Another study was carried out by Sahoo and
other researchers in 2014 to demonstrate the chemopreventive
potential of flavonoidal fractions of Apium leptophyllum fruits
(FFALF) on Swiss mice. He reported that co-administration
of FFALF reported significant activity against induced skin
papilloma.l' Another study was carried out by Ganesh and other
researchers in 2019 to find in-vitro anti-proliferative potential
of Apium leptophyllum against EAC Cell Lines. They used both
aqueous and ethanolic extract to carry out anti- proliferative
effect of Apium leptophyllum. The results revealed that ethanolic
extract of Apium leptophyllum (EEAL) was more anti-cancerous
against Ehrlich Ascites Carcinoma and was dose dependent. The
Ethanolic extract showed 98.87% and Aqueous extract showed
87.32% and of cytotoxicity." Phytochemicals present in Apium
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leptophyllum and the cancer against they are used are shown in
Table 7.

CONCLUSION

Apium leptophyllum is an herbaceous plant and grows in various
parts of the world. Different parts of the plants are rich in terms of
vitamins, alkaloids, phenolics minerals and flavonoids which are
responsible for its medicinal applications. Proven pharmacological
activities (such as antioxidant activity, anti-inflammatory
activity, antimicrobial activity, antiasthametic, antidiarroheal,
antidiabetic and anticancer) of Apium leptophyllum would make
it suitable to treat several diseases. Moreover, further extensive
research investigations are needed to know the mechanism of
action of Apium leptophyllum in treatment of various diseases
and disorders thus can be utilized for the development of effective
drug formulations for the well-being of humans.
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SUMMARY

Apium  leptophyllum belongs to the family Apiaceae
(Umbelliferae) and is commonly known as Ajmoda.

The phytochemical screening of Apium plants has
quantitatively demonstrated the presence of carbohydrates,
alkaloids, glycosides, flavonoids, saponins and steroids,
tannins and the active compounds thymol and coumarins
are present.

Apium leptophyllum shows strong antioxidant activities by
inhibiting DPPH, hydroxyl, nitric oxide and superoxide
radicals.

Apium leptophyllum had shown various pharmacological
properties viz anti-microbial, anti-fungal, anti-diarrhoeal,
anti-asthmatic, anti- diabetic, anti-inflammatory and
anticancer properties.
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