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Review Article

ABSTRACT

The genus Jeffreycia consists of about 109 species to have medicinal properties. Jeffreycia
zeylanica (Family: Asteraceae) is commonly referred to as “Heen-botiya, Papula or Pupula in
Sinhala and Kappilay or Kuppilay in Tamil”. It is an endemic herbaceous plant in Sri Lanka.
Synonyms of Jeffreycia zeylanica are Cacalia zeylanica Kuntze, Eupatorium zeylanicum L.,
Gymnanthemum zeylanicum (L.), Vernonia zeylanica (L.). This plant can create secondary
metabolites that may have substantial bioactivity. Extracts from leaves, stems and aerial parts are
rich in alkaloids, flavonoids, steroids, triterpenoids, polyphenols, and saponins. These bioactive
compounds lead to various pharmacological properties of Jeffreycia zeylanica. It is utilized in both
Ayurvedic and folk medicine in a variety of methods to treat various illnesses, such as bone
fractures, eczema, asthma, diarrhea, wound, and abscesses also as an anti-venom. Several
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studies have been carried out on this plant, including the evaluation of anti-inflammatory activity,
antinociceptive activity, antioxidant activity, and anti-tumor activity. The lack of considerable toxicity
associated with the plant Jeffreycia zeylanica makes it a choice for future development of
therapeutic products, with the combination of traditional and novel technologies. A significant
number of presently used antioxidant, anti-inflammatory, anthelminthic, and antitumor agents are
compounds isolated from plants or their synthetic or semisynthetic derivatives.

Keywords: Jeffreycia zeylanica; Vernonia zeylanica; endemic plant; Asteraceae; Sri Lanka.

1. INTRODUCTION

Over 1,600 genera and 2,500 species make up
the ASTERACEAE family, one of the largest
flowering plant families in the world [1,2].
ASTERACEAE family members have been
employed in food and medicine [3]. They have
been used to treat a variety of disorders for
millennia in folk medicine [4]. Plants of the
Jeffreycia genus (ASTERACEAE) occur in
different habitats from desert regions to freezing
regions, from marshes to savannahs to dry plains
to tropical woods [5]. Plants of the genus
Jeffreycia are widely used in ethnomedicine.
There are 109 different species of Jeffreycia that
have been widely employed in traditional
societies' everyday medical practices [6]. The
World Conservation Monitoring Centre has
nominated Sri Lanka as a ‘hotspot’ concerning its
biodiversity [7].

According to reports, there are 3771 different
species of flowering plants grown in Sri Lanka.
About 927 (24%) of them are endemic to Sri
Lanka. Additionally, 1430 species are thought to
have therapeutic benefits. A total of 174 (12%) of
these medicinal plants are native to Sri Lanka [8].
Jeffreycia zeylanica (Family: ASTERACEAE) is
commonly referred to as “Heen-botiya, Papula,
or Pupula in Sinhala and Kappilay or Kuppilay in
Tamil. This review focuses primarily on the plant
which is endemic to Sri Lanka J. zeylanica. This
plant was mostly known as Vernonia zeylanica,
however, recent data suggest that the scientific
name Vernonia zeylanica has been changed to
Jeffreycia zeylanica and it was mentioned in the
National red list of Sri Lanka [9].

Because of their capacity to produce secondary
metabolites with potential biological action, plants
have long played a vital role in the development
of medicine [10-17]. Plants materials with various
concentrations of biologically active compounds
may affect the efficacy and safety of medicine
[18]. From the plant, a variety of phytochemicals
have been isolated. According to studies,
alkaloids, flavonoids, steroids, triterpenoids,
polyphenols, and saponins were detected during
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phytochemical screening of the plant's aqueous
stem extract. These phytochemicals and
bioactive compounds with antioxidant activity
have a positive effect on human health and could
diminish the risk of numerous diseases [19-22].
Alkaloids are well-known therapeutically as
anesthetics, cardioprotective, and anti-
inflammatory agents, and they also have an
impact on the nervous system [23]. Plants are
known to produce flavonoids, which are
hydroxylated phenolic compounds that can act
as antioxidants. Flavonoids have the capacity to
activate the body's natural defense mechanisms,
making them beneficial against a wide range of
viral and bacterial infections as well as
cardiovascular, cancerous, and other age-related
disorders [24,25]. Phytosterols, also known as
plant steroids, decrease cholesterol levels in
people and are frequently used as dietary
supplements. And have anti-cancer properties
[26]. One of the most abundant and diverse
groups of plant natural products, saponins, is
involved in the defense mechanism of plants.
Saponins offer a wide range of therapeutic
benefits, including anti-viral, anti-cancer, anti-
fungal, and anti-parasitic  actions  [27].
Triterpenoids are employed as anti-inflammatory,
cardiotonic, and anti-tumor agents [28].
Polyphenol-containing compounds can be used
as antioxidants. They provide defense against
the onset of cancer, heart disease, diabetes,
osteoporosis, and neurodegenerative disorders
[29]. Extracts of the plant, J. zeylanica, have
been utilized in a variety of folk medicines as
therapies for cancer, microbial infections, and
inflammation, and for treating wounds, bone
fractures, and snake venom [30]. Only a few
research has been done so far about J.
zeylanica. So, future efforts should focus on in
vitro and in vivo studies, as well as clinical trials
should be implemented, to validate traditional
knowledge [31].

1.1 Morphology of Jeffreycia zeylanica

An herbaceous plant which is native to Sri Lanka.
It exhibits a variety of ethnomedical traits. It is a
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[34]

Fig. 2. Schematic diagram of J. zeylanica
[33]

Fig. 3. Photograph of J. zeylanica whole
plant

member of the family ASTERACEAE. J.
zeylanica is a small under shrub (0.5-) 1 - 2.5 m
tall with many strangling, divaricate, cylindrical
branches that are finely tomentose when young
[32-35].

1.1.1 Leaves

Easy, alternative white with fine wool beneath,
3.7-8.5 cm long, 1.7-3.5 cm wide, fiddle-shaped
auriculate at base, obtuse or subacute at apex,
strongly crenate and undulate, delicately
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Fig. 4. J. zeylanica whole plant [39]

tomentose above, and stiff and thick. Petioles are
short and tomentose, with reticulate, pellucid,
conspicuous veins beneath them [32].

1.1.2 Flower

Flower heads are small, numerous, irregularly
corymbose, frequently 2-4 cm in size, and have
short stalks (; new flowers are bone on the tip
while the older ones are at the base.). Flowers
are all tubular, bisexual, very pale violet, 6-8 to a
head, wide spreading with the corolla being
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curved outwards, and a pappus of hairs erect in
the center of the head. Sepals have been
reduced to hairy bristles almost if the corolla
tube. Involucre bracts are 1.5-2.5 mm long,
oblong oval, apiculate, closely imbricate slightly
floccose. united petals formed a 3.5-4 mm long
tube. Stamens 5 united to corolla tube, filaments
free, anthers fused into a tube round the style,
anther cells acute, not tailed; lobes linear or
triangular, 1.5 mm long, acute spreading at the
extremities; inferior ovary with 1.5 mm long hairy,
unilocular basal ovule, 6 mm long style with
subulate limbs. March, September, and October
are flowering months [32-34].

1.1.3 Fruit

The fruit is brown in color and is an achene with
a slightly 5-ribbed pubescence and a yellowish-
white pappus. The outer row is sparse and very
short. Wind helps disperse seeds [34].

1.2 Synonyms and Other Names
Homotypic synonyms

Eupatorium zeylanicum L.
Gymnanthemum zeylanicum (L.) [36]

Heterotypic synonyms

Cacalia zeylanica kunteze
Vernonia zeylanica

Common names in Sri Lanka

Sinhala name - Pupula, Hin-botiya, Papula, Wall
Pupula
Tamil name — Kuppilay

1.3 Taxonomic Classification

Kingdom Plantae, Subkingdom
Tracheophytes, Division- Angiosperms, Class —
Eudicots, Subclass- Asterids, Order- Asterales,
Family — Asteraceae, Genus- Jeffreycia or
Vernonia, Species Jeffreycia zeylanica,
Subspecies - Jeffreycia zeylanica Less [37].

1.4 Geographical Distribution

Jeffreycia zeylanica is endemic to Sri Lanka and
shows a native distribution in the dry-wet zone.
Common in Chena cultivation and home gardens
in the dry zone. It can be seen in Madawacchiya;
Wawnia district, Trincomalee district, Hanthana
in Kandy district, Peradeniya, Kurunegala district,
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Wilpatthu National Park, Patangala,
Maussakalee in Mathalee district [32]. Due to
recent road development projects, this plant has
been removed considering it is a weed showing a
high growth rate. The National Red List of Sri
Lanka is the record that has information about
the conservation status of the fauna and flora in
Sri Lanka. According to this record, Jeffreycia
zeylanica is listed as LC (Least Concerned) [38].

2. ETHNOMEDICAL INFORMATION

Jeffreycia zeylanica is used to treat fractures
because it encourages bone fusion. It is applied
as an oil that is prepared by using the extractions
of bark and leaves. A poultice made of ground
roots is used to treat fractures. To encourage
suppuration, the leaves are blended into a paste
and applied to boils. With beneficial results, they
are applied to leg eczema after being toasted
with turmeric. Internally the extraction of leaves is
used for the treatment of asthma. It is also useful
for emetic. Juice of the whole plant in high doses
is used in emetic and food poisoning. This plant
can be utilized for wounds and abscesses as well
as an anti venom agent in alongside the
treatment of diarrhea and dysentery [30-33,40].
J. zeylanica has been identified as an endemic
and economically viable medicinal plant that
promotes immunity and is used to treat various
diseases in folk medicine [41].

3. PHYTOCHEMISTRY

The chemistry of Asteraceae has been reviewed
and some of the plant constituents of several
species of the genus, Jeffreycia have been
reported.

3.1 Whole Plant

Mainly triterpenoids and steroids are present in
the whole plant, and it was detected by the
Liebermann-Burchard test. Triterpenoids are
mostly found in plants. These triterpenoids are
mainly two types, tetracyclic and pentacyclic
triterpenoids.  Tetracyclic  triterpenoids are
categorized into dammarane and tirueallane
while pentacyclic triterpenoids are categorized
into six groups friedelane, lupane, urasane,
oleanane, serratane, and taraxastane. Steroids
are found in plants animals and micro-organisms.
Plants contain a lot of steroids, and out of the
steroids, sitosterol is known to be the Common
secondary plant metabolite [42].
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Extraction of crude plant material with non-polar
solvent followed by purification was used for the
isolation of triterpenoids. Purification was done
by precipitation, column chromatography
regarding silica gel, and preparative thin layer
chromatography (TLC). Jeffreycia zeylanica
mainly consists of lupane, which is a type of
triterpenoid. In Sri Lankan plants at least 25
subtypes of lupanes were identified and out of
them, J. zeylanica indicates the presence of
lupanol (which is known to be the type of lupane)
[42].

J. zeylanica indicates the presence of
stigmasterol which is a steroid. Out of 111
investigated Sri Lankan plants stigmasterol
dehydrositosterol is occur in only three species
they are Elephantopus scaber, Vernonia cinaria,
and Jeffreycia zeylanica. These steroidal
compounds are essential for plant growth,
reproduction, and responses to various abiotic
and biotic stress [42-44].

3.2 Leaves

Starch, sugar, phenol/tannins, saponins,
glycosides, steroids, terpenoids, and alkaloids
were found. Cyclohexane, dichloromethane, and
methanol were used to obtain leaf extracts.
Steroids are mainly contributed to the growth,
reproduction, and response to stress, flavonoids
and phenols are important for antioxidant activity
[45,46]. Alkaloids are known to be important in
anti-nociceptive activity and anticoagulant activity
[47,48].

3.3 Stem

The plant's agueous stem extract (ASE) was
utilized to research the substances found in the
stems of J. zeylanica, including alkaloids,
flavonoids, steroids, triterpenoids, polyphenols,
and saponins. The ASE was treated to reverse-
phase column chromatography, then fractions
indicating similar spots under UV light were again
subjected to thin-layer chromatography (TLC).
Alkaloids often play a key role in anti-nociceptive
action, while flavonoids and phenols play a key
role in antioxidant activity. [45,46,49].

3.4 Aerial Parts

Aerial parts of J. zeylanica crude material were
used to obtain hexane, dichloromethane, ethyl
acetate, and methanol extracts. Ethuliacoumarin
(67.0%) and stigmasterol (73.5%) were present
in aerial parts. The presence of stigmasterol was
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confirmed by the H-NMR and C-NMR data and
the presence of Ethuliacoumarin was confirmed
by NMR spectroscopy. These compounds are
beneficial for enhanced cell migration activity
which may contribute to wound healing
activity. This ethuliacoumarin is a coumarin,
plant-derived natural phenolic product that may

contain meditative effects such as anti-
inflammatory, anticoagulant, antibacterial,
antifungal, anticancer, antioxidant, and

neuroprotective effects [50,51].

There was no reported previous research on the
phytochemistry of other plant parts (flowers,
roots, fruits, bark)

4. BIOACTIVITY
4.1 Antinociceptive Activity

Aqueous stem extract (ASE) of J. zeylanica was
used to investigate the antinociceptive activity.
Rats were used for the study. Hot-plate and tail
flick tests were used to determine the nociceptive
activity, also various concentrations were used
(750, 1250, 2500 mg/kg). When compared to the
control significant prolongation of the reaction
time in the hot-plate test was indicated by the
1500 mg/kg dose of ASE while there was no
remarkable variation in the tail-flick reaction time
with any of the ASE-treated rats compared with
the control rats. In conclusion, ASE has a
significant ~ antinociceptive activity  when
evaluated in the hot-plate test but not with the tail
flick test. It indicates that the stem of J. zeylanica
owns moderate oral antinociceptive activity,
which is perhaps helpful as an herbal pain-
relieving factor [49].

4.2 Antioxidant Activity

An antioxidant is a chemical that guards against
free radical damage to cells (unstable molecules
made by the process of oxidation during normal
metabolism). Cancer, cardiovascular disease,
stroke, and other aging-related disorders may all
be impacted by free radicals. Beta-carotene,
lycopene, vitamins A, C, and E, as well as other
organic and synthetic compounds, are examples
of antioxidants. Medicinal plants consist of this
proprietary which is important to lower the risk of
a variety of ilinesses (including heart disease and
certain cancers). Antioxidants remove free
radicals from the body's cells and stop or lessen
oxidation-related damage. Antioxidants'
protective effects are still being researched
globally due to their importance [52-54].
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Different concentrations: of 15, 20, 30, and 125
pa/ml of aqueous stem extract of the plant were
used. Thiobarbituric acid reactive substances
assay (TBARS) was used for the detection of
antioxidant properties. Temperate antioxidant
activity in the stem of the plant was detected,
compared with the controls. (Butylated
hydroxytoluene, vitamin E, and Ascorbic acid)
[49].

Leaves, bark, and stems of Jeffreycia zeylanica
were used. DPPH scavenging assay was used
for the evaluation of the results. The radical
scavenging activity of the methanolic extract was
90% 1%. This study summarizes that J. zeylanica
has a low radical scavenging activity relative to
other endemic plants that has been studied in Sri
Lanka [55].

The powdered plant material of J. zeylanica was
used to determine the antioxidant activity.
Polysaccharides were obtained from the plant
material using hot water and alkali (NaOH)
extraction methods and FTIR was used to
confirm the presence of polysaccharides. DPPH
radical scavenging activity assay and OH
scavenging activity assay was used to determine
the antioxidant activity. Significant scavenging
abilities on hydroxyl radicals (ICso 4.832 mg/mL)
were indicated by NaOH extraction of J.
zeylanica, while hot water extraction showed
significant scavenging abilities on DPPH radicals
(ICsp 9.594 mg/mL) [56].

4.3 Anti-inflammatory

Methanol/ dichloromethane (MDE) extract of J.
zeylanica leaves was used to detect the anti-
inflammatory activity by using in-vivo inhibition of
rat paw-edema, in-vitro inhibition of the
production of nitric oxide (NO) and superoxide
and inhibitory effect on inducible nitric oxide
synthase (INOS) gene expression. In-vivo
inhibition of rat paw-edema, rats were treated
with the obtained plant extract at 1500mg/kg
indicated remarkable inhibition of paw-edema
from 1% — 5" hour, compared to the control,
Indomethacin was used as the reference drug,
and its peak inhibition was 98.3+7.1% at 4™ hour.
Similarly, MDE indicated inhibition of 94.5+5.28%
at the 5™ hour. In-vitro NO inhibitory property was
determined using the MDE of J. zeylanica, the
inhibitory  concentration (ICsy) for mouse
macrophages (RAW) was 105ug/mL and for rat-
peritoneal cells (RPCs) was 80ug/mL, this NO
inhibitory properties indicated remarkable dose-
dependency. In-vitro inhibition of superoxide
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production of activated RAW cells was decided
by the quantitative Nitroblue Tetrazolium
(NBT) assay. N-monomethyl-L-arginine acetate
(NMMA) was used as the positive control for the
detection of in-vitro inhibition of the production of
NO and Diphenyleneiodonium chloride (DPI) for
the inhibitory activity of superoxide production.
MDE concentration of 250ug/mL indicated 55%
inhibition of ROS production in RAW cells,
whereas NMMA showed 78% inhibition of NO
production for RAW cells and 70.1% for RPCs. In
the meantime, DPI indicated 61% superoxide
inhibitory activity with RAW cells. The MDE of J.
zeylanica showed NO inhibitory activity on RAW
cells and it was verified by the remarkable
reduction (99.1%) in INOS gene expression. The
reverse transcriptase polymerase chain reaction
(RT-PCR) method was used to identify the
inhibitory effect on mMRNA expression. In
conclusion, those results indicate the potent anti-
inflammatory activity of MDE of J. zeylanica.
Further studies should be done to detect the anti-
inflammatory effect on other plant parts [30,57].

4.4 Antimicrobial Activity

Plant extracts are considered natural sources of
antimicrobial agents, regarded as nutritionally
safe and easily degradable. The antibacterial
compounds from medicinal plants may inhibit the
growth of bacteria, fungi, viruses, and protozoa
by different mechanisms than those of presently
used antibacterial and may have a significant
clinical value in the treatment of resistant
bacterial strains [58].

Antibacterial activity was investigated against
Staphylococcus  aureus, Klebsiella  spp.,
Escherichia coli, Proteus spp., Pseudomonas
spp., and Serratia spp. Using agar well diffusion
method. Cyclohexane, dichloromethane (DCM),
and methanol were used to obtain the leaf
extract. As the study suggests S. aureus was
highly sensitive to the dichloromethane (DCM)
extract of J. =zeylanica (35.30£2.61 mm).
Cyclohexane extract of J. zeylanica indicated a
relatively higher percentage of inhibition against
Proteus spp. (14.14+0.198 mm). And almost all
the bacterial strains used were sensitive (clear
zone of inhibition) for the methanolic extract of J.
zeylanica. And the standard antibiotic
Streptomycin was used as the positive control
[59,60].

Petroleum ether, Ethyl acetate, Ethanol, and
water were used to acquire the leaf extracts of J.
zeylanica. The plant J. zeylanica appears to have
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a lower vyield for ethyl acetate extraction and a
higher yield for water extraction. S. aureus and
E. coli were used as microorganisms and the
agar well diffusion method was used for the
analysis. The aqueous (water) extract of J.
zeylanica manifested a significant inhibition
against E. coli, but not with S. aureus. And in
ethyl acetate and ethanolic extract of the plant
showed inhibition zones against both bacteria.
Streptomycin  (30pug/mL) was used as the
positive control [61].

Antimicrobial activity was investigated using the
powdered plant material of J. zeylanica.
Polysaccharides were obtained from the plant
using hot water and alkali (NaOH) extraction
methods, and FTIR was used to confirm the
presence of polysaccharides. Phenol sulfuric
acid method and agar well diffusion method was
used against Staphylococcus aureus and
Cladosporium cladosporoides  to detect
antibacterial property. NaOH extraction of
polysaccharides from J. zeylanica showed
significant antimicrobial activity against S. aureus
[56].

4.5 Anti-tumor Activity

The free radical scavenging, metal ion chelating,
and antioxidant properties of flavonoids and
phenolic compounds are considered to be
responsible for many of their biological effects. In
the method of chemoprevention, which refers to
using chemical substances of natural or synthetic
origin to reverse, slow down, or delay the
multistage carcinogenic process, antioxidant and
phenolic agents have been implicated.
Sesquiterpene lactones and flavonoids are the
phytochemicals that are the most abundant
compounds in crude extracts and fractions
isolated from genes Jeffreycia. Those are the
compounds with the greatest interest antitumor
potential within Jeffreycia species [62,63].

Due to their various modes of action, natural
compounds have attracted much attention in the
research for possible anti-Breast Cancer agents
[64,65]. Possible cytotoxic chemicals from J.
zeylanica extract in chloroform and ethyl acetate
were identified in this study using bioactivity-
guided isolation, and their anti-proliferative
effects were evaluated in three breast cancer
phenotypes (MCF -7, MDA-MB-231, SKBR-3). In
the isolated study, a new sesquiterpene lactone

was found (vernolactone). Using mass
spectroscopy, the structure of an isolated
chemical was clarified. The chemical has
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significant cytotoxic effects on breast cancer cell
lines SKBR-3 and MDA-MB-231, but not on cells
from the normal mammary epithelium MCF-7 or
MCF-10A.  Morphological changes, DNA
fragmentation, increased caspase 3/7 activity,
up-regulation of p53 and Bax, and down-
regulation of Surviving were used to validate the
drug's apoptotic effects. Both the MDA-MB-231
and SKBR-3 breast cancer cells displayed a
substantial reduction of HSP complex-related
genes. Overall  findings  suggest that
vernolactone can mediate its harmful effects
through apoptosis and HSP complex modulation
[66].

In this work, the effects of the plant-derived
vernolactone on the development, apoptosis,
autophagy, and antioxidant activity of human
embryonic carcinoma cells were investigated
(NTERA-2, a cancer stem cell model). NTERA-2
cells and human peripheral blood mononuclear
cells (control cells) were used to measure
the antiproliferative effects of vernolactone using
the Sulforhodamine B (SRB) assay and the
WST-1 antiproliferative assay, respectively.
Vernolactone's  antiproliferative  effect was
investigated further using the colony formation
technigue. Vernolactone's effects on apoptosis
were investigated using phase contrast light
microscopy, fluorescence microscopy, caspase
3/7 expression, and real-time PCR of the
apoptosis-associated genes p53 and surviving.
Vernolactone's influence on NTERA-2 cell
migration was seen in a wound-healing
experiment. Vernolactone's impact on
autophagy-related gene  expression was
evaluated using real-time PCR (LC3, Beclin 1,
PI3K, Akt, and mTOR). The 2,2-Diphenyl-1-2,2-
diphenyl-picrylhydrazyl (DPPH), 2,2-azinobis-(3-
ethylbenzothiazoline-6-sulfonic  acid) (ABTS),
and ferric reducing antioxidant power (FRAP)
assays were used to measure the antioxidant
activity of vernolactone further. According to the
complete study's findings, vernolactone has very
little antioxidant activity but can limit cell
proliferation, cause apoptosis and autophagy,
and reduce NTERA-2 cell migration in a dose-
and time-dependent way. [67,68].

4.6 Sedative Activity

The sedative activity was investigated using two
groups of rats. One group was administered
1500 mg/kg aqueous stem extract (ASE) of J.
zeylanica, and the other group was administered
distilled water. The rat-hole board test was used
to evaluate the sedative activity. The frequency
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of rears, frequency of head dips, and locomotion
were monitored. ASE 1500 mg/kg treated rats
showed significantly impaired results in
comparison to the control. The frequency of
rearing was impaired by 46%, while locomotion
and frequency of head dips were impaired by
38% and 45% respectively in the rat-hole board
test. It indicates that the plant has considerable
sedative activity [49].

4.7 Allelopathic Effects of J. zeylanica

Allelopathy is a biological condition that can
occur in different plant sections. Allelopathy is
the process by which chemicals emitted from one
plant directly affect the growth and development
of another plant. These substances are
allelochemicals, which are biologically active
compounds [69]. Allelochemicals have been
regarded as a feasible drug development
technique for ecologically favorable biological
herbicides because of their ability to either
stimulate or suppress plant germination,
occurrence, growth, and succession [70].

The Asteraceae family includes the herbaceous,
long-lasting, deep-rooted shrub J. zeylanica. It is
a prominent endemic weed species that is
common in tropical coconut (Cocous nucifera L.)
crops and spreads quickly. The study was
implemented to determine the speed of
germination of J. zeylanica under different
circumstances. Higher osmotic potential did not
result in the germination of J. zeylanica seeds on
some species in bioassay testing (-0.9MPa).
Softwood cuttings produced the species' highest
sprouting percentage. The extremely phytotoxic
aqueous leaf extract drastically reduced all
evaluated bioassay species' germination and
seedling growth. All examined species' root and
hypocotyl development rates were greatly slowed
down by full-strength (33.3gL-1) aqueous leaf
extracts. The results have been emphasizing that
leaf extract of J. zeylanica and its rhizosphere-
contaminated soil can  suppress seed
germination, seedling growth, and seedling
emergence of certain plant species, indicating a
possible allelopathic effect. The inhibitory effects
were prevalently concentration-dependent [71].

4.8 Wound Healing Ability

In several ways, natural substances promote
tissue regeneration and healing. Numerous
phytoconstituents, including polyphenols,
triterpenoids [72], and alkaloids have antioxidant
and anti-microbial properties as well as the ability
to support one or more pathways of the repair
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process [73]. Herbs are frequently used as
external remedies in conventional and folk
medicine to treat wounds [74].

To conduct the study, classic ola leaf scrolls that
describe various herbal treatments for wounds
were consulted. Some commonly used herbs
have been considered for scientific validation
[75]. Evidence from modern literature, Since J.
zeylanica is an endemic plant, only a few
reported works of literature were available,
according to the available data, it is used to
alleviate wound complications via exhibiting its
anti-inflammatory activity and antinociceptive
potential. Among the different preparations
recommended for wound healing, J. zeylanica
(20 remedies) is found in ola leaf manuscripts
[75].

Evidence from ayurvedic literature, Ayurvedic
medicine, and folk medicine has remedies based
on their, knowledge, observations, and
experiences over centuries. Due to their “Vrana
shothahara” (anti-inflammatory) and
“Raktasthambhana” (hemostatic) action in the
inflammatory phase, they promote wound
healing. On the other hand, they act on the
fibroblast proliferation phase since they have
“krimighna”  (anti-microbial), “Raktashodhaka”
(blood clarifying), and “Vrana shodhaka” (wound
contraction with increased capillary formation)
properties. In the remodeling phase, their “Vrana
ropana” (promote healing) and “Rasayana” (free
radical scavenging activity) properties enhance
and complete the wound healing process [76]. J.
zeylanica which is an endemic herbaceous plant
in Sri Lanka has proven antinociceptive efficacy
and may be prescribed as an herbal pain-
relieving agent for wounds in ayurvedic medicine
[49].

Another study was done to investigate the
wound-healing ability of the aerial parts of J.
zeylanica using hexane, dichloromethane, ethyl
acetate, and methanol extracts. Each extract was
assayed for its cell migration enhancement ability
by scratch wound assay (SWA) [77,78] at a
concentration of 20 mg/L on Madin-Darby Canine
Kidney (MDCK) cells. Out of these four extracts,
the hexane extract of the aerial portions of J.
zeylanica with the greatest mean percent-guided
fractionation yielded a fraction with improved cell
migration activity (90.3%) at a concentration of
10 mg/L [79].

4.9 Brine Shrimp Lethality Assay

To investigate the lethal concentration (LCsp)
freeze-dried powder of J. zeylanica, aqueous
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stem extract (ASE) was used. Brine shrimp
(Artemia salina Leach) eggs were placed on a
petri dish with seawater for 48 hours and 4, 20,
and 100 pg/mL concentrations were used for the
study. For each concentration, 60 shrimps were
used. Result analysis was done considering any
shrimp that was moving but not making forward
progress was considered as dead. Linear
regression analysis was used to determine the
LCso value, and the percentage of deaths at each
dose was calculated. The percentage of deaths
for the concentrations 4, 20, and 100 pg/mL were
1, 2, and 4 respectively and for the control, it was
0. It indicates that the effect depended on the
dose and the LCsy value was found to be 1429.6
pg/mL which was non-toxic because in this study
LCso value of less than 1000 pg/ mL was
considered toxic [49].

4.10 Toxicity

Subchronic treatment with aqueous stem extract
(ASE) of J. zeylanica did not show any visible
signs of toxicity, stress, or adverse behavior. No
deaths occurred among the treated rats during
the study period and there was no significant
change in the rectal temperature. It indicates that
sub-chronic treatment with ASE was well
tolerated and did not produce visible signs of
clinical toxicity (diarrhea, yellowing of hair,
posture abnormalities, impairment of food and
water intake and body weight) hepatotoxicity,
nephrotoxicity, and hematotoxicity. It was
indicated by no alteration in enzymes; SGOT,
SGPT, creatinine, urea, or hematological
parameters that were investigated [49].

4.11 KU 812 Cells Effect

The purpose of the current investigation was to
ascertain whether the methanol-dichloromethane
extract (MDME) of J. zeylanica and its solvent
fractions (hexane, ethyl acetate, and methane)
have any modulatory or inducing effects on
human basophils, specifically KU 812 cells. Cell-
starvation therapy alone for 6 days in full medium
or a 21-day hydrocortisone treatment for KU 812
cells was used to achieve maturity. Based on the
findings, starvation treatment was chosen for
additional trials because it produced an 8-12%
greater yield of mature basophils than
hydrocortisone therapy did. Calcium ionophore
(A23187) and phorbol-12-myristate-13-acetate
were used to induce mature KU 812-derived
basophils (PMACI). Human basophil
degranulation assay, Fura-2 AM indicator, and
RT-gPCR were each used to determine the
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impact of J. zeylanica on non-IgE mediated
degranulation, intracellular calcium
concentration, and IL-8 expression. The MDME
of J. zeylanica, together with its hexane and
methanol fractions, significantly inhibited the non-
IgE mediated degranulation of mature basophils
generated from KU 812 (r= 0.91-0.96; p 0.05).
No discernible inhibition was seen in the ethyl
acetate fraction. But when treated with MDME
and its three solvent fractions, [Ca] influx (35.74-
47.01%; p0.05) and IL-8 expression both
increased  (0.38-1.80-fold change). These
findings suggest that J. zeylanica affects mature
basophils generated from human KU 812 in both
an inhibitory and an inciting manner. Additionally,
the strength of its inhibitory effects could not
directly depend on the two molecular factors
examined in a non-IgE mediated route. To
identify specific therapeutic lead candidates for
allergic-inflammatory indications, more research
is required on the characterization of MDME and
its solvent fractions of J. zeylanica as well as the
isolation of active components [80].

5. CONCLUSION

This review specifies the ethnomedicinal,
phytochemical, and pharmacological properties
of J. zeylanica endemic to Sri Lanka. There are
many articles on the Jeffreycia genus, but very
little research has been conducted on J.
zeylanica. So, there’s still a need for more
research on this plant. This plant can be used to
treat various occasions like bone fractures, boils,
diarrhoea and dysentery, asthma, and many
more with further modifications. This plant has an
anti-tumor activity which is also important, further
studies should be done to evaluate its anti-tumor
potency. The significant therapeutic potency of
this plant can be used to develop novel drugs in
the future.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES
1. Rolnik A, Olas B. The plants of the
Asteraceae family as agents in the
protection of human health. Int J Mol Sci.
2021;22(6):3009.

DOI: 10.3390/ijms22063009,
33809449.

Toyang NJ, Verpoorte R. A review of the
medicinal potentials of plants of the genus

PMID



10.

Samaraweera et al.; Asian Plant Res. J., vol. 10, no. 4, pp. 21-34, 2022; Article no.APRJ.94862

Vernonia (Asteraceae). J Ethnopharmacol.
2013;146(3):681-723.

DOIl:  10.1016/j.jep.2013.01.040,
23395623.

Osei Akoto C, Acheampong A, Boakye YD,
Asante B, Ohene S, Amankwah F.
Anthelminthic, anti-inflammatory,
antioxidant, and antimicrobial activities and
FTIR analyses of Vernonia camporum
Stem-bark. J Chem. 2021;2021:1-15.

DOI: 10.1155/2021/3328073

Tasneem S, Liu B, Li B, Choudhary MI,
Wang W. Molecular pharmacology of

PMID

inflammation: Medicinal plants as anti-
inflammatory agents. Pharmacol Res.
2019;139:126-40.

DOI: 10.1016/j.phrs.2018.11.001, PMID
30395947.

Martucci ME, De Vos RC, Carollo CA,
Gobbo-Neto L. Metabolomics as a
potential chemotaxonomical tool:
Application in the genus Vernonia Schreb.
PLOS ONE. 2014;9(4):€93149.

DOI: 10.1371/journal.pone.0093149, PMID
24736747.

KEITA JN, Mariko B, Kone D, Doucoure A.
Ethnobotany, phytochemistry and
pharmacological profile of Vernonia
galamensis (cass.) less: A review. Int j curr
adv res. 2017;6(4):3187-93.

DOI: 10.24327l/ijcar.2017.3193.0221
Tasneem S, Liu B, Li B, Choudhary Ml,
Wang W. Molecular pharmacology of

inflammation: Medicinal plants as anti-
inflammatory agents. Pharmacol Res.
2019;139:126-40.

DOI: 10.1016/j.phrs.2018.11.001, PMID
30395947.

Gunawardana SLA, Jayasuriya WJABN.
Medicinally important herbal flowers in Sri
Lanka. Evid Based Complement Alternat
Med. 2019;2019:2321961.

DOI: 10.1155/2019/2321961,
31263504.

The National Red List 2020- Conservation
status of the Flora of Sri Lanka 2020. Sri
Lanka: biodiversity secretariat, Ministry of
the Environment and National Herbarium.
Department on National Botanic gardens;
34.

van Wyk AS, Prinsloo G. Health, safety
and quality concerns of plant-based
traditional medicines and herbal remedies.
S Afr J Bot. 2020;133:54-62.

DOI: 10.1016/j.sajb.2020.06.031

PMID

30

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bharathee RC, Ranjith P, Chandana AK,
Chandra Jayakody JRA, Daya RW. In vitro
anti rheumatoid arthritic activity of aqueous
root extract of Clitoria ternatea. Int Res J
Pharm. 2014;5(12):926-8.

DOI: 10.7897/2230-8407.0512188
Ranaweera CB, Chandana AK. ’Clitoria
ternatea — shifting paradigms: From
laboratory to industry,” South Asian. Res
Microbiol. 2021:18-26.

DOI: 10.9734/sajrm/2021/v11i230247
Ranaweera CB, et al. In vitro antioxidant
activity of methanolic extracts of leaves of
Indigofera  indica and stems  of
Stereospermum suaveolens grown in Sri

Lanka. Int J Inst Pharm Life Sci.
2015;5(2):128-38.
Ratnasooriya WD, Ranaweera C,

Abeysekara W, Pathirana R. Lack of In
vitro antihyaluronidase activity of
methanolic leaf extract of Indigofera
tinctoria | and methanolic stem bark extract
of Stereospermum suaveolens DC. J
Pharm Neg Results. 2015;6(1):40.

DOI: 10.4103/0976-9234.157391

Peiris DSHS, Fernando DTK, Senadeera
SPNN, Chandana AK, Ranaweera CB.
Mirabilis jalapa Linn.: A Folklore Ayurvedic
medicinal plant in Sri Lanka. Asian Plant
Research [journal]. APRJ. 2022:21-41.
DOI: 10.9734/aprj/2022/v10i2187
Karunathilaka RDN, Silva A, Pathirana R,
Ratnasooriya. WD, Ranaweera C. In vitro
antibacterial activity of hexane, chloroform
and methanolic extracts of different parts
of Acronychia pedunculata grown in Sri
Lanka. Int J Adv Res. 2016;4(8):1574-9.
DOI: 10.21474/1JAR01/1364

Ranaweera CB, et al. In vitro effects of
aqueous extracts of five Sri Lankan
medicinal plants on human erythrocyte
membrane stabilization activity. 2015;
2(6):0486-9.

Chukwuma Enechi O, Chijioke Amah C,
Ikechukwu Okoro J, Chidimma Obelenwa
U, Chinecherem Omeje E, Nkechinyere
Osondu E, et al. Assessment of the anti-
inflammatory and antioxidant activities of
flavonoid-rich fraction of Pleiocarpa mutica
Leaves. Adv Biol Chem. 2022;10(1):25.
DOI: 10.11648/j.ab.20221001.14

Wang S, Moustaid-Moussa N, Chen L, Mo
H, Shastri A, Su R, et al. Novel insights of
dietary polyphenols and obesity. J Nutr
Biochem. 2014;25(1):1-18.



20.

21.

22.

23.

24,

25,

26.

27.

28.

Samaraweera et al.; Asian Plant Res. J., vol. 10, no. 4, pp. 21-34, 2022; Article no.APRJ.94862

DOI: 10.1016/j.jnutbio.2013.09.001, PMID
24314860.

Fuloria S, Mehta J, Chandel A, Sekar M,
Rani NNIM, Begum MY, et al. A
comprehensive review on the therapeutic
potential of Curcuma longa Linn. in relation
to its major active constituent curcumin.
Front Pharmacol. 2022;13:820806.
DOI: 10.3389/fphar.2022.820806,
35401176.

Yap KM, Sekar M, Seow LJ, Gan SH,
Bonam SR, Mat Rani NNI, et al. Mangifera
indica (Mango): A promising medicinal
plant for breast cancer therapy and
understanding its potential mechanisms of
action. Breast Cancer (Dove Med Press).
2021;13:471-503.

DOI: 10.2147/BCTT.S316667,
34548817.

Zuraini NZA, Sekar M, Wu YS, Gan SH,
Bonam SR, Mat Rani NNI, et al. Promising
nutritional fruits against cardiovascular
diseases: an overview of experimental
evidence and understanding  their
mechanisms of action. Vasc Health Risk
Manag. 2021;17:739-69.

DOIl:  10.2147/VHRM.S328096,
34858028.

Heinrich M, Mah J, Amirkia V. Alkaloids
used as medicines: Structural
phytochemistry meets biodiversity— An
update and forward look. Molecules. 2021;
26(7):1836.

DOI: 10.3390/molecules26071836, PMID
33805869.

Kumar S, Pandey AK. Chemistry and
biological activities of flavonoids: An
overview. Sci World J. 2013;2013:1-16.
DOI: 10.1155/2013/162750

Ullah A, Munir S, Badshah SL, Khan N,
Ghani L, Poulson BG, et al. Important
flavonoids and their role as a therapeutic
agent. Molecules. 2020;25(22):5243.

DOI: 10.3390/molecules25225243, PMID
33187049.

Sultan A. Steroids: A diverse class of
secondary metabolites. Med Chem.
2015;5(7).

DOI: 10.4172/2161-0444.1000279

Mugford ST, Osbourn A. ’'Saponin
synthesis and function,” Isoprenoid
Synthesis in Plants and microorganisms.
2012;405-24.

DOI: 10.1007/978-1-4614-4063-5_28
Bishayee A, Ahmed S, Brankov N, Perloff
M. Triterpenoids as potential agents for the

PMID

PMID

PMID

31

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

chemoprevention and therapy of breast
cancer. Front Biosci (Landmark Ed). 2011;
16(3):980-96.

DOI: 10.2741/3730, PMID 21196213.
Pandey KB, Rizvi Sl. Plant polyphenols as
dietary antioxidants in human health and
disease. Oxid Med Cell Longev. 2009;
2(5):270-8.

DOL: 10.4161/0xim.2.5.9498,
20716914.

Rukshala D, de Silva ED, Ranaweera
BVLR, Fernando N, Handunnetti SM. Anti-
inflammatory effect of leaves of Vernonia
zeylanica in lipopolysaccharide-stimulated
raw 264.7 macrophages and carrageenan-

PMID

induced rat paw-edema model. J
Ethnopharmacol. 2021;274:114030.

DOl:  10.1016/j.jep.2021.114030, PMID
33741441.

Senadeera SPNN, Ranaweera CB, Silva
ARN. 'Review on Artocarpus nobilis THW.
(Moraceae): An endemic plant of Sri
Lanka,” Asian Plant Research [journal].
APRJ. 2022:57-64.

DOI: 10.9734/aprj/2022/v10i1183
Jayaweera DMA. Medicinal plants
(indigenous & exotic) used in Ceylon.
Colombo: The National Science Council of
Sri Lanka. 1981;76-7.

Ayurvedic Department. Compending of

Medicinal Plants, A Sri Lankan study.
2004;4:120-3.

Ayurvedic plants of Sri Lanka: plants
details.

Available:http://www.instituteofayurveda.or
g/plants/plants_detail.php?i=229&s=Scienti
fic_name&L=V

Dassanayake MD, Clayton WD, Shaffer-
Fehre M. A revised handbook to the Flora
of Ceylon. Enfield: Science Publishers.
2006;131.

Vernonia zeylanica less: Plants of the
World Online: Kew Science Plants of the
World Online.
Available:https://powo.science.kew.org/tax
on/urn:lsid:ipni.org:names:259697-1.

V. Zeylanica (L.) less. GBIF.
Available:https://www.gbif.org/species/570
0450

The National. Rev Educ List. Peradeniya:
Biodiversity Secretariat of the Ministry of
Environment and Natural Herbarium: 2012
of Sri Lanka: Conservation status of the
fauna and Flora; 2012.

Swollen [pupula] (Vernonia zeylanica). Our
herbs Medicinal Plants of Sri Lanka; 2017.



40.

41.

42.

43.

44,

45,

46.

47.

48.

Samaraweera et al.; Asian Plant Res. J., vol. 10, no. 4, pp. 21-34, 2022; Article no.APRJ.94862

Available:https://www.apeosupela.com/201
7/07/pupula-vernonia-
zeylanica.html?view=flipcard

Priyantha Samarasinghe WM, Ranasinghe
C, Jayawardana KH, Somaratne S, Kamal
GM, Gunaherath B. Two Potential
Wound healing active compounds from
hexanes extracts of Vernonia zeylanica;
2022.

Venugopala KN, Rashmi V, Odhav B.

Review on natural coumarin lead
compounds for their pharmacological
activity. BioMed Res Int. 2013;2013:
963248.
DOI: 10.1155/2013/963248, PMID
23586066.

Weerasinghe WPNW, Deraniyagala SA.
Antioxidant activity of some Sri Lankan
endemic medicinal plants. Pharm J SL.
2016;6.

DOI: 10.4038/pjsl.v6i0.10.
Wickramasinghe WMCNK, Henagamage
AP, Alakolanga AGAW. Biological activities
of  polysaccharides extracted from
Vernonia cinerea and Vernonia zeylanica.
Available:http://www.erepo.lib.uwu.ac.lk/ha
ndle/123456789/1413

Senadeera SPNN, Fernando KSK,
Wickramasekara WLLN, Fernando MYS,
Ranaweera CB, Rajapaksha W, et al. In
vitro anti-inflammatory activity of endemic
Artocarpus nobilis THW found in Sri Lanka.
Asian Plant Research [journal]l. APRJ.
2021:116-22.

DOI: 10.9734/aprj/2021/v8i430192

U; M. Flavonoid functions in plants and
their interactions with other organisms,
Plants (Basel, Switzerland). United States
National Library of Medicine.
Available:https://pubmed.ncbi.nim.nih.gov/
29614017/

Evidence for health benefits of plant
phenols: Local or systemic.
Available:https://onlinelibrary.wiley.com/doi
/10.1002/jsfa.900

Ain QU, Khan H, Mubarak MS, Pervaiz A,
et al. Plant alkaloids as antiplatelet agent:
Drugs of the future in the light of recent

developments. Front Pharmacol. 2016;
7:292.

DOI:  10.3389/fphar.2016.00292, PMID
27713699.

Matsuura HN, Fett-Neto AG. Plant
alkaloids: main features, toxicity, and
mechanisms of action, SpringerLink.

Springer Netherlands; 1970.

32

49.

50.

51.

52.

53.

54.

55.

56.

57.

Available:https://link.springer.com/referenc
eworkentry/10.1007/978-94-007-6464-4_2
Ratnasooriya WD, Deraniyagala SA, Peiris
SKJS. Antinociceptive potential of the Sri
Lankan endemic plant Vernonia zeylanica.
Pharm Biol. 2007;45(7):525-32.

DOI: 10.1080/13880200701215042
Priyantha Samarasinghe WM, Ranasinghe
C, Jayawardana KH, Somaratne S, Kamal
GM, Gunaherath B. Two potential wound
healing active compounds from hexanes
extracts of Vernonia zeylanica; 2022.
Venugopala KN, Rashmi V, Odhav B.

Review on natural coumarin lead
compounds for their pharmacological
activity. BioMed Res Int. 2013;
2013:963248.
DOI: 10.1155/2013/963248, PMID
23586066.

Venkateshan S, Subramaniyan V,
Chinnasamy V, Chandiran S. Antioxidant
and anti-hyperlipidemic  activity  of
Hemidesmus indicus in rats fed with high-
fat diet. Avicenna J  Phytomed.
2016;6(5):516-25. PMID 27761421.

Yap KM, Sekar M, Fuloria S, Wu YS, Gan
SH, Mat Rani NNI, et al. Drug delivery of
natural products through nanocarriers for
effective breast cancer therapy: A
comprehensive review of literature. Int J
Nanomedicine. 2021;16:7891-941.
DOI: 10.2147/IIN.S328135,
34880614.

Fuloria S, Subramaniyan V, Karupiah S,
Kumari U, Sathasivam K, Meenakshi DU,
et al. A comprehensive review on source,
types, effects, nanotechnology, detection,
and therapeutic management of reactive
carbonyl species associated with various
chronic diseases. Antioxidants (Basel).
2020;9(11):1075.

DOI: 10.3390/antiox9111075,
33147856.

Weerasinghe WPNW, Deraniyagala SA.
Antioxidant activity of some Sri Lankan
endemic medicinal plants. Pharm J SL.
2016;6.

DOI: 10.4038/pjsl.v6i0.10

Wickramasinghe WMCNK, Henagamage
AP, Alakolanga AGAW. Biological activities
of  polysaccharides extracted from
Vernonia cinerea and Vernonia zeylanica.
Available:http://www.erepo.lib.uwu.ac.lk/ha
ndle/123456789/1413

Senadeera SPNN, Fernando KSK,
Wickramasekara WLLN, Fernando MYS,

PMID

PMID



58.

59.

60.

61.

62.

63.

64.

65.

Samaraweera et al.; Asian Plant Res. J., vol. 10, no. 4, pp. 21-34, 2022; Article no.APRJ.94862

Ranaweera CB, Rajapaksha W, et al. In
vitro anti-inflammatory activity of endemic
Artocarpus nobilis THW found in Sri Lanka.
Asian Plant Research [journal]. APRJ.
2021;116-22.

DOI: 10.9734/aprj/2021/v8i430192
Sharma PK, Fuloria S, Alam S, Sri MV,
Singh A, Sharma VK, et al. Chemical
composition and antimicrobial activity of
oleoresin of Capsicum annuum fruits.
Mindanao J Sci Technol. 2021;19(1).
Mayurathan K, Manoranjan T, Niranjan K.
Antimicrobial and phytochemical screening
of various extracts of Vernonia zeylanica,
merremia tridentata and maanpaanjaan.
Available:http://repo.lib.jfn.ac.lk/ujrr/handle/
123456789/2680

Senadeera SP, et al. Antibacterial activity
of endemic Artocarpus nobilis THW found
in Sri Lanka,” South Asian. Res Microbiol.
2021;35-43.

DOI: 10.9734/sajrm/2021/v11i330254
Viviyan S, et al. Antibacterial activity of
various solvent extracts of some selected
medicinal plants present in Jaffna
Peninsula, Apache Tomcat/9.0.62.
International Journal of Pharmaceutical &
Biological Archives; 1970.
Available:http://repo.lib.jfn.ac.lk/ujrr/handle/
123456789/5528

Farombi EO, Owoeye O. Antioxidative and
chemopreventive properties of Vernonia
amygdalina and Garcinia biflavonoid. Int J
Environ Res Public Health. 2011;8(6):
2533-55.

DOI: 10.3390/ijerph8062533,
21776245.

Malviya R, Raj S, Fuloria S, Subramaniyan
V, Sathasivam K, Kumari U, et al
Evaluation of antitumor efficacy of
chitosan-tamarind gum polysaccharide

PMID

polyelectrolyte complex stabilized
nanoparticles of simvastatin. Int J
Nanomedicine. 2021;16:2533-53.

DOI: 10.2147/1IN.S300991, PMID
33824590.

Yap KM, Sekar M, Fuloria S, Wu YS, Gan
SH, Mat Rani NNI, et al. Drug delivery of
natural products through nanocarriers for
effective  breast cancer therapy: A
comprehensive review of literature. Int J
Nanomedicine. 2021;16:7891-941.
DOl: 10.2147/1JN.S328135,
34880614.

Yap KM, Sekar M, Wu YS, Gan SH, Rani
NNIM, Seow LJ, et al. Hesperidin and its

PMID

33

66.

67.

68.

69.

70.

71.

72.

73.

aglycone hesperetin in breast cancer
therapy: A review of recent developments
and future prospects. Saudi J Biol Sci.
2021;28(12):6730-47.

DOI: 10.1016/j.sjbs.2021.07.046,
34866972.

Mendis AS, Thabrew |, Ediriweera MK,
Samarakoon SR, Tennekoon KH, Adhikari
A, et al. Isolation of a new sesquiterpene
lactone from Vernonia zeylanica (L) less
and its anti-proliferative effects in breast
cancer cell lines. Anti Cancer Agents Med
Chem. 2019;19(3):410-24.
DOI:10.2174/18715206196661811281633
59, PMID 30488799.

Abeysinghe NK, Thabrew |, Samarakoon
SR, Ediriweera MK, Tennekoon KH,
Pathiranage VPC et al. Vernolactone
promotes apoptosis and autophagy in
human Teratocarcinomal (ntera-2) cancer
stem-like cells. Stem Cells Int. 2019;2019
:6907893.

DOI: 10.1155/2019/6907893,
31949439.

Gonzatto V, Aradjo RMSd, Albuquerque
LPd. 'Genus Vernonia (Asteraceae): A
promising source of antitumor agents with
pharmacological potentials,” Advances in
Research. AIR. 2022;67-79.

DOI: 10.9734/air/2022/v23i6921

Li J et al. Allelopathic effect of Artemisia
argyi on the germination and growth of
various weeds, Nature News. Nature
Publishing Group; 2021.
Available:https://www.nature.com/articles/s
41598-021-83752-6

Ferguson JJ, Rathinasabapathi B, Chase
CA. Allelopathy: How plants suppress
other plants. EDIS. EDIS. 2013;2013(3).
DOI: 10.32473/edis-hs186-2013
Senarathne SHS, Udumann SS.
Propagation and possible allelopathic
effects of Vernonia zeylanica on selected
bioassay species. CORD. CORD. 2020;
36:41-6.

DOI: 10.37833/cord.v36i.428

Wound healing enhancing terpenoids from
Vernonia zeylanica (L.) less.
Available:https://www.researchgate.net/pu
blication/365027620_Wound_Healing_Enh
ancing_Terpenoids_from_Vernonia_zeylan
ica_L

Barku VYA. Wound healing: contributions
from plant secondary metabolite
antioxidants, Intech Open; 2019.

DOI: 10.5772/intechopen.81208

PMID

PMID



74,

75.

76.

7.

Samaraweera et al.; Asian Plant Res. J., vol. 10, no. 4, pp. 21-34, 2022; Article no.APRJ.94862

Zaid NA, Sekar M, Bonam SR, Gan SH,
Lum PT, Begum MY, et al. Promising
natural products in new drug design,
development, and therapy for skin
disorders: An overview of scientific
evidence and understanding their
mechanism of action. Drug Des Dev Ther.
2022;16:23-66.

Balasooriya D, Shyamalie Wijesinghe,

Inoka Uluwaduge, Priyani Peiris.
Ethnobotanics used as an external
application to manage wounds in Sri

Lankan traditional medicine; A scientific
validation of Ola Leaf manuscript
evidences. World J Adv Res Rev. 2021,
12(1):487-97.

DOI: 10.30574/wjarr.2021.12.1.0500
Gupta D, Nautiyal U. Ayurvedic remedies
for healing of wounds: A review. Int J
Pharm Med Res. 2016:342-9.

Liang CC, Park AY, Guan JL. In vitro
scratch assay: A convenient and

78.

79.

80.

inexpensive method for analysis of cell
migration In vitro. Nat Protoc. 2007;2(2):
329-33.

DOI: 10.1038/nprot.2007.30, PMID
17406593.
Cory G. Scratch-wound assay,

SpringerLink. Humana Press; 1970.
Available:https://link.springer.com/protocol/
10.1007/978-1-61779-207-6_2
Wickramasinghe WMCNK, Henagamage
AP, Alakolanga AGAW. Biological activities
of  polysaccharides extracted from
Vernonia cinerea and Vernonia zeylanica;
2018.

In vitro effects of methanol-
dichloromethane extract of Vernonia.
Available:https://www.researchgate.net/pu
blication/337972915_In_vitro_effects_of m
ethanol-

dichloromethane_extract_of Vernonia_zey
lanica_and_its_solvent_fractions_on_hum
an_matured_KU_812-derived_basophils

© 2022 Samaraweera et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle5.com/review-history/94862

34


http://creativecommons.org/licenses/by/4.0

