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ABSTRACT

Acmella oleracea has been widely used in various traditional medicines for the treatment of different diseases ranging from
infection, helminthiasis, peptic ulcer to dental abscess. In this experiment, we analysed the antioxidant property of the
methanol extract of A. oleracea by hydroxyl radical-scavenging assay and hydrogen peroxide-scavenging assay. In both the
scavenging assays, the plant extract showed free radical scavenging activities in a concentration-dependent manner. The
cytotoxic property was also determined by MTT assay, which indicated a potential cytotoxic effect on cancer cell lines such
as HeLa (ATCC® CCL-2TM) and V79 (ATCC® CCL-93TM) cells. Higher cytotoxicity was noticed on V79 with an IC

50 
of 54.341

µg/ml. The plant extract was only moderately toxic on HeLa. The results indicated that the plant contains important bioactive
compounds having pharmacological properties.

Keywords:  Acmella oleracea, antioxidant, cytotoxicity, HeLa cell, free radical scavenging, V79 cell

INTRODUCTION

Acmella oleracea (R.K. Jansen) is an annual herb belonging
to the family Asteraceae (Abeysiri et al., 2013). It is generally
believed to be originated from Peru and is one of the most
important native plants of the Amazon (da Silva Borges et
al., 2016; da Silva et al., 2016). The plant is mostly cultivated
in fresh cultivation areas and grows best in clayey soil which
is rich in organic matters. It is often cultivated in low open
spaces and may ascend up to an altitude of about 1200 m
(Lim, 2014). It is usually sown in April and can attain maturity
within 6-8 months. The leaves and stem are frequently
consumed either cooked or used as a seasoning to enhance
the flavor of other food items. The aerial part of the plant is
hot in taste and produces numbness or tingling sensation in
the mouth upon mastication. This sensation is thought to be
enhanced when the plant, along with the mature yellow flower,
is consumed (Paulraj et al., 2013).

Traditionally, A. oleracea is used for the treatment of
flatulence, constipation, peptic ulcer, liver abscess, toothache
and intestinal helminth infection (Neamsuvan and Ruangrit,
2017). It is also used for the treatment of dysentery, snakebite,
articular rheumatism and tuberculosis (Tiwari et al., 2011).
Beside these medicinal uses, the aqueous extract of the plant
is used as a stupefying agent for fishes in small rivers and
streams of Mizoram, India. Extracts of A. oleracea had been
found to exert certain activities such as antimicrobial,
antioxidant, diuretic, larvicidal, analgesic and mosquitocidal
activities (Dubey et al., 2014). It was found to contain many
important bioactive compounds such as spilanthol, α- and
β-amyrinester, stigmasterol, miricilic alcohol glycosides,
sitosterol, saponins and triterpenes which are responsible for
antioxidant activities and other therapeutic uses (Lemos et
al., 1991). Among the chemical components, spilanthol is
considered to be the major active compound which can impart
various important biological activities. Spilanthol is an
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important secondary metabolite which is claimed to be
responsible for antioxidant, antimicrobial, cytotoxicity and
anti-inflammatory bio-activities (Franca et al., 2016).

In view of these diverse traditional usage and
pharmacological potential, A. oleracea is considered to be a
good alternative to various commercial drugs. In this
experiment, we aimed to determine the antioxidant and
cytotoxic properties of A. oleracea.

MATERIALS  AND  METHODS

Cell lines

Human cervical carcinoma cells HeLa (ATCC® CCL-2TM)
and Chinese hamster carcinoma cell V79 (ATCC® CCL-93TM)
were procured from National Centre for Cell Science, Pune,
India.

Sample collection and authentication

The aerial parts of mature A. oleracea were collected from
cultivation area of Ngopa, Champhai District, Mizoram
(23.8861°N, 93.2119°E). Herbarium specimen was identified
at the Botanical Survey of India (BSI), Shillong, Meghalaya,
and a voucher specimen is maintained in the Department of
Botany, Pachhunga University, College for further references
(Accession no. PUC-A-17-1).

Preparation of extracts

Room-dried samples were grounded into powder using mortar
and pestle. A known quantity of the sample was packed for
extraction in a Soxhlet apparatus. Hot continuous extraction
was performed for 72 hours using methanol as the solvent.
The extract was concentrated using a rotary evaporator and
the crude extract was obtained as a semi solid mass which
was stored in a refrigerator maintained at 4°C for further
analysis. The extract was evaporated and stored in a
refrigerator at 4°C for further analysis.

Hydroxyl radical-scavenging assay

Hydroxyl radical (HO•)-scavenging assay was done
according to the protocol of Halliwell and Gutteridge (1989).
Different concentrations (viz. 10, 20, 40, 60. 80 and 100 µg/
ml) were prepared each of the plant extract and ascorbic acid
by dissolving in distilled water. To each concentration, 0.1
ml of 1 mM EDTA, 0.01 ml of 10 mM FeCl

3
, 0.1 ml of 10 mM

H
2
O

2
 and 0.36 ml of 10 mM deoxyribose was added. Further,

0.33 ml of phosphate buffer (pH 7.4) and 0.1 ml of 0.1 mM
ascorbic acid was added and then incubated for an hour at
37°C. One ml of incubated solutions was mixed with 1 ml of

trichloroacetic acid (TCA) and 1 ml of 0.5% thiobarbituric
acid (TBA). The solutions were then heated at 80°C to develop
pink chromagen for 10-20 minutes. After cooling at room
temperature, the absorbance was taken at 532 nm using UV-
Vis spectrophotometer (EVOLUTION 201). The results were
calculated as percent inhibition of the deoxyribose attack
using the following formula:

% of HO• = [AC - AS/AC] x 100

Where, AC is absorbace of control and AS is absorbance
of the test sample or standard. For each sample, the result was
presented in IC

50
 (Sample concentration that produced 50%

inhibition of hydroxyl radical).

Hydrogen peroxide radical-scavenging assay

The ability of A. oleracea methanol extract to scavenge
hydrogen peroxide was determined according to the method
of Ruch et al. (1989). Briefly, 40 mM of hydrogen peroxide
was prepared in phosphate buffer (pH 7.4) and different
concentrations of extract and standard ascorbic acid was
added separately to the hydrogen peroxide solution (0.6 mL,
40 mM). After 10-minute interval, the absorbance was taken
at 230 nm against a blank solution containing the phosphate
buffer without hydrogen peroxide. The percentage of
hydrogen peroxide was calculated using the following
formula:

% of H
2
O

2
 = [(AC– AS)/AC] x 100

Where AC is the absorbance of control and AS is the
absorbance of the sample or standard.

MTT assay

The inhibition percentage of the methanol extract was
analyzed using HeLa and V79. For this, approximately 5000
cells from each cell lines were seeded into several wells of a
96 well microplates. The cell lines were treated with 10, 20,
40, 60, 80, and 100 µl/ml of the methanol extract. A separate
group where no extract was added served as blank. MTT
assay was performed according to standard protocol
(Mosmann, 1983). The cell lines were immediately treated
as the case may be. The cultures were then incubated at 37°C
for 48 h in a CO

2
 incubator in an atmosphere of 5% CO

2
 and

95% humidity. After 48 h incubation, 20 µl of MTT was
added to each well and the cells were incubated for another
2-4 h. After the formation of formazan crystal, 100 µl of MTT
lysis buffer was added to each well to dissolve the crystals.
The cultures were further incubated overnight and the optical
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density was taken at 570 nm in a microplate
spectrophotometer (SpectraMax M2). Usually three wells
were used for each concentration in each group. The
inhibition percentage of the cells was calculated by the
following formula:

Inhibition % = 100-(Treatment/Control) X 100.

Statistical analyses

All statistical analyses were performed using OriginPro-8
(OriginLab Corporation, Northampton, USA) and Microsoft
Excel 2013. The values of IC

50
 were calculated from linear

regression analysis. To determine difference in inhibition
percentages between the cell lines, student’s t-test was
employed.

RESULTS

Hydroxyl radical scavenging activity

The hydroxyl radical scavenging activity of A. oleracea is
shown in Figure 1. The methanol extract and standard both
showed concentration-dependent increase in scavenging
activities. The activity of the extract was found to be lower
than the standard at all concentrations tested. Concentrations
of 10 and 100 µg/ml showed the lowest and highest
scavenging activity respectively for both the methanol
extract and standard tests. The lowest scavenging activity

for methanol extract was 13.34% while it was 20.32% for the
standard. The highest scavenging activities of the methanol
extract and standard were 58.70% and 70.58% respectively.
The IC

50
 of the extract was found to be 5.193 while that of

the standard was 4.111.

H
2
O

2 
Scavenging activity

The H
2
O

2
 scavenging activity of methanol extract of A.

oleracea is shown in Figure 2. A concentration-dependent
increase in scavenging activity was observed. For the
methanol extract, the highest scavenging activity was
demonstrated by 100 µg/ml with 56.04% scavenging activity
while the lowest scavenging activity was shown by 10 µg/ml
at 67.67%. For the standard samples, the highest and lowest
scavenging activities were 79.96% and 32.54% presented
by concentrations of 100 and 10 µg/ml respectively (Figure
2). The IC

50
 of the methanol extract was 5.2776 while that of

the standard was 3.235.

Table 1: Cytotoxicity of the methanol extract of A. oleracea on cell
lines

Cell line Concentration Absorbance % IC
50

(µg/ml) mean±SEM inhibition

Control 0 0.682±0.022 0.000

HeLa 10 0.653±0.024 4.250 116.865

20 0.784±0.009 -14.899

40 0.809±0.010 -18.613

60 0.869±0.022 -27.308

80 0.891±0.020 -30.581

100 0.964±0.045 -41.280

V79 10 0.700±0.014 28.574* 54.341

20 0.749±0.009 23.610*

40 0.847±0.013 13.581*

60 0.930±0.018 5.150*

80 0.952±0.035 2.941*

100 1.040±0.025 -6.068

*Significant difference (p<0.05) against control

Figure 1: Scavenging activity of methanol extract of A. oleracea  as
determined by hydroxyl radical scavenging assay

Figure 2: Scavenging activity of methanol extract of A. oleracea  as
determined by hydrogen peroxide scavenging assay
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MTT assay

Our result showed that of methanol extract had higher
cytotoxicity upon V79 cells with the IC

50 
value of 54.341

µg/ml. There was signif icant inhibition at lower
concentrations (p<0.05). The IC

50
 on HeLa was 116.865 µg/

ml, indicating only moderate cytotoxicity. However, the plant
extract indicated proliferative effect instead of inhibition.

DISCUSSION

Different extracts of A. oleracea have been reported to hold
numerous important functions. Hexane extract of the flower
was earlier accounted to act as a larvicide against three
important mosquito species such as Anopheles stephensi, A.
culicifacies, and Culex quinquefasciatus (Pandey et al.,
2007). Besides this, the plant was also reported to show
antimicrobial activity against bacteria such as Klebsiella
pneumonia, Basicillus subtilis and Escherichia coli as well
as an antifungal activity against Aspergillus Niger (Bedi et
al., 2017). Mouse treated with methanol extract also presented
an anti-inflammatory function which can suppress
neutrophilic inflammation in the lungs of the treated animal
(Kim et al., 2018). Due to these many beneficial properties,
A. oleracea has been the emerging target plant for
pharmaceutical research. In the present study, the antioxidant
activities and cytotoxic property of methanol extract of A.
oleracea have been demonstrated.

Antioxidants and antioxidant enzymes are group of
bioactive compounds that are responsible for maintaining
oxidative equilibrium of a biological system and also play
essential roles in the elimination of free radicals which might
be the product of cellular oxidative stress. Free radicals often
steal electrons from biomolecules resulting in structural and
functional alterations. Therefore, the potency of plants to
eliminate free radicals, i.e. their antioxidant potential, plays
crucial role in determining their therapeutic tendency
(Jagetia et al., 2012; Gaschler and Stockwell, 2017).
Chemicals like hydrogen peroxide has been known to have
the capability to cross plasma membranes and oxidize cellular
compounds such as nucleic acids, lipids, proteins resulting
in the inactivation of certain genes (Wongsawatkul et al.,
2008).

Earlier studies had shown that A. oleracea possessed
antioxidant property in a concentration dependent manner
where concentration was directly proportional to activity.
This was determined by DPPH radical scavenging assay,
analyses of total antioxidant content, total phenolic and
flavonoid contents, nitric oxide scavenging assay and study
of the reducing power (Lalthanpuii et al., 2017a,b,c,d). In
this study, we have also found that the antioxidant property
showed a concentration dependent increase in scavenging
activity by hydroxyl radical scavenging assay. Our result of
the hydrogen peroxide scavenging assay showed that the
scavenging activity was low when the concentration of the
extract was low and as a result the remaining H

2
O

2
 remained

high, thus result in a higher absorbance. Accordingly, at higher
concentrations, the residual hydrogen peroxide was less
which led to a lower absorbance. We have earlier reported
the presence of phytosterols and tannins as the bioactive
components (Lalthanpuii et al., 2017a,d). Recently, a series
of chromatographic preparations (column, thin layer
chromatography, and HPLC) of the methanol and hexane
extracts indicates alkylamides as the major bioactive
compounds (unpublished data). These may be attributed to
the pharmacological activities of the plant observed in this
study.

The toxicity of two extracts of A. oleracea on the microbe
Artemiasarina had been demonstrated (Ahmed et al., 2013),
however, the cytotoxic property of A. oleracea has not been
studied so far. Other species of plants from the same family
as the current plant of our interest, i.e. Asteraceae were
reported to exert cytotoxicity on different cell lines. Panc-1
cells treated with 100 µg/ml of methanol extract of Eclipta
prostrate showed cell survival value of 0.50 (George et al.,

Figure 3: Graph showing the inhibition percentage of HeLa and
V79 cell lines treated with methanol extract of A. oleracea
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2010). Similarly, methanol extract of Bidens pilosa also
showed significant cytotoxic effect against HeLa and KB
cells (Lemos et al., 1991). From our experiment (Figure 3),
different concentrations of the methanol extract showed a
concentration-dependent cytotoxic effects. However, the
plant extract appeared to have no significant effect on HeLa.
It may be assumed that the treatment resulted in the
promotion of cell proliferation, thus, resulting in the negative
inhibition percentage as shown in our result. As the effects of
the plant extract differ depending on the type of cells treated,
the effects of the methanol extract of A. oleracea on different
cells may differ significantly, therefore, needs more in-depth
studies of the biological activities of this plant.

ACKNOWLEDGEMENT

Major Research Project from the University Grants
Commission [MRPBIOC-2013-36855, sanction F. No. 43-
47/2014 (SR) of 22/8/2015] to KLC is highly appreciated.
PBL is a Project Fellow. We are grateful to Prof. N. Senthil
Kumar, Coordinator and his staff at DBT-State Biotech Hub,
for providing facilities for MTT assay.

REFERENCES

Abeysiri GRPI, Dharmadasa RM, Abeysinghe DC and
Samarasinghe K (2013). Screening of phytochemical, physico-
chemical and bioactivity of different parts of Acmella oleraceae
Murr. (Asteraceae), a natural remedy for toothache. Ind. Crops
Prod., 50: 852–856.

Ahmed S, Rahman A, Muslim T, Sohrab MH, Akbor MA, Siraj S,
Sultana N and Al-Mansur MA (2013). Antimicrobial
cytotoxicity and phytochemical activities of Spilanthes
acmella. Bangladesh J. Sci. Ind. Res., 47: 437–440.

Bedi PS, ShilpaJamwal S and Ellali NZM (2017). Antimicrobial
activity of Spilanthes acmella and its chemical composition.
Saudi J. Med. Pharm. Sci., 3: 1374–1381.

da Silva Borges L, de Souza Vieira MC, Vianello F, Goto R and Lima
GPP (2016). Antioxidant compounds of organically and
conventionally fertilized jambu (Acmella oleracea). Biol. Agric.
Hortic., 32: 149–158.

da Silva CAP, Soares CP, Joaquim WM and Menegon RF (2016).
Mitochondrial activity and cell damage after application of
Acmella oleracea leaf extract. Amer. J. Plant Sci., 7: 2498.

Dubey S, Maity S, Singh M, Saraf SA and Saha S (2013).
Phytochemistry, pharmacology and toxicology of Spilanthes
acmella: a review. Adv. Pharmacol. Sci., 2013: 423750 (1–9).

Franca JV, Queiroz MSR, do Amaral BP, Simas NK, da Silva NCB
and Leal ICR (2016). Distinct growth and extractive methods
of Acmella oleracea (L.) RK Jansen rising different
concentrations of spilanthol: An important bioactive compound
in human dietary. Food Res. Int., 89: 781–789.

Gaschler MM and Stockwell BR (2017). Lipid peroxidation in cell
death. Biochem. Biophys. Res. Commun., 482: 419–425.

George S, Bhalerao SV, Lidstone EA, Ahmad IS, Abbasi A,
Cunningham BT and Watkin KL (2010). Cytotoxicity screening
of Bangladeshi medicinal plant extracts on pancreatic cancer
cells. BMC Complement. Altern. Med., 10: 52.

Halliwell B and Gutteridge JM (2015). Free Radicals in Biology
and Medicine. Oxford: Oxford University Press, 5th edition,
p. 296.

Jagetia GC, Shetty PC and Vidyasagar MS (2012). Inhibition of
radiation-induced DNA damage by jamun, Syzygium cumini,
in the cultured splenocytes of mice exposed to different doses
of γ-radiation. Integr. Cancer Ther., 11: 141–153.

Kim KH, Kim EJ, Kwun MJ, Lee JY, Eum SM, Choi JY, Cho S,
Kim SJ, Jeong SI and Joo M (2018). Suppression of lung
inflammation by the methanol extract of Spilanthes acmella
Murray is related to differential regulation of NF–κB and
Nrf2. J. Ethnopharmacol., 217: 89–97.

Lalthanpuii PB, Hruaitluangi L, Sailo Ng, Lalremsanga HT and
Lalchhandama K (2017a). Nutritive value and antioxidant
activity of Acmella oleracea (Asteraceae), a variety grown in
Mizoram, India. Int. J. Phytopharm., 7: 42–46.

Lalthanpuii PB, Lalawmpuii R and Lalchhandama K (2017b). Study
on the phytochemical constituents and some biological activities
of the toothache plant Acmella oleracea, cultivated in Mizoram,
India. Res. J. Pharmacogn. Phytochem., 9: 152–155.

Lalthanpuii PB, Lalawmpuii R and Lalchhandama K (2017c).
Evaluation of the antioxidant properties of the toothache plant
Acmella oleracea cultivated in Mizoram, India. Pharm. Lett.,
9: 137–141.

Lalthanpuii PB, Lalawmpuii R and Lalchhandama K (2017d).
Phytochemical analyses, antioxidant and antibacterial activities
of Acmella oleracea, a variety grown in Mizoram. Int. J.
Pharmacogn., 4: 100–104.

Lemos TLG, Pessoa ODL, Matos FJA, Alencar JW and Craveiro
AA (1991). The essential oil of Spilanthes acmella Murr. J.
Essent. Oil Res., 3: 369–370.

Lim TK (2014). Acmellaoleracea. In: Edible Medicinal and Non-
Medicinal Plants. Netherlands: Springer, pp. 163–174.

Mosmann T (1983). Rapid colorimetric assay for cellular growth
and survival: application to proliferation and cytotoxicity
assays. J. Immunol. Methods, 65: 55–63.

Neamsuvan O and Ruangrit T (2017). A survey of herbal weeds that
are used to treat gastrointestinal disorders from southern
Thailand: Krabi and Songkhla provinces. J. Ethnopharmacol.,
196: 84–93.

Pandey V, Agrawal V, Raghavendra K and Dash AP (2007). Strong
larvicidal activity of three species of Spilanthes (Akarkara)
against malaria (Anopheles stephensi Liston, Anopheles
culicifacies, species C) and f ilaria vector (Culex
quinquefasciatus Say). Parasitol. Res., 102: 171–174.

Paulraj J, Govindarajan R and Palpu P (2013). The genus Spilanthes:
ethnopharmacology, phytochemistry, and pharmacological
properties: a review. Adv. Pharmacol. Sci., 2013: 510298 (1–
22).



358

Medicinal Plants, 10(4) December 2018

P.B. Lalthanpuii et al.

Ruch RJ, Cheng SJ and Klaunig JE (1989). Prevention of cytotoxicity
and inhibition of intercellular communication by antioxidant
catechins isolated from Chinese green tea. Carcinogenesis, 10:
1003–1008.

Tiwari KL, Jadhav SK and Joshi V (2011). An updated review on
medicinal herb genus Spilanthes. Chin. J. Integr. Med., 9:
1170–1178.

Wongsawatkul O, Prachayasittikul S, Isarankura-Na-Ayudhya C,
Satayavivad J, Ruchirawat S and Prachayasittikul V (2008).
Vasorelaxant and antioxidant activities of Spilanthes acmella
Murr. Int. J. Mol. Sci., 9: 2724–2744.

View publication stats

https://www.researchgate.net/publication/329121715

