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Abstract

Acmella oleracea is a plant species belonging to the Asteraceae family, native to the
Amazon that has broad therapeutic and culinary use. Several secondary metabolites
and your bioactive component spilanthol have been associated with its medicinal ef-
fects. This study aims to evaluate the leaf extract of A. oleracea for therapeutic pur-
poses. When applied to both cell cultures HEp-2 neoplastic cells and 1929 fibroblast
cells, the increasing extract concentrations yielded a significant reduction in cell via-
bility using ANOVA test with Significance of P < 0.05 (*), Very Significant P < 0.01
(***) and Extremely Significant P < 0.001 (****), causing visible damage to cytoske-
leton actin filaments. The cytotoxicity of the A. oleracea leaf extract may be asso-
ciated with other components, including flavonoids. Thus, A. oleracea has a great
cytotoxic activity on tumoral cells and can be considered for future antitumor thera-
py. However, because of its toxicity to non-tumoral cells, it is essential to evaluate the
efficacy of each extract sub-fraction compound, alerting the population for the tradi-
tional use of the plant that can cause damage for the consumer.
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1. Introduction

Acmella oleracea (L) R.K. Jansen (A. oleracea) is an herbaceous plant from the Asteraceae
family native to the Amazon, known as jambu and very popular in Brazil. It is widely

used in cooking, especially in Northern Brazil [1]. Alkylamides, such as spilanthol (N-
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isobutylamide), are responsible for its chemical properties [2] [3] [4]. Spilanthol is ob-
tained from the flowers and leaves and has several medicinal uses, as in the treatment of
diseases such as stomatitis, anemia, dyspepsia and malaria. Research has also demon-
strated its diuretic, antibacterial and anti-inflammatory action [5] [6]. As is the case of
any widely used medicinal plant, several preliminary studies are important to determine
its properties. This study aimed to evaluate the previous cytotoxicity of the A. oleracea
leaf extract using the primary test of cell viability and identify its potential damage to tu-
moral and non-tumoral cells, determining if the plant has anticancer qualities.

2. Materials and Methods
2.1. Cell Lines

HEp-2 (human laryngeal carcinoma, ATCC CCL-23) and L929 (mice fibroblasts,
ATCC CCL-1) cell lines were obtained from the Cell Culture Section at the Adolfo Lutz
Institute (Sdo Paulo, SP). The cells were maintained in MEM (Essential minimal me-
dium, Invitrogen®) supplemented with 10% Fetal Bovine Serum (FBS). Before each test,
the cells were trypsinized and concentrations of 10° cells/well were cultivated in 24-well
culture plates and incubated overnight at 37°C under 5% CO, atmosphere. After incu-
bation, the extract was added to the cell cultures in standard concentrations for cyto-
toxic tests of 250 pg/mL, 500 ug/mL and 1 mg/mL and incubated for another 24 and 48
h at 37°C under 5% CO, atmosphere.

2.2. Extraction Process

The seeds of the plants used were purchased from a store specializing in seeds and
grown in greenhouses at the dependences of the University of Vale do Paraiba. Extrac-
tion from A. oleracea leaves was carried out together with the Organic Synthesis Lab of
the Research and Development Institute (IP & D) of UNIVAP, Sio José dos Campos,
SP. A. oleracealeaves collected from the greenhouses were dried in an oven at 45°C for
5 days and then ground in a mortar, yielding 17.07 of powder. From this compound, 4
g were transferred to a Soxhlet extraction apparatus MARCONI (MA-044/091-Brazil)
using 100 mL of 70% ethanol as a solvent running for 1 h for each 4 g of extraction ma-
terial. After extraction, the solvent was evaporated under pressure using a rotary-eva-
porator at 60°C. 100 mg of the obtained residue were dissolved in 1 ml of methanol for

subsequent cell application.

2.3. Cytotoxicity test

MTT assay (3-bromide (4.5-dimetiltiazol-2-yl)-2.5-difeniltetrazdlio) was performed fo-
llowing the protocol previously mentioned in section 2.1. After plating, the cells were
incubated in various extract concentrations for 24 and 48 h at 37°C under 5% CO, at-
mosphere. In addition, small pieces of a disposable glove in the wells form the control
negative for comparison with capacity cytotoxic of extract, and cell-only groups, with-

out extract, form the positive control. After incubation, the cells were washed with PBS
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(Phosphate Buffered Saline), MTT was added and the plate was incubated for 60 min at
37°C. The absorbance of the plated cultures was read in a spectrophotometer (Elisa
Spectracount, Packard, USA) in 570 nm. The statistical analysis was performed by the
ANOVA test with Significance of P < 0.05 (*), Very Significant P < 0.01 (***) and Ex-

tremely Significant P < 0.001 (****) when compared to the control group +.

2.4. Fluorescence Labels: Nucleus and Cytoskeleton

In order to evaluate the integrity and the possible presence of micronuclei in both
HEp-2 and L929 cells, they were labeled with DAPI (4°,6-Diamidino-2-phenylindole)
diluted in PBS in a concentration of 300 nM. After incubation, the culture medium was
removed from the wells and the cells were washed with PBS before adding 100 uL of
DAPI and incubating for 5 min. To evaluate cytoskeleton label integrity, both lines cells
were labeled with Phalloidin-TRITC. After incubation with the extract, 0.2% Triton
X-100 were applied to the cells in PBS for 10 min and next incubated for I h with 20 pL
of Phalloidin-TRITC. Labeled nuclei and cytoskeleton were analyzed in a fluorescence

microscope (Leica DMLB) coupled with a Leica MPS-30 photographic system.

3. Results and Discussion

After cell incubation with the A. oleracea leaf extract, all concentrations were tested in
two incubation periods, 24 and 48 h. A considerable decrease in both HEp-2 and 1929
cell viability was observed. The extract cytotoxicity was visible after the MTT test,
which gave greater probable death index values for the incubation period of 48 h for
both cell lines. The highest reduction of mitochondrial activity with significance was
obtained with extract concentration of 1 mg/mL, (Figure 1, Figure 2), with possible
cell death in non-tumoral and tumoral lineages. In the L929 cells the reduction in the
absorbance values was significance in all concentrations tested in the period of 24 h and
48 h.

Analysis of the photomicrographs in Figure 3, Figure 4 revealed that the A. oleracea
extract induces cytoskeleton disorganization with actin filament disruption. The disor-
ganization occurred in all extract concentrations tested in both incubation periods, with
a gradual frequency increase for the tested concentrations. However, the extract con-
centration had a small effect on cell nuclei, with low frequency of micronuclei.

These results are associated with the plant extract composition. The observed cyto-
toxicity may be a consequence of metabolite activity and be responsible for its medicin-
al properties. The toxic activity of flavonoids in tumoral cells has been described in
several studies, which have also indicated that compounds with 3-methoxy inhibit tu-
bulin polymerization and induce cell death by apoptosis as well by stimulating the re-
lease of cytochrome c. [7] Studies indicate the presence of these substances in A. olera-

cea, but not of cytotoxic derivatives in these compounds [8] [9].

4. Conclusions

The reduction in cell population observed in the MTT test indicates that the A. oleracea
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Figure 1. MTT plot of L929 cells incubated for 24 and 48 h in A. oleracea leaf extract.
The highest absorbance reduction was observed at a concentration of 1 mg/mL. The
concentrations of 500 ug/mL and 250 pg/mL yielded growth inhibition with signi-
ficance in both periods. The smallest cell reduction index was observed for an extract
concentration of 250 ug/mL in 48 h by the ANOVA test with Significance of P < 0.05
(*), Very Significant P < 0.01 (***) and Extremely Significant P < 0.001 (****) when
compared to the control group +.
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Figure 2. MTT test graph of L929 cells incubated for 24 and 48 h in A. oleracea leaf
extract. The highest absorbance reduction was observed at the concentration of 1
mg/mL, with significance only in 48 h. The concentrations of 500 ug/mL and 250
pg/mL yielded growth inhibition indexes but without significance by the ANOVA test
with Significance of P < 0.05 (*), Very Significant P < 0.01 (***) and Extremely
Significant P < 0.001 (****) when compared to the control group +.
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Figure 3. 1929 cells with cytoskeleton labeled with Phalloidin-TRITC in red and nuclei marked
with DAPI in blue. Incubation times of 24 h (left) and 48 h (right). B, C, D-extract concentrations
of 250 ug/mL, 500 ug/mL and 1 mg/mL, respectively. Negative control group without extract
addition. Arrows indicate the presence of disorganization cytoskeleton and arrow head indicates
fragmented nuclei. Scale 10 pm.

leaf extract has antitumoral activity; however, the use of this compound as a cancer
therapeutic is not fully viable, since damage to non-neoplastic cells has also been ob-
served.

The action of the extract on the cytoskeleton of both studied cell lines was characte-
rized by actin filament disorganization. The interference in the cell viability in this crit-

ical structure indicates the cytotoxic capacity of the plant extract, although the extract
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Figure 4. HEp-2 cells with cytoskeleton marked with Phalloidin-TRITC in red and core marked
with DAPI in blue. Incubation times of 24 h (left) and 48 h (right). B, C, D-extract concentrations
of 250 ug/mL, 500 ug/mL and 1 mg/mL, respectively. Negative control group without extract
addition. The arrows indicate the presence of disorganization cytoskeleton and the arrow head

condensed nuclei or micronuclei and likely cell death. Scale 10 um.

doesn’t act in the nuclei. These primary, observed damages alert the population for the

traditional use of the plant that can cause damage for the consumer.
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