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ABSTRACT

Ocimum selloi is a plant used in traditional medicine as a tea; however, no studies have reported the biological
activity of the aqueous extract of this plant. This study aimed to evaluate the cytotoxicity, genotoxicity, and
mutagenicity of two concentrations of an aqueous extract prepared by infusion of leaves from O. selloi using the
Allium cepa model. The O. selloi infusion contained 107.1 + 1.27 mg GAE g™. In the A. cepa test, the concentration
of the extract influenced the germination index; for 1.0 mg mL, it was 60.78% and for 5.0 mg mL, it was 51.14%.
The evaluation of root development also showed differences between the two concentrations and the negative
control, and differences in mitotic index were observed between the concentrations and the negative control; the
concentration of 1.0 mg mL* showed an index of 4.1%, and for 5.0 mg mL it was 3.7%. An index of chromosomal
changes of 0.1% was observed for a concentration of 5.0 mg mL*. The A. cepa test therefore showed that the
studied concentrations did not cause deformations in cells, cell death or mutagenic alterations.

Keywords: Genotoxicity, Mitotic index, Cell death.

Avaliacéo dos efeitos da infusdo das folhas de Ocimum selloi usando o0 modelo de Allium cepa

RESUMO

O Ocimum selloi € uma planta utilizada na medicina popular na forma de cha, no entanto, nenhum estudo relata a
acdo bioldgica do extrato aquoso desta planta. Este estudo teve como objetivo avaliar a citotoxicidade,
genotoxicidade e mutagenicidade em duas concentracBes de um extrato aquoso preparado por infusdo das folhas
de O. selloi utilizando o modelo do Allium cepa. A infuséo de O. selloi continha 107,1 + 1,27 mg AGE g*. No teste
de A. cepa, a concentracdo do extrato influenciou no indice de germinacéo; para 1,0 mg mL™, foi 60,78% e para
5,0 mg mL?, foi 51,14%. A avaliagdo do desenvolvimento radicular também mostrou diferencas entre as duas
concentragdes e o controle negativo, e diferengas no indice mitético foram observadas entre as concentragdes e 0
controle negativo; a concentragdo de 1,0 mg mL™ apresentou indice de 4,1% e para 5,0 mg mL™ foi de 3,7%. Um
indice de alteragdes cromoss6micas de 0,1% foi observado para a concentracdo de 5,0 mg mL™. O teste de A. cepa,
portanto, mostrou que as concentracBes estudadas ndo causaram deformagdes nas células, morte celular ou
alteracGes mutagénicas.

Palavras-chave: Genotoxicidade, indice mitético, Morte celular.
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Natural products have traditionally attracted attention
mainly in the context of medicinal herbal products, and
the consumption of natural products by people seeking a
healthier lifestyle has been growing year by vyear.
Additionally, medicinal plants have been widely used for
many purposes, including in therapies, cosmetics, food,
condiments, and as raw materials for herbal medicines
(Dar et al., 2017). Species of the Lamiaceae family have
a long history of use as culinary spices and in folk
medicine because they are rich in bioactive substances,
including the plants belonging to genus Ocimum, which
has commercial importance (Padalia et al., 2013).

The Ocimum genus comprises plants that contain
large amounts of antioxidant compounds such as vitamin
C, vitamin E, flavonoids, and carotenoids (Henrique et
al., 2017) and are important sources of essential oils
(Santos et al., 2016). Essential oils from the Ocimum
genus, popularly known as basil, are used in various
processes in the pharmaceutical, cosmetic and food
industries, and stand out for their unique aroma and for
containing metabolites that can be chemically and
biologically explored (Rewers and Jedrzejczyk, 2016).

For most plant species, especially medicinal ones, the
allelopathic effect predominates when leaf extracts are
employed (Rosado et al., 2009). In the Ocimum genus,
studies have been centered on essential oils, as they
demonstrate important biological activities (Martins et
al., 2010; Pandey et al., 2014), and have been used
traditionally to treat different diseases (Sajjadi, 2006).

The aqueous extract of the leaves of O. gratissimum
was investigated by Olamilosoye et al. (2018) to treat
acetic acid-induced colitis in male rats. The extract was
administered orally at doses of 200 and 400 mg kg per
day for 20 consecutive days, and a decrease in the effects
caused by induced colitis was observed.

Meanwhile, Chaudhary et al. (2016) analyzed the
antihyperglycemic influence of the aqueous extract of the
seeds of O. basilicum in rats with streptozotocin-induced
diabetes, and its effect on biochemical parameters, serum
electrolyte level, hematological indexes, and body weight
at doses of 250 and 500 mg kg?. Treatment with O.
basilicum extract reduced the glucose level in rats at both
dosage levels, and there were improvements in body
weight and in other parameters analyzed, showing that
this extract can be used to treat diabetes mellitus Il and
associated complications.

Zangeneh et al. (2019) studied the aqueous extract of
the leaves from O. basilicum and its potential healing
properties with regards to skin wounds. Twenty male rats
were treated with an ointment prepared with 3% aqueous
extract, and the healing of a cutaneous wound was
periodically evaluated. The authors concluded that
ointment based on O. basilicum extract has wound
healing properties, since its administration increased the
levels of skin wound contracture.

The plant investigated in this study is O. selloi, has
been used in traditional medicine as a tea, mainly to treat
digestive diseases, intestinal gases, and diarrhea (Campos
Mota and Flores Sanchez, 2013). Some studies have
reported the properties of the essential oil from this plant,
including as an analgesic (Franca et al., 2008). However,
studies focusing on aqueous extracts are still scarce with
the species of this genus, and O. selloi in particular has
no description in the literature.

Costa et al. (2015) evaluated the in vitro effect of the
essential oil of leaves and flowers of O. selloi on the
growth of mycelia and on the germination of spores of
Alternaria alternata, Colletotrichum gloeosporioides,
and Moniliophthora perniciosa. They evaluated
concentrations of 125, 250, 500, and 1000 pg mL™, and
the data showed that the essential oil, when applied at a
concentration of 1000 pg mL™, has inhibitory activity
against both mycelial growth and spore germination.

In this sense, cytotoxic, mutagenic, and genotoxic
tests are of great importance, especially when they are
fast and low cost, such as the Allium cepa model
(Rodrigues et al., 2016). The A. cepa test is considered
efficient for analyzing and monitoring the possible
genotoxic changes that certain substances may cause;
they are evaluated for cell proliferation, mitotic index,
and the presence of aberrations or chromosomal changes
(Frescura et al., 2013; Silva et al., 2015; Terceiro and
Oliveira, 2020). It has been used in studies related to the
analysis of bioactive substances of plant origin (Aragdo
et al., 2017; Alves et al., 2018) to identify potential risks
or benefits of using these plants.

Mutagenic effects may occur and are analyzed
through nuclear changes (Ozkara et al., 2015; Santos
Filho et al., 2019). This study aimed to determine total
phenolic content and evaluate the cytotoxic, genotoxic,
and mutagenic action of two concentrations of the
aqueous extract of the leaves of O. selloi using the A.
cepa model.

Plant material

Leaves of O. selloi were collected from the Horto de
Plantas Medicinais of the Federal University of Grande
Dourados (UFGD) with an exsiccate deposited at the
herbarium under the number 5689 and registered in
SISGEN as A055721.

The aqueous extract was obtained using fresh leaves
of O. selloi at 10% (vegetable mass and water volume).
The leaves were collected and promptly packed in sterile
packaging. The fresh leaves were crushed (3—5 mm) and
the extracts obtained by infusion in water heated to 98 +
2°C and kept in a closed container. The extract remained
in direct contact with the leaves for 30 min until it
reached room temperature (23 + 2°C). Then, it was
filtered and lyophilized (Cristo, Alpha 1-2 LD Plus).
This process was carried out in triplicate.
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Total Phenolic Content

The total phenolic content was determined using
Folin—Ciocalteu’s reagent as described by Djeridane et
al. (2006). The infusion (100 pL, 1 mg FM mL) was
added to 1 mL of ultrapure water and 500 pL of Folin-
Ciocalteu reagent (1:10 v/v) in water. After 1 min, 1.5
mL of Na,COs solution (20% w/v) was added. The final
mixture was incubated in dark for 2 h and the absorbance
was determined by spectrophotometry (FEMTO 700
PLUS) (A = 760 nm). Gallic acid (GA) was used as a
standard to construct a curve, and the result was
expressed in mg of gallic acid equivalent (GAE) per g of
lyophilized extract. The analyses were performed in
triplicate.

Allium cepa

Samples of the lyophilized extract from the leaves of
O. selloi were prepared at concentrations of 1.0 mg mL™*
and 5.0 mg mL by dilution with distilled water. Distilled
water and trifluralin at 0.84 pg mL " were used as positive
control and negative control, respectively. The seeds (30
units - Isla brand), free of pesticides, were placed in Petri
dishes and 3 mL of the relevant sample was added. They
were then incubated for 96 h at 23 + 3°C in a biochemical
oxygen demand incubator, a procedure adapted from
Leme and Marin-Morales (2009). The germinated seeds
(primary root emission) were counted manually, and the
root size was measured with the aid of a caliper
(Digmess). Then, the seeds were transferred to Falcon
tubes and soaked with Carnoy fixative solution (absolute
ethanol/acetic acid 3:1), where they remained for 6 h at
25 °C. Carnoy was again applied to samples, which were
then stored at -20°C. The seeds were washed with
distilled water and subjected to hydrolysis with 1 mol L-
! hydrochloric acid at 60 °C for 8 to 11 min. After they
were washed again, Schiffe's reagent was added, and the
samples were placed in dark for 2 h (Castro et al., 2020).
Slides were prepared with the meristems of the roots
from A. cepa exposed to the samples, and the readings
were performed using a Nikon microscope (Eclipse,
E200) at 400x magnification. Each sample was
composed of 10 slides resulting in 5000 cells. The
calculations were performed according to Francisco et al.
(2018), and presented as germination index (G1%), root
size (RS nm), mitotic index (M1%), mutagenicity index
(MTI%), cell death index (CDI%), and chromosomal

alteration index (CAIl%). They were performed in
triplicate. The results were analyzed with Microsoft
Excel 2016 with ActionStat supplementation. Tukey’s
test was performed with a significance level of 0.05 (p <
0.05).

The aqueous extract of leaves from O. selloi showed
differences in relation to the G1% between the different
concentrations of the extract and the negative control (p
< 0.05) and also in relation to the positive control (p <
0.05). Notably, there was also a reduction in the
germination index when the extract concentration
increased from 1.0 mg mL (Gl 60.78%) to 5.0 mg mL™*
(Gl 51.14%) (Table 1). Therefore, extract composition is
seen to disrupt the germination of A. cepa seeds
according to varying concentration, with germination
index decreasing as the concentration increases.
Regarding the evaluation of root development (RS), there
were significant differences between both the
concentrations of the extract and the negative (p < 0.05)
and positive (p < 0.05) controls.

These data are in agreement with the findings of other
studies in the literature. Borooah (2011) investigated the
cytotoxic and genotoxic effects of leaf extract from O.
gratissimum on meristematic cells of roots from A. cepa,
using concentrations of 1, 2.5, 5, 10, and 20% (v v*). The
data showed that all tested concentrations except 1%
inhibited root growth compared to the control. A study
by Sousa et al. (2018), in which the cytotoxic and
genotoxic effects of the aqueous extract of leaves and
stems of Costus spiralis (Jacq.) Roscoe were evaluated
using A. cepa (18, 9, and 4.5 mg mL1), showed that the
extracts inhibited the growth of A. cepa root depending
on the concentration of the extract, with the lowest
concentration showing the least inhibition and the most
concentrated dose the greatest inhibition. Castro et al.
(2020) evaluated the action of infusion of leaves of
Campomanesia sessiliflora using A. cepa, and observed
that there was a reduction in the germination index and a
reduction in the size of the roots at the highest
concentrations of the extract.

Plants biosynthesize several metabolites that have
defined protective functions and can present themselves
as allelopathic substances (Rocha et al., 2018). Our
results could have been influenced by the total phenolic
content of the sample, which was 107.1 £ 1.27 mg GAE

gt

Table 1. Germination index, root size, mitotic index, mutagenicity index and cell death index of the extract O. selloi leaves in A. cepa.

Extract Gl (%) RS (nm) MI (%) MTI (%) CDI (%) CAl (%)
1.0 mg mL* 60.78 £2.16b 429 £0.51b 4.1+0.3b - -

5.0 mg mL? 51.14 + 1.44c 3.65+0.43c 3.7+£0.4c - - 0.1+ 0.1b
NC 89.81 £ 3.37a 492+1.17a 5.7+0.4a - -

PC 4198 +1.12d 2.72 £0.63d 0.5+0.1d 3.9+0.2a 2.6+0.1a 9.2 £0.3a

Source: Authors. Gl (germination index); RS (Root size); MI (mitotic index); MTI (mutagenicity index); CDI (cell death index); NC
(negative control, distilled water was used); PC (positive control, 0.84 pug mL- trifluralin was used); CAI (Chromosomal Alteration

Index); Values expressed as mean + standard deviation.
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The concentration of phenolic compounds, according
to Rufino et al. (2010), can be classified as low if it is up
to 100 mg g%, average from 100 mg g™ to 500 mg g%, and
high when it has a concentration greater than 500 mg g2,
therefore, the concentration in the O. selloi extract can be
classified as average. Phenolic substances can interfere
with germination and root development, reducing their
size. Aslam et al. (2017), Cheemacetal. (2012), and Sousa
et al. (2018) have suggested that depending on the
concentration of the extract and its composition, these
substances may influence the root growth of A. cepa.

In the evaluation of the MI, significant differences
were observed between concentrations of the extract and
the negative control (p < 0.05), with values of 4.1% for
1.0 mg mL* and 3.7% for 5.0 mg mL, compared with
5.7% for the negative control. The positive control Ml
value was 0.5%, as shown in Table 1. This result may be
explained by the phenolic substances present in the
sample (Table 1).

According to Leme and Marin-Morales (2009), Ml
can be used as a parameter to assess the cytotoxicity of a
variety of substances. Thus, cytotoxicity tests are
essential for characterizing the intrinsic ability of
substances to cause metabolic alteration in cells (Aragéao
et al., 2017). The aqueous extract from O. selloi exerts a
cytotoxic effect on A. cepa seeds, and as the concentration
of extract increases, it is more cytotoxic, although not in a
dose-dependent manner. However, the concentrations
used in this study did not cause deformations in the cells,
so the MTI was zero, and the same was true for the CDI.

In a study by Manimozhi (2016), the effect of the
extract obtained from the fresh leaves of Ocimum
sanctum L. was evaluated using A. cepa at different
concentrations (0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, and 4.0%).
There was a decrease in MI with an increase in the extract
concentration, and the author inferred that the application
of the extracts of fresh O. sanctum leaves may have a
cytotoxic effect on the meristematic tissues of A. cepa.

For the CAI, the concentration of 5.0 mg mL™*
showed an index of 0.1%, while no changes were
observed for the 1.0 mg mL™ concentration or for the
negative control (Table 1). Analysis of CAI indicates
damage caused to cells because of exposure to toxic
agents (Bagatini et al., 2007).

The A. cepa test provides a quick analysis, since the
occurrence of chromosomal changes can be observed
during the phases of cell division, and is considered an
indicator of mutagenic action caused by elements and
agents that can both disrupt chromosomes and cause their
loss, according to Santos Filho et al. (2019).

The aqueous extract of O. selloi leaves showed an
average phenolic compound content. The A. cepa test
showed that the concentrations of the extract did not
cause deformations in the cells, resulting in the absence
of mutagenicity and cell death; low chromosomal

alterations in percentage terms only at the highest
concentration, suggest that, in the studied concentrations,
the extract did not show cytotoxic action.
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