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Abstract

The latex obtained from Hancornia speciosa Gomes (Mangabeira tree) is widely used in traditional medicine to treat
a variety of diseases, including diarrhea, ulcer, gastritis, tuberculosis, acne and warts. In this study, the cytotoxicity and
genotoxicity effects of H. speciosa latex on the root meristem cells of A//ium cepa were examined. Onion bulbs were
exposed to different concentrations of latex and then submitted to microscopic analysis using Giemsa stain. Water was
used as a negative control and sodium azide as a positive control. The results showed that, under the testing conditions,
the mitotic index (MI) of the onion roots submitted to latex treatment did not differ significantly from the negative
control, which suggests that the latex is not cytotoxic. Low incidence of chromosome aberrations in the cells treated
with H. speciosa latex was also observed, indicating that the latex does not have genotoxic effect either. The MI and the
chromosome aberration frequency responded to the latex concentration, requiring more studies to evaluate the dosage
effect on genotoxicity. The results indicate that in tested concentrations H. speciosa latex is probably not harmful to
human health and may be potentially used in medicine.
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Avaliacio da citotoxicidade e genotoxicidade do latex de Hancornia speciosa
usando o modelo da raiz de Allium cepa

Resumo

O latex obtido de Hancornia speciosa ¢ amplamente utilizado na medicina popular para tratar uma variedade de
doengas, tais como: diarreia, tlcera, gastrite, tuberculose, acne e verrugas. Nesse estudo, foram avaliados os efeitos
citotoxicos e genotoxicos do latex de H. speciosa sobre as células meristematicas das raizes de Allium cepa. Os bulbos
das cebolas foram expostos a diferentes concentragdes de latex e depois submetidos a analise microscopica usando
o corante Giemsa. A agua foi usada como controle negativo e a 4zida sddica como controle positivo. Os resultados
mostraram que o indice mitotico (IM) das raizes de cebola submetidas ao tratamento com latex, nas condigdes testadas,
ndo diferiram significativamente do controle negativo, e sugerem que o latex néo ¢ citotoxico. Também foi observada
uma baixa incidéncia de aberragdes cromossomicas nas células tratadas com latex de H. speciosa, o que sugere que o
latex também ndo possui efeito genotoxico. O IM e a frequéncia de aberragdes cromossémicas foram dependentes da
concentracdo de latex. Outros estudos devem ser realizados para avaliar o efeito da dose na genotoxidade. Os resultados
indicam que o latex de mangabeira, nas concentragdes testadas, provavelmente nao ¢ danoso para satide humana e
pode ter potencial para ser usado na medicina.

Palavras-chave: Cerrado, medicina popular, mutagénese.

1. Introduction

The World Health Organization (WHO) has estimated
that 80% of the world population relies solely or largely on
traditional medicines for health care (Bannerman, 1982),
and there is speculation that more than two billion people
may heavily resort to medicinal plants (Smith-Hall et al.,
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2012). Despite the therapeutic advantages of medicinal
plants, their potential toxicity has not been recognized by
the general public or by professional groups of traditional
medicine (Soetan and Aiyelaagbe, 2009), and many plant
species commonly considered medicinal can contain
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potentially dangerous substances (Rodrigues et al., 2011).
Recent research studies conducted in vitro and in vivo
assay have revealed that many plants used as food or in
traditional medicine have cytotoxic and genotoxic effects
(Sehgal et al., 2006; Dalla Nora et al., 2010; Luz et al., 2012;
Ping et al., 2012). Therefore, evaluating the toxicological
effects of any herbal extract intended to be used in humans
is of utmost importance.

One way to evaluate the toxicity of natural extracts
of natural extracts of plants and/or medicinal plants, is
the Allium cepa assay. This in vitro test is very useful
as a first-tier analysis of cytotoxicity and genotoxicity,
because of the simplicity, low relative cost, versatility
and minimum laboratory facilities required for its
performance (Khora et al., 1997). Moreover, the results
obtained using the 4. cepa root model show a high degree
of conformity with the results obtained from mammalian
assays (Luz et al., 2012).

Hancornia speciosa belongs in the Apocynaceae family
and is commonly known as mangabeira. The latex from this
species is widely used in traditional medicine to treat a variety
of diseases, including diarrhea, ulcer, gastritis, tuberculosis,
acne and warts (Pott and Pott, 1994; Ferreira et al., 2007).
Moraes et al. (2008) demonstrated scientifically that this
latex has gastro protective and healing activities in mice.
More recently, its angiogenic properties were demonstrated
using the chicken chorioallantoic membrane (CAM) assay
model (Almeida et al., 2014). The objective of this study
was to evaluate the cytotoxicity and genotoxicity potential
of H. speciosa latex through in vitro genotoxicity bioassay
on mitotic cells of 4. cepa root tips.

2. Material and Methods

2.1. Latex extraction

The latex of H. speciosa was collected from Goias State
University tree collection, in the city of Ipameri, (Goias
State, Brazil). A voucher specimen was deposited at the
University Herbarium (Goias State University, Anapolis,
Goias, Brazil); the exsiccate was given the number 4875.
The latex was collected into a sterile container through
cuts made into the tree trunk. The cuts were made in the
bark with a knife and had approximately 10-cm length and
0.5-cm depth. The milky sap was submitted to different
methodologies to prevent coagulation. Distilled water
was added to latex at 1, 5, and 10% final concentrations.

2.2. Allium cepa assay

2.2.1. Pre-treatment

The A. cepa bulbs were grown in tap water at room
temperature for 2-3 days. When the roots were 2-4 cm in
length, the bulbs were treated with different concentrations
of mangabeira latex (1, 5, and 10%). Another set of plants
was placed in azide sodium (2M) as a positive control,
while for negative control, a set of A. cepa was grown in
water. The solutions were changed daily, and after 48 hours
the root tips from each bulb were harvested and fixed in
Carnoy’s fixative solution (1:3 acetic acid: alcohol) for
24 hours. Then, they were taken to plate preparation or
stored in 70% alcohol.

2.2.2. Slides preparation

After pre-treatment, the root tips were rinsed a few
times with distilled water. They were hydrolyzed with
SM HCI solution at room temperature for 20 min. After
hydrolysis, the roots were dissected in acetic acid (45%)
and squashed with cover slip. The cover slips were removed
after freezing in liquid nitrogen and stained with Giemsa
(5%) for 5-10 min.

2.2.3. Slides analysis

The slides were evaluated using an Optical Microscope
LEICA with 40 or 100 times magnification. In total
1,000 cells were analyzed per bulb, in 5 bulbs per treatment.
The cytotoxic potential was calculated through observation
of the mitotic index (MI). The MI was calculated for each
treatment using the number of dividing cells / total number
of cells (Seth et al. 2008). The genotoxic potential was
estimated by the frequency of anomalies in the mitotic
cycle (AMC) and the incidence of micronuclei (M).

2.2.4. Statistical analysis

The groups were divided into five treatments, each
containing five replications, and the values were measured
through variance analysis (ANOVA) and compared through
Tukey test (SISVAR, 2010). P values of less than 0.05
(P<0.05) were considered as indicative of significance.

3. Results

Table 1 shows the effect of different concentrations of
H. speciosa latex on root tips of A. cepa. To evaluate the
cytotoxicity the mitotic index (MI) was considered, and

Table 1. Cytogenetic analysis of A. cepa root tips exposed to different concentration of H. speciosa latex.

Cytotoxicity Genotoxicity
Treatments Total number Interphase Division Mitotic index gzi%l:zgscgn(:: Fr.equency of
of cells cells cells . Micronucleus
(%) Aberrations M %)
(CA %)
Latex 1% 5.033 4.015 1.018 20.2 A 0.01 A 0A
Latex 5% 5.027 3.678 1.349 26.8 A 0.15A 0.01 A
Latex 10% 5.024 3.503 1.521 302A 047 A 0A
Water 5.060 3.735 1.325 26.1 A 0A 0.05A
Sodium azide 5.110 4.455 655 12.8*B 5.6*B 1.6*B

Same letters represent no significant difference using Tukey test. *p<0.05
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to evaluate the genotoxicity the presence of micronucleus
(M) and chromosome aberrations (CA) was recorded.

The results showed that the MI for H. speciosa latex
does not differ significantly from the negative control,
but it is significantly different from the positive control
(p<0.05). This indicates that H. speciosa latex does not
have a cytotoxic effect on 4. cepa cells and the sodium
azide has inhibitory and cytotoxic effect on the mitotic
index (Khan et al., 2009). The MI increased progressively
according to the increase in latex concentration (Table 1).

Chromosome aberrations were observed in very low
frequency in all stages of mitosis. Table 1 shows the
frequency of chromosome aberration in each treatment,
and Figure 1 shows the types and frequency of each
abnormality. To evaluate chromosome abnormalities
through 4. cepa test, several types of chromosome
aberrations were considered. Chromosome stickiness
means loss of normal appearance, and it presents sticky
surface, causing chromosome agglomeration. Disturbance
during metaphase and anaphase arises because of the
effect of the treatment on the spindle, which leads to
failure of the spindle mechanism. The chromosome
bridge rises when the chromosome fails to separate due
to chromosome stickiness. Micronuclei often result from
acentric or lagging chromosome fragments that fail to
incorporate into daughter cell nuclei during telophase.
Chromosome bridges and lagging chromosome were
the most common aberrations observed with latex
treatment. In the positive control sample, the number of
chromosome aberrations was significantly higher than
with the latex treatment.

160

4. Discussion

Although an expressive number of medicinal plant
species from the Brazilian Cerrado are known and used in
popular medicine, detailed studies of their pharmacological
and biological activity are still needed. In the case of
H. speciosa, some scientific studies have showed the
pharmacological potential of different parts of this plant.
The extract obtained from the leaves has a hypotensive
effect (Ferreira et al., 2007; Silva et al., 2011), the bark
has anti-bactericidal activity (Moraes et al., 2008), and
the latex has anti-inflammatory (Marinho et al., 2011)
and angiogenic activities (Almeida et al., 2014). All these
studies have been important to validating popular use of
the mangabeira in diverse health practices.

Despite the pharmacological potential, the latex needs
to be evaluated for biocompatibility in living tissues
before its use. Biocompatibility has become the main
requirement for medical application of materials and
devices. The determination of cytotoxicity and genotoxicity
is part of the initial evaluation process established by ISO
standards 10993-3 (ISO, 1992a) and 10993-5 (ISO, 1992b).
This is why H. speciosa latex was evaluated through the
Allium cepa assay.

The Allium cepa assay has been widely used for
evaluation of cytotoxic and genotoxic activity of various
compounds (Del Campo et al., 2005; Liu et al., 2009;
Frescura et al., 2013). Also, it has been validated as an
international collaborative study under the United Nations
Environmental Program (UNEP), World Health Organization
(WHO) and US Environmental Protection Agency (USEPA),
and as an efficient test for genetic monitoring. In the present
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Figure 1. Occurrence of chromosome aberrations on root tip cells of 4. cepa after treatment with different concentrations

of H. speciosa latex.
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study the cytotoxic and genotoxic effects of H. speciosa
latex were tested in 4. cepa root tip meristem model and
compared to a mutagenic drug (sodium azide).

The mitotic index (MI), characterized by the total number
of cells in the cell cycle, has been a parameter to assess the
cytotoxicity of several agents. The cytotoxicity level of
an agent can be determined by an increase or decrease in
the MI. MIs significantly lower than the negative control
can indicate alterations deriving from the chemical action
in the growth and development of the exposed organism.
On the other hand, MIs higher than the negative control
result from an increase in cell division, which can be
harmful to the cells and lead to disorderly cell proliferation
and even to the formation of tumor tissues (Leme and
Marin-Morales, 2009). The increase in the mitotic index
may result from shortening in the duration of the mitotic
cycle, which allows interphase cells to enter the subsequent
division stage (Al-Ahmadi, 2013).

In the present study no significant difference was
observed between the latex treatment and the negative
control. However, an increase could be observed in the MI
and in the frequency of chromosome abnormality values
with the increase in the latex concentration. Therefore, more
studies are required to evaluate the appropriate dosage of
this natural component during treatment. The cytotoxic
and genotoxic results obtained in the present study are
in agreement with Almeida et al. (2014), who tested the
H. speciosa latex cytotoxicity and genotoxicity in mice
fibroblast culture cells using the red neutral test and comet
assay; these authors concluded that the H. speciosa latex
(diluted 1:1 in water) does not present toxicity in vitro.
In the same study, the authors evaluated the angiogenic
potential of H. speciosa latex and observed an increase in
the vascularization of chorioallantoic membrane (CAM)
eggs, which suggested an angiogenic effect (Almeida et al.,
2014). Maybe the increase in MI observed in this study
can be associated to this angiogenic potential, since the
angiogenesis process is characterized by cell proliferation.

In another study, Marinho et al. (2011) evaluated the
H. speciosa toxicity in mice after oral latex administration
analyzing the following parameters: convulsion, hyperactivity,
seduction, grooming, loss of righting reflex, increase
and decrease in respiration, and food and water intake.
The results showed that H. speciosa latex does not have
any toxic effect in mice. This work corroborates our
analysis, suggesting that H. speciosa latex is not harmful
to human health and could potentially be used in medicine.

5. Conclusion

The present study showed that H. speciosa latex does
not present chromotoxic and mitodepressive effects on
meristematic cells of A. cepa for the tested concentrations.
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