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ABSTRACT
The present paper evaluated the toxicity of effluent released into the Tiete River, in Barra Bonita
City, São Paulo State, using the test micronucleus with Tradescantia pallida. Young inflorescences
of T. pallida (n = 20) were partially immersed in one of three treatments: water containing effluent,
a positive control (0.1% formaldehyde), and a negative control (distilled water). The results showed
a statistically significant difference (p < 0.05) between groups, indicating the genotoxicity of the
effluent.
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RESUMO
O presente estudo avaliou a toxicidade de efluentes lançados no Rio Tietê, na cidade de Barra
Bonita/SP, utilizando o teste do micronúcleo em Tradescantia pallida. Inflorescências jovens
(n=20) de T. pallida foram parcialmente imersas em água do efluente e os outros dois grupos:
controle positivo (0,1% de formaldeído) e controle negativo (água destilada). Os resultados
mostraram uma diferença estatisticamente significativa (p<0,05) entre os grupos, indicando
genotoxicidade do efluente.
Palavras-chave: Tradescantia. Micronúcleos. Bioensaio. Genotoxicidade.

Toxicity tests using plants are an efficient tool for biomonitoring and evaluation of the
genotoxicity of environmental contaminants (UMBUZEIRO et al., 2007; GUIMARÃES and
PEDROSO, 2012). Clones of the genus Tradescantia have been used in genotoxicity tests and



HOLOS Environment, v.14 n.1, 2014 - P. 98
ISSN:1519-8634 (ON-LINE)

biomonitoring (MISÍK et al., 2011) of pollutants, pesticides, and herbicides (RODRIGUES et al.,
1996; RODRIGUES et al., 1997).

The Tradescantia micronucleus bioassay (Trad-MCN) is a cytogenetic test that can easily be
counted. The Trad-MCN consists of a set of procedures for exposure of young inflorescences of
Tradescantia to contaminants and quantification of micronuclei formed in pollen mother-cells,
visible at the young tetrad stage (MA, 1981). Trad-MCN has been used to evaluate the genotoxicity
of water, air, and soil and of potential mutagens (RODRIGUES, 1999; PRAJAPATI and
TRIPATHI, 2008; SAVÓIA et al., 2008; MISÍK et al., 2011).

Clones are used for their genetic uniformity, reducing variability in response and allowing
improved interpretation of results. However, difficulties in obtaining and maintaining the plant,
particularly in tropical regions, limit its use.

T. pallida has been reported to be an effective tropical substitute for Tradescantia clones in
the micronucleus test (SUYAMA et al., 2002; MIELLI et al., 2009), and it employed in the present
study.

In urban areas where industrial effluents are discharged, the increased of the  micronuclei
have been observed in tetrads of T. pallida (UMBUZEIRO et al., 2007), and genotoxicity has been
reported in Allium cepa exposed to samples from the Paraiba do Sul River (OLIVEIRA et al.,
2011). According to Von Sperling (1996) and Abessa (2003) wastewater’s toxicity to aquatic
organisms is due to the presence of numerous organic and inorganic compounds.

The present study evaluated the genotoxicity of water near an area where urban effluent is
released into the Tiete River in Barra Bonita city, São Paulo State by measuring the frequency of
micronuclei T. pallida (Trad-MCN).

The urban effluent, obtained near the city center, is a mixture of urban runoff and treated
sewage, which are both released into the Tiete River (22°29′59.39′′–48° 33′52.30′′W). Water quality
was determined by measuring pH, conductivity (µS), dissolved oxygen (mg/L), temperature (°C),
and dissolved solids (mg/L) (APHA, 2005). Following these analyses, the samples were refrigerated
(4°C) and forwarded to the laboratory for tests of mutagenicity using T. pallida.

1. METODOLOGIAS

The inflorescences of T. pallida used in the bioassay were obtained from a wooded field
considered to be a reference area (MIELLI et al., 2009). Only turgid inflorescences were used for
the experiment.

Sixty cuttings with young inflorescences (approximately 15 cm) were divided equally into
three groups and maintained for 24 h partially immersed in 400 mL of potable water, with constant
aeration. Next, the potable water was replaced with the test solutions: negative control (distilled
water), positive control (0.1% formaldehyde in distilled water), and effluent. The cuttings were
partially immersed for 8 h in the test solutions (exposure period). After exposure, the cuttings were
returned to potable water for 24 h (recovery time) as required for the progress of meiosis and for the
stem cells of pollen grains to reach the stage of early tetrads (MA, 1983).

Following the exposure and recovery time, the inflorescences were fixed in solution of
acetic acid and ethanol (1:3), as previously reported (MA, 1981). To prepare slides for viewing,
samples were dissected with needles; the glumes were removed to expose the buds, which were
placed on glass slides, and acetocarmine was added. Ten slides were prepared for each group, and a
randomly chosen group of 300 tetrads was counted on each slide at a magnification 400X using a
light microscope (ZEISS, GERMANY). The frequency of micronuclei was expressed as a
percentage (total number of micronuclei per 100 tetrads). The Shapiro–Wilks test was used to test
for normality and ANOVAs were performed to compare groups (p < 0.05).
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2. RESULTS AND DISCUSSION

The physical and chemical parameters of the effluent are shown in Table 1.

Table 1 - Physico-chemical parameters of the effluent and Brazilian Legislation (Conselho Nacional do
Meio Ambiente)  CONAMA 357/05 (BRASIL, 2005).

Parameter Urban Effluent CONAMA 357/05 (Class II)

pH 8.05 6 – 9

Conductivity (μS) 127 100

Dissolved Oxygen (mg/L) 1.03 > 6

Temperature (°C) 21.11 -

Dissolved solids (mg/L) 0.083 500

The frequency of micronuclei in T. pallida in each of the three groups is shown in Figure 1.
Urban effluent caused an increase in the frequency of micronuclei in T. pallida compared to the
control group (p < 0.05). The frequency of micronuclei in T. pallida exposed to effluent did not
differ significantly from the positive control (p > 0.05). The micronuclei frequency observed in the
positive control group differed significantly (p < 0.01) from the negative control (Figure 1).

Figure 1. Frequency of micronuclei in T. pallida in the 3 groups: negative control (distilled water), effluent,
and positive control (0.1% formaldehyde). The negative control (a) ≠ effluent (b) (p < 0.05) and effluent (b)
≠ formaldehyde 0.1% (c) (p < 0.01). The formaldehyde 0.1% (c) ≠ control (a) (p < 0.001).

The percentage of micronuclei observed in T. pallida exposed to effluent differed from the
negative control group, indicating genotoxicity. Thus, the effluent collected is considered polluted.
The conductivity and dissolved oxygen parameters are nonstandard CONAMA 357/05 (BRASIL,
2005), indicating the presence of pollutants (CETESB, 2009). The conductivity of effluent was high
(127 μS/cm). According to CONAMA 357/05, the maximum value for unpolluted water is 100
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μS/cm. Conductivity provides an indirect  measure  of the  concentration of   pollutants. In   general,
levels  above 100 μS/cm indicate impacted environments (CETESB, 2009).

The value obtained for dissolved oxygen of the effluent was 1.06 mg/mL being in
disagreement with the standard CONAMA 357/05 (BRASIL, 2005). Conductivity serves as an
indicator of substances such as domestic sewage and industrial waste in aquatic ecosystems.
Oxygen is also an indicator of contamination by organic effluents (VON SPERLING, 1996).

There is no evidence that nonstandard value for these two parameters cause genotoxicity;
however, they are indicators of an environment impacted by domestic and industrial effluents
(CETESB, 2009) which also contains genotoxic substances (DUAN et al., 1999; STEINKELLNER
et al., 1999; THEWES et al., 2011) regardless of more specific analyses. Urban effluent is one of
the main sources of contaminants, which includes a myriad of organic substances as well as
residues of medicines, metals, hydrocarbons, pesticides, and other toxic contaminants, whereas
detergents are commonly associated with sewage (ABESSA et al. 2005, 2008; AMBROZEVICIUS
and ABESSA, 2008; PEREIRA et al., 2012; SERIANI et al., 2013).

3. CONCLUSIONS

The genus Tradescantia is sensitive to potentially genotoxic environmental contaminants, as
previously described (KLUMPP et al., 2006; MIELLI et al., 2009). In our study, T. pallida was
effective in evaluating the toxic effects of genotoxic pollutants presents in urban effluents. Thus,
micronuclei represent a simple, efficient, fast, and inexpensive alternative method to evaluate the
genotoxic potential of environmental contaminants (BATALHA et al., 1999).

In this study, it detected the presence of mutagenic agents in urban effluent by measuring
increased numbers of micronuclei in tetrads of T. pallida. However, the active elements could not
be identified.
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