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 ARTICLE INFO  ABSTRACT 
 

 

The expressive use of medicinal plants promotes a growing need to understand the properties of vegetal 
compounds and their possible biologically active behaviors. Studies focusing on Croton heliotropiifolius 
have reported a predominant presence of alkaloids, polyphenols and reducing compounds. This species is 
reported as useful in relieving stomach pain and dysentery and as an antipyretic. This study aimed to 
evaluate the hemolytic capacity of the methanolic extract of C. heiotropiifoliusbyin vitroosmotic fragility 
assay in erythrocytes, and determine the antioxidant potential of this extract using the 2,2-diphenyl-1-
picrylhydrazyl (DPPH)method. The osmotic fragility assay was performed at the concentrations 50, 100, 
250, 500, 750 and 1,000 μg/mL of extract. For the in vitro photocolorimetry of free radical sequestration 
using DPPH, the concentrations used were 50, 100 and 200 μg/mL. The methanolic extract of C. 
heliotropiifolius showed a low in vitro hemolytic activity under the test conditions. The highest 
concentration (1,000 μg/mL) showed a statistically significant difference (p<0.001) in relation to the other 
concentrations, but reached a percentage of 2.95%,a low percentage to confirm hemolysis. Regarding 
antioxidant capacity, all the concentrations tested presented statistical differences at a level of 
significance of p<0.001. The improvement in the antioxidant activity index followed an increase in 
extract concentration. Thus, it is probable that there is no damage to the erythrocyte membrane and that 
the extract has compounds able to stabilize free radicals. Our study provides important data, contributing 
to a possible development of herbal medicines in addition to improving the scientific knowledge on 
Croton heliotropiifolius. 
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INTRODUCTION 
 
Many species of herbs are used as phytotherapics by the 
population (Bagatini et al., 2007). Due to an expressive use of 
medicinal plants, there is a growing need to understand the 
properties of vegetal compounds and their possible 
biologically active behaviors (Del Ré et al., 2012). Studies 
aiming to analyze the performance of compounds in cellular 
homeostasis evaluate the ability of substances to affect 
membranes, which may lead to cellular damage (Mohandas et 
al., 2008). Cytotoxic analyses using hematological 
components, cells required for hemodynamic maintenance, 
have been demonstrating that several herbs are capable of 
causing osmotic disturbances and morphological changes in 
erythrocytes (Maiworm et al., 2008). In contrast, the potential  
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of some plant extracts to retard or inhibit the oxidation of 
molecules by suppressing chain oxidation reactions provides a 
protective effect which enables the use of such plants in 
complementary medicine (MahboubI et al, 2013). Chronic 
oxidative stress is responsible for many degenerative diseases, 
such as asthma, gastrointestinal diseases, heart disease, 
autoimmune diseases and Alzheimer's (Lushchak, 2014; Sies, 
2015). Such antioxidant capacity is present in several natural 
constituents, such as α-tocopherol (vitamin E), β-carotene, 
ascorbate (vitamin C) and phenolic compounds (phenolic acids 
and flavonoids) (Sousa et al., 2007). The species Croton 
heliotropiifolius Kunth, popularly known as "velamen" due to 
its tiny hairs, is endemic to the Brazilian Northeast region and 
can be found frequently in the Caatinga, swamps, Restingas 
and the Cerrado (Randau, 2001). Studies focusing on Croton 
heliotropiifolius reported a predominant presence of alkaloids, 
polyphenols and reducing compounds. This species is reported 
as useful in relieving stomach pain and dysentery and as an 
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antipyretic (Randau, 2001). Since few studies
conducted to improve the understanding 
activities and the toxic behavior of Croton
Kunth, this study aims to evaluate the cytotoxic
methanolic extract of this species through an
fragility assay using erythrocytes. This test
conducting a preliminary evaluation of plant
determining the antioxidant potential of the
free radical sequestration method (DPPH).  
 

MATERIALS AND METHODS 
 
Plant material  
 
Leaves of C. heliotropiifolius were obtained
of the municipality of Garanhuns, Pernambuco
Brazil. An exsiccate was prepared and 
Andrade Lima Dárdano Herbarium of 
Research Institute (IPA) under the catalog number
identified by a botanist of that institution.  
 
Obtaining the methanolic extract  
 
The extract was obtainedusing the maceration
described by Filho, Yunes (1998).Leaves
macerated for 10 days in methanol (1,000
temperature and subjected to sporadic stirring.
the mixture was filtered and the resulting
processed using a BUCHI Switzerland rotary
temperature of 60°C until the total evaporation
 
Osmotic Fragility Assay  
 
The osmotic fragility assay performed was
methodology described by Darcie and
Commercial lamb blood samples (Laborclin®

the extract for 60 minutes at room temperature
concentrations: 50 μg/mL, 100 μg/mL, 
μg/mL, 750 μg/mL and 1,000 μg/mL, diluted
sodium chloride solution (0.9%). Then,
containing blood and extract were centrifuged
min) and the supernatant was analyzed using
vis 1800 spectrophotometer, resulting in a dose
containing the percentage of estimated hemolysis
absorbance values obtained. A negative
established using an isotonic solution of 
(0.9%), and a positive control was established
water. Both underwent the same procedures
The assay was performed in duplicate, and
percentage was determined using the absorbance
positive control, designated as 100%. 
 
Antioxidant Activity 
 
The antioxidant activity of the leaf 
heliotropiifolius was determined using
photocolorimetry, which was performed by 
radicals using the 2,2-diphenyl-1-picrylhydrazyl
method (Mensor et al., 2001). This analysis 
ability of the compounds to donate a proton
stabilizing the free radical. To perform the assay,
were prepared by adding 1 mL of DPPH 
Sigma, Germany) into 2.5 mL of extract solutions,
diluted in ethanol at the concentrations 50,
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Inhibition of DPPH activity (%)
 
where A = Absorbance of the
sample, B = Absorbance of the
of the extract.    
 
Statistical analyses  
 
Hemolytic percentages and antioxidant
analyzed by analysis of variance
Tukey test. Results with 
significant. The software used was
 

RESULTS AND DISCUSSION
 
Osmotic Fragility Assay  
 
The osmotic fragility assay 
under the tested conditions, 
hemolysis (Figure 1), considering
should be considered high when
higher than 40% and low when
10% (Nofiani et al., 2011).  
 

Figure 1. Dose-response curve showing
erythrocytes subjected to

 
The highest concentration tested,
significant statistical difference
other concentrations, but reached
which is a value low to confirm
likely no damages to the 
hemolytic action of the different
to a number of non-specific
surfactant compounds that produce
solubilizing the plasma membrane
promotes changes in the permeability
(Aparicio et al., 2005). Saponins
resulting from their ability to interact
cell membrane of red blood cells,
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molecules, causing a deformation in the membrane and, as a 
consequence, extravasation of the intracellular content 
(Dewick, 2002; Karabaliev et al., 2003). This compound was 
absent in the phytochemical analyses of the species C. 
heliotropiifolius (Silva et al., 2016).  
 
Antioxidant Activity 
 
Physiological processes such as respiration and metabolism 
result in the formation of free radicals (Tegeli et al., 2014). 
Although there are many antioxidant mechanisms in the body, 
occasionally such mechanisms are not sufficient to eliminate 
reactive species when there is an overproduction of reactive 
species, leading to an imbalance called oxidative stress 
(Cervellati et al., 2014, Kumar, 2011; Lushchak, 2014; Sies, 
2015). Research has shown that the intakeof antioxidantsis 
very important to reduce the damage caused by reactive 
species (Rezaire et al., 2014). Natural products contain several 
compounds with an antioxidant activity (Almeida et al., 2011). 
This study evidenced that the methanolic extract of C. 
heliotropiifolius showed a DPPH clearance activity. All 
concentrations tested presented statistical differences at a level 
of significance of p<0.001. The improvement in the 
antioxidant activity index followed an increase in the extract 
concentration (Table 1), suggesting that the extract has 
compounds with the ability to stabilize free radicals.  
 

Table 1. Results for the antioxidant activity of methanolic 
extracts of C. heliotropiifolius leaves using the DPPH radical 

 
Methanolic extract of Croton 
heliotropiifolius (μg/mL) 

Antioxidant Activity 
(%) 

50 10.6 ± 0.33 
100 13.8 ± 0.21 
200 20.2 ±0.7 

 
Extracts with an antioxidant potential are generally rich in 
phenolic and polyphenolic compounds (Conforti et al., 2005). 
Such compounds derived from medicinal herbs have been 
isolated in several plant families (Boudet, 2007; Razavi et al., 
2008). Flavonoids are metabolites mostly associated with 
antioxidant activity (Van Den Berg et al., 2000) since they 
have a carbon skeleton favorable for the stabilization of free 
radicals. Studies have been demonstrating the presence of this 
class of compounds in C. heliotropiifolius (Randau, 2001; 
Silva et al., 2016).  Other species of the genus Crotonalsohave 
an antioxidant ability: C. celtidifolius (Nardi et al., 2003), C. 
nepetaefolius (Morais et al., 2006) and C.argyrophylloides 
(Catunda Jr et al., 2002). The antioxidant potential of C. 
heliotropiifolius was previously reported by Evangelica 
(2011), who reported higher values of antioxidant activity in 
the ethanolic extract when compared to our results. This can be 
attributed to the presence and the concentration of phenolic 
compounds found in the extract tested. Variations in the 
content of bioactive compounds are associated to factors such 
as solvent type, methodology used for the extraction process, 
plant physiology, climate, soil, luminosity, temperature, 
rainfall, nutrition, time and collection time (Gobbo-Neto; 
Lopes, 2007; Morais, 2009). Thus, it is possible to distinguish 
the intensity of the antioxidant action shown by plants. It is 
mainly determined by the number and the positions of 
hydroxyls of phytochemical compound molecules present in 
their composition (Melo et al., 2008).  Our study provides 
important data, contributing to a possible development of 

herbal medicines in addition to improving the scientific 
knowledge on Croton heliotropiifolius.  
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