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ABSTRACT 
 
The use of medicinal plants is old in society. Several studies have been conducted to assess the biological potential 
of plant species. One of the studied families is Bignoniaceae. This research aimed to evaluate the antimicrobial and 
cytotoxic activity of Handroanthus ochraceus. The antibacterial activity was determined by the Minimum Inhibitory 
Concentration (MIC) and to evaluate the samples cytotoxicity was conducted the MTT (3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide) tetrazolium reduction assay. As the results, the plant species has no antibacterial 
activity against bacterial strains tested, about cytotoxicity, extracts of leaves and twigs varied their toxicity 
according to tested concentrations. Further researches that aimed other biological activities are required. 
 
Keywords: Handroanthus ochraceus; Antimicrobial activity; Cytotoxic activity 
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 
The use of medicinal plants is older, as the emergence of first civilizations. Healing power of plant species was 
revealed empirically and for many years was the main therapeutic alternative for treatment of several diseases. 
However, with science advancement, new therapeutic methods have been developed, for example, industrially 
produced medicines [1]. 
 
Even with technological advances, the use of plant extracts to treat illnesses is effective in development countries, as 
a part of population are low-income and mostly have no access to industrially produced medicines [2]. 
 
The association of modern technology to traditional knowledge provides to Plantae, great contributions to 
production of new industrial drugs, where 25 % of all modern medications being derived directly or indirectly from 
medicinal plants [3] and when it comes to drugs with antimicrobial and antitumor activity, this percentage reaches to 
60 % [4]. 
 
In the last years, many antimicrobial drugs proved to be ineffective due to some microorganism’s resistance. 
Besides, its strong side effects and high cost have generated interest on researchers in finding in medicinal plants an 
alternative therapy, which can be less aggressive in humans [5]. 
 
Handroanthus ochraceus belongs to Bignoniaceae family. This family is considered extremely important for present 
many active constituents and pharmacological activities. In traditional medicine, species belonging to this family are 
used for treatment of skin diseases, cancers, gastrointestinal and respiratory diseases, among other [6]. 
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Handroanthus ochraceus (Cham.) Mattos is popularly known as Yellow Lapacho, Pau D'arco, Yellow Poui, Yellow 
Ipe and Pau D'arco Amarelo. Has a wide geographical distribution and it is present at Brazil, in North, Northeast and 
Midwest regions and in phytogeography areas of Cerrado, Caatinga and Atlantic Forest [7]. 
 
It is a tree measuring from 6 to 14 meters, with tortuous stem. Flowering period occurs from the end of July until 
mid-September in Southern Hemisphere, when it is completely stripped of leaves. Pollination is done by bees and its 
fruits ripen in September until mid-October [8]. 
 
Several studies have been conducted to assess the biological potential of Bignoniaceae plant species, which shows 
activities such as antioxidant [9], antiviral [10], antibacterial [11], antifungal [12], anti-haemorrhagic and toxins 
neutralizing [13] and antitumor [14].  
 
Plant species inserted in this family have active components such as flavonoids, terpenoids, quinones, especially 
naphthoquinone [15], that may be associated with several biological activities such as antitumor, anti-inflammatory, 
antiviral, antifungal, antimicrobial, antimalarials and antiparasitic [16]. 
 
Considering already in existence studies about biological activities of some plant species from Bignoniaceae family, 
this research aimed to evaluate the antimicrobial and cytotoxic potential of Handroanthus ochraceus species. 
 

EXPERIMENTAL SECTION 
 

This was an experimental in vitro research, developed at Federal University of Alagoas, at Research Laboratory in 
Treatment of Wounds (LpTF), Laboratory of Medicinal Chemistry (LQM) and Laboratory of Pharmacology and 
Immunology (Lafi). 
 
Extracts Preparation 
Handroanthus ochraceus was collected in Arboretum at Federal University of Alagoas, located in Maceio/AL, 
between June and July 2014. Identification was made by MAC at Institute for the Environment of the state of 
Alagoas with number 46314. 
 
In this study, leaves and twigs were used, which after drying at room temperature were milled. The crude ethanolic 
extract was obtained by maceration in ethanol (EtOH) 98 %, and concentrated on a rotary evaporator at a maximum 
temperature of 40 °C and subsequent drying at room temperature. 
 
Biological In vitro assays 
Cell viability assay 
For the assessment of cytotoxicity of the crude extracts of leaves (F1) and twigs (F2) of Handroanthus ochraceus 
species, were performed MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) tetrazolium reduction 
assay, based on cells mitochondrial activity by MTT reduction by cleavage of tetrazolium salt (dark yellow) in 
formazan crystals (dark blue) by  succinate dehydrogenase enzyme, present in active mitochondria. The darker the 
colour at the end of reaction, the higher cell viability [17]. Resulting optical density of MTT assay was determined 
by spectrophotometer. 
 
J774 macrophages lineage were placed in 96 well plates at  density of 1.5 x 105 cells per well grown in culture 
medium (Dulbecco's Mem-DMEM supplemented with 10 % fetal bovine serum). Each well received 200 µL of 
culture medium with cells. 
 
Cells were treated with extracts at concentrations of 1000 and 100 µg/mL for 48h and placed in an oven at 5% of 
CO2.  In the period of 1 hour before adding Metiltetrazolium (MTT), three wells containing cells were  lysed by 
Triton 100X (2 µL), for comparison of cell death. Control wells consisted of dead cells as a positive control (lysed 
cells - 3 wells) and cultured cells plus the diluent DMSO 0,1 % as negative control. 
 
After the total period of incubation, 48 hours, supernatant was discarded and in each well was added 100 µL of a 
MTT solution (500 µg/mL) and reincubated for 1 hour in an oven at 37 °C and 5 % of CO2. After this period, 
supernatant was discarded and the precipitate resuspended in 100 µL of DMSO. 
 
To quantify the reduced formazan salt, plates were read with assistance of a microplate reader at a wavelength of 
540 nm. This technique has the ability to analyse cell viability and  metabolic state of cell, from the reduction of 
tetrazolium salt (dark yellow colour) to formazan (dark blue colour) and is useful to evaluate in vitro cytotoxicity. 
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Broth Microdilution Method 
The crude ethanolic extract of Handroanthus ochraceus leaves, was solubilised in saline solution at 0.9% and in 
Dimethyl sulfoxide solution (DMSO) at 2 %. Final extract concentration was 20.000 µg/mL. Solubilised extract was 
tested against standardized bacteria by American Type Cell Collection -ATCC/Manassas-VA/USA, as: Shigella 
flexneri ATCC 12022, Staphylococcus aureus ATCC 25923, Staphylococcus epidermidis ATCC 14990, 
Acinetobacter calcoaceticus ATCC 23055, Escherichia coli ATCC 14942 and Pseudomonas aeruginosa ATCC 
27853. 
 
Antibacterial activity of the extracts was determined by Minimum Inhibitory Concentration (MIC) method, based in 
adapted protocol from National Committee for Clinical Laboratory Standard [18]. Dilutions of the extracts were 
prepared in triplicate in microdilution plates of 96 wells, leaving a volume of 100 µL of compound per well.  As 
positive control used was Ciprofloxacin, and negative control used was DMSO 2% and saline at 0,9 %. 
 
To determine MIC, bacteria samples were solubilized in a solution of 1,5 x 108 CFU/mL, with concentration 
according to standard of 0.5 in McFarland scale and subsequently diluted in 1:10 (v/v) to obtain the standard 
concentration (104 CFU/mL). Each well received 5 µl of bacterial inoculum, resulting in a concentration of 104 
CFU/mL. After this period, 20 uL of 2,3,5-Triphenyltetrazolium chloride at 5 % was added in each well, and plates 
were again stored in bacteriological oven at 35 °C for 3 hours. The wells, which had red colour, indicated bacterial 
growth, while the original colour indicated inhibition of bacterial growth. 
 

RESULTS AND DISCUSSION 
 

Cytotoxicity by MTT reduction assay 
Cytotoxicity is one of factors that should be investigated when it comes to production of pharmaceuticals. The 
difference between therapeutic and toxicological effects is an important information when searching to determine a 
safe concentration range for herbal uses [19]. 
 
Most of herbal medicines and/or drugs that are currently used for self-medication or prescription does not have its 
well-known toxicity profile [20].  
 
In this study, Methyl Tetrazolium (MTT) assay was utilized. It is an in vitro test, which has the ability to determine 
if a substance can cause cell death through damage in basic functions of cells [21]. 
 
Cytotoxicity of leaves and twigs crude ethanolic extract, was measured and extracts absorbance mean were obtained 
and compared to negative control DMSO, where it was observed that activity varied with tested concentration (100 
µg and 1000 µg). 
 
At 1000 µg and 100 µg concentrations, leaves hexane and ethanolic extract of plant species, presented cytotoxicity 
compared to positive control, while twig crude ethanolic extract, presented no cytotoxicity at 1000 µg. 
 
Many extracts and isolated compounds from plants, which demonstrate antioxidant activity are able to protect DNA 
from damage, for example, some volatile components of the purple-ipe (T. impetiginosa) [22]. However, it should 
be considered that natural substances may also be toxic and mutagenic [23], [24], as observed in study with 
lapachol, a naphthoquinone present over several plants, especially in Tabebuia genus [25]. 
 
In the results obtained to determine the minimum inhibitory concentration by broth microdilution method, 
Handroanthus ochraceus leaves crude ethanolic extract, did not present antibacterial action according to the 
parameters used in the test (Table 1). 

 
Table 1. Evaluation of Minimum Inhibitory Concentra tion (MIC) of crude ethanolic extract front bacterial strains 

 
Leaves crude ethanolic extract of Handroanthus ochraceus 

Microorganisms Minimum Inhibitory Concentration µg/ mL 
Shigella flexneri 1250 
Staphylococcus aureus 1250 
Staphylococcus epidermidis 2500 
Pseudomonas aeruginosa 2500 
Escherichia coli 10000 
Acinetobacter calcoaceticus 5000 
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Crude ethanolic extract of leaves was tested against six bacterial strains, where the Minimum Inhibitory 
Concentrations ranged from 10,000 µg to 1,250 µg, which is the lowest value of inhibition against of S. aureus and 
S. flexneri. 
 
A study involving plants of the genus has revealed antimicrobial activity of several species. Tabebuia roseo-alba 
species demonstrated antimicrobial activity in four (S. aureus, S. epidermidis, E. faecalis and K. pneumoniae) of 
eight microorganisms evaluated in Agar diffusion test [26]. 
 
Evaluation of antibacterial activity of Z. tuberculosa stem crude extract, belonging to the same family of 
Handroanthus ochraceus, was active against S. pyogenes, S. aureus and S. epidermidis [27], and roots crude 
ethanolic extract of Memora nodosa, another Bignoniaceae, demonstrated antimicrobial activity front Bacillus 
subtilis, Micrococcus roseus, Staphylococcus aureus, Bacillus cereus, Pseudomonas aeruginosa and Candida 
albicans [28]. 
 
Leaves, stem and roots extracts from Arrabidaea brachypoda (Bignoniaceae family), when were evaluated 
according to its antimicrobial potential, showed that all extracts have ability to inhibit the growth of tested 
microorganisms, and root extract presented better result against S. aureus [29]. 
 
In another study, conducted in 2013, using six different plants extracts, including Tabebuia pentaphylla (Pink Ipe), 
in which highlight Ipe, showing sensibility, being the only one that presents activity against the three species of 
bacteria used in the research. 
 

CONCLUSION 
 

The present study demonstrated that Handroanthus ochraceus crude ethanolic extract of leaves did not present 
antibacterial activity against bacterial strains tested. About cytotoxic activity, leaves and twigs extracts had their 
toxicity varied according to the tested concentrations, except twig crude ethanolic extract, which did not present 
cytotoxicity at 1000 µg.      
 
Since it is a crude ethanolic extract, certain chemical properties, present in it, may have inhibited its potential front 
the tested activities. 
 

REFERENCES 
 

[1] MR Badke, MLD Budo, Rossato, FMR Silva, LB Ressel. Esc. Anna Nery  [Internet]. 2011, 15(1), 132-139. 
[2] GL Oliveira, AFM Oliveira, LHC Andrade. Acta Bot Bras. 2010, 24(2), 571-7.  
[3] ACF Rodrigues, AG Amaral. Plantas medicinais e fitoterápicas na Atenção Básica. Ministry of Health 
Publishers & Distributors, Brasilia, 2013, 13-23. 
[4] WHO, World Health Organization. The world medicines situation 2011: traditional medicines: global situation 
issues and challenges. Geneva, 2011, 12p. 
[5] MCR Bruning, GBG Mosegui, CMM Vianna. Ciência & Saúde Coletiva, 2012, 17(10), 2675-85.  
[6]M Rahmatullah, MA Rahman, MZ Haque, AH Mollik, EU Miajee, R Begum, et al. Am-Eurasian J Sustain Agric, 
 2010, 4, 122-35.  
[7] LG Lohmann. Bignoniaceae in Lista de Espécies da Flora do Brasil. Jardim Botânico do Rio de Janeiro 
Publishers & Distributors, Rio de Janeiro, 2010, 875p. 
[8] MC Silva Jr.  100 Árvores do Cerrado - sentido restrito: Guia de campo. 1st Edition, Rede de sementes do 
cerrado Publishers & Distributors, Brasília, 2012, 303p. 
[9] P Roy, S Amdekar, A Kumar, V Singh.  BMC Comp Alt Med, 2011; 11, 69p.  
[10] GC Brandao, EG Kroon, JR Santos, JR Stehmann, JA Lombardi, AB Oliveira. Brazilian Journal of 
Pharmacognosy, 2010, 20(5), 742-750. 
[11] BS Park, JR Kim, SE Lee, KS Kim, GR Takeoka, YJ Ahn, JH Kim. Journal Agricultural Food 
Chemistry, 2005, 53(4), 1152-1157.  
[12] A Portillo, R Vila, B Freixa, T Adzet, S Cañigueral. Journal of Ethnopharmacology, 2001, 76 (1), 93-98.  
[13] V Núñez, R Otero, J Barona, M Saldarriaga, RG Osorio, R Fonnegra, SL Jiménez, A Díaz, JC Quintana. 
Brazilian Journal Medical Biology Research, 2004, 37(7), 969-977.  
[14] PH Chenna., V Doctorovich, RF Baggio, MT Garland, G Burton.  Journal Medicinal Chemistry, 2001, 44 (15), 
2486-2489.  
[15] D Chattopadhyay, TN Naik . Rev Med Chem. 2007, 7, 275-301  
[16] T Warashina, Y Nagatani, T Noro. Chem Pharm Touro, 2006, 54, 14-20. 
[17] T Mosmann. J. Immunol. Methods, 1983, 65, 55-63. 



Regina Célia Sales Santos Veríssimo et al  J. Chem. Pharm. Res., 2016, 8(5):1-5 
______________________________________________________________________________ 

5 

[18] NCCLS, National Committee for Clinical Laboratory Standards. Performance standards for antimicrobial disk 
susceptibility tests: approved standard 8th ed. Standards document M2-A8. Wayne, Pa: National Committee for 
Clinical Laboratory Standards, 2003. 
[19] CC Munari et al. Food and chemical toxicology Journal. 2012, 50(10), 3696-3701. 
[20] VF Veiga-Junior. Brazilian Journal of Pharmacognosy, 2008, 18, 308-313. 
[21] G Eisenbrand et al. Food and Chemical Toxicology, 2002, 40, 193-236. 
[22] BS Park et al. Journal of Agricultural and Food Chemistry. 2003, 51(1), 295-300. 
[23] A Sánchez-Lamar et al. Journal Ethnopharmacology, 2008, 115 (3), 416-422. 
[24]CR Rodrigues, C.R. et al. Journal Ethnopharmacology, 2009, 124 (2), 321-4. 
[25] EL Maistro et al. Planta Médica. 2010, 76(9), 858-862.  
[26] JC Silva, RFEP Santos, KMT Caffaro, RCSS Veríssimo, Thl bernardo, JX Araujo- Junior, EA Campesatto, ML 
Bastos. Revista enfermagem atual in derme. 2014, 68.  
[27] PA Sarmento et al. Rev. Latino-Am. Enfermagem, 2014, 22(1), 165-172. 
[28] LMF Tresvenzol, TS Fiuza, FC Pimenta, DT Zatta, MTF Bara, PH Ferri, ABM Lima, JR Paula. Latin American 
Journal of Pharmacy, 2009, 28 (4). 
[29] MR Rozatto. Faculdade de ciências farmacêuticas, São Paulo, 2012, 100p. 
[30] EALS Rocha et al. Rev Ciênc Farm Básica Apl, 2013, 34 (3), 351-355. 
 


