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ABSTRACT 

 

This study aims to assess the possible antitumor effects of the extract of Commiphora myrrha 

through cell death studies. Hence, cell lines Jurkat related to leukemia were subjected to 

treatment with different concentrations of extracts in order to identify their likely mechanism 

of death. After completion of cell viability tests, we suggest that the extract used in this study 

have antiproliferative/cytotoxic activity in a dose-dependent manner. The results obtained 

indicate that extract assessed in this study have cytotoxic activity with IC50% values of 400 

µg/mL. In addition, we observed that the IC50% values tested on the same cell line revealed a 

significant percentage of stagnant cells in cell cycle sub-G1 phase, a finding that allows us to 

infer the cytotoxic ability of the extracts assessed. 

 

Keywords: Commiphora myrrha; Cytotoxicity 

 

INTRODUCTION 

Acute lymphoid leukemia (ALL) is 

a malignant clonal disorder of 

hemaopoietic stem cells, involving 

lymphoid line cells (Almeida, 2013). It is 

the most common pediatric cancer, with its 

incidence peak between the ages of 2 and 5 

years old, but also affects adults, especially 

those over 50 years old and has a slightly 

higher incidence in white (KATZ, et al., 

2014). It presents a challenge for the 

treatment of adults, since the rate of cure is 

less than 40%, which differs from children, 

whose rates are higher than 80% (KATZ, 

et al., 2014) (KATZ, et al., 2013). 

The symptoms are non-specific and 

result from the accumulation of defective 

cells in the bone marrow. After being 

installed, the disease progresses rapidly, 

demanding that treatment be started soon 

after diagnosis (INSTITUTO NACIONAL 

DE CÂNCER JOSÉ ALENCAR GOMES 

DA SILVA, s.d. [NATIONAL INSTITUTE 

OF CANCER José Alencar Gomes da 

Silva, s.d].). Hence, the research both basic 

and applied is essential and should be 

encouraged, so new and more effective 

antitumor therapies could be found. 

Currently, the clinical approach in 

ALL is originated from chemotherapy, 

radiotherapy, therapies with monoclonal 

antibodies or transplant of hematopoietic 

stem cells depending on the patient's 

condition, however, it can trigger serious 

complications, such as tumor lysis 

syndrome (AS AJ & MD., 2014). Thus, 

experimental studies involving the drug-
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toxicological characterization of novel 

ingredients are of great importance in the 

initial research on drugs (ERDAL et al., 

2005) and, in this context the demand for 

herbal drugs as therapeutic resource have 

increased in recent years. 

The use of natural products as 

anticancer agents began with the popular 

medicine and, over the years, has been 

incorporated in traditional and allopathic 

medicine. Many drugs that are currently 

used in chemotherapy have been isolated 

from certain species of plants or derived 

from a natural prototype (CRAGG et al., 

2005). These include herbal drugs, which 

are drugs obtained from plants, using 

exclusively those derived from plant 

substances, herbal dietary supplements and 

medicinal plants, in its total or parts, and 

these are not subject to registration by 

ANVISA through RDC No. 48/04 

(FUKUMASU et al., 2008). 

The Commiphora myrrha belongs 

to the Burseraceae family that contains 

over 150 species mainly distributed in East 

Africa, Arabia and India (Xu J, 2011). It is 

popularly known as Guggul (Singh BB, 

2003), and has been used for centuries in 

traditional medicine of India, China, 

Rome, Greece and Babylon for the 

treatment of several diseases (Xu J G. Y., 

2012). There are reports of its use for 

fever, stomach, gallbladder and skin 

diseases, infections, amenorrhea, pain, 

dysmenorrhea, tumors, thoracic diseases, 

snake bites, anti-inflammatories, analgesics 

(Su S, 2012) (Su S W. T., 2011) and as 

neuroprotective (Xu J G.Y., 2011). 

Regarding the antitumor activity, 

there are not many researches using 

Commiphora myrrha that improve 

knowledge about this therapeutic effect, 

already proven in some studies. 

Thus, studies on the action of this 

plant become important to define its real 

clinical potential, contributing to the 

development of a new antitumor option 

with supplementary properties to those 

shown by drugs used in current clinical 

practice. Therefore, we will investigate the 

mechanism of cell death in in vitro models 

using cell lines Jurkat (human acute 

lymphoblastic leukemia). 

 

MATERIAL AND METHODS 

 

Chemicals and crude extracts 

These were RPMI-1640, minimum 

essential medium (MEM), fetal calf serum, 

trypsin, trypan blue, ethanol, penicillin, 

streptomycin, gentamycin, phosphate 

buffer saline (MERCK,Germany); distilled 

water, sodium hydroxide. All other 

chemicals used in this study were of 

analytical grade and were purchased 

locally. The crude extracts were 

generously donated by Almeida Prado 
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Homeopathic Laboratory, São Paulo, 

Brazil. 

 

Jurkat cell culture 

Jurkat cell line was generously donated by 

Dr. Claudia Bincoletto Trindade, from the 

Instituto Nacional de Farmacologia e 

Biologia Molecular (INFAR-EPM-

UNIFESP), The cells were cultured in 

RPMI medium (Gibco®, USA) 

supplemented with 10% foetal calf serum, 

100 UI/mL penicillin, and 100 μg/mL 

streptomycin in a humidified atmosphere at 

37°C in 5% CO2.  

 

Cytotoxicity evaluation by MTT and 

trypan blue exclusion assays 

To cell viability assessments, control and 

treated (24h) jurkat cells were resuspended 

in equal volumes of medium and trypan 

blue (0.05% solution) and were counted 

using a haemocytometer chamber. Cell 

viability was also measured using a 

standard methyl-thiazol-tetrazolium (MTT) 

assay, as previously described by 

Mosmmann, 1983. Briefly, 5x104 viable 

cells were seeded into 96-well flat plates 

(Corning, USA) in RPMI medium 

supplemented with 10% foetal calf serum 

and incubated with different concentrations 

of the extracts for 24 h. Then, 10 μl of 

MTT (5 mg/mL/well) was added and 

incubated for 4 h. After that, 100 μl of 

sodium dodecyl sulphate (SDS) 10% 

solution in MiliQ H2O was added to each 

well to a overnight solubilisation of the 

formazan crystals. Absorbance was 

measured at 560 nm in FlexStation® 3 

Multi-Mode Benchtop Reader (Molecular 

Devices, Sunnyvale, CA, U.S.A.). 

 

Cell cycle evaluation by Propidium 

Iodide (PI) staining 

For cell cycle analysis, 1x106 cells were 

harvested for each sample. Jurkat cells 

were washed in PBS, adjusted to 1x106 

cells/mL and fixed in ethanol 50 % 

solution for 30 minutes. Fixed cells were 

resuspended in PBS that contained 

propidium iodide (PI) 50 µg/mL and 

RNase 100 µg/mL for 30 minutes and then 

analysed by flow cytometry. Data were 

collected (105 events) in a FACS Calibur 

(Becton-Dickinson, Mountain View, CA, 

U.S.A.) and were acquired with Cell Quest 

software (Becton-Dickinson). Acquired 

data was analysed using Flow Jo Vx 0.7 

(Flow Jo enterprise). 

 

Statistical analysis  

The results were expressed as the mean ± 

SEM of at least three independent 

experiments, unless stated otherwise. 

Paired data were evaluated by Student's t-

test. A one-way ANOVA was used for 
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multiple comparisons. A value of p <0.05 

was considered significant. 

 

RESULTS  

 

After completion of cell viability tests, the 

results suggest that the extracts presented 

antiproliferative/cytotoxic activity in a 

dose-dependent manner. The dose-

response curve was determined using 

different concentrations of the extract and 

the half maximal inhibitory concentration 

(IC50%) is shown in Figure 1. 

 

 

 

 

 

 

 

 

 

Figure 1. Cytotoxicity of Commiphora myrrha in Jurkat leukemic cell line by trypan blue 
incorporation method (A) and by MTT test (B). Results obtained after 24 hours of treatment with 

hydroalcoholic crude extract of myrrh. (*) P <0.001 compared to the control group without treatment 

(ANOVA, a posteriori test of Tukey). All experiments were performed in triplicate and are represented 

by mean and standard deviation. 

 

 

Furthermore, through flow cytometry, we 

measured the fraction of cells that are in 

cell cycle sub-G1 phase, indicating cells 

that are undergoing death. Following the 

determination of the IC50% for each of the 

plant extract used in this study 

(Commiphora myrrha 400 μg/mL), it was 

performed the propidium iodide 

incorporation technique. Hence, Figure 2 

shows the percentage of cells that are 

found in cell cycle sub-G1 phase. 
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Figure 2. Quantification of cell fraction in cell cycle sub-G1 phase. Treatment of Jurkat leukemic cell 

line for 24 hours with crude extract of Commiphora myrrha (IC50% - 400 μg/mL). (A) Percentage of 

cells in sub-G1 phase (B) Representative histograms: A - Control; B - Commiphora myrrha. (*) P 

<0.001 compared to the control group without treatment (ANOVA, a posteriori test of Tukey). All 
experiments were performed in triplicate and are represented by mean and standard deviation. 
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DISCUSSION 

 

Through literature search, we 

found a small production of in vitro 

studies indicating antitumor properties 

of Commiphora myrrha. However, 

Shishodia et al. (2007) suggest that 

guggulsterone, a derivative of 

Commiphora myrrha, reduce the 

proliferation of tumor cells and promote 

apoptosis through activation of c-Jun N-

terminal kinase, suppression of Akt and 

downregulation of anti-apoptotic gene 

products that support our preliminary 

results.  

 

CONCLUSION 

  

 The results indicate that extract 

assessed in this study have cytotoxic 

activity with IC50% values of 400 

µg/mL. In addition, we observed that 

the IC50% values tested on the same 

cell line revealed a significant 

percentage of stagnant cells in cell cycle 

sub-G1 phase, a finding that allows us 

to infer the cytotoxic ability of the 

extracts assessed. Finally, other assays 

should be performed to elucidate the 

mechanism of action of these plant 

extract in order to obtain results to 

support these natural product as 

potential candidate for the development 

of new antitumor compounds. 
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