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ARTICLE INFO 

 

Original Article  

Propolis 

Breast cancer 

Cytotoxicity 

Apoptosis 

Cell cycle 

 Cancer is one of the major health problems worldwide and natural resources 

are being explored to develop anticancer drugs with fewer side effects. Iranian propolis 

contains components including flavonoids and polyphenols and has various medicinal 

properties. The aim of this study was to investigate the effect of Ethanolic Extract of Sirch 

Propolis (EESP) on three breast cancer cell lines.  

 The MDA-MB-231, SKBR-3 and MCF-7 cells were treated for 24 and 48 h at the 

presence of 1% and 10% fetal bovine serum (FBS) concentration. MTT, BrdU and flow 

cytometry assays were used for measuring cytotoxicity, cell proliferation and apoptosis.  

 The highest cytotoxicity was seen on MDA-MB-231 cell at the presence of 1% and 

10% FBS respectively following 48 h treatment. BrdU assay showed that treatment with 200 

μg/ mL of EESP at the presence of 1% FBS for 48 h, reduced proliferation of MDA-MB-231 

cell to 75% and that of MCF-7 and SKBR-3 cells to 70% and 60% respectively. Cell cycle 

analysis by flow cytometry showed that EESP at 200 μg/mL for 48h, induced G0/G1 phase 

arrest in MCF-7 and SKBR-3 cells and G2/M, S phase arrest in MDA-MB-231 cell. The 

cytotoxic effects of EESP were primarily found to be due to the induction of early stage 

apoptosis on SKBR-3 cell and early and late stage apoptosis on MCF-7 and MDA-MB-231 

cells.  

 The results demonstrated that EESP is a natural anticancer mixture capable of 

reducing breast cancer cells proliferation and inducing cell cycle arrest and apoptosis in them. 
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Material and Methods 

Chemicals and reagents  

 

Preparation of propolis extracts  
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Cytotoxicity of EESP 

 

   

 

 

 

 

 

Incorporation of BrdU 

 

Cell death assay 



Journal of Kerman University of Medical Sciences 2020, Vol. 27, Issue 2 

123 

 

Flow Cytometry Analysis of Cell Cycle  

 

 

 

 

Statistical Analysis 

 

Results 

MTT assay 
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Figure1. Cytotoxic effect of EESP on viability of three cancer cell lines in a dose dependent manner using MTT assay; a) 24 h ,10% FBS, b) 24 h 
,1% FBS, c) 48 h ,10% FBS, d) 48 h  1% FBS. Values have been presented as mean ± SEM of three replicates.  

****: P < 0.0001, ***: P < 0.001, **: P < 0.01, and *: P < 0.05 

 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5462387/table/pone.0178930.t002/


Journal of Kerman University of Medical Sciences 2020, Vol. 27, Issue 2 

125 

Table 1. IC50 values calculated by GraphPad Prism (µg/mL) of EESP against MDA-NB231, SKBR-3 and MCF-7 cells for 24 h and 48 h at the presence 

of 1% and 10% FBS  

Cell line 

Treatment 

MDA-MB231 SKBR-3 MCF-7 

24 h,1% FBS 50.58 60.98 198 

24 h,10% FBS 97.78 95.9 112 

48 h,1% FBS 22.49 42.62 116.4 

48 h,10% FBS 60 83.59 110 

 

BrdU assay  

Figure 2. The effect of a 48- h treatment with 200 µg/mL EESP and 1% FBS on MCF-7, SKBR- and MDA-MB-231 cell proliferation assessed by BrdU 

incorporation assay. Data were presented as mean ± SEM. ****: p<0.0001 according to Dunnett’s Test 

 

Apoptosis 

 

   



Ethanolic Extract of Propolis from Kerman Area … Soltaninejad, et al 

126 

   

       

Figure 3. Apoptotic effect of EESP on three cancer cell lines (MDA-MB-231, SKBR-3 and MCF-7) following a 48-h treatment, measured by eBioscience 

Annexin V and Dead Cell assay. EESP induced apoptosis in all breast cancer cells. Early stage apoptotic cells are shown in the lower right quadrant and 

late stage apoptotic cells are illustrated in the upper right quadrant of the plot. Data were presented as mean ± SEM. 

 

Cell cycle analysis 
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Figure 4. EESP effect on the cell cycle phases in MDA-MB-231, MCF-7 and MDA-MB-231 cells 

The cells were treated with 200 µg/mL of EESP and 1% FBS for 48 h and were stained with PI. Untreated was indicated as (Control). 

Vertical bars represent the standard error of means (mean ± SEM), (n=3 experiments), ****: P < 0.0001, ***: P < 0.001, and *: P < 0.05 
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