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Abstract  
Background and Aim: Breast cancer cells have been shown to respond to plant extracts in cell 

culture. Anticancer effects of Rhamnus frangula extract has been shown in recent studies and the 

findings show that the extract may exert proliferative or anti-proliferative effects on cancer cells. 

The aim of this study was to investigate the apoptotic effects of Rhamnus frangula skin extract on 

MCF7 cells.  

Methods: In this laboratory-experimental study, the hydroalcoholic extract of Rhamnus frangula 

skin was prepared. MCF7 cells were divided in to control, and cells exposed to 0.001, 0.01, 0.1, 1 

and 10 mg/ml of hydroalcoholic extract of Rhamnus frangula. MTT assay was used to determine 

cytotoxic effects of the extract and Real-time PCR was used to evaluate the expression level of 

BAX and BCL-2 genes.  

Results: Exposure of MCF7 cells to 1 and 10 mg/ml of Rhamnus frangula extract resulted in 

significant decrease in viability of MCF7 cells compared with control group. Apoptotic BAX gene 

expression level significantly increased in MCF7 cells exposed to 0.1 mg/ml of Rhamnus frangula 

extract, however, BCL-2 expression level did not significantly change.  

Conclusion: Our findings show that higher concentrations of Rhamnus frangula skin extract has 

apoptotic effects on breast cancer cells.  
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Introduction  
Rhamnus franqula is in the Buckthorn Family (Rhamnaceae), which in Wisconsin includes the 

genera Rhamnus and Ceanothus (New Jersey Tea). Rhamnus franqula has several common names 

including glossy, alder, and European buckthorn. Rhamnus franqula is native to Europe, western 

Asia, and northern Africa. [1] Buckthorn is so successful due to its long growing season, rapid 

growth, early leaf-out, large quantities of seeds, vegetative root propagation, and habitat tolerance. 

In addition to harming other plant species, Rhammus frangula is also dangerous for foraging birds 

due to the berries having low protein levels and some laxative-like effects. [2]  

Breast cancer is the most common malignant tumor. Breast cancer refers to the abnormal growth 

of cells that originate in the breast tissue. In 2019, an estimated 268,600 new cases of invasive 

breast cancer are expected to be diagnosed in women in the U.S., along with 62,930 new cases of 

non-invasive (in situ) breast cancer. and About 41,760 women in the U.S. are expected to die in 

2019 from breast cancer. [3] Chemotherapy, radiation, surgery, and immunotherapy are often used 

individually or in combination to treat cancer. The chemotherapeutic agents are not only cytotoxic 

to tumor cells but also affect the proliferation of normal cell giving rise to side effects. Further 
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Cancer cells often develop resistance to chemotherapeutic agents that are commonly used. In order 

to overcome these challenges, an alternative treatment, which is based on natural sources, from the 

plant is needed. Plants have a long history of use in the treatment of cancer. Also, the edible plants 

with anticancer properties if consumed regularly can prevent the occurrence of cancer.[4, 5]  

Over the past decade, herbal medicines have been accepted universally, and they have an impact 

on both world health and international trade. Hence, medicinal plants continue to play an important 

role in the healthcare system of a large number of the world’s population. [6]  The use of medicinal 

plants is becoming increasingly appreciated in suppressing cancer growth and potential cancer 

prevention.  [7] Previous studies have shown that Aloe emodin [AE), a natural anthraquinone, that 

deacend  from Rhammus frangula plant,is reported to have antiproliferative activity in various 

cancer cell lines.  Emodin induces degradation processes and promotes the death of tumor cells in 

cervical cancer  through a mechanism that occurs with clear involvement of the lysosomal 

compartment. [8] Recent studies show that there are plant extracts that have antiproliferative 

effects on breast cancer cell lines. [9]   Plants from the family Rhamnaceae has also cytotoxic 

effect on Hela and MDA-MB-468 tumor cells. [9] Tumor-inhibitory activity of Rhamnus frangula 

extract has been reported against the P-388 lymphocytic leukemia in mice. [10]  

Materials and Methods 
In this laboratory-experimental study, the hydroalcoholic extract of Rhamnus frangula skin was 

prepared. MCF7 cells were divided in to control, and cells exposed to 0.001, 0.01, 0.1, 1 and 10 

mg/ml of hydroalcoholic extract of Rhamnus frangula. MTT assay was used to determine cytotoxic 

effects of the extract and Real-time PCR was used to evaluate the expression level of BAX and 

BCL-2 genes. Data analysis was carried out using ANOVA  and student’s t-test.  

Results 
Exposure of MCF7 cells to 1 and 10 mg/ml of Rhamnus frangula extract resulted in significant decrease in 

viability of MCF7 cells compared with control group; however, viability of MCF-7 cells did not 

significantly change when exposed to 0.001, 0.01 and 0.1 mg/ml of hydroalcoholic extract of Rhamnus 

frangula skin (Figure1). Apoptotic BAX gene expression level significantly increased in MCF7 cells 

exposed to 0.1 mg/ml of Rhamnus frangula extract, however, BCL-2 expression level did not significantly 

change (Figure 2). 

 
Fig. 1. Viability of MCF7 cells exposed to 0.001, 0.01, 0.1, 1 and 10mg/ml of Rhamnus frangula skin extract.  

 * indicates significant difference compared with control group. (***: P<0.001). 
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Fig. 2: The relative expression level (RQ) of the BAX and BCL-2 genes in MCF7 cells exposed to 1mg/ml of 

Rhamnus frangula skin extract. * indicates significant difference compared with control group. (*: P<0.05). 

 

Discussion 
In our study, we reported cytotoxic and apoptotic effect of Rhamnus frangula skin extract on 

MCF7 (breast cancer) cells. In line with our study there are other reports indicating that 

administration of plant extracts of Rhamnus family inhibit anticancer effects. Plants of Rhamnus 

family have been used as a traditional medicinal herb and contain flavonoids in their extracts, 

which in turn exert far-ranging biological activities, such as anti-inflammation and anticancer 

activities. [11] The findings also suggest that the plant extracts of Rhamnus family exhibit potential 

antioxidant and proapoptotic properties. [12] 

According to previous studies aloe-emodin (1, 8-dihydroxy-3-hydroxyl-methylanthraquinone; 

AE) and emodin (1,3,8-trihydroxy-6- methylanthraquinone; EM) are anthraquinone derivatives 

that have been detected in some medical plants such as Rhammus frangula which exert cytotoxic 

effects on cancer cells. AE and EM have been shown to exhibit anticancer activities in various 

cancer cell lines. [13,14] The proliferation of MKN45 cells (Gastric cell line) was significantly 

inhibited when treated by AE- and EM. [14] Furthermore emodin inhibits pancreatic cancer cell 

(PANC-1) growth, which may be related to the demethylation of tumor-suppressor genes. [15] 

Treatment of breast cancer cells Bcap 37 and ZR 75 30 with emodin was observed to inhibit the 

growth and to induce apoptosis in a time  and dose dependent manner. Emodin has been able to 

affect on expression level of Bcl-2, caspase 3, PARP, p53 and Bax genes. These findings indicate 

that emodin induces growth inhibition and apoptosis in human breast cancer cells. As a result, it 

can be noted that emodin found in Rhammus frangula extract may be a potential therapeutic agent 

for the treatment of breast cancer. [16] 

Conclusion 
Our findings show that higher concentrations of Rhamnus frangula skin extract has apoptotic 

effects on breast cancer cells.  
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