
  

 

Abstract- Studies show that some plant extracts have anticancer 

effects on breast cancer cells. MCF-7 is a cell line that was first 

isolated in 1970 from the breast tissue. The aim of this study was to 

determine the effects of Rhamnus frangula extract on MCF7 cell 

viability in cell culture. In this laboratory experimental study, we 

used MTT assay to determine cell viability following administration 

of different doses (0.01mg/ml, 0.1mg/ml, 1mg/ml and 10mg/ml) of 

Rhamnus frangula in cell culture. The data were statically analyzed 

using ANOVA. The results showed that the administration of 

different doses of Rhamnus frangula resulted in decreased viability 

of MCF7 cells (P<0.05). The higher the dose of extract was 

administered, the lower viability in MCF7 cells was observed. Our 

findings indicate that Rhamnus frangula extract has cytotoxic 

effects on breast cancer cells in cell culture. 
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I. INTRODUCTION 

     Rhamnus frangula (figure I), the alder buckthorn, is a tall 

deciduous shrub in the family Rhamnaceae. Alder Buckthorn 

was first reported by Linnaeus in 1753 as Rhamnus frangula 

[1]. Alder buckthorn is native to Europe, northern Africa, and 

central Asia. The first known North American collection 

occurred in 1898 in London, Ontario [2]. Rhamnus frangula 

grows to 3-6 m, in the best conditions to 7 m in height. It is 

commonly multi-stemmed, but rarely a small tree with a stem 

diameter of 20 cm. The flowers are small, 3-5 mm diameter, 

star-shaped with five greenish-white acute triangular petals. 

The fruit is a small black berry, 6-10 mm diameter, ripening 

from green through red in late summer to dark purple or black 

in early autumn [3]. Rhamnus frangula inhabits a wide range 

of soil and soil moisture conditions. Although this plant has 

usually decorative applications, one study reported Rhamnus 

frangula shows antifungal activity [4], [5]. 

 
Fig 1 Rhamnus frangula 
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Breast cancer (BC), specifically mammary carcinoma is 

potentially life-threatening malignancy, and the most 

common cause of death from cancer in women worldwide, 

with a lifetime risk of one in nine, and its prevalence is 

increasing. It represents around 30% of all cancer in females 

and approximately 40,000 deaths in the United States per 

year. Important advances have been made in detection and 

treatment, but it still remains a significant scientific and 

medical challenge [6], [7]. 

     Side effects of allopathic drugs have led to increased 

emphasis on the use of medicinal plants as a source of 

anticancer medicines particularly against breast cancer cell 

lines all over the world. Recent studies show that there are 

plant extracts that have antiproliferative effects on breast 

cancer cell lines [8]-[10]. One research indicates plants from 

the family Rhamnaceae has cytotoxic effect on Hela and 

MDA-MB-468 tumor cells [11], and another study reported 

tumor-inhibitory activity of Rhamnus frangula extract against 

the P-388 lymphocytic leukemia in mice [12]. 

Despite considerable reports on inhibitory effects of plants 

in Rhamnus genus on cancer cells, there is not considerable 

report on the effects of Rhamnus frangula growing in 

East-Iran on cancer cells, especially MCF7 cells. The main 

aim of this study was to determine the effects of Rhamnus 

frangula extract on MCF7 (breast cancer) cell line viability in 

cell culture. 

II. MATERIAL AND METHODS 

A. Extract preparation  

Rhamnus frangula extract was prepared and different 

concentrations of extract were used in our study.  

B. Protocol of Study 

   We used MTT assay in this work to determine the effects of     

Rhamnus frangula extract on MCF7 cells viability in cell 

culture. Briefly, the procedure was carried out in the 

following steps:   

DAY ONE: 100 µl of cells was added into each well (96 

well plates) and incubate at 37°C with 5% CO2 overnight. 

DAY TWO: The media was removed and extract was added 

and incubated at 37°C with 5% CO2 overnight. For control, 

10% FBS was added to media.  

DAY THREE: extract was removed from media. 20 µl of 5 

mg/ml MTT was added to each well and incubated for 4 hours 

at 37°C. 150 µl isopropanol was added and covered with 

tinfoil and agitate cells on orbital shaker for 15 min. 

Absorbance was read at 570 nm with a reference filter of 630 

nm and recorded. 
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C. Statistical Analysis 

Statistical significance was evaluated by one-way analysis 

of variance (ANOVA) using SPSS 19. Significance was 

measured using Fisher’s least significant for the exact P 

values and significant differences are noted in the results. 

Differences with P<0.05 were considered significant. 

III. RESULTS 

Figure II represents viability of MCF7 cells in response to 

different doses of Rhamnus frangula extract. 

 
Fig 2.  Viability of MCF7 cells in response to different doses of 

Rhamnus frangula extract. 
 

The results showed that the administration of different 

doses (0.01g/ml, 0.1mg/ml, 1mg/ml and 10mg/ml) of 

Rhamnus frangula resulted in decreased viability of MCF7 

cells (P<0.05). The higher dose of extract was administered, 

the lower viability in MCF7 cells was observed.   

IV. DISCUSSION 

In our study, we reported inhibitory effect of Rhamnus 

frangula extract on cell viability of MCF7 (breast cancer) 

cells. Our findings also indicated that higher doses of 

Rhamnus frangula extract had higher cytotoxic effects on 

MCF7 cells. In line with our study there are other reports 

indicating that administration of some plant extracts inhibit 

tumor growth including breast tumors .It has also been shown 

that there are other plant extracts acting as anticancer against 

breast cancer cell [13], [14].  

    According to previous studies that indicate the presence of 

effective compound, emodin, in Rhamnus frangula, it seems 

that the cytotoxic effects of Rhamnus frangula result from 

emodin [12]. 

    Emodin (1, 3, 8-trihydroxy-6-methylanthraquinone) is a 

naturally occurring anthraquinone present in the roots and 

barks of numerous plants, molds, and lichens, and an active 

ingredient of various Chinese herbs. Its inhibitory effect on 

mammalian cell cycle modulation in specific oncogene 

overexpressed cells formed the basis of using this compound 

as an anticancer agent. Its additional inhibitory effects on 

angiogenic and metastasis regulatory processes make emodin 

a sensible candidate as a specific blocker of tumor-associated 

events. Furthermore, because of its quinone structure, emodin 

may interfere with electron transport process and in altering 

cellular redox status, which may account for its cytotoxic 

properties in different systems [15], [16]. 

V. CONCLUSION 

We have shown that Rhamnus frangula extract has 

inhibitory effect on viability of MCF7 cells. This discovery of 

the anticancer potential of Rhamnus frangula may help in the 

development of chemo preventive drugs and may have 

therapeutic effects in the treatment of breast cancer. 
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