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Abstract –  
Introduction: Echinacea purpurea extract has anticancer and anti-angiogenic properties. The one of component of this plant 
is caffeic acid is  aphenolic compound that has  different properties include; antioxidant,anti-inflammatory activity, antivirus, 
anticancer and immunomodulatory.. Gastric cancer is one of the most common malignant diseases throughout the world, that 
the prevalence rates show considerable diversity of the world.  
Objective: In the present study, the toxic  effect of caffeic acid  extracted from E. purpureaon  growth of gastric cancer cell 
line AGS were investigated.  
Methods: Different concentarion of caffeic acid 0,2.0 ,2.5 and 3.25mg/ml and standard caffeic acid with 0, 600, 750 and 850 
mM/ml treated on AGS cell line at 24 hours then cell viability determined using MTT assay. 
Result: The result obtained from this research showed that the viability percentage after treatment of the plant extract in 
concentration of 2.0, 2.25 and 3.25 mg/ml and standard caffeic acid  in concentration of 600, 750 and 850 mMwere 74.3, 
52.6 and 25.6% as well as 81,49,27% , respectively. 
Conclusion: The results showed that  the caffeic acid significantly and dose dependent could reduce the growth of gastric 
cancer cell line AGS.  
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I. INTRODUCTION 
 
Caffeic acid is an organic compound consists of both 
phenolic and acrylic functional proups. It is found in 
all plants because it is a key intermediate in the 
biosynthesis of lignin [1]. Caffeic acid has a various 
potential pharmacological effects in vitro and in vivo 
and it’s inhibitory effect on cancer cell proliferation 
has recently been established[2].Caffeic acid and it’s 
derivative, caffeic acid phenethyl ester showed 
inhibition of invasion, angiogenesis and metastasis in 
different cancer[3]. 
 
Caffeic acid can be found in Echinacea purpurea 
which in Europe and North America extensively as 
medicinal plant used in many treatments[4].In 
previous study have been reported caffeic acid have 
antioxidant properties in normal cells and pro-oxidant 
in cancer cells. Due to it’s pro-oxidant properties, it is 
able to cause oxidative damage in DNA and finally 
induction of apoptosis in cancer cells[5].Stomach 
cancer is  the second cause of death from cancer and 
the third  most common cancer in the world with  the 
high mortality rate in central, south and east of Asia; 
east and central of Europe and south America[6],[7]. 
 
This disease is diagnosed at advance stage and 
treatment options are limited therefore still is  the 
medical challenges[8]. Caffeic acid can be used as 
pharmaceutical agant for treatment of cancer. In this 
study, the effects of toxicity of caffeic acid extracted 
from Echinacea purpurea and standard caffeic acid on  
 

 
growth prevention in gastric cancer cell line ( AGS ) 
was evaluated. 
 
II. MATERIALS AND METHODS 
 
Cell Culture and MTT Assay: 
Gatric cancer cell line AGS provided from cell bank 
of National Institute of Genetic Engineering and 
Biotechnology. The cells culture in DMEM media 
with 10% FBS. Incubation was done in 5% CO2 
incubator (Memert, Germany) at 37 °C until they 
reached to 80%  growth confluence then  the cells 
counted and subculture in 96 well plates with 1×104 

cells for each well.  
 
After appropriate cells growth the different 
concentration of  extracted caffeic acid (0,2.0, 2.5, 
3.25 mg/ml) and standard caffeic acid( 0, 600, 750, 
850 mM/ml)  were added to each well in triplicates. 
Incubation continued for 24 hours. After that MTT 
assay was done and absorption of purple color 
formation read at 580 nm using ELISA reader. 
 
III. RESULTS AND DISCUSSION 
 
MTT assay was used to study of the toxicity effect of 
caffeic acid on gastric cancer cell line AGS. After 24 
h of treatment with  different concentration of 
extracted caffeic acid, the cell viability was observed 
74.3, 52.6 and 25.6% “fig.” 1. The cell viability 
percent after treatment of standard caffeic acid was 
81,49,27% “fig.” 2. 
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“Fig.”1Graph of  the effect of different concentration of 

ectractedcaffeic acid after 24h. 

 
“Fig.”2 Graph of the effect of different concentration of 

standard caffeic acid after 24h. 
Gastric cancer is a serious public health problem. 
According to assessment of cancer incidence, gastric 
cancer is the third most common cancer in the 
world[9] therefore, development of new therapeutic 
drug for stomach cancer is a priority. In this study, 
cell viability decreased with increase in concentration 
of bothcaffeic acids and IC50 was 2.5mg/ml and 
750µM/ml for extracted and standard caffeic acids, 
respectively. The inhibition of growth in 
concentrations of 3.25 mg/ml and 850 mM/ml were 
74.4% and 73%, respectively. Chang et al.(2010) 
reported caffeic acid induced apoptosis in human 
cervical cancer cells[10]. In previous study, the 
inhibitory effect of caffeic acid on cancer cell 
proliferation in human HT-1080 fibrosarcoma cell 
line was shown[2].Growth inhibition by caffeic acid 
in HCT15 colon cancer cells reported by Jaganathan 
et al.[11].Echinacea purpurea’sextract caused 
inhibition of angiogenesis induced by kidney and 
human long cancer cells after interadermal cells 
injection. Also, the extract  had reduced viability in 
human cancer cells[12].He at al.(2006) have shown 
that caffeic acid phenethyl ester had inhibitory effect 
on the growth of SW480 colorectal tumor cells[13]. 
In other report, caffeic acid phenethyl ester exhibited 
anti-tumor effects in pre-clinical  models of human 
breast cancer[14]. 

 
CONCLUSION 
 
Echinacea spp.’sextractare popularly used as a herbal 
medicine for enhancing the immune system and many 
of treatment. Due to the ability of caffeic acid in 
increased cell death in Gastric cancer cells thus it can 
be used as a drug to control cancer cells. 
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