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Abstract 

Background and Aim: Zataria multiflor, has been reported to have anticancer effects; however, 

the anticancer effects of this plant on gastric cancer cells is a challenging issue. The aim of this 

study was to investigate the cytotoxic effects of Zataria multiflor leaf extract on gastric cancer 

(AGS) cells in vitro.  

Methods: AGS cells were obtained from Pasteur institute (Tehran, Iran). Zataria multiflora leaf 

extract was prepared. The cells were divided in to control (untreated) group, and groups exposed 

to 0.01, 0.1, 1, 10, 100 and 1000 µg/ml of Zataria multiflora leaf extract. MTT assay was used to 

determine cytotoxic effects of the extract on AGS cells.  Data were analyzed using one-way 

ANOVA.  

Results: Exposure of MCF7 cells to 0.01 µg/ml µg/ml of Zataria multiflora leaf extract had no 

significant cytotoxic effects on AGS cells viability, however, 0.1, 1, 10, 100 and 1000 µg/ml of 

Zataria multiflora leaf extract caused significant decrease in cell viability. The viability of cancer 

cells decreased in a dose dependent pattern.  

Conclusion: Zataria multiflora leaf extract has anticancer effects on gastric (AGS) cancer cells 

in a dose dependent pattern in vitro.  
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Introduction  
Zataria multiflora, known in Iran as Thyme Shirazi, is a plant of the Lamiaceae family that 

grows in the central and southern regions of Iran, Pakistan, and Afghanistan. This plant is 

fragrant with small oval leaves and has medicinal uses. The extract of Zataria multiflora have 

been to have aromatic constituents including p-cymene derivatives. In addition, 

dihydroxyaromadendrane, luteolin and α-tocopherolquinone, have also been isolated for the first 

time from Zataria multiflora [1]. Zataria multiflora has antimicrobial, analgesic, antioxidant and 

anti-inflammatory and anti-cancer properties [2]-[4]. The colon chemopreventive effects of 

Zataria multiflora essential oils has been revealed in rats [5]. The cytotoxic effects of Zataria 

multiflora essential oil on human adenocarcinoma gastric cell line (AGS) has been studied and 

the findings indicate that the Zataria multiflora oil has anticer effects on gastric cancer cells in 

vitro [6]. According to statistical studies, fourth most common cancer and the second leading 
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cause of cancer death worldwide. The main risk factors for gastric cancer include Helicobacter 

pylori infection and dietary factors [7], [8]. Although gastric cancer treatment trends have been 

significantly improved during recent years, it still remains a major public health issue in many 

geographical areas. Medicinal plants also have been recently considered by many researchers to 

play important role in gastric cancer treatment, however, further research are required to 

demonstrate the anticancer effects of medicinal plants on gastric cancer. Anticancer effects of  

Zataria multiflora oil has been massively investigated on gastric cancer cells in vitro, however, 

few reports has been published to show the anticancer effects of Zataria multiflora leaf extract 

on gastric cancer cells. The aim of this study was to investigate the cytotoxic effects of Zataria 

multiflora leaf extract on gastric cancer (AGS) cells in vitro.  

 

Materials and Methods 
AGS cells were obtained from Pasteur institute (Tehran, Iran). Zataria multiflora leaf extract was 

prepared. The cells were divided in to control (untreated) group, and groups exposed to 0.01, 0.1, 

1, 10, 100 and 1000 µg/ml of Zataria multiflora leaf extract. MTT assay was used to determine 

cytotoxic effects of the extract on AGS cells.  Data were analyzed using one-way ANOVA. 

  

Results 
Exposure of MCF7 cells to 0.01 µg/ml µg/ml of Zataria multiflora leaf extract had no significant 

cytotoxic effects on AGS cells viability, however, 0.1, 1, 10, 100 and 1000 µg/ml of Zataria 

multiflora leaf extract caused significant decrease in cell viability. The viability of cancer cells 

decreased in a dose dependent pattern (Fig.1). 

 

 

 
Fig. 1. Viability of AGS cells exposed to 0.01, 0.1, 1, 10, 100 and 1000 µg/ml of Zataria multiflora leaf extract for 24 hours. 

* indicate significant difference compared with control group ( *:P<0.05, **:P<0.01 and ***:P<0.001). 
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Discussion 
Zataria multiflora is a plant that has many uses in traditional medicine including  reducing  the 

inflammation, treating bloating, irritable bowel syndrome, spasm, pain, vomiting, colds, and 

reducing the symptoms of cancer. We have shown that the Zataria multiflora leaf extract has 

cytotoxic effects on gastric cancer cells. In line with our finding, the cytotoxic effect of Zataria 

multiflora essential oil on the breast and cervical cancer cells has been reported and the findings 

show that Zataria multiflora essential oil has anti-proliferative, apoptotic, and immune-

stimulating properties [9]. Zataria multiflora methanol extract has shown to have anticancer 

effects on leukaemia [10]  . It has also been shown that the Zataria multiflora methanol extract has 

cytotoxic effect  on clone cancer cell line [11]. The findings show that Zataria multiflora extract 

has anti-tumor effect on U266 cell line of Multiple myeloma, through up-regulation of p53 and 

down-regulation of c-MYC [12]. Zataria multiflora extract has also anti-proliferative effect on 

breast cancer cells [13]. Zataria multiflora is indeed an ancient condiment with modern 

pharmaceutical uses [14] and its anticancer effects is among the most interesting properties 

which require further research in vitro and in vivo. 

 

Conclusion 
Zataria multiflora leaf extract has anticancer effects on gastric (AGS) cancer cells in a dose 

dependent pattern in vitro.  
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