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ABSTRACT 

             Zahra, Mai Mamdouh Hassan Hosni 
 

Evaluating and Comparing the Anti-tumour Effects of 

Alcoholic Extract and Some Bioactive Components of 

Sweet Marjoram (Origanum majorana L.) on  

Colon Cancer Cell line 

Ph.D. in Zoology, Faculty of Science, Ain Shams University, 

Cairo, 2018 

Keywords: Apoptotic pathways - Carvacrol - Colorectal cancer - 

Cytotoxicity - Death receptors - HCT116 cell line - 

Marjoram - Morphological alterations - Oxidative stress - 

Ursolic acid. 

Colorectal cancer (CRC) is one of the most frequent 

malignant tumours worldwide. Nowadays, complementary 

and alternative treatment strategies have become necessary 

to improve the survival rate of the CRC patients. Therefore, 

the present study investigated the anticancer effects of 

different concentrations of the Egyptian sweet marjoram 

(Origanum majorana L.) methanolic extract (ME) and 

some of its bioactive components (carvacrol, CA and 

ursolic acid, UA) on the HCT116 colon cancer cell line. 

The data of the present study indicated that ME, CA and 

UA were specifically able to inhibit proliferation and 

induce cytotoxicity in the HCT116 cells compared with the 

non-cancerous human skin cell line (BJ-1). Based on        

the IC50 values and the selectivity index (SI), three 

concentrations (0.25, 0.5 and 1.0 of the IC50 at 48 hours of 

cell culture incubation) were used in the present study to 

evaluate the possible anticancer molecular mechanisms of 

the used natural products. Our results proved that ME, CA 

and UA induced morphological alterations related to 

apoptosis, inhibited cell adhesion and migration, and 

reduced spheroids’ volumes of the HCT116 cells after 48 

hours of treatment in a concentration-dependent manner. 
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Also, they triggered the DNA fragmentation and increased 

the percentage of apoptotic cells in sub-G1 phase in the 

HCT116 cells, which accompanied by decreasing the total 

antioxidant capacity along with increasing the tumour 

suppressor p53 protein and the release of mitochondrial 

cytochrome C into the cytosol. In addition, they 

upregulated the expression of death receptors (Fas/CD95 

and tumour necrosis factor recptor-1) and increased 

caspases 3, 8 and 9 in the HCT116 cells. All of these data 

indicated the ability of these natural products to 

significantly trigger both the intrinsic and extrinsic 

pathways of apoptosis in cancer cells. In general, the 

highest anticancer activity in the present study was 

achieved by UA followed by CA, rendering these 

compounds may become promising anticancer agents in 

treating CRC patients in the near future.  
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