
UNIVERSITI TEKNOLOGI MARA 

EFFECTS OF GELAM (MELALEUCA SP.) HONEY ON 
APOPTOSIS PATHWAY OF COLORECTAL CANCER 

CELL LINES (HCT116) 

NURUL FARAH HANA MOHD ADNAN 

Dissertation submitted in partial fulfillment of the requirements for the 

Bachelor of Pharmacy (Hons.) 

Faculty of Pharmacy 

2012 



ACKNOWLEDGEMENT 

The whole process of carrying out the study has taken eleven months. The study has 

started and was completed as scheduled. With the submission of the thesis, I would like 

to take the opportunity to thank a few precious individuals. 

First of all, I would like to express my highest gratitude to Allah the Almighty for His 

infinite blessings in order for me to complete this research project. Special thanks to my 

respectful supervisor, Dr Wan Iryani binti Wan Ismail for her dedication towards my 

friend, Noorfathiah binti Ibrahim and I for her constant guidance, advice and ideas 

throughout our research. I would like to include my gratefulness to the postgraduate 

students of Cell Signaling Laboratory especially Muhammad Ashraf bin Mohd Salleh, 

Nurul Hamiyah binti Abdul Ghani and Mohd Nazri Abu for their guidance and support 

during this period of study and they have helped us make the best out of our research. A 

lot of thanks go to Ms. Ruzianisra Mohamed for being a very helpful coordinator for this 

subject. 

Also not forgotten, my loving parents Haslinawati binti Sohari and Mohd Adnan bin 

Mohd Daud and caring friends, especially my housemates for they have always been 

there, whenever I needed them in times of difficulties. 

i 



TABLE OF CONTENTS 

Page 

TITLE PAGE 

APPROVAL 

ACKNOWLEDGEMENT i 

TABLE OF CONTENTS ii 

LIST OF FIGURES iv 

ABSTRACT vi 

CHAPTER 1 (INTRODUCTION) 

1.1 Introduction 1 

1.2 Problem Statement 5 

1.3 Significance of Study 6 

1.4 Objective 6 

CHAPTER 2 (LITERATURE REVIEW) 

2.1 Colorectal Cancer 7 

2.2 Significance of Cell Morphology 9 

2.3 Current Treatments for Colorectal Cancer 9 

2.4 Malaysian Local Honeys 12 

2.5 Gelam Honey as Natural Product 13 

2.6 Previous Studies on Gelam Honey 14 

2.7 Chemical Compounds Found in Gelam Honey Extract 15 

2.8 Targeting Apoptosis Pathways in Cancer Therapy 16 

ii 



CHAPTER 3 (METHODOLOGY) 

3.1 

3.2 

3.3 

3.4 

Materials 

Methodology 

3.2.1 Honey Preparation 

3.2.2 Cell Culture Preparation 

3.2.3 Subculture 

3.2.4 Observation of the Cells Under Confocal Microscope 

SDS-PAGE Gel Electrophoresis 

3.3.1 Preparation of Cell Lysate 

3.3.2 Gels Preparation 

3.3.3 Electrophoresis 

Western Blotting 

24 

25 

26 

26 

27 

27 

28 

28 

29 

30 

CHAPTER 4 (RESULTS) 

4.1 Morphological Changes in HCT116 using Confocal 31 

Microscope 

4.2 Gelam (Melaleuca sp.) Honey Induces the Activity of Caspases 35 

in Colorectal Cancer Cells 

CHAPTER 5 (DISCUSSION) 38 

CHAPTER 6 (CONCLUSION) 43 

BIBLIOGRAPHY 

iii 



ABSTRACT 

Honey is reported to contain various compounds such as phenols, vitamins and 

antioxidants. The present study investigates the anticancer potential of Gelam honey in 

colorectal cancer cell lines (HCT116). The cells were treated with decreasing doses of 

Gelam honey (10-0.01%) for 72 hours. The activation of caspase-3 and -9 were observed 

in all-Gelam honey-treated cancer cells indicating the involvement of mitochondrial 

apoptotic pathway. This study shows that Gelam honey has significant anticancer 

activity against colorectal cancer cell lines. 

vi 


