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ABSTRACT

Incidence of breast cancer is gradually increasing worldwide, therefore more effective
anti-cancer drugs needed to treat this cancer. Focusing on discovering potential
inhibitors against cancer-related proteins such as Epidermal Growth Factor Receptors
(EGFR) tyrosine kinase that play critical roles in the development of the tumors can be
helpful. EGFR tyrosine kinase inhibition by small molecules has been proved effective
for cancer treatment. Lapatinib, the existing tyrosine kinase inhibitor has been widely
used as chemotherapeutic drug for breast cancer treatment. By using knowledge on
structure-based molecular modeling, identifying a new novel tyrosine kinase inhibitors
in short timeframe with low cost become more rationale. Several compounds from
Morinda citrifolia L. (Noni) with possible anti-cancer effects were identified and
docking in silico approach was carried out. The binding affinity of ligand-protein
complex was assessed by energy docking binding, inhibition constant and hydrogen
bonding interactions. Amongst the molecular compounds, beta-sitosterol was discovered
to have the lowest binding energy and inhibition constant value. Beta-sitosterol also has
higher binding affinity than the existing drug, Lapatinib. By this finding, beta-sitosterol
might have anti-cancer effects as potent as Lapatinib, thus can lead to the new
development of tyrosine kinase inhibitors for breast cancer treatment.
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CHAPTER 1

INTRODUCTION

1.1 Breast Cancer and Statistics

Breast cancer refers to a malignant tumor that developed from uncontrolled growth of
breast cells. Breast cancer is the most common cancer in most part of the world and the
number one cause of cancer death among women in Malaysia. More than 200,000
women in the United States were diagnosed with breast cancer in 2004 (Hortobagyi,
2005). However, in Malaysia, it is difficult to determine the exact number of breast
cancer cases due to lack of its registry (Hisham, 2004). Data from the National Cancer
Registry of Malaysia for 2004 (Yip, 2006) showed that approximately 1 in 20 women in
Malaysia developed breast cancer in their lifetime. However, the rates of getting this
disease differed between the three main races, ie. Malay, Chinese and Indian, where
Chinese women have the highest risk with 1 in 16 women developed breast cancer in

their lives followed by Indians and Malays with 1 in 16 and 1 in 28 respectively.



