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ABSTRACT 

Cervical and ovarian cancers are the lethal gynaecological malignancies that affect the 

local health scene among women. Eurycoma longifolia, Nigella sativa and Hibiscus 

sabdariffa are widely used as herbal remedies and natural supplements in Malaysia. The 

current study is designed to investigate the cytotoxic effects of standardised quassinoid 

E. longifolia (TAF 273), N. sativa (NSE) and H. sabdariffa (HSE) extracts on cervical 

cancer (HeLa) and ovarian cancer (Caov-3) cells and the mechanism of cell death. The 

cytotoxicity of TAF 273, NSE, and HSE were evaluated using MTT assay and the mode 

of cell death was detected by Hoechst 33258 nuclear staining. The analysis of apoptosis 

and cell cycle arrest were assessed via flow cytometry. The gene expression of Bax, 

Bcl-2 and caspase-3 were investigated through real-time PCR. The findings showed 

that TAF 273 suppressed the cell growth of Caov-3 with the lowest IC50 value 

(5.3µg/mL), comparable to the cisplatin (IC50 value of 6.07 ± 1.87 µM; ~6.1 µM). The 

IC50 values of TAF 273 on HeLa as well as NSE and HSE on both Caov-3 and HeLa 

were however not identified. TAF 273 and cisplatin showed no toxicity on normal 

human ovarian surface epithelial cells (nHOSEpiC). The characteristics of apoptosis 

such as cell shrinkage, chromatin condensation and nuclei fragmentation were found 

following TAF 273 and cisplatin treatment. The flow cytometry analyses showed that 

TAF 273 and cisplatin induced the apoptosis on Caov-3 in dose- and time-dependent 

manner and arrested the cell cycle at G2 phase. The real-time PCR results showed that 

TAF 273 down-regulated the Bax, Bcl-2, and caspase-3 expression. Meanwhile, 

cisplatin up-regulated the Bax and caspase-3 and down-regulated the Bcl-2 expression. 

Results from this study suggests that TAF 273 was cytotoxic on Caov-3 cells through 

the induction of the apoptosis via the mitochondrial pathway, initiated by proteins other 

than Bax and it was executed through other group of executioner caspase or via caspase-

independent pathway. The output of this study may indicate the potential of the 

standardised quassinoid of Eurycoma longifolia extract in the successful treatment of 

ovarian cancer as part of cancer therapy. 
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 خلاصة البحث 

 

ؤثر على الصحة المحلية بين النساء. يتم استخدام سرطان عنق الرحم وسرطان المبيض هي أورام خبيثة قاتلة ت
اليوركوما لونغيفوليا، والنايجيلا ساتيفا، والهيبيسكوس سابادريفيا على نطاق واسع كعلاجات عشبية 
ومكملات غذائية طبيعية في ماليزيا. تم تصميم الدراسة الحالية للتحقيق في السمية الخلوية لليوركوما 

ضد سرطان  (HSE) (، والهيبيسكوس سابادريفيا NSEوالنايجيلا ساتيفا )( TAF 273لونغيفوليا )
( وكيفية آلية موت الخلايا التي تؤثر عليها. تم تقييم Caov-3( وسرطان المبيض )HeLaعنق الرحم )

، وتم الكشف عن آلية MTTباستخدام فحص  HSE، وNSE، و TAF 273السمية الخلوية لـ
. تم تقييم تحليل موت الخلايا المبرمج ودورة Hoechst 33258نووي موت الخلية بواسطة التلوين ال

-caspase، و Bcl-2و،  Baxلــالخلية عن طريق اختبار التدفق الخلوي. تم التحقيق في التعبير الجيني 
-Caovقامت بتثبيط نمو خلايا  TAF 273الوقت الحالي. أظهرت النتائج أن  PCRباستخدام  3
 6.1حوالي 50ICمكروغرام/مل( مقارنة مع السيسبلاتين )قيمة  50IC (5.3بأقل معدل للــ  3

على كل  HSEو  NSEو  HeLaعلى  TAF 273لـلــ 50ICمكرومولار(. لم يتم تحديد قيم الــ
والسيسبلاتين أي سمية على الخلايا الطلائية للمبيض  TAF 273. لم تظهر HeLaو  Caov-3من 

ملاحظة صفات موت الخلايا المبرمج مثل الانكماش الخلوي (. تمت nHOSEpiCالبشري الطبيعية )
. أظهرت تحاليل التدفق TAF 273وتكثف الكروماتين وتجزئة النواة بعد علاج الخلايا بالسيسبلاتين والــ

بطريقة تعتمد على  Caov-3والسيسبلاتين سببا موت الخلايا المبرمج على  TAF 273الخلوي أن 
 TAFالوقت الحالي أن  PCR. أظهرت نتائج G2الخلية في المرحلة  الجرعة والوقت وأوقفت دورة

، في حين قام caspase-3، و Bcl-2و، Baxقد قام بالتنظيم التخفيضي لبروتينات  273
. أشارت نتائج هذه الدراسة إلى Bcl-2، و caspase-3، و Baxالسيسبلاتين بالتنظيم الرفعي للــ 

عن طريق تنشيط موت الخلايا المبرمج عبر مسار  Caov-3كان ساما خلويا على    TAF 273أن 
وتم تنفيذها من خلال المسار المستقل عن  Baxالميتوكوندريا والتي تم بدؤها من قبل جينات أخرى غير 

تشير نتائج هذه الدراسة إلى إمكانية مركب الكوسينويد المعياري لمستخلص اليوريكوما  .caspaseالــ
 سرطان المبيض بنجاح وذلك كجزء من علاج السرطان.لونغيفوليا في معالجة 
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CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND OF THE STUDY 

Cancer is a group of disease characterised by the unbalanced cell growth and death of 

cell together with the spread of abnormal cell. It is the major cause of fatality worldwide. 

The incidence and mortality reports due to cancer have been increasing despite the 

advancement in understanding and treating other diseases. It is estimated that in 2018, 

there will be 18.1 million new cancer cases and 9.6 million cancer deaths worldwide 

(Bray et al., 2018).  According to the newest version of International Agency for 

Research on Cancer (IARC) under World Health Organization (WHO), in the report 

Globocan (2012), 14.1 million new cancer cases, 8.2 million cancer deaths and 32.6 

million people were diagnosed with cancer in 2012 globally. Rate is the number of new 

cases or deaths per 100,000 persons per year. Meanwhile, the age-standardised rate 

(ASR) is defined as the rate that a population had as a standard age structure. The overall 

age-standardised cancer incidence rate is reported to be 25 % higher among men as 

compared women. In Malaysia, almost 40,000 new cases were detected in 2012 of 

whereby 18,000 new cases were reported from male cancer patients and 19,300 new 

cases were reported from female cancer patients. Around 22,000 cancer deaths were 

reported for both sexes in 2012 in Malaysia. From that figure, 11,300 deaths were 

reported from male cancer patients and 10,400 deaths were reported from female cancer 

patients. The ASR in males were 144.9/100,000 and 143.4/100,000 in females. Based 

on the ASR reported by IARC in 2012, the top 10 leading cancer for Malaysia 

population were the breast, colorectal, lung, cervix uteri, prostate, ovary, stomach, 
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nasopharynx, liver and corpus uteri. The top 5 most frequent cancer among Malaysian 

females reported by IARC were breast, colorectal, cervix uteri, lung and ovary cancers 

(IARC, 2012).  

 Gynaecological malignancies contribute to the high cases of fatality among 

women in Malaysia. Globally, in 2012 cervical cancer is ranked as the fourth most 

common cancer among women and the seventh for overall cancer with almost 530,000 

new cases and 265,672 death reported. At the same time, the ovarian cancer is ranked 

as the seventh most common cancer among women and the ninth for overall cancer with 

238,719 number of incidence and 151,917 death reported (IARC, 2012). In Malaysia, 

cervical cancer is the third leading cancer with 2,145 number of incidence and 621 

mortality cases reported while ovarian cancer is the fifth leading cancer with 1,098 

incidence and 645 mortality cases reported in 2012 (Globocan, 2012). Globally, in 

2018, it is estimated that there will be almost 600,000 new cases and 311,000 number 

of deaths due to cervical cancer. While almost 300,000 new cases and 185,000 number 

of deaths will be reported due to ovarian cancer (Bray et al., 2018). Of all 

gynaecological malignancies, epithelial ovarian cancer is the most lethal type of cancer 

in women with the worst prognosis (Manimaran & Rajneesh, 2009; Johari, Sidek, 

Othman, & Anuar, 2013). With the high incidence cases reported, the cervical and 

ovarian cancers remain in the top five of common cancer among women in Malaysia 

despite the advance treatment given to the patients. Hence, the treatment of these two 

types of cancers are worth investigating in order to identify new anticancer agents that 

can potentially reduce the number of cases.   

 In Malaysia, the natural resources have long been applied or consumed as the 

remedies for multiple diseases and improvement of health-related conditions. The usage 

of plants as healing medium or supplements has been based on the perception that plant-
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based remedies are safer than conventional drugs due to the natural origin of former. 

Plant-derived natural products have held a great promise in providing invaluable lead 

compounds for the development of new potential drugs (Ramasamy et al., 2011). 

Nowadays, most of cancer research works on the treatment which derived from natural 

sources. Numerous natural products and their analogues have been identified as potent 

anticancer agents. Based on various previous researches, a broad range of diseases such 

as lymphomas, skin carcinomas, cancer of breast, testicular, ovarian, head and neck 

have applied natural products as the treating agent (Demain & Vaishnav, 2011). Hence, 

it could be perceived that anticancer agent based from natural sources may widen the 

choices in searching for the new alternatives in decreasing the occurrence of cancer.  

  

1.2 PROBLEM STATEMENT 

The current treatment of cancer includes the surgical removal and radiation treatment 

followed by systemic chemotherapy to maintain the efficacy. The main challenges of 

chemotherapy are the recurrence of cancer associated with resistance to drugs and 

severe side effects that can limit the administration of anticancer agents, thus affecting 

the quality of life for cancer patients. Despite these disadvantages, chemotherapy is still 

widely used as a the treatment for all cancers and at every stage of cancer progression 

(Rayan, Raiyn, & Falah, 2017). 

 Cisplatin is a well-established chemotherapeutic drug that has been used for the 

treatment of several cancers including the ovarian and cervical cancers (Dasari & 

Tchounwou, 2014). The mode of action for cisplatin is related with the cross-linking of 

DNA such as interference of DNA repair mechanism, initation of DNA damage and 

eventually induction of the apoptosis in cancer cells (Marsh et al., 2007; Dasari & 


