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Medicinal plants are potential sources of bioactive compounds, which due to their 

multiple pharmacological benefits, could be developed into promising therapeutic 

drugs. Crinum amabile possesses various biological activities such as antimalaria, 

anticancer and antihypertension. These encouraging findings had led to the selection 

of this plant species as a viable candidate for developments of anticancer and 

antihypertension products. Therefore, this research was undertaken to investigate the 

anticancer (cytotoxicity, apoptosis and anti-angiogenesis) and the antihypertensive 

properties of this plant. The possible pathways to the underlying mechanism of 

respective activities were also elucidated. Firstly, the leaves of C. amabile were 

serially extracted using Soxhlet’s apparatus to yield four different extracts: 

petroleum ether extract (PE), chloroform extract (CE), methanol extract (ME) and 

water extract (WE). Preliminary assays (both anticancer and vasorelaxation) showed 

that CE exhibited the highest pharmacological effects. Thus, CE was fractionated 

using column chromatography and standardized through thin layer chromatography 

to produce six individual fractions. Next, the cytotoxicity of all these extracts and 

fractions were tested on various human cancer cell lines using MTS cytotoxicity 

assay. Results indicated that F5 fraction exhibited non-cell-specific cytostatic effects 

on most of the cancer cell lines, with MCF-7 breast cancer cells being the most 

susceptible. However, further studies using two apoptosis assays: annexin-V and 

DNA fragmentation assay showed that F5 fraction did not induce cell apoptosis on 

MCF-7 cells and no DNA fragmentations were detected. Nonetheless, cell 

proliferation assay using MTT assay revealed that F5 fraction was able to inhibit 

normal cell proliferation as well as VEGF-induced cell proliferation of normal 

endothelial cell: HUVECs. Data from this study illustrated that F5 fraction from leaf 

CE of C. amabile was able to exhibit cytostatic effect through anti-proliferation and 

anti-angiogenesis activities rather than induction of cell apoptosis. Meanwhile the 

vasorelaxation activities of C. amabile extracts and fractions were elucidated on both 
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phenylephrine pre-contracted intact and denuded rat aortic rings. The results 

indicated that F5 fraction exhibited the highest vasorelaxation activities and 

produced both endothelium-dependent and endothelium-independent vasorelaxation. 

In depth studies of its mechanism pathway(s) elucidated that the endothelium-

dependent vasorelaxation induced by F5 fraction was primarily achieved through the 

stimulation of PGI2 production and partial association with NO/sGC/cGMP 

activation pathway. The study proposed that C. amabile can serve as a promising 

lead candidate for both discovery and development of new cytotoxic or vasodilator 

drugs. 
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Tumbuhan perubatan merupakan sumber sebation bioaktif berpotensi yang boleh 

diperkembangkan menjadi ubat terapeutik yang menjanjikan disebabkan oleh 

pelbagai farmakologi faedahnya. Crinum amabile mempunyai pelbagai aktiviti 

biologi seperti anti-malaria, anti-kanser dan anti-hipertensi. Penemuan yang 

menggalakkan ini telah menyebabkan pemilihan spesis tumbuhan ini sebagai calon 

untuk perkembangan produk anti-kanser dan anti-hipertensi. Justeru itu, kajian ini 

telah dijalankan untuk menyiasat sifat anti-kanser (sitotoksik, apoptosis dan anti-

angiogenesis) dan anti-hipertensi-nya. Laluan mekanisme untuk aktiviti masing-

masing yang berkemungkinan juga diperjelaskan. Pertama-nya, daun C. amabile 

telah diekstrak dengan alatan soxhlet’s untuk menghasilkan empat jenis ekstrak yang 

berbeza: ekstrak petroleum eter (PE), ekstrak kloroform (CE), ekstrak metanol (ME) 

dan ekstrak air (WE). Ujian permulaan (kedua-dua anti-kanser dan vasorelaksasi) 

menunjukkan bahawa CE menunjukkan kesan farmakologi yang tertinggi. Oleh itu, 

CE telah difraksinasikan dengan kromatografi lajur dan diseragamkan melalui 

kromatografi lapisan nipis untuk menghasilkan enam individu pecahan. Kemudian, 

kesan sitotoksik semua ekstrak dan pecahan telah diuji ke atas pelbagai sel kanser 

manusia melalui ujian sitotoksik MTS. Keputusan menunjukkan bahawa pecahan F5 

memperlihatkan kesan sitostatik bukan sel khusus ke atas majoriti sel kanser, dengan 

sel kanser payudara MCF-7 merupakan sel yang paling mudah terpengaruh. Walau 

bagaimanapun, kajian lanjut menggunakan dua ujian apoptosis: annexin-V and ujian 

fragmentasi DNA menunjukkan bahawa pecahan F5 tidak mendorong apoptosis sel 

ke atas sel MCF-7 dan tiada fragmentasi DNA dikesan. Tambahan pula, penggujian 

percambahan sel dengan ujian MTT mendedahkan bahawa pecahan F5 dapat 

menghalang percambahan sel biasa serta percambahan sel yang didorong oleh VEGF 

dengan sel endotelial biasa: HUVEC. Data daripada kajian ini menggambarkan 

pecahan F5 dari CE daun C. amabile dapat memberikan kesan sitostatik melalui 

aktiviti anti-percambahan sel dan anti-angiogenesis, bukannya apoptosis sel. 
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Sementara itu, aktiviti vasorelaksasi ekstrak dan pecahan C. amabile telah 

dibuktikan ke atas phenylephrine pre-kontrak cincin aortik tikus. Hasil kajian 

menunjukkan bahawa pecahan F5 menunjukan aktiviti vasorelaksasi yang tertinggi 

yang merangkumi kedua-dua vasorelaksasi endotelium bergantung and endotelium 

tak bergantung. Kajian mendalam mengenai mekanisme laluannya menjelaskan 

bahawa vasorelaksasi endotelium bergantung yang didorong oleh pecahan F5 dicapai 

utamanya melalui stimulasi penghasilan PGI2 dan sebahagian melalui laluan 

pengaktifan NO/sGC/cGMP. Kajian itu mencadangkan bahawa C. amabile boleh 

dijadikan sebagai calon yang menjanjikan untuk kedua-dua penemuan dan 

pembangunan ubat sitotoksik atau vasodilator yang baru. 
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

Both cancer and hypertension have been identified as among the leading causes of 

death worldwide. Malaysia is no exception but actions taken to deal with the number 

of mortality and morbidity from these diseases has only seen modest progress 

(Ibrahim and Damasceno, 2012; Hail et al., 2008). Therefore, there is an urge in 

seeking new and effective therapeutic drugs with minimal side effects (Wang et al., 

2014). For thousands of years, humans have used plants and herbs as healing 

compounds to treat various illnesses (Goyal et al., 2009). Medicinal plants have been 

proven to be a vital source of novel pharmacologically active compounds (Goyal et 

al., 2009) which exhibit a variety of highly desirable therapeutic effects. Currently, 

there is growing awareness in several countries on the importance of native plant 

remedies in healthcare delivery system (Ch’ng et al., 2017). Many efforts have been 

concentrated on investigating the therapeutic efficacy of these local medicinal herbs 

since they are readily available (Taiwo et al., 2010). Development and 

transformation of these medicinal plants into highly valued commodities are 

essential to improve wellbeing on a global scale. 

 

 

For centuries, Crinum spp. have been used to treat many diseases. Phytochemical 

analyses of these plants had yielded a vast array of compounds and most of them are 

identified as amaryllidaceae alkaloids. Since these alkaloids are shown to be highly 

bioactive, exhibited a wide range of pharmacological effects; many studies have 

been conducted to evaluate their therapeutic values (Oloyede et al., 2010; Thi Ngoc 

Tram et al., 2002). For examples, some literatures have shown that the alkaloids 

isolated from Crinum amabile bulbs possess promising cytotoxicity activities 

(Oloyede et al., 2010; Joshi et al., 2009; Viladomat et al., 1995; Likhitwitayawuid et 

al., 1993), while others elucidated their vasorelaxation effects (Fennell and van 

Staden, 2001; Schmeda-Hirschmann et al., 2000). These promising findings have 

provided a rationale to explore the possibility of developing anticancer and 

antihypertension products from these alkaloids. However, while most of the papers 

focused on the bulb, no literature was found to describe the cytotoxicity and 

vasorelaxation activities of C. amabile leaves. Not to mention, no direct evidence 

was reported on the possible mechanistic pathway(s) underpinning the cytotoxicity 

and vasorelaxation activities.   

 

 

Hence, the main objective of this research was aimed at elucidating the anticancer 

and vasorelaxation effects of C. amabile. To achieve the main objective, the 

following activities were carried out: 

1. To fractionate the most active extract through biological activity guided 

fractionation. 

2. To investigate the cytotoxicity activities of C. amabile leaves extracts and 

fractions. 
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3. To determine the mechanisms of action (apoptosis and anti-angiogenesis) of 

the cytotoxicity activity of the most active fraction of the most active C. 

amabile leaves extract. 

4. To explore the vasorelaxation effects of C. amabile leaves extracts and 

fractions.  

5. To elucidate the possible mechanistic pathway(s) involved in the 

vasorelaxation effect of the most active fraction of C. amabile. 

 

 

With regards to the above, it is hypothesized that: 

1. C. amabile leaves extracts and fractions produce cytotoxicity activities on 

various human cancer cell lines.  

2. C. amabile leaves extracts and fractions are able to induce cell apoptosis, 

inhibit cell proliferation and suppress angiogenesis. 

3. C. amabile leaves extracts and fractions exhibit vasorelaxation effects on rat 

aortic rings. 

4. The possible mechanistic pathways involve in the vasorelaxation effect of C. 

amabile leaves extracts and fractions are associated with both endothelium-

dependent and endothelium-independent vasorelaxation. 
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