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To date, there has been no literature reported on the mechanism of dentatin and
its effects on breast and prostate cancers. Hence, anti-cancer effect of dentatin
was investigated towards breast (in vivo and in vitro) and prostate (in vitro)
cancers. Ethnopharmacologically, Clausena excavata Burm. F., has been used
as folk medicines in the eastern of Thailand for the treatment of cancer. Dentatin
(DTN) was isolated from this plant via bio assay guided approach and its
apoptosis mechanism was investigated. With respect to MCF-7 cells of breast,
DTN induced cytotoxicity was observed using MTT assay. Acridine
orange/Propidium iodide staining was used to detect the early apoptosis cells.

High content screening (HCS) was used to observe the nuclear condensation,



cell permeability, mitochondrial membrane potential (MMP) and cytochrome c
release. Apoptosis was confirmed by using clonogenic assay, DNA laddering and
caspase 3/7 and 9 assays. Reactive oxygen species formation, Bcl-2/Bax
expressions and cell cycle arrest also has been investigated. The involvement of
NF-kB was analyzed using HCS assay. Significant increase in chromatin
condensation in the cell nucleus was observed in the fluorescent analysis. The
apoptosis was confirmed by reduced colony of cells in clonogenic assay and
increased cellular DNA breaks on treated cells observed as ladder. Treatment of
MCF-7 cells with DTN encouraged apoptosis with cell death-transducing signals
that reduced the MMP by down-regulation of Bcl-2 and up-regulation of Bax,
triggering the cytochrome c release from mitochondria to cytosol. The released
cytochrome c triggered the activation of caspase 9 and then the executioner
caspase 3/7. The DTN treatment significantly arrested MCF-7 cells at G0/G1
phase (p < 0.05). The ROS was significantly found to be elevated. Moreover the
DTN significantly blocks the induced translocation of NF-kB from cytoplasm to
nucleus. This part of the study was set to investigate anti-proliferative
potential of dentatin (a natural coumarin isolated from Clausena excavata
Burm.F) against prostate cancer and to delineate the underlying mechanism of
action. Treatment with dentatin dose-dependently inhibited cell growth of PC-3
and LNCaP prostate cancer cell lines, whereas it showed less cytotoxic effects on
normal prostate epithelial cell line (RWPE-1). The inhibitory effect of dentatin on
prostate cancer cell growth was due to induction of apoptosis as evidenced by

Annexin V staining and cell shrinkage. We found that dentatin mediated



accumulation of reactive oxygen species (ROS) and downregulated expression
levels of antiapoptotic molecules (Bck2, BckxL and Survivin), leading to
disruption of mitochondrial membrane potential (MMP), cell membrane
permeability and release of cytochrome ¢ from the mitochondria into the cytosol.
These effects were associated with induction of caspase-9,-3/7activities and
subsequent DNA fragmentation. In  addition, we found that dentatin inhibited
TNF-a-induced nuclear translocation of p65, suggesting dentatin as a potential
NF-kB inhibitor. Acute toxicity tests by intraperitoneal administration of up to 1
g/kg in rats did not show any biochemical, anatomical, or histopathological signs
of toxicity, suggesting dentatin is relatively tolerable in vivo. An in vivo study was
conducted to determine the effect of dentatin (DTN) on LA-7 cell-induced rat
mammary tumor. In this study, we evaluated for the first time the anti-tumor
potential of dentatin (30mg/kg LD and 60 mg/kg HD body weight), orally
administered for four weeks against LA7-induced mammary carcinogenesis in SD
rats. After the first tumors appearance, the thirty rats were divided into five groups
(n=6). The first group comprised untreated normal healthy rats and served as
the normal negative control group (NNC), while the second group comprised
rats induced to develop mammary gland tumor and served as the positive
control. This group of rats received a single dose of 1 ml of soy oil and was
ascribed as mammary tumor control (MTC). The third group of mammary gland
tumor-bearing rats was treated weekly with 30/kg mg (low dose) DTN
dissolved in 1 mL soy oil. As a result, this group was assigned the group DTN-

LD. The fourth group also comprised the mammary gland tumor-bearing rats



and each rat received 60 mg/kg (high dose) DTN dissolved in 1 mL soy
oil and assigned the group DTN-HD. Also, the fifth group comprised rats with
mammary gland tumor that treated with 10 mg/kg TAM dissolved in 1 mL soy
oil and assigned as the TAM group. The results suggest that DTN has better
effect on the tumor compared to TAM, which promoted apoptosis in the rat
mammary gland tumor. However, the DTN-HD showed a more prolonged effect
suggesting that DTN could be a vital future drug in the chemotherapy of breast
cancers. Hence, further studies are warranted to further investigate and develop
a drug delivery system for DTN in the treatment of cancers. Together, results
presented in this study demonstrated that the DTN inhibited the proliferation of
MCF-7, PC-3 and LNCaP cells, leading to the cell cycle arrest and programmed
cell death, which was confirmed to be through the mitochondrial pathway with the
involvement of NF-kB signaling pathway. The in vivo study suggests that DTN
reduced oxidative stress, inhibited proliferation, induced mitochondria-regulated
apoptosis, therefore, minimizing LA-7-induced carcinogenesis in rat mammary
glands. Thus, we suggest that dentatin may have therapeutic value in breast

and prostate cancer treatment worthy of further development.
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Sehingga kini, tidak ada sastera dilaporkan pada mekanisme dentatin dan
kesannya terhadap payudara dan kanser prostat. Oleh itu, kesan anti-kanser
dentatin disiasat ke arah payudara (in vivo dan in vitro) dan prostat (in vitro)
kanser. Ethnopharmacologically, Clausena excavata Burm. F., telah digunakan
sebagai ubat tradisional di timur Thailand untuk rawatan kanser. Dentatin (DTN)
telah diasingkan daripada tumbuhan ini melalui pendekatan berpandu bio assay
dan mekanisme apoptosis yang telah dikaji. Berkenaan dengan MCF-7 sel-sel
payudara, DTN disebabkan cytotoxicity diperhatikan menggunakan asai MTT.
Acridine oren / Propidium iodida mengotorkan telah digunakan untuk mengesan
sel-sel apoptosis awal. Pemeriksaan kandungan yang tinggi (HCS) telah
digunakan untuk melihat pemeluwapan nuklear, ketelapan sel, potensi membran

mitokondria (MMP) dan cytochrome c dibebaskan. Apoptosis telah disahkan



dengan menggunakan clonogenic assay, laddering DNA dan caspase 3/7 dan 9
ujian. Reaktif oksigen pembentukan spesies, ungkapan Bcl-2/Bax dan kitaran
penangkapan sel juga telah disiasat. Penglibatan NF-kB dianalisis menggunakan
HCS assay. Peningkatan yang ketara dalam pemeluwapan chromatin dalam
nukleus sel diperhatikan dalam analisis pendarfluor. Apoptosis itu disahkan oleh
dikurangkan koloni sel-sel dalam clonogenic assay dan meningkat DNA rehat sel
pada sel-sel dirawat diperhatikan sebagai tangga. Rawatan MCF-7 sel dengan
DTN digalakkan apoptosis dengan sel isyarat kematian transducing yang
mengurangkan MMP oleh turun-peraturan Bcl-2 dan up-peraturan Bax,
mencetuskan ¢ cytochrome pelepasan dari mitokondria untuk cytosol.
Cytochrome dikeluarkan ¢ mencetuskan pengaktifan caspase 9 dan kemudian
algojo yang caspase 3/7. Rawatan DTN ketara ditangkap MCF-7 sel pada G0/G1
fasa (p <0.05). ROS nyata didapati meningkat. Selain itu DTN ketara
menghalang translokasi teraruh daripada NF-MB dari sitoplasma dengan
nukleus. Ini sebahagian daripada kajian yang telah ditubuhkan untuk menyiasat
potensi anti-proliferatif daripada dentatin (a coumarin semulajadi diasingkan
daripada Clausena excavata Burm.F) terhadap kanser prostat dan untuk
menggambarkan mekanisme yang mendasari tindakan. Rawatan dengan
dentatin dos dependently menghalang pertumbuhan sel PC-3 dan LNCaP
prostat garisan sel kanser, sedangkan ia menunjukkan kesan kurang sitotoksik
pada normal prostat garis sel epitelium (RWPE-1). Kesan yg melarang dentatin
pada prostat pertumbuhan sel kanser adalah disebabkan oleh induksi apoptosis

seperti yang dibuktikan oleh Annexin V mengotorkan dan pengecutan sel. Kami



mendapati bahawa pengumpulan pengantara dentatin spesies oksigen reaktif
(ROS) dan tahap ungkapan downregulated molekul anti-apoptotic (Bcl-2, Bcl-xL
dan survivin), yang membawa kepada gangguan potensi membran mitokondria
(MMP), membran sel kebolehtelapan dan melepaskan sitokrom c¢ dari
mitokondria ke dalam cytosol. Kesan-kesan yang berkaitan dengan induksi
caspase-9, -3/7activities dan pemecahan DNA berikutnya. Di samping itu, kami
mendapati dentatin yang menghalang TNF-a yang disebabkan translokasi
nuklear P65, menunjukkan dentatin sebagai potensi NF-kB inhibitor. Ujian
ketoksikan akut oleh pentadbiran intraperitoneal sehingga 1 g / kg pada tikus
tidak menunjukkan sebarang tanda-tanda biokimia, anatomi, atau
histopathological ketoksikan, dentatin mencadangkan agak boleh diterima dalam
vivo. Suatu kajian vivo telah dijalankan untuk menentukan kesan dentatin (DTN)
pada LA-7 sel yang disebabkan oleh tumor tikus susu. Dalam kajian ini, kita
dinilai buat kali pertama potensi anti-tumor dentatin (30mg/kg LD dan 60 mg / kg
berat badan HD), secara lisan ditadbir selama empat minggu terhadap LA7 yang
disebabkan oleh susu karsinogenesis dalam SD tikus. Selepas kemunculan
tumor pertama, tiga puluh tikus telah dibahagikan kepada lima kumpulan (n = 6).
Kumpulan pertama yang terdiri dirawat tikus yang sihat dan berkhidmat sebagai
kumpulan kawalan negatif normal (NNC), manakala kumpulan kedua terdiri tikus
disebabkan untuk membangunkan tumor kelenjar susu dan berkhidmat sebagai
kawalan positif. Ini kumpulan tikus yang menerima dos tunggal 1 ml minyak soya
dan telah disifatkan sebagai kawalan tumor susu (MTC). Kumpulan ketiga

kelenjar susu tikus tumor-bearing dirawat mingguan dengan 30/kg mg (dos



rendah) DTN dibubarkan dalam 1 mL minyak soya. Hasilnya, kumpulan ini telah
ditugaskan kumpulan DTN-LD. Kumpulan yang keempat juga terdiri daripada
kelenjar susu tikus tumor-bearing dan setiap tikus menerima 60 mg / kg (dos
tinggi) DTN dibubarkan dalam 1 mL minyak soya dan diberikan kumpulan DTN-
HD. Selain itu, kumpulan itu terdiri daripada lima tikus dengan kelenjar susu
tumor yang dirawat dengan 10 mg / kg TAM dibubarkan dalam 1 mL minyak soya
dan ditugaskan sebagai keputusan Kumpulan.Elemen TAM mencadangkan DTN
yang mempunyai kesan yang lebih baik pada tumor berbanding TAM, yang
dinaikkan pangkat apoptosis dalam tikus susu kelenjar tumor. Walau
bagaimanapun, DTN-HD menunjukkan kesan yang lebih berpanjangan
mencadangkan bahawa DTN boleh menjadi dadah masa depan penting dalam
kemoterapi kanser payudara. Oleh itu, kajian selanjutnya diperlukan untuk terus
menyiasat dan membangunkan sistem penyampaian ubat untuk DTN dalam
rawatan kanser. Bersama-sama, keputusan yang dibentangkan dalam kajian ini
menunjukkan bahawa DTN yang menghalang percambahan MCF-7, PC-3 dan
sel-sel LNCaP, yang membawa kepada penangkapan kitaran sel dan kematian
sel diprogram, yang telah disahkan melalui laluan mitokondria dengan
penglibatan NF-kB isyarat laluan. Dalam kajian vivo mencadangkan DTN yang
mengurangkan tekanan oksidatif, menghalang percambahan, mendorong
apoptosis mitokondria dikawal selia, oleh itu, mengurangkan LA-7-disebabkan
karsinogenesis dalam kelenjar susu tikus. Oleh itu, kami mencadangkan dentatin
yang mungkin mempunyai nilai terapeutik dalam payudara dan prostat rawatan

kanser layak pembangunan selanjutnya.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Cancer is a disease having complex problems that continues to intrigue
researchers in the fields of plant chemistry, medicine and ethnopharmacology
(Arnold, 2002). It is a malady characterized by abnormal uncontrollable cell
growth (Kim, 2001; Sierra et al., 1995). It is also a hereditary ailment which
represents a principal cause of human demise worldwide. Cancer is
exceedingly well-known as one of the most severe mankind pain and still

remains as a maijor threat to the lives of human beings (Conolly, 1998).

To date, there are more than one hundred types of diseases classified under
cancer, each depending on the type of tissue being affected and the primary
cause of this uncontrollable cell division, whether it is a genetic factor, viral
infection or a combination of both (Dinshaw et al., 2006). In Malaysia, the
occurrence of cancer is on the rise (Jemal et al., 2011; Lim, 2002). According
to statistics reported by MAKNA (National Cancer Council), cancer ranked
fourth leading to death amongst the medically recorded and certified deaths
(Lim, 2002). Almost 70,000 new cancer cases were diagnosed among
Malaysians in the West part of Malaysia between 2003 and 2005 (Sulaiman,

2010).



Breast cancer, specifically invasive ductal carcinoma (IDC), is the ultimate
prevalent type of malignancies widespread in the world with remarkable
annual incidence (Bachman et al., 2004). Breast cancer is considered as the
most frequent cancer (2”") after lung cancers, amongst 17 most common
cancers reported in Malaysia (18 per cent). It ranked 13™ by type among top
50 causes of death in Malaysia and 10™ by age. Deaths due to breast cancer
in Malaysia attained 1,716 or 1.68% of total deaths. The age adjusted Death
Rate is 15.83 per 100,000 of population ranks Malaysia 100 in the world

(Arbab et al., 2013; Jemal et al., 2011).

Despite the presentation of supplementary efficacious remediation, Rates of
mortality due to cancer of breast are increasing (Parkin et al., 2001) and it is
considered as a deep-seated illness, certainly for hormone-sensitive cancerous
tumors, which may be managed by successive endocrine therapy (Goldhirsch et
al., 2005). Approximately, 80% of all breast cancers are (hormone-sensitive)
invasive ductal carcinomas (Axelsson et al., 1995). Therefore, expressed
estrogen and/or progesterone receptors (ER and/or PgR) are more possibly to

comply with endocrine treatment (Macpherson et al., 2000).

The foretelling for breast cancer is mostly relying on the stage of the ailment at
diagnosis. Five-year survival rates range from 84% for early disease to just 18%
for advanced cancers (Sainsbury et al., 2000). Therefore, the goal of treatment
also depends on the cancer stage at diagnosis (Parkin et al., 2001). Early breast

cancer (EBC) is potentially curable and therefore, the primary treatment aim is to
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prevent recurrence and prolong overall survival without causing complications
(Mikeljevic et al., 2003). As treatments for advanced breast cancer are essentially
palliative, goals in this setting are to achieve sustainable duration of response
towards treatment and maintenance of patients’ quality of life with minimum of

treatment-related toxicity (Fallowfield et al., 2003).

Prostate cancer on the other hand is one of the principal reasons of deaths in
men global spread with considerable mortality rate due to the progressive
behavior of androgen-independent cells, which become insensitive to hormone
ablation therapy (Fitzpatrick et al., 2009; Quinn and Babb, 2002).
This disease starts when mutated cells in the prostate begin splitting and
expanding without control. The resulted cancerous tumors can distribute to other
parts of the body murdering ordinary tissues. The ranking of prostate cancer in
Malaysia is in the sixth position amongst the ten most frequent cancers in males (

Quinn and Babb, 2002).

Despite these difficulties, few progresses have been made to determine the
morphological lesions that may act as potential precursor lesions. The most likely
precursor lesion leading towards prostate cancer is prostatic intraepithelial
neoplasia (PIN) (Qian et al.,, 1995). Unfortunately, the cellular and molecular
pathways that contribute to the genesis and progression of prostate cancer

remains poorly understood till today.



Plants are considered as the oldest source of pharmacologically active bio-
compounds that contribute most significantly in disease treatments throughout
mankind history (Rates, 2001). There are presently about 200,000 to 550,000
species of plants, as estimation on Earth Around the world (Borris, 1996; Raven,
1988). Comparatively small part representing about (1 to 10%) of these is utilized
to day as nutrition by mankind and also as food by other animal species. It has
been estimated that above 20% of these plant species are used for medicinal
targets (Moerman et al.,, 1996). Of the 90 anticancer drugs commercially
available prior 1982 in US and worldwide approved anticancer drugs between
1984and 1995, 62% are of natural origin (Cragg et al., 1999). Malaysia is one of
the sub-tropical countries blessed with vast biodiversity and current efforts are
concentrating on herbal plants as the source for modern medicine (Sajise and

Ahmad, 2007).

Plant-derived drugs remain an important resource, especially in developing
countries, to combat serious diseases. A number of medicinal plants containing
bioactive compounds are included in our daily diet or used as natural medicine
for treatment of several diseases (Krief et al., 2005; Taylor et al., 2001). Scientific
experiments have verified the anticancer properties of many of these plants and
their bioactive compounds elucidated (Mauli et al., 1997; Normile, 2004).
Bioassay offers advantage in the standardization and quality control of
heterogeneous botanical products. To achieve significant application to its
usefulness, today’s analysis of natural products must incorporate bioassays.

Bioassays play important roles in the discovery of bioactive agents in natural

4



products (Mukherjee et al., 2001). To this, the use of guided fractionation of
crude extracts towards isolation of pure bioactive compounds has been the

primary aim to the use of bioassays for screening.

The Rutaceae are herbs, shrubs, and trees with glandular punctate, commonly
with strong smelling herbage comprising of nearly 150 genera and 1,500 species
that are further characterized by the common occurrence of spines and winged
petioles (Carlsen and Weismann, 2007). Members of this family have been
essential in providing many natural products of interest in the fields of
phytochemistry and pharmacology. They have attracted continuous interest due
to their needs in households with regards to their versatile chemical and

biological properties (Arbab et al., 2012a; Bergman and Pelcman, 1990).

Clausena excavata Burm. F. is a wild shrub, belonging to the Rutaceae family
(Arbab et al., 2012a; Taufig-Yap et al., 2007). Considerable work has been done
on the phytochemistry of Clausena excavata in recent years, with many
previously unidentified secondary metabolites now currently being reported by
phytochemists (Kongkathip et al., 2010). In respect to this, a large number of
secondary metabolites, mainly alkaloids, coumarins and few limonoids have been
isolated from different parts of this plant, using different techniques of extraction
and purification during the last 20 years (Zhi, 2006). The structures of these
compounds have also been elucidated using different spectroscopic methods
(Arbab et al., 2011; Shier, 1983). Dentatin is one promising bio-compounds

originally isolated from the roots of Clausena excavata. It is a secondary
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metabolite that belongs to the coumarin class (Arbab et al.,, 2011; Mowat and

Murray, 1973).

Coumarins are naturally occurring benzopyrene derivatives (Kostova, 2005,
2006). Several coumarins have been identified from natural sources, especially
green plants. Coumarins have attracted intense interest in recent years because
of their diverse pharmacological properties, their cytotoxic effects being the most
extensively examined. Therefore, these coumarins which characterized by
valuable cytotoxic properties perform as an exploitable source of new anticancer
agents, which might provide solutions in solving the problem of side-toxicity and
resistance original sin. These natural compounds have served as valuable leads

for further design and synthesis of more active anti cancer analogues.

To date, there has been no detailed investigation reported elsewhere on dentatin
regarding its anticancer activities towards breast and prostate cancers. No
previous study had reported the importance of dentatin neither as anti-cancer nor
to its mechanistic of action for possible treatment of human breast and prostate
cancers. Therefore, this current study provided detailed investigations to the
characterization and potential use of dentatin, isolated from Clausena excavata

for treatment of human breast and prostate cancers.

This study was divided into two principle stages, each of which was further
divided into sub stages. Stage | demonstrated the isolation of the bioactive

compound as New Chemical Entity. In this respect, the main objective was to
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achieve a bioassay guided fractionation of the crude extract of the roots and
leaves of Clausena excavata, using several chromatographic solvent systems.
The active phytochemical pure compound present in the plant was further
identified and characterized. In vitro assays provided evidence of apoptosis

induction to the phytochemical compound under investigation.

Stage |l further demonstrated the phytochemical compound as potential New
Molecular Entity. The main objective in this part of the research was to establish
the probable mechanism of action of the compound as potential use for treatment
of human breast and prostate cancers. This includes both in vitro and in vivo
investigations of the compound to look into the possible apoptotic mechanism of
action and to intervene cancer progression of induced mammary gland tumors in

Sprague Dawley rats, respectively.

This current investigation has unraveled the potential capability of the
phytochemical, isolated and later identified, of having potential anti cancer
activities towards prostate and breast. The information provided through this
investigation will be useful for future documentation of the compound intended as
New Chemical Entity, in turn shall provide the basis to conduct human Clinical

Trials Phases | and Il, in a near future.



1.2 Aims of the Study

General Objective

To isolate a phytochemical metabolite, dentatin (DTN) from Clausena excavata
and to determine its affects on treatment of human breast and prostate cancer
cells compared to normal cells and its potentiality as anti cancer towards induced

rat mammary gland tumors.

Specific Objectives

1. To isolate and purify a bioactive phytocompound (Dentatin, DTN),
from Clausena excavata using a developed bioactivity guided
fractionation and existing techniques of HPLC and LCMS.

2. To perform structural elucidation and characterization of DTN using
spectral analysis techniques of NMR, IR, DIMS and UV.

3. To study the probable mechanistic properties of DTN as anti-cancer
towards human breast and prostate cancer cell lines, involving
molecular techniques and protein assays (in vitro).

4. To investigate in vivo anticancer efficacy of DTN in female Sprague
Dawley rats induced with breast mammary gland tumors.

5. To further use this study as a basis to doccument DTN as a New
Potential Chemical Entitry, in the course to prepare for human clinical
trials.



1.3 The Hypothesis of the Research

The current study could provide useful information in solving the existing
problems to treat human breast and prostate cancers in Malaysia as the
compound under investigation could be an effective anti-cancers for these

cancers.

The phytocompound dentatin is expected to eliminate breast and prostate cancer
cells through the induction of apoptosis, a programmed cell death, without
affecting normal breast and prostate cells. Investigating the basic mechanism of
the compound as anti-cancer suggest possible apoptosis cell death induction
through cellular mitochondria involving signaling pathways of proteins implicated
in breast and prostate cancer pathogensis. This compound, useful as anticancer
for breast and prostate, is the first to be discovered in this world today, which
eventually provides more avenues to investigate further, its usefulness as a

probable anticancer drug for treatment.

The current study hypothesized that dentatin has cytotoxic effect on human
breast cell lines MCF-7 and prostate cell lines, PC-3, LNCaP, and anti-

proliferative effect on induced tumors of rat mammary glands.



REFERENCES

Abbasalipourkabir R, Dehghan A, Salehzadeh A, Shamsabadi F, Abdullah R.
2010a. Induction of mammary gland tumor in female Sprague-Dawley
rats with LA7 cells. African Journal of Biotechnology 9:4491-4498.

Abbasalipourkabir R, Salehzadeh A, Abdullah R. 2010b. Antitumor activity of
tamoxifen loaded solid lipid nanoparticles on induced mammary tumor
gland in Sprague-Dawley rats. African Journal of Biotechnology
9:7337-7345.

Ali AM, Ismail NH, Mackeen MM, Yazan LS, Mohamed SM, Ho ASH, Lajis
NH. 2000. Antiviral, cyototoxic and antimicrobial activities of
anthraquinones isolated from the roots of Morinda elliptica. Journal of
Pharmaceutical Biology 38:298-301.

Alia M, Mateos R, Bravo L, Goya L. 2005. Response of the antioxidant
defense system to tert-+ butyl hydroperoxide and hydrogen peroxide in
a human hepatoma cell line (HepG2). Journal of Biochemical and
Molecular Toxicology 19:119-128.

Ambrosini G, Adida C, Altieri DC. 1997. A novel anti-apoptosis gene, survivin,
expressed in cancer and lymphoma. Journal of Nature Medicine 3:917-
921.

Arbab IA, Abdul AB, Aspollah M, Abdullah R, Abdelwahab SI, Ibrahim MY, Al
LZ. 2012a. A review of traditional uses, phytochemical and
pharmacological aspects of selected members of Clausena genus
(Rutaceae). Journal of Medicinal Plants Research 6:5107-5118.

Arbab A, Abdul AB, Aspollah M, Abdullah R, Abdelwahab Sl, Mohan S,
Abdelmageed AHA. 2011. Clausena excavata Burm. F. (Rutaceae): A
review of its traditional uses, pharmacological and phytochemical
properties. Journal of Medicinal Plants Research 5:7177-7184.

Arbab IA, Abdul AB, Sukari MA, Abdullah R, Syam S, Kamalidehghan B,
Ibrahim MY, Taha MME, Abdelwahab SI, Mohd Ali H. 2013. Dentatin
isolated from Clausena excavata induces apoptosis in MCF-7 cells
through the intrinsic pathway with involvement of NF-kB signalling and
GO0/G1 cell cycle arrest: a bioassay-guided approach. Journal of
Ethnopharmacology 145:343-354.

170



Arbab IA, Looi CY, Abdul AB, Cheah FK, Wong WF, Sukari MA, Abdullah R,
Mohan S, Syam S, Arya A. 2012b. Dentatin Induces Apoptosis in
Prostate Cancer Cells via Bcl-2, Bcl-xL, Survivin Downregulation,
Caspase-9,-3/7 Activation, and NF-kB Inhibition. Journal of Evidence-
Based Complementary and Alternative Medicine 01/2012/856029.

Arnold JL. 2002. Disaster medicine in the 21st century: future hazards,
vulnerabilities, and risk. Journal of Prehospital and Disaster Medicine
17:3-11.

Axelsson K, Ljung BME, Moore li DH, Thor AD, Chew KL, Edgerton SM,
Smith HS, Mayall BH. 1995. Tumor angiogenesis as a prognostic
assay for invasive ductal breast carcinoma. Journal of the National
Cancer Institute 87:997-1008.

Bachman KE, Argani P, Samuels Y, Silliman N, Ptak J, Szabo S, Konishi H,
Karakas B, Blair BG, Lin C. 2004. Research Paper: The Gene is
Mutated with High Frequency in Human Breast Cancers. Journal of
Cancer biology & therapy 3:772-775.

Balandrin MF, Klocke JA, Wurtele ES, Bollinger WH. 1985. Natural plant
chemicals: sources of industrial and medicinal materials. Journal of
Science (Washington) 228:1154-1159.

Berchem GJ, Bosseler M, Sugars LVY, Voeller HJ, Zeitlin S, Gelmann EP.
1995. Androgens induce resistance to bcl-2-mediated apoptosis in
LNCaP prostate cancer cells. Journal of Cancer Research 55:735-738.

Bergman J, Pelcman B. 1990. Synthesis of carbazole alkaloids. Journal of
Pure and Appllied Chemistry 62:1967-1976.

Blasco F. 1983. The transition from open forest to Savanna in Continental
Southeast Asia. Tropical Savannas, Journal of Ecosystem of the world
13:167-181.

Blumenthal RD, Lew W, Reising A, Soyne D, Osorio L, Ying Z, Goldenberg
DM. 2000. Anti-oxidant vitamins reduce normal tissue toxicity induced
by radio-immunotherapy. International Journal of Cancer 86:276-280.

Borris RP. 1996. Natural products research: perspectives from a major
pharmaceutical company. Journal of Ethnopharmacology 51:29-38.

171



Bradley MO, Webb NL, Anthony FH, Devanesan P, Witman PA, Hemamalini
S, Chander MC, Baker SD, He L, Horwitz SB. 2001. Tumor targeting by
covalent conjugation of a natural fatty acid to paclitaxel. Journal of
Clinical Cancer Research 7:3229-3238.

Brambilla E, Travis WD, Colby TV, Corrin B, Shimosato Y. 2001. The new
World Health Organization classification of lung tumours. European
Respiratory Journal 18:1059-1068.

Brunner AL, Johnson DS, Kim SW, Valouev A, Reddy TE, Neff NF, Anton E,
Medina C, Nguyen L, Chiao E. 2009. Distinct DNA methylation patterns
characterize differentiated human embryonic stem cells and developing
human fetal liver. Journal of Genome Research 19:1044.

Carlo M. Croce MD. 2008. Molecular origins of cancer oncogenes and cancer.
The New England Journal of Medicine 358:502-511.

Carlsen K, Weismann K. 2007. Phytophotodermatitis in 19 children admitted
to hospital and their differential diagnoses: Child abuse and herpes
simplex virus infection. Journal of the American Academy of
Dermatology 57:88-91.

Carlsson G, Gullberg B, Hafstrom L. 1983. Estimation of liver tumor volume
using different formulas-an experimental study in rats. Journal of
Cancer Research and Clinical Oncology 105:20-23.

Carrasco RA, Stamm NB, Marcusson E, Sandusky G, Iversen P, Patel BKR.
2011. Antisense inhibition of survivin expression as a cancer
therapeutic. Journal ofMolecular Cancer Therapeutics 10:221-232.

Catz SD, Johnson JL. 2003. BCL-2 in prostate cancer: A mini-review. Journal
of Apoptosis 8:29-37.

Cazacu M, Oniu T, Lungoci C, Mihailov A, Cipak A, Klinger R, Weiss T,
Zarkovic N. 2003. The influence of Isorel on the advanced colorectal

cancer. Journal of Cancer Biotherapy and Radiopharmaceuticals
18:27-34.

Cheah SC, Appleton DR, Lee ST, Lam ML, Hadi AHA, Mustafa MR. 2011.
Panduratin A inhibits the growth of A549 cells through induction of
apoptosis and inhibition of NF-Kappa B translocation. Journal of
Molecules 16:2583-2598.

172



Cheng SS, Chang HT, Lin CY, Chen PS, Huang CG, Chen WJ, Chang ST.
2009. Insecticidal activities of leaf and twig essential oils from Clausena
excavata against Aedes aegypti and Aedes albopictus larvae. Journal
of Pest Management Science 65:339-343.

Chicheportiche Y, Bourdon PR, Xu H, Hsu YM, Scott H, Hession C, Garcia I,
Browning JL. 1997. TWEAK, a new secreted ligand in the tumor
necrosis factor family that weakly induces apoptosis. Journal of
Biological Chemistry 272:32401-32410.

Chin YW, Balunas MJ, Chai HB, Kinghorn AD. 2006. Drug discovery from
natural sources. The AAPS Journal 8:239-253.

Chinsembu KC, Hedimbi M. 2010. Ethnomedicinal plants and other natural
products with anti-HIV active compounds and their putative modes of
action. International Journal for Biotechnology and Molecular Biology
Research 6:74-91.

Chun JY, Nadiminty N, Dutt S, Lou W, Yang JC, Kung HJ, Evans CP, Gao
AC. 2009. Interleukin-6 regulates androgen synthesis in prostate
cancer cells. Journal of Clinical Cancer Research 15:4815-4822.

Chuu C, Hiipakka RA, Fukuchi J, Kokontis JM, Liao S. 2005. Androgen
causes growth suppression and reversion of androgen-independent
prostate cancer xenografts to an androgen-stimulated phenotype in
athymic mice. Journal of Cancer Research 65:2082-2084.

Chuu CP, Kokontis JM, Hiipakka RA, Liao S. 2007. Modulation of liver X
receptor signaling as novel therapy for prostate cancer. Journal of
Biomedical Science 14:543-553.

Ciapetti G, Granchi D, Savarino L, Cenni E, Magrini E, Baldini N, Giunti A.
2002. In vitro testing of the potential for orthopedic bone cements to
cause apoptosis of osteoblast-like cells. Journal of Biomaterials
23:617-627.

Clark AM. 1996. Natural products as a resource for new drugs. Journal of
Pharmaceutical Research 13:1133-1141.

Cohen GM, Sun XM, Snowden RT, Dinsdale D, Skilleter DN. 1992. Key
morphological features of apoptosis may occur in the absence of
internucleosomal DNA fragmentation. Biochemical Journal 286:331.

173



Conolly ME. 1998. The Management of Cancer Pain. Suicide: A Christian
Response, Crucial Considerations for Choosing Life, pp 988.

Cooke MS, Evans MD, Dizdaroglu M, Lunec J. 2003. Oxidative DNA damage:
mechanisms, mutation, and disease. The FASEB Journal 17:1195-
1214.

Cordell GA, Beecher CWW, Pezzuto JM. 1991b. Can ethnopharmacology
contribute to the development of new anticancer drugs? Journal of
Ethnopharmacology 32:117-133.

Correa CM. 2001. Protection of traditional systems of medicine, patenting and
promotion of medicinal plants. Traditional Medicine in Asia, pp 227.

Cory S, Adams JM. 2002. The Bcl2 family: regulators of the cellular life-or-
death switch. Journal of Nature Reviews Cancer 2:647-656.

Cragg GM, Boyd MR, Khanna R, Newman DJ, Sausville EA. 1999. NATURAL
PRODUCT DRUG DISCOVERY AND. Phytochemicals in Human
Health Protection, Nutrition, and Plant Defense 33:1.

Cragg GM, Newman DJ. 2001. Natural product drug discovery in the next
millennium. Journal of Pharmaceutical Biology 39:8-17.

Czerski L, Nufiez G. 2004. Apoptosome formation and caspase activation: is it
different in the heart? Journal of Molecular and Cellular Cardiology
37:643-652.

David Phillipson J, Wright CW. 1991. Can ethnopharmacology contribute to
the development of antimalarial agents? Journal of Ethnopharmacology
32:155-165.

Dawson NA, Wilding G, Weiss RB, McLeod DG, Linehan WM, Frank JA,
Jacob JL, Gelmann EP. 1992. A pilot trial of chemohormonal therapy
for metastatic prostate carcinoma. Journal of Cancer 69:213-218.

De M, Krishna De A, Banerjee AB. 1999. Antimicrobial screening of some
Indian spices. Journal of Phytotherapy Research 13:616-618.

Descola P. 1996. Nature and Society. Anthropological Perspectives. In:
London: Routledge, pp 529-544.

174



Ding X, Zhu FS, Li M, Gao SG. 2012. Induction of apoptosis in human
hepatoma SMMC-7721 cells by solamargine from Solanum nigrum L.
Journal of Ethnopharmacology 139:599-604.

Dinshaw KA, Pimple SA, Dikshit RP, Ganesh B. 2006. Model District Cancer
Control Programme. Requests for permission to reproduce or translate
this publication-Whether for sale or for non-commercial distribution-
Should be addressed to UICC Publications (Email: publications@ uicc.
org) UICC International Union Against Cancer, pp 151.

Egger G, Liang G, Aparicio A, Jones PA. 2004. Epigenetics in human disease
and prospects for epigenetic therapy. Journal of Nature 429:457-463.

Ellman GL. 1959. Tissue Sulfhydryl Groups. Archives of Biochemistry and
Biophysics 82:70-77.

Elmore S. 2007. Apoptosis: a review of programmed cell death. Toxicologic
Pathology 35:495-516.

Esteller M, Sanchez-Cespedes M, Rosell R, Sidransky D, Baylin SB, Herman
JG. 1999. Detection of aberrant promoter hypermethylation of tumor
suppressor genes in serum DNA from non-small cell lung cancer
patients. Journal of Cancer Research 59:67-70.

Fallowfield L, Jenkins V, Farewell V, Solis-Trapala |. 2003. Enduring impact of
communication skills training: results of a 12-month follow-up. British
Journal of Cancer 89:1445-1449.

Feeny D, Furlong W, Barr RD, Torrance GW, Rosenbaum P, Weitzman S.
1992. A comprehensive multiattribute system for classifying the health
status of survivors of childhood cancer. Journal of Clinical Oncology
10:923-928.

Fesik SW. 2005. Promoting apoptosis as a strategy for cancer drug discovery.
Journal of Nature Reviews Cancer 5:876-885.

Festjens N, Vanden Berghe T, Vandenabeele P. 2006. Necrosis, a well-
orchestrated form of cell demise: signalling cascades, important
mediators and concomitant immune response. Biochimica et
Biophysica Acta (BBA)-Bioenergetics 1757:1371-1387.

175



Feuer G, Kellen JA, Kovacs K. 1976. Suppression of 7,12-Dimethylbenz (a)
Anthracene-Induced Breast Carcinoma by Coumarin in the Rat. Journal
of Oncology 33:35-39.

Fink SL, Cookson BT. 2005. Apoptosis, pyroptosis, and necrosis: mechanistic
description of dead and dying eukaryotic cells. Journal of Infection and
Immunity 73:1907-1916.

Fischer DJ, Klasser GD, Epstein JB. 2008. Cancer and orofacial pain. Oral
and Maxillofacial Surgery Clinics of North America 20:287-301.

Fitzpatrick JM, Schulman C, Zlotta AR, Schroder FH. 2009. Prostate cancer: a
serious disease suitable for prevention. Journal of BJU International
103:864-870.

Fleming ID. 2001. AJCC/TNM cancer staging, present and future. Journal of
Surgical Oncology 77:233-236.

Folkman J. 1971. Tumor angiogenesis: therapeutic implications. The New
England Journal of Medicine 285:1182-1186.

Gimlette JD, Thomson HW. 1939. A Dictionary of Malayan Medicine. A
Dictionary of Malayan Medicine, pp 1287-1299.

Giuliano AE, Dale PS, Turner RR, Morton DL, Evans SW, Krasne DL. 1995.
Improved axillary staging of breast cancer with sentinel
lymphadenectomy. Journal of Annals of Surgery 222:394.

Goldhirsch A, Glick JH, Gelber RD, Coates AS, Thu'rlimann B, Senn HJ.
2005. Meeting highlights: international expert consensus on the
primary therapy of early breast cancer 2005. Journal of Annals of
Oncology 16:1569-1583.

Green DR, Reed JC. 1998. Mitochondria and apoptosis. Science-AAAS-
Weekly Paper Edition 281:1309-1311.

Greten FR, Karin M. 2004. The IKK/NF-kB activation pathway-a target for
prevention and treatment of cancer. Journal of Cancer Letters 206:193-
199.

Grieve CM, Scora RW. 1980. Flavonoid distribution in the Aurantioideae
(Rutaceae). Journal of Systematic Botany 64:39-53.

176



Gross A, McDonnell JM, Korsmeyer SJ. 1999. BCL-2 family members and the
mitochondria in apoptosis. Journal of Genes & Development 13:1899-
1911.

Hail N. 2005. Mitochondria: a novel target for the chemoprevention of cancer.
Journal of Apoptosis 10:687-705.

Haskell CM, Sparks FC, Graze PR, Korenman SG. 1977. Systemic therapy
for metastatic breast cancer. Journal of Annals of Internal Medicine
86:68.

He H, Shen Y, He Y, Yang X, Zhu W, Hao X. 2000. O-Terpenoidal coumarins
from Clausena excavata. Journal of Heterocycles 53:1807-1810.

He HP, Shen YM, Chen ST, He YN, Hao XJ. 2006. Dimeric coumarin and
phenylpropanoids from Clausena lenis. Journal of Helvetica Chimica
Acta 89:2836-2840.

Helmrath MA, Shin CE, Erwin CR, Warner BW. 1998. The EGF\ EGF-receptor
axis modulates enterocyte apoptosis during intestinal adaptation.
Journal of Surgical Research 77:17-22.

Hemieda FAKES. 2007. Influence of gender on tamoxifen-induced
biochemical changes in serum of rats. Journal of Molecular and
Cellular Biochemistry 301:137-142.

Hong Ping HE, Yue Mao S, Guo Ying ZUO, Wei Ming ZHU, Xiao Sheng Y,
Xiao Jiang HAO. 2000. Two New O-terpenoidal Coumarins,
Excavacoumarin A and B from Clausena excavata. Journal of Chinese
Chemical Letters 11:576-587.

Hsu A, Bruno RS, Lohr CV, Taylor AW, Dashwood RH, Bray TM, Ho E. 2011.
Dietary soy and tea mitigate chronic inflammation and prostate cancer
via NF-kB pathway in the Noble rat model. The Journal of Nutritional
Biochemistry 22:502-510.

Huggins C, Grand LC, Brillantes FP. 1961. Mammary cancer induced by a
single feeding of polynuclear hydrocarbons, and its suppression.
Journal of Nature 189:204-207.

Hughes D. 2003. Exploiting genomics, genetics and chemistry to combat
antibiotic resistance. Journal of Nature Reviews Genetics 4:432-441.

177



Ickes K, Dewalt SJ, Thomas SC. 2003. Resprouting of woody saplings
following stem snap by wild pigs in a Malaysian rain forest. Journal of
Ecology 91:222-233.

Isa NM, Abdul AB, Abdelwahab SI, Abdullah R, Sukari MA, Kamalidehghan B,
Hadi AHA, Mohan S. 2013. Boesenbergin A, a chalcone from
Boesenbergia rotunda induces apoptosis via mitochondrial
dysregulation and cytochrome c release in A549 cells in vitro:
Involvement of HSP70 and Bcl2/Bax signalling pathways. Journal of
Functional Foods 5:87-97.

Isaka M, Suyarnsestakorn C, Tanticharoen M, Kongsaeree P, Thebtaranonth
Y. 2002. Aigialomycins AE, New Resorcylic Macrolides from the Marine
Mangrove Fungus Aigialus p arvus. The Journal of Organic Chemistry
67:1561-1566.

Ito C, Itoigawa M, Katsuno S, Omura M, Tokuda H, Nishino H, Furukawa H.
2000. Chemical Constituents of Clausena excavata: Isolation and
Structure Elucidation of Novel Furanone-Coumarins with Inhibitory
Effects for Tumor-Promotion. Journal of Natural Products 63:1218-
1224.

Jacob D, Davis J, Fang B. 2004. Xenograftic tumor models in mice for cancer
research, a technical review. Journal of Gene Therapy and Molecular
Biology 8:213-219.

Jaturapat A, Isaka M, Hywel-Jones NL, Lertwerawat Y, Kamchonwongpaisan
S, Kirtikara K, Tanticharoen M, Thebtaranonth Y. 2001.
Bioxanthracenes from the insect pathogenic fungus. Cordyceps
pseudomilitaris BCC 1620. I. Taxonomy, fermentation, isolation and
antimalarial activity. The Journal of Antibiotics 54:29.

Javle M, Curtin NJ. 2011. The role of PARP in DNA repair and its therapeutic
exploitation. British Journal of Cancer 105:1114-1122.

Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. 2011. Global
cancer statistics. CA: Cancer Journal for Clinicians 61:69-90.

Jemal A, Siegel R, Ward E, Murray T, Xu J, Thun MJ. 2007. Cancer statistics,
2007. Cancer Journal for Clinicians 57:43-66.

178



Joshi AR, Edington JM. 1990. The use of medicinal plants by two village
communities in the central development region of Nepal. Journal of
Economic Botany 44:71-83.

Jungwirth A, Pinski J, Galvan G, Halmos G, Szepeshazi K, Gai RZ, Groot K,
Vadillo-Buenfil M, Schally AV. 1997. Inhibition of growth of androgen-
independent DU-145 prostate cancer in vivo by luteinising hormone-
releasing hormone antagonist cetrorelix and bombesin antagonists RC-
3940-11 and RC-3950-I1. European Journal of Cancer 33:1141-1148.

Kalra N, Arora A, Shukla Y. 2006. Involvement of multiple signaling pathways
in diallyl sulfide mediated apoptosis in mouse skin tumors. Asian
Pacific Journal of Cancer Prevention 7:556.

Kang MH, Reynolds CP. 2009. Bcl-2 inhibitors: targeting mitochondrial
apoptotic pathways in cancer therapy. Journal of Clinical Cancer
Research 15:1126-1132.

Karin M. 2006. Tracking the road from inflammation to cancer: The critical role
of IkappaB kinase (IKK). Journal of the Harvey Lectures 102:133-151.

Kerr JFR, Wyllie AH, Currie AR. 1972. Apoptosis: a basic biological
phenomenon with wide-ranging implications in tissue kinetics. British
journal of cancer 26:239.

Khar A, Ali AM, Pardhasaradhi BVV, Begum Z, Anjum R. 1999. Antitumor
activity of curcumin is mediated through the induction of apoptosis in
AK-5 tumor cells. Journal of FEBS Letters 445:165-168.

Khare CP. 2007. Indian medicinal plants: an illustrated dictionary: Springer
Verlag. p:294-299.

Kim JJ. 2001. Using viral genomics to develop viral gene products as a novel
class of drugs to treat human ailments. Journal of Biotechnology
Letters 23:1015-1020.

Kim SA, Kim HW, Kim DK, Kim SG, Park JC, Kang DW, Kim SW, Ahn SG,
Yoon JH. 2006. Rapid induction of malignant tumor in Sprague-Dawley
rats by injection of RK3E-ras cells. Journal of Cancer Letters 235:53-
59.

179



Kivanc M, Kunduhoglu B. 1997. Antimicrobial activity of fresh plant juice on
the growth of bacteria and yeasts. Journal of Qafgaz University 1:27-
31.

Kleinsmith LJ, Kerrigan D, Spangl S. 2008. Understanding Cancer. In:
National Cancer Institute. http://newscenter. cancer. gov/sciencebehind
Last accessed: July, pp 716-717.

Knio KM, Usta J, Dagher S, Zournajian H, Kreydiyyeh S. 2008. Larvicidal
activity of essential oils extracted from commonly used herbs in
Lebanon against the seaside mosquito, Ochlerotatus caspius. Journal
of Bioresource Technology 99:763-768.

Kong JM, Goh NK, Chia LS, Chia TF. 2003. Recent advances in traditional
plant drugs and orchids. Journal of Acta Pharmacologica Sinica 24:7-
21.

Kongkathip B, Kongkathip N, Sunthitikawinsakul A, Napaswat C, Yoosook C.
2005. Anti-HIV-1 constituents from Clausena excavata: Part |l
carbazoles and a pyranocoumarin. Journal of Phytotherapy Research
19:728-731.

Kongkathip B, Sutthiprabha S, Yoosook C, Mongkolsook Y, Kongkathip N.
2010. Determination of a Pyranocoumarin and Three Carbazole
Compounds in Clausena excavata by RP-HPLC. Journal of
Chromatographic Science 48:445-449.

Korsmeyer SJ, Shutter JR, Veis DJ, Merry DE, Oltvai ZN. 1993. Bcl-2/Bax: a
rheostat that regulates an anti-oxidant pathway and cell death. In:
Seminars in Cancer Biology, pp 327.

Kostova I. 2005. Synthetic and natural coumarins as cytotoxic agents. Journal
of Current Medicinal Chemistry-Anti-Cancer Agents 5:29-46.

Kostova |. 2006. Synthetic and natural coumarins as antioxidants. Journal of
Mini Reviews in Medicinal Chemistry 6:365-374.

Koukourakis MI, Kontomanolis E, Giatromanolaki A, Sivridis E, Liberis V.
2009. Serum and tissue LDH levels in patients with
breast/gynaecological cancer and benign diseases. Journal of
Gynecologic and Obstetric Investigation 67:162-168.

180



Krief S, Hladik CM, Haxaire C. 2005. Ethnomedicinal and bioactive properties
of plants ingested by wild chimpanzees in Uganda. Journal of
Ethnopharmacology 101:1-15.

Kumar V, Reisch J, Wickramasinghe A. 2008. Glycomaurin and Glycomaurrol,
New Carbazole Alkaloids from Glycosmis mauritiana (Rutaceae) Bark.
Australian Journal of Chemistry 42:1375-1379.

Kuttan R, Bhanumathy P, Nirmala K, George MC. 1985. Potential anticancer
activity of turmeric (Curcuma longa). Journal of Cancer Letters 29:197-
202.

Laphookhieo S, Sripisut T, Prawat U, Karalai C. 2009. A new coumarin from
Clausena excavata. Journal of Heterocycles 78:2115-2119.

Lastra-Gonzalez G, Manrique CM, Govindarajan G, Whaley-Connell A,
Sowers JR. 2005. Insights into the emerging cardiometabolic
prevention and management of diabetes mellitus. Journal of Expert
Opinion on Pharmacotherapy 6:2209-2221.

Lebedeva I, Rando R, Ojwang J, Cossum P, Stein CA. 2000. Bcl-xL in
prostate cancer cells: effects of overexpression and down-regulation on
chemosensitivity. Journal of Cancer Research 60:6052-6060.

Lewis WH, Elvin-Lewis MP. 1995. Medicinal plants as sources of new
therapeutics. Journal of Annals of the Missouri Botanical Garden 82:16-
24.

Li Q, Verma IM. 2002. NF-kappaB regulation in the immune system. Journal
of Nature Reviews Immunology 2:725-734.

Ligresti A, Moriello AS, Starowicz K, Matias |, Pisanti S, De Petrocellis L,
Laezza C, Portella G, Bifulco M, Di Marzo V. 2006. Antitumor activity of
plant cannabinoids with emphasis on the effect of cannabidiol on
human breast carcinoma. Journal of Pharmacology and Experimental
Therapeutics 318:1375-1387.

Lim GCC. 2002. Overview of cancer in Malaysia. Japanese Journal of Clinical
Oncology 32:37-42.

Lin JY, Tang CY. 2007. Determination of total phenolic and flavonoid contents
in selected fruits and vegetables, as well as their stimulatory effects on

181



mouse splenocyte proliferation. Journal of Food Chemistry 101:140-
147.

Locksley RM, Killeen N, Lenardo MJ. 2001. The TNF and TNF receptor
superfamilies: Integrating Mammalian Biology. Journal of Cell 104:487-
501.

Looi CY, Imanishi M, Takaki S, Sato M, Chiba N, Sasahara Y, Futaki S,
Tsuchiya S, Kumaki S. 2011. Octa-arginine mediated delivery of wild-
type Lnk protein inhibits TPO-induced M-MOK megakaryoblastic
leukemic cell growth by promoting apoptosis. Journal of PLOS ONE
6:23640.

Look AT, Hayes FA, Shuster JJ, Douglass EC, Castleberry RP, Bowman LC,
Smith El, Brodeur GM. 1991. Clinical relevance of tumor cell ploidy and
N-myc gene amplification in childhood neuroblastoma: a Pediatric
Oncology Group study. Journal of Clinical Oncology 9:581.

Lynch ED, Gu R, Pierce C, Kil J. 2005. Combined oral delivery of ebselen and
allopurinol reduces multiple cisplatin toxicities in rat breast and ovarian
cancer models while enhancing anti-tumor activity. Journal of Anti-
cancer Drugs 16:569-579.

Macpherson AJ, Gatto D, Sainsbury E, Harriman GR, Hengartner H,
Zinkernagel RM. 2000. A primitive T cell-independent mechanism of
intestinal mucosal IgA responses to commensal bacteria. Journal of
Science 288:2222-2226.

Malek SNA, Phang CW, lbrahim H, Abdul Wahab N, Sim KS. 2011.
Phytochemical and Cytotoxic Investigations of Alpinia mutica
Rhizomes. Journal of Molecules 16:583-589.

Manosroi A, Saraphanchotiwitthaya A, Manosroi J. 2003. Immunomodulatory
activities of Clausena excavata Burm. f. wood extracts. Journal of
Ethnopharmacology 89:155-160.

Manosroi A, Saraphanchotiwitthaya A, Manosroi J. 2004. Immunomodulatory
activities of fractions from hot aqueous extract of wood from Clausena
excavata. Journal of Fitoterapia 75:302-308.

Manosroi A, Saraphanchotiwitthaya A, Manosroi J. 2005. In vivo
immunomodulating activity of wood extracts from Clausena excavata
Burm. f. Journal of ethnopharmacology 102:5-9.

182



Marsden VS, O'Connor L, O'Reilly LA, Silke J, Metcalf D, Ekert PG, Huang
DCS, Nicholsonqg DW, Vaux DL, Bouillet P. 2002. Apoptosis initiated by
Bcl-2-regulated caspase activation independently of the cytochrome
c/Apaf-1/caspase-9 apoptosome. Journal of Cell 419:634-637.

Matsuyama R, Reddy S, Smith TJ. 2006. Why do patients choose
chemotherapy near the end of life? A review of the perspective of those
facing death from cancer. Journal of Clinical Oncology 24:3490-3496.

Mikeljevic JS, Haward RA, Johnston C, Sainsbury R, Forman D. 2003.
Surgeon workload and survival from breast cancer. British Journal of
Cancer 89:487-491.

Mishra S, Sharma DC, Sharma P. 2004. Studies of biochemical parameters in
breast cancer with and without metastasis. Indian Journal of Clinical
Biochemistry 19:71-75.

Moerman N, Van Dam FS, Muller MJ, Oosting H. 1996. The Amsterdam
Preoperative Anxiety and Information Scale (APAIS. Journal of
Anesthesia & Analgesia 82:445-451.

Mohan S, Abdul AB, Abdelwahab SI, Al-Zubairi AS, Sukari MA, Abdullah R,
Elhassan Taha MM, Ibrahim MY, Syam S. 2010. Typhonium
flagelliforme induces apoptosis in CEMss cells via activation of
caspase-9, PARP cleavage and cytochrome release: Its activation
coupled with GO/G1 phase cell cycle arrest. Journal of
Ethnopharmacology 131:592-600.

Montalvo Zenarruzabeitia L, Carmena Sierra MJ, Bolafios O, RodrAguez
Henche N, SAjnchez Chapado M, Manuel Sanchez-Chapado JC.
2004. Effects of the antiandrogen flutamide on the expression of
protein kinase C isoenzymes in LNCaP and PC3 human prostate
cancer cells. Journal of Bioscience Reports 24:11-21.

Mowat D, Murray RDH. 1973. Claisen rearrangements-V: Synthesis of the
coumarins, dentatin (poncitrin) and glabralactone (angelicone). Journal
of Tetrahedron 29:2943-2947.

Mukherjee AK, Basu S, Sarkar N, Ghosh AC. 2001. Advances in cancer
therapy with plant based natural products. Journal of Current Medicinal
Chemistry 8:1467-1486.

183



Muralidhar G, Koch S, Broome HE, Swain SL. 1996. TCR triggering of anergic
CD4 T cells in murine AIDS induces apoptosis rather than cytokine
synthesis and proliferation. The Journal of Immunology 157:625-635.

Nakamura K, Takemura Y, Ju-ichi M, Ito C, Furukawa H. 1998. Three new
coumarins from Clausena excavata. Journal of Heterocycles 48:549-
553.

Nakashizuka T, Yusop Z, Nik AR. 1992. Altitudinal zonation of forest
communities in Selangor, Peninsular Malaysia. Journal of Tropical
Forest Science 4:233-244.

Ncube NS, Afolayan AJ, Okoh Al. 2008. Assessment techniques of
antimicrobial properties of natural compounds of plant origin: current
methods and future trends. African Journal of Biotechnology 7:1797-
1806

Nelson WG, DeWeese TL, DeMarzo AM. 2002. The diet, prostate
inflammation, and the development of prostate cancer. Journal of
Cancer and Metastasis Reviews 21:3-16.

Noor-Rain A, Khozirah S, Mohd Ridzuan MA, Ong BK, Rohaya C, Rosilawati
M, Hamdino |, Badrul A, Zakiah I. 2007. Antiplasmodial properties of
some Malaysian medicinal plants. Journal of Tropical Biomedicine
24:29-35.

Okaha H. 1979. Assay for lipid peroxide in animal tissue by thiobarbituric acid
reaction. Journal of Analytical Biochemistry 95:351-358.

Park MT, Lee SJ. 2003. Cell cycle and cancer. Journal of Biochemistry and
Molecular Biology 36:60-65.

Parkin DM, Bray F, Ferlay J, Pisani P. 2001. Estimating the world cancer
burden: Globocan 2000. International Journal of Cancer 94:153-156.

Patil N, Cox DR, Bhat D, Faham M, Myers RM, Peterson AS. 1995. A
potassium channel mutation in weaver mice implicates membrane
excitability in granule cell differentiation. Journal of Nature Genetics
11:126-129.

Peh TH. 2001. Chemical constituents and biological activities of Clausena
excavata and some citrus species (Rutaceae). Masters Thesis, pp 22-
24.

184



Perou CM, SA rlie T, Eisen MB, van de Rijn M, Jeffrey SS, Rees CA, Pollack
JR, Ross DT, Johnsen H, Akslen LA. 2000. Molecular portraits of
human breast tumours. Journal of Nature 406:747-752.

Perumal SS, Shanthi P, Sachdanandam P. 2005. Augmented efficacy of
tamoxifen in rat breast tumorigenesis when gavaged along with
riboflavin, niacin, and CoQ10: effects on lipid peroxidation and
antioxidants in mitochondria. Journal of Chemico-biological Interactions
152:49.

Phuwapraisirisan P, Surapinit S, Sombund S, Siripong P, Tip-pyang S. 2006.
Feroniellins AC, novel cytotoxic furanocoumarins with highly
oxygenated C10 moieties from Feroniella Ilucida. Journal of
Tetrahedron Letters 47:3685-3688.

Pitasawat B, Champakaew D, Choochote W, Jitpakdi A, Chaithong U,
Kanjanapothi D, Rattanachanpichai E, Tippawangkosol P, Riyong D,
Tuetun B. 2007. Aromatic plant-derived essential oil: an alternative
larvicide for mosquito control. Journal of Fitoterapia 78:205-210.

Plantivaux A, Szegezdi E, Samali A, Egan L. 2009. Is There a Role for
Nuclear Factor kB in Tumor Necrosis Factor-» Related Apoptosis-
* Inducing Ligand Resistance? Journal of Annals of the New York
Academy of Sciences 1171:38-49.

Preston-Martin S, Pike MC, Ross RK, Jones PA, Henderson BE. 1990.
Increased cell division as a cause of human cancer. Journal of Cancer
Research 50:7415-7421.

Purohit A, Woo LWL, Potter BVL, Reed MJ. 2000. In vivo inhibition of estrone
sulfatase activity and growth of nitrosomethylurea-induced mammary
tumors by 667 COUMATE. Journal of Cancer Research 60:3394-3396.

Qian J, Bostwick DG, Takahashi S, Borell TJ, Herath JF, Lieber MM, Jenkins
RB. 1995. Chromosomal anomalies in prostatic intraepithelial neoplasia
and carcinoma detected by fluorescence in situ hybridization. Journal
of Cancer Research 55:5408-5414.

Quinn M, Babb P. 2002. Patterns and trends in prostate cancer incidence,
survival, prevalence and mortality. Part I: international comparisons.
Journal of BJU International 90:162-173.

185



Radhakrishnan SK, Kamalakaran S. 2006. Pro-apoptotic role of NF-kB:
implications for cancer therapy. Journal of Biochimica et Biophysica
Acta (BBA)-Reviews on Cancer 1766:53-62.

Rahman MT, Alimuzzaman M, Shilpi JA, Hossain MF. 2002. Antinociceptive
activity of Clausena excavata leaves. Journal of Fitoterapia 73:701-
703.

Railo M, Lundin J, Haglund C, von Smitten K, Nordling S. 2007. Ki-67, p53,
ER receptors, ploidy and S phase as long-term prognostic factors in T1
node-negative breast cancer. Journal of Tumor Biology 28:45-51.

Rates SMK. 2001. Plants as source of drugs. Journal of Toxicon 39:603-613.

Raven PH. 1988. Our diminishing tropical forests. Journal of Biodiversity:119-
122.

Ravi Kiran S, Bhavani K, Sita Devi P, Rajeswara Rao BR, Janardhan Reddy
K. 2006. Composition and larvicidal activity of leaves and stem
essential oils of Chloroxylon swietenia DC against Aedes aegypti and
Anopheles stephensi. Journal of Bioresource Technology 97:2481-
2484.

Ridley HN. 1922. The Flora of the Malay Peninsula. Apetalae:
Monocotyledones (concluded), Gymnospermeae, General indices. p
222-236.

Ridley HN. 1925. Nature and Nation: Forests and Development in Peninsular
Malaysia. p 498-511.

Rivera ES, Andrade N, Martin G, Melito G, Cricco G, Mohamad N, Davio C,
Caro R, Bergoc RM. 1994. Induction of mammary tumors in rat by
intraperitoneal injection of NMU: histopathology and estral cycle
influence. Journal of Cancer Letters 86:223-228.

Roshal M, Zhu Y, Planelles V. 2001. Apoptosis in AIDS. Journal of Apoptosis
6:103-116.

Russo J, Russo IH, Rogers AE, Van Zwieten MJ, Gusterson B. 1990.
Pathology of tumours in laboratory animals. Tumours of the rat.
Tumours of the mammary gland. IARC scientific publications12:47-53.

186



SA. rlie T, Tibshirani R, Parker J, Hastie T, Marron JS, Nobel A, Deng S,
Johnsen H, Pesich R, Geisler S. 2003. Repeated observation of breast
tumor subtypes in independent gene expression data sets.
Proceedings of the National Academy of Sciences 100:8418-8423.

Sainsbury KJ, Punt AE, Smith ADM. 2000. Design of operational
management strategies for achieving fishery ecosystem obijectives.
ICES Journal of Marine Science: Journal du Conseil 57:731-741.

Sajise PE, Ahmad |. 2007. Conservation and Sustainable Use of Tropical and
Sub-Tropical Fruits: Current Status and Prospects. In: International
Workshop on Tropical and Subtropical Fruits, pp 97-112.

Santisuk T. 1988. An account of the vegetation of northern Thailand. Journal
of Geological Research 5:101.

Schover LR, Fouladi RT, Warneke CL, Neese L, Klein EA, Zippe C, Kupelian
PA. 2004. Seeking help for erectile dysfunction after treatment for
prostate cancer. Archives of Sexual behavior 33:443-454.

Schuler M, Green DR. 2001. Mechanisms of p53-dependent apoptosis.
Journal of Biochemical Society Transcations 29:684-688.

Sharif M, Waznah N. 2009. Chemical Constituents and Bioactivities of
Clausena Excavata. Masters Thesis, UPM, pp 19-24.

Sharif NWM, Mustahil NA, Noor HSM, Sukari MA, Rahmani M, Taufig-Yap
YH, Ee GCL. 2011. Cytotoxic constituents of Clausena excavata.
African Journal of Biotechnology 10:16337-16341.

Sharma H, Parihar L, Parihar P. 1998. Review on cancer and anticancerous
properties of some medicinal plants. Journal of Medicinal Plants
Research 5:1818-1835.

Shi Y. 2002. A conserved tetrapeptide motif: potentiating apoptosis through
IAP-binding. Journal of Cell Death and Differentiation 9:93.

Shier WT. 1983. An Undergraduate Experiment to Demonstrate the Use of
Cytotoxic Drugs in Cancer Chemotherapy. American Journal of
Pharmaceutica Education 47:216-220.

187



Shu YZ. 1998. Recent natural products based drug development: a
pharmaceutical industry perspective. Journal of Natural Products
61:1053-1071.

Sierra A, Lloveras B, Castellsagué X, Moreno L, Garcia-Ramirez M, Fabra A.
1995. Bcl-2 expression is associated with lymph node metastasis in
human ductal breast carcinoma. International Journal of Cancer 60:54-
60.

Simon HU, Haj-Yehia A, Levi-Schaffer F. 2000. Role of reactive oxygen
species (ROS) in apoptosis induction. Journal of Apoptosis 5:415-418.

Singh IP, Bodiwala HS. 2010. Recent advances in anti-HIV natural products.
Journal of Natural Product Reports 27:1781-1800.

Skulachev VP. 1996. Why are mitochondria involved in apoptosis?
Permeability transition pores and apoptosis as selective mechanisms to
eliminate superoxide-producing mitochondria and cell. Journal of FEBS
letters 397:7.

Street GC, Aires AABBB, Town C, Melbourne KKKLM. 2002. Introduction to
bioinformatics, pp 511-521.

Streiner DL. 2003. Diagnosing tests: Using and misusing diagnostic and
screening tests. Journal of Personality Assessment 81:209-219.

Sulaiman NH. 2010. Structure-based drug modeling: Glycine max in treatment
of breast cancer. In: Universiti Teknologi Mara, pp 3-5.

Sun SY, Hail Jr N, Lotan R. 2004. Apoptosis as a novel target for cancer
chemoprevention. Journal of the National Cancer Institute 96:662-672.

Sunthitikawinsakul A, Kongkathip N, Kongkathip B, Phonnakhu S, Daly JW,
Spande TF, Nimit Y, Rochanaruangrai S. 2003. Coumarins and
carbazoles from Clausena excavata exhibited antimycobacterial and
antifungal activities. Journal of Planta Medica 69:155-157.

Susin SA, Lorenzo HK, Zamzami N, Marzo |, Snow BE, Brothers GM,
Mangion J, Jacotot E, Costantini P, Loeffler M. 1999. Molecular
characterization of mitochondrial apoptosis-inducing factor. Journal of
Nature 397:441-446.

188



Swarbrick JT. 1997. Environmental weeds and exotic plants on Christmas
Island. Indian Ocean: a report to Parks Australia, pp 387-392.

Szmulewitz R, Mohile S, Posadas E, Kunnavakkam R, Karrison T, Manchen
E, Stadler WM. 2009. A randomized phase 1 study of testosterone
replacement for patients with low-risk castration-resistant prostate
cancer. Journal of European Urology 56:97-104.

Takemura Y, Kanao K, Konoshima A, Ju-ichi M, Ito C, Furukawa H, Tokuda
H, Nishino H. 2004. NOTES-Two New Bicoumarins from Clausena
excavata. Journal of Heterocycles-Sendai Institute of Heterocyclic
Chemistry 63:115-122.

Takemura Y, Nakamura K, Hirusawa T, Ju M, Ito C, Furukawa H. 2000. Four
New Furanone-Coumarins from Clausena excavata. Journal of Notes
48:582-584.

Tatarczuch L, Philip C, Lee CS. 2002. Involution of the sheep mammary
gland. Journal of Anatomy 190:405-416.

Taufig-Yap YH, Peh TH, Ee GCL, Rahmani M, Sukari MA, Ali AM, Muse R.
2007. A new cytotoxic carbazole alkaloid from Clausena excavata.
Journal of Natural Product Research 21:810-813.

Taylor JLS, Rabe T, McGaw LJ, Jager AK, Van Staden J. 2001. Towards the
scientific validation of traditional medicinal plants. Journal of Plant
Growth Regulation 34:23-37.

Thuy TT, Ripperger H, Porzel A, Sung TV, Adam G. 1999. Counlarins,
limonoids and an alkaloid from Clausena excavata. Journal of
Phytochemistry 52:511-516.

Toyota M, lhara M. 1998. Recent progress in the chemistry of non-
monoterpenoid indole alkaloids. Journal of Natural Product Reports
15:327-340.

Trachootham D, Zhou Y, Zhang H, Demizu Y, Chen Z, Pelicano H, Chiao PJ,
Achanta G, Arlinghaus RB, Liu J. 2006. Selective Kkilling of
oncogenically transformed cells through a ROS-mediated mechanism
by B-phenylethyl isothiocyanate. Journal of Cancer Cell 10:241-252.

Tsujimoto Y. 2001. Role of Bcl-» 2 family proteins in apoptosis: apoptosomes
or mitochondria? Journal of Genes to Cells 3:697-707.

189



Vlietinck AJ, Vanden Berghe DA. 1991. Can ethnopharmacology contribute to
the development of antiviral drugs? Journal of Ethnopharmacology
32:141-153.

Wajant H. 2002. The Fas signaling pathway: more than a paradigm. Journal
of Science Signalling 296:1635.

Wan Mohamad Zain WN. 2005. Nutrient Composition, Antioxidant and
antiproliferative Properties of Clausena excavata and Murraya koenigii.
Masters Thesis, UPM, pp 14-19.

Wang JY, Xu BH, Tian LJ, Wang Y. 2006. Clinical characteristics and
potential prognostic factors of breast cancer patients with liver
metastases. Chinese Journal of Oncology 28:612.

Wang YS, He HP, Yang JH, Di YT, Hao XJ. 2008. New Monoterpenoid
Coumarins from Clausena anisum-olens. Journal of Molecules 13:931-
937.

Wang ZY, Wang DM, Loo TY, Cheng Y, Chen LL, Shen JG, Yang DP, Chow
LWC, Guan XY, Chen JP. 2003. Spatholobus suberectus inhibits
cancer cell growth by inducing apoptosis and arresting cell cycle at
G2/M checkpoint. Journal of Ethnopharmacology 133:751-758.

Wiart C, Mogana S, Khalifah S, Mahan M, Ismail S, Buckle M, Narayana AK,
Sulaiman M. 2004. Antimicrobial screening of plants used for traditional
medicine in the state of Perak, Peninsular Malaysia. Journal of
Fitoterapia 75:68-73.

Wu TS, Furukawa H. 1982. Biological and phytochemical investigation of
Clausena excavata. Journal of Natural Products 45:718-720.

Xia L, Ng TB. 2005. Isolation of alliumin, a novel protein with antimicrobial and
antiproliferative activities from multiple-cloved garlic bulbs. Journal of
Peptides 26:177-183.

Xin ZQ, Lu JJ, Ke CQ, Hu CX, Lin LP, Ye Y. 2008. Constituents from
Clausena excavata. Journal of Chemical & Pharmaceutical Bulletin
56:827-830.

Yamamoto Y, Gaynor RB. 2001. Therapeutic potential of inhibition of the NF-
kappa B pathway in the treatment of inflammation and cancer. Journal
of Clinical Investigation 107:135-142.

190



Yancik R, Wesley MN, Ries LAG, Havlik RJ, Edwards BK, Yates JW. 2001.
Effect of age and comorbidity in postmenopausal breast cancer
patients aged 55 years and older. JAMA: The Journal of the American
Medical Association 285:885-892.

Yang LQ, Fang DC, Wang RQ, Yang SM. 2004. Effect of NF-k B, survivin,
Bcl-2 and Caspase-3 on apoptosis of gastric cancer cells induced by
tumor necrosis factor related apoptosis inducing ligand. World Journal
of Gastroenterol 10:22-25.

Yoshida T. 1996. Graft compatibility of Citrus with plants in the Aurantioideae
and their susceptibility to citrus tristeza virus. Journal of Plant Disease
80:414-417.

Zain WN. 2009. Antiproliferative Properties of Clausine-B against Cancer Cell
Lines. Malaysian Journal of Medical Sciences 16:31-36.

Zamzami N, Kroemer G. 2003. Apoptosis: Mitochondrial Membrane
Permeabilization-The (W) hole Story? Current Biology 13:71-73.

Zhang A, Lin G. 2000. The first synthesis of clausenamine-A and cytotoxic
activities of three biscarbazole analogues against cancer cells. Journal
of Bioorganic & Medicinal Chemistry Letters 10:1021-1023.

Zhang M, Latham DE, Delaney MA, Chakravarti A. 2005. Survivin mediates
resistance to antiandrogen therapy in prostate cancer. Journal of
Oncogene 24:2474-2482.

Zhi NA. 2006. Chemical Constituents of Essential Oil from Leaves of Three
Species of Clausena. Journal of Biomass Chemical Engineering
13:244-254.

191



	CHARACTERIZATION OF DENTATIN ISOLATED FROM CLAUSENA EXCAVATE AND ITS POTENTIAL USE FOR TREATMENT OF HUMAN BREAST AND PROSTATE CANCERS
	Abstract
	TABLE OF CONTENTS
	CHAPTER 1
	REFERENCES



