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ABSTRACT 

Epidermal carcinoma cell line is one of the neoplastic cell that are characterized by 
abnormalities in cell differentiation and growth. Epidermal carcinoma is reported as one 
of the most common types of cancer with increasing numbers of occurrence. Luvunga 
scandens is one of the plants found in Malaysia, this plant is known to possess many 
bioactivities and general health effects, yet its anti-proliferative effect is generally under 
reported and need to be scientifically evaluated. The aim of this study is to evaluate the 
anti-proliferative and apoptotic effects of Luvunga scandens plant leaves against human 
epidermal carcinoma cell line. MTT assay was used to assess the cytotoxicity of the 
plant against human epidermal carcinoma cells in addition to the safety assessment for 
normal cell lines (HaCaT and HDF). Scratch assay was carried out to monitor the cell 
growth. The morphological changes of L. scandens treated epidermal carcinoma cells 
has been confirmed by SEM, and the apoptosis of the plant against epidermal carcinoma 
cells has been tested using caspase 3/7 assay, followed by cell cycle analysis done using 
a flow-cytometer on epidermal carcinoma cells treated with the IC50 does of L. scandens 
plant. Western blot was preformed to confirm the anti-carcinogenic effect of L. 
scandens against human epidermal carcinoma cells. The results of the tests done 
illustrated that the extract and compound possesses cytotoxic effect against epidermal 
carcinoma cells with IC50 readings; (methanol= 37.5 µg/mL, DCM= 38 µg/mL, hexane= 
37.5 µg/mL and compound= 27.5 µM), and no cytotoxic activity in both HaCaT and 
HDF cells. The IC50 dose of L. scandens can restrict the growth of epidermal carcinoma 
cells more than Cisplatin (anti-cancer drug), the SEM results demonstrate that L. 
scandens treated cells showed an overall change in the cell shape, alteration of surface 
morphology, absence of microvilli and appearance of blebs. Caspase 3/7 assay results 
shows that L. scandens DCM extract produce the highest level of apoptosis against 
epidermal carcinoma cell. For cell cycle analysis, all the L. scandens treated epidermal 
carcinoma cells show high readings in the sub-G1 phase. For western blot the L. 
scandens extract and compound show high apoptosis effects against human epidermal 
carcinoma cells. This in vitro study has proved that L. scandens plant exhibit anti-
proliferative effects against human epidermal carcinoma cells, hence, it can be 
considered as a new promising potential anti-cancer therapy. 
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 ثحبلا صخلم
ABSTRACT IN ARABIC 

 

 تركذ .ومنلاو $لالخا زياتم في تاهوشتب زيمتت تيلا ةيمرولا $لالخا نم ةدحاو يه ةثيبلخا دللجا ناطرس $لاخ 
 في ينباصلما دارفلاا هبسن و اعويش ناطرسلا عاونأ رثكا نم ادحاو دعي دللجا ناطرس نا هقباسلا تاساردلا مظعم
 تاطشنلما نم يرثكلا يوتتح هتبنلا هذه ،$زيلام في هرشتنلما تcابنلا دحا يه سدناكس انجوفل .ضوحلم ديازت
 نم كلذل ،ناطرسلا دض ةتبنلا هذه يرثn لوح تاسارد دجوت لا نكل ،ةحصلا ينستح في هماع دعاست و هيويلحا
 يرثأتلا مييقتل وه ةساردلا هذه نم فدلها .يملع لكشب ناطرسلا دض تابنلا اذه يرثn مييقتب موقن نا مهلما
 رادقم مييقتل ت.ت.م لا رابتخا لمعب انمق دقل .سدناكس انجوفللا قاروأ نم جتانلا دللجا ناطرس $لالخ داضلما
 $لاخ( هيعيبطلا ناسنلاا مسج $لاخ نم نيرخا ينعون لىإ ةفاضلإ{ ،دللجا ناطرس $لالخ ةتبنلا نم ةتجانلا ةيمسلا
 .هيعيبطلا مسلجا $لاخ يق{ عم مادختسلال هنما هتبنلا هذه تناك اذإ ام ديدحتل )هينيتايركلا $لالخاو ةيفيللا دللجا
 $لالخ هيلكشلا تايريغتلا ةدهاشم انعسوب ناك نيوتركللاا ره�ا هطساوب ، $لالخا ونم ةبقارلم شدلخا رابتخا ذفن

 ةيلمع تتم دقل ٣/٧ سابساك صحف مادختس{ .صلختسلما تابنل{ $لالخا ةلجاعم نع هتجانلا دللجا ناطرس
 مادختس{ $لالخا ةرود ليلتح تم كلذ دعب .سندناكس انجوفللا تابنب هلجاعلما كلت جمبرلما $لالخا توم ةبقارم
 اضيأ انمدختسا .سندناكس .ل لا تابن نم ةددمح ةبسنب ةلجاعلما دللجا ناطرس $لالخ ت$ركلا قفدت زاهج
 تيلا تارابتخلاا جئاتن .ةيناطرسلا دللجا $لاخ ةحفاكم في تابنلا يرثc ديكاتل تاينقتلا دحاك نترسو ةخطل
 دللجا ناطرس $لاخ دض يسم يرثn كلتيم سندناكس .ل لا تابن بكرم و صلختسم نأ تحضوأ تيرجأ
 / مارجوركيام ٣٨ = ما.يس.يد و ترليلم / مارجوركيام٣٧.٥  = لوناثيلما ( ؛٥٠ يس يأ تاءارق عم ةثيبلخا
 ( ةيعيبطلا $لاخلل ةبسنل{ ،)ليوموركيام٢٧.٥  = بكرلماو ترليلم / مارجوركيام ٣٧.٥ = ناسكلها و ترليلم
 رابتخا جئاتن ترهظا .هنما تاءارق اورهظا هصلختسم و تابنلا بكرمف ) هينيتايركلا $لالخا و ةيفيللا دللجا $لاخ
 ينتلابسيس نم رثكأ ثيبلخا دللجا ناطرس $لاخ ونم نم دتح نأ نكيم تابنلا نم ٥٠ يس يأ لا ةعرج نا شدلخا
 يريغت و ةيناطرسلا ةيللخا لكش في لماش يرغت ترهظأ نيوتركللاا ره�ا   جئاتن ، )ناطرسلا دض مدختسم جلاع(

 صلختسم نا رهظا ٣/٧ سابساكلا صحف .تاعاقفلا روهظو ةيرغصلا تابيغزلا بايغو حطسلا ايجولوفروم في
 .هثيبلخا دللجا ناطرس $لاخ ىدل جمبرلما $لالخا توم زيفحتب ةيلاعف رثكلأا وه ما .يس .يد سندناكس .ل لا
 تعفر لوزعلما بكرلما و هثلاثلا ا»اصلختسبم سدناكس .ل لا ةتبن ن{ ترهظأ جئاتنلا هيللخا ةرود ليلحتل هبسنل{
 سندناكس .ل لا ن{ تتأ نترسو ةخطل رابتخا جئاتن .هيناطرسلا $لالخا ةرود في ١ج لا لبق ام هلحرلما ةئارق
 نأ برتخلما في اهذيفنت تم تيلا ةساردلا هذه تتبثأ دقو .هيرشبلا هيناطرسلا دللجا  $لالخ جمبرلما تولما ققح دق
 نوكت نا نكملما نم هنإف ،لياتل{و ،ثيبلخا دللجا ناطرس $لالخ ةداضم تايرثn رهظا سندناكس .ل لا تابن
 .لبقتسلما في ناطرسلا ةحفاكلم ديدج جلاعك هتبنلا هذه
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PBS  Phosphate buffer solution 
PMSF  Phenylmethylsulfonyl fluoride 
PVDF  Polyvinylidene Fluoride  
Rpm  Revolutions per minute  
SD   Standard deviation 
SEM  Scanning Electron Microscope 
TBS  Tris-Buffer Saline   
WHO  World Health Organization  
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CHAPTER ONE 

INTRODUCTION 
 

1.1 BACKGROUND OF THE STUDY 
 
Cancer is a disease that is characterized by abnormal cell differentiation and maturation, 

uncontrolled cell growth, and is the most significant cause of death in recent years (Ginestier et 

al., 2007). 

Skin cancer, which includes both melanoma and non-melanoma are considered among 

some of the most common types of cancer among the white population. Skin cancer has now 

reached epidemic proportions. In Australia, studies have showed that there are over 50 new cases 

of melanoma skin cancer per 100,000 people, and the incident rate is 2% basal cell carcinoma and 

1% squamous cell carcinoma in the male population (Diepgen & Mahler, 2002).  

The main cause for this malignancy is not specifically known or identified, however like 

other types of cancer two main factors contribute in its development. These two factors are the 

external factor (environment) and the internal factor (genetics) (Houghton & Polsky, 2002). 

Though it has been proven that sunlight does play a big role in skin cancer whereby the ultraviolet 

(UV) rays of sunlight is very carcinogenic and is considered the main factor in squamous cell 

carcinoma (SCC), it has been studied that sunlight-related tumor progression could be caused by 

mutations that can only be precipitated by UV. It has been determined that 58% of invasive SCC 

have mutations in the p53 tumor suppressor gene, affecting the amino acid sequence. To indicate 

that the tumor mutations are caused by UV light, we observed CC----TT double-base change 

occurring at dipyrimidine sites, and high a frequency of C----T substitution. The p53 mutations in 
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other malignancies that are not UV related, such as those in breast cancer, does not show these UV 

related factors (Brash et al., 1991). 

There are three main types of skin cancers; basal cell carcinoma (BCC), squamous cell 

carcinoma (SCC)/epidermoid carcinoma and melanoma. It is believed that these three types of 

cancers are caused by the exposure to sunlight (UV), and it is recorded that the occurrence is higher 

in individuals with fairer and more sensitive. Epidermoid carcinoma/SCC and BCC both occur 18 

to 20 times more than malignant melanoma (Leiter & Garbe, 2008). As a prevention of skin cancer; 

habits like sun protection and decreased sun exposure should be practiced (Armstrong &  Kricker, 

2001).  

After studying these facts, a serious thought leading to safe treatment should be considered. 

For many years various types of human cancer cell lines have been broadly used as an in vitro 

model to understand the mechanism of carcinogenesis and to discover new treatment methods. 

Even once involving the use of natural compounds which are assumed to have anticancer effects 

and at the same time safe towards the healthy cells of the human body (Shukla & Mehta, 2015; 

Prakash et al., 2013).  

Plants are being used with a wide range of biologically active compounds in the treatment 

of mild to serious diseases since ancient times. This has provided researchers today with a new 

sight for the use of natural products on its own, or by adding it to synthetic drugs or products, to 

modify them for better results and less serious side effects. “Drug discovery from natural products 

for confronting cancer has brought in the rational opportunity to attain the newest clinical 

applications of plant secondary metabolites and their derivatives” (Hamedeyazdan et al., 2012). 

The very first study on anticancer agents from plants was carried out in the 1950s on vinca 

alkaloids, vinblastine, and vincristine. Since then three thousand plant species were tested and used 

http://www.sciencedirect.com/science/article/pii/S1011134401001981
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for its anticancer properties and for its cancer treatment ability. Nowadays, natural sources are the 

main focus and play a major role in discovering anticancer agents (Ashraf et al., 2013). 

Discovering and testing for new and better ways for treatment is an obligation of every true 

scientist, and as God created a cure for every disease it is our responsibility to find that cure. 

Abu Baker Al Sedeeq, may Allah be pleased with him, reported: Prophet Mohamad (SAW) 

said; 

 

"Ask Allah for forgiveness and health, for after being granted certainty, one is given 
nothing better than health" (Al- Albani, 1988). 
 

And health we shall seek and it is where we are heading to in this research which is based on 

finding a cure for cancer and that is not impossible.  

Abi Hurairah may Allah be pleased with him, reported: Prophet Mohamad (SAW) said; 

 

“God did not come down with any disease but revealed its healing, his knowledge 
of his knowledge and his ignorance of his ignorance, and He did not put any disease 
but put its cure, or medication” (Al- Askalani, 1986). 
 
 
Medicine of plant origin is known to be safe and effective because it is and has been used 

in conventional medicine. Which is important and widely used worldwide.  

 


