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NOR FAZIRAH BINTI ROSLI 

November 2019 

Chairman : Associate Professor Arifah binti Abdul Kadir, PhD 
Faculty :  Veterinary Medicine 

Chromolaena odorata and Melastoma malabathricum are plants that normally found 
in wasteland in Malaysia and both have great value in wound healing. Previous 
literatures reported that these plants possess antiproliferative, antibacterial and anti- 
inflammatory effects. This study was conducted to investigate the antiproliferative 
activity of the methanolic extract of C.odorata (MeCO) in a mice model. The 
antiproliferative effect was conducted by MTT assay and the results revealed that 
MeCO has higher antiproliferative effect with IC50 value 78 μg/ml compared with M. 
malabathricum (no IC50 value). Thus, MeCO was chosen for in vivo experiment. For 
acute oral toxicity study, mice were divided into two groups, control and treatment 
(5000 mg/kg of MeCO). Results showed that there was no significant different of mice 
administered with MeCO in body weight. However, food intake of treatment mice was 
significant different (p < 0.05) compared to control group. There was significant 
decrease (p < 0.05) of lung weight in treatment group compared to control group. 
However, there was no significant difference in relative organ weight of liver, kidney 
and spleen of the treatment group compared to control group. Besides, the serum 
biochemical analysis showed that there was no significant different of mice
administered with plant extract compared to control except alkaline phosphatase 
(ALP). ALP was significantly lower (p < 0.05) compared to control group. 
Histological examination showed normal architecture for spleen and kidney in both 
groups. However, mild congestion observed in liver and lungs of treatment group. For 
efficacy study, the mice were divided into six groups (n = 6) which were 250 mg/kg 
MeCO, 500 mg/kg MeCO, 1000 mg/kg MeCO, control (normal), untreated control 
mice and vehicle control. The mean survival time of the treatment groups was 
significantly higher (p < 0.05) compared to untreated control group. The liver weight 
of untreated control, 250 mg/kg and 500 mg/kg was significantly higher (p < 0.05) 
compared normal group. Besides, the tumour weight of mice treated with 1000 mg/kg 
was significantly lower (p < 0.05) compared to untreated control group. Serum 
biochemical analysis showed that the glucose was significantly different (p < 0.05) in 
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all groups compared to the normal while urea level in vehicle control was significantly 
lower (p < 0.05) compared to normal. Histopathological examination resulted in 
metastasis of the mammary tumour to various organs such as spleen, liver, lungs in all 
groups. In conclusion, the MeCO extract has a potential of antiproliferative agent in 
breast cancer in vitro and in vivo.
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Chromolaena odorata dan Melastoma malabathricum adalah tumbuh-tumbuhan yang 
biasanya ditemui di tanah tandus di Malaysia dan kedua-duanya mempunyai nilai yang 
tinggi dalam penyembuhan luka. Kesusteraan terdahulu melaporkan bahawa 
tumbuhan ini mempunyai kesan antiproliferatif, antibakteria dan antiinflamasi. Kajian 
ini dijalankan untuk mengkaji aktiviti antiproliferatif ekstrak daun metanol C. odorata 
(MeCO) dalam model tikus. Kesan antiproliferatif dijalankan melalui ujian MTT dan 
hasilnya menunjukkan bahawa MeCO mempunyai kesan antiproliferatif yang lebih 
tinggi dengan nilai IC50 78μg/ml berbanding dengan 
 
 
M. malabathricum (tiada nilai IC50). Oleh itu, MeCO dipilih untuk eksperimen in 
vivo.Untuk kajian ketoksikan akut secara oral, tikus-tikus dibahagikan kepada dua 
kumpulan, kawalan dan rawatan (5000 mg/kg MeCO). Keputusan menunjukkan 
bahawa tiada perbezaan yang signifikan antara tikus yang telah diberikan dengan 
MeCO dalam berat badan. Walaubagaimanapun, pengambilan makanan oleh 
kumpulan rawatan terdapat perbezaan yang signifikan (p < 0.05) berbanding dengan 
kumpulan kawalan. Terdapat penurunan berat yang signifikan (p < 0.05) pada paru- 
paru dalam kumpulan rawatan berbanding kumpulan kawalan. Namun, terdapat tiada 
perbezaan signifikan di dalam berat organ relatif hati, buah pinggang dan limpa dalam 
kumpulan rawatan berbanding kumpulan kawalan. Selain itu, analisis serum biokimia 
menunjukkan bahawa tiada perbezaan yang signifikan antara tikus yang diberikan 
dengan ekstrak tumbuhan berbanding dengan kawalan kecuali alkali fosfatase (ALP). 
ALP adalah penurunan yang signifikan (p < 0.05) berbanding kumpulan kawalan. 
Pemeriksaan histologi menunjukkan struktur normal untuk limpa dan buah pinggang 
dalam kedua-dua kumpulan. Walau bagaimanapun, kongesi dapat dilihat dalam hati 
dan paru-paru kumpulan rawatan.Untuk kajian keberkesanan, tikus-tikus dibahagikan 
kepada enam kumpulan (n = 6) iaitu 250 mg/kg MeCO, 500 mg/kg MeCO, 1000 
mg/kg MeCO, kawalan (normal), tikus kawalan yang tidak dirawat dan kawalan 



© C
OPYRIG

HT U
PM

 
iv  

pembawa. Purata hayat oleh kumpulan rawatan peningkatan yang signifikan ( p < 
0.05) berbanding kumpulan yang tidak dirawat. Berat hati dalam kumpulan tidak 
dirawat, 250 mg/kg dan 500 mg/kg adalah peningkatan yang signifikan( p < 0.05) 
berbanding kumpulan normal. Selain itu, berat tumor dalam tikus yang di rawat 
dengan 1000 mg/kg adalah penurunan yang signifikan (p < 0.05) Analisis serum 
biokimia menunjukkan bahawa glukos adalah perbezaan yang signifikan (p < 0.05) 
dalam semua kumpulan berbanding dengan normal manakala tahap urea dalam 
kumpulan pembawa adalah penurunan yang signifikan ( p < 0.05) berbanding   normal.   
Pemeriksaan histopatologi menunjukkan keputusan tumor mamma metastasis kepada 
pelbagai organ seperti limpa, hati, paru-paru dalam semua kumpulan. Sebagai 
kesimpulan, ekstrak MeCO mempunyai potensi agen antiproliferatif kanser payudara 
dalam in vitro dan in vivo.
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CHAPTER 1  

1 INTRODUCTION 

1.1 Background of study 

Cancer is one of the leading causes of mortality in the world due to its complex nature. 
In medical term, cancer is known as malignant neoplasm, a disease that proliferates 
mammalian cells showing overgrowth behaviours, invasion of other nearby tissue by 
intrusion and destruction of surrounding matrix and metastasis to other organs through 
blood and lymph node vessels (Zhe, 2010). Among different types of cancer, one of 
the world burdens is breast cancer as 268 600 of invasive breast cancer cases are 
estimated to be diagnosed in the year 2019 (DeSantis et al., 2019). 

Numerous breast cancer treatments are available namely surgery, radiation, hormone 
therapy and immunotherapy. Nevertheless, not all treatments are suitable for the 
patients where some factors should be considered such as the tumour size, lymph nodes 
involvement and tumour stage (Bellavance and Kesmodel, 2016). Chemotherapy is a 
type of therapy using different types of drugs to treat cancer patients such as alkylating 
agents, antimetabolites, anti-microtubules and hormones. However, these clinical 
anticancer drugs give side effects depending on the types and doses of the drugs. 
Alkylating agents may cause secondary leukaemia (Zhang et al., 2016). The 
antimetabolites contain several side effects which are immunosuppression, severe 
nausea and vomiting, ulcerative stomatitis and diarrhoea along with haemorrhagic 
enteritis. Whereas, anti-microtubules can cause neutropenia and peripheral neuropathy 
(Visconti and Grieco, 2017), and hormones therapy causes weight gain, oedema, 
vomiting, fatigue and sweating as well as constipation (Haidinger and Bauerfeind, 
2019). 

In regard with the side effects obtained during or following the treatment, the 
researches of plants as natural product for cancer treatment have increased due to the 
good impact on human wellness. Eighty percent of South-East Asian and African were 
reported using traditional and complementary medicine (TandCM) (WHO, 2019). 
Malaysian Agricultural Research and Development Institute (MARDI) recorded that 
herbal industry’s market value had reached RM10 billion in 2008 and it will be 
projected to increase around RM32 billion in 2020 (Hafizudin et al., 2015). 

In ancient medicine, plant-derived chemicals were used to treat human diseases. In 
1950s, researches of plant-derived anticancer started with the discovery of vinca 
alkaloids and podophyllotoxins (Juárez, 2014). Vinca alkaloids such as vinblastine 
and vincristine were isolated from Cantharanthus roseus or Vinca rosea which has 
been used for breast cancer treatment. One of the latest plant-derived anti breast cancer 
drugs is elliptinium. It is a derivative of ellipticine and isolated from Apocynaceae 
family and it is now used as clinical drug called Elliptinium (Issa et al., 2019). In line 
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with that, many researches have been conducted around the world to investigate new 
anticancer properties using plants. 

Regarding the synthetic anticancer drugs which affect normal cells, the plants and their 
derived product usage as the treatment are among unresolved values controlling the 
malignancies (Mbaveng et al., 2011). The discovery of a new alternative treatment 
using plant extracts is needed to treat breast cancer. In this study, two plants were used 
which are C. odorata and M. malabathricum. 

C. odorata is a species of flowering shrub in sunflower family (Anyanwua et al., 
2017). Occasionally, it is grown as ornamental and medicinal plant. Due to hard 
growth control, it is a major weed to croplands and plantations (Chakraborty et al., 
2011). In Malaysia, it is called as ‘pokok kapal terbang’ (Jumaat et al., 2017). In 
addition, it has a pungent and aromatic odour when crushed (Anyanwu et al., 2018). 
Thais used C. odorata to treat skin diseases and insect bites (Pitakpawasutthi et al., 
2018). 

Meanwhile, M. malabathricum is one of the species from Melastomaceae (Awang et 
al., 2016). It can be found along the roadside in Malaysia. It is also classified  as weed 
(Jaiosa et al., 2016) and the whole part of this plant has been used as a medicine among 
the old folks (Khoo et al., 2014). Rajenderan. (2010) reviewed that they used M. 
malabathricum as anti-haemorrhagic agents (leaves), besides treating stomach-ache 
(flowers) and measles (root). Hence, this study was conducted to investigate the 
antiproliferative activities of methanolic extract of C.odorata in a mouse 4T1 breast 
cancer model. 

1.2 Objectives General objective: 

To investigate the antiproliferative effect of methanolic C. odorata and M. 
malabathricum leaves extracts 

The specific objectives of this study are: 
 

1. To determine the cytotoxicity of methanolic C. odorata and M. malabathricum 
leaves extracts using MTT assay. 

2. To investigate the acute toxicity study of C. odorata extract in female BALB/c 
mice. 

3. To investigate the antiproliferative effects of methanolic extracts from C. 
odorata extract on mammary gland cancer in female BALB/c mice. 



© C
OPYRIG

HT U
PM

 
61  

7 REFERENCES 

Abbas, Z., and Rehman, S. (2018). 'An Overview of Cancer Treatment Modalities' 
in Shahzad H (eds), Neoplasm, IntechOpen, London, UK, pp. 139–157. 

Abotaleb, M., Kubatka, P., Caprnda, M., Varghese, E., Zolakova, B., Zubor, P., 
Opatrilova, R., Kruzliak, P., Stefanicka, P., and Büsselberg, D. (2018). 
Chemotherapeutic agents for the treatment of metastatic breast cancer: An 
update. Biomedicine and Pharmacotherapy, 101, 458–477. 

Adedapo, A. A., Oyagbemi, A. A., Fagbohun, O. A., Omobowale, T. O., and Yakubu, 
M. A. (2016). Evaluation of the anticancer properties of the methanol leaf 
extract of Chromolaena odorata on HT-29 cell line. Journal of 
Pharmcognosy and Phytochemistry, 5(2), 52–57. 

Akhtari-Zavare, M., Juni, M. H., Ismail, I. Z., Said, S. M., and Latiff, L. A. (2015). 
Barriers to breast self examination practice among Malaysian female 
students: A cross sectional study. SpringerPlus, 4(1), 692. 

Akinmoladun, A. C., Ibukun, E. O., and Dan-Ologe, I. A. (2007). Phytochemical 
constituents and antioxidant properties of extracts from the leaves of 
Chromolaena odorata. Scientific Research and Essays, 2(6), 191–194. 

Alhaddad, H., Fadhil, A. A., and Ismael, S. H. (2015). Estimation of LD50 and acute 
toxicity of Zygophyllum fabago in mice. American Journal of 
Pharmacological Sciences, 3(4), 94–97. 

Alipanah, H., Bigdeli, M. R., and Esmaeili, M. A. (2018). Inhibitory effect of Viola 
odorata extract on tumor growth and metastasis in 4T1 breast cancer model. 
Iranian Journal of Pharmaceutical Research, 17(1), 276–291. 

Alisi, C., Nwaogu, L., Ibegbulem, C., and Ujowundu, C. (2011). Antimicrobial 
action of methanol extract of Chromolaena odorata-Linn is logistic and 
exerted by inhibition of dehydrogenase enzymes. Journal of Research in 
Biology, (3), 209–216. 

Almutary, A., and Sanderson, B. J. S. (2016). The MTT and crystal violet assays: 
potential confounders in nanoparticle toxicity testing. International Journal 
of Toxicology, 35(4), 454–462. 

Alnajar, Z. A. A., Abdulla, M. A., Ali, H. M., Alshawsh, M. A., and Hadi, A. H. A. 
(2012). Acute toxicity evaluation, antibacterial, antioxidant and 
immunomodulatory effects of Melastoma malabathricum. Molecules, 17(3), 
3547–3559. 

Alwash, M. S., Ibrahim, N., and Ahmad, W. Y. (2013). Identification and mode of 
action of antibacterial components from Melastoma malabathricum Linn 
leaves. American Journal of Infectious Diseases, 9(2), 46–58. 



© C
OPYRIG

HT U
PM

 
62  

American Cancer Society. (2015). Breast Cancer Facts and Figures 2015-2016. In 
Atlanta:American CancerSociety.Retrieved from  
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and- 
statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-
2015- 2016.pdf 

American Cancer Society. (2017a). Breast Cancer Facts and Figures 2017-2018. In 
Atlanta:American Cancer Society. Retrieved from  

 https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and- 
statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-
2017- 2018.pdf 

American Cancer Society. (2017b). Cancer Facts and Figures 2017. In Atlanta: 
American Cancer Society. Retrieved from  

 https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and- 
statistics/annual-cancer-facts-and-figures/2017/cancer-facts-and-figures- 
2017.pdf 

American Cancer Society. (2018). Global Cancer Facts and Figures 4th Edition. 
Retrieved from https://www.cancer.org/content/dam/cancer- 

 org/research/cancer-facts-and-statistics/global-cancer-facts-and-figures/ 
global- cancer-facts-and-figures-4th-edition.pdf 

American Cancer Society. (2019). Breast Cancer Facts and Figures 2019-2020. 
Retrieved from https://www.cancer.org/content/dam/cancer- 
org/research/cancer-facts-and-statistics/breast-cancer-facts-and-
figures/breast- cancer-facts-and-figures-2019-2020.pdf 

Andò, S., Gelsomino, L., Panza, S., Giordano, C., Bonofiglio, D., Barone, I., and 
Catalano, S. (2019). Obesity, leptin and breast cancer: Epidemiological 
evidence and proposed mechanisms. Cancers, 11(1), 62. 

Anyanwu, S., Eno, E. O., Inyang, I. J., Asemota, E. A., Okpokam, D. C., Obioma, 
O. O., Agu, V. O., and Emeribe, A. U. (2018). Evaluation of hepatotoxicity 
associated with ethanolic extract of Chromolaena odorata in Wistar rat 
model. IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), 17(7), 
1–8. 

Anyanwua, S., Inyanga, I. J., Asemotaa, E. A., Obiomab, O. O., Okpokama, D. C., 
and Aguc, V. O. (2017). Effect of ethanolic extract of Chromolaena odorata 
on the kidneys and intestines of healthy albino rats. Integrative Medicine 
Research, 6(3), 292–299. 

Arifullah, M., Vikram, P., Chiruvella, K. K., Shaik, M. M., and Abdullah Ripain, I. 

H. (2014). A review on Malaysian plants used for screening of antimicrobial 
activity. Annual Research and Review in Biology, 4(13), 2088–2132. 

 



© C
OPYRIG

HT U
PM

 
63  

Arulselvan, P., Fard, M. T., Tan, W. S., Gothai, S., Fakurazi, S., Norhaizan, M. E., 
and Kumar, S. S. (2016). Role of Antioxidants and Natural Products in 
Inflammation. Oxidative Medicine and Cellular Longevity, 2016. 

Asomugha, R. N., Ezejiofor, A. N. N., Okafor, P. N. N., and Ijeh, I. . I. (2015). Acute 
and cytotoxicity studies of aqueous and ethanolic leaf extracts of 
Chromolaena odorata. Pakistan Journal of Biological Sciences, 18(1), 46–
49. 

Asomugha, R. N., Okafor, P. N., Ijeh, I. I., and Orisakwe, O. E. (2014). Hepatic 
effects of aqueous extract of Chromolaena odorata in male Wistar albino rats 
. Pharmacology Online, 1, 127–136. 

Atindehou, M., Lagnika, L., Guérold, B., Strub, J. M., Zhao, M., Dorsselaer, A. Van, 
Marchioni, E., Prévost, G., Haikel, Y., Taddéi, C., Sanni, A., and Metz- 
Boutigue, M.-H. (2013). Isolation and identification of two antibacterial 
agents from Chromolaena odorata L . active against four diarrheal strains *. 
Advances in Microbiology, 3(1) (3), 115–121. 

Awang, M. A., Aziz, R., Sarmidi, M. R., Abdullah, L. C., Yong, P. K., and Musa, 
N.F. (2016). Comparison of different solvents on the extraction of Melastoma 
malabathricum leaves using soxhlet extraction method. Der Pharmacia Lettre, 
8(17), 153–157. 

Bagheri, S. M., Abdian-Asl, A., Moghadam, M. T., Yadegari, M., Mirjalili, A., Zare- 
Mohazabieh, F., and Momeni, H. (2017). Antitumor effect of Ferula assa 
foetida oleo gum resin against breast cancer induced by 4T1 cells in BALB/c 
mice. Journal of Ayurveda and Integrative Medicine, 8(3), 152–158. 

Balamurugan, K., Sakthidevi, G., and Mohan, V. R. (2012). Anti-inflammatory 
activity of leaf of Melastoma malabathricum L. (Melastomataceae). 
International Journal of Research in Ayurveda and Pharmacy, 3(6), 801–
802. 

Balbo, S., Juanes, R. C., Khariwala, S., Baker, E. J., Daunais, J. B., and Grant, K. A. 
(2016). Increased levels of the acetaldehyde-derived DNA adduct N2- 
ethyldeoxyguanosine in oral mucosa DNA from Rhesus monkeys exposed to 
alcohol. Mutagenesis, 31(5), 553–558. 

Bellavance, E. C., and Kesmodel, S. B. (2016). Decision-making in the surgical 
treatment of breast cancer: Factors influencing women’s choices  for 
mastectomy and breast conserving surgery. Frontiers in Oncology, 6, 74. 

Bello, I., Bakkouri, A., Tabana, Y., Al-Hindi, B., Al-Mansoub, M., Mahmud, R., and 
Asmawi, M. (2016). Acute and sub-acute toxicity evaluation of the 
methanolic extract of Alstonia scholaris stem bark. Medical Sciences, 4(1), 
1-14. 

 



© C
OPYRIG

HT U
PM

 
64  

Bhargava, D., Mondal, C. K., Shivapuri, J. N., Mondal, S., and Kar, S. (2013). 
Antioxidant properties of the leaves of Chromolaena odorata Linn. Journal 
of Institute of Medicine, 35(1), 53–56. 

Boudjeko, T., Megnekou, R., Woguia, A. L., Kegne, F. M., Ngomoyogoli, J. E. K., 
Tchapoum, C. D. N., and Koum, O. (2015). Antioxidant and 
immunomodulatory properties of polysaccharides from Allanblackia 
floribunda Oliv stem bark and Chromolaena odorata (L.) King and H.E. 
Robins leaves. BMC Research Notes, 8(1), 1–9. 

Catsburg, C., Kim, R. S., Kirsh, V. a, Soskolne, C. L., Kreiger, N., and Rohan, T. E. 
(2015). Dietary patterns and breast cancer risk : a study in 2 cohorts. The 
American Journal of Clinical Nutrition, 101(4), 817–823. 

Cengiz, O., Kocer, B., Sürmeli, S., Santicky, M. J., and Soran, A. (2006). Are 
pretreatment serum albumin and cholesterol levels prognostic tools in 
patients with colorectal carcinoma? Medical Science Monitor, 12(6), 240–
247. 

Cesta, M. F. (2006). Normal structure, function and histology of the spleen. 
Toxicologic Pathology, 34(5), 455–465. 

Chakraborty, A. K., Rambhade, S., and Patil, U. k. (2011). Chromolaena odorata (L.) : 
An overview. Journal of Pharmacy Research, 4(3), 573–576. 

Charles, J. I., and Minakiri, I. S. (2018). Evaluation of the antibacterial activity of 
Chromolaena odorata in Wistar rats and its chemical characterization. 
Technology, and Sciences (ASRJETS) American Scientific Research Journal 
for Engineering, 42(1), 111–129. 

Chen, S., Liang, Y., Feng, Z., and Wang, M. (2019). Efficacy and safety of HER2 
inhibitors in combination with or without pertuzumab for HER2-positive 
breast cancer: A systematic review and meta-analysis. BMC Cancer, 19(1), 
973. 

Chong, H. Z., Rahmat, A., Yeap, S. K., Akim, A. M., Alitheen, N. B., Othman, F., 
and Lian, G.-E. C. (2012). In vitro cytotoxicity of Strobilanthes crispus 
ethanol extract on hormone dependent human breast adenocarcinoma MCF-
7 cell. BMC Complementary and Alternative Medicine, 12(1), 35. 

Cruz-carreras, M. T., Chaftari, P., Shamsnia, A., Guha-thakurta, N., and Gonzalez, C. 
(2017). Methotrexate-induced leukoencephalopathy presenting as stroke in the 
emergency department. Clinical Case Reports, 5(10), 1644–1648 

Danladi, S., Wan-Azemin, A., Sani, Y. N., Mohd, K. S., Mahadeva Rao, U. S., 
Mansor, S. M., and Dharmaraj, S. (2015). Phytochemical screening, 
antioxidant potential and cytotoxic activity of Melastoma malabathricum 
Linn. from different locations. International Journal of Pharmacy and 
Pharmaceutical Sciences, 7(7), 408–413. 



© C
OPYRIG

HT U
PM

 
65  

Dervisoglou, T., and Matiakis, A. (2015). Oral ulceration due to methotrexate 
treatment: a report of 3 cases and literature review. Balkan Journal of Dental 
Medicine, 19(2), 116–120. 

DeSantis, C. E., Ma, J., Gaudet, M. M., Newman, L. A., Miller, K. D., Goding Sauer, 
A., Jemal, A., and Siegel, R. L. (2019). Breast cancer statistics, 2019. CA: A 
Cancer Journal for Clinicians, 69(6), 438–451. 

DuPré, S. A., Redelman, D., and Hunter, K. W. (2007). The mouse mammary 
carcinoma 4T1: Characterization of the cellular landscape of primary tumours 
and metastatic tumour foci. International Journal of Experimental Pathology, 
88(5), 351–360. 

Ekeanyanwu, R. C., and Njoku, O. U. (2014). Acute and subacute Monodora 
tenuifolia oral toxicity study on the flavonoid rich fraction of seed in albino 
rats. Asian Pacific Journal of Tropical Biomedicine, 4(3), 194–202. 

El Fadli, M., Kerrou, K., Alaoui Mhamdi, H., Richard, S., Khalil, A., Lotz, J. P., 
Belbaraka, R., and Gligorov, J. (2017). Breast cancer metastasis to the spleen: 
A case report and literature review. Oxford Medical Case Reports, 2017(12), 
250– 252. 

Elufioye, T. O., and Onoja, J. O. (2015). Acute toxicity and histopathological 
assessment of methanol extract of Cleome viscosa (Linn.) whole plant. 
Journal of Medicinal Plants Research, 9(11), 360–369. 

Erian, N. ., Hamed, H. B., El-Khateeb, A. Y., and Farid, M. (2015). Effect of crude 
methanolic extracts of some medicinal plant flowers on solid Ehrlich tumor 
in mice. Journal of Agricultural Chemistry and Biotechnology, 6(11), 559–
578. 

ESMO. (2018). What is Breast Cancer ? Let us answer some of your questions. 
European Society for Medical Oncology. Retrieved from 
https://www.esmo.org/content/download/6593/114959/file/EN-Breast-
Cancer- Guide-for-Patients.pdf 

Esquivel-Velázquez, M., Ostoa-Saloma, P., Palacios-Arreola, M. I., Nava-Castro, K. 
E., Castro, J. I., and Morales-Montor, J. (2015). The Role of Cytokines in 
Breast Cancer Development and Progression. Journal of Interferon and 
Cytokine Research, 35(1), 1–16. 

Fadaka, A., Ajiboye, B., Ojo, O., Adewale, O., Olayide, I., and Emuowhochere, R. 
(2017). Biology of glucose metabolization in cancer cells. Journal of 
Oncological Sciences, 3(2), 45–51. 

Fernandes, R., Mazzarello, S., Majeed, H., Smith, S., Shorr, R., Hutton, B., Ibrahim, 
M. F. K., Jacobs, C., Ong, M., and Clemons, M. (2016). Treatment of taxane 
acute pain syndrome (TAPS) in cancer patients receiving taxane-based 
chemotherapy—a systematic review. Supportive Care in Cancer, 24(4), 
1583– 1594. 



© C
OPYRIG

HT U
PM

 
66  

Fong, L. F. (2017, February 21). National cancer registry needs updating , says Subra. 
The Star Online, Retrieved from  

 https://www.thestar.com.my/news/nation/2017/02/21/national-cancer-
registry- needs-updating-says-subra 

Franceschini, G., Sanchez, A. M., Di Leone, A., Magno, S., Moschella, F., Accetta, 
C., and Masetti, R. (2015). New trends in breast cancer surgery: A therapeutic 
approach increasingly efficacy and respectful of the patient. Giornale Di 
Chirurgia, 36(4), 145–152. 

Gayathri Devi HJ, R, N., Richa, D., and Viswam, S. (2018). Methotrexate Induced 
Pneumonitis: A Case Report. EC Pulmonology and Respiratory Medicine, 
7(1), 23–27. 

Ghasemzadeh, A., Jaafar, H. Z. E., Fhaizal, M., Bukhori, M., and Rahmat, M. H. 
(2018). Assessment and comparison of phytochemical constituents and 
biological activities of bitter bean ( Parkia speciosa Hassk .) collected from 
different locations in Malaysia. Chemistry Central Journal, 12(12), 1–9. 

Ghazali, W. A. S. W., Alim, A. A., Kannana, T. P., Mohd, A. N. A., Abdullah, N. A.,& 
Mokhtare, K. I. (2016). Anticancer properties of Malaysian herbs: A 
review.Archives of Orofacial Science, 11(2), 19–25. 

Greenwell, M., and Rahman, P. K. S. . (2015). Medicinal plants : Their use in 
anticancer treatment. International Journal of Pharmaceutical Sciences and 
Research, 6(10), 4103–4112. 

Griffin, C. (2011). Evaluation of the Selective Anti-Cancer Activity of Natural and 
Synthetic Alkaloids, (PhD thesis). Retrieved from 
https://pdfs.semanticscholar.org/7cfb/18c1fad9ac90bcbf3bddd6965eefe659
d97c.pdf 

Grimm, C., Hofstetter, G., Aust, S., Mutz-Dehbalaie, I., Bruch, M., Heinze, G., 
Rahhal-Schupp, J., Reinthaller, A., Concin, N., and Polterauer, S. (2013). 
Association of gamma-glutamyltransferase with severity of disease at 
diagnosis and prognosis of ovarian cancer. British Journal of Cancer, 109(3), 
610–614. 

Gupta, M., Mazumder, U. K., Kumar, R. S., Sivakumar, T., and Vamsi, M. L. M. 
(2004). Antitumor activity and antioxidant status of Caesalpinia bonducella 
against Ehrlich ascites carcinoma in Swiss albino mice. Journal of 
Pharmacological Sciences, 94(2), 177–184. 

Hafizudin, M., Roslina, Z., Nor Amna A’liah, M. N., and Nik Rahimah, N. O. (2015). 
Transformation of Herbal Industry in Malaysia. FFTC Agricultural Policy 
Articles, (2008), 1–8. 

Haidinger, R., and Bauerfeind, I. (2019). Long-Term side effects of adjuvant therapy 
in primary breast cancer patients: Results of a web-based survey. Breast 
Care, 14(2), 111–116. 



© C
OPYRIG

HT U
PM

 
67  

Hanafiah, R. M., Aqma, W. S., Yaacob, W. A., Said, Z., and Ibrahim, N. (2015). 
Antibacterial and biofilm inhibition activities of Melastoma malabathricum 
stem bark extract against Streptococcus mutans. Malaysian Journal of 
Microbiology, 11(Specialissue2), 199–206. 

Hanafy N. (2006). Evaluation of the anti tumor effect of Camellia Sinesis (CS) 
extract. Biochemical and histological studies. The Egyptian Journal of 
Hospital Medicine, 23, 257–267. 

Hanh, T. T. H., Hang, D. T. T., Van Minh, C., and Dat, N. T. (2011). Anti- 
inflammatory effects of fatty acids isolated from Chromolaena odorata. 
Asian Pacific Journal of Tropical Medicine, 4(10), 760–763. 

Hanphakphoom, S., Thophon, S., Waranusantigul, P., Kangwanrangsan, N., and 
Krajangsang, S. (2016). Antimicrobial activity of Chromolaena odorata 
extracts against bacterial human skin infections. Modern Applied Science, 
10(2), 159– 171. 

Harlina, H., Prajitno, A., Suprayitno, E., Nursyam, H., and Rosmiati. (2015). 
Potential study of kopasanda (Chromolaena odorata L .) leaves as 
antibacterial against Vibrio harveyi , disease causative agent of tiger shrimp 
(Penaeus monodon fabricius) post larvae. Journal of Aquaculture Research 
and Development, 6(10), 1. 

Harun, F. B., Mohsin, S., Sahil, S., Yin, K. B., Othman, Z., Tilwari, A., and Balaram, 

P. (2012). Autophagic cell death is induced by acetone and ethyl acetate 
extracts from Eupatorium odoratum in vitro : effects on MCF-7 and vero cell 
lines. The Scientific World Journal, 2012. 

Hung, T. M., Cuong, T. D., Dang, N. H., Zhu, S., Long, P. Q., Komatsu, K., and Min, 
B. S. (2011). Flavonoid glycosides from Chromolaena odorata leaves and 
their in vitro cytotoxic activity. Chemical and Pharmaceutical Bulletin, 
59(1), 129–131. 

Hussain, F., Abdulla, M. A., Noor, S. M., Ismail, S., and Ali, H. M. (2008). 
Gastroprotective effects of Melastoma malabathricum aqueous leaf extract 
against ethanol-induced gastric ulcer in rats. American Journal of 
Biochemistry and Biotechnology, 4(4), 438–441. 

Igboh, M. N., Ikewuchi, J. C., and Ikewuchi, C. C. (2009). Chemical profile of 
Chromolaena odorata L. (King and Robinson) leaves. Pakistan Journal of 
Nutrition, 8(5), 521–524. 

Iglesias, P., and Díez, J. J. (2014). Management of endocrine disease: A clinical 
update on tumor-induced hypoglycemia. European Journal of 
Endocrinology, 170(4), R147–R157. 

 



© C
OPYRIG

HT U
PM

 
68  

Iorns, E., Drews-Elger, K., Ward, T. M., Dean, S., Clarke, J., Berry, D., Ashry, D. 
El, and Lippman, M. (2012). A new mouse model for the study of human 
breast cancer metastasis. PLoS ONE, 7(10).Iqbal,  J., Abbasi, B. A., 
Mahmood, T., Kanwal, S., Ali,  B., Shah,  S. A., and  Khalil,A.  T.  (2017).  
Plant-derived  anticancer  agents:  A  green  anticancer approach.Asian 
Pacific Journal of Tropical Biomedicine, 7(12), 1129–1150. 

Issa, S., Prandina, A., Bedel, N., Rongved, P., Yous, S., Le Borgne, M., and 
Bouaziz,Z. (2019). Carbazole scaffolds in  cancer therapy:  a review 
from 2012 to  2018. Journal of Enzyme Inhibition and Medicinal 
Chemistry, 34(1), 1321–1346. 

Jacquin, J., Uwer, L., Savignoni, A., Ferrero, J., Lortholary, A., Solub, D., Delaporte, 
F., Chalabi, N., Pibre, S., and Belkacemi, Y. (2020). Safety profile of 
subcutaneous trastuzumab in patients with HER2-positive early breast 
cancer : The French HERmione non-interventional prospective study. The 
Breast, 49, 1– 7. 

Jaiosa, E. S., Rahman, S. A., Ching, S. M., Kadir, A. A., Desaa, M. N. M., and 
Zakaria, Z. A. (2016). Possible mechanisms of antinociception of methanol 
extract of Melastoma malabathricum leaves. Revista Brasileira de 
Farmacognosia, 26(5), 586–594. 

Jian, S. H., Yeh, P. J., Wang, C. H., Chen, H. C., and Chen, S. F. (2019). Analysis of 
heterocyclic amines in meat products by liquid chromatography – Tandem 
mass spectrometry. Journal of Food and Drug Analysis, 27(2), 595–602. 

Jindal, V., Patwari, A., Bhatlapenumarthi, V., and Siddiqui, A. D. (2019). 
Pancytopenia: a rare and unusual initial presentation of breast cancer. Cureus, 
11(3). 

Joffry, S. M., Yob, N. J., Rofiee, M. S., Affandi, M. M. R. M. M., Suhaili, Z.,Othman, 
F., Akim, A. M., Desa, M. N. M., and Zakaria, Z. A. (2012). Melastoma 
malabathricum (L.) smith ethnomedicinal uses, chemical constituents, and 
pharmacological properties: A review. Evidence-Based Complementary and 
Alternative Medicine, 2012. 

Jothy, S. L., Zakaria, Z. A., Chen, Y., Lau, Y. L., Latha, L. Y., and Sasidharan, S. 
(2011). Acute oral toxicity of methanolic seed extract of Cassia fistula in 
mice. Molecules, 16(6), 5268–5282. 

Juárez, P. (2014). Plant-derived anticancer agents: A promising treatment for bone 
metastasis. BoneKEy Reports, 3, 1–8. 

Jumaat, S. R., Alimuddin, E. W., Lee, S. Y., Adam, A. Z., and Mohamed, R. (2017). 
Preliminary phytochemical screening of Chromolaena odorata: A non-native 
aromatic plant species at Ayer Hitam Forest Reserve, Selangor. Malaysian 
Forester, 80(2), 141–149. 

 



© C
OPYRIG

HT U
PM

 
69  

Kamath, N., Joshi, M. P., Godinho, M. H. S., Sardessai, Y., and Jetti, R. (2015). 
Screening of various leaf extracts of Chromolaena odorata L . for 
biochemical constituents and antimicrobial sensitivity. International Journal 
of Basic and Clinical Pharmacology, 4(1), 89–97. 

Kamisan, F. H., Yahya, F., Ismail, N. A., Din, S. S., Mamat, S. S., Zabidi, Z., 
Zainulddin, W. N. W., Mohtarrudin, N., Husain, H., Ahmad, Z., and Zakaria, 
Z.A. (2013). Hepatoprotective activity of methanol extract of Melastoma 
malabathricum leaf in rats. Journal of Acupuncture and Meridian Studies, 
6(1), 52–55. 

Khoo, L. T., Abas, F., Abdullah, J. O., Mohd Tohit, E. R., and Hamid, M. (2014). 
Anticoagulant activity of polyphenolic-polysaccharides isolated from 
Melastoma malabathricum L. Evidence-Based Complementary and 
Alternative Medicine, 2014. 

Kigigha, L. T., and Zige, D. V. (2013). Activity of Chromolaena odorata on enteric 
and superficial etiologic bacterial agents. American Journal of Research 
Communication, 1(11), 266–276. 

King, L., Vital, P. G., and Rivera, W. L. (2009). Antimicrobial activity and 
cytotoxicity of Chromolaena odorata (L.f.) King and Robinson and Uncaria 
perrottetii (A. Rich) Merr extracts. Journal of Medicinal Plants Research, 
3(7), 511–518. 

Kotepui, M. (2016). Diet and risk of breast cancer. Contemporary Oncology, 20(1), 
13–19. 

Kouamé, P. B. K., Jacques, C., Bedi, G., Silvestre, V., Loquet, D., Barillé-nion, S., 
Robins, R. J., Tea, I., Barillé--Nion, S., Robins, R. J., and Tea, I. (2013). 
Phytochemicals isolated from leaves of Chromolaena odorata: Impact on 
viability and clonogenicity of cancer cell lines. Phytotherapy Research, 
27(6), 835–840. 

Koyanagi, M., Kawakabe, S., and Arimura, Y. (2016). A comparative study of 
colorimetric cell proliferation assays in immune cells. Cytotechnology, 68(4), 
1489–1498. 

Kumar, S. S., Radhakrishnan, A. K., and Cheong, S. K. (2010). Rapid metastasis of 
breast cancer cells from primary tumour to liver. Pakistan Journal of 
Biological Sciences, 13(7), 303–315. 

Larkin, S., and Aukim-Hastie, C. (2011). Proteomic evaluation of cancer cells: 
Identification of cell surface proteins. In Ian A. Cree (ed.), Cancer Cell 
Culture: Methods and Protocols, Second Edition, Methods in Molecular 
Biology, vol. 731, Springer, Switzerland. 

Li, Y., Li, S., Meng, X., Gan, R. Y., Zhang, J. J., and Li, H. Bin. (2017). Dietary 
natural products for prevention and treatment of breast cancer. Nutrients, 
9(7), 728. 



© C
OPYRIG

HT U
PM

 
70  

Lim, J. N. W., Potrata, B., Simonella, L., Ng, C. W. Q., Aw, T. C., Dahlui, M., 
Hartman, M., Mazlan, R., and Taib, N. A. (2015). Barriers to early 
presentation of self-discovered breast cancer in Singapore and Malaysia: A 
qualitative multicentre study. BMJ Open, 5(12), 1–9. 

Liu, T., Nguyen, N., and Colditz, G. A. (2015). Links Between  Alcohol 
Consumption and Breast Cancer. Womens Health, 11(1), 65–77. 

Liu, T., Yin, D., Li, N., Hou, X., Wang, D., Li, D., and Liu, J. (2016). Influence of 
environmental factors on the active substance production and antioxidant 
activity in Potentilla fruticosa L. and its quality assessment. Scientific 
Reports, 6(June), 1–18. 

Lo, P. K., Zhang, Y., Yao, Y., Wolfson, B., Yu, J., Han, S. Y., Duru, N., and Zhou,Q. 
(2017). Tumor-associated myoepithelial cells promote the invasive 
progression of ductal carcinoma in situ through activation of TGFβ signaling. 
Journal of Biological Chemistry, 292(27), 11466–11484. 

Løberg, M., Lousdal, M. L., Bretthauer, M., and Kalager, M. (2015). Benefits and 
harms of mammography screening. Breast Cancer Research, 17(1), 1–12. 

Luengo, A., Gui, D. Y., and Vander Heiden, M. G. (2017). Targeting Metabolism 
for Cancer Therapy. Cell Chemical Biology, 24(9), 1161–1180. 

Luo, K.-W., Yue, G. G.-L., Ko, C.-H., Lee, J. K.-M., Gao, S., Li, L.-F., Li, G., 
Fung,K.-P., Leung, P.-C., and Lau, C. B.-S. (2014). In vivo and in vitro anti-
tumor and anti-metastasis effects of Coriolus versicolor aqueous extract on 
mouse mammary 4T1 carcinoma. Phytomedicine, 21(8–9), 1078–1087. 

Lyman, M. A., Nugent, C. T., Marquardt, K. L., Biggs, J. A., Pamer, E. G., and 
Sherman, L. A. (2005). The fate of low affinity tumor-specific CD8 + T cells 
in tumor-bearing mice. The Journal of Immunology, 174(5), 2563–2572. 

Ma, L., and Wen, Z. (2017). Risk factors and prognosis of pulmonary embolism in 
patients with lung cancer. Medicine, 96(16), 2016–2018. 

Mamat, S. S., Kamarolzaman, M. F. F., Yahya, F., Mahmood, N. D., Shahril, M. S., 
Jakius, K. F., Mohtarrudin, N., Ching, S. M., Susanti, D., Taher, M., and 
Zakaria, Z. A. (2013). Methanol extract of Melastoma malabathricum leaves 
exerted antioxidant and liver protective activity in rats. BMC Complementary 
and Alternative Medicine, 13(1), 326. 

Mandal, G., and Joshi, S. P. (2014). Invasion establishment and habitat suitability of 
Chromolaena odorata (L.) King and Robinson over time and space in the 
western Himalayan forests of India. Journal of Asia-Pacific Biodiversity, 
7(4), 391–400. 

Martín, M., de la Torre-Montero, J. C., López-Tarruella, S., Pinilla, K., Casado, A., 
Fernandez, S., Jerez, Y., Puente, J., Palomero, I., González del Val, R., del 
Monte-Millan, M., Massarrah, T., Vila, C., García-Paredes, B., García-Sáenz, 



© C
OPYRIG

HT U
PM

 
71  

J. A., and Lluch, A. (2018). Persistent major alopecia following adjuvant  
docetaxel for breast cancer: incidence, characteristics, and prevention with 
scalp cooling. Breast Cancer Research and Treatment, 171(3), 627–634. 

Mazura, M. P., Susanti, D., and Rasadah, M. A. (2007). Anti-inflammatory action of 
components from Melastoma malabathricum. Pharmaceutical Biology, 
45(5), 372–375. 

Mbaveng, A. T., Kuete, V., Mapunya, B. M., Beng, V. P. V. N. P., Nkengfack, A. 
E.,Meyer, J. J. M., Lall, N., Victor Kuete, Mapunya, B. M., Beng, V. P. V. N. 
P., Nkengfack, A. E., Meyer, J. J. M., and Lall, N. (2011). Evaluation of four 
Cameroonian medicinal plants for anticancer, antigonorrheal and antireverse 
transcriptase activities. Environmental Toxicology and Pharmacology, 32(2), 
162–167. 

Miao, P., Sheng, S., Sun, X., Liu, J., and Huang, G. (2013). Lactate dehydrogenase 
a in cancer : A promising target for diagnosis and therapy. International 
Union of Biochemistry and Molecular Biology, 65(11), 904–910. 

Mika, A., Macaluso, F., Barone, R., Di Felice, V., and Sledzinski, T. (2019). Effect 
of exercise on fatty acid metabolism and adipokine secretion in adipose 
tissue. Frontiers in Physiology, 10(JAN), 1–7. 

Milow, P., Malek, S., and Ramli, R. M. (2017). 'Medicinal Plants of the Indigenous 
Tribes in Peninsular Malaysia: Current and Future Perspectives' in El-
Shemy,H. A(eds), Active Ingredients from Aromatic and Medicinal Plant 
IntechOpen, London, UK, pp. 1-12. 

Ministry of Health Malaysia. (2017). National strategic plan for cancer control 
programme 2016-2020, Retrieved from 
http://www.moh.gov.my/index.php/dl/554756755a584a6961585268626938
794.d4445334c314a31616e567259573476546d46306157397559577866553
352795958526c5a326c6a5831427359573566516d39766131396d61573568
624541794e564e46554651794d4445334c6e426b5a673d3d 

Mohamed, E. A. H., Lim, C. P., Ebrika, O. S., Asmawi, M. Z., Sadikun, A., and Yam, 
M. F. (2011). Toxicity evaluation of a standardised 50% ethanol extract of 
Orthosiphon stamineus. Journal of Ethnopharmacology, 133(2), 358–363. 

Mohanty, S. S., and Mohanty, P. K. (2019). Obesity as potential breast cancer risk 
factor for postmenopausal women. Genes and Diseases, (September), 1–7. 

Moradi, M., Solgi, R., Najafi, R., Tanzadehpanah, H., and Saidijam, M. (2018). 
Determining optimal cell density and culture medium volume simultaneously 
in MTT cell proliferation assay for adherent cancer. Helix, 8(2), 3274–3280. 

Mori, S., Hidaka, M., Kawakita, T., Hidaka, T., Tsuda, H., Tamami, Y., Migita, K., 
and Ueki, Y. (2016). Factors Associated with Myelosuppression Related to 
Low-Dose Methotrexate Therapy for Inflammatory Rheumatic Diseases. 
PLoS ONE, 11(4), 1–13. 



© C
OPYRIG

HT U
PM

 
72  

Nadia, H., Llorca, F. P.-, Cortes, J., Michael, G., Nehmat, H., Poortmans, P., Ruddy, 
K., Tsang, J., and Cardoso, F. (2019). Breast cancer. Nature Reviews Disease 
Primers, 5(66), 1–31. 

Nanadini, N., Nagababu, P., Rao, V. U., and Venugopal, N. (2014). Phytochemical, 
antimicrobial and antioxidant properties of an invasive weed Chromolaena 
odorata (L.) King and Robinson. International Journal of Phytomedicine, 
(6), 286–292. 

Nath, L. R., N., G. J., AntonyJayesh, Joseph, S. M., Sanu, T., Darsan, M. B., S, S., 
Lankalapalli, R. S., and Anto, R. J. (2015). Kaempferide, the most active 
among the four flavonoids isolated and characterized from Chromolaena 
odorata, induces apoptosis in cervical cancer cells while being 
pharmacologically safe. RCS Advances, 5(122), 1–26. 

National Cancer Institute. (2015). Dictionary of Cancer Terms, Retrieved from 
https://www.cancer.gov/publications/dictionaries/cancer-terms 

Nava, M. B., Rocco, N., and Catanuto, G. (2015). Conservative mastectomies : an 
overview. Gland Surgery, 4(8), 463–466. 

Navarro, V. J., and Senior, J. R. (2006). Drug-related hepatotoxicity. The New 
England Journal of Medicine, 354(7), 731–739. 

Neilson, H. K., Farris, M. S., Stone, C. R., Vaska, M. M., Brenner, D. R., and 
Friedenreich, C. M. (2017). Moderate-vigorous recreational physical activity 
and breast cancer risk, stratified by menopause status: A systematic review 
and meta-analysis. Menopause, 24(3), 322–344. 

Nguyen, T. T. T. (2016). Investigation of bioactive compounds with anti-cancer 
potential in Carica papaya leaves ,(PhD thesis). Retrieved from 
https://espace.library.uq.edu.au/view/UQ:387940/s42759148_final_thesis.p
df 

Nordin, M. L., Kadir, A. A., Zakaria, Z. A., Othman, F., Abdullah, R., Nazrul, M.,and 
Abdullah, H. (2017). Cytotoxicity and apoptosis induction of Ardisia crispa 
and its solvent partitions against Mus musculus mammary carcinoma cell line 
(4T1). Evidence-Based Complementary and Alternative Medicine, 2017. 

Organisation for Economic Co-operation and Development. Guidance document on 
acute oral toxicity testing. Paris: Organization for Economic Co-operation 
and Development (OECD). (2001a). Acute Oral Toxicity – Fixed Dose 
Procedure. OECD, 420(December), 1–14. Retrieved from 
https://ntp.niehs.nih.gov/iccvam/suppdocs/feddocs/oecd/oecd_gl420.pdf 

Organisation for Economic Co-operation and Development. Guidance document on 
acute oral toxicity testing. Paris: Organization for Economic Co-operation 
and Development (OECD). (2001b). Test guideline 425: Acute oral toxicity - 
up- and-down procedure.Retrieved from  



© C
OPYRIG

HT U
PM

 
73  

 https://ntp.niehs.nih.gov/iccvam/suppdocs/feddocs/oecd/oecd_gl425-
508.pdf 

Ogbonnia, S., Mbaka, G., Anyika, E., Osegbo, O., and Igbokwe, N. (2010). 
Evaluation of acute toxicity in mice and subchronic toxicity of hydro-
ethanolic extract of Chromolaena odorata (L.) King and Robinson (Fam. 
Asteraceae) in rats. Agriculture and Biology Journal of North America, 1(5), 
859–865. 

Ogugua V N, Egba S I, Anaduaka E, and Ozioko B O. (2013). Phytochemical 
analysis, anti-hyperglycaemic and antioxidant effect of the aqueous extract 
of Chromolaena odorata on alloxan induced diabetic rats. An International 
Journal of Advances in Pharmaceutical Sciences, 4(5), 970–977. 

Olaniyan, J. M., Muhammad, H. L., Makun, H. A., Busari, M. B., and Abdullah, A.S. 
(2016). Acute and sub-acute toxicity studies of aqueous and methanol extracts 
of Nelsonia campestris in rats. Journal of Acute Disease, 5(1), 62–70. 

Omokhua, A. G., Mcgaw, L. J., Finnie, J. F., and Staden, J. Van. (2016). 
Chromolaena odorata ( L .) R . M . King and H . Rob . ( Asteraceae ) in sub- 
Saharan Africa : a synthesis and review of its medicinal potential. Journal of 
Ethnopharmacology, 183, 112–122. 

Ong, H. C., Zuki, R. M., and Milow, P. (2016). Traditional knowledge of medicinal 
plants among the Malay villagers in Kampung Mak Kemas, Terengganu, 
Malaysia. Studies on Ethno-Medicine, 5(3), 175–185. 

Onkaramurthy, M., Veerapur, V. P., Thippeswamy, B. S., Reddy, T. N. M., Rayappa, 
H., and Badami, S. (2013). Anti-diabetic and anti-cataract effects of 
Chromolaena odorata Linn ., in streptozotocin-induced diabetic rats. Journal 
of Ethnopharmacology, 145(1), 363–372. 

Oso, B., Abey, N., Oyeleke, O., and Olowookere, B. (2018). Comparative Study of 
the in vitro antioxidant properties of methanolic extracts of Chromolaena 
odorata and Ageratum conyzoides used in wound healing. International 
Annals of Science, 6(1), 8–12. 

Othman, F., Motalleb, G., Peng, S. L. T., Rahmat, A., Fakurazi, S., and Pei, C. P. 
(2011). Extract of Azadirachta indica (Neem) leaf induces apoptosis in 4T1 
breast cancer BALB/c mice. Cell Journal, 13(2), 107–116. 

Ozono, S., Tsukamoto, T., Naito, S., Horie, S., Ohashi, Y., Uemura, H., Yokomizo, 
Y., Fukasawa, S., Kusuoka, H., Akazawa, R., Saito, M., and Akaza, H. 
(2018). Efficacy and safety of 3-month dosing regimen of degarelix in 
Japanese subjects with prostate cancer: A phase III study. Cancer Science, 
109(6), 1920–1929. 

Panchal, S. S., Ghatak, S. B., Jha, A. B., and Onattu, R. (2017). Reduction of liver 
tumerogenic effect of N-nitrosodiethylamine by treatment with ɣ-oryzanol in 
BALB/c mice. Environmental Toxicology and Pharmacology, 56, 86–98. 



© C
OPYRIG

HT U
PM

 
74  

Pandey, P. R., Saidou, J., and Watabe, K. (2011). Role of myoepithelial cells in breast 
tumor progression. Frontiers in Bioscience: A Virtual Library, (15), 226– 
236. 

Pandith, H., Thongpraditchote, S., Wongkrajang, Y., and Gritsanapan, W. (2012). In 
vivo and in vitro hemostatic activity of Chromolaena odorata leaf extract. 
Pharmaceutical Biology, 50(9), 1073–1077. 

Pandith, H., Zhang, X., Thongpraditchote, S., Wongkrajang, Y., Gritsanapan, W., 
and Baek, S. J. (2013). Effect of Siam weed extract and its bioactive 
component scutellarein tetramethyl ether on anti-inflammatory activity 
through NF-κB pathway. Journal of Ethnopharmacology, 147(2), 434–441. 

Paulose, P., Juliet, S., Sujith, S., Sini, M., Meethal, T. D., Nair, S. N., Chanrashekhar, 
L., Pradeep, M., George, A. J., and Ravindran, R. (2016). Evaluation of 
toxicological potential of methanolic extract of Chromolaena odorata found 
in the Western Ghats of Indian Subcontinent orally in mice. Advances in 
Animal and Veterinary Sciences, 4(2), 78–84. 

Paulson, E. K. (2001). Evaluation of the liver for metastatic disease. Seminars in 
Liver Disease, 21(2), 225–236. 

Phan, T.-T., Wang, L., See, P., Grayer, R. J., Chan, S.-Y., and Lee, S. T. (2001). 
Phenolic compounds of Chromolaena odorata protect cultured skin cells 
from oxidative damage: implication for cutaneous wound healing. Biological 
and Pharmaceutical Bulletin, 24(12), 1373–1379. 

Pillai, P. G., Suresh, P., Mishra, G., Annapurna, M., and Pradesh, A. (2011). 
Evaluation of the acute and sub acute toxicity of the methanolic leaf extract 
of Plectranthus amboinicus ( Lour ) Spreng in BALB/c mice. European 
Journal of Experimental Biology, 1(3), 236–245. 

Pitakpawasutthi, Y., Palanuvej, C., and Ruangrungsi, N. (2018). Microscopic leaf 
constant numbers of Chromolaena odorata in Thailand. Pharmacognosy 
Journal, 10(6), 95–99. 

Porwal, M., Khan, N. A., and Maheshwari, K. K. (2017). Evaluation of acute and 
subacute oral toxicity induced by ethanolic extract of marsdenia tenacissima 
leaves in experimental rats. Scientia Pharmaceutica, 85(29), 1–11. 

Prabhu, V., and Ravi, S. (2012). Isolation of a novel triterpene from the essential oil 
of fresh leaves of Chromolaena odorata and its in-vitro cytotoxic activity 
against HepG2 cancer cell line. Journal of Applied Pharmaceutical Science, 
2(9), 132–136. 

Provencher, L., Hogue, J. C., Desbiens, C., Poirier, B., Poirier, E., Boudreau, D., 
Joyal, M., Diorio, C., Duchesne, N., and Chiquette, J. (2016). Is clinical breast 
examination important for breast cancer detection? Current Oncology, 23(4), 
332–339. 



© C
OPYRIG

HT U
PM

 
75  

Pulaski, B. A., and Ostrand-Resenberg, S. (2000). Mouse 4T1 breast tumor 
model.Current Protocols in Immunology, 20(2.1), 1–16. 

Qi, C., Wang, X., Shen, Z., Chen, S., Yu, H., Williams, N., and Wang, G. (2018). 
Anti-mitotic chemotherapeutics promote apoptosis through TL1A-activated 
death receptor 3 in cancer cells. Cell Research, 28(5), 544–555. 

Rajenderan, M. T. (2010). Ethno medicinal uses and antimicrobial properties of 
Melastoma malabathricum. SEGI Review, 3(2), 34–44. 

Raza, M., Al-Shabanah, O. A., El-Hadiyah, T. M., and Al-Majed, A. A. (2002). 
Effect of prolonged vigabatrin treatment on hematological and biochemical 
parameters in plasma, liver and kidney of Swiss albino mice. Scientia 
Pharmaceutica, 70(2), 135–145. 

Riss, T. L., Moravec, R. A., Niles, A. L., Duellman, S., Benink, H. A., Worzella, T. 
J., and Minor, L. (2004). Cell viability assays. In Assay Guidance Manual. 

Rizwan Khan, M., Naushad, M., and Abdullah Alothman, Z. (2017). Presence of 
heterocyclic amine carcinogens in home-cooked and fast-food camel meat 
burgers commonly consumed in Saudi Arabia. Scientific Reports, 7(1), 1–7. 

Rodriguez, J., Gómez, L. M., Gutierrez, A. C., Mendez Callejas, G., Reyes, A. I., 
Tellez, L. C., Rodriguez, A. O. E., and Torrenegra, G. R. D. (2018). 
Chromolaena tacotana ( Klatt ) R . M . King and H . Rob . Source of 
flavonoids with antiproliferative and antioxidant activity. Indian Journal of 
Science and Technology, 11(19), 1–7. 

Roomi, M. W., Kalinovsky, T., Roomi, N. M., Cha, J., Rath, M., and Niedzwiecki,A. 
(2014). In vitro and in vivo effects of a nutrient mixture on breast cancer 
progression. International Journal of Oncology, 45(6), 1933–1944. 

Roslen, N. A., Alewi, N. A. M., Ahamada, H., and Rasad, M. S. B. A. (2014). 
Cytotoxicity screening of Melastoma malabathricum extracts on human 
breast cancer cell lines in vitro. Asian Pacific Journal of Tropical 
Biomedicine, 4(7), 545–548. 

Sardanelli, F., Fallenberg, E. M., Clauser, P., Trimboli, R. M., Camps-Herrero, J., 
Helbich, T. H., and Forrai, G. (2017). Mammography: an update of the 
EUSOBI recommendations on information for women. Insights into Imaging, 
8(1), 11– 18. 

Sever, R., and Brugge, J. S. (2015). Signal transduction in cancer. Cold Spring 
Harbor Perspectives in Medicine, 5(4), 1–21 

Sirinthipaporn, A., and Jiraungkoorskul, W. (2017). Wound healing property review 
of Siam weed, Chromolaena odorata. Pharmacognosy Review, 11(21), 35–
38. 

 



© C
OPYRIG

HT U
PM

 
76  

Sivaramakrishnan, V., Shilpa, P. N. M., Praveen Kumar, V. R., and Niranjali 
Devaraj, S. (2008). Attenuation of N-nitrosodiethylamine-induced 
hepatocellular carcinogenesis by a novel flavonol-Morin. Chemico-
Biological Interactions, 171(1), 79–88. 

Suffness, M., and Pezzuto, J. M. (1990). Assays related to cancer drug 
discovery.Methods in Plant Biochemistry: Assays for Bioactivity, (6), 71–133 

Suksamrarn, A., Chotipong, A., Suavansri, T., Boongird, S., Tirnsuksai, P., 
Vimuttipong, S., and Chuaynugul, A. (2004). Antimycobacterial activity and 
cytotoxicity of flavonoids from the flowers of Chromolaena odorata. Achives 
of Pharmacal Research, 27(5), 507–511. 

Sulaiman, M. R., Somchit, M. N., Israf, D. a., Ahmad, Z., and Moin, S. (2004). 
Antinociceptive effect of Melastoma malabathricum ethanolic extract in 
mice. Fitoterapia, 75(7–8), 667–672. 

Sunil, D., Isloor, A. M., Shetty, P., Nayak, P. G., and Pai, K. S. R. (2013). In vivo 
anticancer and histopathology studies of Schiff bases on Ehrlich ascitic 
carcinoma cells. 1st Cancer Update. Arabian Journal of Chemistry, 6(1), 25–
33. 

Suttie, A. W. (2006). Pathology of the spleen. Toxicologic Pathology, 34(5), 466– 
503. 

Tao, K., Fang, M., Alroy, J., and Sahagian, G. G. (2008). Imagable 4T1 model for 
the study of late stage breast cancer. BMC Cancer, 8(1), 228. 

Teo, S., Stirling, D., Thomas, S., Hoberman, A., Kiorpes, A., and Khetani, V. (2002). 
A 90-day oral gavage toxicity study of d-methylphenidate and d, l- 
methylphenidate in Sprague–Dawley rats. Toxicology, 179(3), 183–196. 

Thang, P. T., Patrick, S., Teik, L. S., and Yung, C. S. (2001). Anti-oxidant effects of 
the extracts from the leaves of Chromolaena odorata on human dermal 
fibroblasts and epidermal keratinocytes against hydrogen peroxide and 
hypoxanthine – xanthine oxidase induced damage. Burns, 27(4), 319–327. 

Turdean, S., Simona, G., Turcu, M., Voidăzan, S., and Anca, S. (2012). Liver 
metastases: Incidence and clinicopathological data. Acta Medica Marisiensis, 
58(4), 254–258. 

Uribe-Querol, E., and Rosales, C. (2015). Neutrophils in cancer: Two sides of the 
same coin. Journal of Immunology Research, 2015, 1–21. 

Vaisakh, M. N., and Pandey, A. (2012). The invasive weed with healing properties: 
A review on Chromolaena odorata. International Journal of Pharmaceutical 
Sciences and Research, 3(1), 80–83. 

 



© C
OPYRIG

HT U
PM

 
77  

Vajrabhaya, L. ongthong, and Korsuwannawong, S. (2018). Cytotoxicity evaluation 
of a Thai herb using tetrazolium (MTT) and sulforhodamine B (SRB) 
assays.Journal of Analytical Science and Technology, 9(5), 1–6. 

Van Beek, J. H. D. A., De Moor, M. H. M., De Geus, E. J. C., Lubke, G. H., Vink, 
J. M., Willemsen, G., and Boomsma, D. I. (2013). The genetic architecture 
of liver enzyme levels: GGT, ALT and AST. Behavior Genetics, 43(4), 329–
339. 

Vieira, R., Sánchez Tobar, J. S., Dardes, R., and Thuler, L. C. S. (2018). Alcohol 
consumption as a risk factor for breast cancer development: A case-control 
study in Brazil. Asian Pacific Journal of Cancer Prevention, 19(3), 703–707. 

Vijayaraghavan, K., Ali, S. M., and R.Maruthi. (2013). Studies on phytochemical 
screening and antioxidant activity of Chromolaena odorata and Annona 
squamosa. International Journal of Innovative Research in Science, 
Engineering and Technology, 2(12), 7315–7321. 

Vijayaraghavan, K., Rajkumar, J., and Seyed, M. A. (2017). Efficacy of 
Chromolaena odorata leaf extracts for the healing of rat excision wounds. 
Veterinarni Medicina, 62(10), 565–578. 

Vikas, K., Ahmed, D., Gupta, P. S., Anwar, F., and Mujeeb, M. (2013). Anti- 
diabetic, anti-oxidant and anti-hyperlipidemic activities of Melastoma 
malabathricum Linn. leaves in streptozotocin induced diabetic rats. BMC 
Complementary and Alternative Medicine, 13(1), 222. 

Vila, J., Gandini, S., and Gentilini, O. (2015). Overall survival according to type of 
surgery in young ( 40 years ) early breast cancer patients : A systematic meta- 
analysis comparing breast-conserving surgery versus mastectomy. The 
Breast, 24(3), 175–181. 

Vinarova, L., Vinarov, Z., Atanasov, V., Pantcheva, I., Tcholakova, S., Denkov, N., 
and Stoyanov, S. (2015). Lowering of cholesterol bioaccessibility and serum 
concentrations by saponins: In vitro and in vivo studies. Food and Function, 
6(2), 501–512. 

Visconti, R., and Grieco, D. (2017). Fighting tubulin-targeting anticancer drug 
toxicity and resistance. Endocrine-Related Cancer, 24(9), 107–117. 

Vutakuri, N. (2018). Curcumin - Breast Cancer Therapeutic Agent to Replace 
Allopathic Treatments with Extensive Side Effects. Journal of Young 
Investigators, 35(2), 38–44. 

Waks, A. G., and Winer, E. P. (2019). Breast Cancer Treatment. JAMA - Journal of 
the American Medical Association, 321(3), 316. 

Wanchai, A., Armer, J. M., Stewart, B. R., and Lasinski, B. B. (2016). Breast cancer- 
related lymphedema: A literature review for clinical practice. International 
Journal of Nursing Sciences, 3(2), 202–207. 



© C
OPYRIG

HT U
PM

 
78  

Wang, Y.-K., Han, J., Xiong, W.-J., Yuan, Q.-Y., Gu, Y.-P., Li, J., Zhu, Z., Zhang,H., 
and Wang, C.-J. (2012). Evaluation of in vivo antioxidant and immunity 
enhancing activities of sodium aescinate injection liquid. Molecules, 17(9), 
10267–10275. 

Wang, Y., Xu, M., Ke, Z. ji, and Luo, J. (2017). Cellular and molecular mechanisms 
underlying alcohol-induced aggressiveness of breast cancer. 
Pharmacological Research, 115, 299–308. 

WHO. (2019). WHO global report on traditional and complementary medicine 2019. 
Retrieved from https://www.who.int/traditional-complementary-integrative- 
medicine/WhoGlobalReportOnTraditionalAndComplementaryMedicine201
9.pd f?ua=1 

Wong, K.-C., Hag Ali, D. M., and Boey, P.-L. (2012). Chemical constituents and 
antibacterial activity of Melastoma malabathricum L. Natural Product 
Research, 26(7), 609–618. 

Workman, P., Aboagye, E. O., Balkwill, F., Balmain, A., Bruder, G., Chaplin, D. J., 
Double, J. A., Everitt, J., Farningham, D. A. H., Glennie, M. J., Kelland, L. 
R., Robinson, V., Stratford, I. J., Tozer, G. M., Watson, S., Wedge, S. R., and 
Eccles, S. A. (2010). Guidelines for the welfare and use of animals in cancer 
research. British Journal of Cancer, 102(11), 1555–1577. 

World Health Organization. (2019). Cancer and obesity. Retrieved from 
https://gco.iarc.fr/causes/obesity/tools-treemap 

Wu, T., Dong, X., Yu, D., Shen, Z., Yu, J., and Yan, S. (2018). Natural product 
pectolinarigenin inhibits proliferation, induces apoptosis, and causes G2/M 
phase arrest of HCC via PI3K/AKT/mTOR/ERK signaling pathway. 
OncoTargets and Therapy, 11, 8633–8642. 

Xanthopoulos, J. M., Romano, A. E., and Majumdar, S. K. (2005). Response of 
mouse breast cancer cells to anastrozole, tamoxifen and the combination. 
Journal of Biomedicine and Biotechnology, 2005(1), 10–19. 

Yajarla, V. N. G., Nimmanapalli, R. P., Parikapandla, S., Gupta, G., and Karnati, R. 
(2014). Anti-inflammatory and anti-proliferative properties of Chromolaena 
odorata leaf extracts in normal and skin-cancer cell lines. Journal of Herbs, 
Spices and Medicinal Plants, 20(4), 359–371. 

Yang, R., Park, S., Reagan, W. J., Goldstein, R., Zhong, S., Lawton, M., Rajamohan, 
F., Qian, K., Liu, L., and Gong, D. (2010). Alanine aminotransferase 
isoenzymes: molecular cloning and quantitative analysis of tissue expression 
in rats and serum elevation in liver toxicity. Hepatology, 49(2), 598–607. 

Yang, S., Zhao, F., Song, H., Shen, D., and Xu, X. (2015). Methotrexate associated 
renal impairment is related to delayed elimination of high-dose methotrexate. 
The Scientific World Journal, 2015, 1–9. 



© C
OPYRIG

HT U
PM

79

Yazan, L. S., Ong, Y. S., Zaaba, N. E., Ali, R. M., Foo, J. B., and Tor, Y. S. 
(2015).Anti-breast cancer properties and toxicity of Dillenia suffruticosa root 
aqueous extract in BALB/c mice. Asian Pacific Journal of Tropical 
Biomedicine, 5(12), 1018–1026. 

Zabidi, Z., Wan Zainulddin, W. N., Mamat, S. S., Shamsahal Din, S., Kamisan, F. 
H., Yahya, F., Ismail, N. A., Rodzi, R., Hassan, H., Mohtarrudin, N., 
Somchit, M. N., and Zakaria, Z. A. (2012). Antiulcer activity of methanol 
extract of Melastoma malabathricum leaves in rats. Medical Principles and 
Practice, 21(5), 501–503. 

Zakaria, Z. A., Balan, T., Mamat, S. S., Mohtarrudin, N., Kek, T. L., and Salleh, M. 

Z. (2015). Mechanisms of gastroprotection of methanol extract of Melastoma 
malabathricum leaves. BMC Complementary and Alternative Medicine,
15(1), 135. 

Zakaria, Z. A., Hafiz, M., Rahim, A., Mohtarrudin, N., Kadir, A., Cheema, M. S., 
Ahmad, Z., Mooi, C. S., and Tohid, S. F. (2016). Acute and subchronic oral 
toxicity studies of methanol extract of Clinacanthus nutans in mice. African 
Journal of Traditional, Complementary and Alternative Medicines, 13(2), 
210– 222. 

Zakaria, Z. A., Rofiee, M. S., Mohamed, A. M., Teh, L. K., and Salleh, M. Z. (2011). 
In vitro antiproliferative and antioxidant activities and total phenolic contents 
of the extracts of Melastoma malabathricum leaves. Journal of Acupuncture 
and Meridian Studies, 4(4), 248–256.

Zardavas, D. et al. (2017). Adjuvant Pertuzumab and Trastuzumab in Early HER2- 
Positive Breast Cancer. The New England Journal of Medicine, (July), 122–
131.

Zhang, B., Zhang, X., Li, M., Kong, L., Deng, X., and Yu, J. (2016). How breast 
cancer chemotherapy increases the risk of leukemia: Thoughts about a case 
of diffuse large B-cell lymphoma and leukemia after breast cancer 
chemotherapy. Cancer Biology and Therapy, 17(2), 125–128.

Zhang, Y., Zhang, N., Hoffman, R. M., and Zhao, M. (2015). Surgically-induced 
multi-organ metastasis in an orthotopic syngeneic imageable model of 4T1 
murine breast cancer. Anticancer Research, 35(9), 4641–4646.

Zhe, W. (2010). Drug delivery systems for antiangiogenesis and anticancer 
activities, (PhD Thesis).Retrieved from https://core.ac.uk/reader/48633710 



© C
OPYRIG

HT U
PM

82

9 BIODATA OF STUDENT 

Nor Fazirah binti Rosli was born in Kuala Terengganu on May 11, 1992. She started 
her primary education in SK Binjai Kertas (1999-2004). Her secondary education 
experience was in Sekolah Menengah Sains Sultan Haji Ahmad Shah, Kuantan 
(2005-2009) where she obtained her Sijil Pelajaran Malaysia (SPM). She continued 
her study in Diploma Sciences at UiTM Jengka, Pahang (2010). In 2012, she 
continued her study in Bachelor of Science (Hons) Biology at UiTM Perlis (Fast 
track program) and she graduated in year 2014. She started her Master of Science at 
Universiti Putra Malaysia (UPM) Serdang under the supervision of Assoc. Prof. Dr. 
Arifah Abdul Kadir. 



© C
OPYRIG

HT U
PM

 
83 

10 LIST OF PUBLICATIONS 

Proceeding 
 
Nor Fazirah, R., Arifah, A. K. and Othman, F. (2015, November). In vivo 

investigation of antioxidant and antitumor activities of active fractions 
isolated from selected Malaysian plants. Paper presented at Post graduate 
colloquium No 8 at Faculty of Veterinary Medicine, Universiti Putra 
Malaysia, Serdang, Malaysia. 

Nor Fazirah, R., Arifah, A.K. and Fauziah O. (2016, November). Investigation of 
antioxidant and anticancer activities of Chromolaena odorata and Melastoma 
malabathricum extracts. Paper presented at Postgraduate Colloquium No 8 at 
Faculty of Veterinary Medicine, Universiti Putra Malaysia, Serdang, 
Malaysia. 

Nor Fazirah, R., Arifah, A. K. and Annas, S. (2018, July). Acute oral toxicity study 
of methanolic leaf extract of Chromolaena odorata in female BALB/c mice. 
Paper presented at 10th Malaysian Association of Veterinary Pathology 
(MAVP) Scientific Conference 2018 at Casuarina Meru Hotel, Ipoh, 
Malaysia. 

 
 
 




