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PROPOSED EXECUTIVE SUMMARY 

Cyanobacteria are photosynthetic organisms with relatively simple requirements for 
growth, when compared to other sources of biomass. The carbon source necessary 
for the cultivation of cyanobacteria represents up to 60% of the costs with nutrients. 
The cynanobacteria also are one of the richest sources of biomedically relevant 
compounds with extensive therapeutic pharmaceutical applications (Gademann & 
Portman, 2008). Cyanobacteria metabolites show an interesting and exciting range 
of biological activities ranging from antimicrobial, immunosuppressant, anticancer 
and antiviral to proteinase-inhibiting activities which are striking targets of biomedical 
research (Luesch et al., 2002). Chemotherapy is one of the main treatments used to 
cure cancer. A great number of antitumor compounds are natural products or their 
derivatives, mainly produced by blue-green algae (Patterson et al, 1991, 1993). This 
study will be focus with an alternative treatment to produce new anticancer-type 
natural products from cyanobacteria. The proposed project will be focused on the 
isolation and purification of microalgae from natural habitat. Various culture media 
will be developed and modified such as AF6 medium (Watanabe et al., 2000), AK 
medium (Barsanti & Gualtieri, 2006), COMBO medium (Kilham et al., 1998) and 
Medium G (Blackburn et al., 2001) for isolation and cultivation of microalgae. The 
molecular-based techniques will be developed in monitoring, identification and 
quantification of microalgae species in mixed phytoplankton samples. The targets 
cyanobacteria will be growing rapidly are further subcultured and grow to a density 
sufficient for inoculation of scale-up volume. After cell densities of the scaled-up 
cultures are harvested, the cell material is freeze dried. The biomass is extracted 
using pure chloroform to obtain a crude lipid extract. This extracts will be evaluated 
for anticancer-type activity by using MTT assay. The standard chemotherapeutic 
agent doxorubicin will be used as a positive control in MTT assay and normal cell 
line L02 will be used to show whether cytotoxic activity was tumor-specific. The 
concentrations required to inhibit growth by 50% (IC50) will be calculated from 
survival curves using the Bliss method. This studies are to known the potential of 
cyanobacteria as anticancer and to screen cyanobacteria products for anticancer 
activity by MTT assay. It more to organic and new anticancer-type natural products 
which have no harmless to normal human cells. 
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CHAPTER I 

INTRODUCTION 

Unicellular (Chlorella sp.) and filamentous (Spirulina sp.) microalgae are 

photosynthetic organisms with relatively simple requirements for growth, when 

compared to other sources of biomass. The carbon source necessary for the 

cultivation of these microalgae represents up to 60% of the costs with nutrients. The 

microalgae also are one of the richest sources of biomedically relevant compounds 

with extensive therapeutic pharmaceutical applications (Tan, 2007). Microalgae 

metabolites show an interesting and exciting range of biological activities ranging 

from antimicrobial, immunosuppressant, anticancer and antiviral to proteinase-

inhibiting activities which are striking targets of biomedical research (Luesch et al., 

2001). 

Chemotherapy is one of the main treatments used to cure cancer. Besides 

that, a group of drugs are used to kill or inhibit the growth of cancer cells. These 

drugs are associated with toxicity, which at best is unpleasant and at worst may 

threaten life. Many side effects of chemotherapeutic drugs include hair loss, mouth 

sores, diarrhea, nausea and vomiting, loss of appetite and fatigue. Hence new 

anticancer agents should be investigated from various resources. A great number of 

antitumor compounds are natural products or their derivatives, mainly produced by 

blue-green algae (Nianjun, 2004). A study will be focus with an alternative treatment 

to produce new anticancer-type natural products from microalgae. This research 

was accomplished to explore the ability of Chlorella vulgaris and Spirulina platensis 

as a potential anticancer agent on different types of cancer cells. 

For culturing purposes to produce natural products from microalgae, it is 

important to know the level of genetic biodiversity among the culturing populations 

as well as the level of heterozygosity of each progeny. The level of genetic diversity 

of this species is required for purposes of management, quality control, conservation 

and mass alga production. Meanwhile, microalgae are highly adaptable to grow 

1 


	CONTENTS
	CHAPTER IINTRODUCTION
	1.1 Problem statement
	1.2 Objectives of the study

	CHAPTER IILITERATURE REVIEW
	2.1 Chlorella sp.
	2.1.1 Natural habitat and physical characteristic
	2.1.2 Cultivation requirement
	2.1.3 Pharmacological properties

	2.2 Spirulina sp.
	2.2.1 Ecology and habitat
	2.2.2 Cultivation requirement
	2.2.3 Pharmacological properties

	2.3 Cancer
	2.3.1 Mechanism of cancer development
	2.3.2 Apoptosis and necrosis

	2.4 Cytotoxicity test
	2.4.1 Introduction to cytotoxicity
	2.4.2 MTT-based assay
	2.4.3 Principle and mechanism of MTT-based assay
	2.4.4 Half maximal inhibitory of concentration, IC50

	2.5 Molecular markers
	2.5.1 Advantages of DNA markers
	2.5.2 Random Amplified of Polymorphic DNA Analysis
	2.5.3 Data Analysis


	CHAPTER IIIMETHODOLOGY
	3.1 Isolation of microalgae
	3.1.1 Sampling
	3.1.2 Water quality assessment
	3.1.3 Isolation of microalgae
	3.1.4 Characterization of microalgae
	3.1.5 Assessment on microalgae cultivation
	3.1.6 Indoor and outdoor culture
	3.1.7 Statistical analysis

	3.2 Anticancer activities
	3.2.1 Preparation of microalgae crude extracts
	3.2.2 Preparation of stock and working PBS
	3.2.3 Cell culture
	3.2.4 Preparation of tissue culture media
	3.2.5 Resuscitation of frozen cell culture
	3.2.6 Preparation of stock cell culture
	3.2.7 Cell thawing
	3.2.8 Trypsinization of anchorage dependent cells
	3.2.9 Cell quantification and evaluation of viable and non - viable cells
	3.2.10 Stock and working extract solutions preparation
	3.2.11 MTT-based assay
	3.2.12 Quantitation of MTT cell proliferation assay by ELISA

	3.3 Molecular marker
	3.3.1 Genomic DNA extraction
	3.3.2 DNA amplification
	3.3.3 Data Analysis


	CHAPTER IVRESULTS AND DISCUSSIONS
	4.1 Isolation and cultivation of Chlorella sp.
	4.1.1 Physical parameter
	4.1.2 Biological analysis
	4.1.3 Isolation of samples
	4.1.4 Characterization
	4.1.5 Assessment on Chlorella cultivation

	4.2 Collection of Spirulina samples and algal isolation
	4.2.1 Culture experiments
	4.2.2 Mass production

	4.3 Anticancer properties of Chlorella sp.
	4.3.1 Cytotoxic effect of C. vulgaris ethanol crude extracts against MCF-7
	4.3.2 Cytotoxic effect of C. vulgaris chloroform crude extracts against MCF-7
	4.3.3 Cytotoxic effect of C. vulgaris ethanol and chloroform crude extractsagainst HepG2
	4.3.4 Cytotoxic effect of C. vulgaris ethanol crude extracts against WRL-68
	4.3.5 Cytotoxic effect of C. vulgaris chloroform crude extracts against WRL-68
	4.3.6 Potential anticancer of C. vulgaris

	4.4 Anticancer properties of Spirulina sp
	4.4.1 Cytotoxic effect of S. platensis ethanol crude extracts against MCF-7
	4.4.2 Cytotoxic effect of S. platensis ethanol crude extracts against WRL-68
	4.4.3 Potential anticancer of S. platensis

	4.5 Morphological and molecular marker of C. vulgaris
	4.5.1 Morphological characteristics
	4.5.2 DNA isolation
	4.5.3 DNA amplification
	4.5.4 Data analysis

	4.6 Molecular marker of S. platensis
	4.6.1 DNA isolation
	4.6.2 DNA amplification
	4.6.3 Data analysis


	CHAPTER VCONCLUSION AND RECOMMENDATION
	REFERENCES
	APPENDICES
	APPENDIX B
	APPENDIX C

	RESEARCH OUTCOMES



