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Project Background

m Colorectal cancer (CRC) accountable for >16000 of all
cancer deaths in UK (Olsen et al. 2008)

m Biologically active food ingredients (bioactive compounds)
may have protective roles in disease/iliness

m Bioactive compounds used in functional food development

m Fucoidan in brown seaweed m—ﬁ—o----%*
(anti-tumour potential)  woyanagierar 2009 i

Fucoidan structure (Source:
http://chemdb.niaid.nih.gov/struct_search)

m Health benefits of seaweeds not fully understood



CRC Development
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Project Aims

m [0 assess the anticancer activity of seaweed
phytochemicals

m [o compare the phytochemical profile of seaweed
extracts

m Use a series of cell models representative of major CRC
stages (HT29, CaCo-2 & HT115 cell lines)

m Use 3 different extract types for each of 3 different
seaweed classifications
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Seaweed Classifications

m Chlorophyta (green algae)

m Rhodophyta (red algae)

m Phaeophyta (brown algae)

Picture source: http://www.seaweed.ie/algae



Study Design

Green Algae: Red Algae: Brown Algae:
Ulva Sp. Palmaria palmata Ascophyllum nodosum

Non digested extract Non digested extract Non digested extract
Digested Extract Digested Extract Digested Extract
Colon fermented Extract Colon fermented Extract Colon fermented Extract
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Cell models:
DNA damage
Mutation frequency
Cytotoxicity
Trans-epitelial resistance (TER)
Invasion/migration
Cell cycle

i

Years 1 &2

Component analysis (LC/MS)

Microarray study

Year 3

Metabolome study




" J
O
jJI/_/’

@ * Practical Methods

N
CHj
MTT
3

m Cell kinetics

m Comet assay

m Mutation frequency assay

m MMT™ cytotoxicity assay

m [rans-epithelial resistance (TER) assay
m Matrigel invasion assay

m Liquid chromatography mass spectrophotometry (LC/MS)

*MTT = 3-(4,5-dimethylthiazoyl-2)-2,5-diphenyltetrazolium bromide)
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Digestion and Fermentation

m Baich in vitro digestion:
Homogenised seaweed extract

 Stomach
Gastric digestion C{;ZTQDQUE
Pancreatic digestion
Colon available extract
] ) _ Large E;:iil
m Batch in vitro fermentation bowel
Faecal material suspension
Colon available extract Rectum

Buffer/culture medium
Incubate in anaerobic conditions




Summary

m CRC leading cause of morbidity and mortality
m Altering the diet can assist with prevention of CRC
m Seaweeds prospective source of bioactives

m Assessing exiracts at different stages of CRC will
iIndicate if they have potential anticancer activities
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