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Aim 
It is possible that the B-vitamin folate influences 
whether people develop different diseases. Several 
genes affect the way the body processes folate; 
these genes contain variants (changes) that cause 
differences between people in folate metabolism 
(processing).  This project aimed to investigate  
whether folate (and related dietary factors) and 
variations in folate metabolism genes influenced risk 
of developing lesions of the large bowel (colorectal 
polyps or cancers).  
 
Project Outline/Methodology 
This was a study of people with large bowel lesions 
only; there was no comparison group of people who 
did not have disease. This type of study is unusual, 
but it is a very efficient way of investigating the 
effects of combinations of factors on disease 
occurrence. The study was nested within the pilot 
screening programme for colorectal cancer in east 
and north-east Scotland. Eligible subjects were aged 
50-69 years, had had a positive colorectal screening 
test result and had a colorectal cancer or polyp 
detected. A research nurse visited subjects at home, 
obtained informed consent, administered a dietary 
and lifestyle questionnaire and obtained a blood 
sample. Estimated nutrient and alcohol intakes were 
calculated from the diet data. DNA was extracted 
from the blood sample and analysed to determine 
presence of variants of five genes - MTHFR 
(methylenetetrahydrofolate reductase), MS 
(methionine synthase), MTRR (methionine synthase 
reductase), CBS (cystathionine beta-synthase) and 
TS (thymidylate synthase). Samples were also 
analysed for blood markers of folate nutritional status 
(folate itself, homocysteine, vitamin B12). Statistical 
analyses compared dietary intake and blood levels in 
sub-groups of subjects with different genotypes. 
 
Key Results 
718 individuals (67% of those eligible) participated - 
468 with adenomatous polyps, 145 with cancer, 80 
with other polyps and 25 with unspecified lesions. A 

variant of one gene (MTHFR) modified the 
relationship between alcohol intake and colorectal 
cancer. The relationship between blood markers of 
folate status and large bowel lesions varied according 
to presence of variants in 3 genes. Variants of two 
genes in particular (CBS and MTRR) appeared to 
work together to affect risk of large bowel lesions. 
 
Conclusions 
Our results reveal that combinations of genes, and of 
genes and blood folate status, affect the risk of 
developing large bowel lesions. They also imply that 
aspects of folate metabolism may have different 
effects on polyps and cancers. This suggests that the 
role of folate in development of large bowel lesions is 
complex, and requires further clarification.  
 
What does this study add to the field? 
Our study adds new evidence on the effects of 
several folate metabolism genes on the occurrence of 
large bowel lesions. The inclusion of polyps as well as 
cancers helps clarify the role of folate metabolism at 
different stages of carcinogenesis. 
 
Implications for Practice or Policy 
These results add to evidence suggesting that 
disturbance of metabolism of folate and related 
nutrients is important in the causation of large bowel 
lesions. The original intention was to conduct a case-
control study, but interpretation of Data Protection 
legislation prohibited this. Participants in future 
screening programmes should be asked if they would 
be willing to be contacted about the possibility of 
taking part in research; this would give added-value.   
 
Where to next? 
Pooling of studies to try to resolve inconstencies in 
results. Investigation of other folate metabolism 
genes and genes pertinent to alcohol metabolism and 
other metabolic pathways in which folate is relevant. 
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