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Adapted from Armstrong & Doll, Int J Cancer 1975; 15: 617-31.
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Vogelstein, Bodmer, and others
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Mutations inAPC, p53andKras genes could
be caused by dietary mutagens....

.... But, out of the thousands of possible
chemicals in diet what might be responsible?

The exquisite sensitivity of colorectal cancer
to induced (‘somatic’) mutations is known
through studies of genetic predisposition — in
cases where all cells already have one
mutation (such as HNPCC).
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N-Nitrosation is a simple chemical reaction that bawe
profound biological consequences
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Usually (active ?) Toxic,
biologically mutagenic,
inactive carcinogenic

Dose response in faecal ATNC levels in 9 volunteer s with change
in red meat levels (Bingham, Hughes, Cross 2002)
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Change in faecal ATNC levels: high red meat and hig
vegetarian diet compared with low red meat diet 65

h protein
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The effect of dietary iron and haem on faecal
ATNC levels (Cross, Bingham et al 2003)
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N-Nitrosation appears to be important.....

..... But, what is being nitrosated?

~ Nirosation of bile acids
& !

Reflux of bile acid conjugates into gastric juise i
associated with increased risk of cancer
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Induces gastric cancer and intestinal
metaplasia following dosing by
intubation (Charnley et al 1985)
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Hematoxylin stained
exfoliated colonocytes
Single cells (A) as well as
clusters (C) can be
clearly identified.

Bandaletova , Bailey, Bingham, Loktionov 2002 APMIS 110 239-46
Davies, Freeman, Morris, Bingham, Dilworth, Scott, Laskey, Miller, Coleman 2002
Lancet 359 1917 -9
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HT 29 cells

incubated I;]atlg ::irrn‘zzll
with
diazoacetate

Untreated colonic exfoliated cells isolated from humans
eating normal diet

Increase in fecal ATNC on change from a vegetarian to a high
(4209) red meat diet ( Lewin Shuker, Bingham et al Cancer
Research 2006 )
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Percent positive cells
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Increase in O6 -carboxymethylguanine adducts in exfoliated

colonic cells on changing from a vegetarian to a hi

gh (420 ¢

red meat diet) (Lewin Shuker, Bingham et al Cancer

Research 2006 )
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Percent positive cells

Correlation between fecal ATNC and percent cells

staining positive for

O6-carboxymethylguanine  (Lewin

Shuker,Bingham et al Cancer Research 2006 )
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Cupid et alChem Res Toxicol, 2004, 17, 194-300
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Cupid et alChem Res Toxicol, 2004, 17, 194-300
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Srikanth Ponnada, Yao-Zhong Xu, Phil Burns (Leeds)
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Srikanth Ponnada and Phil Burns, unpublished results
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Nitrosation of glycine (or glycine-containing
substrates) is probably the source of
OPCMdG, as well as (some)®edG, in
human DNA

Lack of repair of @CMdG makes it a
potentially very useful biomarker, but it is
also contributing to mutagenicity

On-going prospective studies will tell us how
good GCMdG is as a marker of colorectal
cancer risk

European Prospective Investigation on Diet and
Cancer

Dr. Sheila Bingham
Dunn Nutrition Unit

University of
Cambridge
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SEQUENCE LEADING TO NEOPLASIA I INTERVENTION STRATEGIES
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We currently have very good simple
biomarkers for very effective interventions to
reduce cardiovascular disease (BP, serum
cholesterol, etc)

We need similar biomarkers for common
preventable cancers

Markers of DNA damage such a8@MdG
are promising leads
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