
 

 

 
Researchers 
Professor Kenneth E.L. McColl 
Dr. Stuart Paterson 
Dr. Tom Preston 
Dr. Craig Williams 
 
SUMMARY:  There is a rising incidence of cancer 
occurring at the site where the gullet joins the 
stomach.  In patients in whom stomach acid 
frequently refluxes into the gullet the cancers occur 
near the end of the gullet.  The cancers are occurring 
at the point where swallowed saliva meets stomach 
acid.  Dietary nitrate generates high concentrations 
of nitric oxide in the upper gastrointestinal tract due 
to its secretion in saliva, conversion to nitrite by 
mouth bacteria and further conversion to nitric oxide 
by stomach acid.  Nitric oxide can be further 
converted to cancer-causing chemicals called 
nitrosating species and N-nitroso compounds. 
 
Aim:  To determine if this nitrate-derived nitric oxide 
generates nitrosating species and N-nitroso 
compounds within the human upper gastro-intestinal 
tract and if their site of formation correlates to that of 
the cancer. 
 
Project Outline/Methodology:  A tube whose wall 
and contents were similar to that of the lining of the 
gastrointestinal tract was positioned in the upper 
gastrointestinal tract of subjects with and without 
acid reflux to measure nitrosating species and N-
nitroso compound formation before and after nitrate 
administration.  A special form of nitrate (N15 
labelled) was used to allow identification of the origin 
of chemicals formed from it. 
 
Key Results:  In subjects without reflux, nitrosating 
species and N-nitroso compound were generated 
maximally at the top of the stomach.   85% of these 
chemicals originated from the administered nitrate 
(via salivary nitrate and nitric oxide).  During acidic 
gastro-oesophageal reflux this potentially cancer 
causing  chemistry was moved upwards so that 80% 
occurred within the oesophagus. 
 
 
 
 

 
Conclusions:  Dietary nitrate induces potentially 
cancer-inducing chemistry within the human upper 
gastrointestinal tract  which corresponds to the 
location of high cancer incidence  i.e.  in the  
stomach in subjects without reflux and in the 
oesophagus in subjects with reflux. 
 
What does this study add to the field?:  This is 
the first study to show that nitric oxide generated 
from dietary nitrate can induce potentially cancer 
causing mutagenic nitrosative stress within the 
human gastrointestinal tract and that the location of 
this chemistry corresponds to that of the cancer. 
 
Implications for Practice or Policy:  Direct 
evidence of precancerous changes caused by this 
chemistry on the cells of the gastrointestinal tract is 
required before concluding that dietary nitrate is 
contributing to cancer in the oesophagus and 
proximal stomach. 
 
Where to next?:  The challenge now is to determine 
whether the nitrosative chemistry derived from 
dietary nitrate is inducing precancerous changes at 
the junction between the gullet and stomach and 
thus contributing to the aetiology of cancer at this 
site. 
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