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Chronic inflammation is associated with increasing the risk of colorectal cancer (CRC), and both inflammation and CRC risk are
modulated by environmental factors such as diet. The Dietary Inflammatory Index (DII®) provides a tool to assess the inflammatory
potential of diet and DII score has been linked with several health outcomes(1). For example, individuals with a high DII score (more
inflammatory diet) have been shown to have a 40% increased risk of CRC compared with those with the lowest DII scores(2).

The WNT signalling pathway is involved in the maintenance of homeostasis within the large bowel through the regulation of
physiological processes, such as cell proliferation, but is also implicated in colorectal carcinogenesis. Furthermore, interactions
between WNT signalling and inflammatory pathways exist(3).

The aim of this study was to investigate relationships between the inflammatory effects of diet, assessed using the DII, and markers
of inflammation and of the WNT signalling pathway in the healthy colorectal mucosa.

We used samples and dietary data from 75 healthy participants recruited to the DISC Study(3). Energy-adjusted (E-DII) scores were
calculated using food frequency questionnaire data and included 30 food parameters. Systemic inflammation was assessed by quan-
tifying high-sensitivity C-reactive protein (hsCRP) and local inflammation from faecal calprotectin. Expression and methylation of
WNT pathway genes were quantified in rectal mucosal biopsies by qPCR and by pyrosequencing, respectively. Correlation and regres-
sion analyses between E-DII score and the measured outcomes were performed. Participants were divided into pro- and anti-
inflammatory groups according to E-DII score by dichotimising at the median (0.700) for categorical analyses using the ANOVA
General Linear Model and adjusting for age, gender, BMI, smoking status and endoscopy procedure as covariates. Corresponding
non-parametric tests were applied where required.

Mean E-DII score within DISC Study participants was 0.736 (range −4.480–5.030). hsCRP concentrations were significantly
greater in the pro-inflammatory E-DII group (median = 3.0) compared with the anti-inflammatory group (median = 1.6) (p = 0.03).
Positive relationships between E-DII and expression of FOSL1 (p = 0.006) and WNT11 (p = 0.008) were observed. Rectal WNT11
expression was significantly higher in the pro-inflammatory group (Least Squares Mean (LSM) = 0.344) compared with the anti-
inflammatory group (LSM= 0.243) (p = 0.003).

The findings from this study provide evidence for relationships between pro-inflammatory diets (greater DII score) and markers of
inflammation and WNT signalling in the healthy colorectal mucosa. Aberrant expression of FOSL1 and WNT11, which increased
with greater E-DII scores, has been reported in CRC and associated with effects on functional outcomes such as cell proliferation
and migration which are dysregulated in CRC. These findings suggest that WNT signalling may be a mechanism through which
diet, particularly inflammatory components of diet, modulate large bowel health and CRC risk.
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