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Curcumin chemoprevention reduces the incidence of Braf mutant colorectal cancer in a preclinical study
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Purpose: Sessile serrated lesions are a subtype of
colon polyp that are the precursor to one-fifth of
colorectal cancers. These polyps are characterised by
their differing histological appearance and the
presence of BRAF mutation and the CpG island
methylator phenotype. Their presentation within the
proximal colon and overrepresentation as contributing
to interval cancers make them the ideal candidate for
chemoprevention. Curcumin is a promising
chemopreventive due to its ability to modulate DNA
methylation, a mechanism contributing to the
malignant progression of sessile serrated lesions.
Methods: The utility of curcumin for chemoprevention
is limited by its poor bioavailability, hence a nano-sized
micelle encapsulating curcumin was created to
improve absorption. BrafV637E/+;Villin-CreERT2/+ mice in
the treatment group received curcumin micelles
suspended in drinking water (n=69) and the control
group received normal drinking water (n=83) ad
libitum. Mice were sacrificed at 14 months for
macroscopic and histological examination of the
intestine to determine tumour burden and carcinoma
incidence in each treatment cohort.

Conclusion: We performed the first long-term
preclinical study evaluating the efficacy of an improved
formulation of curcumin for the prevention of BRAF
mutant colorectal cancer arising from sessile serrated
lesions. We found that curcumin significantly reduces
the incidence of Braf mutant carcinoma in our model.

Results: At the completion of the intervention period,
macroscopic evaluation found curcumin significantly
decreased overall tumour burden compared to control
(P=0.0343, Figure 1). Histological examination showed
mice in both cohorts developed murine serrated
lesions identified by a hypermucinous appearance and
dilatated horizontal crypt bases. A portion of murine
serrated lesions progress to carcinoma and display
clearly malignant features, invade the muscularis
propria and commonly perforate the intestine wall.
Curcumin treatment significantly reduced the
incidence of carcinoma compared to control (12/69,
17%, vs 26/83, 31%, P=0.0360, Table 1).

Figure 1. A, Lesion count, B, tumour burden, and C, size distribution of lesions
observed in Braf mutant mice allocated to a control diet or control diet
supplemented with curcumin.
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