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Anthocyanins are water soluble flavonoids responsible for the color of fruits
and flowers such as grapes, blueberries, rice berry and black sticky rice. The roles of
anthocyanins have been associated with anti-cancer and cancer prevention. Black rice
bran is rich in anthocyanin pigments especially cyanidin 3-glucoside (C3G) which has
high antioxidant and anti-cancer activities. However, the effect of anthocyanins on
cholangiocarcinoma (CCA) prevention and progression has never been demonstrated
yet. In the present study, black rice bran-derived anthocyanins, namely BBR-M-10 were
extracted from the bran of the black pigmented rice (Onyza sativa L.). The TLC and
HPLC results showed that the major anthocyanins in BBR-M-10 was C3G. First, to
demonstrate the effect of BBR-M-10 on CCA prevention, H,0,-stimulated
cholangiocytes (MMNK1) model was used to investigate the effect of BER-M-10 on
antioxidant activity and DNA damage. The results demonstrated that pretreatment with
BBR-M-10 reduced the cytotoxic effect of H,0,mediate MMNK-1 cell death and the
reactive oxygen species (ROS) accumulation. The downregulation of cleavage caspase-
3 and up-regulation of survivin were also detected in H,0,treated MMNK-1 upon
pretreatment with BBR-M-10. Moreover, the expressions of phase Il antioxidant genes
including NRF-2 and NQO-1 were increased upon. pretreatment with BBR-M-10.
Furthermore, the expression of DNA damage marker, gramma H2AX, was also
determined. The immunofluorescent and western blot analysis showed that
pretreatment with BBR-M-10 hindered the expression of gramma H2AX in H,0,-treated
MMNK-1. Our findings show that BBR_M-10 can prevent H,0,-indeced DNA damage
and cell death in cholangiocytes via suppressing intracellular accumulation of ROS and
up-regulation of phase Il antioxidant genes. Therefore, the utility of rice bran

anthocyanins would be a potential health benefit for CCA prevention.



Next, the anti-cancer effect of anthocyanins has been documented by a variety
of mechanisms: reducing cancer cell proliferation, migration and invasion, and
induction of apoptosis. In the present study, we also aimed to demonstrate the
inhibitory effect of BBR-M-10 on CCA progression. Cell viability test demonstrated that
BBR-M-10 has no toxicity to CCA cell lines, cholangiocytes and normal fibroblast cell
lines. Wound healing and Transwell assay showed that BBR-M-10 inhibited CCA cell
migration and invasion (P<0.05). BBR-M-10 attenuated CCA cell migration and invasion
evidenced by up-regulation of epithelial markers (F-actin and claudin-1), down-
regulation of mesenchymal markers (vimentin); and a decrease in the
activation/phosphorylation of AKT in BBR-M-10-treated CCA cell lines. Due to the
glycosylation of several proteins, it plays an important role in the epithelial
mesenchymal transition (EMT). A panel of 16 lectins was used to identify differences
in glycan expression of CCA cell lines after BBR-M-10 treatment. The change of glycan
expression in BBR-M10 treated CCA cells was obviously observed by Sambucus nigra
lectin (SNA) which is a lectin that recognizes alpha2,6 sialic acid linked to N-acetyl
galactosamine or galactose of the glycans structure (SNA binding-glycans). Low
expression of SNA binding-glycans was associated with the reduction of alpha2,6
sialyltransferase gene expression (ST6GAL1) in BBR-M-10 treated CCA cell lines. Our
findings suggest that BBR-M-10 has potential to be used as an anti-metastatic agent
against CCA

In conclusion, black rice brans are a valuable source of anthocyanins that
exhibit beneficial health effects in CCA evidenced by 1) preventive effect of BBR-M-10
in H,;0,-indeced ROS generation and DNA damage and 2) inhibitery effect of BBR-M-10

on CCA progression.
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