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Cholangiocarcinoma (CCA), a primary cancer of the bile duct epithelium, primarily
associated with chronic infection with the liver fluke, Opisthorchis viverrini (Ov) that causes
long-standing inflammation, the hallmark of carcinogenesis. Thus molecular mechanisms of
CCA genesis and progression need to be studied in order to identify molecular targets for
chemoprevention and treatment. Our study aimed to investigate the molecular pathways and
the roles of biomolecules including the metastasis suppressor RECK (reversion-inducing
cysteine rich protein with Kazal motifs) and miR-21 (an oncogenic microRNA), which involve in
chronic inflammation associated CCA progression.

Our data showed that chronic inflammation persistently occurred in CCA tissues
presented by increasing of iINOS expression. The status of inflammation-related cytochrome
P40, CYP2A6 and CYP2E1, were aberrant according to an increase of oxidative stress. Liver
tissues of Ov plus NDMA treated hamsters showed high RECK expression in hyperplastic
biliary duct epithelia, low RECK expression in precancerous lesions and no RECK expression in
CCA. In human specimens, RECK was highly expressed in normal biliary cells, whereas
intrahepatic CCA showed low levels of expression. Down-regulation of RECK correlated with
tumor metastasis (P < 0.01) and shorter patient survival (P < 0.02). RECK expression levels
were inversely correlated with MMP-2 and MMP-9 expression (P < 0.05). SiRNA RECK-
depleted M139 CCA cells exhibited increased MMP-2/-9 gelatinase activities and invasiveness.
Non-selective COX inhibitor, aspirin (500 [LM), demonstrated myriad effects in human CCA cell
line, including growth suppression, enhanced phosphorylation of Akt/Erk/c-dun, elevation of
RECK expression, inhibition of MMP-2/-9 activity, and enhanced invasiveness.

Besides the altered profile of RECK, miR-21 expression was significantly upregulated in
liver tissues of Ov plus NDMA treated hamsters at 2 months (hyperplastic lesion) and at 6
months when CCA had developed. MiR-21 was also upregulated in human CCA tissues and
CCA cell. In patient's CCA tissues which miR-21 has been increased, we found that miR21
targeting genes such as the programmed cell death 4 (PDCD4) and RECK, had weaker
staining in CCA tissues compared to the normal biliary duct. Knocking down miR-21 caused the
reduction of CCA cells growth and migration ability. Cells with suppressing miR-21 showed an
increase in expressions of many genes including STK40, KLHL15, GPR64, ZTBT47, CYBD1,
FBX2, FNIP1, SOX7, APAF1, TNRC6B, TPRG1L, SH3GLB1, SOX6, GPR180 and ANKRDA46,
which possibly controls cancer growth and metastasis.

Our data suggest that the molecular biology network of miR-21 might play role in the
genesis Ov-associated CCA. Modulation of aberrantly expressed miR-21 and miR-210 may be
a useful strategy to inhibit tumor cell phenotypes or improve response to chemotherapy
including prevention of carcinogenesis.
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