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Abstract

Alpha-1 antitrypsin (A1AT) is a secretory glycoprotein produced mainly in the liver,
and a typical serine proteinase inhibitor, which prevents tissue damage by inactivating
proteinases. Since AIAT has a wide spectrum of anti-protease activity inhibiting several
serine proteases. This is produced by various cancer cells for digestion of the extracellular
matrix together with matrix metalloproteinases (MMPs) for the induction of tumor invasion
and angiogenesis. A1AT functions depend on its conformation, which fits the targeted
protease. Since ALAT has some moieties that are easily to be oxidized by free radicals
released from inflammatory cells, resulting in protein conformational change and
dysfunction. The major cause of oxidation and subsequent activity loss is the oxidization of
methionine 351 and 358 residues, which are located at its active center, to methionine
sulfoxide (oxidized A1AT, ox-AlAT) leading to many diseases. Our previous study, using
proteomic analysis followed by immunoprecipitation and western blot analyses of individual
samples confirmed significantly greater carbonylation of AIAT in tumor tissues of
cholangiocarcinoma (CCA) than in normal tissues. The oxidative modification of this protein
was significantly associated with poor prognosis. The production of ox-AlAT is present in
human serum for indicating oxidative stress in many diseases. Oxidative/nitrative damage is
one of the major contributors in opisthorchiasis-driven cholangiocarcinogenesis, therefore we
aimed to determine A1AT and ox-A1AT expression in cholangiocarcinoma (CCA) tissue using
immunohistochemical staining and to investigate serum ox-AlAT level by ELISA. Results
revealed that A1AT and ox-A1AT were highly expressed in tumor cells of CCA patients and
higher ox-A1AT expression group has a significantly correlated with poor prognosis (P =
0.031). However, the co-localization of AIAT and ox-Al1AT was observed in human CCA
tissues by double-immunofluorescence. It can be seen that some AIAT was oxidized and
appeared as ox-Al1AT form and we also found that ox-A1AT level depends on amount of
A1AT with statistical significance (P < 0.001). Moreover the serum levels of ox-AlAT were
significantly higher in heavy O. viverrini infection, advanced periductal fibrosis (APF) and CCA
groups when compared with healthy controls (P < 0.001). Interestingly, odd ratio (OR)
analysis demonstrated that higsh ox-A1AT level in healthy was predictable for APF and CCA
risks (p < 0.001; OR = 140.52 and 22.03, respectively). In humans, APF may lead to
hepatobiliary diseases and an increased risk of CCA development. The present results
indicate that oxidized A1AT is a potential biomarker to predict the risk of opisthorchiasis
associated CCA and regulates MMP-2 and MMP-9 by inhibiting the proteolytic activity of

these enzymes, which could be involved in the progression of CCA.
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