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5-Fluorouracil (5-FU) is a common drug used for palliative treatment of
cholangiocarcinoma patients. Evidence from clinical studies reveals that the response
rate of CCA patients to 5-FU is relatively poor. An important strategy for the
successful application of chemotherapy is to define the subset of patients who will
respond to it. Therefore, reliable chemosensitivity assays are needed to accurately
predict the response to chemotherapy and the treatment of CCA patients. Among the
in vitro chemosensitivity assays, the histoculture drug response assay (HDRA) was
reported as a useful predictor for response to chemotherapy in various cancers. In
this study, we have successfully set up a modified HDRA for determining the 5-FU
sensitivity of CCA tissues. Using modified HDRA, CCA tumor tissues were cultured
in medium in the absence or presence of 5-FU at various concentrations at 37 °C in
5% CO, incubator. After 4 day incubation, tumor tissues were fixed with formalin
and paraffin embedded. The sections of tissues were stained with hematoxylin and
eosin. The percentage of living and total tumor cells of control and tested group were

examined under micaroscope. The percentage of inhibition index (%L.1.) was then

calculated by using a following formula. % Inhibition index (%LI.) = (1- % living
tumor cell of 5-FU-treated tumor tissue/ % total tumor cell of control tissue)x100.
Then the dose response curve of 5-FU at concentration range from 100-1,000
ng/ml was constructed. The liner relationship between the response of CCA tissues
to 5-FU was observed at the 5-FU concentration range from 100 to 400 pg/ml of
culture medium. According to the dose response curve, the concentration of 200
pg/ml and 50% LI was selected as a cut off point to differentiate between a poorly

response and well response groups for evaluating 5-FU sensitivity in CCA tissues.
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To predict the sensitivity of CCA tissues to 5-FU, we compared the gene expression

of 5-FU metabolic enzymes such as thymidylate synthase (TS), dihydropyrimidine
dehydrogenase (DPD), thymidine phosphorylase (TP), and orotate phosphoribosyl
transferase (OPRT) of 35 surgically CCA tissues detected by real-time RT-PCR with
5-FU chemosensitivity as detected by the modified HDRA. We found that expression
level of DPD and TP mRNA among individual samples was markedly different (169-
fold; range 0.04-6.76 and 100-fold; range 0.03-3.01, respectively). Whereas, only
moderately different in the expression levels of TS and OPRT mRNA were observed
(31-fold; range 0.04-1.22 and 34-fold; range 0.03-1.02, respectively). The variations
in DPD, TP, TS and OPRT gene expression may cause by the genetic polymorphism
which lead to up-or down-iegulation of gene and protein expression.

There was a significant correlation between the mRNA expressions of OPRT
and TS, with a coefficient of correlation of 0.602 (p<0.05). This finding suggests that
de novo synthesis of DNA in CCA is coregulated by both OPRT and TS. In addition,
OPRT and DPD mRNA expressions were significantly correlated with a coefficient
of correlation of 0.621 (p<0.05). DPD and TP mRNA expressions were also
significantly correlated with a coefficient of correlation of 0.596 (p<0.05). DPD is
involved in the pyrimidine catabolism while TP is a salvage phosphorylating
enzyme. This result suggests that these salvage pathways may work together to cover
the requirement for de novo DNA synthesis.

The association between the 5-FU chemosensitivity and TS, TP, DPD and
OPRT gene expression have been investigated in 28 CCA tissues. TP gene
expression had a tendency to be higher in a poorly response group whereas, OPRT
mRNA expression had a tendency to be higher in a well response group, although
not statistically significant. However, in term of OPRT/TP ratio, we found the mean
ratio of OPRT/TP mRNA expression was significantly higher in the well response
group compared to the poorly response group. Our results suggest that OPRT/TP
mRNA expression ratio may be a promising indicator of the chemosensitivity of
CCA tissues to 5-FU using the modified HDRA established in this study. However,
in this study is in vitro study, whether the OPRT/TP ratio could be used as predictors
of 5-FU chemotherapy in CCA patients needs to be further confirmed in vivo.
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