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Abstract

AlIM: To explore the potential carcinogenicity of bile from
congenital choledochal cyst (CCC) patients and the mechanism
of the carcinogenesis in congenital choledochal cyst patients.

METHODS: 20 bile samples from congenital choledochal
cyst patients and 10 normal control bile samples were used
for this study. The proliferative effect of bile was measured
by using Methabenzthiazuron (MTT) assay; Cell cycle and
apoptosis were analyzed by using flow cytometry (FCM),
and the PGE, levels in the supernatant of cultured
cholangiocarcinoma cells were quantitated by enzyme-linked
immunoabsordent assay (ELISA).

RESULTS: CCC bile could significantly promote the
proliferation of human cholangiocarcinoma QBC939 cells
compared with normal bile (P=0.001) and negative control
group (P=0.002), and the proliferative effect of CCC bile
could be abolished by addition of cyclooxygenase-2 specific
inhibitor celecoxib (20 pM). The QBC939 cells proliferative
index was increased significantly after treated with 1 % bile
from CCC patient (P=0.008) for 24 h, the percentage of S
phase (29.48+3.27)% was increased remarkably (P<0.001)
compared with normal bile (11.72+2.70) %, and the
percentage of GO/G1 phase (54.19+9.46) % was decreased
remarkably (P=0.042) compared with normal bile (69.16+
10.88) %, however, bile from CCC patient had no significant
influence on apoptosis of QBC939 cells (P=0.719).

CONCLUSION: Bile from congenital choledochal cyst patients
can promote the proliferation of human cholangiocarcinoma
QBC939 cells via COX-2 and PGE, pathway.
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INTRODUCTION

Congenital choledochal cyst (CCC) isararediseasein Western
countries, Most of the reported cases come from Asia,
particularly from Japan'*™. In recent years, cases of CCC are
reported increasingly in China®%. Theincidence of carcinoma
arising in the wall of a congenital bile duct cyst is high and
thislesion is considered as a precancerous state of the biliary

tract, but its underlying precise mechanisms remain unclear.
For the purpose of resolving these mechanisms we used the
whole bile of CCC patientsto act directly on the QBC939 cells
to determine the effects of CCC bhile on the growth of
cholangiocacinoma cells.

MATERIALS AND METHODS

Materials

Bile samples collection and treatment: Experiments were
classified into CCC bile group, normal control bile group and
negative control group. 20 CCC bile samples were obtained
from the common bile duct of patients (5 male, 15 female, age
range 5-49 years, mean 26.8 years) with CCC underwent
operation at the Department of Surgery, Tongji hospital,
Wuhan, China. 10 normal control bile samples were obtained
from the common bile duct of patients (5 male, 5 female, age
range 23-51 years, mean 42.3 years) with a normal
hepatobiliary tract underwent surgery at the Department of
Surgery, Tongji hospital, Wuhan, China. All patients didn’ t
take any nonsteroid anti-inflammatory drugs, antibiotics or
anti-tumor drugs before operation. Bile samples were filtered
(0.22 um, Millipore) by sterile technique immediately twice
and stored at -80 ‘C. PBS (pH7.2) instead of bile sample was
used as negative control. Human extra-hepatic
cholangiocarcinoma cell line QBC939 was established and
given to usthrough the courtesy of professor Xu-Guang Wang
(Third Military Medical Univesity, China)l*®, cells were
maintained as mono-layersin Dulbecco’ s modified Eagle’ s
medium (DMEM) supplemented with 10 % fetal bovine serum
(FBS, Gibco. USA..), 100 units/ml penicillin and 100 mg/ml
streptomycin in a humidified atomosphere of 95 % air and
5% CO, at 37 C. They were subcultivated every 3-5 days
and given fresh medium every other day. 70-80 % subconfluent
monolayers of human cholangiocarcinoma cells were
employed in all experiments. PGE, ELISA detection kit was
purchased from Jingmei Biotech Co., Wuhan, China. Celecoxib
was synthesized and given asagift by Dr Zhi-Nan Me (Wuhan
University, China)*, Stock solution was prepared in
dimethylsulfoxide (DM SO) and stored &t -20 °C . Indl experiments
DM SO final concentration in the medium was <0.1 %.

Methods

Cytotoxicity pretesting Cytotoxicity pretesting was taken
with each of the gradient diluted bile sample to determine the
concentration of experimental bile samples. Our results showed
that 1 % bile (10 pL bile/mL medium) had no significant
cytotoxic influence on QBC939 cells.

MTT assay The human cholangiocarcinoma cells QBC939
in proliferating status was determined by using MTT assay.
Cholangiocarcinoma cells were seeded at a density of 1x10*
cells per well in flat-bottomed 96-well microplates. 12 h after
incubation, cells were treated with 1 % bile samples with or
without 20 UM celecoxib. After 24 h incubation, 20 uL MTT
(59/L) was added to each well, cultured for 4 h. After removed
of supernatant, 150 yL DM SO was added and shaken for 5
min untill the crystal was dissolved. OD490nm value was
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measured by using an enzyme-linked immunoabsorbent assay
reader. The negative control well had no cells and was used as
zero point of absorbance. Each assay was performed threetimes
intriplicate.

ELISA The PGE; levelsin the supernatant of cultured human
cholangiocarcinomacells QBC939 were quantitated by ELISA:
Cellswere seeded into 24-well microplates (4.0x10%well) and
alowed to adhere overnight. The cells were then incubated in
the presence 1 % bile sampleswith or without 20 pM celecoxib
for 24 h. The supernatants were aspirated and centrifuged to
prepare for the detection of PGE,. 0.5 mL supernatant was
added into 0.1 mL 1N HCI and centrifuged for 10 min a room
temperature; then 0.1 mL 1.2N NaOH was used to neutralize
the acidified samples. Standard solution (200 pL per well) or
activated samples were added into the microplates. Then the
steps were proceeded as instructed. The value of OD of each
well wasdetermined at 450nm. The supernatantswere harvested
in triplicate and the experiment was performed three times.
Flow cytometric analysis Cholangiocarcinomacells QBC939
were trypsinized and plated in 6-well culture dishesin the
presence of 1 % CCC hileor 1 % normal bile. After 24 h, cells
were harvested, centrifuged at low speed and fixed in 70 %
ethanol. After overnight incubation at 4 °C, cells were stained
with 50 pg/ml propidium iodide in the presence of Rnase A
(20 pg/ml) and 0.1 % Triton X-100 and determined by using a
flow cytometer.

Statistical analysis
Data were expressed as x+s. Student’ s t-test was used for
statigtical analysis. P<0.05 indicates significant difference.

RESULTS

Assay of COX-2 activity

The COX-2 activity was determined by PGE; levelsin the
supernatant released by the cultured human cholangiocarcinoma
cells QBC939. The concentrations of PGE; in culture medium
of QBC939 cellstreated with 1 % CCC bile, 1 % normal bile
or 1% PBS (pH7.2) with or without 20 uM celecoxib for 24 h
were quantitated by ELISA (Table 1). CCC bile could induce
therelease of PGE, in QBC939 cdlls. the PGE; level washigher
significantly (P<0.001) in CCC bhile group (184.0£9.7 ng/
well) compared with that in normal control bile group (131.0
+7.3 ng/well) and negative control group (123.3+8.4).
Celecoxib could suppress QBC939 cells PGE, production, the
PGE;, concentration was 80.3+ 7.1 ng/well, 74.14+9.7 ng/well
and 72.4+10.8 ng/well in CCC bile group, normal control
bile group and negative control bile group respectively, when
pre-treated with 20 uM celecoxib, there was no statistical
difference (P>0.05).

Table 1 PGE;level released by QBC939 in the existence of bile
with or without celecoxib

Group n PGE, P +CE PGE; P

A 20 184.0+9.7 PP<0.001,%P<0.001 80.3%7.1 °P=0.057,9P=0.055

B 10 131.0£7.3 °P=0.087 74.1+9.7 °P=0.771

C 5 123.3+8.4 72.4+10.8

The concentrations of PGE, (ng/well) in culture medium of
QBC939 cells treated with 1 % CCC bile (A), 1 % normal bile
(B) or 1 % PBS (C) with or without 20 pM celecoxib (+CE) for
24 h were quantitated by ELISA. Data were expressed as x+s,
bvsC, dvsB.

Effects of bile on the growth of QBC939

QBC939 cells were incubated in 1 % bile samples with or
without 20 M celecoxib, and the cell density was measured
by using MTT assay (Table 2). CCC bile co uld significantly
promote the proliferation of human cholangiocarcinoma
QBC939 cells compared with normal bile (P=0.001) and
negative control group (P=0.002), and the proliferative effect
of CCC bile could be abolished by addition of cyclooxygenase-
2 specific inhibitor celecoxib.

Table 2 Effects of bile on the growth of QBC939 with or with-
out celecoxib

Group n OD,q, J +CEOD,, P
A 20 0.59+0.17 °P=0.002,9P=0.001 0.29+0.09  °P=0.089,°P=0.190
B 10 04740.14 °P=0.398 0.26£007  °P=0.052

c 5 043+0.10 0.24+0.09

QBC939 cells were incubated in 1 % CCC bile (A), 1 % normal
bile (B) or 1 % PBS (C) with or without 20 pM celecoxib (+CE),
and the cells density (ODagnm) Was measured by using MTT
assay. Data were expressed as x+s, b vs C, d vs B.

Flow cytometric analysis of cell cycle and apoptosis

The QBC939 cdlsproliferativeindex (PI) increased significantly
(P=0.008) after treated with 1 % CCC bile (41.53+5.68)
compared with normal bile (25.46+4.41), Pl =(S+G2/M) %
X100. The percentage of Sphase cdlswasincreased remarkably
(P<0.001) in CCC hile group (29.48+3.27) % compared with
that in normal bile group (11.72£2.70) %, and the percentage
of GO/G1 phase cells was decreased remarkably (P=0.002) in
CCC group (54.194-9.46) % compared with that in norma group
(69.16£10.88) %, CCC bile had no significant influence on
the apoptosis of QBC939 cells compared with normal bile
(P=0.719). The percentage of apoptotic cellsin CCC bile group
and normal bile group were (2.384-0.41) % and (2.094-0.36) %
respectively (Figure 1).
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Figure 1 Representative data of cell cycle and apoptosis from
QBC939 cells in the presence of 1 % CCC bile (B) or 1 % normal
bile (A) for 24 h was analyzed by using flow cytometry.
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DISCUSSION

Asone of the high risk factors of cholangiocarcinoma, CCCis
acommon disease in eastern countries. Choledochal cystsare
associated with a10 % overal incidence of cholangiocarcinoma:
thereisa 1 % cumulative risk which plateaus after 15-20 years?.
In almost all cases congenital bile duct cysts are related to
anomalous arrangements of the pancreaticobiliary duct system
(APBDU) which seemsto play acrucial roleinthe development
of cystic bile ducts and biliary carcinogenesis. Bile stasis
together with reflux of pancreatic juice causing longstanding
inflammation and activation of bile acids might be the factors
in carcinogenesis of the exposed bile duct epithelium in the
cystic wall™®, Ohtsuka?? have reportd that bile presented one
possible explanation for the predisposition to carcinomain
choledochocele as bile containing amylase may stagnate in
the choledochocele and then carcinoma may develop in the
inner epithelium of the choledochocel e by the same mechanism
asthat leading to carcinogenesisin patients with APBDU.

Elevation of the secondary and free bile acid concentrations
isconsidered as arisk factor for biliary carcinogenesisin CCC
patients. Yuzuru et al®, have suggested that elevation of the
lysolecithin (LL) in the bile is one of the factors for
development of biliary tract carcinomain patients with CCC:
the LL in the phospholipid, which is produced from lecithin
by activated phospholipase A, in refluxed pancreatic juice,
was significantly elevated in the CCC group. Y oon et all?,
have indicated that bile acids both induced EGFR
phosphorylation and enhanced COX-2 protein expression.
EGFR was activated by bile acids and functioned to induce
COX-2 expression by a MAPK cascade. The induction of
COX-2 might participate in the genesis and progression of
cholangiocarcinomas.

In an effort to delineate the underlying mechanisms of the
carcinogenesis in CCC patients, we used the whole bile from
CCC patients for the first time to act directly on the human
cholangiocacinoma QBC939 cells in vitro to determine the
effects of CCC bile on the growth of human cholangiocacinoma
cells. Our datashowed that CCC bile could significantly promote
the proliferation of human cholangiocarcinoma QBC939 cells
compared with normal bile, and the proliferative effect of CCC
bile could be abolished by addition of cyclooxygenase-2 specific
inhibitor celecoxib. Our research indicated that CCC bile
promoted the proliferation of human cholangiocarcinoma
QBC939 cedlsvia COX-2 and PGE; pathway.

Substantia evidences have shown that COX-2 isimportant
in carcinogenesis?>%. Celecoxib as a new COX-2 selective
inhibitor has shown its safety and efficiency in human and
animal. Several studies have demonstrated that celecoxib has
significant efficacy in animal models: Celecoxib inhibited
intestinal tumor multiplicity up to 71 % compared with controls
in the Min mouse model, inhibited colorectal tumor burdenin
the rat azoxymethane (AOM) model*+39, Recently celecoxib
has been approved by FDA to reduce the number of
adenomatous colorectal polyps in patients with familial
adenomatous polyposis (FAP). Our data suggested that
celecoxib as a chemopreventive and chemotherapeutic agent
might be effective in cholangiocarcinomas and could be used
as a chemopreventive strategy in the people of high-risk
conditions for the development of cholangiocarcinoma such
as CCC patients. Our research demonstated that the QBC939
cells proliferative index increased significantly after treated
with CCC bilefor 24 h, the percentage of S phasewasincreased
remarkably compared with normal bile, and the percentage of
GO0/G1 phase was decreased remarkably compared with normal
bile, however, CCC hile had no significant influence on
apoptosis of QBC939 cells. These data suggested that CCC
bile could effect on the QBC939 cell proliferation cycle and

the proliferative activity of CCC bile was on cell cycle but not
on apoptosis.

In conclusion, CCC bile can promote the proliferation of
human cholangiocarcinoma QBC939 cells and these effects
arevia COX-2 and PGE, pathway.
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