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OBJECTIVE ; To study the correlation between human cholangiocarcinoma in the porta hepatis and the

infection of hepatitis virus.

METHODS : Immunchistochemistry was used to detect HBxAg and HCV-C protein in formalin-fixed
and paraffin-embedded samples taken from 68 patients with cholangiocarcinoma in the porta hepatis. The
findings were reviewed against the clinical records of the patients.

RESULTS: Six patients (8.8%) were positive for HBxAg and 24 (35%) for HCV-C protein,
respectively. One patient was positive for both HBxAg and HCV-C protein. There were statistically
differences in the extent of differentiation, invasion, lymph-node metastasis, and treatment between the
patients with cholangiocarcinomas in the porta hepatis with HB(C) V infection and those without

infection.

CONCLUSIONS ; HB( C) V infection is correlated to the development of cholangiocarcinoma in the porta
hepatis. The tumor with HB( C) V infection may have a higher malignancy biologically and poorer
prognosis. HBxAg and HCV-C protein may play an important role in the pathogenesis of

cholangiocarcinoma in the porta hepatis,

(HBPD Int 2003; 2 . 285-289)
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Introduction

I nfections of hepatitis C virus (HCV) and hepa-
titis B virus (HBV) are risk factors for the de-
velopment of hepatocellular carcinoma. Recent stu-
dies have detected HBV DNA, HCV RNA, HBV
or HCV antigens in cholangiocarcinoma patients ' !
but the correlation between hepatitis virus and
cholangiocarcinoma is not clear. To study the cor-
relation between cholangiocarcinoma in the poria
hepatis and hepatitis virus, we used immunochisto-
chemistry to detect HBxAg and HCV-C antigen in
formalin-fixed and paraffin-embedded samples taken
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from 68 patients with cholangiocarcinoma in the
porta hepatis, and reviewed the clinical records of
these patients.

Methods

Patients

Formalin-fixed and paraffin-embedded samples
were collected from 68 patients with cholangioear-
cinoma in the poria hepatis treated at the First
Hospital of China Medical University, Qingdao,
Qingdao Municipal Hospital of Qingdao University,
Qingdao, and Tongji Hospital of Tongji Medical
University, Wuhan, from 1990 to 1999. These pa-
tients (42 men and 26 women) aged from 32 to 69
years ( median 58.2 vears) underwent radical re-
section (41 patients) or palliative operation (27)
respectively. The types of this cholangiocarcinoma
included tubular adenocarcinoma (28 patients),
papillary adenocarcinoma (18), mucoid carcinoma
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(10), and non-differentiated carcinoma (12). The
tumors were well, moderate or poor differentiated
in 33, 10 and 20 patients, respectively. UICC
clasaification revealed T, in 32 patients, T, in 16,
and T, in 20. Lymph-node metastasis occurred in
42 patients and non lymph-node metastasis in 26.

Serological markers and risk factors for HBV
and HCV

Serological markers for HBV and HCV were
tested by ELISA assay. Positive serological mark-
ers for HBV and HCV were detected in 13 and 8
patients respectively, and 2 patients were both HBV
and HCV positive. The risk factors for HBV or
HCV infection in the porta hepatis included HBV
infection, HCV history, transfusion history, opera-

tion history, mother or mate with HBV infection or
HCV history, and history of close contact with
HBV or HCV patients. Thirty-eight patients had
two or more risk factors and 30 less than two risk
factors.

Detection methods

Five-micron sections were dewaxed in xylene
and rehydrated. Endogenous peroxidase was block-
ed for 15 minutes with 3% hydrogen peroxide (H,0, )
in phosphate-buffered saline {PBS) at room tem-
perature. The sections were blocked with a combi-
nation of normal mouse serum and then incubated
with anti-HBX or anti-HCV-C protein (dilution
1:50, mouse anti-HBX and anti-HCV core proteins
by Chemicon Co., USA). This procedure was fol-

Fig. 1. HBxAg In cholanglocarcinoma detected nsing SABC method. The positive signals were located In the cyto-
plasm, nuclel and distributed in clusters { original magnification x200).
Fig. 2. HBxAg in cholanglocarcinoma detected using SABC method. The positive signals were located In the cyto-
plasm, nuclel and distributed scatteredly ( original magnification x 200 .
Fig. 3. HCV-C protein in cholanglocarcinoma detected nsing ABC method. The positive signals were located in
the cytoplasm and distributed In clusters ( original magnification x 200 ).
Fig. 4. HCV-C protein in cholanglocarcinoma detected nsing ABC method. The positive signals were located in
the cytoplasm and distributed scatteredly ( original magnification x200).
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lowed in turn by biotinylated-conjugated sheep an-
ti-mouse IgG (Boster Co., USA). The complex
was visualized by a diaminobenzidine {Boster Co.,
USA). The specificity of the reaction was con-
firmed by 1) examination of uninfected liver tissue
and liver tissue for HBV or HCV-infected patients ;
2) replacement of the primary mouse antiserum
with preimmune serum; 3) single substitution of
each antibody layer with the diluent PBS.

Statistical analysis
The differences were analyzed using 3” test.

Results

Six patients (8.8%) were HBxAg positive and 24
(35%) HCV-C protein positive. One patient was
both HBxAg and HCV-C protein positive. Both
HBxAg and HCV-C protein localized to the cyto-
plasm of cholangic epithelial cells. Moreover, HBx-
Ag was detected partly in the nuclei. It was crisp
and finely granular (Figs. 1-4).

The positive expression of HBxAg or HCV-C
protein were observed in 22 patients of 38 patients
with two or more risk factors. However, 7 patients
were positive among 30 patients with less than two
risk factors (P <0.01).

The positive expression of HBxAg or HCV-C
protein was noted in 13 (31.7%) of 41 patients un-
dergoing radical resection. Moreover, 16 (59.3%)
were positive among 27 patienis undergoing pallia-
tive operation (P <0.05).

The positive expression of HBxAg or HCV-C
protein was statistically different in the extent of
differentiation, invasion, and lymph-node metasta-
sis (P<0.05, <0.05, <0.01), but not related
to the pathological type of cholangiocarcinoma in
the porta hepatis (P >0.05, Table 1).

The expression of HBxAg was observed in 6
(8.8%) of the 68 patients with cholangiocarcinoma
in the porta hepatis. Five patients showed HBxAg
positive expression in 13 patients with positive
HBV-semlogical markers (P <0.01). Moreover,
the expression of HCV-C protein was seen in 24
(35%) of the 68 patients with this cholangiocarci-
noma. Six patients (75%) showed positive expres-

Table 1. The expression of HBxAg or HCV-C proteins and
pathological characteristics of cholangiocarcinoma in the
porta hepatis

HBxAg or HCV-C

Pathologieal Frotein expression P

characteristics " Positive

+ rate (%)

Pathological type

Tubular earcinoma 28 10 2.1

Papillary carcinoma 18 3 44.4

Mueoid carcinoma 10 6 0.0

Non-d.iﬂ'ezemia.ted 12 5 41.7 >0.08

earcinoma

Differentiation

Well and moderate 48 15 31.3

Poor 20 14 70.0 <0.01
Invasion

T, 2 1 M3

T, 16 5 31.3

T, 20 13 65.0* <0.05
Lymph node metastasis

Ny 26 8 30.8

N, 42 21 50.0 <0.05

* : The positive expression of HBxAg or HCV-C protein
was statistically different between T and T;, T, (P <

0.05).

Table 2. The expression of HBxAg or HCV-C proteins and

serological markers of cholangiocarcinoma in the porta

hepatis

HBxAg o HCV-C
Seralogical markers n protein expression

+  Positive mte (%)
HBaAz HBeAz HBeAb (+) 1 1 100
HBsAg HBeAg (+) 1 o 0
HBsAg HBeAb (+) 1 o 0
HBsAg (+) g8 3 7.5
HCVAD (+) 6 5 83.3
HCVAD HBsAg (+) 1 1* 100
HCVAb HBsAg HBeAb (+) 1 O 0

* both HBxAg and HCV-C proteins were positively ex-

pressed.

sion of HCV-C protein in 8 patients with positive
HCV-serological markers (P <0.05, Table 2).

Discussion

Cholangiocarcinoma is a cancer in incidence next
to liver cancer in the hepatobiliary system. Two-



288  Xiao-Fang Liu, Sheng-Quan Zou and Fa-Zu Qiu

HBPD Int, Volume 2, Number 2

thirds of such tumors are located in the porta hepa-
tis, one-fourth in the mid and low segmenis of the
common bile duct, and the others in the liver. The
incidence and mortality of cholangiocarcinoma of
the porta hepatis are increasing worldwide, with an
annual incidence of 3000 in the USA. Cholelithia-
sis, cystic dilation of the biliary system, ulcerative
colitis, and primary sclerosing cholangitis are
thought to be the risk factors for cholangiocarcino-
ma of the porta hepatis. Recent studies!'*! found
that the infection of HBV and HCV is related to
the development of this cholangiocarcinoma, but
the correlation between hepatitis virus and the
tumor has not been elucidated.

In the past, HBV and HCV were considered
as hepatotropic viruses and viral replication and
cellular injury were confined to the liver. Recent
findings suggested that HBV and HCV may repli-
cate in tissues other than in hepatocytes. Many re-
searchers found the presence of HBV DNA, HCV
RNA and HBVAg or HCVAg in the lymph nodes,
pancreas, ovary, kidney, heart, and bile duct epi-
thelial cells'™ and confirmed that the infection of
HBV or HCV may lead Lo virus cholecystitis or
cholangitis. The infection of HBV or HCV causes
bile duct damage and loss, which is characterized
by awelling of epithelial cells, steatosis, lympho-
cytic infiltration of the bile duct!®

Changes afier infection of hepatitis virus
showed that several proteins encoded in the HBV
and HCV genones, and the function of HBxAg and
HCV-C proteins play important roles in carcinoge-
nesis. HBxAg could alter directly or indirectly the
cellular genes by strong transactivation of onco-
genes including C-myc, H-ras, K-ras, IGF-II and
inactivation of the tumor suppressor gene-p33.!
HCV-C proteins could act as a transcriptional regu-
lator of viral and cellular promoters to potentially
disnupt nommal cellular functions!™ Cooperating with
ras oncogenes, these C proteins may transform pri-
mary rat embryo fibroblasts to a tumorigenic pheno-
type.”! Also they cause anti-apoptosis by inactiva-
tion of the tumor suppressor gene-p33 and activa-
tion of NF-kB. Moreover, they implicate a mecha-
nism by which HCV may invade the host’s im-
mune system, leading to viral persistence and pos-
sibly to carcinogenesis.!®*! Thus, HCV-C proteins

play a major role in the malignant transformation of
cells.

In our study, the expression of viral proteins
was noted in 6 patients (8. 8%) with HBxAg posi-
tive in 24 patients (35%) with HCV-C protein posi-
tive. One patient was both HBxAg and HCV-C pro-
tein positive. The positive expression rate of the 68
patients with cholangiocarcinoma in the porta hepa-
Lis was 42.6% (29/68). This suggesis that HB
{C)V infection is correlated with the development
of this tumor. The expression of HBx-Ag or HCV-C
protein was related to the risk factors for HBV or
HCV infection in patients with cholangiocarcinoma
in the porta hepatis (P <0.01). Moreover, there
are significant differences in the extent of differen-
tiation, invasion, lymph-node metastasis, and
treatment between the patients with this cholangio-
carcinoma with HB(C)V infection and those with-
out infection. Patients with cholangiocarcinoma in
the porta hepatis with HB(C)V infection may have
a higher malignancy biologically and poorer prog-
nosis. In our study, the expression of HCV-C pro-
tein in this cholangiocarcinoma was higher than the
expression of HCV-semlogical markers (P <0.05).
However, the expression of HBxAg was lower than
that of the HBV-serological markers (P <0.01). Lt
is suggested that HBxAg and HCV-C protein may
play an important mole in the pathogenesis of
cholangiocarcinoma in the porta hepatis.
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