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Carcinogenesis and Change in the Biliary Epithelium in a Hamster CDDB
Model without Carcinogen

Tomoyuki TAKEO, Toshimitsu MAJIMA, Tsukasa TSUNODA

It is well known that pancreaticobiliary maljunction (PBM) in the pancreatobiliary system

promotes development of biliary carcinoma in man.
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The reflux of pancreatic juice into the biliary tract is considered to be one factor promoting

biliary carcinoma.

Therefore, we carried out a cholecystoduodenostomy with dissection of the extrahepatic bile

duct at the distal end of the common duct (CDDB) in hamsters in such a way that pancreatic juice

and duodenal contents would enter the biliary tract.

After with CDDB, all the animals were fed a basal diet and provided drinking water ad libitum

without the use of a carcinogen until they were sacrificed at 6 months or 12 months.

In the six-month group, hyperplasia of the epithelium in the gallbladder was observed in 100

%. Severe dysplasia of the epithelium in the gallbladder was noted in one out of six hamsters.

The cell kinetics of the gallbladder epithelium were examined using the PCNA-labeling index

(PCNA LI). A high PCNA LI in the epithelium of the gallbladder was demonstrated in hamsters
that had undergone CDDB but not in those who had not.

Although inflammatory cells permeated the epithelium of the extrahepatic bile duct, no

hyperplasia was observed.

No pathological findings were made in the liver or pancreas.

In the 12 month group, hyperplasia of the epithelium of the gallbladder was observed in 100%

and of the extrahepatic bile duct in 50%. Extrahepatic bile duct carcinoma was found in 1 out of

14 hamsters. K-ras gene mutation was not detected.

In conclusion, the CDDB procedure itself greatly accelerated cell turn-over of the epithelium in

the extrahepatic biliary system.

We could observe extrahepatic biliary carcinogenesis in the model without a carcinogen.

This model allows for observation of the process from hyperplasia to carcinoma without the use

of a carcinogen, and is a useful model for investigating and clarifying the mechanism of

carcinogenesis in the extrahepatic biliary system. (Accepted on October 18, 2002) Kawasaki Igakkaishi
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Dissection of common duct

(Tajima et al : jpn. J. Cancer Res, 1994)
A Cholecystoduodenostomy was carried out with dissection of the extrahepatic
bile duct at the distal end of the common duct (CDDB) in hamsters in such a
way that pancreatic juice and duodenal contents would enter the biliary tract.

Fig. 1. Cholecystoduodenostomy with dissection of the extrahepatic bile duct at
the distal end of the common duct (CDDB) in the hamster.

5%, SSCP 7347 T? PCR A iy
(2 ul) 1%, 198ul > —54
YITBW 0% KRNV AT 2
K, 20 mM EDTA, 0.05% XC,
0.05% BPB) T# ¥ Hh, 80
C2HTEWREEZ. ZLT6



282 o E E & &S

%RYTZ7)NT I RTIV (0.5% TBE, 10%
F)eud—VvDHbrdbDEEVLO) AV,
40W TI0CH LU 4T TH IREMERIKE L
72 (LKB macroelectrophoresis system, Pharmacia,
Japan), FVEREBRIEF - T TUFTTT 4 —
L7.

K-ras DRZEE A AT v F T I3 —%fFn
PCR L, oM AEWIZ0.5%T Fa—A77
WVTERIKE L7, DNAIZBEERIHELA ~
¥ —F V74 <—%H\vPCR LIIFL 7-.

SSCP T DGR ZHERT B 70, TS Y
WKEoTHFAV I Y= VAL

7% 3, H# L 7: normal gallbladder (X f AL &
NARY —DEFE R E L7z,

6. FETFRALEE
PCNALI iZ Student’st-test T # E L, p<
0.0 FEEZDD & L7

= R

6 + A X127 B UL EREBIORF, JRZE, B,
JRE ORI ROk R % Table 1,2 (2777,

FF, B& ‘

6 A, 12 BUEEBIZ, I, BEHEAITR
AR ERIRICRERIAO N o 72,

2 -3

6+ H&125 AU EE DB REMERE
&g i OB RARD Hiv (Fig. 2a,b),
6 7 AD 1 BITIIEEDRE DRI S

Table 1. Histopathological findings of the liver, gallbladder, pancreas and
common bile duct in 6 hamsters six-months after CDDB, and Diameter of

the common bile duct

(5528% %45 2002)
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Table 2. Histopathological findings of the liver, gallbladder, pancreas and common bile duct in 14 hamsters 12 months after

CDDB, and Diameter of the common bile duct

a b
Fig. 2. Histopathological findings in the gallbladder of a hamster six months #5496 » BB X 12+ A LL

after CDDB (H.E. staining X 40 (a), H.E. staining X400 (b)). Hyper-

plasia of the gallbladder epithelium was observed.
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Diameter of
No. liver géllbladder pancreas common bile duct the commen
bile duct

(mm)
1 normal hyperplasia | normal abscess 1.0
2 normal | hyperplasia normal hyperplasia 2.3
3 normal | hyperplasia normal | inflammatory change 1.8
4 normal | hyperplasia | normal hyperplasia 2.2
5 normal | hyperplasia | normal | inflammatory change 1.3
6 normal | hyperplasia | normal adenocarcinoma 3.2
7 normal | hyperplasia | normal hyperplasia 2.8
8 normal | hyperplasia | normal hyperplasia 40
9 normal | hyperplasia | normal hyperplasia 2.2
10 normal | hyperplasia | normal hyperplasia 3.1
1 normal | hyperplasia | normal unevaluated 29
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13 normal | hyperplasia | normal hyperplasia 3.9
14 abscess | hyperplasia { normal | inflammatory change 2.8
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a b
Fig. 3. Histopathological findings in the gallbladder of a hamster six months

after CDDB (H.E. staining x40 (a), H.E. staining X400 (b)). Dysplasia
of the gallbladder epithelium was observed.

Table 3. PCNA LI in the gallbladder epithelium of a hamster six months after
CDDB

normal gallbladder 8. 4+2 2%
(n=4)

CDDB gallbladder 56. 2+11. 4%
(n=6)

p<0.05

Fig. 4. Staining of PCNA antibody in the normal gallbladder (a) and hy-
perplasia (b) of a hamster six months after CDDB (PCNA staining
% 400) . The positive cells were observed (b).

normal .
gall bladder hy perplas;a

1 2 liver 1 2 3 4 5 6

¥z

LI £ RURT 2 St
Fig. 5. Results of PCR-SSCP analysis of K-ras (exon-1) in gallbladder
hyperplasia of a hamster six months after CDDB. No abnormal, mobility

shifted bands were seen.
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Fig. 6. Histopathological findings of the extrahepatic bile duct in one of the 14 FiEEC &, BIEBHE +»#HHTX 5

hamsters 12 months after CDDB (H.E. staining x40 (a), x400 (b)).
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