Primary Culture of Rabbit Intrahepatic Biliary
Duct Epithelium, Extrahepatic Biliary Duct
Epithelium and Gallbladder Epithelium, and
Human Gallbladder Epithelium in Collagen Gel

B&5:jpn

HhRE

~FH: 2017-10-04
*F—7— K (Ja):
*—7— K (En):
YRR

X—=ILT7 KL R:
FiT/:

http://hdl.handle.net/2297/8146




SRAFTLEFDME H98%5 H55 9931006 (1989) 993

ul

JHESR FRMRED 2 F — > « SN RRICIEER D R A

BIRKEREERR 5 A (4F B 84%)
moooN K
(ER 14108 2 B34

IBER LRI 455 L e D 2. 22040, RASLUE FOEES FFEME% 2
=Ty TAVNTHEL, ZOMBMERESHEERE, ¥SAAES L UVETEMEIC L D EEL
t.oio,%%@HWE%B&UW%@%L&H%%3@%1?,i%@ﬁﬁiﬁ%@%Gﬁ%i
T, EMEELEMIEE BEMETITI S Y S AN THIREE ST, %7, REEERE
MIBOBEEEE 2BME TT o, 27— > « FAPRIIREETIE, 358 Ml IR & i
ﬁb,%ﬂmmiéﬁ&wkééwﬁm%%ﬁtt.%@u&%mﬁ%<&0,%§t&ﬁmu¢@ﬁ
;v&ﬁ%ﬁﬁﬁib,ﬁﬁWmu%ﬁwﬁﬁtt.ﬁM%%&?é%ﬁﬁmuﬁﬁ~HE¢&?,&
BREEOFOH~BEESICH Y, BEWICSERNEEICSHOMBENS 5N, MIREELE £ LE
CRERNE, MERCR TR e~ A, BES, IRES, BELLBRES, 2 -ERENCRINT
mﬁwsb3>FU7H;U§%@$E%743xybﬁ%b6n,é%m%ﬁbhﬁwyﬁﬁwﬁ%
LORMBBRSRBO ol TRODOMRREERBE L b0k D £GNOEER F M S L
oo BOEMBERIC LD, BEGME, BEEEHROMBECCBEIC YA N TS YR AR
B LBEBRORAME EFMINO BrdU iz & 2 SHMIIESR 21T -7 & 25, 7 OESENIED 5 —
7o FUAEEERS9.6%, HESBEMENST.3RTHD, HEMBEIHIEL TVW3 I LARAR
oo INSOFRE, BEMAMT, REFWEE, FAESS L CEEEERBRTRAC TS, S o
EMEELEMBTLRABOMEBB oA, BEDas -7y « Y ARIREEESEI HER LY
MEOERE L CRELTBY, AN ZOMERESMET 2 2 Losi®kr. o5, EERESD
REFERICANOFHHUERL LT, 25— « F LRSS ERORRIEE - FHEET A h v 4
YYCEROTBUERET -7 L 25, 35 —5 « ZPLRNTEBBR Y RL To i Ll s
b, BEL L OROELERI T ZEMNTES.

BE, RARSIUL MEER EEHEE 25— « PARTERL: L2 5, EEREFEBON
%%ﬁ&%ﬂ?ﬁﬁﬁﬁﬁbfmtw?,ji—fy-fWW%ﬁﬁumﬁ%i&ﬂH@%%%%%w
WMECHER L Ebh.

Key words [EiE% LML, 25 —4 > « Fu, k2%

MR CfE & Nz B IR PEE R 2 8 U T+ 18R
Hitanzy. EERCRZOEHOEE - LTOE
gLz, AW, BIEEOSH 2 2 s s hTw
00, HEROBEELRET 2 20O SR H
BRI DL, BFNOKBRS, & o 3FoE
EROBECEL TRABLE AT VR, 8T,

Abbreviations: AB, alcian blue; ABC,

BroEEREAL, BER ETOBE PEEE
BT E2RADPEELI VLo BE ST
5. 2% h, Elhamady 2?»ELEy OIHE - K
HROEMBEE®RATED, £/ Sirica 5285 v
FOBEEERFEERL, FNTELSREL - HBEY K
HMEOERLRA TS, Kumar 5L EE 5 v b

avidin-biotin-peroxidase complex; BrdU,

S-bromo-2’-deoxyuridine ; DAB, 3,3’-diaminobenzidine ; EDTA, ethylenediaminetetraacetic
acid; EGF, epidermal growth factor; HE, hematoxylin and eosin; HID, high iron



994 af

FIEE FEMO S L BRI DLV THREL TV
2. 27, HEeY, FES" It EELLERO
HEEEECOLT, BRS%3E MNEBMEOBER
ErowTEATAEELTWS. LaL, ERLH
O A W EE R (FREE), RIFES &
MRS F M GTAHIEE) OBRC 2L TIRIN

ETHEN V.

BiF, Yang 5%, s kD, 35 —7
v FLREEREATE S N, IR EEREOR
HizRwoh, ZOMBEEHERSRE A SIS
NooOH5. COHRETE, BEEFOMEREIEN
CEKIGEWIRETRETE, &5 EERGEERL
X@BIEWCED, BREEFOELEZRTHCEE
TELHMMNDD. FIT, EHIZIIOAT—T V.
FAREREEAY, RECFAKXREE, FAHE
& EREESES LU b 0B EEROYIRE
=% 1 BME» S 6BME TRA, IOBERHETTO
IEE % E MR OMBE IR 2 R L O TRE T
2. £, REEETE, HELEOBBEELED
T2 TFOBRBELHET S .

WHRE L UHE
1. % k=S
1. FEBERHEEE
FEHIKg vy F (, BRAGBE, HFHRER
) 2y b E Y —VEHE (Pitmanmoore
Inc., KE) 2EIRAES L TESREL, FER, &

Fig.1. Biliary tree of a rabbit intrahepatic
biliary duct (ih), extrahepatic biliary duct (eh)
and gallbladder (gb).
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Fig.2. Correlation between number of cells
proliferated and concentration of EGF is
shown on the left half, and the correlation
between number of cells proliferated and
concentration of fetal bovine serum is shown
on the right side. These cells (1% 10*cells/ml)
were cultured for a week in monolayer
system.
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Fig.3. Monolayer culture of rabbit gallbladder

epithelial cells for a week. Some small
vacuoles (\) are found in epithelial cell
sheets. Phase contrast microscope, X175
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Fig. 4. Monolayer culture of gallbladder epi-
thelial cells for a week. Mucin is observed in
a small vesicle (\) and in the cytoplasm (v).
PAS stain, X248
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Fig. 6. Growth pattern of the rabbit gallblad-
der epithelial cells cultured in monolayer
culture. Growth is shown by cell number

counted. On the fifth day, the medium was
exchanged.
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Fig.7. Monolayer culture of rabbit gallbladder
epithelial cells for a week. Several nuclei of
the cells are positive for BrdU. BrdU im-
munostain and hematoxylin. X107
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Fig.8-a and b. A cystic mass formed by rabbit
gallbladder epithelial cells cultured for 3
weeks in collagen gel matrix (a} is larger than
that by gallbladder epithelial cells cultured
for 2 days in collagen gel matrix (b). Phase
contrast microscope, a, X175; b, X175

i c d

Fig.9. Histologic section of rabbit gallbladder
epithelial cells cultured in collagen gel matrix
for 5 hours (a), 10 hours (b), 20 hours (c) and 2
days (d). a; several vacuoles are seen within
the cytoplasm of cultured epithelium. Vacu-
oles of (a) are negative with PAS stain. b, c;
mucus (\) is detectable in the cytoplasm.
d; mucus (\) is secreted into and stored in
the cyst lumen. a~d: PAS stain, X530
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RLAOBECELEAONEL o7, 8512, BE
JBE» S RBIEEABED IS —5 v - L L EERE
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B, PAS B CHRERABECEERRYEIRD 5
Nixpoic.

ETFHEMBNEEZ T3, BE 1R, BBk
BB EEL TV ABE LW 2hDMEER > T

Fig. 10. Rabbit gallbladder epithelial cells cul-
tured for a week in collagen gel matrix.
Interdigitation (\) at the lateral surface and
numerous microvilli at the apical surface are
seen. X 1,400

Fig. 11. Rabbit gallbladder epithelial cells cul-
tured for 3 weeks in collagen gel matrix.
The cyst wall consists of cuboidal epithelial
cells. Numerous microvilli on the luminal
surface, small mitochondria, several secretory
granules in the cytoplasm are observed. A
few microvilli are also found on the basal
surface of the epithelial cells. L: lumen,
% 5,250
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Fig. 12. Rabbit extrahepatic biliary duct epithe-
lial cells cultured for 3 weeks in collagen gel
matrix. Each microvillus contains a bundle
of microtubles () and coated pits () at the
root of the microvilli are observed. x17,500

Fig. 13. Rabbit gallbladder epithelial cells cul-
tured for 6 weeks in collagen gel matrix.
Several secretory granules (v), bundle of
intermediate filaments (<), and a Golgi
apparatus (~) are observed in the columnar
epithelial cells. x9,800
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Fig. 14. Cytokeratin expression in rabbit intra-
hepatic biliary duct epithelial cells cultured
for 3 weeks in collagen gel matrix. Cyto-
plasms are diffusely positive for cytokeratin.
X 500

Fig. 15. Histologic section of rabbit galibladder
epithelial cells cultured in collagen gel matrix
for a week. Several nuclei of the cells (/)
are positive for BrdU. BrdU immunostain
and hematoxylin. X248
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Fig. 16. Histologic section of human gallbladder
epithelial cells cultured for a week in collagen
gel matrix. One epithelial cell is undergoing
mitosis (~). HE stain, X215

Fig.17. Histologic section of human gallbladder
epithelial cells cultured for a week in collagen
gel matrix. A great quantity of mucus is
stored within the cystic lumen. PAS stain,
X132

Fig.18. Human gallbladder epithelial cells of
the cyst cultured for a week in collagen gel
matrix. There are many microvilli on the
luminal *surface, small mitochondria, several
vacuoles and Golgi apparatus (!) in the
cytoplasm, prominent desmosomes (<) and a
tight junction () between the plasma mem-
branes of adjacent cells. L: lumen, X 6,000
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12). BE BB T, BEEBRL T 3 MIEE
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U, BEBZREMOSWER L REL TV OB
MHBNT. Fiz, BEIERL D L ROEROB
B’Z 4727 MBI A 50T (213).

VA4 M2 F o RETIE, FNBE, FAVES S X
UHEE LRI O W30 b 58 AR i B b O
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Fig.19. All rabbit gallbladder epithelial cells
lining a cyst (¢) are dropped out into its
cavity. Necrotic cells (v) are floating in the
cyst. addition of mitomycin C at the concen-
tration of 100 x g/ml into the culture medium.
HE stain, x264

Fig.20. The rabbit ga]lblad(’ier epithelial cells
forming a cyst (c) are largely dropped out.
The remaining cells show a bleb formation
and eosinophilic cytoplasm. Addition of
mitomycin C at the concentration of 10 x g/
ml into the culture medium. HE stain, X264
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Primary Culture of Rabbit Intrahepatic Biliary Duct Epithelium, Extrahepatic
Biliary Duct Epithelium and Gallbladder Epithelium, and Human Gallbladder
Epithelium in Collagen Gel Vasuhito Kawamura, Department of Pathology (1),
School of Medicine, Kanazawa University, Kanazawa 920—1J. Juzen Med. Soc., 98,
993 —1006 (1989)
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Abstract

There have been few in vitro studies of biliary epithelial cells. In this study, rabbit
intrahepatic biliary epithelium (rih), extrahepatic biliary epithelium (reh) and gallbladder
epithelium (rgb), and human gallbladder epithelium (hgb) were cultured in collagen gel
matrix for up to a week (hgb), 3 weeks (rih and reh) and 6 weeks (rgb). These cultured
epithelial cells were examined by light microscopy, electronmicroscopy, histochemistry and
immunofluorescent microscopy. In collagen gel matrix, singly isolated epithelial cells in
collagen gel matrix began to increase in size and number, and these cultured cells took the
form of various sized cysts. These cysts contained neutral and acid mucin. Ultrastructur-
ally, the cyst wall was composed of cuboidal to low columnar epithelial cells. Numerous
microvilli were found on the luminal surface of these epithelial cells and coated pit were
found at the root of the microvilli. There were desmosomes, tight junctions, gap junctions
and interdigitations between the plasma membranes of adjacent cells, and secretory granules
near the well developed Golgi apparatus, small mitochondria and bundle of intermediate
filaments in the cytoplasm. Cytokeratin was diffusely detected in the cultured epithelial
cells. These characteristics of epithelial cells were identical among the rih, reh, rgb and
hgb cultured in collagen gel, and also were similar to those of in vivo biliary epithelium.
The cell kinetics was studied using a monoclonal antibody to 5-bromo-2'-deoxy-uridine
(BrdU), and the BrdU positive nuclei suggestive of S-phase cells was demonstrated by the
anti-BrdU monoclonal antibody as the first antibody. The BrdU labeling index of rgh in
collagen gel culture was 9.6%, and rgb in monolayer culture was 7.3%. Cultured rgb in
collagen gel matrix added by cytotoxic agent showed necrodegenerative changes. This
collagen gel culture method was valuable for morphological and functional studies of the
biliary epithelium.




