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Fig. 1. 10 Weeks of gestation.
A part of large portal vein
branch is surrounded by double
layers of small round cells
forming ductal plate.

Fig. 2. 11 weeks of gestation.
The lumens of the ductal plate
become more tubular,
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. Fig. 3. 12 weeks of gestation.
8 The tubular structure is in-
i corporated into connective tis-
ae,
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o ﬁ%’: ~, Fig. 4. 13 weeks of gestation.
/ "\‘"‘. T-shaped ductal plate is con-
= nected to the hepatic cords.
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i A Fig. 5. 18 weeks of gestation.
¢ |solated bile ducts from hepat-
ic lobule are noted.

Fig. 6. 11 weeks of gestation.
Two duplicated ductal plates

are composed of two types of
cells: duct-like cell{arrowhea-
ds) facing the vein and hepa-
tocyte-like celllarrows) facing
the parenchyma.
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Table 3. Histologic events of bile duct development

Gestatonal . Perihilar Peripheral Interlobular
Forta hepatis . . .
agelweek) portal vein portal vein portal vein
9 Single DP — - -
with slit
10 Double DP with Single DP — -
tubular lumen
11 Separation Double DF — —
from parenchyma with slit
12 Incorporation Double DP Single DF -
of tubules tubular lumen
13 lsolated duct Incorporation Double DP with Single DF
Flattened Tubular lumen
single DP Separation
14 lsolated duct Incorporation
Single DF
15 Double DF
16 3 ducts I duct Isolated duct
17 2 ducts
Single DF
19 l or 2 ducts [ncorporation
20 Duct lined by tall
columnar cells
21 3 ducts
29 2 ducts flattened single
DP cell
24 Columnar cell
lined duct
Few DF
27 Isolated duct
28 3 ducts Single DP
K| 5 ducts
Double DF
32 6-T ducts
33 1-2 ducts
a7 Single or double DFP Discontinus DP

DPF: ductal plate
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Table 4. Immunohistochemical results of cytokeratins in this study

CAM 5.2 AEl/AE3 Monoclonal AEl
Gestational Anti-CK 19
agelwk)

BD H BD H BD H ED H

7 0 - ] 1+ ND ND

8 W] 1+ 0 1+ ND ND
] 2+ 1+ 2+ 1+ +/= - +/— -
11 3+ 2+ 3+ 2+ 3+ - +f= -
13 3+ 2+ 2+ 1+ 3+ - 3+ -
14 o34+ 1+ 24 1= 3+ - 3+ -
18 3+ 1+ 3+ 1+ 3+ — 3+ -
3+ 1+ 3+ 1+ 3+ —_ q+ —
. 3+ 1+ 3+ 1+ 3 - 3+ —
Term 3+ 1+ 3+ 1+ 3+ - 3+ —

Bk bile duct epithelium. H: hepatocyte,

seleh, CEAC 34l sghzte 655 ool £
T A= ged o)FL THITH] #=2F Az E
o] 2Aleg dlgdsle] gglch P4 OFel g zel
ZhAl 2 28] A S A4 = Ao CEA 4
Fie T2 E Bol B olatel: U A
o] F3E e 105 Hatabed sle § =22 72
E W7-E ol dasgs CEAd d4=E 742
Ape] A E OFof W] & Frlilged 2w
abe] HHelddebFig 11), 11538 k4| 24be] ghw
Hge] Moz sz AHsiga Y8s) ghga

NID: not done O absent

I+ to 3+: degree of stain intensity

- Fig. 7. |1 weeks of gestation.
®£- " CAM 52 immunostain. Most
5 branches of the portal vein are
i surrounded more strongly posi-
: tive cells forming so-called
Q. “ductal plates"(arrows). The
+ hepatocytes show staining of
the cytoplasm and membrane,
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;;.,1 Fig. 8. 13 wesks of gestation.
'*__y:: Ductal plates appear as discon-
% tinuous ring around the portal
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= "';f Fig. 9. 37 weeks of gestation.
'i The bile ducts and clusters
.0 _: " and strands of small cells along
o _ the margin of portal tract are

' strongly positive for AEL/AE3S
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- Fig. 10. 11 weeks of gestaion.
v A ductal plate reveals two dif-
: ferent types of stainability
against. CAM 52

2 The duct-like cells show
o immunoreactivity of bile duct
cellsiB), and the hepatocyte-
like cells show that of hepa-

tocytes(H).

Table 5. [mmunohistochemical results of alpha fetoprotein, carcinoembryonic antigen and laminin in this study

Alpha-FP CEA Laminin
(restational
age(wl) BD H EBD H EBD H
(lumen) {canaliculi) (BM)

T 1] - 0 1+ 0 -

8 0 - 0 1+ 0
9 - 1+ 1+ 1+ 1+ —
10 - 1+ 2+ 2+ 1+ -

11 - 2+ 3+ 3+ 2+
12 - 2+ 3+ a+ 2+ -
13 — 3+ 3+ 3+ 2+ -
14 - 3+ 3+ 3+ 3+ —

; 3+ 3+ 3+ 3+
Term - 3+ 3+ 3+ 3+ —

+1; focal reactivity, 3+; diffuse reactivity, +Z: in between +1 and +2, o absent, BI) bile duct epithelum,

H;hepatocyte, BM; basement membrane
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18(Moll's catalog number)e|, shd4bs4) £2} <tz
Al ok o Al sk s s 45 cytokeratin 7, 8,
18, 195 wage] abeiy glep® 2o Hel 4}
el Fstts) wedel ol dl = la] cytokera-
ting ol &4k =F5o] waugl wl glou) o Hapsl
o2k vie} wel EEFE Fz oglcp™'". Shah %
Gerber+= %4l 4758 k427 CAM 528 AEL
of ekd o g dbgale, 245 8 34 L4 AE] 2
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Fig. 11. 10 weeks of gestation.
The reactivity for CEA is
noted along the luminal border
wr, of double ductal plates(arrows)
% and intrhepatic canaliculi(ar-
« row-heads),

o rizing lines between the he-

“%T patocytes, There is a linear

& , immunostain{arrow) between

ade = * the ductal plate and the he-
L et atocyte,
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dhvh shabd Ee o] el g 459, cytokeratin
19+ 145 S ohabs] £olut 945 cytokeratin
7€ o4 208 e b4 Eol| v]eksiA| Hl-gE7
<)zt sle] 25571 Mok FalA abgskd . o] AE
cytokeratin 8, 18, 7 o 19582835 o &4 o
Tl 7 Ehvh el Aled A qlAl 145 o]@e] He
el z] gdel vlaAgl Ae] el e} B Ao A=
chFE 8l cytokeratin 198 o5 #Hsln 2=
AE1& o83l 43 Hal d3ated Sdele 4

' { ~ Fig. 13. 11 weeks of gestation

The ductal plate consisting of
two types of cells shows CEA
positivity along the luminal
L :‘t ‘_ border{arrows),

Fig. 14. 10 week of gestation.
Laminin is expressed as a dis-
o continuous linear positivity
. % along the ductal plate,

7lel )4l 9F8e PHEop 4-FHE 4 4+ AU
o}, F Abdlzel ghakg z e wbaa] 2y zhzl o f-4)
cytokeratind Z#Hew o]AE ¢4 A7) 7ol Ao
9l gh=] grew] Hale]l Az E9Y3 cytokeratin 2H
ofalel 2 o 4 glgich

B oo el cytokeratin ¢l 5lel AFP, CEA, =
laminin®el| 4k S 45 Jallg) A EojzfF 47
o] IA=Egict CEA7 daAlzr|gle] kel 4
Fae] b4 on wigdle AL T gkedy gle} e
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- Fig. 15. 31 week of gestaion.
, Laminin staining reveals juxta-
W position of bile ducts that are

" surrounded completely by the
: 1 bazsement membrane.

Fig. 16. 10 week of gestation.
Two ductal plates(L) reveal
that the laminin-positive hase-
ment membrane surrounding
the ductal cells only.
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Development of Intrahepatic Bile Duct in Human Embryos and Fetuses:
Histologie and Immunohistochemical Observations

Yeon-Lim Suh, M D. and Je G. Chi*, 3.0,

Lk partments of Pathology, Ing University College of Medicine
and Seonl Natiomal University College of Medicine®

Sequential development pattern of the intrahepatic bile ducts is analvzed histologically and
immunohistochemically using 50 embryonal and fetal liver specimens, Serial sections are made
to reconstruct the intrahepatic biliary system, and moneclonal antibodies were used for differen-
tial antigenic expression of the biliary system.

By 9 weeks of gestation a layer of small round cells, namely plate cells, became first noticed
around large portal vein branches close to the hepatic hilum. These plate cells extended subse-
quently to more distal branches. The ductal plates became duplicated to contain cleft-like spaces
and tubular structures. These tubules gradually became incorporated into surrounding connec-
tive tissue around the protal vein, and gave the appearance of the individualized bile duct. At
term(40 weeks of gestation) the smallest branches of the portal vein were still surrounded by a
discontinuous ductal plate.

The ductal plate cells showed strong positive reaction for CAM 5.2 and AEL/AEZ. They also
expressed CK 19 and AEL from 9 weeks of gestation on. The immunoreactivity of bile duct cells
for cytokeratins persisted throughout the whole gestational period. Carcinoembryonic antigen
was expressed along the luminal border of the bile duct, duplicated ductal plate and intrahepatic
bile canaliculi, Laminin was demonstrated along the basement membrane of the bile duct cells
from 4 weeks of gestation,

Few duplicated ductal plates were composed of two different types of cells, duct-like cells and
hepatocyte-like cells. The duct-like cells and hepatocyte-like cells showed same
immunoteactivity with the hepatocytes and the bile duct cells, respectively, suggesting that the
intrahepatic bile duct cells are actually coming from the hepatocytes around the branches of the
partal vein, (Korean J Pathol 1994; 28: 8~21)

Key Words: [ntrahepatic bile duct, Development, Human, Immunohistochemistry, Liver
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Table 1. Age distribution of 50 cases used in this

study
Fetal age{wk) No. of cases

7~10 10(8)
11-14 (9}
15~18 6(4)
19~22 Si4)
&3~26 5(4)
27~30 5(4)
J~34 o(4)
J5~38 2(3)

"Number in the parenthesis refers to cases studied
with immunochistochemical methods.

Table 2. Summary of cytokeratin expression in this series

Antibodies Specificity Source Eeactivity
CAM 52 CKs8 18, 19 Becton-Dikinson H and BD
AEl/AE3 CKs 8, 18,19 Triton-Biosicences H and BD
AEl CKs19 Triton-Biosciences BD
Monoclonal CE=s19 Dakn BD
antiCK 19

H; hepatocyte, BD; bile duct cell



