The presence and distribution of plasma proteins
in the intrahepatic biliary duct epithelium and
periductal glandular epithelium in a variety of
liver diseases, and their significance
-immunohistochemical and immunoelectron
microscopical study of albumin, fibrinogen,

a 1-antitrypsin, secretory component, IgG, IgA,
IgM, and joining chain- Plasma proteins in the
intrahepatic biliary duct and periductal glandular
epithelium
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B ¥ [gG 7y Mig%E, 775 FICTERLS
peroxidase-antiperoxidase complex (PAP complex)
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1) PAP &

PAP %13, Sternberger 52, Taylor 52D /I
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) & 30 oM, IERERTRIGE €72, ZD1H%,0.005%
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TEH, 2, 1RHEE 0 EERLLEERRND
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2) "EREED

LEPAP ¥:% 1 [EIEITHE, 0.1M 77V v - 1EERE
i (pH 2.2) THEAVERL, BU LIRFE, 2%
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3) sehiREkee
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L&D 1 kyifk% pepsin L, 2-ALH F ¥
J=nEI—=RKT7E M7 I NERESET, antigen-
binding fragment (Fab’) %&7:%Y, 1RiZ Wilson &3
{Zf€\>, horseradish peroxidase (Sigma #t) %1Zd#;
L7, PLPIREECHEBEYIF %, Lififke 4°C,
12~24 BERIRIG, 2% 78— T LT RIIET
4°C, 15 HIEEZE L, incomplete Graham-Karno-
vsky T 4°C, 30 SIS H#E, BERKFEXEMZ T
F L, I 2 BMERLA A 3 AT THREZEL,
IREMLT, ZOBEI %, SR THERE
F JEM100B B & 7214 H 37 H-300 BUE FBEMSEIC T
BEL.

FRBEROBERABEY 2, BELS®ICLZ AT
73 VIRPEEER G THEZ AR O glycol # % Hufh
L, BHEATRRRE L L,

3. METFEAIRE

BIMFEEOBMEEIE, x27 A b B & U Fisher ©
ERERGTEEEH O THIFEOCREL, BRE
SRUTREEZEDHD LYWL 22,

] chain, joining chain; LC, liver cirrhosis ; PAP, peroxidase-antiperoxidase ; PBC, primary
biliary cirrhosis ; PBS, phosphate buffered saline ; PLP, periodate-lysine-paraformaldehyde ;

SC, secretory component.
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Fig. 1. Interlobular bile duct of liver with hepatolithiasis. All of the
epithelial cells show positive staining for secretory component (all cell-
positive type). Peroxidase-antiperoxidase counterstained with hematoxylin,

% 300.

Fig. 2. Serial section of the same case as shown on Fig. 1. Many of the
epithelial cells show positive staining for albumin (many cell-positive type).
Peroxidase-antiperoxidase counterstained with hematoxylin, X 300.
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Fig.3. Serial section of the same case as shown on Fig.1. All of the
epithelial cells show positive staining for IgA, and some of them ( #)are
more preferential in staining intensity (mixed type). Peroxidase-anti-
peroxidase counterstained with hematoxylin, x 300.
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Fig.4. Incidence of positive cases and types of
staining pattern of albumin in the intrahepatic
biliary epithelium in normal and diseased livers.
Staining pattern: [, many cell-positive type:
V771, all cell-positive type.

Abbreviations: NL, normal liver; AH, acute
viral hepatitis; CIH, chronic inactive hepatitis;
CAH, chronic active hepatitis; LC, liver cirrho-
sis; HL, hepatolithiasis; EHC, extrahepatic
cholestasis; PBC, primary biliary cirrhosis.

('}: Number of cases examined. _: Number of
positive cases. *, 0.01<P<0.05, **, 0.001<P<J.
01 vs. NL.
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Fig.5. Incidence of positive cases and types of

staining pattern of fibrinogen in the intrahepatic
biliary epithelium in normal and diseased livers.
Staining patten: [, many cell-positive type.
Abbreviations: The same as illustrated on Fig.
4, % 0.01<P<0.05 **, P<0.001 vs. NL.
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Fig. 6. Incidence of positive cases and types of
staining pattern of a;-antitrypsin in the intra-
hepatic biliary epithelium in normal and diseased
livers.
Staining pattern: [, many cell-positive type;
FZZ4 , all cell-positive type.
Abbreviations: The same as illustrated on Fig.
4. * 0.01<P<0.05 ** P<0.001 vs. NL.
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staining pattern of IgG in the intrahepatic biliary

epithelium in normal and diseased livers.

Staining pattern: [, many cell-positive type;

, all cell-positive type.

Abbreviations: The same as illustrated on Fig.

4,
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Fig.8. Incidence of positive cases and types of

staining pattern of secretory momponet in the

intrahepatic biliary epithelium in normal and

diseased livers.

Staining pattern: [], many cell-positive type ;

, all cell-positive type.

Abbreviations: The same as illustrated on Fig. 4.
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Fig.10. Incidence of positive cases and types of

staining pattern of IgM in the intrahepatic biliary
epithelium in normal and diseased livers.
Staining pattern: [], many cell-positive type;
£, mixed type ; , all cell-positive type.
Abbreviations: The same as illustrated on Fig. 4.
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Fig.9. Incidence of posisivd cases and types of

staining pattemn of IgA in the intrahepatic biliary
epithelium in normal and diseased livers.
Staining pattern: [C], many cell-positive type ;
=3, mixed type; , all cell-positive type.
Abbreviations: The same as illustrated on Fig. 4.
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Fig.11. Incidence of positive cases and types of

staining pattern of joining chain in the intra-
hepatic biliary epithelium in normal and diseased
livers.

Staining pattern: ("], many cell-positive type ;
[, mixed type: , all cell-positive type.
Abbreviations: The same as illustrated on Fig.4.
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Fig.12. Interlobular biliary epithelium of normal liver. The basolateral
plasma membranes and the small vesicles of the epithelial cells are positive
for IgA (membranous type). Immunoelectron microscopy, x7,800.

Fig.13. Interlobular biliary epithelium in the same case as shown on Fig. 12.
The cytoplasm of an epithelial cell is positive for IgG (intracytoplasmic
type). Immunoelectron microscopy, x7,200.
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Fig.14. Higher magnification of a portion of Fig. 13, showing a positive
reaction for IgG in the extramitochondrial areas of the cytoplasm. M,
mitochondria. Immunoelectron microscopy, x45,000.

Fig. 15. Interlobular biliary epithelium in the same case as shown on Fig. 12.
The basolateral plasma membranes and the extramitochondrial areas of
the cytoplasm of the epithelial cell are positive for IgA (membrane-
cytoplasmic type). Left upper and lower cells show membranous type.
Immunoelectron microscopy, % 15,000.
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Tablel. Types of staining pattern of plasma proteins and their incidence in
the interlobular biliary epithelium of normal liver under immunoelectron

microscopy.
Staining pattern  albumin fibrinogen ?r;?:rslitril_ G Cs;]:;?r?g ¢ leA 1M jgig]aiinng
Membranous type 0 0 0 3 5 2 2
gsjcytop]asmic 4 3 1 0 4 1 1
Nombrae cyto 0 0 0 0 5 2 2
AT B

Fig.16. Interlobular biliary epithelium of normal liver. The basolateral
plasma membranes, the nuclear membrane, rough endoplasmic reticulum,
Golgi complexes (1) and the small vesicles of the epithelial cells are
positive for secretory component (membranous type). N, nucleus.

Immunoelectron microscopy, x12,000.
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Fig.17. Higher magnification of a portion of Fig.16, showing positive
reaction for secretory component on the basolateral plasma membranes

(J), Golgi complexes (G) and the nuclear membrane (1). Immunoelectron
microscopy, X 78,000.

Fig.18. Higher magnification of a portion of Fig.16, showing positive
reactions for secretory component in the small vesicles of the lateral

interdigitating plasma membranes (1). Immunoelectron microscopy, x
40,000.
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Fig.19. Mucous cells of the periductal extramural mucous gland of normal
liver. They contain many granules with low electron density and are poor
in the intracellular organella. The nuclei locate in the bottom of the cells.
Electron microscopy, X 6,000.

Fig.20. Mucous cells of the periductal extramural mucous gland in the same
case as shown on Fig.19. The mucous granules in the right side of the
cells show positive reaction products by methenamin-silver stain. Electron
microscopy, %6,000.
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Fig. 21. Intermediate cells of the periductal extramural serous gland in the
same case as shown on Fig.19. They contain both mucous granules and
dilated rough endoplasmic reticulum (1). Electron microscopy, X 6,000.

L

Fig.22. Proliferative cholangitis of the large intrahepatic bile duct contain-
ing gall stones. The surface biliary epithelium, intramural glands (I) and
extramural glands (E) of the bile duct show a marked proliferation. The
stroma shows chronic inflammatory changes with lymph follicle formation
(F). Hematoxylin and eosin, x60.
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Fig. 23. Incidence of positive cases and types of
staining pattern of plasma proteins in the
periductal glandular epithelium in 6 cases of
normal liver.

Staining pattern: [, many cell-positive type;
.mixed type; 4, all cell-positive type.
”: Number of positive cases.
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Fig. 24. Incidence of positive cases and types of
staining pattern of plasma proteins in the
periductal glandular epithelium in 13 cases of
hepatolithiasis.

Staining pattern: [_1, many cell-positive type;
.mixed type; EZ1, all cell-positive type.
7 : Number of positive cases.
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Fig.25. Periductal extramural serous glands of liver with hepatolithiasis.
All of the epithelial cells show positive staining for secretory component
(all cell-positive type). Peroxidase-antiperoxidase counterstained with
hematoxylin, X 350.

Table 2. Types of staining pattern of plasma proteins and their incidence in the periductal
glandular epithelium of normal liver under immunoelectron microscopy.

Staining pattern albumin cie;'x:;eotr?gt IgA IgM jgi;;inng
Membranous type 0 2 1 1 1
{;tpr:cytoplasmic 1 0 1 1 1
Memb.rane-cyto— 0 0 1 1 1
plasmic type

No. of cases 1 2 2 2 1

studied
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The presence and distribution of plasma proteins in the intrahepatic biliary duct
epithelium and periductal glandular epithelium in a variety of liver diseases, and their
significance —immunohistochemical and immunoelectron microscopical study of
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Abstract

The presence and distribution of plasma proteins in the intrahepatic biliary duct epithelium
and periductal glandular epithelium were studied by immunohistochemistry and immunoelectron
microscopy to learn the function of these epithelial cells. The materials consisted mainly of
biopsied livers with a variety of liver diseases. Immunohistochemically, secretory component (SC)
was demonstrated in the cytoplasm of the all biliary epithelium in almost all livers, both normal
and diseased. Using immunoelectron microscopical technique, it was found that SC was
localized in the basolateral plasma membranes, nuclear membranes, rough endoplasmic reti-
culums, Golgi complexes and small vesicles. This suggests that the biliary epithelium has the
ability to synthesize SC. 1IgA, IgM, and joining chain (J chain) were also detected in a similar,
but not identical, manner ; for example, IgA was found only in the basolateral plasma membranes
and vesicles. Thus, it would appear that SC links polymeric IgA and/or IgM on the duct
epithelial membrane, and subsequent intracellular transport and excretion of the complexes into
the bile occur. Albumin, fibrinogen and a-antitrypsin (AAT) were demonstrated in the
cytoplasm of some, but not all, of the intrahepatic biliary epithelium in 85 to 100% of
hepatolithiasis, extrahepatic cholestasis, and primary biliary cirrhosis, while only in 33 to 47% of
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normal livers. Under immunoelectron microscope, their cytoplasms showed a diffuse stain of
these proteins. The data imply cytoplasmic absorption of the biliary substances, including the
three proteins, from the bile as a result of the increasing permeability of the biliary epithelium in
the biliary diseases. Immunohistochemical observations of the periductal glandular epithelium
showed findings approximately similar to those of the ductal epithelium : SC was found in nearly
100% of livers with hepatolithiasis and of normal livers. IgA, IgM, and J chain were also
positively stained with different incidences in many of the livers of both diseased and normal.
The prevalence of the livers with positively stained glandular epithelium for each protein,
mentioned above, did not differ significantly from that of the livers with positively stained biliary
epithelium. Thus, the results obtained lead to the concept that the periductal glandular
epithelium is also capable of synthesizing SC, and secreting IgA and IgM, and contributes largely
to give rise to a local immunologic state against biliary infection in the duct obstructive diseases.




