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Abbreviations : AB, Alcian blue ; ABC, Avidin-biotin-peroxidase complex ;: Con-A, Con-
canavalia Ensiformis; DAB, 3,3-Diaminobenzidine; DBA, Dolichos Biflorus; dPAS,
diastase Periodic acid Schiff ; GS-1, Griffonia Simplicifolial; HE, Hematoxylin and eosin ;
HID, High iron diamine; HPA, Helix Pomatia; LcH, Lens Culinaris; Lotus, Lotus
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Tetragonolobus; MPA, Maclura Promifera ; PBS, Phosphate buffered saline ; PEA, Pisum
Sativum ; PHA-E, Phaseolus Vulgaris E; PNA, Arachis Hypogaea; RCA, Riccinus Com-
munis ; SBA, Glycine Max ; STA, Solanum Tuberosum; UEA-I, Urex Europeaus1; VFA,

Vicia Faba ; WGA, Triticum Vulgaris.
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Table 1. Carbohydrate-binding specificity of five groups of lectins

Lectin Carbohydrate-binding specificity

D-Mannose(D-Glucose)-binding lectins
a-D-Man> a -D-Gle> a-GlcNAC
VFA a-D-Man> a -D-GlcNAc

Con—A

PHA-E B-D-Gal (1—4) - 8-D-GlcNAc- (1—2) - &-D-Man
LcH a-D-Man> a -D-Gle, «-D-GlcNAc
PEA a-D-Man> a-D-Glc> a-D-GlcNAc

2-Acetamido-2-deoxy-D-Glucose-binding lectins
STA B-D-GlcNAc- (1—4) - [ 5-D-GlcNAc- (1-4)] ;- B -D-GleNAc
WGA {B (1—-4) -D-GIcNAc} ,, D-GlcNe

2-Acetamido-2-deoxy-D-Galactose-binding lectins

DBA a-D-GalNAc

SBA a-D-GalNAc> B-D-GalNAc> a-D-Gal
HPA a-D-GalNAc, a-D-GlcNAc, a-D-Gal

D-Galactose-binding lectins

PNA B-D-Gal (1-3) -D-GalNAc>D-GalNH; = « -D-Gal

GS—1
MPA a-D-Gal
RCA—1 f-D-Gal

L-Fucose-binding lectins

UEA—1 a-L-Fucose

a-D-Gal> a-D-GalNAc

Lotus a-L-Fucose, a-O-me-Fucose

Con-A, Concanavalia Ensiformis; VFA, Vicia Faba; PHA-E, Phaseolus
Vulgaris E; LcH, Lens Culinaris; PEA, Pisum Sativum: STA, Solanum
Tuberosum ; WGA, Triticum Vulgaris; DBA, Dolichos Biflorus ; SBA,
Glycine Max; HPA, Helix Pomatia; PNA, Arachis Hypogaea: GS-1,
Griffonia  Simplicifolia [ ; MPA, Maclura Promifera; UEA-1, Urex
Europeaus 1 ; Lotus, Lotus Tetragonolobus.
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Fig.1. The mean score of lectin positive ratio of D-Mannose (D-Glucose)-binding lectins.
The mean score is equivalent to the percentage of lectin positive cells in the parenthesis.
Con-A, Concanavalia Ensiformis; VFA, Vicia Faba; PHA-E, Phaseolus Vulgaris E;

LcH, Lens Culinaris ; PEA, Pisum Sativum.
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Fig.2. The mean score of lectin positive ratio of 2-Acetamido-2-deoxy-D-Glucose-binding
lectins. Illustrations similar to those on Fig.1. STA, Solanum Tuberosum; WGA,

Triticum Vulgaris.
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Fig. 3. The mean score of lectin positive ratio of 2-Acetamido-2-deoxy-D-Galactose-binding
lectins. DBA, Dolichos Biflorus; SBA, Glycine Max ; HPA, Helix Pomatia.
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Fig.4. The mean score of lectin positive ratio of D-Galactose-binding lectins. PNA,
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Legends for photographs

Photol. The extramural mucous glands of the
stone-containing duct stained by dPAS-AB pH
2.5 (a) and HID-AB pH 2.5 (b). AB-positive (a)
and HID-positive (b) acid mucin predominates
largely dPAS-positive neutral mucin. X200,

Photo 2. Electron micrograph of the extramural
mucous glands. There are many mucous
granules containing low electron density
materials in the cytoplasm mostly of supranu-
clear region and scanty organelles.

Photo 3. The intramural mucous glands of the
stone-containing duct stained by dPAS-<AB pH
2.5 (a) and HID-AB pH 25 (b). Note dPAS-
positive (a) and AB- and HID-negative (b) neutral
mucin in the cytoplasm. X200.

Photo 4. The extramural poorly secretory glands
of the stone-containing duct stained by dPAS-AB
pH 2.5. There is a little amount of mucin in the
luminal border and subborder area. AB-positive
acid mucin predominates. X200.

Photo 5. Electron micrograph of the extramural
poorly secretory glénds There are a few
mucous granules (arrows ) in the apical portion
and scanty rough endoplasmic reticulum and

mitochondria.

Photo 6. The bile duct epithelium in normal liver
stained by dPAS-AB pH2.5. There is a little
amount of mucin in the luminal border and
subborder area. AB- positive acid mucin
predominates. x200.

Photo 7. Pyloric glands (a), foveolar epithelium (b)
and duodenal epithelium (c) stained by dPAS-AB
pH 2.5. dPAS-positive neutral mucin was
predominantly found in a and b, while there is a
little amount of AB-positive acid mucin in the
luminal border of duodenal epithelium (c). X
200.

Photo 8. The intramural acid mucin glands of the
stone-containing duct treated with Con-A (a),
PEA (b) and WGA (¢). Con-A incorporates with
only the non-mucinous portion of the cytoplasm
(a), while PEA and WGA incorporate with
mucin-positive area of cytoplasm (b, c). X200.

Photo 9. The extramural poorly secretory glands
of the stone-containing duct treated with Con-A
(a), PEA (b) and WGA (c). Con-A reacts with the
cytoplasm (a). WGA binds with mucin-positive
luminal border and subborder area (c). PEA
reacts with not only the mucin-negative cyto-
plasm but also mucin-positive luminal border
(b). X200.

Photo 10. The bile duct epithelium in normal liver
treated with Con-A (a), PEA (b) and WGA (c).
Note Con-A and PEA-positive cytoplasm but
mucin-positive luminal border is avoided (a, b).
WGA reacts with either mucin-positive luminal
border or subapical cytoplasm (c). X 200.

Photo 11. Pyloric glands (a), foveolar epithelium
(b) and duodenal epithelium (c) treated with Con-
A. Con-A does not bind with mucin-positive
areas in the apical portions, but with the other
parts of cytoplasm. X200,

Photo 12. Pyloric glands (a), foveolar epithelium
(b) and duodenal epithelium (¢) treated with
WGA. WGA reacts with mucin-positive areas,
but not with the non-mucinous cytoplasm. X
200.

Photo 13. Bile ductular epithelium in normal liver
treated with Con-A (a) and WGA (b). Con-A
binds with the non-mucinous cytoplasm (a) but
WGA binds with only the luminal border (b). X
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200. arrows). Con-A reacts with the cytoplasm of

Photo 14. Hepatocytes from liver with hepato- almost all hepatocytes (c), while GS-1 shows a
lithiasis. The bile canalicular membrans are focal accumulation within the cytoplasm (d). X
positive for RCA-I (a, arrows) and WGA (b, 200.

Lectin Binding Activity of the Epithelium of the Intrahepatic Bile Duct Glands and
Covering Epithelium of the Duct in Normal Human Livers, Livers with Hepatolithiasis
and Gastric Mucosa.—a Comparative Study Katsuhiko Saito, 2nd Department of
Pathology (Director : Prof. G. Ohta), School of Medicine, Kanazawa University, Kanazawa 920—
J. Juzen Med. Soc., 95, 930—945 (1986)

Key words : lectin, mucus, glycoprotein, hepatolithiasis, intrahepatic periductal gland.
Abstract

Previous studies from our laboratory indicated that the proliferation of intrahepatic periductal
glands is one of the characteristic histopathological features in hepatolithiasis and that the glands
are capable of producing the mucin. Sixteen lectins, known to have an activity to bind the
specific carbohydrate residue, were used in the present study to examine the carbohydrate moiety
of the mucin of intrahepatic bile duct system in normal (twelve in number) and hepatolithiasis
(twelve) livers. Lectins were stained by the avidin-biotin-peroxidase complex method and
histochemical stains for mucin were performed simultaneously on serial sections. The results
obtained were as follows.

(1) A battery of sixteen lectins were classified into three groups, on the basis of whether the
lectin binding activities were observed in mucin-positive or -negative regions of the cytoplasm.
Lectins of the first group, which did not bind with mucin-positive regions but with mucin-negative
regions of the cytoplasm, included Con-A, VFA and PHA-E. Lectins of the second group, which
bound both with mucin-positive and -negative portions, consisted of LcH and PEA. Lectins in
the third group, which bound only with mucin-positive regions, were STA, WGA, DBA, SBA,
HPA, PNA, GS-I, MPA, RCA-I, UEA-I and Lotus.

(2) Based on the findings of the carbohydrate specificity of binding with individual lectins, the
mucin of intrahepatic bile duct system in normal and diseased livers contained abundant N-
acetylglucosamine, galactose and fucose but contained neither mannose nor glucose. The latter
two were diffusely stained in the cytoplasmic portion having no mucin.

(3) The periductal glands were divided into three types: acid, neutral, and little or no mucin.
The lectin binding activity, however, did not differ between the glands of acid mucin type and
those of neutral mucin type. Also, no difference in the quality of mucin was found between
normal and hepatolithiasis livers.

(4) The little or no mucin type of the gland often revealed a transition to the acid or neutral
mucin type in hepatolithiasis livers. This suggests that the former is a precursor of the latter two.

(5) A close similarity in the lectin binding capacity between the neutral mucin-positive
periductal glands and the pyloric glands implies that periductal glands of neutral mucin type may
result from the pyloric gland metaplasia.
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