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Table 1. Lectins used in histochemical studies

Lectin (Agglutinin) Carbohydrate specificity Inhibitory sugar
Concanavalin A (ConA) a-D-Man, a-D-Glu a-Methyl-Man
Peanut agglutinin (PNA) 8-D-Gal-GalNAc, D-Gal Gal
Ricinus communis agglutinin-I (RCA-I)  a/53-D-Gal Gal
Ulex europaeus agglutinin-1 (UEA-T) a-L-Fuc Fuc
Dolichos biforus agglutinin (DBA) a-D-GalNAc GalNAc
Wheat germ agglutinin (WGA) a/3-D-GlcNAc, NeuNAc GleNAc
Limulus polyhemus agglutinin (LPA) NeuNAc NeuNAc
Soybean agglutinin (SBA) a/3-D-GalNAc, a-D-GalNAc  GalNAc
Maclura pomifera agglutinin (MPA) Gal Gal
Griffonia simplicifonia-1 (GS-I) a-Gal Gal
Griffonia simplicifonia-11 (GS-II) a-GluNAc GlcNAc

Abbreviations: Man=mannose, Glu=glucose, Gal=galactose, GalNAc=N-acetylgalacto-
samine, Fuc=fucose, GleNAc=N-acetylglucosamine, NeuNAc= N-acetylneuraminic acid
(sialic acid). Lectins were supplied by E.Y. Laboratories, U.S.A.
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Histochemical carbohydrate and lipase reactions in

the duodenal glands of the horse

Reaction Mucous cell Serous cell
PAS 2-3M 1 M**
AMYL-PAS 2-3M 1 M**
AB (pH 1.0 1B 1 B**
SUL-AB (pH 1.2) 2B 1B**
AB (pH 2.5) 2-3B 1 B**
SIAL-AB (pH 2.5) 1-2B 0-1 B**
TZ 0-1Br 2 Br**
Po-ConA-DAB 1Br 1Br
Po-PNA-DAB 1 Br* 1Br*
Po-RCA-I-DAB 0 0
Po-UEA-I-DAB 1 Br* 1 Br+*
Po-DBA-DAB 1Br 1Br
Po-WGA-DAB 2Br 1 Br**
Po-LPA-DAB 0 2Br
Po-SBA-DAB 0 0
Po-MPA-DAB 2Br 1 Br**
Po-GS-I-DAB 2Br 1 Br**
Po-GS-1I-DAB 2Br 1 Br**
Lipase reaction 0 2Br

Reaction intensities: 0=negative reaction, 1-3=the number being proportional to the

intensity of the reaction, *=basal portion, **=apical portion.

Abbrevations: PAS=

periodic acid-Schiff, AMYL=amylase-digested, AB=alcian blue, SUL =sulphation, SIAL =
sialidase-digested, TZ =tetrazonium coupling, M = magenta, B=Blue, Br=brown.
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Summary

Complex carbohydrates contained in glandular cells of the horse duodenal gland were
examined by using a new method developed for histochemical studies on carbohydrates.

In horse the duodenal gland was distributed in the uppermost part of the small
intestine ending at a point about 6 m caudal to the pylorus. It consisted of two types of
cells, mucous and serous cells. The former was found in glands distributed almost all
over this part. The latter was present in glands distributed restrictedly to the uppermost
part of the small intestine ending a point about 10 cm caudal to the pylorus.

The cytoplasm of the mucous cell contained neutral glycoproteins with different
saccharide residues as a-D-mannose, N-acetyl-8 (1—4)-D-glucosamine, galactose, a-galactose,
a-N-acetyl glucosamine, 8-D-Gal (1—3)-D-GalNAc, a-L-fucose and sialic acid.

The cytoplasm of the serous cell contained neutral and acid glycoproteins with different
residues such as a-D-mannose, a-D-glucose, B3-D-Galactose (1—3)-D-N-acetyl-galactose,
a-L-fucose, N-acetyl-a-D-galactosamine, N-acetyl-8 (1—4)-D-glucosamine, galactose, a-gal-
actose, a~N-acetyl-glucosamine and sialic acid. It was clarified for the first time that
the serous cell of the equine duodenal gland contained lipase, which was an enzyme for
digestion.
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Explanation of Figures

Two types of cells form the terminal portion of each lobule in the gland
present over an extending to a point about 10cm caudal to the pylorus.
Mucous cells (Mu) are present in all the gland located throughout the duo-
denum. Serous cells (Se) are found area to a point about 10cm caudal to
the pylorus. H.E stained, Xx30.

The mucose cells contain low density secretory granules in cytoplasm. In
these cells the nuclei are round, locate near the basement membrane, and

have distinct nucleoli. Uranyl acetate and lead citrate stained, x2500.

The serous cells contain 0.6 m high desity secretory granules (arrowhead)
in cytoplasm. In these cells the nuclei are round in shape and locate
almost at the center of the cytoplasm. Uranyl scetate and lead citrate stained,
X 2500

The mucous cells and the serous cells weekly react with Po-PNA-DAB
reaction. The mucous cells are restricts to such part of the cell as adjacent
to the basement membrane by Po-PNA-DAB reaction. A reaction is notice
exclusively in the part of the serous cells basing the lumen. Po-PNA-DAB

reaction, X30.

The mucous cells and the serous cells react with Po-UEA-I-DAB reaction.
The mucous cells are restricted to such -part of the cell as adjacent to the
basement membrane by Po-UEA-I-DAB reaction. A reaction is notice
exclusively in the parts of the serous cells basing the lumen. Po-UEA-I-
DAB reaction, X30.

The mucous cells and the serous cells react with Po-GS-II-DAB reaction.
The mucous cells show a particularly strong reaction. A reaction is notices
exclusively in the part of the serous cells basing the lumen. Po-GS-II-DAB

reaction, X 30.

The mucous cells and the serous cells exhibit various positive alcianophilia.
AB (pH 2.5) stained, x30.

Only the serous cells react strongly to the lipase reaction. Lipase reaction,
X 30.
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