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Table 1. Lectins used in histochemical studies

Lectin (Agglutinin) Carbohydrate specificity
: “é:);;:;navalin A (Con A) o a-DfMannose,rv-I')féillcose

Peanut agglutinin (PNA) 5-D-Gal(1—-3)-D-GalNAc
(I%Rigxzﬁ)cmnmunis agglutinin-I 2-D-Galactose
(([]Jlggflu)ropaeus agglutinin-I a-L-Fucose
(]i))(}éil)ws biflorus agglutinin N-Acetyl-a-D-Galactosamine
Wheat germ agglutinin (WGA) gi;{\ige;ziléﬁ(1—»4)—D—Glucosamine,
(LLiI/)rK)lus polyhemus agglutinin Sialic acid

N-Acetyl-D-Galactosamine,

Soy bean agglutinin (SBA) D-Galactose

Maclura pomifera agglutinin

(MPA) Galactose
Griffonia simplicifonia-1 (GS-I) a-Galactose
Griffonia simplicifonia-I1 (GS-1I) a-N-Acetyl Glucosamine

linhibitory
sugar

Glucose

Lactose

Gial

«a-Fucose

GalNAc

GlcNAc

Sialic acid

Gal

Gal

Gal
GleNAc

Lectins were obtained from E. Y. Laboratories, U.S.A.
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1 fbEro ik
i Ag{L (SUL-AB (pH 1.0
2) EERMALE
a-7 3 7 — % (AMYL) (SIGMA, U.S.A.)-PAS?
¥ 7 Y #— (SIAL) (fH4k32, HA)-AB pH 2.5
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3) VI vRIGORE
Table l TR Lk X 5K v 277 vieiT A EEY IOmMOBECV 7+ v
KISz TR e Lic, 2 RMBAORRBE~ LA v £ —LOREXHSIC
B DAB O A CHAE Ulckt BRFf 3 Rl K Lic,
FEERAMENL, 26% 72— 7 AT e P X b EER, Bk, Lowicryl KAM™® iz @i#
L, 8= v %8 PA-F4»rxe ¥ 7y (TCH-EAR SPP KIGx{Tio1c,
¥t < 25% FAx—AT AT KL 2% MEBgLA A Ly AR K DREER, W
$eus Quetol-812 |/ L, v 7 v &S X 5 ERE LK L, JEM-100S w THE LT,

# B

7 2B, P ALK 60~80 cm A13E & THEE Uiz, ABFFICHM Lickl
L #EFbem DS TR T TIEBROEE T AT ERLIELIAS LOCH
M LT\ (Fig. 1), ¥4, SHFIBROXTHOTs b0 bBobhi (Fig 2), RE
EBBEE LR L VY, IPARoRERCEAShEL, MeEkehc="4v
VI D S TR R T Fe (Fig. 8), BB BRI M BeF i 0.5~1 pm
BEOETHEEOE LI WMHMNRD LN (Fig. 4), ZO5WWTE280nm BEOETH
JED s aH LTz (Fig. 5),

7 2 D IR OB A EE O SRALFEMEIGORERE Table 2D X 5 Th o1,

+ oIS RO M E S D S D W PAS T4 ORBEORIGE R L (Fig.
6), AMYL-PAS @\ T4+ D RIGHDETR@BD LI, ¥, PA-TCH-SP
RIGCH T O3, MMER L0 2L EBCRIGE R (Figs. 7~9), Lo, 4
Wty D T S0 B LT £ 280 nm FREE OB FHEEE O B\ 5 D RIGHEAI MO 5 W B O 5
HRE L B » 1z (Fig. 10),

AB (pH 1.0) @ 8\ Ci M a2 s iR b 5 4 ik — i Rt & R L (Fig.
11), Hffbic X b FORE MBS IR Lic, AB(pH 2.5) ik s\ Tk Wit «
DREE DGR L (Fig. 12), SIAL-AB (pH 2.5) I X h $XTO 5 W4 O KIG ¥IT IR 5
L7z, AB (pH 25)-PAS it ik PAS it X » B KIS LIc b DRFREERCRIGL, W
B RIG L d DR FEACKIE Lz (Fig. 13), TZ i+ 7 WHORIE L BD L
hre,

s MIfao PO-LT-DAB i+ 5 Rz AVicv 75 vo@ e X b, £0
g ERNREDLRE, T b, PO-DBA-DAB, PO-RCA-1-DAB, PO-GS-1-
DAB LUAD 8D Vv 7 # vic F DR IGHN R DL, PO-Con A-DAB, PO-LPA-
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Table 2. Histochemical carbohydrate reaction of
duodenal glands in the pig

Epithelial cells

Reactions

Granules in Free

the cytoplasm surface
PAS 1-3 1-3
AB (pH 10) 1 1
AB (pH 2.5) 1-3 1-3
AB (pH 2.5-PAS 1-3 1-3
SUL-AB (pH 1.0) 2-3 2-3
AMYL-PAS 1-3 1-3
TZ 2 2
Con A 2 2
PNA 1-3 1-3
RCA-I 0 0
UEA-I 1-3 1-3
DBA 0 0
WGA 1 2
LPA 2 2
SBA 1-3 1-3
MPA 1-3 1-3
GS-1 0 0
GS-11 1 2

Staining intensities 0=negative, 1=weak, 2=moderate, 3=strong

DAB T, Mz —&c kIt L (Fig. 14), PO-GS-1I-DAB, PO-WGA-DAB T34
Ja o BRI < AVERICBR < RUG L (Figs. 15,16), Zh B d PO-LT-DAB ik PAS i@
BOTRD bR BT 5 GO ZIRD S hich -7, Li L, PO-PNA-
DAB, PO-SBA-DAB, PO-UEA-1-DAB, PO-MPA-DAB ciz#ilafhc k13 5 RIGHD
#ENFED BRI, PO-PNA-DAB, PO-SBA-DAB Ti3, PAS C#i{ KT 5 b D% H
T5EMAL, PAS KHRIET 2 0% HT5 IR A b~ 55 < /IG L (Figs. 17,
18), %7z, PO-UEA-1-DAB, PO-MPA-DAB <Ti¥, PAS i Rt T 5 bD%ET 5
Jpih, PAS @B RIGT 53 D% F T 5 M~ < KIS Lz (Figs. 19, 20),

% -

FIEIBIR O BEIF TR Wepfer DR LK, 7o 4 Af gy 1222 5 A%
§1,11,12,22~25), %ﬁaf“]tﬁﬂ%@%azﬁﬂ@@@ﬁ%zo,zﬁ-&&)’ ’%ﬁﬂ"] fI%OD%}KﬂHHao)%%Z,G,U,M)
I EBBEEMCOWTHEL TlebhTw3d, L, MbAEEEMcEE B X217k
> TWBEEZLNRTWBTIEBE X b 5W S5 5O BT 2T ORI LED
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TR E A F ST~ - Ak - 4R Hotchiss 17 X 38 2 v EEg-shiff KISOBE A
ik B 5 RO BB, 19850 FERBT D ara VE TAYT VE, T
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1T ZHEBROSUHOESEREOMBILFIMEC I Y, ~ v APH, 5, 10, vy
SR =R B S LA I I S ol Y i 7RI ey D2ZUNERyISZULUNE
E oy P TR, V<A T AR AR S ETAMMEL ST LW
Lo -> T3, KRR ET B 7 &2 OMPISEAK 5 cm O ZIFBIRIC R T,
HMREALBCE IR0 WWIPAS LI VEAORBECKIGL, ZORGI a-7 3 7 —
M X ) EHE TR, cofWpc sy 2 -7y va@bbhithote, Th
i, TRy B 2B B k2 IO v P OfRE-BT D, T,
DS WE PAS i35, AB(pH 1.0), AB(pH 25) it KiG L, BBk X h FoK
IEHEAME X h, SIAL-AB (pH 25) @ W T EDORIGHIMET Licz sk b, 0%
WP RS X O Y 7 AR S UMEREEAFE L, Chbix, T2k
RIGTHZ ENDIRMICKT 2 T WL v 7BELCHEETHAZERAHELNT
b5,

BHELV AL COBORMEBRET L HEDO-~2L LT, YRl vEMc X kL,
FLTHUATATF e FEEF A AL AL FICRERIY, FhEEAELYAWTIR
b5 FH: (PA-TCH-SP KIE) #1967 4 Thiery® ww X hBFK S hic, LaL, 20k
BT ZEBROBEOBHW M EIRAE TROLALY., SEHOBE X
h, SWY, BRER IV CEBRRIGARD LR, BEAEOMANC KT 5T
BicB83 % Meutra and Leblond® o4~ + 3 o4 75 72 X HAWME T, EEOHICEK
GARAOWMIMA/ NI TERSh T EBALXEDR, —~HBEOMMI I o
BCARIh MEN A CEBRATHEEGTAL LTV, B 7 4 T+ HEBERTCRWT,
PA-TCH-SP RIGCHWH R LV I RBER IEERDZ L0 b A Ml st 28
EAHOBBEORY S 24 PEBIBWTHEREINDDOTHHEELORD, T, »
WD 6 M 7% 280 nm BEE D PA-TCH-SP K0 RIGH: DB\ 3T, #EA
BORHABDOEY ThHEEZD, &R oBETIX, 7 v FMEBOAIWHE X
O Wikic PA-TCH-SP RIGO K BILTH B PA-TCH-SP-PD RIS & b, $ERH
MEAEEEZ DR TWREBRFEEN S ORI WERNC I RIGEED TS, 20 &
5 E+ TIRBRO W OBEABEOMA L ELZ LI HE 280 nm BEOR b KIS%
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Summary

The purpose of this study was to investigate the histochemical localization of complex
carbohydrates in the duodenal glands of pig. Seventeen young adult pigs were examined
in the present study. Tissue pieces of the duodenal glands were removed from the 5cm
caudal part of the pyloric region and immediately fixed in 10% formalin containing 2%
calcium acetate for 48 h at room temperature. The tissue samples were dehydrated,
paraffin embedded, cut 5pm thick, and stained by the following methods; hematoxylin-
eosin (H-E), periodic acid-Schiff (PAS) without prior digestion with a-amylase, alcian blue
AB (pH 1.0), AB (pH 2.5) with or without prior digestion with sialidase, sulfation, AB
(pH 2.5)-PAS, coupled tetrazonium salt procedure (TZ), and the following lectins labeled
with horseradish peroxidase (PO) were also used. They were concanavalin A (Con A),
peanut agglutinin (PNA), Ricinus communis agglutinin-I (RCA-I), Ulex europaeus agglutinin-
I (UEA-I), Dolichos biflorus agglutinin (DBA), wheat germ agglutinin (WGA), Limulus
polyhemus agglutinin (LPA), soybean agglutinin (SBA), Maclura polyhemus agglutinin
(MPA), Griffonia simplicifonia-1 (GS-I), and Griffonia simplicifonia-Il (GS-II). The color
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was developed by the peroxidase with diaminobenzidine (DAB) and hydrogen peroxidase.

The oval nucleus of the epithelial cells of the pig duodenal gland was situated basally
in the cytoplasm. The secretory epithelial cells showed moderately to strongly positive
reactions when tested for carbohydrate groupings. In the control which was subjected to
enzymic digestion, the intensity of AB (pH 2.5) became weaker after sialidase. Sulfation
increased the intensity of the AB (pH 1.0) reaction. The epithelial cells showed positive
but their staining intensities varied following the application of lectins. In these cells,
relatively strong reactions were found to be confined to PO-Con A-DAB, PO-PNA-DAB,
PO-UEA-I-DAB, PO-WGA-DAB, PO-SBA-DAB, PO-MPA-DAB, PO-GS-II-DAB and
PO-LPA-DAB.

The present results indicated that the epithelial cells contained neutral and acidic
glycoproteins with different saccharide residues such as a-D-mannose, a-D-glucose, 8-D-Gal
(1-3)-D-GalNAc, a-L-fucose, N-Acetyl-B (1—4)-D-glucosamine, N-Acetyl-D-galactosamin,
D-galactose, galactose, a-galactose, and sialic acid.
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Explanation of Figures
Section of 5cm caudal of the pyloric region. In this part, duodenal glands
were fully located in the submucosa. H. E stained, X14.
Excretory duct opened into base of villi. H. E stained, X50.

The epithelium consists of a single layer of columnar cells containing a basally
situated nucleus. H. E stained, Xx320.

The epithelium contains 0.5~1 m low density secretory granules in cytoplasma.
A few microvilli projected into the lumen. Uranyl acetate and lead citrase
stained, X2500.

Low density secretory granules contained about 280 nm high density granules
(arrow). Uranyl acetate and lead citrate stained, x12000.

The secretory epithelial cells exhibit various moderately to strongly positive
reactions. PAS stained, X50.

Secretory granules exhibit positive reactions of varying intensities. K4M
embedded and PA-TCH-SP stained, X5000.

Microvilli exhibit positive reactions of varying intensities. K4M embedded
and PA-TCH-SP stained, X25200.

Secretory granules and elements of the Golgi apparatus(G) exhibit positive
reactions of intensities. K4M embedded and PA-TCH-SP stained, X 25200.

PA-TCH-SP positive secretory granules consist of a low density area. K4M
embedded and PA-TCH-SP stained, X29400.

The secretory epithelial cells exhibit weakly positive alcianophilia. ABpH 1.0
stained, X50.

The secretory epithelial cells exhibit various positive alcianophilia. ABpH 2.5
stained, X50.

The secretory epithelial cells exhibit various positive reactions. ABpH 2.5-PAS
stained, X50.

The secretory epithelial cells exhibit weakly positive reactions. PO-LPA-DAB
stained, X50.

The secretory epithelial cells exhibit positive reactions. PO-WGA-DAB stained,
X 50.

The free surface showed markedly positive reactions. PO-WGA-DAB stained,
X 270.

17 & 18. PAS positive cells (arrow) exhibit weakly positive reaction by PO-PNA-

DAB. x50.

19 & 20. PAS weakly positive secretory cells (arrow) exhibit positive reaction by

PO-UEA-I-DAB. x50.
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