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Table 1. Lectins used for identifying carbohydrate residues

Lectins Source Major sugar specification

DBA  Doalichos biflorus o —N-acetyl -D-galactosamine

SBA Glycine max o/B-N-acetyl-D-
galactosamine

PNA  Arachis hypogaea Galactosyl-(3-1, 3)-N-acetyl -

D- galactosamine
BSL-1 Bandeiraea o-D-galactose

simplicifolia

RCA-1 Ricinus communis B-D-galactose

SWGA Triticumvulgaris 3~N-acetyl -D-glucosamine
UEA-1 Ulex europaeus o-L-fucose

ConA  Canavalia ensiformis a-D-mannose, o -D-glucose

SWGA, succinylated WGA.

093412, 3ts} w33t B
T-2 adehyde fuchsin pH 1.7-alcian blue

594¢ AHgstee

Z-& acian blue pH 1.
EEE
H

°

3. SELEoll it lectin==|5t5}

A7lel HeolHal lectinz#] 3135 13}
o galetdsl =xe 3% methanolic hydrogen
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Table 2. Staining properties with conventional histochemistry of
duodenal mucosa of cold-treated chipmunks

o3

=%

Table 3. Staining properties with lectin histochemistry of du-
odenal mucosa of cold-treated chipmunks

Cold-treated group

Cold-treated grou )
Staining  Cells  Gontrol grop Lectins  cells o0l
group 3 months 5months 9 months 3months 5 months 9 months
PAS VGC 2~3 2~3 1~2 1~2 DBA VCC/IGZV 0~12 0/1~2 0/0~1 0/0
CGC 2~3 2~3 1~3 0~2 CCC 0~1 0~1 0~1 0
BRG 1~2 1~2 0~1 0~1 VGC 0~2 0~2 0~2 0~2
ABpH25 VGC 1~2 1~2 1~2 1~2 ggg 2:; 2” 8:1 8:1
CGC 2 1~2 1~2 0~1
BRG 0~1 O 0 0 SBA  VCC/GZV 0~1 0~1/1 0/0 0/0
1~2
ABpH10 VGC 0~2 0~1 0~1 0~1 cce 0 0 0 0
CGC 0~1 0~1 0~1 0~1 VGC 0 0 0 0
BRG 0 0 0 0 cGe 0 0 0 0
AFpH17- VGC 1~2P 1~2BP, 1~2BP, 1~2BP, BRG 1~2 1~2 1 1
1~2P 1~2P 1~2P
ABpH25 CGC 2BP 1~28P 1-28P 1~28Pp A VCOGZV L2 v 0~1z2  00~1
BRG 0~1B 0~1B 0 0 CCcc/GzC 01 0/1 0/1 0/0
VGC 0 0 0 0
Number indicate the relative intensity of staining: 3, intense; 2, CGC 0 0 0 0
moderate; 1, weak; 0, absent. Abbreviations: VGC, villus goblet BRG 2 2 2 1
cell; CGC, crypt goblet cell; BRG, Brunner's gland; PAS, peri-
odic acid- Sciff reaction; AB, acian blue; AF, aldehyde fuchsin; BSL-1 vCdiezv 02 g:g g:i/ 8:]1]
B, blue, BP, bluish purple; P, purple. cce 0~1 0~1 0~1 0~1
VGC 0 0 0 0
CGC 0 0 0 0
FAze Fejd Wk HAEA kot AL A BRG 2 2 2 1-2
2] 7|zto] AojA$= =4 A= periodic acid RCA-1 VCCIGZV 11~2 11~2 11~2  0/0~1
Schiffah-s-3} adcian blueAAle] Woix|:= £7h4 cedeze o~y oY o 0ot
27} A ReA REE A 2 el 23k VGC 2~3  2~3  2~3 1~3
uglebae] QML Az} AR T} ggg g~2 g~2 2~§ c1J~z
A Yepde I Azle Table 291 vk 34 &
e . o m oy e SWGA VCC/GZV 1~22 0~11 0~10 0~10
A A2Aze] SNERE Faspy 53] A cce 0~1 0~1 0 0
Az NG AL A ZANAN AHF) 7hast VGC  0~1 0~1 0 0
Aeh(Fig. 1). olel wls) A4 BPAe FA cec ot 0t 0 0
A Z23 o}k AALS Ho ]2 % 7
ol i_ Az fARE e Beolw 2232 o) UEA-1 VCC 1o2  0-1  o0-1 01
A AR S ZAA Ha FFAaE Bl A cce 0~1 0 0 0
A EAe ez dol Argre] S \égg 3 ) g X g X é”i
s 2ot Rl £xE: Y3} sRe o o 0 0
ast Bgude) ERAe Jeds $84 & na vee | 12 2 as 2
7 2ztel wigke}l E3ikA o) Al £ 2} cce 0~1 0~1  0~1 0~1
PRGN F2 HRHYS AP v o : : 0
Bz 7A=Y dslem A2AE SHLREH BRG 2 2 2 2
HAH A ket VCC, villus columnar cell; GZV, Golgi zone of villus columnar
Lectin %] 3}s}ol] 9]t B3labde] wsl= Table cell; CCC, crypt columnar cell; GZC, Golgi zone of crypt columnar

AFA EA A A
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cell; Other abbreviations and degree of staining are listed in Table
2.
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Legendsfor Figures

Fig. 1. PAS staining in duodena mucosa of control and cold-treated chipmunks. Strong PAS positivity is present in goblet cells (arrow)
in the duodenum of control chipmunks(A). A similar staining pattern is present in 3-month cold-treated animals (B), but
staining is decreased markedly in the goblet cells after 9 months of cold treatment (C). Bar =50 pm.

Fig. 2. DBA dffinity in duodena mucosa of control and cold-treated chipmunks. A, control group, B and C, 3-month and 9-month
cold-treated chipmunks, respectively. DBA affinity shows a similar pattern in 3—-month cold-treated chipmunks as compared
with controls, but it is decreased significantly in Golgi zone of columnar cells (arrow) after 9 months of cold treatment. Bar =

50 um.

Fig. 3. Con A affinity in duodenal mucosa of control and cold-treated chipmunks. A, control group, B and C, 3-month and 9-month
cold-treated chipmunks, respectively. Con A affinity shows a slight increased staining from 3—-month to 9—month cold-treated
chipmunksin the villous columnar cells(arrow) as compared with controls. Bar =50 um.
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Abstract

Glycoconjugates of the Duodenal Mucosa in Cold-treated Chipmunks

Jun-Hyuk Lee, Ji-Won Ryu, Yung-Hyun Choi*, Un-Bock Jo?, Byung-Tae Choi

Department of Anatomy and *Biochemistry, College of Oriental Medicine, Dong-Eui University
2Department of Biology Education, College of Education, Pusan National University

To investigate changes of glycoconjugates (GC) on the duodenal mucosa of Korean chipmunks (Tamias sibiricus)
after cold-treatment, chipmunks were maintained in cold conditions (6°C) for 3, 5 or 9 months in an attempt to mimic
conditions occurring during seasonal hibernation. Most chipmunks were active as before until 3 months in the cold
room and since then were hibernated. Although there was significant decrease in neutral GC in cold-treated chipmunks
compared with warm chipmunks, acid GC changed little. As for histochemical properties of acid GC in the duodenum,
the cold-treated chipmunk showed some differences, such as appearance of villus goblet cells which contained the
mixture of sulfated and nonsulfated GC.

The affinities for all lectins used in this study were shown in the columnar cells of the duodenal villus and crypt,
more intensive DBA, SBA, PNA, BSL-1, RCA-1 and sSWGA affinities were demonstrated in the Golgi zone of
columnar cells. These affinities decreased in the cold-treated groups, especialy in the Golgi zone of columnar cells.
The affinities with DBA, RCA -1, sWGA and BSL -1 was demonstrated in the goblet cells of the duodenum, but these
affinities except DBA decreased in the cold-treated chipmunks. All lectin affinities except UEA-1 detected in
duodenal gland, but cold-treatment induced a decrease of these affinities.

The changes in amount and properties of GC in the present experimental model for hibernation may be due to the
different intestinal environment associated with food intake. However, the present experimental model for hibernation,
especially 9 months cold-treated chipmunks, stills need to be demonstrated during seasonal hibernation in the wild.

Key words : Hibernation, Chipmunk, Duodenum, Glycoconjugate
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