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Characterization and Distribution of Glycoconjugates in the Intestines of Sebastes schlegeli Halichoeres
poecilopterus, Bryzoichthys lysimus, and Takifugu pardalis. Gil Nam Jeong*. Biology Education Major,
Division of Science Education, College of Education, Pusan National University, Busan 609-735, Korea - The
aim of this work is to show differences in the pattern of glycoconjugate composition in the intestines
of four teleostean species (Sebastes schlegeli, Halichoeres poecilopterus, Bryzoichthys lysimus, and Takifugu
pardalis). We compared four regions of all species studied. The specimens were processed and stained
with nine kinds of biotinylated lectins (DBA, SBA, PNA, BSL- I, RCA-1, sWGA, UEA-1, LCA and
Con A). Except for Sebastes schlegeli, no differences between regions were observed. The intestinal epi-
thelium of Halichoeres poecilopterus possessed D-glucose/mannose residues in all regions. p-N-ace-
tyl-D-galactosamine was distinctive along the intestines, although the pattern of diversity was differ-
ent in Sebastes schlegeli, Bryzoichthys lysimus, and Takifugu pardalis. Additionally, the occurrence of
Galactose-B-1,3-N-acetyl-D-galactosamine and a-D-galactose were confirmed in the proximal, middle,
and distal intestine of Sebastes schlegeli, while rectal intestine lacked these sugar residues. Along with
B-N-acetyl-D-galactosamine, p-N-acetyl-D-glucosamine and D-glucose/mannose were also determined
in Bryzoichthys lysimus. Galactose-B-1,3-N-acetyl-D-galactosamine, D-galactose, and D-glucose/mannose

were also present in Takifugu pardalis.
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® AT 480 ARRE JoAdel 2AgE o7
9] Revh oA HgEad AAnEE 229 20
A+7F Hol UA| L 3 %—(ScorpaemformeS) FEgT
(Scorpaenidae) @] Z3|E 2} Sebastes schlegeli (Hilgendorf), &
o] &-(Percida) &7 7] (Labridae)®] -8 X|& e 7] Halichoeres
poecilopterus (Temminck et Schlegel), 774 o] 7}(Stichaeidae)
o] S XYM Ze}A| Bryzoichthys lysimus (Jordan et Snyder)
2 B & (Tetraodontiformes) 53} (Tetraodontidae)e| &
B Takifugu pardalis (Temminck et Schlegel)g Al-8-3} 5.

A &5 JAN F FEGS A Zo] A ztE
= FHFE ol Fue FAnA B AAE 4 BAEAE,
T, 497 € A E U] A2 3~4mm FAE A
A H 10% 4 T2EAE A 4 TF¢ 1FT o
SADYE AR F 243 FFoIN S5, EYgYL
A X paraplast (% 56~58°C)ol| Eujsle] 6 pm F7A 2 4
2AHe HEUT. BB 22 22E BN 99
o] hematoxylin-eosin (H-E) A& 4AA|5}IH T}
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Lectin histochemistry
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A2 3% methanolic hydrogen peroxidesl] 4 2-ofj A 3087t
# 2] 5}, phosphate buffer saline (PBS, 0.01M, pH 74)2.2
10E3F 338 AH3 & B5ol4d ¥h8-E& glof7] §ste 1%
bovine serum albumin 8- ¢f] 2204 30&3+ FJThr} o

Bo g QAN E LCAN SEE GASHAM 97bA]

9] biotinylated lectin (Vector Lab., Burlingame, C.A., USA)
% DBA, PNA, BSL-I, sWGA 2 UEA-] & Hepes buffer
(10mM Hepes &9, pH 75, 015M NaCl, 0.1mM Ca”,
0.045% sodium azide)l], LCA$} Con AT %}7] Hepes buf-
fers] 0.01 mMe] Mn’'o] X3 8hd), RCA-1 L phos-
phate §-9#(10mM phosphate buffer, pH 7.5, 0.15M Na(],
0.085% sodium azide)ol] Table 13} 2+ FLE=E 3|4 5lo] 24
A7 Bt WS AT

PBSZ Al &3k & ABC kit (avidin-biotin-peroxidase com-
plex, Vector Lab.} A|eFel] A2 A 6087t vt-&-AlZ T THA
PBSE A& & Tris buffer (TB, 0.05M, pH 7.6)¢l] 0.02%
3,3'-diaminobenzidine tetrahydrochloride (Sigma, USA)$}
0.01% H:O0E £33 &) Aol oF 1087 TAANZ
o} 1 3 ZF52 M F 8t Mayer's hematoxylin®. 2 o] %
A Mg 2 polymount (Polyscience, USA)Z % ¢} -

Lectin®] ¥H3-AEeE 342 0, EAAY w§E +, o
REe2 +, 3559 Whgd ++, 748k gk +++, uf-¢ st
Bhs & +H+ o8 JFASIY-

2 o

1% ABoF BF A¢ ve A, Avexs, 25 o
Ao g FAEY Ao FF R4 2YEFL 4 5
Aol et ZFo] & dApFFol Fig vl X =7
T ¥do] o] Bx sbeal 49 3HE BEAHAY F)9
T 99 2Ax #FHAGT SNz Aot
A2 715d Ev FAE T80 + AZYE FUA £AH
of AsleH &5 HYUFELS Ui RYeE FAH
o} AU ARG ARA] Ty FAEI) @
S8 gof giglom A E Alolel] $X| gt v L F

Table 1. Lectins used for identifying carbohydrate residues
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W T} X o} EEME F3F L7 0| AL} At
Lectin®] A3 A2 Table 29t Zgton, v dAE =7
of W& whgAdel Zole gl

2
go A FHd met &8t lectin FH7F B
ot 29, #2494 Adxde DBA (Fig 1),
SBA, PNA, BSL-1 (Fig. 2), RCA-1 % sWGA (Fig, 4)0) 1t
st o} Ao Hxde sWGA (Fig. 5)olgt w8319
. 294, S 2 4939 dFAEE AR lectinE
of hF-& dgAo] Y iy et | ket W32 vERd
Bhy (Fig. 1,2,3) A9 4F-A L= SBASE sWGAo| ¥H3-3}
. 294 2 270749 BAAEE DBA (Fig 1), SBA,
PNA, BSL-1 2 sWGA (Fig. 4)d] #1132 Jehiglen ¢
979} v A EE o] o) RCA-1 % ¥H-8-& e
21249 W) A}A Z= DBA, SBA, RCA-1 3 sWGA (Fig. 5)0
93s et

3k lectin BH3AG T AME Zol7) VEINT ZHA, T
7H3 2 ARG AFo M= A EY SBA vk %
Al o] DBA ¥ SBA ®k-g-Ado| xSkt

9%, w7 2 4939 Adxdd = N-acetyl-D-gal-
actosamine® B-N-acetyl-D-glucosamineo| F5 & WA A
g, o-D-galactose’} S5 %, galactose--1,3-N-acetyl-D-
galactosamine$} B-D-galactose7} A% E-F5 o] UL, #
A Eo) = galactose-B-1,3-N-acetyl-D-galactosamine 2 4
Z A %%, N-acetyl-D-galactosamine, o-D-galactose 2
B-N-acetyl-D-glucosamine”} v WA 47 3ol Sl
on, LA WiAMNEYE o] 9% B-D-galactose”} T
ZF A 2% FFH AT ¢ T AU

Aol Mz p-N-acetyl-D-glucosamineo} 3%,
A M) o= N-acetyl-D-galactosamined} p-N-acetyl-D-glu-
cosamineo] 2% WA 5%, WAHAEE NeacetylD-

Lectin  Origin Major sugar specification Common name CO?;;?E?W
DBA  Dolichos biflorus a-N-acetyl-D-galactosamine Dolichos biflorus agglutinin 10
SBA Glycine max a/B-N-acetyl-D-galactosamine Soybean agglutinin 10
PNA  Arachis hypogaea galactose-p-1,3-N-acetyl-D-galactosamine ~ Peanut agglutinin 10
BSL-1  Bandeiraea simplicifolia  a-D-galactose Bandeiraea simplicifolia lectin- | 10
RCA-1 Ricinus communis p-D-galactose Ricinus communis agglutinin- | 5
sWGA  Triticum vulgaris B-N-acetyl-D-glucosamine Succinylated wheat germ agglutinin 6]
UEA-1 Ulex europaeus a-L-fucose Ulex europaeus agglutinin- [ 10
LCA  Lens culinaris a-D-mannose/a-D-glucose Lens culinaris agglutinin 3
Con A Canavalia ensiformis a-D-mannose/ o-D-glucose Concanavalin A 2
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Table 2. Lectin binding to the epithelial elements of different regions of the intestines of all species studied

Epithelial

Species  Regions Element DBA SBA PNA BSL- | RCA- 1 sWGA  UEA-1 LCA Con A
SB ettt Attt ot ++ + ++ ~+++ 0 0 0
P1 CC +>() + 0>z 0 0 0 0 0 0
GC + ~++ +~+ +~+ +~+ 0>+ + 0 0 0
SB +4~4++ F+~+++ A+ ~+Ht + FA >4+ 0 0 0
MI CC +>( + 0>+ 0 0 0 0 0 0
Sebastes GC +~+ +~+ + ~++ +~+ 0>+ +~+ 0 0 0
schlegeli SB ++~+++  ++~+++ + ++ + +++ 0 0 0
DI CC 0>+ + 0>+ 0 0 0 0 0 0
GC + ~+ +~+ +~++ +~+ +>+ +~+ 0 0 0
SB 0 0 0 0 0 +++>++ 0 0 0
RI CC 0 +~++ 0>+ 0 0 +~++ 0 0 0
GC ++~+++ ++~+++ 0 0 +>+ + 0 0 0
| SB 0 0 0 0 0 0 0 0 +~++
PI. CC 0 0 0 0 0 0 0 0 s
GC 0 0 0 0 0 0 0 0 0
SB 0 0 0 0 0 0 0 0 ++
MI CC 0 0 0 0 0 0 0 0 +
Halichoeles GC 0 0 0 0 0 0 0 0 0
poecilopterus SB 0 0 0 0 0 0 0 0 ++ ~+++
DI CC 0 0 0 0 0 0 0 0 + At
GC 0 0 0 0 0 0 0 0 0
SB 0 0 0 0 0 0 0 0 +~++
RI CC 0 0 0 0 0 0 0 0 +4+
GC 0 0 0 0 0 0 0 0 0~
SB 0 0 0 0 0 ++ ~+++ 0 0 ++
Pl CC 0 0>+ 0 0 0 + 0 0 +
GC 0 + ~++ 0>+ ~+ 0 0 + 0 0 0
SB 0 0 0 0 0 +++ 0 0 ++
MI CC 0 0>+ 0 0 0 + 0 0 +
Bryzoichthys GC 0 +~++ 0>+ 0 0 +~+ 0 0 0
lysimus SB 0 0 0 0 0~ + 4 ~ 4+ 0 0 +
DI cC 0 0>+ 0 0 0 + 0 0 +
GC 0 +~++ +~+>() 0 0 +>+ 0 0 0
SB 0 0 0 0 0 4+~ +++ 0 0 +
RI CC 0 0>+ 0 0 0 + 0 0 +
GC 0 +++ +~+>( 0 0 +>+ 0 0 0>z
SB 0 F+~+++ Ft~F++  F~+F+ D>+t 0 0>+ 0 +~+
PI CC 0 ++ ++ +~++ +~+ 0 0 0 +
GC 0 +~++ 0 0>+ 0 +>(,+ 0 0 0
SB 0 ++~+++ +~++ +~4++ At ~+++ 0 0>+ 0 +~+
MI CC 0 ++ ++ + ~++ + ~+ 0 0 0 +
Takifugu GC 0 +~++ 0 0>+ 0 + + 0 0
pardalis SB 0 ++~+++ A+ ~+++ At ~+tt A~ 0 0>+ 0 +~+
DI CC 0 ++ ++ +~++ + ~+ 0 0 0 +
GC 0 +~++ 0 0 0 + + ~+ 0 0
SB 0 HH>+H+ >+t FE~tt >+ 0 0>+ 0 +~t
RI CC 0 ++ ++ +~++ t~t 0>+ 0 0 +
GC 0 +~++ 0 0 0 +>0 +~+ 0 0

Degrees of staining: ++++, very intense: +++, intense: ++, moderate: +, weak: %, trace: 0, absent: >, most marked

Abbreviations: SB, striated border of columnar cells; CC, columnar cells; GC, goblet cells; PI, proximal intestine; MI, middle intestine;
DI, distal intestine; RI, rectal intestine
Reaction products were observed only at the Golgi area.
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Fig. 1.
Fig. 2.
Fig. 3
Fig. 4
Fig. 5
Fig. 6.
Fig. 7.
Fig. 8
Fig. 9.
Fig. 10.
Fig. 11.
Fig. 12.

DBA binding pattern in the proximal intestine of Sebastes schlegeli. The striated border shows a moderate to intense pos-
itive reaction. Goblet cells show a faint to moderate positive reaction. x400.

BSL-1 binding pattern in the distal intestine of Sebastes schlegeli. The striated border shows a moderate positive reaction,
while columnar cells are unreactive. Goblet cells show a faint to weak positive reaction. x400.

. BSL-1 binding pattern in the rectal intestine of Sebastes schlegeli. All of the epithelial elements are unreactive. *x400.
. SWGA binding pattern in the middle intestine of Sebastes schlegeli. The striated border shows a moderate to intense pos-

itive reaction, while columnar cells are unreactive. Goblet cells show a faint to weak positive reaction. x400.

. SWGA binding pattern in the rectal intestine of Sebastes schlegeli. The striated border show a intense positive reaction.

Columnar cells show a weak to moderate positive reaction. Goblet cells show a faint positive reaction. x400.

Con A binding pattern in the middle intestine of Halichoeles poecilopterus. The striated border shows a moderate positive
reaction. Columnar cells show a weak positive reaction, while goblet cells are unreactive. x400.

SBA binding pattern in the distal intestine of Bryzoichthys lysimus. The striated border and columnar cells are unreactive,
while goblet cells show a weak to moderate positive reaction. x400.

. PNA binding pattern in the middle intestine of Bryzoichthys lysimus. The striated border, columnar cells and the majority

of goblet cells are unreactive, though some goblet cells show a faint positive reaction. x400.

sWGA binding pattern in the distal intestine of Bryzoichthys lysimus. All of the epithelial elements show a positive
reaction. The striated border shows moderate to intense positive reaction. Columnar cells and goblet cells show a weak
positive reaction. x400.

SBA binding pattern in the distal intestine of Takifugu pardalis. All of the epithelial elements show a positive reaction.
The striated border shows a moderate to intense positive reaction. Columnar cells and goblet cells show a weak positive
reaction. x400.

RCA-1 binding pattern in the distal intestine of Takifugu pardalis. The striated border shows a moderate to intense pos-
itive reaction. Columnar cells show a faint to moderate positive reaction, while goblet cells are unreactive. *x400.
UEA-1 binding pattern in the distal intestine of Takifugu pardalis. The majority of striated border and columnar cells are
unreactive, while goblet cells show a faint to weak positive reaction. x400.
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D-glucose/ mannose = 24 5 o,
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