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Histochemical Study of the Intestinal Mucosubstances in Sebastes schlegeli Halichoeres poecilopterus,
Bryzoichthys lysimus and Takifugu pardalis. Gil-Nam Jeong, Gi-Jin Jo, Eung-Hee Lee and Un-Bock Jo*.
Department of Biology Education, Pusan National University, Busan 609-735, Korea — The conventional his-
tochemical staining were used to study mucosubstances properties of intestinal striated border and
goblet cells in four teleostean species, i. e., Sebastes schlegeli, Halichoeres poecilopterus, Bryzoichthys lysimus,
and Takifugu pardalis. The following methods were used; PAS, AB pH 2.5, AB pH 1.0, AB pH 2.5-PAS,
AF pH 1.7-AB pH 25 and HID-AB pH 2.5 stains. The mucosubstances of striated border in the proximal
intestine and rectum of Sebastes schlegeli contained with neutral mucin, middle and distal intestine con-
tained with neutral mucin and acid mucin. The striated border of all the intestines of Halichoeres poeci-
lopterus contained with neutral mucin and acid mucin, and those of Bryzoichthys lysimus and Takifugu
pardalis contained with neutral mucin only. The amounts of neutral mucin were moderate to considerable
in Sebastes schlegeli and Halichoeres poecilopterus, minimal to small in Bryzoichthys lysimus and Takifugu
pardalis. The amounts and properties in mucosubstances of intestinal goblet cells showed differences
in species and regions. The intestinal goblet cells of Bryzoichthys lysimus, and Takifugu pardalis contained
neutral mucin only while Sebastes schlegeli and Halichoeres poecilopterus contained mixture of neutral
mucin, sulfomucin and sialomucin. The amounts of neutral mucin were considerable to large in distal
intestine and rectum of Takifugu pardalis, while moderate to considerable in all intestines of Sebastes
schlegeli, all the intestines except for middle intestine of Bryzoichthys lysimus, and proximal and middle
intestine of Takifugu pardalis. Also it was minimal to small in middle intestine of Halichoeres poecilopterus.
The intestinal goblet cells of Sebastes schlegeli contained mixture of minimal amounts of strong sulfomucin,
weak sulfomucin and minimal to small amounts of sialomucin, and those of Halichoeres poecilopterus
except for rectum contained mixture of minimal to small amounts of strong sulfomucin and sialomucin.

Key words — Intestine, Mucosubstances, Fishes, Goblet cells

% 28549 J2RE 492 Rese Fad 42 HE o uy
st ol tF Be ATV AFFEE UFoE PN © oy ; .

2 Ago] A3 AEIFE AUF(Se f o
A o)FAT ATHLITL o] F AZTAF F WiAAT Hod I A o} F& S th & (Scorpaeniformes)

Ao B3 A7 ZE ) 7)[26], WAI[29], Esox lucius[4], rock
bass, bluegill sunfish, largemouth bass, black crappie, golden
shiner, fathead minnow, grass pickeral, northern pike, brown
bullhead, yellow perch[20], W], 503, ®|7], BFX|, (28],
A=, B4, B&[27], WAA9], Channa punctatus(19] 2

*Corresponding author
Tel : +82-51-510-2696, Fax : +82-51-514-8576
E-mail : ubjo@pusan.ac.kr

E-2}u}(Scorpaenidae) 2] Z 3|28t Sebastes schlegeli Hilgen-
dorf, s 0] Z(Percida) &8 7|3} (Labridae)9] &3] &) 7] Hali-
choeres poecilopterus (Temminck et Schlegel), 77§ o] #}(Sti-
chaeidae) ] 43w =2}2] Bryzoichthys lysimus (Jordan et
Snyder) ¥ 0] (Tetraodontiformes) #5 #}(Tetraodontidae)
9] &8 Takifugu pardalis (Temminck et Schlegel)& A}-8-3}3 .
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Table 1. The properties of mucosubstances in epithelial elements of proximal intestine in four teleostean species

Stains
Species Regions
PAS ABpH 25 AB pH 25-PAS AB pH 1.0 AF pH 1.7-AB pH 25 HID-AB pH 25
SB 2~3R +B 2R +B +BP +B,+NB
Sebastes -
leedl; LGC 2~3R  2B>:~1B 3BP>2P +B 1B>+B,1BP 1~2B>:NB
schlegeli .
8 MGC 2R 1B>+B 3BP>3P +B 1B>+B,1BP 1B>+NB
SGC 2R - 1B 3BP>2~3BP +B +~1B,1BP 1B>+NB
SB 2R *B 2BP>1BP +B 1BP +B>:NB
Halichoeles LGC 2~3R 1B>2B 2~3BP>2P 1B 1B>1~2BP 1~2B>+~1NB
poecilopterus MGC 2~3R 1B 2~3BP>2P 1B 1B>1~2BP 1~2B>:~1NB
SGC 2~3R 1B 2~3BP>2P 1B 1B>1~2BP 1~2B>+~1NB
, SB tR 0 +R 0 0 0
Bryzoichthys
) MGC +R 0 R 0 0 0
lysimus
SGC +R>0 0 +R 0 0 0
SB +~1R 0 1~2R 0 0 0
Takifugu
, MGC 3~4R 0 3R>2R 0 0 0
pardalis
SGC 2~3R 0 2R>3R 0 0 0
Degrees of staining : 4, very intense ; 3, intense ; 2, moderate ; 1, week ; t, trace ; 0, absent ; >, most marked.

Abbreviations : AB, alcian blue ; PAS, periodic acid Schiff ; AF, aldehyde fuchsin ; HID, high iron diamine ; SB, striated border
of columnar cell ; LGC, large goblet cell ; MGC, medium sized goblet cell ; SGC, small goblet cell ; R, red ; B,
blue ; P, purple ; BP, bluish purple ; N, black ; NB, black to blue

Table 2. The properties of mucosubstances in epithelial elements of middle intestine in four teleostean species

Stains
Species  Regions
PAS  AB pH 25 AB pH 25PAS AB pH 1.0  AF pH 17-AB pH 25 HID-AB pH 2.5
SB 2~3R +>1B 2P +B +B,+BP +B,+NB
Sebastes  LGC 3R 1B>+B 3BP>3P +B>1B 1B1BP 1B>+NB
schlegeli ~ MGC ~ 3R>2R 1B 3BP>2P +B>1B +~1B,1BP +B>+NB
SGC 3R 1B>:B 2~3BP>2~3P +B>1B 1B>+B,<BP 1B>+NB
SB 2R B 2P +B +BP +B>+NB
Halichoeles ~LGC  2R>IR 4B 3BP>4BP +~1B 1B>1BP +~1B>+ ~1NB
poecilopterus  MGC 1R +B>0 3BP>4BP +~1B 1B>1BP +~1B>+ ~1NB
SGC 1R +B>0 3BP>4BP +~1B 1B>1BP +~1B>+~1NB
. SB R 0 R 0 0 0
Br}l/zo.zchthys MCC R 0 +R 0 0 0
ysmus SGC R 0 R 0 0 0
. SB +R~1R 0 1R 0 0 0
T“kg”‘ﬁ” MGC  3~4R 0 3R>2R 0 0 0
paraais SGC 2~3R 0 3R>2R 0 0 0

Degrees of staining and abbreviations are same as in the Table 1.
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Table 3. The properties of mucosubstances in epithelial elements of distal intestine in four teleostean species

Stains
Species - Regions
PAS AB pH 25 AB pH 25-PAS AB pH 1.0 AF pH 17-AB pH 25 HID-AB pH 2.5
SB 2R +B 2R +B +B,+BP +B
Sebastes  LGC 2~3R +~1B 3BP>3P +B>1B 1B,1BP 1B>INB
schlegeli ~ MGC 2~3R +~1B 3BP>2~3P +B>1B 1B,1BP 1B>INB
SGC 2~3R +~1B 3BP>2~3P +B>1B 1B,1BP 1B>INB
SB 2R +B 2P>1BP +~1B - 1B>1BP +~1B>+NB
Halichoeles  LGC 3R>2R 1B>+B 2BP>2P 1B 1B>1BP 1B>2B,INB
poecilopterus  MGC 2R 1B 2BP +~1B 1B>+~1BP 1B>INB
SGC 2R 1B 2BP +~1B +~1B>:~1BP 1B>INB
. SB R 0 +R 0 0 0
el S S R :
Y SGC £~1R 0 R 0 0 0
. SB +~1R 0 1R>=R 0 0 0
' T‘;’;Z;‘ﬁ“ MGC 3~4R 0 3R>4R 0 0 0
parags SGC 3~4R 0 3R>4R 0 0 0

Degrees of staining and abbreviations are same as in the Table 1.

Table 4. The properties of mucosubstances in epithelial elements of rectum in four eleostean species

Soec Reed Stains
ecies egions
P g PAS  AB pH 25 AB pH 25PAS AB pH 1.0  AF pH 17-AB pH 25 HID-AB pH 25
SB R B 1R>+R +B +BP +NB
Sebastes LGC 2R 1B>+B 2~3BP>3P +B>1B 1BP>1~2B 1B>:+~1NB
schlegeli MGC 2R 1B 2~3BP>2P +B>1B 1BP>1~2B 1B>+~1NB
SGC 2R 1B 2~3BP>2P +B>1B 1BP>1~2B 1B>+~1NB
SB 2R B 2P 0 1BP +B>+NB
Halichoeles LGC 3R +B 3BP>2BP 0 1-~-2BP>1B 1B>+NB
poecilopterus ~ MGC 3R +B 3BP>2BP 0 1~2BP>1B 1B>:NB
SGC 3R +B 3BP>2BP 0 1~2BP>1B 1B>*NB
. SB +R 0 R 0 0 0
B ’“lyzo.lrfhthys MGC <R 0 +R 0 0 0
ysintus sGC iR 0 iR 0 0 0
. SB +~1R 0 1~2R 0 0 0
T‘;’;ﬁ‘f: MGC  3~4R 0 3R 0 0 0
paraan SGC  3~4R 0 3R>4R 0 0 0
Degrees of staining and abbreviations are same as in the Table 1.
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PAS reaction in the proximal intestine of Sebastes schlegeli. x400. The striated border and large mucous cells showed moderate
to intense reaction with PAS. The majority of medium sized and small mucous cells showed moderate red coloring,

AB pH 2.5 staining in the middle intestine of Sebastes schlegeli. x400. The striated border showed trace to weak reaction.
A great number of large and small mucous cells showed a weak reaction.

AB pH 2.5-PAS staining in the rectum of Sebuastes schlegeli. x400. Most of mucous cells showed moderate to intense bluish
purple coloring. '

HID-AB pH 2.5 staining in the rectum of Sebastes schilegeli. x400. Most of mucous cells showed weak blue coloring and
a few of them showed black to blue coloring,

PAS reaction in the proximal intestine of Halichoeres poecilopterus. x400. The striated border showed moderate red coloring,
and mucous cells showed moderate to intense reaction.

AF pH 1.7-AB pH 25 staining in the proximal intestine of Halichoeres poecilopterus. *400. Stainability of striated border
was weak bluish purple coloring. A great number of mucous cells showed weak blue coloring and a few of them showed
weak to moderate bluish purple coloring.

AB pH 2.5 staining in the proximal intestine of Halichoeres poecilopterus. x400. AB pH 2.5 stainability of striated border
was trace blue coloring. The majority of large mucous cells showed moderate reaction, and a few of them showed weak
blue coloring. Medium sized and small mucous cells showed trace to weak reaction.

AB pH 2.5-PAS staining in the distal intestine of Halichoeres poecilopterus. x400. Stainability of most of striated border was
moderate purple, and a few showed weak bluish purple coloring. The stainability of mucous cells was moderate bluish
purple coloring.

PAS reaction in the middle intestine of Bryzoichthys lysimus. x400. The striated border showed trace reaction, and mucous
cells showed trace to weak reaction.

AB pH 2.5 staining in the middle intestine of Bryzoichthys lysimus. x400. Striated border and mucous cells were not stained.

PAS reaction in the proximal intestine of Takifugu pardalis. x400. The striated border show trace reaction. The medium
sized mucous cells showed intense to very intense red coloring, and small mucous cells showed moderate reaction.

AB pH 2.5 staining in the proximal intestine of Takifugn pardalis. x400. Striated border and mucous cells were unreactive.
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