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Histochemical Studies of the Intestinal Mucosubstances in Agramus agramus, Iimicus japonicus,
Epinephelus chlorostigma, and Helicolenus dactylopterus. Gil Nam Jeong and Un Bock Jo'. Biology Education
Major, Division of Science Education, College of Education Pusan National University, Busan 609-735, Korea
- The conventional histochemical stains were used to study the properties of mucosubstances of the
intestine in four teleostean species, i. e, Agramus agramus, Inimicus japonicus, Epinephelus chlorostigma,
and Helicolenus dactylopterus, all belonging to the order Perciformes. The following methods were used;
periodic acid Schiff (PAS), alcian blue (AB) pH at 2.5, AB pH at 1.0, AB pH at 2.5-PAS, and aldehyde
fuchsin (AF) pH at 1.7-AB pH at 2.5 stain. The mucosal folds of intestines show differences in species
and regions. Widely distributed in all portions studied, goblet cells situated between cylinderical epi-
thelial cells are round or ovoid in shape. They were most densely distributed in distal intestine. In
the middle and distal intestine of Epinephelus chlorostigma and all regions of intestines of Agramus agra-
mus, Inimicus japonicus, and Helicolenus dactylopterus, the presence of both acidic and neutral mucin was
confirmed. The property of acidic mucosubstance was sialomucin. Neutral mucin was only encountered
in the proximal intestine of Epinephelus chlorostigma. The amount and property of mucin showed differ-
ences in species and regions. In the distal intestine of Inimicus japonicus, the amount of acidic mucin
is similar to that of neutral mucin. In all regions of intestine of Agramus agramus, proximal and middle
intestine of Inimicus japonicus, middle and distal intestine of Epinephelus chlorostigma, and distal intestine
of Helicolenus dactylopterus, acidic mucin occured more frequently than neutral mucin. The proximal
and middle intestine of Helicolenus dactylopterus have more neutral mucin than acidic mucin.

Key words : Teleost, goblet cells, intestine, mucin

pyo) 32389 P} 2] 7
A % wBHel o, FEAE Aelela] AL
9o} g3 4 9

PEF B AT FATAAE 42
Qo] W} Yot XFY Axducks T4 ¢
H2310-1213,27). AZOAR 28] HAA BOIAEA B
WANEES 7 g6, RN, G440 24594 44

Zo| ma A

39, 27, $249 2 298 Q4NN o} gom, 2
& ool Helo) whe thmrh47,91421,2527).
ofF Asjdel WAMTAN BulEE HAde a8

& B84 A5 83y &4, delold] A 2stak
9 JprRslERy FEE R35381([1,8,16,20,23,26,30,34],
Aol & HAde Fe Yol A N2 FAA 1
[17,2835] Ho]e] o]5H §F4E E4e 4TE T0H4,29]

2 droMde F apdAze] dAdd g ASERS
A dve] dEo R opARA Bud vt Qe AEolF 4

p

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

£ A9 ¥9lo He 393 44 23R a7
st

NE 3 o
Az ¥ =3 B2 HF
B Ado] AL8-3 AZolFt B0l F(Perciformes)?] il
ul(Agramus agramus), 2F7)v|(Inimicus japonicus), 7d-¢-¢
(Epinephelus chlorostigma) 2 &7+ (Helicolenus dactylopterus)
olglen 7zt 4A) et A g AHEet AT AR TS A
A2 S WA A0 AT %9 e
AR & AAE 29%, T 2 9992 Yol &
£ 3~4mm FAZ @Ho}oi 10% $4 TEUU LG 24
AZHest A S O FARFE AR F 473 gREdA
9434, £95159S AR paraplast(§4 56~58T)o] £
W5to] 6 um F0) AEARL FEAT. 4] 2HRF 7
z& #4357 98] hematoxylin-eosin (H-E) §AS 44|
st

Hoymo| Zxjsfs
A9 W F4992) P PAS weH[I8]E, A
9 AB pH 25 GRS, AN 3 7 sulfomu-



1670 YBARX| 2007, Vol.17. No. 12

cng: AB pH 10 §41[15]2, 443423 F599R)
24¢ AB pH 25-PAS AH[1912, 4 HAR 3 sulfo
mucin¥} sialomucin®] 242 AF pH 1.7-AB pH 2.5 g4
[31]& A&t

4

Az Hojo] oldt ZRSIH X

ATE AFolF AR BF dxFFo] & wEHe] 3o
vl 1 B4 ofF 2 B9 wat 2oz} YA F Huke
d AFAAAZE 29 AT AFH LA}
o sl EEC] P eH AHFE 24E 1 5} S}
AT AR BYE 73 Ee gIYo|An FE
FEALol YAF MAAEE F1 UHAE ZAY F
A71920H, FY& AAY A2 el rhFigs. 1~12).

=ein)e] 293 dAFES 41 T dAE g
o F1% 2 4939 F5L dUt ol R oAk F
o ZAPoR Aol &L FEo|Uh(Figs. 1~3). F7]w]

2,
PN
2

2
e
g
A,

T

o J% FEL F9o) BE Ao} glo] AT FETEY
o EHe] Qe 2To] Gt 71 Aol ek(Fig 4 and
5. 72999 YAFEL AT KHo] YW F§ B3
Bol WEF FAYOE £4408 BAH YA §1
€ o] Bgror A9 %2 242 2L Beoln 1§ 2]

ok gAZE 78 Bt 959 g9ou A
Pl =8A £AYTHEgs. 6~9). FAL 4FY
AFgol WO 1E $A50) Ao 49FeE 2
5% 2§ 2ol FoHitkFigs. 10~12)

HHFE| xHsisd Mo

TASE 2979 JAQ-2 PAS 9} AB pH 25-PAS
o] A 448 Ao ¥ol 2 4L FARIAA
1(Fig. 8), 1 9 ZAE AFolFY BE 99 F Ay
H YA PASIHE £7, AB pH 25-PASe|] JA4 £2 2
AL Uehd ALE Hol FYFAAH PG4 EF
golglen, Y49 44& AF pH 1.7-AB pH 259
E2E 3L ved 2eg Bo} sialomucino] Atk A2
F 4L A% 2 A 2o g zpo)s}t YAk 27w
9 AL ARG FARYE Fol HixHAT =
Aule) & 2 £, #7109 29 F13, #ALH
9 4% 4974, 29 9o = AFA-e] F
AAYAEY 6 g3ttt 3299 294 e F
AR YAl AR AARY o BRhFig. 11).

=), #7v], 7Y & B0 FA JYA9 44
£ Table 13} 2t}

=gy
U A9 Azde P YAQ v e sialomucin

3 2% FAHNYRAE FAEta Ao, EAEE &
#9] sialomucing fatn AU FHA GHZ A
¥ MzAL A% sialomucing FAFHAE, WA EES
%% %9 sialomucing 8t Y AchFigs. 1~3).

%717

F A Aoz de vF A 2% sialomucin}
2% FA4HYA L FH3t JAATHFigs. 4~6). A}
74749 A EE F5 %S sialomucind A% FA4H
AAL gfatn UACHFig. 4). FHZY REY wgA
e 2% WA 3539 sialomucin} FAHHAE i3t
AR} B MAAEE oo = v F9 sulfomucin
sHrsta ASiHFig. 5 and 6).

7499
Z AA Q) An Azde v FAPYNARE Ti3)
3 U HFigs. 7~9). v EY YA 4L B o
g} ApolE Bo Z9FY AN EE AF WA F5FY F
A NATE gFsta Ao Fig. 7 and 8), TTF &
493 WAL E 2F WA F5FY sialomucing v]F
WA Ao 2AANAL 34 astn JsichFig. 9).

33

A Ao Au AZ2QL v sialomucind} vl F YA &
o FAANAE it YA THFigs. 10~12). v FA =
o AYd 4L 3§ wat 2ol& By 2AAH
079 AN E 579 FHARAT /et YA
uouE X A% sialomucind FAFRAE Frsk
AN S} (Figs. 10~12), 493 WiFAEE 2% WA F
%Y sialomucint} " Fe] FAANAE T3t YA

o K

LI

£ a3 AHSE =], 7)Y, #4498 2 33 3
olFd wet FLAES e Role YRAT oA
PATE[3-791421,2527]014 BRiE TE HE{FA
F5o| Z weyo o A dFdFAY
5ol A HugdHuees F4A EuAE wigAE
7} etk s EE 98 v dd¥o|den &4
FE F AAH o2 ofFd we & Zolrt YA A
ATFE[B51327]9] RuAd ofgf & Fog AFE 1 57}
ot

F Asde] wjdATA ErlEE ANFL 4844
€ 3 e, WEA, ANELETEH F& BRIy o
& 7HA o] Wi i AT FAIHTH18,16,20,23,26,
30,33,34]. 234 94Q 9 sialomucing BE FAo] Zo} &
53 uhd o] sulfomucing Ao AA & Ho| YAE
< Bon A% TRt TR G d 28171 Do

Moo > rlo



Journal of Life Science 2007, Vol. 17. No. 12 1671

Fig. 1.
Fig. 2
Fig. 3.
Fig. 4.
Fig. 5.
Fig. 6.
Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.
Fig. 11.
Fig. 12.

AB pH at 2.5 staining in the middle intestine of Agramus agramus, x400. Striated border shows a weak blue color and
goblet cells display a moderate blue color.

AB pH at 1.0 staining in the middle intestine of Agramus agramus, x400. Striated border and goblet cells are unstained.
PAS reaction in the middle intestine of Agramus agramus, x400. Striated border shows a weak reaction and goblet cells
give a trace of reaction.

AB pH at 2.5 staining in the proximal intestine of Inimsicus japonicus, x400. Striated border shows a weak blue color and
goblet cells show a moderate blue color.

AB pH at 1.0 staining in the distal intestine of Inimicus japonicus, x400. Striated border is unreactive. Almost all the goblet
cells are unreactive, while the rest shows a trace of reaction.

PAS reaction in the distal intestine of Inimicus japonicus, x400. Striated border give a weak reaction and goblet cells show
a weak to moderate reaction with PAS.

AB pH at 25 staining in the proximal intestine of Epinephelus chlorostigma, x400. Striated border and goblet cells are
unreactive.

PAS reaction in the proximal intestine of Epinephelus chlorostigma, x400. Striated border shows a trace of reaction and
goblet cells show a weak to moderate reaction with PAS.

AB pH at 25 staining in the distal intestine of Epinephelus chlorostigma, »400. Striated border is unreactive. Goblet cells
show a weak to moderate blue color.

AB pH at 2.5 staining in the proximal intestine of Helicolenus dactylopterus, x400. Striated border is slightly reactive. Most
goblet cells are unreactive or slightly reactive with AB pH at 2.5, while the rest shows a weak blue color.

AB pH at 2.5-PAS staining in the proximal intestine of Helicolenus dactylopterus, x400. Striated border shows a weak
purple. Most of the goblet cells show a red color, while the rest shows a weak purple or bluish purple color.

PAS reaction in the middle intestine of Helicolenus dactylopterus, x400. Striated border and goblet cells give a weak re-
action and a moderate reaction with PAS, respectively.
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Table 1. Histochemical properties of the mucosubstances of the intestine in Agramus agramus, Inimicus japonicus, Epinephelus chlor-

ostigma, and Helicolenus dactylopterus

Species Regions Stains
P & ABpH 25  AB pH 10 PAS AB pH 25-PAS _ AF pH 17-AB pH 25
PI SB +B 0 0~1R +~1BP +~1B
GC 1B 0 0~+R 1B 1B
Agramus MI 5B 1B 0 1R 1BP,1P +~1B
agramus GC 2B 0 0~+R 2B 1~2B
DI SB 1B 0 1R 1BP,1P +~1B
GC 2B 0 0~+R 2B 1~2B
PI SB +~1B 0 1R +BP>1BP1P 1B
GC 2B 0 1R 2BP>2P 2B
Inimicus MI SB 1B>+B 0 1R 1BP,1P 1B
japonicus GC 2B 0 1R 2BP>1P 2B
DI SB +~1B 0 +R 1BP>1B 1B
GC 1~2B 0>:B 1~2R 1-2P 1B>2B,1BP
PI SB 0 0 +R +R 0
GC 0 0 1~2R 2R 0
Epinephelus MI SB 0 0 iR iR 0
chlorostigma GC 1~2B 0 iR 1~2B>2BP 1B
DI SB 0 0 +R +R 0
GC 1~2B 0 +~1R 2B>1B,1P 1~2B
- SB +B 0 £~1R 1P 1B
GC 0,£B>1B 0 2R 1R>1P,1BP 1B
Helicolenus MI SB 1B 0 IR 1~2BP 1B
dactylopterus GC 0,£B>1B 0 2R 1BP 1B
DI SB B 0 R +BP,£P B
GC 1B>2B 0 +~1R 2BP 1~2B

Degrees of staining : 4, very intense ; 3, intense ; 2, moderate ;

1, weak ; 2, trace ; 0, absent ; >, most marked.

Abbreviations : AB, alcian blue ; PAS, periodic acid Schiff ; AF, aldehyde fuchsin ; SB, striated border of columnar cells ; GC,
goblet cells ; R, red ; B, blue ; P, purple ; BP, bluish purple ; PI, proximal intestine ; MI, middle intestine ; DI,

distal intestine
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