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ABSTRACT

The results of observation on the salivary gland and salivary secretory duct of Korean
slug, Iucilaria fruhstorferi, in histochemical method are as follows,

It is observed that there are six kinds of gland cells(Type-A, B, C, E and F) making
up the salivary gland of Korean slug.

Of those, type-A gland cell is observed as an acid mucous cell, and type-B, C, D, F
gland cells as neutral mucous cells.

But in type-E gland cell, while the membrane surrounding granules exhibit alcianophi-
lia, granules show no reaction.

The salivary secretory duct composing the salivary gland of Korean slug is composed of
supporting epithelial cell and four kinds of gland cells(type-A, E, F and G), of which
type-A, E, F gland cells compose both the acinus of salivary gland and endothelial tissue
of salivary secretory duct, and are secreted into lumen through salivary secretory duct.

But, type-G gland cell is observed only in the endothelium of salivary secretory duct -
and mucous granules are observed as neutral mucopolysaccharide.
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Pelseneer (1894) & Actoeon tornatilis®} YA o)
AA Aol Aol Agzoz Fejnte 9T A=
9] Zdo] M 8¢ on, Fretter(1937)= Le-
pidochitona cinerea®) JAF= A o2 ebd o]
dgate TR AT AAH UL 3o Acto-
eon tornatilis(Pelseneer, 1894)2] F3¢} ¢fz7te]
o7} A=t

Fange®} Lidmann(1976)& cassidaria echinoph-
ora7} B7)EF &2 40X pHE 18t 23 W2 g9
& plelz gloa 23aE, desd ke 4718
% daAEE FAIGT 39 vH(Nuske, 1973).

Rajalakshmi 5(1981)2 prosobranchias] &3}
Thais bufo YA AEe 22 AYYP S F3h3le
Z AEsS & AYAFE 2HIE 2 AXEE 745
olvkal E1slm Hdz geasigle] H2g 77 A4,
4, B AL 522 193 ¥4 A= viE g4

=38} Schutlz(1983)= Conus flavidus$t conus ve-
zillum®] YA S Fetde)A g AAHe]|AE A4}
o, ZIHME, FIAE, Az At HAE 18
I E3G AAE 5 48d 2 24 FEE s

2o Andrews(1991): Nucella lapillusS o4+
o2 G4 Q7Y A5 Hus AEE AREs)
ofzte]l SR FeMogl, eIt ez
= J)AAEs JRAMAE So2 FHSgle], Y2
£ o3l HHEE 7 AXY WS E Bugidy
stadeh. 2Ehd g el g AFHARZE o] e
ef ] A3} vl o] AA S RAG AT HE g

ool ¥ Ao AL Auid A o (Incilaria fru-
hstorferi)E M8Z st elA} efl gu|HE 243}
gaql W& o3l AN EAMstI, =3t AAME
o g}-2H AR FAE HYPo 2N HYAY 7)5&
olf] shed =% F1A gt
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AL Ab @Y o] (Incilaria fruhstorferi)S 954

6~797 AN FAT T AFAM EHzgion,
AYPAER &7 F APAH 82 AHg3tat

2, Algluty

AbRlE3 o] E 30% ethyl alcoholZ uwl A7 el
A FAFHF AxADM Agsiglon, Age A4
& 4 Q=F Adst 3712 AehdF, 10% Buffered
neutral formalin® 2 3A|7kE¢} AL 3. o]¢
0.2M phosphate Buffer(pH 7.3)& 33 A3 s}z,
ethanol ¥ =422 SpAZIF Bkl ofsle 7ala}
B (58°C) .2 Eojagct. syl £8L Rotary
microtome(Lieca Jung histocut 820)& AMg-3led 7
am FAZ G2 WA S wEglen, 239 3 A4
B gdg AdAM A d4E aYsidn. 448
A& 7hest 3" BHS Olympus A5x% 33
dolA S AHS Feodslgicl, =3 2o gubd AR &
& U vdt e dAHE AMEsieh. Harris
hematoxyline-eosin double staining(ZAMIEA &
al), methylene blue-basic fuchsin double stain-
ing(249714%4 #l), Mayer's mucicarmine sta-
ining(444 <)), PAS-alcian blue(pH 2.5) re-
action(AHd ¥ FA4H YA Fq).

4 =
1. E}Y M(Salivary gland)

Amlggole] AL ATE FBAAM I gl
o & PHjdez xS w3 gz, HE Age
2 o] FolA glo] 1 w2 AAT FFo] Wit
A9 Ao e FA Fuze oGzt A1 FITH
slem 778 FHolA st sl

iAo} MYEL € HEEZS o} Folq g3, A
EEL 657 AMNEE FAE 9eH, AZE Ao
of Al el ¥ 3to] wo] FA=H(Fig. 1).

1) A" MM Z(Type-A gland cell) '

o] MEE ¥EA 23X T MAEEM A9 F9d
A el FAHGEH, #S BT HoE Fu4d
AT AR MESY Fdol HAFZ AU o]EL
m-belFdAA FZ Hej¢ ] Ee] basophiliaF
viepd wha, o) 9AAo] e gl e 28 me
thylenophiliag Jel¢lci(Fig. 2). =3 PAS-alci-
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an blue(pH 2.5)dF3eAl ¥ EL alcianophilia
el (Fig. 11) AMAY 372 eld wd, Ma
yer's mucicarmined* (Figs. 6, 7)# Harris hema-
toxyline g4 (Figs. 9, 10)dAE o} F vlg¢x el
A ¥kt

2) BY MM Z(Type-B gland cell)

o]l AEL H|BA AT FTT FHMERZAN, ¥ 2
719 T FHES AU 2AFT YT AEY

< o] Bl oA g ws gl 34
E2 A8 & AxA F42 dey Ak m-bolF
Aol X #3H 52 43 methylenophiliad vepd y
w(Fig. 2), Mayer’s mucicarmine% 2 3}(Figs. 6, 8)
PAS-alcian blueit$-(Fig. 11)ellA = 2+2t carmine
PASe| AutsS Hold FAMAGGHZ HdHd
o},

3) C8 MM ZE(Type-C gland cell)

2 53 ebig oAy ok EqrAside. AX
A& m-be]FF YA methylenophiliag vehi= A
HA(Fig. Y2 7FAF 9, dL B33 gl olA
U g3z o) | WUde] F3lsleth. PAS-
alcian bluedF-$-9|A #-2 alcianophiliag ‘}ehd uk
o, A4ALE PASH A4 ¥ Hg(Fig. 11),
Mayer’'s mucicarmine(Fig. 5)3 Harris hematoxy-
lined 4 (Fig. 10)| M= 27} ofAduE-E-& Rojo FA4A
AdFHE e

4) D8 MM Z(Type-D gland cell)

AZY Bgg ARl o)A BFA% A7) 43,
= BAse] ol gAAe) wgs] gdrh. AxA
e FHEL FFT NE gsigen Az
AEA 225 U

FHEL 2~ EdA AEAZ Jrold 9T,
m-b ©]ZF M)A o]Z& kgt methylenophiliag 2
g} (Fig. 11). ¢]¢] Mayer’s mucicarmine 4
(Figs. 5, 6)3} Harris hematoxyline g 4 (Figs. 9, 10)
dAME APEL 7t FANEE e v glen,
PAS-alcian blue ¥MEoAME PASe] %FAul-(Fig.
1)E ol AHEL FAHAAGRE =

5) E8Y MM Z(Type-E gland cell)

et AgelM 7H =Z8A Jehle A E2A A
2o} Hei= 71 Ao A EAEy, 2 A%

o Foto Akt AREL 27| Bkl okl
S m-bo]FHMd A basophilial® 2g L (Fig.
4), Mayer's mucicarmine(Fig. 5)3} Harris hema-
toxyline 4 (Figs. 9, 10)elM¥ 77 uhe-& el
A okske}, PAS-alcian bluedtLo| AT & PASe]
FRAES el AT FREL oFF WL Loln
ager, gt A3 S A Tl alcianophilia g
2ole) AgPAGRE o2 Fag Bolgic

6) F8 MM Z(Type-F giand cell)

o AL B FURE AZF AF 43, 2
£ ol EFAss 2949 92 278 sged,
AL FAIA ol Sl A4} Wsieh HUEe
m-bolFYAAN ¥ GuGe] TF PAVLE Bye
1}, Mayer’s mucicarmined# (Fig. 8)3} Harris he-
matoxylined 4 22]¥ PAS-alcian bluedt-go A=
ba AAE 2 F4E By zehd o] AEIL b
3y AMEY 2L AZE A2 P EFAse
9 sieh

Table 1. Staining reactions of the secretory granules
in cell types.

Cell type
Stain A B C D E F
Methylene blue - 4+ + | ++ - |++
Basic fuchsin ++ - - - +++
PAS - |+ [+ - |44+
Alcian blue(pH2.5) |+ + - - - _ -
Hematoxyline - + + [++ - J+++
Eosin - - - - - -
Mucicarmine e R B B S I

Abbreviation : +++ = strong, ++ = moderate; +
= weak ; - = negative

2. E}oi 2|2 (Salivary secretory duct)
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A 5] BARE T3 PIHT AN Fig. 1.
1) X|X| Abm M| Z(Supporting epithelial cell)
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Aded, AA A2 Fge of ¢ B,
m-bel g A et $Q4E Vel gl ek (Fig. 13).

2 Ag HME

Selie) dg4old BEY AAZS Agsel gy
SY402 ZAse AZ2N, sl 274
AZ Aol B W74 2o Hgich(Figs. 9, 10).

3 BY MMxE

By AAZE gldde AgE FAsIE A AEd
¥ oohdel, At wetde eelpHlRe] WRAe o
5 gAsaAM FAAdE WAses s d(Fig.
12).

4) EH MMZE

o] A& FASIE o EY AMEA MA3
o] gt [ATEE HolHM, el e AIAE
Aol & &3 W4z $HH A (Figs. 13, 14).

5 GY MME

o] MEx s TAse AgSIMEs HEHA
4T B Ru)F AsizA AloloiMut e HEEA,
el AN, m-bolFgAN 39S 9 gl
det. A7 A AHEL A4S Al vie) v
XA 23 733l basophiliag el ¢l oo (Fig. 14),
Harris hematoxylined] = 7}8}4 9459z H(Fig.
15) Mayer’s mucicarmined] <F3 #FH3-& Ko},
P45 PAS-alcian bluedt-gelM PASH} 7slA
AFe(Fig. 10) FAHFAAHL2 g} g2 di®
+ W24z FuHAck(Figs. 14, 15, 16).

o F

AAFE HE DYolHe] Ao gt dFE A
P b =B, 2389 AT F TR
CREERPPEREY

Graham(1938)-& Tectibranch molluscasl 43F=
Philine aperta, Scaphander lignarius, Hammea
hydratis 1813 Actoeon tormnatilis 23}%e FZof
Bt Aol A ef Mo Beted hds] Agat vl ol

Z, gdde] HgLaA 239 ANE(AY AAE
9 BY AAE)9} 159 ARAEs BAR e, P
iline aperta®t Hammea hydratiso|X J35 A A
HEe AT shcde] W A Fom, =M =x

BN

A T AHES A AU 2T g
o o] AYEL azan YoM anilin blued] F27
AHH L, mucicarminedNE o}Fuk-g-o] §l9AL
Iron hematoxylineol A& %7t gAlo] Foty o

a2t Actoeon tornatilis| e A% MM E7} Y
e % d& 2732 g2 AZAAE & T3} 9
o ek el ok EAEAI, =@ AP
HHME dFHA Gt

Philine aperta®} Scaphander lignarius 18|31
Hammea hydratislA #H2F BY HAE: 4F 3
HA G felge 4L 7YY FHES AGF 44
I gle], AT @ FE7F FAHAUZ, muck
carmine@ M Aloll= AP Eo] dAZ HagE gl
A, azan Yo APH M2 25 F2A4 943
23 YK Graham, 1938).

vy £ A A eldME MMES} BE 7
07 ¥, 1 F, B3 AAHEE methylene bl-
ued] F2A gA= 20 Harris hematoxylined]:
oFgt 3§ Roln, Graham(1938)9) A XAz
dAAde] FAH8kei A vE, Mayer’s mucicarmine®] 94
e = AZAolo] A2 2A Jelge. a8 Gra-
ham(1938)¢llA] B3 AAZx & F¢d @& FTEXE
AT 912, AEAL azan GHAAN F2A dAF
929, mucicarminedls= Iz FAHGy 3]
o, 2 Ay DY M xe GAAo] FAlslgc)
Ao Mg TS ARAZE Ut " Yol
= A AAY TS HT 5T, o)L AlEAdd
¥Fee =3 LAREE A% UAAH(Gra-
ham, 1938), £ AyejME eldAe] Hidgolr 42
AXE F2HA) 43, gAE0HY WA 2 A
B g ol

2 Al M el En|e WAdee 450 AAxs
189 AN xE2 FA=GEd, A2 Wi wjodt
AAHEE m-belFAH A g 2948E RET,
PAS-alcian blue¥t&o|ME PASe] FAul-¢S Holx
Graham(1938)¢] o133 AeAze: & Iz
313 gl

Campbell(1965) > Mollusca Haliotis(ZE3)
431 Haliotis cracherodii 2388 FZ AFA €
449 A7 H4 v gloh. Campbell(1965)% H-

F
A

=
[N}

=
=
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aliotis cracherodin®] YA =z o] F7MNE ZAF}
vlRate Aol AEAME ot FEAHY WEER
7R ek gk 53] olgd] eejAdd AAH 29}
T EZ} HRg £2 FAE] o, AHdAEe

Mayer's mucicarmineo] HAE T o]F HAA Lo’

clear droplets} 47ke} &4 dAHE= APEE £33}
I iz s, & A C3 HAZe dAAel W&
et a2 C¥ AMEE m-be|FdAe #d &
gAlel M EEA, Mayer's mucicarmined X oFAjut
+5 247, Zd‘iﬂ@ﬂ o3 AHEAAE carmine
o 743k ¥k & ®elul 9jod. 18y} clear droplet7},
E A¥Y CY AMEAME YehtA] st

Haliotis cracherodii(Campbell, 1965)2] e} Ao
A #Ad Fu)AEE YF oW, Harris hematoxy-
linedl F2A dA45E FHES 2432 e, 3
HEo| g4 2 AR sIAF= Yt slgich £ A
Yo M= el o3 rHdslzA o of g} fALS A X7}
FAsgn. F, W zAdg M #3E Gy AME:
7t BFAZ AFIALEAN m-belFGYA 7
basophilial #3E5& £AgAE, o FHEL PA-
S-alcian bluedt-gol| A PASe]| 738t FAul$-S Role
F2A 9454
1965)2] Fu|A 29}

9, Harris hematoxylined]| A+
Haliotis cracherodii(Campbell,
T2 AS-E el vl 9Jd

Scheltema(1994) = AAFE B=7} opisthobran-
chiadl 43V= Acteonidae, Hydatinidae 12|31 Bu-
linidae 5& St Ael 22 334 gl (Rudman,
1972 ¢,d) F7¢ FReA AT s ol 59
BAFetd A (tubular Salivary gland)-2 AYAH Z(mu-
cocyte) 8} ARAFHE 22| ErjAE G2 T4
Aed, AEEY vEE T det JgsA debdod
3 3t} (Fretter$} Graham, 1954).

Incilaria fruhstorferi)l M= efdAe] Hu|e] 2
I F2A 9len 349 FRZ fFE vk 9lel, Rud-
man(1972¢,d)2 A3 dA34 A1, Rudman
(1972¢,d)e| A FAEIAA S AL e AXE A
LS HRATAZAE 2D 4P AL B A
=9 e, 57, dAX g FAH dFL A9 ¢
o} v]ie} 1] & EFo] FHAdst.

Harrison®} Kohn(1994)® B-Z%. prosobranchsdl

Jl-)-

3 Nucella lapillus®) et84e) HMEE AFEA 7
e TSR Fede 9T, AT WA EE

AAMES JRAIAZ 22|30 Fu] A EE TAH
o} gloH, WAEoE AR Ulel ofF olgdle ¥

&S o] FAZIgE g, 23 JAMEE trypto
phan#} glycoproteino] E4H3 HAA Hulo| Hojstn
AZ, HEAIAEE A2 i YW, seie
Fob HA BFE olFuA, AHAGZRY Fite
A S Fulddz s,

Incilaria fruhstorferis NB23 2 AYPJMT €}
of Bujghe] W7fdeel] AMdAH A w2 Hulsl gelFs)
A5k, WA g AP AE Fulshs AAES 7]
AAZe BEEHR) Yoot

z B

AL ARRID S o) (Incilaria fruhstorferi)$) EldA
7 el Ens 2 setA whyg g o] 43t Fehew]A
2 At A3e o953 2o

gyl efdHdE FANE AAEE 657(A
¥, By, C¥, D, E¥ ¢ F3)HE geig:d, 2
F A3 AN EE AAGAZR Fe HglZ, BY, C
¥, DY 2 F3y AAZx FAHGAZR Sd=Ad
aiv EY AAEE 3HE SR dx %ol alcia-
nophiliag Jehd W, AJYEL o}F wHEx viehy
A .

Almlgg ol o] el g FA e efd ¥u|H
A xe} 4%79] AAE(AY, EY, FY 9 GP=
FAHAEY, 2% AY, EY 2 FIL ehdAde] A=
o el gul o] WSS FASEA e RulAe F
s ez FajEge 2By G A EE el
Be] WA e Mt #AHE, AFEL FAAAGG
F2 gl
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FIGURE LEGENDS

Fig. 1. Light micrograph showing the salivary gland and salivary secretory duct. S: Salivary secretory
duct. Methylene blue-basic fuchsin double stain. Scale bar= 30zm.

Figs. 2, 3, 4. Light micrograph showing the type-A, type-B, type-C, type-D and type-E gland cells.
Methylene blue-basic fuchsindouble stain. Scale bar= 10gm.

Figs. 5, 6, 7. 8. Light micrograph showing the type-A, type-B, type-C,type-D and type-F gland cells.
mucicarmine stain. Scale bar= 10#m.

Figs. 9, 10. Light micrograph showing the type-A, type-C and type-D gland cells. Hematoxyline-eosin
double stain, Scale bar= 10#m,

Fig. 11. Light micrograph showing the type-A, type-B, type-C and type-D gland cells. PAS-alcian blue
reaction. Scale bar= 10p#m.

Fig.12. Light micrograph showing the type-B gland cell composing the salivary duct and type-A gland
cells. L: Lumen. Methyleneblue-basic fuchsin double stain. Scale bar= 10#m.

Fig.13. Light micrograph showing the type-G and type-E gland cells are secreted between the
endothelial cells(e) of salivarysecretory duct. Methylene blue-basic fuchsin double stain. Scale
bar= 10#m,

Fig. 14. Light micrograph showing the secreted the type-A, type-B, type-E and type-G gland cells in
the lumen of secretory duct. Methylene blue-basic fuchsin double stain. Scale bar= 10gm.

Fig. 15. Light micrograph showing the salivary secretory duct and secreted type-G gland cell in the
lumen of duct. D: type-D gland cell, M: secreted mucous. Hematoxyline-eosin double stain.
Scale bar= 10#m. -

Fig. 16. Light micrograph showing the secreted type-G granules in thelumen of secretory duct. M:
secreted mucous. PAS-alcian blue reaction. Scale bar= 10sm.
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