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Morphological Study on the Osphradium of Rapana venosa (Gastropoda: Muricidae)

Jung Jae Lee and Seong Hoon Kim

Dept. of Aquaculture, College of Ocean Science,
Cheju National University, Cheju, 690 - 120, Korea

The authors observed histochemical and ultrastructural characters on the osphradium of Rapana
venosa Valenciennes using light microscope, scanning and transmission electron microscpes. The
results were as follows:

1) The basic structure of osphradium was bipectinated-shape, which consisted of a septum situating
in the center of osphradium and numerous osphradial leaflets. On the other hand, Epidermis of
osphradial leaflets formed the structure of pseudostratified ciliated columnar epithelium which was
composed of an epithelial cell layer, a basal cell layer and a neuropile.

2) Ciliated epithelial cells: A large number of these cells were observed on the lateral and ventral
regions but a small number of them were observed on the dorsal region. These cells had cylindrical
microvilli, slender mitochondria and several nerve fibers.

3) Supporting cells: These cells had cylindrical microvilli, spongy layer, electron dense granules,
mitochondria and nerve fibers.

4) Four types secretory epithelial cells: Four distinct types of secretory epithelial cells were
recognized and were arbitrarily designated as Type I, Type II, Type III and Type IV.

Cell type I: These cells contained electron dense granules (diameter, 0.94~1.56 zm), well-developed
Golgi apparatus and rough endoplasmic reticula.

Cell type II': These cells contained two types of granules of the different electron density. One was
high electron density granules which were 0.4~1.0 4m in diameter, The other was low electron
density granules which were 0.75~1.2 4m in diameter.

Cell type III: These cells had fibrous secretory materials and exhibited strongly positive reaction
with Toluidine blue.

Cell type [V : A large number of this type of cells were observed on the ventral region of osphradial
leaflets and positively reacted with periodic acid-Schiff reagent.

5) Dark cells contained several electron dense ciliary rootlets and numerous granules but cellular
organelles were not observed.

6) Four types' basal cells: Four distinct types of basal cells were recognized and arbitrarily
designated as Twpe I, Tvpe II, Type III and Type IV.

Cell type I (light cell): These cells exhibited low electron density and contained short smooth
endoplasmic reticula, several vacuoles and granules.
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Cell type II (tessellation like structure cell): These cells showed labyrinth shape which was com-

posed of a multi-array of well-developed endoplasmic reticulum-like structures.

Cell type III (halved onion like structure cell): These cells were exhibited a multilamellar system

consisted of smooth endoplasmic reticulum-like structures.

Cell type IV (multivacuolar cell): These cells were mostly of irregular shape and contained

numerous vacuoles.

7) Neuropile had a nerve trunk composed of numerous bundles of nerve fibers. In the basal lamina

between epidermis and dermis, Bundles of nerve fibers which originated from the neuropile of the

dermis penetrated the much convoluted basement membrane and finally protruded into the neuropile

of the epidermis.

8) In the synaptic region of the dermis were observed neurotubules, several vesicles and numerous

granules such as a large core dense-centered and a small core dense-centered.

9) The authors looked upon the osphradium of Rapana venosa as a sensory organ carrying out

physiological functions such as mechanoreceptor and chemoreceptor.
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Diagram showing the parts observed on the osphradial eaflet of Rapana venosa.

Fig. 1.

. osphradial leaflet, OG : osphradial ganglion,

. ventral region, OL

: lateral region, C

: septum, MG : mantle ganglion

dorsal region,.B

A
S

Fig. 2. Diagram of the epithelial cells on the osphradial leaflet revealed by TEM.

: lateral and ventral region.

A : dorsal region, B,C
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osphradial leaflets® Fig. 1, 29}%o] #¥MHE (A) %
i (B) =} B (C) Fo2 7&3t9& », Hmel 14 e
ol Al = M B o] ol S ol Fol 1~5719] o}
“‘Li «4’%ﬂ A, ShEpEe] Foldle ol PASH|
MRS Role A2t bol o Ex513d
3t osphradial leaflets7} £9i9l+& HEEo] = # D}%}
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AEHo| oAl gEst 2 ﬂl arekalel o, wlAl g
sh-oll = oh9] K (water bllster)gol & ol o
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TREFC] BxolaAlez wdsle] BB ik
5 dole #ilE B2 HES &4 2WRES 4
EA ok FALR EBEY L S BikEES sl Mins
B IAR e MR =okdh f9) mok o) Mg

feelu] #ME/NERE & vl ofsht oho) RS Zhe il
% H 4R 0 2 Eastacl

=9 o] (Benjamin and Peat, 1971) ol 4] H:I% RS
& LK riel 98 RiRERES ol ¥+ Fud
g ot B 7| 5E e detta
2uspgleh, =g AEny HEMRS $H3IEU O
Faoldt KEMRS SR (glial cell) ozt o
+2.3.5}91 v} (Benjamin and Peat, 1969), shd, 4
3% (Welsch and Storch, 1969) il 4] 2] ¥ (ribbon) 7}
frAbel S Ze MRS BRAMR S4amiies,
Hii#E2E (Crisp, 1973)ol A= REHAE 45 4 2875 (Welsch
and Storch, 1969)8- FREgAyc R M2 o2 24FALS
E 7TEded &, AAZALS wiF okslt 2 woky 8
HAZ A Yo F2E e ALE FLERN
2, =g AAZAL R Hliyel 2ok B4
B AL FUE T2 o] FofAl tho HEE
AZE gV oz FEIASt =7, Conus flavi-
dus (Alexander and Weldon, 1975)ef A1 =] # 31 % 9]
F I Lol Mis) MK 2B Bk
EE Sl MM 5 28T A2 E B3 v} Qe

BoAFAD E IR B4R Soldl Ml NS
B vlofalel BHE 7| 5E 95 M) obeln
A& s, %Mﬁ*uﬂr FIWEAE £xAe) W o

Fol Bol srigreS Fallste Milws A4s=)al o

1
EAGL)

1
e



F E
of| e gk TN o FREEAYQ] Regol B3lol of B

A7k P sfeba A 7bE e

&, FEe HEMERE 1E Y3+ neuro-
tubules® EFEE7T & 28-S 25 Sl
A sled shube] nerve trunks ol Fw, EAFO]
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EXPLANATION OF PLATES

A part of osphradium in Rgpana venosa photographed by SEM. X460. It shows septum (S) and bipectinated-
structure consisted of numerous osphradial Ieaflets (OL).

The lateral and ventral portions of osphradial leaflets, X 1250. These have a great number of secretory materi-
als and cilia. There are two types of secretory materials. One has smooth surface (S), The other has rough sur-
face {R).

Enlargement of Fig, 2. X8300.

Longitudinal section of osphradium. PAS-Alcian blue pH 2.5 stain. X1400. it shows fingerlike structures.
Osphradial leaflets are divided into three parts. One is dorsal part, another is lateral part, the third is ventral
part attaching to the mantle cavity. The dorsal parts of osphradial leaflets have several bundles of nerve fibers
(small arrows). But lateral and ventral parts have none. Large bundles of nerve fibers (BNF) arc observed in
the mantle cavity beneath the ventral part of osphradial leaflets, Long arrows indicate traces of secretory
materials.

A part of the epithelium of the osphradial leaflets. Toluidine-blue stain. X3000. It shows various cell types of
epithelial cells. Secretoty epithelial cells (arrows) show the Toluidine-blue positive reaction but basal cells (BC)
do not. The bundles of nerve fibers {BNF) just above the remarkably convoluting basement membrane (BM)
appear at the epithelium basal.

A part of ciliated epithelial cells of osphradial leaflets, X7000. Numerous cylindrical microvilli (MV) and seve-
ral cilia(C) originated from ciliary rootlets develope on the free surface. Several neurotubules(arrows), various
types mitochondria{M), lysosomes(L) and Golgi apparatus (arrow heads) are seen in the supranuclear region.

A part of supporting cells of osphradial leaflets. X9300. A great number of cylindrical microvilli and a spongy
layer{SL) surface. Electron dense granules(small arrows), neurotubules(large arrowheads), lysosomes(L) and
microfilaments (f) are seen in the supranuclear region.

The apical region of the secretory epithelial cef/ type | of sophradial leaflets epithelium. X14000. This cell is
connected with other epithelial cells by desmosomes(arrows). Numersous cylindrical microvilli{MV) develope
on the free suface. A secretory grarules{(SG) deformed protrudes into the free surface.

The basal portion of the secretory epithelial ce/f type |. X35000. Secretory granules(SG), rough endoplasmic
reticula(rER}, a multilamellar structure Golgi apparatus{(GA) and numersous free ribosomes are observed in
the basal portion,

A part of the secrotary epithelial ce// rype 1. X4000. High electron dense granules, low electron dense gran-
ules and Golgi apparatus(GA)develope abundantly.

A part of the secretory epithelial cell type I1l. X9300. Large vaculoes fulfilled with fibrous secretory materi-
als (FSM) scatters in the cytoplasm. In the ce// type 111, nucleus (N) is triangularly formed by dint of vacuo-
les. Heterochromatins (arrows) surround nucleolus (NU) or are scattered in the nuclearplasm,

The secretoy cell type IV of the osphradial leaflets. X 3500. High electron dense granules and low electron
dense ones are observed in the cytoplasm.

A part of dark cell of osphradial leaflets. X 10000. These cells show a high electron density, so that it is dark.
In the apical portion of this cell are observed electron dense ciliary rootlets (short arrows) and neurotubules
(arrowheads). Numerous granules {long arrows) appear in the middle cytoplasm,
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Basal ce/f type | of the osphradial feafiets. X 4900. This cell show very tow electron density, so that it is light.
Several vaculoes (arrows) and short endoplasmic reticula (arrowheads) appear in the infranuclear and supran-
uclear regions.

Basal ce// type |1 (a) and cel/ type H1 (b) of the osphradial leaflets. X3600. Nucleus (N) of the celf type 1l is
slightly invaginated. It’s cytoplasm is entirely composed of endoplasmic reticulum-like structures, so that it
is a tessellation-like system,

Basal cell type 111 of osphradial leaflets. X8000. It”s cytoplasm is entirely consists of multilamellary system
composed of smooth endoplasmic reticulum-like structures, so that it has a labyrinth-like shape like an onij-
on. Several vaculoes (arrowheads) and mitochondria (small arrows) are observed.

Basal cell type IV of osphradial leaflets. X6500. Nucleus (N) are irregularly formed. It’s cytoplasms are com-
posed of great number of vacuoles (V) and several mitochondria (arrows).

Neuropile of epithelium of osphradial lcaflets. X4480. The nerve trunk (NT) consists of bundles of nerve
fibers. The nerve trunk is surrounded by Schwann’s cell. It’s cytoplasm has several lipid droplets (arrow-
head, L) and mitochondria.

Basal lamina between epidermis and dermis. X 4800. Bundles of nerve fibers orginated from the neuropile
of the dermis penetrate the much-convoluted basement membrane (BM) and protrude into the neuropile of
the epidermis. a: axon, d: dendrite

Synaptic region of dermis, X4400, In the synaptic region appear neurotubules (nt), several small core dense-
centered granules (arrowhead) and numerous vesicles (arrows).

Enlargement of synaptic region. X 24000. In the axon appear numecrous vesicles (arrowheads), large core
dense-centered granules (dI) and small core ones (ds).
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