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ABSTRACT

The microanatomy and ultrastructure of the digestive diverticulum of Mytilus galloprovincialis were described using
light and electron microscopy. The digestive diverticulum of tawny color was surrounded the stomach and connected to
stomach by a primary duct. Digestive diverticulum is composed of numerous digestive tubules. The epithelial layer of a
simple digestive tubule, which is simple, is composed of basophilic cells and digestive cells. Basophilic cells are
columnar in shape, and has a well-developed endoplasmic reticula, tubular mitochondria, Golgi complex and membrane-
bounded granules of high electron density in the cytoplasm. Whereas digestive cells are columnar in shape, with
development of microvilli and cilia on the free surface. Pinocytic vasicles, active lysosomes and numerous mitochondria
were observed in the apical cytoplasm of digestive cells. The results of this study suggest that basophilic cell and
digestive cell of the digestive tubule are specialized in the extracellular and intracellular digestion, respectively.
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Lee, 2011)7} glom, 23k AuAl2 F24)e] F714 Wz}
(Zadibar et al., 2004)2} 4-3}A|22] B-glucuronidase?} hex-
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=N
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), A2 Aol whe} ZA| 24 ¥ (epifauna) 2t WA 3 (infauna)
oz FrI 4 9lt}(Godling, 2004). 323 o) = =, Crasso-
strea gigas, 7}2]#], Pati nopecten yessoensis, |3l 2%], My-
tilus galloprovincialis, 215, M. edulis S-¢] gl om, o]%
o= |20, vlR] =) Rudltap&s philippinarum, 72}, Tegil-
laca granosa 50| Ql=vl, o] 52> AMAAE ] Afolel| ule}
Aol 43b7)2t w3t g5 Aoz A7,

meb 2 ATl HE E8} (Mytilidee)] 323 ol
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A ST 2R3 Wk F AAES] GAANE B
2}-2 Pantone® Formula Guide (Coated first edition 2002; Pan-
toneInc, USA)E 7|Fo=2 3IHHIE T3 Qe ZAS}
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E34 218 n] 7 (Transmission Electron Microscopy, TEM)
A # B A2 A 25 phosphate buffer (pH 7.5) 2 34|
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=, 0.1M phosphate buffer (pH 7.5)2 2022 33] $A|319
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bluez 14ste] Fadn|7d oz I3 1 &, TEM
T AL ultramicrotome (MT-X, RMC, Germany)-&- ©]
£43 =7 70nm= ultrathin section 3t ©+-& uranyl acetate-
lead citrate=. <34 &}37, TEM (H-7500, Hitachi, Japan)© s
st
FAFA A3 ) 7 (Scanning Electron Microscopy, SEM) -2
Az A3EE 3o & TEM 328 93 A= 22
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Table 1. A summary of the histochemical tests performed to show the

nature of the granules of digestive diverticulum of Mytilus galloprovi-
ncialis

Techniques employed Basophilic cell Digestive cell
Mayer’s hematoxylin-eosin ~ + (Brown, 256C) =+ (Brown, 256C)
Masson trichrome + (Plum, 220C) + (Plum, 220C;

Blue, 285C)
PAS + (Red, 2665C) + (Red, 2665C)
AB (2.5) + (Blue, 318C) + (Blue, 318C)

Aldehyde fuchsin - -

*AB, alcian blue; PAS, periodic acid-Schiff solution; —, no reaction; =+, weak
reaction; +, reaction.
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A, AB-PAS(pH 2.5) uF-¢ 9l AF-AB (pH 2.5) uF-g-ellA] 3
ZAo 2 Vel (Fig. 3). 3HA0 93 =252 H-E 9A

oA A8k 24 (256C). 0.2 eyt o (Fig. 3A), Masson 4
zoﬂ AR o]] /\1 = ;}/\u (220(:) J,]_ = ,\u (285C) o L]_E]_w\:]_
(Fig. 3B). 18] 32 AB-PAS(pH 2.5) uF-S-ol| M= 24 Aol A

2 Feld 4 glglem (Fig. 3C), AF-AB (pH 25) Hh-Sol)
A 133 7P AR BS AR 9le-s o 4 9%
o} (Fig. 3D).
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o, I el oz Fol A, HA- A G4
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+ AL s 3 T35 o9& 73 ik (Fig. 4A).
53], 3 FHells ZHAZA S} FAAE] A wdlte
algler (Fig. 4B), M ZzA A= e 712 Azpd =7} o
oFst B ES A g e v EZ e olEe| &
1= A=t (Fig. 4C).
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= u} 9k

2 AT E AFHFAL) Lsplde dxpatol
s 919} Ase] glglom, YxaosnE o)t
3} gl 23 MR T2 718 B ovislRE
FAREE S g F2E 548 Bl

ojuf o] AFpPdlN F2 £3eE HIPEE &
A o] A2 39712 A2 FAEE
o, 37 EE Ml 2R Al ze] 43k ", &
FHEE T2 F5 2 AEY &35S 7HIH (Owen,
1972; Morton, 1983; Henry et al., 1991; Eble, 2001; Dimitria-
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FIGURE LEGENDS

Fig. 1. Anatomy of the visceral mass (1A) and light microscopical structure of the digestive diverticulum (1B) of Mytilus galloprovincialis.
Masson'’s trichrome stain. Css, crystalline style sac; Dd, digestive diverticulum; Dt, digestive tubule; Pd, primary duct; Sa, stomach; Sd,

secondary duct.

Fig. 2. Scanning electron micrograph (2A) and semithin section (2B) of the digestive diverticulum of Mytilus galloprovincialis. 2A: Showing the
numerous digestive tubules (Dt). 2B: Showing the basophilic cell (Bpc) and digestive cell (Dc) in the epithelial layer. G, granules.

Fig. 3. Light microscopical features of the digestive tubule of Mytilus galloprovincialis. showing the basophilic cell (Bpc), digestive cell (Dc)
and the cytoplasmic granules(G) in the epithelia layer (El). 3A: H-E stain. 3B: Masson’s trichrome stain. 3C: AB-PAS(pH 2.5) reaction.

3D: AF-AB (pH 2.5) reaction. L, lumen.

Fig. 4. Transmission electron micrographs on ultrastructure of the basophilic cell in the digestive tubule of Mytilus gallopronincialis. 4A:
Section of the columnar basophilic cell. 4B: Showing the well-developed rough endoplasmic reticulum (rER) and Golgi complex (Gc)
near the nucleus(N). 4C: Showing the membrane-bounded secretory granules(G) of high electron density and tubular mitochondria(Mt).

No, nucleolus.

Fig. 5. Transmission electron micrographs on ultrastructure of the digestive cell in the digestive tubule of Mytilus galloprovincialis. 5A:
Showing the columnar digestive cell. Note the cilia(C) and microvilli (Mv) on the free surface. 5B: Showing the pinocytic vesicles (Pv)
and lysosomes (Ly) in the apical cytoplasm. 5C: Section showing the well-developed mitochondria (Mt) and active lysosomes in the

cytoplasm.
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