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Structure of the digestive diverticula of the pen shell, Atriana (Servatriana)
lischkeana (Mollusca : Bivalvia : Isofilibranchia)

Ken-ichi Yamamoto®and Takeshi Handa

Abstract : The corrosion resin-casts and the tissue preparations of the digestive diverticula of the pen

shell, Atviana (Servatriana) lischkeana were observed. The resin-casts were made of the prepolymeriza-
tion methyl methacrylate (Mercox CL- 2R) containing 10% Mercox MA. The tissue preparations were
stained with Azan. The digestive diverticula divided into three groups and located at the right and the left
sides of the stomach, and at the esophageal orifice. The tubules were clearly observed with a stereoscope
after the membrane covering the digestive diverticula was removed. The stomach had three main ducts of
the digestive diverticula. These ducts had the openings (the orifices) in the inner wall of the stomach.
The iiner walls of the main and the secondary ducts had a similar tissue structure which were made up of
the uniform fragellated cells covered with the cilia. The tubules of digestive diverticula branched out the
smaller tubules after separating from the secondary ducts.

Key words : Pen shell ; Isofilibranchia ; Corrosion resin-cast ; Digestive diverticula ; Duct ; Tubule
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72b 0 (DR, BgLRT) 2 W, ROLHITLTT-
oo 9, A TFEHOAM/IOEAL= 72 VY LRKE
S, FM00EREL CERER YKz, Ors&
EANEBERE 2 LR TF L Vi MRS 1 mm,
FE¥20cm, Hibiki No.3) ##5mmfEAL, I AFv
7 BOEFE (5mi, Top) %> T 245 BICHL. SmdRE
STHRER 6 mlOBIEEIEA Lz EAR, BlEOMR
2 CRIlMBEDO—RmERTH S o THAL, WkHIC
BELOHE RS ¢/, BALR, 20%KERILT MUY
LIKBR~BEE L CAEIERE L, KREkL7z,
BOWEIE BiZE, Davidsonill (=% /—N ! FN=Y
v OUOKEEER | BEK=66 144 123 1 67) TREER, K&
BT T O % OIS L TERAFRER R U ) BV TT 5 72,
HBEE Sl 0EEORNEVWEDSY 4 XN,
WTT 5% &AL L CDavidsoniE CHEE L 729, ®iHEC
BEoT89 74 WK (0pm) % 1AL DL D%
R L, TH Bl Tiior,
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BRI, BAEBRETLHLANHALD L, D2BLUDS
DI OB H PN TRBLTYAETHRA TR
(Fig. 1), HETd, PHFIETAEEMNE (D1) BLT
Bokf (D2BLUD3) 03O0 FHHrNTER
LTWwaEEFHER a7 (Fig. 2), #NENOHEIR
ANOEEZ, Wb 1 EROKkwd® (DD1, DD2 B &
UDD3) PBEED 1 HHi» S 1 7D, BEICEERD
LT (OrificestiiEz/RLT) HTHY, BELSHHE
BHIEGPN LTz (Fig. 3). BOWEEDS & U
& o bk, FHESEEME (D1) BLUED
R (D2BLUD3) O30S P TEREL,
3DDEWANENEFRIERORCEE (DD1, DD2B X
U'DD 3) HHEBED IEH» LN TV ARTFIBEE L
(Figs. 4,5). LarL, HBRE, BOSEHSICHEL
72EFE D S HIFTE IS T OE MBI L T
otz (Figs. 2,4,7). Wi, B LE-HE CIIHUTL
BREL TEOEL $THY, BUE MU s Bt R
2LTwiz (Fig. 2),
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BB CREICH D, 2OXRFITREELERL
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PREAE (Tubule) &, BEBRET S LI L R
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72 (Fig. 8 A-C), $FBICH & FEREISEREMET
#HZEsns: (Fig. 8D.E)s

FGIRAEE (Tubule) OHIREE, BB LE L ->TT
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bl SEL ThAERTFIRO LN (Fig. 9).
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TaAXHdA® LREBRIC, N sulucata® <A FO LI %E
WE L TRUEOREDE YR, EFIHRT, NEE
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Fig. 1 . Exterior view of the soft part of the pen shell, Atriana (Servatriana) lischkeana. A : lateral
view (right), B : dorsal view, C : lateral view (left), D1, D2 and D 3: digestive diverticula,
CT : ctenidium, GD : gonad, ST : stomach, FT : foot, AD : adductor. Bars= 1 cm.
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Fig. 2. Corrosion resin-cast of the digestive organ of the pen shell. A : lateral view (right), B :
dorsal view, C : frontal view, D : lateral view (left), D1, D2 and D 3: digestive diver-
ticula, ST : stomach, IN : intestine, AN : anus. Bars= 1 cm.
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Fig. 3 . Corrosion resin-cast of the digestive organ of the pen shell. A : dorsal view, B : lateral
view (left), D1, D2 and D 3: digestive diverticula, DD 1, DD 2 and DD 3: duct, ST :
stomach, IN : intestine. Bars= 1 mm.
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Fig. 4 . Cutting surfaces of the soft part of the pen shell. a and b are viewed from the different direction. A
vertical section, B : oblique section, D1, D2 and D 3 : digestive diverticula, DD 1, DD 2 and DD
3 : duct, ST : stomach, OS : oesophagus, IN : intestine, GD : gonad. Bars= 1 mm.
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L T ATIVVE AN A
%‘Wv («.n:\z Eeethasana, adpans AR e
2 NI 2y A W bRt LAl <

: adductor, CT :

=1 mm.

intestine, OS : oesophagus, M : mouth, AD
labial pulp. Azan staining. Bars

center to right parts, D1, D2 and D 3 : digestive diverticula, DD 1 and DD 2:

ctenidium, MT : mantle, LP :

Fig. 5. Lateral view (left) of vertical sections of the soft part of the pen shell. A to C:
duct, ST : stomach, IN :
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Fig. 6 . Lateral view of vertical sections of the body of the pen shell. A : left view, B : right view, D1, D2
and D 3: digestive diverticula, DD 2 and DD 3 : duct, ST : stomach, IN : intestine, OS : oesophagus,
LP : labial pulp. Azan staining. Bars= 1 mm.
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Fig. 7. Horizontal sections of the body of the pen shell. A to F : lower to upper parts, D1, D2 and D 3:
digestive diverticula, DD 2 and DD 3: duct, ST : stomach, IN : intestine, OS : oesophagus, CT : cte-
nidium, LP : labial pulp. Azan staining. Bars= 1 mm.
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Fig. 8 . Digestive diverticula of the pen shell. A : external feature of the digestive diverticula, B and C :
view of the digestive diverticula removed the epidermis, D and E : corrosion resin-cast of the diges-
tive diverticula, D 2 : digestive diverticula, GD : gonad, BV : blood vessel, T : tubule. Bars= 1 mm.
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C ‘m - i e e _.,;D \ a2 & E'-' v’( AR A
Fig. 9 . Duct and tubule of digestive diverticula of the pen shell. DD : main duct, 2 DD : secondary duct, T :

tubule, JDT : junction of a duct with a tubule, DC : digestive cell, FC : flagellated cells, DC : diges-
tive cell, CL : cilium. Azan staining. Bars in A-C=100 #m and Bar in D=10 «m




