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Structure of Tubule of Digestive Diverticula in Ptello- and
Vetigastropoda (PROSOBRANCHIA: GASTROPODA)

Ken-ichi Yamamoto® "and Takeshi Handa'

Abstract : The tubules of digestive diverticula in five species of Ptellogastropoda and 11 species of
Vetigastropodathe were observed with the tissue preparations by Azan staining. In five kinds of
Ptellogastropoda, four to six thick tubules of digestive diverticula extended radially from the extremely
short duct which originated from the stomach. And each tubule ramified with the dichotomous branching
type, and spread out in the digestive diverticula. In six kinds of Trochidea and three kinds of Turbinidae
of Vetigastropodathe, one thick tubule from the very short duct from the stomach extended in the inside
of spiral digestive diverticula, ramified with the dichotomous branching type and spread out in the
digestive diverticula. However, in Haliotis discus discus of Haliotidae and Scutus (Aviscutum) sinensis
of Fissurellidae of Vetigastropoda, the tubule with the monopodial branching type arose from the places

of the duct.

Key words : Ptelloastropoda ; Vetigastropoda : digestive diverticula ; duct ; tubule ; tubule type
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M¥E L UOHE

EERIZIZ, AN TABEIATAHHTAEBI AT A
A BD A X I A Y Cellana torewma, <7 /N7 A Cellana
nigrolineata B & XX » a7 7% Cellana grata, = > A A
HFHABEALF ) B A ARD T ) T ¥ Patelloida
saccharina from lanx B X377 4 7 & 77 A Nipponacmea
concinna® 51, HERBE = F I XAFTABO 7 RH
NV T F 7 RN A Chlorostoma

turbinatum, 7 </ 35 A Chlorostoma xanthostigma, 2

A Chiorostoma lishkei,

&9 A H T Omphalius rusticus, 1 %% X Monodonta
labio from confusa®B & Y 7 O 7 & # A Monodonta
neritoides, W B O W I Turbo (Batillus) cornutus,
AHA Turbo (Lunella) cornutus corrensisBL U777 X
HA Astralium haematragum®115E % 7= (Table 1).
B, KERFERCHET 2R TREL, K8 (607)

Table 1.
(PROSOBRANCHIA. GASTROPODA)
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Size of materials investigated the structure of tubules of digestive diverticula in Patellogastropoda and Vetigastripoda

Shell length

Shell width Total weight

(mm) (mm) (g)
Order Patellogastropoda
Suborder Patellina

Family Nacellidae
Cellana toreuma 37757 27.8 %57 33+19 n=12
Cellana nigrolineata 40.9 £ 52 32.1%52 8.8 35 n=7
Cellana grata 277134 228+34 36E1.1 n=18

Suborder Acmaoidea

Family Lottiidae
Patelloida saccharina from lanx 14619 106 1.9 04x0.1 n=10
Nipponacmea concinna 30.0 £ 0.8 313X 1.1 3.9% 2. n=11

Oeder Vetigastripoda

Family Haliotidae
Haliotis(Nordotis)  discus discus 145+12 20,113 3.1 +05 n=10

Family Fissurellidae
Scutus (Aviscutum)  sinensis 25612 212+20 2715 n=18

Family Trochidae
Chlorostoma lishkei 241115 236%1.6 75 % 1.1 n=25
Chlorostoma turbinatum 19.0+1.3 15412 32106 n=7
Chlorostoma xanthostigma 226%22 20.6 = 3.1 54+19 n=8
Omphalius rusticus 19.0 £1.7 162 2.0 3.1+ 06 n=11
Monodonta labio from confusa 20114 145X 1.1 3512 n=14
Monodonta neritoides 9.1+t123 10.7 X122 05102 n=16

Family Turbinidae
Turbo (Batillus) cornutus 325+24 274379 95+ 2.1 n=15
Turbo (Lunella)  cornutus corrensis 204+ 1.3 17415 37207 n=31

Values show mean I standard deviation.
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(Figs. 3-1,3-2), T AA A% HAEHIF ) A7
A KDy ) T v Patelloida saccharina from lanx (Fig. 4)
BEWay ¥ T A A Nipponacmea concinna (Fig. 5)
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Fig. 1. Cross (A) and Vertical (B) sections of digestive diverticula of Cellana toreuma (Petellogastropoda, Patellina, Nacellidae). ST, stomach ; IN, intestine ; DI, digestive
diverticula ; DD, duct ; TD, tubule which resembled a duct of digestive diverticula ; T, tubule ; JDT, junction of the duct with a tubule ; DC, digestive cell ; DSC,
darkly stained cell ; FC, fragelated cell. Azan staining. Bars in Aa and B =1 mm, and bars in Ab and Ac = 100 u m.
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Fig. 3-2. Vertical section of digestive diverticula of Cellana grata (Petellogastropoda, Patellina, Nacellidae). ST, stomach : IN, intestine ; DI

digestive diverticula ; DD, duct ; TD, tubule which resembled a duct of digestive diverticula ; JDT, junction of the duct with a tubule.
Azan staining. Bars in Aa and Ba =1 mm, and bars in Ab and Bb = 100 z m.
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Fig. 6-1. Cross section of digestive diverticula of Haliotis (Nordotis) discus discus (Vetigastropoda, Pleurotomarioidea, Haliotidae). ST, stomach ; DI, digestive diverticula :
DD, duct ; T, tubule ; JDT, junction of the duct with a tubule ; DC, digestive cell ; DSC, darkly stained cell ; FC, fragelated cell. Azan staining. Bars in A and B =
1 mm, and bars in C and D = 100 g m.
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Fig. 7-1. Vertical section of digestive diverticula of Scutus (Aviscutum) sinensis (Vetigastropoda, Fissurelloidea, Fissurellidae). ST, stomach -
IN. intestine ; DI, digestive diverticula ; DD, duct ; T, tubule ; JDT, junction of the duct with a tubule ; DC. digestive cell : DSC. darkly
stained cell ; FC, {fragelated cell ; CL, cilium. Azan staining. Bars in A-C =1 mm, and bars in D and E = 100 x m.
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Fig. 8-1. Longitudinal section of digestive diverticula of Chlorostoma lishkei (Vetigastropoda, Trochoidea. Trochidae). ST. stomach ; IN, intestine
: DI, digestive diverticula ; DD, duct ;: TD. tubule which resembled a duct of digestive diverticula : T, tubule ; JDT, junction of the duct
with a tubule ; DC, digestive cell ; DSC. darkly stained cell ; FC, fragelated cell : CL, cilium. Azan staining. Bars in A-C =1 mm, and bar iy
inD=100um. &
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Fig. 8-2. Longitudinal section of digestive diverticula of Chiorostoma lishkei (Vetigastropoda, Trochoidea. Trochidae). ST, stomach : GD. gonad ; DI digestive

diverticula ; DD, duct ; TD. tubule which resembled a duct of digestive diverticula ; T, tubule ; JDT, junction of the duct with a tubule ; DC, digestive cell
. DSC. darkly stained cell ; FC, fragelated cell : CL. cilium. Azan staining. Bars in A-C =1 mm, and bar in D = 100 z m.
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Fig. 9. Longitudinal section of digestive diverticula of Chlorostoma turbinatum (Vetigastropoda, Trochoidea. Trochidae). ST, stomach : IN, intestine : DI, digestive
diverticula ; DD, duct ; TD, tubule which resembled a duct of digestive diverticula ; T, tubule ; JDT, junction of the duct with a tubule ; DC. digestive cell ;
DSC, darkly stained cell ; FC, fragelated cell ; CL, cilium. Azan staining. Bars in A and B =1 mm. and bars in C and D = 100 g m.
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Longitudinal section of digestive diverticula of Chlorostoma xanthostigma (Vetigastropoda, Trochoidea, Trochidae). ST, stomach
; IN. intestine ; DI digestive diverticula ; DD, duct : TD, tubule which resembled a duct of digestive diverticula : T, tubule ; JDT,
junction of the duct with a tubule : DC, digestive cell : FC, fragelated cell ; CL, cilium. Azan staining. Bars in A and C = 1 mm, and
bars in B and D = 100 x4 m.
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Fig. 10-2.

Longitudinal section of digestive diverticula of Chlorostoma xanthostigma (Vetigastropoda, Trochoidea, Trochidae). ST, stomach ; IN,
intestine ; DI, digestive diverticula ; TD, tubule which resembled a duct of digestive diverticula ; T, tubule : DC, digestive cell ; DSC.

darkly stained cell. Azan staining. Bars in A and C = 1 mm, and bars in B and D = 100 x m.
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Fig. 11.

Longitudinal section of digestive diverticula of Omphalius rusticus (Vetigastropoda, Trochoidea, Trochidae). ST, stomach ; IN, intestine ; GD, gonad ; DI. digestive
diverticula ; DD, duct ;: TD, tubule which resembled a duct of digestive diverticula ; T, tubule ; JDT, junction of the duct with a tubule ; DC, digestive cell ; DSC,
darkly stained cell ; FC, fragelated cell ; CL, cilium. Azan staining. Bars in A-C = 1 mm, and bar in D = 100 g m.
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Fig. 12. Longitudinal section of digestive diverticula of Monodonta labio from confusa (Vetigastropoda, Trochoidea, Trochidae). ST, stomach ; GD, gonad
: DI, digestive diverticula ; DD, duct ; TD, tubule which resembled a duct of digestive diverticula ; T, tubule ; JDT. junction of the duct with a
tubule ; DC. digestive cell ; DSC, darkly stained cell ; FC, fragelated cell. Azan staining. Bars in A-C =1 mm, and bar in D = 100 u m.
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Fig. 13-1.
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G

Longitudinal section of digestive diverticula of Monodonta neritoides (Vetigastropoda, Trochoidea, Trochidae). ST, stomach ; IN, intestine ; DI, digestive
diverticula ; DD, duct ; TD, tubule which resembled a duct of digestive diverticula ; T, tubule ; JDT. junction of the duct with a tubule ;: DC, digestive
cell ; DSC, darkly stained cell ; FC, fragelated cell ; CL. cilium. Azan staining. Bar in A = 1 mm. and bars in B-D = 100 z m.
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Longitudinal section of digestive diverticula of Monodonta neritoides (Vetigastropoda. Trochoidea, Trochidae). ST, stomach
: DD. duct ; TD, tubule which resembled a duct of digestive diverticula ; T. tubule : JDT. junction of the duct with a tubule
darkly stained cell : FC, fragelated cell : CL, cilium. Azan staining. Bar in A =1 mm, and bars in B-D = 100 g m.

. DI, digestive diverticula
; DC, digestive cell ; DSC,
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Fig. 14-1. Longitudinal section of digestive diverticula of Turbo (Batillus) cornutus (Vetigastropoda, Trochoidea, Turbinidae). ST, stomach ; DI, digestive diverticula ; DD.
duct ; TD, tubule which resembled a duct of digestive diverticula ; T, tubule ; JDT, junction of the duct with a tubule ; DC. digestive cell ; DSC, darkly stained
cell ; FC. fragelated cell ; CL, cilium. Azan staining. Bars in A-C =1 mm, and bars in D-F = 100 g m.

2!



145

&
7l

iy

A A B & ER B DT ER

W | = sreq suiuels
uezy (90 pajePsely .t 9Mgnl B yim 1onp ayj jo uopoun( ‘L[ : dMqni ‘], : BNOUISAIP 9A1SFIP JO 1ONP B POjqUIAsSAT Yoiym gt ‘(L : 1onp ‘ad
BINOTIDAIP 9AGSIBIP ‘[(] * YOBWOIS "[S "(SBPIUIQIN [, 'BOPIOYD0. ], ‘BPOdONSBENOA ) $727724400 (SRIIIDE]) 09471 ] JO BINOILIDAIP SANSIBIP JO UOIDIS [RUIPNIFUOT  °g

-FI 81




Fig. 15-1.

Longitudinal section of digestive diverticula of Turbo (Lunella) cornutus corrensis (Vetigastropoda, Trochoidea, Turbinidae). ST, stomach ;
DI, digestive diverticula ; DD, duct ; TD, tubule which resembled a duct of digestive diverticula : T. tubule ; JDT. junction of the duct with a
tubule ; DC, digestive cell ; DSC, darkly stained cell ; FC, fragelated cell ; CL, cilium. Azan staining. Bars in A and B = 1 mm, and bars in C and
D =100z m. x
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Fig. 15-2. Longitudinal section of digestive diverticula of Turbo (Lunella) cornutus corrensis (Vetigastropoda, Trochoidea, Turbinidae). ST, stomach ; DI, digestive
diverticula ; DD, duct ; TD. tubule which resembled a duct of digestive diverticula ; T, tubule : JDT, junction of the duct with a tubule ; DC, digestive cell ;
DSC, darkly stained cell ; FC, fragelated cell ; CL, cilium. Azan staining. Bars in A and B =1 mm, and bars in C and D = 100 g m.
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Fig. 16. Longitudinal section of digestive diverticula of Astralium haematragum (Vetigastropoda, Trochoidea, Turbinidae). ST, stomach ; IN, intestine
: GD. gonad ; DI, digestive diverticula ; DD, duct ; TD, tubule which resembled a duct of digestive diverticula ; T, tubule ; JDT, junction of the

duct with a tubule ; DC, digestive cell ; DSC, darkly stained cell ; FC, fragelated cell ; CL, cilium. Azan staining. Bars = 1 mm.
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