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Oxygen Uptake at the Gills of the Topshell, Turbo (Batillus) cornutus under
Resting and Normoxic Condition

Ken-ichi Yamamoto™ 2, Kuniaki Kawahara™® ?, Makoto Shimada™ 2,
Atsushi Fujii* ?, and Kanji Terado™ 2

Oxygen uptake at the gills of the topshell, Turbo (Batillus) cornutus was examined under
resting and normoxic condition. Oxygen pressure of the inspired water into the cavity of the
gills and the expired water from it were 154.5 + 1.6mmHg and 47.0 % 8.1mmHg at 23.0 £
0.1, and 146.04t4.6mmHg and 46.8£10.6mmHg at 28.0£0.17C, respectively. Oxygen uti-
lization was 69.65.3% at 23.4+0.1T and 68.0%£7.1% at 27.8+£0.1C. Oxygen pressure
of blood into the efferent branchial vein and into the afferent branchial vein were 102.2 +
9.8mmHg and 20.9 # 8.3mmHg at 23.0 £ 0.1T, respectively. Oxygen content {(oxygen
saturation) of blood into the efferent branchial vein and into the afferent branchial vein were
1.484£0.22 vol. % (86.5£5.8%) and 0.48+0.19 vol. % (28.1£6.1%) at 28.0+0.2T, respec-
tively. Oxygen capacity of the blood was 1.7140.38 vol. % at 28.0£0.2TC. Oxygen con-
sumption were 0.59 £ 0.09 ml/min/kg + total weight at 23.0 £ 0.5C and 0.68 *
0.08m//min/kg - total weight at 28.0%0.2C.
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Fig. 1. Diagram of experimental system.

1: aeration, 2: supply of sea water, 3: filter, 4:
equilibration column, 5: constant-temperature water
bath, 6: respiration chamber, 7: magnetic stirrer, 8:
DO bottle, 9: water reservoir, 10: water bath used to
regurate the water temperature, 11 liftpump.
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Fig. 2. Operation on the shell (A) to take from the efferent branchial vein (1) and the afferent branchial
vein (2), the operation on the shell to measure oxygen pressure (B) of inspired water into the cavity of gills
(4) and expired water from it (3), and instrument used to take the blood (C).

5: needle of 25 G, 6: poryethylene tubing of outside dimameter 1 - 1/2 mm and length 410 mm, 7: needle

of 20 G, 8: syringe of 1 cc.
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Table 1, Parameters on oxygen uptake in the gills of the topshell, Turbo (Batillus) cornutus,

under resting and normoxic condition.

Ci, oz 5.054£0.06 m¥/! * Pa, 0z 102.2 £9.8  mmHg *

4.61£0.12 m#/! * Pv, og 20,9 +8.3 mmHg *

Pi, 0, 155.2 2.1 mmHg * O, Cap. 1.714£0.38  vol.% *

155.4 £2.0 mmHg * % Ca, 0z 1.4840.22  vol.% *

Voz 0.594£0.09 m/min/kg*TW =* Cv, 02 0.48::0.19  vol.% *

1.26+0.21  m#/min/kg WW  * Sa, oz 8.5 £5.8 % *

6.24+0.99 m/min/kg'DW  * Sv, 02 28.1 £6.1 % *

0.6840.08 m{/min/kg:TW % Vg 168 m#/min/kg-TW *

1.46£0.17 m{/min/kg WW  *x% 358 m//min/kg- WW *

6.57£0.76 m{/min/kg-DW % 1776 m{/min/kg-DW *

Pios 154.5 £1.6 mmHg * 228 m{/min/kg-TW *

146.0 +4.6  mmHg * % 489 m//min/kg+ WW #*

Pg,0p 47.0 £8.1  mmHg * 2192 m//min/kgDW *

46.8 +10.6 mmblg % % APoz 39.2 mmHg *

U 69.6 £5.3 % * Toz 0.0151 m//min/mmHg/kg - TW %

68.0 £7.1 % * % 0.0321 mf/min/mmHg/kg WW  *

0.1591 m#/min/mmHg/kg - DW  #

* and #%: 23.0 and 28.0C, respectively, C: oxygen concentration in water or oxygen content in blood, P: oxygen
pressure, S: oxygen saturation, i, 1, i, a and v: the inflow water into the respiration chamber, the inspired water into
the cavity of the gills, the expired water from the cavity, the blood in efferent branchial vein and the blood of affe-
rent branchial vein, respectively, Vo,: oxygen consumption, O, Cap. : oxygen capacity of the blood, U: oxygen uti-
lization, Vg: ventilation volume, &Po,: mean oxygen gradient across gill epitherium, Toz: oxygen transfer factor of
the gills, TW : total weight of body,WW and DW: wet weight and dry weight of body without shell and operculum,

respectively



L OEC ORHPUR

PR EH L CORWEE L CREEHBRIIENI LA LS
Irotse Eiz, BICERIMGAFA R LAEEE, il
RERLAOL, —HhkTola CaE T, Filit
LTk e BRI ER L, 3B LAERS
LI EEMR L DI EhD, BICEEHMITALFE
Wrk, HFZORRS & CHRROEHEP~NDL ETIEEA
EMMUI G RnEEZ LIS,
YHTOBREHRETMOMBEMELEYT S
(Table.2) &, FHEBREHOPTS LB VHEE
RLTWhe SO ENE, PRSP C b
AR OKR E T hHo LELOR L, —F, ML
K4 % (Table.2) &, Witk H /) O Cldh
EHREERLTHLY, KEOHS% T HOTHERBE
UE IRV ARRBOEERL b ORFEHE R Ty
LHEFIBHUMERL T, ShALDI EdL, L

93
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Table 2, Oxygen consumption (Vog) of gastropoda and teleost.
Species wWT ¢ \"02 Reference
Gastropoda
Turbo (Batillus) cornutus 23 1.26 m{/min/kg - WW Present study
6.24 mi/min/kg:DW
28 1.46 ml/min/kg* WW
6.57 m/min/kg-DW
Lymnaea stagnalis 0.18 m//min/kg-WW* 10
Heliz pomatia 15 0.33-1.33  m/min/kg- WW* 10
Haliotis tuberculata 24 0.40-1.45 m¥/min/kg WW* 10
Pleurobranchaea meckelii 24 0.57-0.60 m#/min/kg- WW* 10
Cepaea vindobonensis 20 0.85-2.08 m#/min/kg-WW* 10
Zebrina detrita 23 0.87 m/min/kg  WW* 10
Cepaea hortensis 20 1.33 ml/min/kg- WW* 10
Chilotrema lapicida 15 1.60 mf/min/kg- WW* 10
Helicella candidans 23 3.00 mi/min/kg*WW* 10
Deroceras agreste 23 3.23 m{/min/kg WW* 10
Littorina irrorata 32 5.17 ml/min/kg- WW* 10
Busycon canaliculata 21-23 1.17 m{/min/kg:DW 11
Teleost
Seriola quinqueradiata 19.2 1.72 m{/min/kg  WW 12
20.4 1.93 m#/min/kg WW 13
Trachurus japonicus 16.5 1.47 m//min/kg  WW 14

* Modified to expression by the same unit as in present study.

WW and DW were wet weight and dry weight of body, respectively.

culum were excluded from the weight.

In gastropoda, shell and oper-
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