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Effect of Hypoxia on Oxygen Uptake in the Black-lip Pearl Oyster
Pinctada margaritifera

Ken-ichi Yamamoto' ©, Takeshi Handa', Yoshiyuki Minato', Kazusi Odawara > and Ken-ichi Sone *

Abstract : Oxygen uptake in the black-lip pearl oyster Pinctada margaritifera was examined

with the direct measurement method of ventilation volume at 27 °C . The ventilation volume

maintained the same level as that (0.385 //min/kgTW: total weight) under normoxic condition

until the oxygen partial pressure (Po,) decreased to 115.1 mmHg, then it increased to 0.677 I/

min/kgTW (1.8 times the normoxic ventilation volume) at 22.0 mmHg. The oxygen utilization

maintained the same level as that (3.7%) under normocic condition until Po, decreased to 115.1

mmHg, then it increased to 15.0% at 9.9 mmHg. The amount of oxygen uptake maintained the

same level as that (0.068 m//min/kgTW) under normoxic condition until Po, decreased to 61.6

mmHg, then it decreased when Po, further declined.

Key words: black-lip pearl oyster, hypoxia, oxygen uptake, oxygen utilization, ventilation

volume
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Fig. 1 Experimental system. 1, supply of sea water; 2, filter
of chemical fiber; 3, filter (0.5um, Model III, Organo);
4, N, bottle; 5, aeration; 6, equilibration column; 7,
respiration chamber; 8, the black-lip pearl oyster
Pinctada margaritifera; 9, gum film; 10, chamber for
catching the ventilated water; 11, oxygen sensor; 12,
oxygen meter (UC-100M, Central Kagaku Corp.);
13, recorder (MacLab/8, ADI); 14, electromagnetic
flow-meter (MFV-3200, Nihonkoden); 15, probe
of electromagnetic flow-meter(Model FF-100T,
Nihonkoden); 16, syringes (1 ml/min) for obtaining the

inhalent and the exhalent water samples.

For=", FHE7 0F a vl ONEREBORITES
#9110 mm @ VRO D AH % AN Y,

FERIE, Fig 1 IRUARBEEZAWT, BEDTEZET
THTHKE, BEARARDIUCBEBREZHEN, @
FOAER, 3 BRI EE I OF 3 Ui A EIFHRE (19
x19x 19 cm) KE¥E L, IEEHEK (1 /min) &5 L 72REET
14 BFRILL ERGR L 7218, ERTXOBEKITE > T 154.6
1.0 mmHg( B8 FEIRIOIRAR) 5 1 KR fE:iC 115.1 £ 2.6
mmHg, 85.9 + 2.8 mmHg, 61.6 = 52 mmHg, 40.7 £ 4.6
mmHg, 22.0 £ 3.5 mmHg, 9.9 £ 3.0 mmHg & 6 B¢ [ iZ
BT a7z, WOBIKIE, LB EFEDRER, KNTOS
um D7+ )LF— (Model IlI, ORGANO) DJIFIZ H R MK %
W@ T CHERL .

BIEOKTH, BEROKET NS S, 1 RFEN
TRDEE 28 5 S TRE (TW, kg) ZEHHIL 7=,

ok £

kB, ERMRFHO 0 — 7 (HNE10em, 1.0
Imin JIZEF, Model FF-100T, HZAEYE ) Z#H/KkERIEH
OFETID MV, BREMFE (MFV-3200, AAXE) TH
FL, Tz MacLab/8, ADI) 2 W TEHR 4 [H

B, NHEE, ER

Po:
mHg,
® 5D
33

) (mmHg)

- et
22 S _»
R X

Vg
mifmin/ind

(

Time (hr)

Fig.2 Ventilation volume (Vg) in the black-lip pearl oyster

recorded with decreasing oxygen partial pressure (Po,).
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DIRFE & FT ) Tl 0.385+0.092 I/min/kgTW 2R L, BE
D 115.1+2.6 mmHg (0.404+0.173 /min/kgTW) IZ{E T
U THRRMORE TOMEAERBENSTD SHah >
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R EN 115.1+£2.6 mmHg (431 15%) ICE T L THE
FHMORETOEEAERRENRD SNAND (P>
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EAT40.7 4.6 mmHg 2L T, BBEEBERERED L (Fig.
3
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Fig.3 Changes in the ventilation volume, the oxygen
utilization, and the amount of oxygen uptake in the
black-lip pearl oyster with decreasing oxygen pressure.

Circles show mean and vertical lines standard deviation
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