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Effect of Hypoxia on Oxygen Uptake in the Abalone
Haliotis (Nordotis) discus discus

Ken-ichi Yamamoto™ and Takeshi Handa

Abstract : Effect of hypoxia on oxygen uptake at the gills in the abalone Haliotis (Nordotis) discus
discus was examined with the direct measurement method of ventilation volume at 17°C. The ventilation
volume and the oxygen utilization increased gradually with decrease of the oxygen partial pressure in
the water from 199 m//min/kgTW (total weight) and 62% to 392 m!/min/kgTW and 94%, respectively.
The amount of oxygen uptake was maintained at the same level (0.758 m//min/kgTW) until the oxygen
partial pressure decreased to 90 mmllg, then was decreased gradually with decrease in the oxygen

partial pressure.
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o TRFEMES AT 5 BERERIHT 5T 2Y,
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WZIEBRERIKTF R % Modiolus demissus, 5T Y% %4 74
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B4 1cm) T, #@K%100 I/min EALT LA LESE
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BAEF & M —OKRIECEIE L 720 BIZkHix, 75 74%
Ulva pertusas FWHFEL b WEHKS L7z,

HERIL, Fig L ITRLEELZHAWT, BESEVET
B BokE, BRAFERB L UOBREENEOLELE, K
|170£01C (4 B) T0B#~7. BESTEE, 707
7 C & IR SR | B L CLARFHI DL BB L 2o th, PR E A
DHKROWA (1 I/min) #1kd, 7177 COBERER
Lo TET W2, 2B, HRIEADEKIE, EERV

rr:=|_ L

7 (PST-550, IWAKI) THIEER (05 [/min) S+7,
Mo (225 x 135 x 125 cm) &, #IH, #EB I UL
HO3@EIICz 7V e RET 5% E4250E L, KHIC
E7IAFy 7BOM (BA 3x3mm) #HELLY,
kg, BAORAKOBRESED L UTRRILA L O
HAKDEEZESEILX, 7077 R PREIZHRE L EED
LI T ETHIEL, ke (MacLab/8, ADI) THE4:
40l D FE A A EE THERLS LA (Fig 2). k&,

Fig. 1. Experimental system. 1, supply of sea water ; 2, filter of chemical fiber : 3, water reservoir for
controlling the water temperature ; 4, aeration ; 5, lift pump ; 6, equilibration column ; 7, stop cock ;
8, peristaltic pump (PST-550, IWAKI) : 9, water bath ; 10, respiration chamber ; 11, the fixation tool
of the abalone ; 12, abalone Haliotis (Nordotis) discus discus ; 13, net ; 14, chamber for catching the
ventilated water ; 15, probe of electromagnetic flow-meter (FF-100T, Nihonkoden) ; 16, peristaltic
pump (SMP-21, Eyela) ; 17, sensor of oxygen meter ; 18, electromagnetic flow-meter (MFV-3200,
Nihonkoden) ; 19, oxygen meter (UC-100M, Central Kagaku Corp.) : 20, recorder (MacLab/8, ADI).
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Fig. 2. The typical records of the oxygen partial pressures in the water inhaled into the mantle cavity (Py, 02)
and exhaled from the respiratory pores (P, 02), and the ventilation volume (Vg) in the abalone.
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KIS Sh o ki (LI RKHELRT) TF
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OIHERDBER G EIZZARFEADWEKE ENENERR ¥
7 (SMP-21, EYELA) THRAL, BEBHEHRBL:
ANEEZER (1 ml/min) & TEFE (UC-100M,
Central Kagaku Corp.) Tl L7z (Fig. Do

Wk E (Vg mi/min/ind), SB~0OWRAKOEESE

(Py, 02, mmHg) B & VIEKILD S OIEHAKDOBES T

(P, 02, mmHg) O, #EFEsHF Fig 2) £ &I,
T AT IE O T AT 0105 3 & U140 mmHg7» 510
mmHglR T3 5 BIC DR 5 D100 FH L T
RKOTzo BB, WARKBIIEEYZ Y OMFE (nl/min/
kgTW) TFxL7Z.

BREN
BEMNAEK U % i P,o: (mmHg) &Ps o2
(mmHg) OfE%HVTRORDHEHE LS,
U=100 * (P1, 02— Pr, 02)/P1, 02
BRBE (Voz, ml/min/kgTW) &, Vg (mi/min/
keTW) DfEZ BV TRORXDHEE LD,
Vo02=Vg/1000  (P1, 02~ Pz, 02) * Coz/Po2
%8, Cor (BHEBRREERE ml/l) BLU Po, (BEFESE,
mmHg) i, MEFTLET S5 ICPFRE~DRA
KERAKL, FREFNWinkleriEB L CRIGEOBEERT TR
ELIMETH Do

S

BB, BESEHN528+34 mmHg (DI, BRFES
FloRRE L F9) Tid199+16 ml/min/kgTWERL, B
RHEOKRTIZHE > THEML, 40 mmHgT392+24 mi/
min/kgTW & 2 f50¥M%E R L7z (Fig 3).

EEEAIF L, BREMORETII625%% R L, B
ESEMETIE-oTHEML, 10 mmHgTM=7%% R L

7z (Fig. 3)o

BEBENEE, BREHENORETIZ0758+0067 mi/
min/kgTWR L, BERGEIMET LTH90 mmHgF T
BRI ORETOELERL, BCBRESTEFPET TS
LA L7z (Fig 3)o
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Fig. 3. Changes of the ventilation volume, the oxygen
utilization and the amount of oxygen uptake in
the abalone with decreasing the oxygen partial
pressure in the water (Pr,02). Circles show mean
and vertical lines standard deviation (n=20).
TW, total body weight.
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