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The Relationship Between the Oxygen Consumption of Various

Tissues and the Radiosensitivity in Mice

1. Oxygen Consumption of Various Tissues in the
Normal Physiological State of Mice

Takehiko Tsuchiya, Hideo Eto

Division of Radiation Hazards National Institute of Radiological Scineces

Kazuo Okamoto

Department of Medical Radiology, School of Medicine, Tokushima University

The in vitro measurement of the oxygen consumption by oxygraph instrument was carried out in

the various tissues of three strains of mice which showed the different radiosensitivity: C57BL/6 (606R),

RF (540R) and CFgl (510R).

In any strain, the oxygen consumption, Qo2 value, was observed to be gradually lower in the order

of kidney, small intestine, brain cortex, liver, spleen and thymus, except of that in liver and brain cortex

of C57BL/6 mice in which the order was inverted.

The Qoz value in any tissue among these strains was observed to be the lowest in C57BL/6 and to

become higher in the order of RF and CFyl.

This order agrees completely with the result of radio-

sensitivity in these strains which was observed previously by LD50/30.
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Fig. 1. Photograph of the measurement
apparatus
a, Shimadzu’s oxygraph (Type 0X-2)
b. Thermostat with tonometerball
c. Thermostat with polarizing ce]l
d. Magnetic stirrer

L—

4
I [
Cv) LTJ}Pularizing. cell

Fig. 2. Circuit diagram of oxygraph
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Teflon membrane--§-= "~ §--- Tyrode’s solution
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Fig. 3. Schematic illustration of the polarizing
cell

Ly

Fig. 4. Oxygen consumption curve of kidney
in Tyrode's solution

Qo2 (pl/mg dry wt./hr.) =
VGMI % 30 x 108
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Galvanometer deflection (mm)

20 20 8 30
Oxygen concentration @9
Fig. 5. Calibration curve
Table 1. Calibration obtained in Tyrode’s

solution equilibrated with various
oxygen concentrations

Oxygen Galvanometer

concentration (%) deflection (mm)
20.0 38
40.5 77
63.5 121
80.5 156
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Table 2. Oxygen consumption of tissues
in three strains of mice

! Qo,(plimg dry wt./hr.)

Organ [ C5TBL/6 | RF | CF#1
Spleen 8.7+ 0.2/ 9.3+ 0.1/ 9.94- 0.1
Kidney I3._7i: 0.3114.74+ 0.2]14.94- 0.2
Liver 10,74+ 0.3110.8+ 0.111.34- 0.2
Small : s
intestine 121 0.2/13.8% 0.2]14.64: 0.2
Thymus 7.7+ 0.1) 8.4+ 0.1]| 9.64 0.1
Brain cortex 10.3+ 0.111.4+ 0.112.5+- 0.1

I Qo, (ulfbr.[cell)

Organ ' CSTBL/6 | RF CF#6

4.34 0.2 5.9+ 0.2 7.5+ 0.1
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Bone marrow
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