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Abstract

A polarograph with specially designed cell compartment usable in kinetic study
of the mitochondrial respiration of a small sized sample was made, and its perfo-
rmance and experimental conditions were examined. An applied potential (ca-1.2V
vs. SCE) which gives rise to the second step reduction of oxygen caused a
considerable level of a residual current independent of oxygen, which is temporarily
interpreted as the reduction current of the membrane-bound redox material(s) of
mitochondria. A potential corresponding to the first step reduction of oxygen (ca-
0.4V vs SCE) did not produce the residual current. Thus, it is suggested that a
measurement of oxygen concentration in a sample of mitochondria and submitocho-
ndrial particles by using dropping mercury electrode should be done with an applied
potential of about -0.4V vs SCE. Consumption of oxygen by mitochondria was
observed to follow practically zero order kinetics. Its rate constant exhibited the
proportional relationship with the respiratory activity of mitochondria. Usefulness
of the instrument was properly demonstrated in the work on the temperature effect
on the respiration of mitochondria isolated from several plant tissues which were

selected on the basis of chilling susceptivity.
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Fig. 1. Block diagram with circuit (A) and cell compartment (B) of the polarograph made for

the work.
1. sample solution
3. saturated KCI solution
5. agar-agar plug

2. sintered glass membrane
4. supporting electrolyte (0. 1N KCI)
6. Hg-Hg,Cl; paste
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Fig. 2. Polarographic characteristics of the

instrument with respect to oxygen
reduction.

A. Polarogram for the reduction of
oxygen in air-saturated 0.IN
KCI solution.

Temperature dependence of limit
current of the first step-oxygen
reduction at —0.4V vs. SCE.

Relationship between limit curr-
ent (Iy) of oxygen reduction
and height of mercury head (k)
at 20°C. (Applied potential; —0.
4V vs. SCE.

Dependence of oxygen reduction
current on oxygen concentration
at —0.4V vs. SCE.

B.



— 2 - HER{L B g $28% (1985)
Z & 8 13F%e) 22" io moless
A ZEEAE Je g ot 9 TE

AT &3 Zo] vt nzEzaol
AEE vl EEE o pelletd 8014 (4 ¢ 22) A A BFA 7 42896 oo polarograph
A EAALF THFF 4o 2AY Limig 249 54¢ 2% AL Fig 29 delgst A4

3 F 7149l Na-Succinate(100mM) 100zl ADP
(10mM) 150pl% 77 G o}sked s 34
SMPA 5 & Sepharose 4B columne g 2 ¥ 47
g SMP7} olu] wlgwlde] Halso] g A
olmz 3EFEA AAe L.5miy 3F7Aq
NADH(20mM) 100xl& 73t Agz ALsqg
}.

3] rgFyd

applied voltage 0.0~ —1.8V (vs. SCE)o} 4 O,
o Fad Bdd dedt ARAA FAY B
A5kt —0.4VAES —1L2VAFAA A7 the

woh(Fig. 2-A). =3z F9AFY L=A%
(L —j_’;—)-; A 1she] A 5ol ok 0.1%%2

(Fig. 2-B), AAF% 4% Folo] AF22
g dA @At 5 Fig 2-0). olH#
A4e AEFARF BAARADE AAE

ed | } j B W T 2 = 3 == =
= 1 "
T
+ T
t +
—
T +
T
| :
! -~ r < : P o ain s | P
. v SR W il b 4 T Lia - r i w4 &
L ¥ - 1 : 1
B r ¥ +
L t
T
! — 7
4 : — S—
I AN !
y 7
) =)
i
p—— 4 T !
41} & &
— A A a—
L ¥ ! I
= ~1
-3 1 Sk H— 2
i P 3
oy . =
A S PRyt v — =
e SN
m— 1= FR S S A SRR S S S
3 s 2
g L
B— § ——
3 e
) Z 2=
bt :
" r-)
f £ i
| )}
) 5 = + pm
- pa - oy 7
o ~= )
[ & En i -y * S
1] .
1 I £ - i - I
v—
oo -
= -
-
b ™ _—

Fig. 3. Polarographic traces of oxygen
vs. SCE respectively.

uptake by mitochondria at ~1.2V vs. SCE and at —0.4V
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Table 1. Activity transition temperature of Aers gk, 2 Aae A 1 ghA 3o o
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: ~ AP 5§49 $EE 28 ad 44
Cucumber leaf- 12~13.5 mitochondria Srat 54 9§ SEAL 4w 0L
o fmito 126 CSME O Ga shsagen, 2% 449 vEacd
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I({Slgigpung) panicle 12 mitochondria v EE = cle] TFFA nAE 22EHE =
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Soybean hypocotyl <5 mitochondria
Pepper leaf <5 mitochondria 2 10 2 3
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