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Effect of a Marine Pollutant ( TBTO ) on Changes in the Membrane Potential of Mito-
chondria.
Eiji Okimasu, Katsumi Nishio, Takayuki Ashida and Akinori Amemura
( Research Institute of Marine Bioresources, Fukuyama University, Ohama-cho,
Innoshima, Hiroshima 722-21, Japan)
Report Res. Inst. Marine Bioresources, Fukuyama Univ., No.6, 29 - 38 (1995).

The effect of bis[tris-n-butyltin(¥)Joxide, TBTO, on the enevrgy-linked membrane
potential of rat liver mitochondria were studied. The assay of membrane potential
was examined by tetraphenyl phosphonium ion (TPP™") - selective electrode.

An addition of TBTO induced varing degrees of release of incorporated TPP*
into the incubation medium ( dissipation of membrane potential ), and above 0.1 ppm,
the release of TPPT increased progressively with increasing concentrations. TBTO
caused an instantaneous release similar to 2,4-dinitrophenol ( DNP ). Adenosine
diphosphate ( ADP ) elicited a rapid efflux of accumulated TPP* ( indicative of
depolarization ) followed by its reaccumulation ( indicative of repolarization ). The
inhibitory effects of TBTO on this depolarization with a subsequent repolarization in
the presence of «-ketoglutarate ( NADH-dependent substrate ) were more effective
than those of the changes of membrane potential in the presence of succinate ( FADH,
-dependent substrate ). The obtained results show a rotenone-like inhibition of

electron transport pathway on NADH-dependent substrate.
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Fig. 1 Illustration of tetraphenyl phosphonium (TPP*)-
selective electrode.
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Fig.2. Changes in the membrane potential of fresh or 24 hr-
aged rat liver mitochondria after preparation.
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Fig.3. Effect of TBTO on the movement of TPP* across the
mitochondrial membrane.
‘Rat liver mitochondria ( 1 mg /ml ) were incubated with various
concentrations of TBTO in respiration buffer ( 150 mM sucrose,
20 mM MgCly, 5 mM Na-phosphate buffer, pH 7.4 ) containing 5§
mM succinate and 50 pM TPP at 25°C.
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Fig.4. Effect of TBTO on changes in the membrane potentigl
of rat 'liver'mitocho_ndria in the presence of succinate
as substrate.

Experimental conditions are descriBed in Fig.3.
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Fig. 5. Effect of TBTO on changes in the membrane potential
of rat liver mitochondria in the presence of « -keto-
glutarate as substrate.

Experimental conditions are described in Fig.3.
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