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SUMMARY

1. The stimulating and inhibitory effect of nitrophenols on various mitochondrial
systems are compared. Both respiration and ATPase are stimulated by low dinitro-
phenol concentrations followed by inhibition at higher concentrations. The concen-
tration of dinitrophenol inducing maximal activity (copt) differs for ATPase, pyruvate
oxidation, B-hydroxybutyrate oxidation and succinate oxidation.

2. It is concluded that dinitrophenols have a specific inhibitory action on the
uncoupled respiration and on the ATPase of intact rat-liver mitochondria. This in-
hibition can be located between NADH and flavoprotein and between flavoprotein
and cytochrome c. Although the third phosphorylating step is as easily uncoupled
as the other two steps, no inhibition of this step by uncoupling agents occurs.

3. The inhibition by alkyldinitrophenols can be reversed by lowering the parti-
tion coefficient of the inhibitor between the mitochondrial lipid and the medium.

4. From the fact that a difference exists between copt for ATPase and for NAD-
linked respiration it can be concluded that dinitrophenols act by hydrolysing a
high-energy intérmediate rather than by allowing respiration to proceed without the
formation of a high-energy intermediate. :

INTRODUCTION

Although. there is still some variation of symbols, there exists nowadays no funda-
mental difference between the various explanations, in termsof a chemical mechanism,
of the coupling of oxidation-reduction in the respiratory chain with the synthesis
of ATP. It is generally accepted that during the oxidation-reduction reaction a
high-energy compound (e.g. A ~ I) is formed between one of the respiratory-chain
components (A) and an unknown mediator (I). This compound reacts with P; in an
oligomycin-sensitive reaction to give a high-energy phosphate compound (e.g. I ~ P),
thereby freeing the member of the respiratory chain. Since, however, oligomycin
does not react with either A ~ I or P;, we have to regard this reaction as being
_ catalysed by an enzyme and oligomycin as an inhibitor of that enzyme. Finally the

* This article reports experiments that were part of the M.D. thesis of the author published
in Dutch in April 1962 (see ref. 1).
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