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Fig.1 Structure of OPP
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Fig. 2 The impairing effect of OPP to mitochondrial respiration.
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Fig. 3 The effects of OPP on RC and ADP/O ratios.
RC and ADP/O ratio were calculated according to the method of Chance and Williams.
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Fig. 4 The effect of OPP on state 3 repiration.
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Fig.5 The effect of OPP on the electron transport.
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Fig. 6 The examination of OPP on the inhibition site in the respiratory chain.
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Abstract

Mitochondria toxicity of OPP, a protector of agricultural products from fungal contamination, was
examined using isolated rat liver mitochondria and submitochondrial particles (SMP) to gain insight into
the toxicity mechanism. OPP repressed both NAD-and FAD linked respirations in a similar inhibition
potential giving an ID50 at around 120 4 M. The respiratory control ratio (RC ratio) was decreased in a
dose dependent manner, but the ADP/O ratio was merely slightly influenced, indicating the respiration-
repressing effect of OPP without exerting the uncoupling effect. In order to know the mechanism for the
respiration repressing action of OPP, the effect of OPP on the electron transport system was examined by
using SMP. OPP was found to inhibit NADH oxidase at prominently lower concentrations (ID 50 at 60 u
MM) than those for the inhibition to the succinate oxidase (ID50 at 500 ¢ M), showing no consistent result
from that of experiment with intact mitochondria. This result indicates that OPP specifically inhibited the
electron transport at NADH-ubiquinone oxidoreductase (complex I) of the respiratory chain at low
concentrations and did it in a non-specific manner in SMP. From these results it was proposed that OPP is
not able to permeate across mitochondrial inner membranes and only interacts with enzymes located in the

outer surface of the inner membranes, resulted in the non-specific impairing of mitochondrial function.
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