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Fig.1 Structurs of MPB and PPB.
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Fig.2 The impairing effect of MPB on NAD-linked respiration
10umol L-glutamate contains 3umol L-malate.
Mitochondria were 1.2mg protein in a reaction
medium. Other reaction condition was described in
Materials and Methods.
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Fig.3 The impairing effect of PPB on NAD-Iinked
respiration. Reaction condition was same as
in Fig.2
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Fig.4 Effects of MPB and PPB on the state 3 respiration.Data
were calculated from oxygraph.
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Fig.5 Effects of MPB and PPB on the RC and ADP/O ratios
Data were calculated from oxygraph.
Curves 1 and 2 show the effects of variety
concentrations of MPB and PPB on ADP/O ratio. Curves
3 and 4 show the effects of variety concentrations of
MPB and PPB on the RC ratio respectively.
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Fig.6 The pH-dependent changes of absorption curves of MPB
and PPB.
Reaction medium was 50mM potassium phosphate (2ml),
in which 20uM parabenes were dissolved.
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Fig.7 The peak-current alterations in the absorbance at 296nm
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Abstract

Parabens are known to impair mitochondrial respiration, repressing the respiration and uncoupling the
oxidative phosphorylation. The effects of methylparaben (MPB) and propylparaben (PPB), which are most widely
employed for preservatives of various foods, on mitochondrial respiration was studied by the experiment with
oxygen electrode to discuss the toxicity mechanism. Both MPB and PPB were confirmed to impair mitochondrial
respiration, causing the repression of state 3 respiration and the uncoupling of oxidative phosphorylation. PPB,
which possesses stronger lipophilicity than MPB, exhibited stronger toxicity than MPB. MPB and PPB displayed
pH-dependent spectral alterations in the UV region, giving a pKa value at about pH 8.8. Difference in the
lipophilicity potency gave no influence to the pKa value of parabens at all.

These results suggest that the mitochondrial toxicity of parabens was enhanced by the increment of
the lipophilicity potential, and that both parabens might uncouple the oxidative phosphorylation not by the
mechanism of the H+-conductivity, but by the deterioration of the membrane integrity by binding to membrane

proteins as phenol compounds..




