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Abstract

There have been many accidental cases of human monofluoroacetic
acid (MFA) exposure. However, the MFA toxicity mechanism has not
yet been fully elucidated. It has been reported that fluoroacetate is
converted to fluorocitrate, which then inhibits aconitase, a key enzyme
in the TCA cycle and results in the accumulation of blood citrate and
lactate. Furthermore, antidotal and clinical medications against MFA
toxicity have not been put to practical use. Monochloroacetate (MCA)
has a similar structure to toxic halogenated analogs of acetic acid such
as MFA. MCA causes protein degradation and induces lactic acidosis.
This study was designed to examine the effect of intravenous glucose
infusion, which has been found therapeutically effective in cause of
MCA exposure, and to analyze glucose and amino acid metabolisms in
MFA-exposed rats. To evaluate of the effect of glucose infusion on
survival rate, the rats were divided into two groups (a group treated
with MFA plus saline and a group treated with MFA plus 10%glu-
cose), and the survival rate of the rats was then determined. In addi-
tion, for analyzing glucose and amino acid metabolism, additional rats
were divided into three groups (a control group, a group treated with
MFA plus saline, and a group treated with MFA plus 10%glucose),
and blood samples from the rats were examined. The results showed
that glucose infusion did not increase the survival rate, but rather re-
sulted in increases in blood citrate and lactate levels. Interestingly, we
observed that MFA increased amino acid concentrations while glucose
infusion suppressed them. We conclude that glucose infusion increases
blood citrate and lactate levels as long as aconitase is inhibited, al-
though glucose infusion can also suppress the increase in the concen-
trations of amino acids, which also induces lactate production. These
findings suggest that the intravenous infusion of glucose-containing so-
lutions should be conducted concomitant with the careful monitoring of
that blood citrate and lactate concentrations in cases of MFA exposure,

and MFA causes protein degradation.
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