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The objective of the first series of experiment was to evaluate the metabolic profile of cattle fed with
or without zearalenone (ZEN) and sterigmatocystin (STC)-contaminated diets using a gas
chromatography-mass spectrometry metabolomics approach. Urinary samples were collected from
individual animals (n= 6 per herd) from fattening female Japanese Black (JB) cattle herds (23 months old,
550-600 kg). Herd 1 had persistently high urinary ZEN and STC concentrations due to the presence of
contaminated rice straw. Herd 2, the second female JB fattening herd (23 months old, 550-600 kg),
received the same dietary feed as Herd 1, with non-contaminated rice straw. Urine samples were collected
from Herd 1, two weeks after the contamnated rice straw was replaced with uncontaminated rice straw
(Herd 1N). Identified metabolites were subjected to principal component analysis (PCA) and ANOVA. The
PCA revealed that the effects on cattle metabolites depended on ZEN and STC concentrations. The
contamination of cattle feed with multiple mycotoxins may alter systemic metabolic processes, including
metabolites associated with ATP generation, amino acids, glycine-conjugates, organic acids, and purine
bases. The results obtained from Herd 1N indicate that a two-week remedy period was not sufficient to
improve the levels of urinary metabolites, suggesting that chronic contamination with mycotoxins may
have long-term harmful effects on the systemic metabolism of cattle.

In the second experimental series, the potential effect of difructose anhydride III (DFA IID
supplementation in cattle feed was evaluated using a previously developed urinary-zearalenone (ZEN)
monitoring system. Japanese Black cattle from two beef herds aged 9-10 months were used. DFA III was
supplemented for two weeks. ZEN concentrations in feed were similar in both herds (0.27 and 0.22 mg/kg
in roughage and concentrates, respectively), and below the maximum allowance in Japan. ZEN, a
zearalenol (a-ZOL), and B-ZOL concentrations in urine were measured using LC/MS/MS the day before
DFA I administration, 9 and 14 days thereafter, and 9 days after supplementation ceased. Significant
differences in ZEN, o-ZOL, B-ZOL, and total ZEN were recorded on different sampling dates. The
concentration of inorganic phosphate in DFA III-supplemented animals was significantly higher than in
controls on day 23 (8.4 vs. 7.7 mg/dL), suggesting a possible role of DFA III in tight junction of intestinal
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epithelial cells. This is the first evidence that DFA III reduces mycotoxin levels reaching the systemic
circulation and excreted in urine. This preventive effect may involve an improved tight junction-dependent
intestinal barrer function. Additionally, our practical approach confirmed that monitoring of urinary
mycotoxin is useful for evaluating the effects of dietary supplements to prevent mycotoxin adsorption.

In conclusion, the results of these field trials confirm that the contamination of cattle feed with
multiple mycotoxins may alter systemic metabolic processes, and suggesting that chronic contamination
with mycotoxins may have long-term harmful effects on the systemic metabolism of cattle. Additionally, by
applying the urinary monitoring system, it was evidenced that DFA III reduces mycotoxin levels reaching
the systemic circulation which may involve an improved tight junction-dependent intestinal barrier

function.
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