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Pt H : Field Application of Urinary Zearalenone and Sterigmatocystin Measurements for
Monitoring Natural Feed Contamination in Cattle Herds: Effects of Mycotoxin
Adsorbent and Affect on Reproductive Functions
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The first series of experiments were conducted to investigate (1) protective effects of
a commercially available mycotoxin adsorbent (MA) and (2) endocrine effects of in vivo
exposure to zearalenone (ZEA) in cattle. The sample included a Japanese Black female
cattle herd (MYT herd) that displayed persistently high urinary ZEA concentrations. A
second herd (NM herd) was used as a control. Three groups from each herd were assessed:
MX (n = 6; MA mixed with concentrate), TD (n = 6; MA applied as topdressing with the
concentrate), and a positive control (n = 6; no MA application). Urine and blood samples
were collected at the start of MA supplementation (Day 0), on the final day of
supplementation (Day 16), and on the final day of the sampling period (Day 58 for MYT
herd and Day 50 for NM herd). Urinary ZEA concentrations (pg/mg of creatinine) were
measured by ELISA and tandem mass spectrometry (LC/MS/MS). Haematological and
serum biochemical analyses were performed to monitor hepatic, renal, nutritional, and
mineral intake statuses. Ovulation status was assessed by progesterone (P4) and antral
follicle population by anti-Miillerian hormone (AMH) levels. The urinary concentrations of
ZEA and its metabolites in the MX and TD groups were significantly lower (P < 0.05) at
Day 16 compared with the control group when measured using LC/MS/MS. The valid ratio
of AMH-positive (>0.08 ng/mL) cattle was significantly higher in NM herd than MYT herd
without affecting the P4-positive (>3 ng/mL) ratio, suggesting different populations of antral
follicles. Significant differences were also observed between the MX and control in
aspartate aminotransferase and y-glutamyltransferase at Day 58, suggesting the preventive
effects of MA supplementation. Our field trial indicates that MA supplementation of a
ZEA-contaminated diet has beneficial effects in reducing ZEA absorption from the intestine

of cattle, maintaining endocrine homeostasis and reversing hepatic effects.

In the second experimental series, we investigated the effects of in vivo exposure to
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low zearalenone levels on the anti-Miillerian hormone endocrine levels and the reproductive
performance of cattle. Urine and blood samples and reproductive records were collected
from two Japanese Black breeding female cattle herds with dietary zearalenone
contamination below the threshold levels (< | ppm) at 30 d after calving. Urinary
zearalenone, «o-zearalenol, and [-zearalenol concentrations were measured by
chromatography—tandem mass spectrometry, and serum anti-Miillerian hormone
concentrations were determined along with serum biochemical parameters. Urinary
concentrations of a- zearalenol were significantly higher (p < 0.05) in cattle in Herd 1 than
in cattle in Herd 2, reflecting the different amounts of zearalenone in the diet of the two
herds. Although the number of 5-mm and 10-mm follicles of the herds and their fertility
after artificial insemination were similar, the serum anti-Miillerian hormone concentrations
in Herds 1 and 2 were 438.9 + 48.6 pg/mL and 618.9 + 80.0 pg/mL, respectively, with a
trend toward a significant difference (p = 0.053), which may indicate differences in the
antral follicle populations between herds. Thus, zearalenone intake from dietary feed, even
when below the threshold zearalenone contamination level permitted in Japan, may affect

the ovarian antral follicle populations, but not the fertility, of postpartum cows.

The third series of experiment aimed (1) to determine the levels of the fungal toxin
sterigmatocystin (STC) in the feed and urine of cattle and (2) to evaluate the effects of
supplementing the feed with a mycotoxin adsorbent (MA) on STC concentrations in urine.
Two herds of female Japanese Black cattle were used in this study. The cattle in each herd
were fed a standard ration containing rice straw from different sources and a standard
concentrate; two groups of cattle from each herd (n = 6 per group) received the commercial
MA, mixed with the concentrate or given as top-dressing, whereas a third group received no
supplement and served as control. Urine and feed samples were collected at various time
points throughout the experiment. STC concentrations were measured using liquid
chromatography-tandem mass spectrometry. STC concentrations in straw were higher in herd
| (range: 0.15-0.24 mg/kg DM) than in herd 2 (range: <0.01-0.06 mg/kg DM). In Herd 1,
STC concentrations in urine significantly declined 2 wks after replacing the contaminated
feed, whereas MA supplementation had no effect. In conclusion, mycotoxins in urine samples
are useful biological markers for monitoring the systemic exposure of cattle to multiple

mycotoxins, as well as evaluating the effectiveness of interventions.

In conclusion, the results of these field trials confirm that a system for monitoring
urinary ZEN and STC concentrations is a useful tool for predicting the exposure of animals at
the farm level to ZEN and STC. By applying the urinary monitoring system, it allows for the
objective evaluation of MA supplementation to feeds at the farm level. Moreover, dietary
contamination with mycotoxins may affect the population of antral follicle in the ovary.
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