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Summary

Development of method for rapid measurement of blood reactive oxygen
species in calves

Hideyuki TAKAHASHI '™, Toru MivamoTo ™, Yuji TAKAHASHI®, Rieko HorINO *, Motoko FuJino ™,
Kikuyasu NAKAMURA ", Manabu YAMADA ™, Yu YAMAMOTO ', Tsutai OOHASHI

Satoshi TsuTsul®, Masahiro Nansa ™ Kenichi Ovaizu*” & Makoto Yuasa®

An electrochemical sensor for reactive oxygen species like the superoxide anion radical using polymeric iron
porphyrin complexes was developed by Yuasa et al. of the Tokyo University of Science. The present experiment
was designed to develop a method for rapid measurement of reactive oxygen species in calf blood by employing
this technique. The needle-type sensor, including an integrated microelectrode, was dipped into calf blood in a
test tube. After xanthine oxidase (O, [ -generating enzmyme), superoxide dismutase (0.’ -scavenging enzyme)
and opsonized zymosan (phagocyte stimulant) were successively administered in the blood, the current value
detected by the sensor in the blood was recorded. The current value increased, decreased and reincreased after
the successive administrations of xanthine oxidase, superoxide dismutase and opsonized zymosan, respectively.
The sensor was proven to detect the reactive oxygen species of blood. Change in the reactive oxygen species
concentration of calf blood following castration was investigated, by dipping the needle-type sensor in the calf
blood just after sampling. The reactive oxygen species concentration increased to a maximum at 3 hr,
decreasing gradually thereafter following the castration. The fluctuation was almost linked to those of the blood
chemiluminescence activity and leukocyte count. Thus, we succeeded in perfoming a rapid measurement of the
reactive oxygen species concentration in the peripheral blood of calves.
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