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Transient induction of heme oxygenase-1 upon hypoxic-ischemic
brain damage in the newborn rat

Kazuhiro Taguchi

Department of Pediatrics, Kobe University School of Medicine.

ABSTRACT

Heme oxygenase (HO) is a rate-limiting enzyme in heme catabolism that cleaves heme to
form biliverdin, carbon monoxide and iron. Though the HO-1 isozyme is localized in selected
neuron populations and expressed at a basal level in the normal rodent brain, the expression
of HO-1 is strongly activated response to various stumuli. We investigated the quantitative
changes in HO-1 mRNA and protein over time in a rat model of perinatal hypoxic-ishemic
(HD brain damage and found increased HO-1 protein levels in the ipsilateral side of the
cerebral cortex, the hippocampus,a part of the thalamus and the external capsule from 3-36
hrs after HI insult. In the cerebrum,the amount of HO-1 protein was the highest on the
ligated side in the part that contained most of the hippocampus. The amount of HO-1 protein
increased to a maximum at 12 hrs following HI insult. The level of HO-1 mRNA was
increased by the end of HIl,reached a maximum at 3 hrs following HI insult and then
decreased. The time course of the HO-1 protein induction was essentially consistent with that
of HO-1 mRNA. In the newborn hypoxic-ischemic rat model, HO-1 expression is induced at an
earlier stage compared to that in the adult ischemic rat model. These data suggest that the
HO-1 defense mechanism against oxidative stress begins to work at the early stages of HI
insult in the vulnerable perinatal brain, and this mechanism may contribute to protect against
brain damage resulting from a combination of hypoxia and ischemia during the perinatal
period.
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