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Serpinopathies including FENIB (familial encephalopathy with neuroserpin inclusion bodies)
are caused by intracellular accumulation/polymerization of mutant serine protease inhibitors.
Transgenic rats overexpressing megsin (Tg meg), a newly identified serine protease inhibitor
(serpin), displayed severe cellular damages in the kidney and pancreas, most likely as a result of
enhanced endoplasmic reticulum (ER) stress (Med. Mol. Morphol, 2005). We performed further
analysis in the central nervous system of Tg meg rats. Tg meg rats demonstrated intraneuronal
periodic-acid Schiff (PAS)-positive inclusions distributed throughout deeper layers of cerebral
cortex, CAl of the hippocampus, and substantia nigra. Impaired memory, determined by the water
maze test, was also obserbed in Tg meg animals. Histological and immunological experiments
revealed decreased neuronal density, enhanced levels of ER stress proteins, and the activation of
caspase-12 and caspase-3 in the hippocampal neurons. Changes in Tg meg brains occurred slowly,
and reached the peak 4-6 months after birth. Similar findings were observed in the tyrosine
hydroxylase-positive nigro-striatal neurons of Tg meg rats, accompanied with the impairment of
motor coordination. These observations suggest vulnerability of hippocampal and nigro-striatal
neurons to ER stress, and provide a novel animal model of ER stress and serpinopathy in the brain.
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