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SEIZURES AND BRAIN MALF ORMATIONS IN MODEL MICE FOR GLYCINE
ENCEPHALOPATHY
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Glycine encephalopathy (nonketotic hyperglycinemia) is caused by defect in the glycine cleavage
system (GCS). and characterized by severe neurological symptoms such as coma and intractable
seizures in neonates. Examinations by CT and MR] scans have revealed unexpectedly high
association of brain malformation with glycine encephalopathy. To elucidate the neuropathogenesis
we generated model mice for glycine encephalopathy using transgenic expression of a dominant-
negative glvcine decarboxylase. Conditional expression by the Cre-JoxP system enabled us to induce
the dominant-negative mutant enzyme specifically in the offspring. Seizures developed in all the
mode] mice within two days of life, which resulted in fata) status epileptics. The pups presented
marked microcephaly associated with cerebellar hypogenesis. These phenotypes were similar with
those observed in patients with glvcine encephalopathy. Histological examination revealed reduced
number of the neurons in various areas of the central nervous system, especially in cerebral cortex
and basal ganglia. These results suggest a pivotal role of the GCS in developing brain.
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Citrin encoded bv SLC25413 S€NE. an aspartate glutamate carrier. is an essential component of the
malate aspartate shuttle and urea svnthesis. Citrin deficiency causes adult-onset tvpe II citrullinemia
(CTLN2) and neonatal hepatitis with intrahepatic cholestasis (NICCD). It has been thought to be
restricted to Japan. but Very recently some cases have been found in the other countries (4 Chinese
patients. three from Taiwan and one from China. a Vietnamese in Australia. a Palestinian and an
Ashkenazi Jewish in Israel), indicating a wide distribution of citrin deficiency among races. DNA
diagnosis of nine mutations identified in Japanese CTLN? and NICCD patients has revealed that the
carrier frequency is | 69 in the Japanese population. In this preliminary study. we detected a similar
frequency in China (1 79). Taiwan (1/98) and Korea (1/50) but not in Caucasian. suggesting that
many CTLN2 and NICCD patients exist in East Asia.
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Frequency of heterozygote with the mutated SLC25A13 gene in East Asia
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