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ABSTRACT

Thyroid hormones (3, 5, 3-L-triiodothyronine, T ; 3, 5, 3', 5-L-tetraiodothyronin,
T play animportant role in insuring normal mammalian brain development. In the earliest
stages of gestation, fetuses totally utilize maternal thyroid hormones. Even after the fetal
thyroid gland has begun to synthesize hormone, about 20% of fetal T derives from
transplacenta transfer. In hypothyroidism, dysfunction of cortex and cerebellum results in
the deficiency of learning and motor skills. To investigate the mechanism underlying brain
development produced by thyroid hormones, rats have been used by most studies since
rat brains at birth are equivalent to human brains at five to six months of gestation. The
molecular mechanism by which thyroid hormone facilitates brain development is based on
the assumption that T and T act along a nucleus and cytoplasm, respectively. Several
studies have demonstrated that T, regulates expression of crucial genes in cerebellum, such
as neurotropins, myelin basic protein (MBP), neural cell adhesion molecule (N-CAM) and
Purkinje cell-specific gene Purkinje cell protein-2 (PCP-2). The reduction of MBP gene
expression in hypothyroidism results in the impairment of myelinization. T3 also regulates
transcription factors including hairless (hr), Krox-24 and a retinoic acid receptor- related
orphan nuclear hormone receptor-alpha (RORa). Inhypothyroid rats, the reduction of
ROR gene greatly disturbs dendritic arborization, thus leading to failure of synaptogenesis
among neurons in cerebellum. Although the mechanism of extracellular actions of T4 is
still unclear, some studies have suggested that T4 involves brain development by regulating
the activity of type Il iodothyronine 5' - deiodinase which controls actin polymerization.
As cellular migration, neurite outgrowth and dendritic arborization depend on the interaction
of actin cytoskeletal with other cellular proteins, the action of T, on actin polymerization

may influence these aspects of brain development.

Keywords : thyroid hormones, T , T , brain development, cerebellum, hypothyroidism
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