HYPOTHYROIDISM-INDUCED PROGRAMMED CELL DEATH IN FOREBRAIN STRUCTURES OF THE ADULT RAT
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Thyroid hormones are known to play a pivotal role in neuron production and maturation during the critical period of brain development. Insufficiency of these hormones during development results in severe mental retardation and neurological defects. Furthermore, adult thyroid dysfunction is also associated with both neurological and behavioral abnormalities. However, the mechanisms of action of thyroid hormones in the adult central nervous system are poorly understood. Recent studies relate hypothyroidism with programmed cell death during development. This study aimed to evaluate the effect of hypothyroidism on programmed cell death in the adult rat forebrain, using the TUNEL method for the in situ end labeling of DNA fragmentation. Two experimental models of pharmacologically-induced hypothyroidism in the adult rat were used. In the first model, hypothyroidism was induced by adding methimazole (0.025% w/v) in the drinking water of rats from embryonic day 9 until postnatal day 61.  In the second model, methimazole was added in the drinking water at postnatal day 35, for 4.5 weeks (1).  
Our results in both models showed that TUNEL+ cells were present in almost every structure of the rat forebrain such as: anterior cingulate cortex (sparse cells), motor and somatosensory areas of the frontoparietal cortex (sparse cells), primary olfactory cortex, corpus callosum, caudate-putamen, nucleus accumbens, dorsal, intermediate and ventral parts of the lateral septal nucleus, vertical and horizontal limbs of the diagonal band of Broca and islands of Calleja. The density of TUNEL+ cells was higher in methimazole-treated rats throughout life, from gestation to adult. In contrast, our data from normal adult animals demonstrate the absence of TUNEL+ cells in the above mentioned areas.

We conclude that thyroid hormones play a crucial role in the survival of forebrain neurons and that congenital, rather than acquired, hypothyroidism has more serious effects on neuron survival.  
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