Topic for Specific International Cooperation Action (SICA), deadline 18 September 2007:

- HEALTH-2007-2.2.1-10: Childhood and adolescent mental disorders. The research

should be aimed at investigating paediatric mental disorders that have a high prevalence in

countries of Central and Eastern Europe. The projects should use population

genetics/genomics approaches and include bioinformatics/biostatistics to increase

knowledge of the patterns of disease prevalence and develop possible diagnostic and

therapeutic strategies as well as address prevention. Specific International Cooperation

Action. Target regions: Eastern Europe and Central Asia and Western Balkans. Funding

scheme: Collaborative projects (Small or medium-scale focused research projects).
Collaborative research project call 2.2.1-10 Childhood and adolescent mental disorders

Thyroid hormone and mental disorders

Thyroid hormone is essential for normal brain development and function. This is illustrated by the severe mental retardation in subjects who are exposed to low levels of thyroid hormone early in life. Neurological and psychiatric disorders could indeed be due to an impaired action of thyroid hormone during brain development and later in life, because of a dysregulation of local intracellular T3 levels. 

Thyroid hormone transporters are important for T3 entry in different tissues, in particular central neurons which are the primary target for thyroid hormone’s crucial action during brain development. This T3 is provided by outer ring deiodination of the prohormone T4 by the type 2 deiodinase (D2) expressed in neighbouring astrocytes. T3 acts on nuclear receptors in neurons, and this action is terminated by the inner ring deiodination of T3 by the type 3 deiodinase (D3) also expressed in these cells. Mild mental retardation is often observed in patients with thyroid hormone resistance due to a heterozygous mutation in of one of the T3 receptors. Genetic defects in the local regulation of bioactive thyroid hormone in the developing brain result in an extremely severe neurological phenotype as demonstrated recently in patients with mutations in the MCT8 thyroid hormone transporter. Such derangements in local thyroid hormone status will also result from mutations in other genes involved in local thyroid hormone regulation.

Our project focuses on the function of the thyroid hormone receptors, transporters and deiodinases in the (dys)regulation of intracellular T3 levels, in particular in patients with psychomotor retardation or psychiatric disorders and abnormal thyroid hormone levels. 

The main objectives of our study are: 

1.
To provide a better understanding of the role of genetic variation in the genes coding for thyroid hormone receptors, transporters, and deiodinases. We will identify polymorphisms in the different genes, which will be analyzed in vivo and in vitro. The association of the variants with neuropsychological characteristics will be analyzed in different populations with known serum thyroid parameters. Receptor, transporter and deiodinase activity will be assessed by cell transfection studies.

2A.
To identify patients whose neurological dysfunction is due to mutations in one of the above-mentioned genes by screening of affected patients for abnormal thyroid hormone levels and subsequently for mutations in the thyroid hormone receptors, transporters and deiodinases. We will focus on patients with psychomotor retardation and bipolar disorders.

2B.
To determine the functional consequences of the mutations found in these patients on receptor, transporter and deiodinase activities.

Studies on the importance of these genes in the development of psychomotor retardation and  psychiatric disorders will not only increase our understanding of the role of thyroid hormone in brain development and (dys)function but also lead to methods for the prevention or treatment of mental disorders.
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We are searching for project partners from Eastern Europe and/or Central Asia (EECA) and/or Western Balkan Countries (WBC) which research and/or which populations could fit in the above project.


If you are interested, please contact Dr. Monique Kester (m.kester@erasmusmc.nl)   

