Development of computer models to
predict chemicals interference with
thyroid hormones
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The aim ofthe project

A The aim of the present project was to develop computer models for
some of the most important mechanisms known to disturb the thyroid
hormone balance .

A The models are so -called QSARs (quantitative structure  -activity
relationships), that can predict effects of chemicals based on their
molecular structure
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Background
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The

hormone  (or

endocrine ) system
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Thyroid gland
T3/T4: involved in e.g. metabolism and development
Calcotonin: regulates blood calcium levels

Parathyroid gland

Parathyroid hormone: regulates blood calcium levels

Adrenal glands

Cortisol: e.g. stimulates gluconeogenesis
Dopamine: regulates heart rate and blood pressure
Adrenaline: e.g. increase oxygen and glucose in brain

Kidneys

Renin: regulates blood pressure

Pancreas
Insulin: regulates glucose uptake and glycolyses
Glucagon: regulates glucuse release and gluconeogenesis

Gastro-intestinal tract
Gastrin: stimulates gastric acid secretion
Ghrelin: stimulates appetite

Testes
Androgens: e.g. male secundary sex characteristics
Inhibin and activin: requlate gonadotropin release
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Erythropoietin: stimulates red blood cell production . ‘ i
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Hypothalamus

Anti-diuretic hormone: regulates body water levels
Oxytocin: contraction of uterus and mammary gland
Releasing hormones: Contol hypophysis hormone release

Hypophysis (adeno- and neuro-)
Growth hormone: stimulates growth

Thyrotropin TSH: stimulates thyroid gland T3/T4 secretion
Gonadotropins FSH and LH: affect the gonads

Heart

Natriuretic peptides: e.g. inhibit renin secretion

Liver
Insuline-like growth factor-1: regulates cell growth
Angiotensinogen: angiotensin precursor, vasoconstriction

Adipose tissue
Leptin: decreases appetite and increases metabolism

Adiponectin: regulates glucose levels and fatty acid breakdown

Ovaries

Estrogens: e.g. female secundary sex characteristics
Progestarone: prepares uterus for a fertilized egg
Inhibin and activin: requlate gonadotropin release
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Thyroid hormones
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T4 (thyroxine)
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T3 (triiodothyronine)
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The thyroid hormone

system
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