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Abstract

Besides its classical role in bone and calcium homeostasis, 1,25-dihydroxyvitamin D3

(1,25(OH)2D3), the active form of vitamin D, has many non-classical effects; antiproliferative, anti-
apoptotic and prodifferentiating effects of 1,25(OH)2D3 have been described in several tumour types
in preclinical models. This review focuses on the insights gained in the elucidation of the role of
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1,25(OH)2D3 in the normal thyroid and in the pathogenesis, progression and treatment of thyroid can-
cer, the most common endocrine malignancy. An increasing amount of observations points towards a
role for impaired 1,25(OH)2D3-VDR signalling in the occurrence and progression of thyroid cancer,
and a potential for structural analogues in the multimodal treatment of dedifferentiated iodine-resistant
thyroid cancer. A role for vitamin D in thyroid-related autoimmunity is less convincing and needs
further study. Altered 1,25(OH)2D3-VDR signalling does not influence normal thyroid development
nor thyrocyte function, but does affect C-cell function, at least in rodents. If these findings also apply
to humans deserves further study.
© 2013 Elsevier GmbH. All rights reserved.

1. Introduction

1.1.  The  thyroid

1.1.1. The  thyroid  as  an  endocrine  gland
The main function of the thyroid consists in the synthesis, storage and secretion of thy-

roid hormone (TH), thyroxin (T4) and tri-iodothyronin (T3). TH has biological effects on
virtually every tissue and cell type, affecting growth, development and metabolism, and
is indispensible for normal life, from intra-uterine to older age, affecting cellular respira-
tion, oxygen consumption, regulation of intermediary metabolism (carbohydrates, lipids,
proteins), maturation and differentiation. As such, TH is required for normal growth and
development of the foetal and neonatal brain, myelination, cell differentiation, migration
and signalling (Bernal J, 2005; Werner et al., 2005).

THs are amino acid (tyrosine) derivative iodine-containing hormones (Fig. 1). T4 and
T3 represent respectively 80% and 20% of the secreted TH. In the blood circulation the
majority of TH is bound to proteins (thyroxin binding globulin and (pre)albumin). Only
a very small proportion (0.03% for T4 and 0.3% for T3) is unbound and physiologically
active. T3 exhibits the highest affinity for the TH receptor, in contrast to T4 which is
therefore considered a pro-hormone. TH exerts its effect through binding to the nuclear
TH receptor. Following homodimerisation or heterodimerisation with retinoic X receptors
(RXR), the complex binds to thyroid response elements (TREs) in the regulatory regions of
target genes. In the presence of T3, corepressors are released and coactivators are recruited,
assisting in the transcription of the target genes.

Calcitonin is a 32-amino acid hormone and acts through binding to the calcitonin receptor,
a G-protein coupled receptor (GPCR). It is involved in the reduction of serum calcium
levels by increasing renal calcium excretion and by inhibiting osteoclast-mediated bone
resorption (Zaidi et al., 2002). In human physiology calcitonin is probably redundant, as
acquired deficiency (e.g. after thyroidectomy) or excess (e.g. in case of medullary thyroid
cancer) does not give rise to changes in the calcium-phosphate homeostasis. However,
calcitonin plays an important role in daily clinical endocrine practice, as it used as a sensitive
tumour marker for the diagnosis and follow-up of medullary thyroid cancer (Costante et al.,
2009).
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