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Abstract

Dopamine receptor type 2 (D2R) knockout mice (KO) have chronic hyperprolactinemia,
pituitary hyperplasia, and a moderate decrease in MSH content. They are also growth retarded
evidencing an alteration in the GH-IGF-I axis. In D2R KO, lactotropes do not show dense
secretory granules but degranulated cells and fewer somatotropes, gonadotropes and thy-
rotropes. Prolactin levels are always higher in female than in male knockouts, and in accor-
dance, pituitary hyperplasia is observed at 8 months only in females. After 16 months of age,
highly vascularized adenomas develop, especially in females. Prominent vascular channels in
the hyperplastic and adenomatous pituitaries, as well as extravasated red blood cells not con-
tained in capillaries is also a common finding. Prolactin is not the factor that enhances the
hyperplastic phenotype in females while estrogen is a permissive factor. VEGF-A expression is
increased in pituitaries from D2R KO. VEGF-A is expressed in follicle stellate cells. Because
D2R receptors are found in lactotropes and not in follicle stellate cells, it may be inferred that a
paracrine-derived factor from lactotropes is acting on follicle stellate cells to increase VEGF-A
expression. VEGF-A does not induce pituitary cell proliferation, even though it enhances pro-
lactin secretion. But it may act on adjacent endothelial cells and participate in the angiogenic
process that increases the availability of different growth factors and mitogens. The D2R
knockout mouse represents a unique animal model to study dopamine-resistant prolactinomas,
and VEGF-A may be an alternative therapeutic target in this pathology.
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Animal Models of Prolactinomas

Although mouse models may differ from their human counterparts, their
study provides important insights into human pituitary tumor pathogenesis. There



