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Stress hormone receptors in the primate brain

• Corticosteroid receptors – translating stress hormones into action 

• Corticosteroid receptors - cellular and molecular biology

• Corticosteroid receptors in primates compared with other mammals

• Corticosteroid receptors in homeostasis, acute stress, chronic stress 
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Different psychological states are associated with different levels/patterns of cortisol

Different levels and patterns of cortisol regulate physiology, brain and     behaviour
via cortisol receptors, including levels and patterns of cortisol

Translating stress hormones into action

3

Hypothalamic – Pituitary – Adrenal axis, Corticosteroids, and the Brain

Translating stress hormones into action
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4de Kloet et al. Endocrine Rev 19 (1998)

The mineralocorticoid receptor (MR) and the glucocorticoid receptor (GR)

Cellular and molecular biology
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General structural and functional organization of steroid receptors

Beato, Cell 56 (1989)

DNA = DNA Binding Region
Ligand = Cortisol Binding Region

Cellular and molecular biology
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The Corticosteroid Receptors, MR and GR, are transcription factors

Cellular and molecular biology
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The Corticosteroid Receptors, MR and GR, are also cell membrane receptors

Cellular and molecular biology
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Comparison of the MR (type-1) and GR (type-2) Receptors

Mineralocorticoid Receptor

• High affinity for corticosteroid

• Expression in hippocampus

and amygdala

• Occupied when CORT is low

and when CORT is high

• Agonist: Aldosterone

• Antagonist: RU26752

• Mediates Permissive effects

Glucocorticoid Receptor

• Low affinity for corticosteroid

• Expression in hippocampus,

amygdala, hypothalamus, brain stem,

cortex, pituitary

• Occupied when CORT is high

• Agonist: Dexamethasone

• Antagonist: RU38486

• Mediates Suppressive effects
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Comparative biology

Conservation of MR and GR amino acid sequences within mammals/primates 

* * * *

Pryce et al, Eur J Neurosci 21 (2005)
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Human polymorphisms of the GR and cortisol phenotype

Comparative biology
Wuest et al, JCEM 89 (2004)
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Region-specific distribution of MR and GR in the primate brain 

Squirrel monkey Common marmoset

Comparative biology
Patel et al, J Psychiatr Res 34 (2000)
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Sanchez et al J Neurosci 20 (2000)
Pryce, Brain Res Rev 57 (2008)

Comparative biology

Rat Rhesus macaque
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Pryce, Brain Res Rev 57 (2008)

Common marmosetRat

Comparative biology
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Pryce, Brain Res Rev 57 (2008)

Comparative biology

15
Pryce, Brain Res Rev 57 (2008)

Comparative biology
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Corticosteroid

GR (MR?)Multimeric
receptor-
protein
complex FKBP51

-

Rat

Common marmoset

Hyper-cortisolism in some NW primates is due to high levels of an inhibitory protein

Comparative biology

Relevant to:
• Evolutionary ecology
• Psychiatry
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MR/GR

MR/GR
GR

GR

MR/GR

MR/GR

Corticosteroids, receptors, homeostasis and stress

Corticostreoid receptors – translating stress hormones into action 
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MR
+ GR

MR

Corticosteroids, receptors, homeostasis and stress

MR
+ GR

Hypothalamic – Pituitary – Adrenal axis: 
an example of MR and GR translation of cortisol effects 

MR/GR

MR/GR
GR

GR

MR/GR

MR/GR
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19Corticosteroids, receptors, homeostasis and stress

MR ?
+ GR ?

Chronic stress and hyper-cortisolism: 
Are the effects of chronic stress due to over- or under-activity of MR and GR ? 

• Increased cortisol in depression
• Decreased GR in depressed brain
• Equivocal findings for MR in 

depressed brain

MR/GR

MR/GR
GR

GR

MR/GR

MR/GR


