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Cortisol activity is influenced by cortisol levels and GR sensitivity

2
CBG=corticosteroid-binding globulin; DBD=DNA-binding domain; GR=glucocorticoid receptor; H=hinge region; HSD=hydroxysteroid dehydrogenase; LBD=ligand-binding domain; NTD=N-terminal domain.
1. Timmermans S, et al. Front Immunol. 2019;10:1545. doi:10.3389/fimmu.2019.0154 2. Vandevyver S, et al. Endocr Rev. 2014;35:671-693.
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Cortisol activity is influenced by cortisol levels
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Several factors can alter CBG levels, and therefore total 
cortisol levels, thereby interfering with test results3,4

Cortisol is kept inactivated in the plasma via binding to CBG  
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ALB=albumin.
aShould be discontinued for at least 6 weeks prior to testing.
1. Choi MH. 
3. Nenke MA, et al. J Endocr Soc. 2017;1(3):202-210. 4. 

Endocrinol Metab (Seoul). 2022;37(4):599-607. 2. Timmermans S, et al. Front Immunol. 2019;10:1545. doi:10.3389/fimmu.2019.01545 
Farinelli DG, et al. Endocr Pract. 2023;29(12):986-993.

Distribution of cortisol 
in human blood1,2

Factor CBG levels Cortisol levels
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Increased 
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results
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Cortisol activity is highly regulated1,2

6

Cortisol

Cytoplasm

Targeted C
ell

International Textbook of 
Obesity. John Wiley & Sons; 2001.
1. Timmermans S, et al. Front Immunol. 2019;10:1545. doi:10.3389/fimmu.2019.01545 2. Walker BR, Seckl JR. Chapter 18. Cortisol metabolism. In: Björntorp P, ed. 

Cortisone
(inactive)

Cortisol 
(active)

Cortisol
11β-HSD1

11β-HSD2

Cortisol
ALB

B
loodCBGCBG

CBG
CBG

Cortisol is kept inactive in the plasma 
via binding to corticosteroid-binding 
globulin (CBG)

Bloodstream

Activation and deactivation of cortisol is 
regulated by the 11β-HSD1/2 enzymes

Cytoplasm



NTD

DBD

LBD

Chaperone 
complex LBD

NTD

DBD
Dissociation 

Translocation
Nucleus

DNA −
+

LBD
NTD

DBD

GR

Cortisol activity is highly regulated (cont.)1,2
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genes
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Impairments in ligand binding, nuclear 
translocation, and co-regulator binding

Variations in mRNA levels and 
transcriptional activity

Impairments in GR nuclear transport and 
binding to target GRE

Mutations in the GR gene can alter receptor function and 
sensitivity to cortisol

GRE=glucocorticoid response element; mRNA=messenger ribonucleic acid.
Vandevyver S, et al. Endocr Rev. 2014;35:671-693.
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GR isoforms1,2

Thymus: High GRβ expression,
GRα >7-8x GRβ, and 
GRα-B >GRα-A

Dendritic cells: High GRα-D

Heart: GRα >15x GRβ

Skeletal muscle: Low GRα and 
GRβ; GRα >40x GRβ

Pancreas: High GRα-C

Liver: GRα >20-30x GRβ

Adipose: GRα >20x GRβ

Immune System

Cardiovascular System

Liver and Adipose

Muscle

Tissue- and cell-specific distribution of GR variants influences 
cortisol-GR signaling
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Vandevyver S, et al. Endocr Rev. 2014;35:671-693.
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Post-translational modifications of the GR protein 
can modulate the functionality of GR

13

DNA

LBD
NTD

DBD

GR
−
+

Binding affinity and location can be affected
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Receptor can be degraded, or its 
expression can be upregulated
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