
Drug Discovery Today•Volume 15,Numbers 9/10•May 2010 REVIEWS 

ELSEVIER 

Progress in corticotropin-releasing 
factor-1 antagonist development 

Eric P. Zorrilla and George F. Koob 

Committee on the Neurobiology of Addictive Disorders, The Scripps Research Institute, La Jolla, CA 92037, USA 

Corticotropin releasing factor (CRF) receptor antagonists have been sought since the stress-secreted 

peptide was isolated in 1981. Although evidence is mixed concerning the efficacy of CRF1 antagonists as 

antidepressants, CRF1 antagonists might be novel pharmacotherapies for anxiety and addiction. 

Progress in understanding the two-domain model of ligand-receptor interactions for CRF family 

receptors might yield chemically novel CRF1 receptor antagonists, including peptide CRF1 antagonists, 

antagonists with signal transduction selectivity and nonpeptide CRF1 antagonists that act via the 

extracellular (rather than transmembrane) domains. Novel ligands that conform to the prevalent 

pharmacophore and exhibit drug-like pharmacokinetic properties have been identified. The therapeutic 

utility of CRF1 antagonists should soon be clearer: several small molecules are currently in Phase 11/111 

clinical trials for depression, anxiety and irritable bowel syndrome. 

Corticotropin releasing factor (CRF) receptor antagonists have been 

sought since Vale et al. isolated the stress-secreted, adrenocortico­

tropin-releasing hypothalamic peptide in 1981 [l]. The identifica­

tion of CRF was followed by the discovery of genes encoding three 

paralogs of CRF (urocortins 1, 2 and 3; Ucn 1, Ucn 2 and Ucn 3) and 

two G-protein-coupled receptors (CRF1 and CRF2) that the CRF/Ucn 

peptides bind and activate with varying affinities [2,3]. Pharmaco­

logical and transgenic studies show that brain and pituitary CRF1 

receptors mediate endocrine, behavioral and autonomic responses 

to stress [4]. Consequently, the pharmaceutical industry has sought 

to develop blood-brain-barrier-penetrating, selective CRF1 receptor 

antagonists [ 5]. Previous reviews by us and others have surveyed the 

biology of CRF systems [2]; the pharmacophore, physiochemical 

properties and pharmacokinetics of prototypical nonpeptide CRF1 

receptor antagonists [6-9]; and the therapeutic potential of CRF1 

antagonists for stress-related indications [ 6, 10, 11 ], including major 

depression [12], anxiety disorders [13] and irritable bowel syndrome 

[14]. This article, after briefly overviewing the CRF/Ucn system and 

preclinical data supporting the therapeutic potential of CRF1 

antagonists for anxiety, depression and addictive disorders, reviews 

advances in CRF1 antagonist development since 2005. 
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Biology of CRF/Ucn receptor systems 
CRF-related peptides interact with two known mammalian CRF 

receptor subtypes, CRF1 and CRF2, which both belong to the class 

Bl (secretin-like) subfamily of G-protein-coupled receptors. The 

CRF1 receptor exists in multiple isoforms (e.g. CRF13-CRF1h), with 

the best known and functional isoform the CRFi(a) subtype. The 

CRF2 receptor has three known functional membrane-associated 

subtypes in humans - CRFz(a), CRFz(b) and CRFz(c) - and a ligand­

sequestering, soluble CRF2(a) isoform discovered in mouse. CRF1 

and CRF2 receptors have ~70% sequence identity. CRF has high, 

preferential affinity for CRF1 versus CRF2 receptors. Ucn 1 is a high­

affinity agonist at both receptors, and the type 2 urocortins (Ucn 2 

and Ucn 3) are more selective for membrane do CRF2 receptors. 

The biological actions of CRF, Ucn 1 and Ucn 2 in rodents are also 

modulated by a CRF-binding protein (CRF-BP), a 37-kDa secreted 

glycoprotein that binds and putatively immunosequesters CRF 

and Ucn 1 with equal or greater affinity than CRF receptors. 

Structural requirements for binding to CRF receptors and the 

CRF-BP differ. Many (if not most) CRF receptor antagonists do 

not bind the CRF-BP [3,6]. 

CRF1 receptors mediate not only the hypothalamic-pituitary­

adrenal (HPA) axis neuroendocrine response to stress but also 

other aspects of stress responses in organisms. The distribution of 

CRF1 receptors in the brain is highly conserved in stress-responsive 
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