
Overview of the CGRP-R 
The CGRP-R is a member of the calcitonin family of recep-
tors, which are transmembrane-bound G-protein-coupled  
receptors that share subunits in different configurations.1,4,14 
Other members include the receptors for AMY (AMY1-R, 
AMY2-R, and AMY3-R) and ADM (ADM1-R and ADM2-R; 
Figure 1).4,14 

The CGRP-R comprises two main subunits: calcitonin recep-
tor-like receptor (CLR), a G-protein-coupled receptor that is  
inactive on its own,4,15-17 and receptor-activity-modifying pro-
tein 1 (RAMP1), which is responsible for receptor trafficking 
(Figure 2)1,4,15,16,18,19 and determines the species specificity of 
the receptor (Figures 1 and 2).14,16,19 Creation of a functional 
CGRP-R requires coexpression of both CLR and RAMP1 
and formation of a heterodimer, which translocates from the 
endoplasmic reticulum to the cell membrane (Figure 2).15-17,19 

Activation of G-protein-coupled receptors involves a cycli-
cal model, whereby receptors can be recycled back to the cell 
surface.20,21 Ligand binding leads to transient receptor activa-
tion and induces a cellular response via second messenger 
signaling.20,21 Receptors are then inactivated and internalized  
via endocytosis before being trafficked to either recycling or 
degradative pathways.15,20-22 

Localization of CGRP and CGRP-Rs 
CGRP and CGRP-Rs are expressed in trigeminovascular  
system regions involved in migraine pathophysiology  
(Figure 3).2,5,16,18,23,24 In humans, CGRP is abundantly 
expressed in trigeminal ganglia (35%-50% of neurons)1,18,24,25 
and within the central nervous system (CNS).1,18,24,25 Other 
sites of expression supported by human data include cra-
nial meninges, perivascular nerves, respiratory tract, kera-
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Introduction 
New insights into the role of calcitonin gene-related peptide (CGRP) in migraine pathophysiology have  
contributed to our evolving understanding of this disease.1-3 CGRP, a member of the calcitonin family of peptides, 
which also consists of amylin (AMY), adrenomedullin (ADM), and calcitonin (CT),4 is a 37-amino-acid neuro-
peptide produced in central and peripheral neurons.1,2,5 The interaction of CGRP with its receptor (CGRP-R) is 
thought to play a key role in migraine pathophysiology through activation of the trigeminovascular system.1,2,5 
Other members of the calcitonin family may mediate physiologic functions such as glycemic, gastrointestinal, and 
bone regulation,6-11 but their role in migraine pathophysiology has not been clearly demonstrated.1,12,13
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tinocytes, and the digestive system (liver, pancreas, and  
gastric mucosa; Figure 3).15,18,26-32

CGRP-Rs are located both inside and outside the blood– 
brain barrier, at several sites involved in modulating trigemi-
nal pathway nociceptive signaling.5,16,18,24 In humans, they 
are expressed in a subset of trigeminal neurons and glia, cra-
nial meninges, respiratory tract, gastric mucosa, blood vessels 
(including the vascular smooth muscle cells), keratinocytes, and  
within several regions of the brain (including the pituitary  
gland; Figure 3).14,18,24-26,30,31,33,34

CGRP Signaling  
in Migraine 
Following nerve stimulation, CGRP 
is released from its storage vesicles 
through the process of calcium-depe- 
ndent exocytosis.18 CGRP–CGRP-R 
signaling regulates trigeminal neu-
ron sensitization and neurotransmit-
ter release, key events that underlie 
migraine pathophysiology.1,18 

The signaling pathways may 
involve multiple processes in the 
CNS, including vasodilation, neuro-
genic inflammation, cortical spread-
ing depression, central sensitiza-
tion, hypothalamic dysfunction, and 
descending control of brainstem 
structures.1,5,35-38 Consistent with the 
widespread expression of CGRP-
Rs outside the CNS, the signaling 
pathway also involves the periph-
eral nervous system.1,5,35,39 Notably, 
peripheral nociceptive trigeminal 
neurons are involved in the relay of 
the migraine pain signal through the 
brainstem to the rest of the brain, 
ultimately leading to the experience 
of migraine pain.35,36,39

CGRP-R: Role in Migraine
In humans, expression of AMY or 
AMY1-R has been demonstrated 
in trigeminal ganglia, CNS, gastric 
mucosa, blood vessels, and the pan-
creas (Figure 3).4,40-43 Unlike AMY, 
which is an important glucoregula-
tory hormone,41,44 CGRP has estab-
lished roles in key physiologic pro-
cesses relevant to migraine, such as 
nociception, sensory modulation, and 
vasodilation (Figure 3).1,18,35  

Convergent evidence from clini-
cal studies corroborates the involve-
ment of CGRP in migraine.3,45,46 

Plasma CGRP levels increase signifi-
cantly during migraine attacks45,46 and return to normal follow-
ing relief of migraine pain.45 In migraine patients, infusion of 
CGRP can also induce migraine-like attacks.3 While CGRP may 
also bind to other receptors in the calcitonin family (for exam-
ple, in vitro data suggest it has high affinity for both the CGRP-
R and AMY1-R), its affinity for these other receptors is less.1,4,14  
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FIGURE 1. The CGRP-R Is a Member of the Calcitonin Family  
of Receptors.14

Legend

RAMP1 RAMP2 RAMP3CLR CTR

Abbreviations: ADM, adrenomedullin; AMY, amylin; CGRP, calcitonin gene-related peptide;  
CGRP-R, calcitonin gene-related peptide receptor; CLR, calcitonin receptor-like receptor;  
CTR, calcitonin receptor; RAMP, receptor-activity-modifying protein.
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CNS 
(incl. pituitary)33,47 L R

Perivascular nerves15 L

Blood vessels18,25,33
R

Liver hepatocytes27 L

Keratinocytes30 L R

Trigeminal ganglion18 L R

Cranial meninges18,31 L R

Pancreas *4,41,42, L

*Primary source of AMY in the body.

Blood vessels40 R

CGRP L CGRP-R R

AMY L AMY1-R R

Gastric mucosa14,29,34 L

Trigeminal ganglion40 R

CNS40 R

-CGRP and the CGRP R expression AMY and the AMY1-R expression

Respiratory tract 26,32 L R

Pancreas28 L

Established roles for CGRP Established roles for AMY
Nociception, sensory modulation, and vasodilation18 Glucoregulatory hormone: reduces postprandial blood glucose levels,

improves glycemic control, and increases satiation41,44

Gastric mucosa43 L

(incl. vascular smooth muscle cells)

R

41

FIGURE 2. Coexpression of CLR With RAMP1 Forms a Functional CGRP Receptor.19  

FIGURE 3. CGRP, AMY, and Their Receptors Are Expressed in Various Tissues and Have Established  
Roles in Some Key Physiologic Processes.4,14,15,18,25-34,40-44,47

Expression data are based on a variety of methodologies, including histology, protein, and mRNA analyses in human tissue.18,25,27 The roles presented 
here as ‘established’ are based on evidence from multiple studies and/or trials.18,41,44

Abbreviations: AMY, amylin; AMY1-R, amylin type 1 receptor; CGRP, calcitonin gene-related peptide; CGRP-R, calcitonin gene-related peptide receptor; 
CNS, central nervous system; L, ligand; mRNA, messenger RNA; R, receptor.
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Abbreviations: ADM, adrenomedullin; CGRP, calcitonin gene-related peptide; CLR, calcitonin receptor-like receptor; ER, endoplasmic reticulum;  
RAMP, receptor-activity-modifying protein.
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Conclusions
CGRP and the CGRP-R are abundantly expressed at several 
sites within the trigeminal pathway involved in modulating 
trigeminal nociceptive signaling2,5 and mediate key events in 
the pathophysiology of migraine, such as nociception, sensory 
modulation, and vasodilation.1,18,35 CGRP and CGRP-R are 
known to play a key role in migraine pathophysiology.1,14,35
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