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HOW TO USE THIS GUIDE

This guide converts a long-form research narrative into a repeatable learning system. Every future PPl molecule guide

can use the same architecture, visual language, evidence labels, and memory devices.

o1 IDENTITY
What it is - and what it is not
02 PHYSIOLOGY
The normal system before the compound
03 MECHANISM
Target, pathway, and downstream logic
04 EVIDENCE
Cell, animal, and human evidence separated
05 RISK
Known concerns, unknowns, and translation limits
06 MONITORING
What a legitimate research framework would measure
07 PATIENT CONTEXT
Which phenotype might fit the biology
08 RECALL
Memory hooks, seven questions, and bottom line
EVIDENCE CELL = mechanistic CORE DISCIPLINE
CODE ANIMAL = organism-level preclinical Mechanism does not equal outcome. Unknown does
HUMAN = clinical translation not equal failed - and unknown does not equal proven.
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RAPID RECALL

Read this page first. These anchors provide the complete high-level story of Cgrp; the remaining pages add mechanism,
evidence, context, and nuance.

IDENTITY
Endogenous 37-amino-acid sensory neuropeptide with alpha-CGRP and beta-CGRP forms.

SOURCE

Prominent release from sensory afferents, especially trigeminal nerves; beta-CGRP is important
peripherally and in the gut.

RECEPTOR
Canonical signaling uses the CLR + RAMP1 + RCP receptor complex.

CORE OUTPUT
Gs — adenylyl cyclase - cAMP links sensory activation to vasodilation and nociceptive signaling.

MIGRAINE PROOF

Human provocation and successful ligand- or receptor-level blockade establish causal relevance.

THERAPIES
Ligand antibodies, receptor antibodies, and small-molecule receptor antagonists called gepants.

PHYSIOLOGIC COST
CGRP also supports perfusion, gastrointestinal neural function, and tissue-protective responses.

PRAXIS QUESTION
Where is CGRP maladaptive, how much blockade is needed, and which normal functions must
remain?

ONE-SENTENCE MEMORY

CGRP TURNS SENSORY-NERVE ACTIVITY INTO VASCULAR AND PAIN SIGNALS.
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UNDERSTAND THE PEPTIDE

CGRP - calcitonin gene-related peptide - is one of the most powerful endogenous vasodilatory neuropeptides in human
physiology and one of the most clinically validated peptide pathways in modern neurology.

Its strongest biological identity sits at the intersection of:

* sensory nerves * blood vessels
* pain * trigeminal signaling
* migraine * neurogenic inflammation

 cardiovascular adaptation

CGRP is released prominently from:

SENSORY AFFERENT NERVES.

Especially:

TRIGEMINAL NERVES.

When activated:

CGRP can:
* dilate blood vessels * alter meningeal vascular signaling
* modulate nociceptive transmission * amplify trigeminal pain pathways
¢ interact with mast cells and inflammatory mediators e contribute to migraine biology

This pathway became so clinically important that multiple drug classes were developed specifically to:

BLOCK CGRP SIGNALING.

These include:

e monoclonal antibodies against CGRP

* monoclonal antibodies against the CGRP receptor

* small-molecule CGRP receptor antagonists known as gepants
That is extraordinary translational validation.

But CGRP is not simply:

“THE MIGRAINE PEPTIDE.”

That is too narrow.
CGRP also contributes to:

* physiological vasodilation * tissue perfusion
e cardiovascular protection * wound-healing signals
 gastrointestinal physiology * neuroimmune communication

* nociceptive modulation

So a better description is:

CGRP IS A SENSORY-NEUROVASCULAR PEPTIDE THAT LINKS NERVE ACTIVATION TO VASCULAR TONE, PAIN
TRANSMISSION, AND TISSUE RESPONSE - WITH PATHOLOGICAL OVEREXPRESSION OR OVERACTIVITY PLAYING A
CENTRAL ROLE IN MIGRAINE, BUT WITH IMPORTANT PROTECTIVE FUNCTIONS ELSEWHERE IN THE BODY.

That is the core biology.
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WHAT IS CGRP?

CGRP exists primarily in two major forms:
* a-CGRP
* B-CGRP

Both are:
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37-AMINO-ACID PEPTIDES.

They are closely related but not identical.
* a-CGRP

Generated from alternative processing of the:

CALCA GENE

the same gene that can also produce:

CALCITONIN.

This is one of the most interesting examples of:

ALTERNATIVE RNA PROCESSING PRODUCING DIFFERENT PEPTIDES FROM THE SAME GENE.

* B-CGRP
Encoded by:

CALCB.

B-CGRP is especially expressed in:

ENTERIC AND OTHER PERIPHERAL NERVOUS SYSTEM TISSUES.

So:

a-CGRP is particularly important in:
e trigeminal sensory biology

* neurovascular signaling

while:

B-CGRP has strong relevance to:

e gastrointestinal

e peripheral neural physiology

Again:

CGRP IS NOT ONE UNIFORM SIGNAL.
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THE GENE-PROCESSING MODEL

CALCA gene - alternative RNA processing - Thyroid C cells

CALCITONIN

or:
e Sensory neurons
¢ a-CGRP

This is a powerful example of:
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SAME GENE - DIFFERENT TISSUE - DIFFERENT PEPTIDE.

That is advanced peptide biology.

THE IDENTITY MODEL

Sensory nerve activation - CGRP release - CGRP RECEPTOR

CLR + RAMP1 + RCP _, Gs —»  adenylyl cyclase  _; cAMP 1T - MUSCLE

VASODILATION

VASCULAR SMOOTH

TRIGEMINAL / CENTRAL PAIN NETWORK

NOCICEPTIVE SIGNALING

MENINGEAL / NEUROVASCULAR SYSTEM

MIGRAINE-RELATED SIGNALING - Potential:

PAIN + NEUROVASCULAR RESPONSE

The central concept is:

CGRP TRANSLATES SENSORY-NERVE ACTIVATION INTO VASCULAR AND PAIN SIGNALS.

THE CGRP RECEPTOR

The canonical CGRP receptor is another unusual:

MULTI-PROTEIN RECEPTOR COMPLEX.

It includes:

CLR - CALCITONIN RECEPTOR-LIKE RECEPTOR

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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RAMP1 - RECEPTOR ACTIVITY-MODIFYING PROTEIN 1

RCP - RECEPTOR COMPONENT PROTEIN

CLR provides:

THE GPCR CORE.

RAMP1 helps determine:

LIGAND RECOGNITION + TRAFFICKING.

RCP helps facilitate:

INTRACELLULAR SIGNAL TRANSDUCTION.

This receptor complex is one of the best examples of:

RECEPTOR IDENTITY BEING CREATED BY MULTIPLE PROTEINS.

As discussed in the Adrenomedullin guide:
* CLR + RAMP1 = CGRP receptor

* CLR + RAMP2 = AML1 receptor

* CLR + RAMP3 = AM2 receptor

Again:

RAMP CHOICE CHANGES WHAT THE RECEPTOR IS.

THE RECEPTOR MODEL

adenylyl PKA-related

CGRP _ CLR + RAMP1 _, Gs = eyclase = CAMPT T aling  —

VASODILATION
NOCICEPTIVE MODULATION
NEUROVASCULAR SIGNALING

This is the dominant pathway.

But CGRP biology also involves:

* ion channels * neuropeptide release
e inflammatory mediators e second-order pain processing
Again:

ONE RECEPTOR DOES NOT EQUAL ONE EFFECT.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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CGRP AND VASODILATION

CGRP is one of the most potent endogenous vasodilators known.

It can act directly on:

VASCULAR SMOOTH MUSCLE

through:
CAMP.
The pathway:

CGRP

re(i(:;:-‘or . Gs . cAMP . PKA smooth-musc VESSEL
This can be especially important during:
* sensory nerve activation
e tissue injury
* ischemic stress
Again:
CGRP is not merely:

— e relaxation —> DIAMETER ¢ —> Plood flow 1

A PAIN SIGNAL.

It is also:

A PERFUSION SIGNAL.

THE NEUROVASCULAR MODEL

Sensory nerve detects
tissue stress

At the same time:

e pain signaling 1

So one sensory neuron can tell the tissue:

CGRP released - nearby vessel dilates - blood flow T

“THIS AREA IS UNDER STRESS - INCREASE BLOOD FLOW AND PAY ATTENTION.”

That is an elegant local-response system.

CGRP AND MIGRAINE

This is the best-established disease context.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context

08




s

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE CGRP

Migraine is not simply:

A BLOOD-VESSEL DISORDER.

The older “vascular headache” model is incomplete.

Modern migraine biology involves:

 trigeminal activation * brainstem / hypothalamic networks
e cortical excitability * sensory processing
* meningeal nociceptors * CGRP signaling

CGRP is one of the most clinically validated molecular nodes in:

MIGRAINE PATHOPHYSIOLOGY.

During some migraine attacks:

CGRP concentrations can increase in trigeminal circulation.

Infusion of CGRP can provoke migraine-like attacks in susceptible individuals.
Blocking CGRP signaling can reduce migraine frequency.

That is unusually strong mechanistic evidence.

THE MIGRAINE MODEL

Trigger / - q
A loemins’ CGRP release re?:R:or "t‘fin:anrgienaalll trangli:ir;sion Liclitaly L
network system - - cept - ‘gemi d - ATTACK
" - activation signaling T
activation
Again:

CGRP is not necessarily:

THE ORIGINAL TRIGGER.

It may be:

A CRITICAL AMPLIFIER / EXECUTOR OF THE ATTACK.

That distinction matters.

TRIGGER VS MEDIATOR

Migraine may begin with:

* cortical changes * hypothalamic signaling
* sleep disruption * hormonal changes
* sensory overload e stress
Then:
trigeminal activation occurs. - CGRP is released.
So:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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CGRP may be more:
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DOWNSTREAM MEDIATOR

than:

ROOT CAUSE.

Again:

PATHWAY NECESSITY = INITIAL CAUSE.

WHY CGRP INFUSION IS SO IMPORTANT

In susceptible patients:

administering CGRP can provoke:

MIGRAINE-LIKE HEADACHE.

That is much stronger evidence than simple association.

It demonstrates:

THE PATHWAY CAN DRIVE THE PHENOTYPE.

This is one of the clearest examples in human peptide medicine of:

PEPTIDE CHALLENGE - DISEASE PHENOTYPE.

Again:

FUNCTIONAL PROVOCATION CAN REVEAL CAUSAL BIOLOGY.

CGRP AND THE TRIGEMINAL GANGLION

The trigeminal ganglion contains sensory neurons that innervate:

* meninges * cranial blood vessels

 face * sinuses

Many of these neurons contain:

CGRP.

When activated:

they release CGRP peripherally and centrally.
Peripherally:

CGRP influences:

MENINGEAL VASCULAR + INFLAMMATORY SIGNALING.

Centrally:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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it influences:

SECOND-ORDER PAIN TRANSMISSION.

So the peptide acts at:

MULTIPLE LEVELS OF THE SAME PAIN PATHWAY.

PERIPHERAL VS CENTRAL CGRP

 Peripheral
meningeal / vascular / sensory . I .
T —— - vasodilation - local neurogenic signaling
» Central
trigeminal nucleus / higher pain pathways - pain transmission
Again:

the migraine pathway is not:

ONE LOCATION.

Itis:

A DISTRIBUTED NEURAL NETWORK.

CGRP AND NEUROGENIC INFLAMMATION

Sensory nerves can release:

CGRP

e substance P
e other neuropeptides

This process is often called:

NEUROGENIC INFLAMMATION.

CGRP contributes especially to:
 vasodilation

* local blood-flow increase
Substance P contributes strongly to:
* permeability

e inflammatory responses

Again:

NERVES CAN INITIATE INFLAMMATORY VASCULAR CHANGES.

That is an important neuroimmune concept.
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CGRP AND MAST CELLS

CGRP can interact with:

MAST-CELL BIOLOGY.

Mast cells and sensory nerves sit near each other in:
e skin

* meninges

* mucosa

This creates potential:

NEUROIMMUNE FEEDBACK.

immune mediators can influence

Sensory nerve releases CGRP. - immune cell signaling changes. - T

Again:

NERVOUS SYSTEM + IMMUNE SYSTEM = BIDIRECTIONAL NETWORK.

CGRP AND PAIN

CGRP participates in:

NOCICEPTION.
This includes:
* migraine  inflammatory pain
* some neuropathic-pain biology e visceral pain

But CGRP does not simply:

CAUSE PAIN DIRECTLY IN EVERY CONTEXT.

Its effects depend on:

* tissue * receptor expression
* nerve subtype * inflammatory environment
Again:

PAIN = CGRP DISORDER.

CGRP AND BRADYKININ

This comparison follows directly from the previous guide.

Bradykinin can activate:

SENSORY NERVES.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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Those nerves can then release:
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CGRP.
So:
Tissue injury N Bradykinin N BZR:::::S"V CGRP release  _, "as:;i;?itfii‘;:t:ogai“
This is:
PEPTIDE-TO-PEPTIDE SIGNALING.
Again:

one peptide can trigger the release of another.

THE BRADYKININ-CGRP MODEL

sensory nerve
activation -

neurogenic

Bradykinin - inflammation

CGRP —» vascular dilation  _,

This is one of the strongest reasons not to study peptides as:

ISOLATED MOLECULES.

They operate as:

SIGNALING NETWORKS.

CGRP AND SUBSTANCE P

CGRP and substance P often coexist in:

SENSORY NEURONS.

But their functions differ.

CGRP
especially:

VASODILATION

SUBSTANCE P

especially:
PERMEABILITY + NEUROKININ SIGNALING
Together:
NEUROGENIC INFLAMMATION.
Again:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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co-release allows:

MULTI-DIMENSIONAL TISSUE RESPONSE.

CGRP-TARGETED MIGRAINE THERAPY

This is where the science became clinically transformative.

CGRP signaling can be blocked through:

1. ANTI-CGRP MONOCLONAL ANTIBODIES

Bind the peptide.
Examples include:
* fremanezumab
e galcanezumab

e eptinezumab

2. ANTI-CGRP-RECEPTOR MONOCLONAL ANTIBODY

e erenumab
3. SMALL-MOLECULE CGRP RECEPTOR ANTAGONISTS
GEPANTS
Examples include:
* ubrogepant * rimegepant
 atogepant » zavegepant

This is strong evidence that:

CGRP IS NOT JUST ASSOCIATED WITH MIGRAINE.

Itis:

A THERAPEUTICALLY VALIDATED TARGET.

LIGAND BLOCKADE VS RECEPTOR BLOCKADE

This distinction matters.

ANTI-CGRP ANTIBODY

removes / neutralizes:

THE LIGAND.

ANTI-RECEPTOR ANTIBODY
blocks:

THE RECEPTOR.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context

14

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE CGRP




s

GEPANT
competitively antagonizes:
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THE RECEPTOR.

All reduce pathway activity.
But:
their pharmacology differs.

This can influence:

* onset  duration
* tissue penetration * dosing
* tolerability

Again:

SAME PATHWAY = SAME DRUG BEHAVIOR.

THE ANTIBODY MODEL

CGRP released - Normally:
CGRP receptor - migraine signaling
But:
anti-CGRP antibody - peptide captured - receptor activation {
or:
anti-receptor antibody - receptor unavailable - signal 1
Again:
BLOCK THE MESSAGE
or:
BLOCK THE RECEIVER.
GEPANTS

Gepants are small molecules that block:

THE CGRP RECEPTOR.

Unlike monoclonal antibodies:

they typically have:

 shorter half-lives

 oral or intranasal administration depending on drug

* acute-use and/or preventive-use roles depending on agent

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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This gives clinicians more:

TEMPORAL CONTROL.

Again:

SHORTER DURATION CAN BE A FEATURE, NOT A LIMITATION.

WHY CGRP THERAPY WAS A MAJOR ADVANCE

Older migraine therapies often worked through broader systems.
For example:

triptans activate:

5-HT1B / 1D RECEPTORS.

CGRP therapies target:

A PATHWAY MORE SPECIFIC TO MIGRAINE BIOLOGY.

That represents a shift from:

SYMPTOM SUPPRESSION

toward:

MECHANISM-TARGETED THERAPY.

CGRP AND TRIPTANS

Triptans can:

e constrict cranial vessels

¢ inhibit trigeminal transmitter release
e reduce CGRP release

So older migraine therapy already interacted indirectly with:

CGRP BIOLOGY.

The newer agents simply target the pathway more:

DIRECTLY.

Again:

A NEW DRUG CLASS MAY VALIDATE A PATHWAY THAT OLDER DRUGS WERE ALREADY TOUCHING
INDIRECTLY.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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CGRP AND CARDIOVASCULAR PROTECTION

This is where things become more complicated.

CGRP is an extremely potent:
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VASODILATOR.
It may help protect against:
e excessive vasoconstriction * hypertension
* ischemia  vascular injury

So if CGRP is chronically blocked:

a reasonable theoretical question is:

DO WE LOSE SOME CARDIOVASCULAR PROTECTION?

This has been carefully studied because migraine therapies may be used chronically.

So far, CGRP-targeted migraine therapies have generally shown favorable cardiovascular safety in most studied
populations.

But the physiological concern remains especially relevant in:
* severe vascular disease

e ischemia

e uncontrolled hypertension

Again:

THERAPEUTIC BLOCKADE OF A PATHOLOGICAL PATHWAY CAN ALSO REDUCE NORMAL
PHYSIOLOGICAL RESERVE.

THE CARDIOVASCULAR-RESERVE MODEL

Normal stress: - CGRP released - vasodilation - perfusions protected

If CGRP blocked: - less vasodilatory reserve

Potential concern:

SELECTED HIGH-RISK VASCULAR STATES

Again:
not proof of clinical harm.
But:

MECHANISTICALLY WORTH MONITORING.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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CGRP AND BLOOD PRESSURE

Because CGRP is vasodilatory:

blocking it could theoretically:

RAISE BLOOD PRESSURE.

Post-marketing experience with some CGRP-pathway therapies has led to attention to:
HYPERTENSION in susceptible patients.

This makes blood pressure a reasonable:

MONITORING VARIABLE

in selected patients.

Again:

THE ADVERSE EFFECT MAKES SENSE FROM THE NORMAL PHYSIOLOGY.

CGRP AND RAYNAUD PHENOMENON

CGRP helps support:

PERIPHERAL VASODILATION.

So blocking the pathway could theoretically worsen:

DIGITAL VASOCONSTRICTION

in susceptible individuals.

Reports and clinical concern have emerged around:

RAYNAUD-TYPE PHENOMENA

in selected patients on CGRP-targeting therapy.
Again:

PEPTIDE PHYSIOLOGY HELPS PREDICT WHO MAY BE VULNERABLE.

CGRP AND ISCHEMIA

During ischemia:

local sensory nerves may release:

CGRP.

That can increase:

BLOOD FLOW.

This creates a potential protective response.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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Again:

the nervous system can function as:
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A LOCAL VASCULAR RESCUE SYSTEM.

That does not mean CGRP should be administered routinely for:

ISCHEMIC HEART DISEASE.

But it explains why:

COMPLETE LONG-TERM BLOCKADE DESERVES CARDIOVASCULAR CONTEXT.

CGRP AND WOUND HEALING

CGRP may contribute to:
* blood flow

* angiogenesis

e immune modulation

during:

TISSUE REPAIR.

Sensory denervation can alter wound healing.

This suggests sensory neuropeptides such as CGRP are not just:

PAIN TRANSMITTERS.

They also participate in:

TISSUE MAINTENANCE.

Again:

PAIN NERVES ARE ALSO TROPHIC NERVES.

CGRP AND BONE

CGRP-containing sensory nerves innervate:

BONE.

Research suggests CGRP may influence:
e osteoblasts
e bone formation

 fracture healing

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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This is another example of:
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SENSORY NERVE - LOCAL TISSUE GROWTH SIGNAL.

Again:
CGRP blockade is not automatically:

BONE TOXIC.

But the pathway has:

BROADER PHYSIOLOGICAL FUNCTIONS THAN MIGRAINE.

CGRP AND THE GASTROINTESTINAL TRACT

B-CGRP is highly relevant in:

ENTERIC NERVOUS SYSTEM PHYSIOLOGY.

CGRP can influence:

* motility * secretion

 visceral sensation e vascular flow

This becomes clinically interesting because:

CONSTIPATION

has been observed with some CGRP-targeted migraine therapies, especially receptor blockade.
That is mechanistically coherent.

Again:

BLOCKING A NEUROPEPTIDE IN THE HEAD CAN CHANGE THE GUT.

THE GUT MODEL

Enteric sensory / neural CGRP - motility / secretion modulation

If pathway blocked: - in susceptible patients:

CONSTIPATION
Again:

SYSTEMIC DRUG + WIDESPREAD RECEPTOR = EXTRA-TARGET-ORGAN EFFECT.
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CGRP AND NAUSEA

Migraine frequently involves:
* nausea

* vomiting

 gastric dysmotility

CGRP participates in:
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BRAIN-GUT + TRIGEMINAL NETWORKS.

That may help explain why migraine is not simply:

HEAD PAIN.

Itis a:

MULTISYSTEM NEUROPEPTIDE DISORDER.

CGRP AND MENSTRUATION / HORMONES

Migraine prevalence is strongly influenced by:

SEX HORMONES.

Estrogen fluctuations can alter:
* trigeminal excitability

¢ CGRP expression / signaling

* migraine susceptibility

This may contribute to:

MENSTRUAL MIGRAINE.

Again:

HORMONES CAN MODULATE A NEUROPEPTIDE SYSTEM WITHOUT BEING THE FINAL PAIN
MEDIATOR.

CGRP AND THE IMMUNE SYSTEM

CGRP can influence:

* macrophages * dendritic cells
* mast cells e T-cell responses

Its effects can be:

IMMUNOMODULATORY

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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rather than simply:

PRO-INFLAMMATORY.

Depending on context:
CGRP can suppress some inflammatory cytokine responses.

Again:

NEUROPEPTIDE = ONE-DIRECTION IMMUNE SIGNAL.

CGRP AND SKIN

CGRP-containing sensory nerves are abundant in:

SKIN.
The peptide influences:
* |ocal blood flow * neurogenic inflammation
* immune signaling e wound repair

* itch / pain pathways

This is another example of:

SENSORY NERVES ACTING AS LOCAL ENDOCRINE CELLS.

CGRP AND TRPV1

Many CGRP-containing nociceptors also express:

TRPV1.
TRPV1 can be activated by:
* heat * acidity
* capsaicin  inflammatory mediators
Activation: - CGRP release - vasodilation + sensory signaling

This creates a pathway:

TISSUE CHEMISTRY - ION CHANNEL - PEPTIDE RELEASE -» VASCULAR RESPONSE.

Again:

PEPTIDE RELEASE IS OFTEN DOWNSTREAM OF SENSORY DETECTION.

CAPSAICIN AND CGRP
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Capsaicin activates:

TRPV1.

This can trigger:

CGRP RELEASE.

That helps explain:

e flushing

¢ local burning
 vasodilation

after capsaicin exposure.
Again:

the visible vascular response is:

NEUROPEPTIDE-MEDIATED.

CGRP AND CLUSTER HEADACHE

CGRP is also involved in:

CLUSTER HEADACHE.

But cluster headache has an additional strong:

TRIGEMINAL-AUTONOMIC

identity.
CGRP levels can rise during attacks.

CGRP-targeted approaches have shown:

SOME BENEFIT

but the therapeutic evidence is not identical to:

MIGRAINE.

Again:

SAME PEPTIDE INVOLVEMENT = SAME EVIDENCE STRENGTH.

CGRP AND TEMPORAL DYNAMICS

CGRP release is:

RAPID.
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Its endogenous effects are often:

LOCAL + SHORT-LIVED.

Monoclonal antibodies, by contrast, can block the pathway for:

WEEKS TO MONTHS.

That creates an important pharmacology contrast:

* Native CGRP * brief

* |ocal * responsive

* Monoclonal blockade * long-lasting

* systemic * prophylactic
Again:

THERAPEUTIC DURATION CAN FAR EXCEED NATIVE SIGNAL DURATION.

That matters.

THE TEMPORAL MODEL
Migraine biology:

CGRP bursts N attack

Therapy:

receptor / ligand availability reduced

ey attack probability !

long-acting antibody

This is:

PROPHYLACTIC NETWORK DAMPING.

Not:

ACUTE PEPTIDE REMOVAL ONLY.

CGRP AS A BIOMARKER
CGRP has been studied as a:

MIGRAINE BIOMARKER.

But routine measurement remains difficult because:

* peptide concentrations are low * sample handling matters
» degradation occurs * peripheral values may not reflect local trigeminal
release
So:

CGRP IS A HIGHLY VALIDATED THERAPEUTIC TARGET WITHOUT BEING A ROUTINE CLINICAL LAB
TEST.

That is important.
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Again:

VALIDATED TARGET # USEFUL BLOOD BIOMARKER.

THE LOCAL-SIGNAL PROBLEM

Migraine pathology may depend on CGRP released:

AT A SPECIFIC NERVE TERMINAL.

A plasma sample may not capture:

THE RELEVANT MICROENVIRONMENT.

So:

CIRCULATING PEPTIDE LEVEL = LOCAL RECEPTOR EXPOSURE.

This is a recurring peptide principle.
THE CORE MECHANISM MAP
SENSORY /
TRIGEMINAL

NERVE
ACTIVATION

VASODILATION
TRIGEMINAL NETWORK

—5 CGRP RELEASE _;, CLR + RAMP1 _, Gs - cAMP —5 VASCULATURE

PAIN SIGNALING 1

MENINGEAL / NEUROIMMUNE SYSTEM

NEUROVASCULAR SIGNALING - Potential:

MIGRAINE
Meanwhile:

other tissues - CGRP contributes to:

PERFUSION + GUT FUNCTION + WOUND HEALING + CARDIOVASCULAR RESERVE

The core concept is:

CGRP IS A SENSORY-NEUROVASCULAR SIGNAL THAT LINKS TISSUE DETECTION TO BLOOD FLOW AND PAIN, AND
MIGRAINE REPRESENTS ONE OF THE CLEAREST EXAMPLES OF THAT SYSTEM BECOMING PATHOLOGICALLY AMPLIFIED.

WHAT THIS MECHANISM MAY SUGGEST

CGRP biology deserves major relevance in:
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* migraine e cluster headache
 trigeminal pain * neurogenic inflammation
 inflammatory pain  vascular regulation

* Raynaud physiology * ischemic adaptation

* wound healing  gastrointestinal motility
* visceral sensation * neuroimmune signaling

* sensory-nerve biology

Its strongest clinical translation is:
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MIGRAINE PREVENTION + ACUTE MIGRAINE TREATMENT.

WHAT THIS MECHANISM DOES NOT PROVE

CGRP biology does not prove that:
* all migraines are caused by high CGRP * CGRP is the initial trigger of every migraine
* every patient will respond to CGRP blockade * all vasodilation is migraine pathology

* CGRP is harmful throughout the body

long-term pathway blockade is physiologically irrelevant outside the nervous system

* CGRP antibodies and gepants are interchangeable * a-CGRP and B-CGRP have identical tissue roles

* migraine is simply a vascular disease * CGRP levels are a routine diagnostic test

* blocking CGRP eliminates every mechanism of » constipation on CGRP therapy is unrelated to peptide
trigeminal pain physiology

e cardiovascular monitoring is unnecessary in every
patient

the same CGRP pathway behaves identically in migraine, cluster headache, ischemia, gut, and wound healing

Again:

TISSUE + TIMING + RECEPTOR + CLINICAL CONTEXT MATTER.

THE EVIDENCE, POTENTIAL APPLICATIONS, AND
LIMITATIONS

ENDOGENOUS PHYSIOLOGY

VERY STRONG

CGRP is a well-characterized endogenous neuropeptide with potent:
e vasodilatory

* sensory

* neurovascular

functions.
RECEPTOR BIOLOGY
VERY STRONG
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The canonical receptor is:
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CLR + RAMP1 + RCP

with dominant:
¢ Gs » cCAMP

signaling.

MIGRAINE MECHANISTIC EVIDENCE

EXTREMELY STRONG

Evidence includes:
e trigeminal CGRP release * CGRP-provoked migraine attacks
« efficacy of peptide-neutralizing antibodies « efficacy of receptor-blocking antibodies

* efficacy of small-molecule receptor antagonists
This is one of the strongest peptide-mechanism validation stories in modern medicine.
THERAPEUTIC VALIDATION
EXTREMELY STRONG

CGRP-pathway drugs have established clinical roles in:
* migraine prevention

e acute migraine treatment

depending on agent.

Again:

THE PATHWAY IS DIRECTLY VALIDATED IN HUMANS.

CARDIOVASCULAR BIOLOGY
STRONG PHYSIOLOGICALLY

CGRP is a potent vasodilator and may help protect tissue perfusion.

But therapeutic enhancement for cardiovascular disease is:

NOT ESTABLISHED ROUTINELY.

GUT BIOLOGY

STRONG PHYSIOLOGICALLY
Enteric CGRP contributes to:

* motility

* secretion

e visceral sensory function

Clinical Gl effects of CGRP-pathway blockade further support:

SYSTEMIC BIOLOGICAL RELEVANCE.

¢ Research
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MIGRAINE
This remains the dominant application.

The key insight is:

CGRP IS NOT JUST PRESENT DURING MIGRAINE.

The pathway can:
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DRIVE MIGRAINE PHENOTYPE

and:

BLOCKING IT CHANGES CLINICAL OUTCOME.

That moves the evidence from:

ASSOCIATION

to:

MECHANISM + THERAPEUTIC VALIDATION.

WHY SOME PATIENTS DO NOT RESPOND

Even highly validated pathways do not work for everyone.
Why?
Migraine is heterogeneous.

Possible dominant drivers include:

* CGRP-heavy trigeminal biology * PACAP-related signaling

* cortical excitability * hormonal modulation

e central sensitization * cervical / musculoskeletal contribution
So:

MIGRAINE = CGRP-ONLY DISEASE.

Again:

VALIDATED PATHWAY = UNIVERSAL MONOPOLY.

CLUSTER HEADACHE
CGRP participates.

But:
treatment evidence differs by:
e episodic

e chronic subtype
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Again:
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PATHWAY INVOLVEMENT = SAME CLINICAL EFFICACY ACROSS DISORDERS.

INFLAMMATORY PAIN
CGREP is clearly involved mechanistically.

But direct CGRP-blockade has not become a universal:

ANALGESIC STRATEGY.

Why?

Pain pathways are:

HIGHLY REDUNDANT.

Again:

ONE PAIN MEDIATOR = THE PAIN SYSTEM.

RAYNAUD PHENOMENON
CGRP is mechanistically relevant because:

PERIPHERAL VASODILATORY RESERVE MATTERS.

In patients prone to:

DIGITAL VASOSPASM,

blocking CGRP may remove part of:

THE VASODILATORY BACKUP SYSTEM.

This is a good patient-context example.
HYPERTENSION

The same logic applies.

CGRP may buffer:

EXCESS VASCULAR TONE.

So chronic blockade can theoretically reveal or worsen:

HYPERTENSION

Again:

in susceptible patients.

THE SIDE EFFECT IS AN EXTENSION OF NORMAL PHYSIOLOGY.

ISCHEMIA

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context

29

~N




s

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE CGRP

CGRP may help maintain:

LOCAL PERFUSION

under ischemic stress.

This is biologically compelling.

But:

direct cardiovascular CGRP therapy remains limited by:
* systemic vasodilation

* short half-life

* hypotension

Again:

GOOD PROTECTIVE BIOLOGY = EASY DRUG.

Gl EFFECTS
This is one of the most clinically relevant extra-migraine domains.

If CGRP helps maintain:

MOTILITY + SECRETORY FUNCTION,

then pathway blockade can cause:

CONSTIPATION

in selected patients.

That creates a direct:

MECHANISM - ADVERSE EFFECT

relationship.

WOUND HEALING
CGRP may support:

* blood flow

* angiogenesis

* sensory-trophic signaling
But:

there is no established reason to use CGRP therapeutically for:

ROUTINE WOUND HEALING.

Again:

PHYSIOLOGICAL PARTICIPATION = CLINICAL INDICATION.

NEUROIMMUNE SIGNALING
This remains a rapidly developing field.
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CGRP can influence immune cells in:

CONTEXT-DEPENDENT WAYS.

That may be relevant to:
e infection

e inflammation

e barrier tissues

But it is premature to call CGRP:

IMMUNE SUPPRESSIVE

or:

IMMUNE STIMULATING.

Again:

NEUROIMMUNE SIGNALING IS BIDIRECTIONAL AND CONTEXTUAL.

WHAT WE KNOW

CGRP is a 37-amino-acid endogenous neuropeptide.

The two major forms are a-CGRP and 3-CGRP.

a-CGRP is produced from alternative processing of the CALCA gene, while B-CGRP is encoded by CALCB.

This makes a-CGRP one of the strongest examples of tissue-specific alternative peptide production from a shared gene.
CGRP is highly expressed in sensory neurons, particularly trigeminal sensory pathways.

Its canonical receptor is formed by CLR, RAMP1, and receptor component protein.

RAMP1 gives CLR its CGRP-preferring pharmacological identity.

This is mechanistically related to Adrenomedullin receptors, where CLR instead complexes with RAMP2 or RAMP3.
The canonical CGRP receptor signals predominantly through Gs - adenylyl cyclase - cAMP.

CGRP is one of the most potent endogenous vasodilatory peptides.

It can directly relax vascular smooth muscle through cAMP-dependent signaling.

CGRP also has a central role in trigeminal nociceptive signaling.

This combination of sensory and vascular biology is why CGRP is best understood as a neurovascular peptide.
Migraine provides exceptionally strong human validation of the pathway.

CGRP can be elevated during migraine-related trigeminal activation.

Exogenous CGRP can provoke migraine-like attacks in susceptible patients.

Blocking the peptide or its receptor can reduce migraine frequency and treat attacks.

That combination of provocation and therapeutic blockade is unusually strong causal evidence.

CGRP-targeted migraine therapies include monoclonal antibodies against the ligand, monoclonal antibodies against the
receptor, and small-molecule receptor antagonists known as gepants.

This demonstrates that both ligand- and receptor-level manipulation are clinically effective.
CGRP should not be viewed simply as a pathological migraine molecule.

It contributes to normal vascular regulation and may provide protective vasodilatory reserve during cardiovascular
stress.
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That makes chronic blockade mechanistically relevant beyond the nervous system.

Hypertension and peripheral vasoconstrictive phenomena deserve attention in susceptible patients because reduced
CGRP signaling can remove part of normal vasodilatory physiology.

CGRP also participates in gastrointestinal neural function.
The occurrence of constipation with some CGRP-targeted therapies is consistent with this broader physiology.

CGRP interacts with other inflammatory and neuropeptide systems, including Bradykinin, substance P, mast cells, and
TRPV1-expressing sensory neurons.

That means CGRP usually acts inside a signaling network rather than as an isolated mediator.

CGRP measurement has not become a routine clinical diagnostic tool despite the pathway's strong therapeutic
validation.

This is because local trigeminal release and tissue receptor exposure are more relevant than a single peripheral
concentration.

Again: a validated drug target does not have to be a useful circulating biomarker.

WHAT WE THINK MAY BE HAPPENING

CGRP may be best understood as:

THE SENSORY NERVOUS SYSTEM'S BLOOD-FLOW AND PAIN MESSAGE.

A sensory nerve detects:

e tissue injury * heat
* inflammation e chemical stress
Then:

CGREP is released.

The blood vessel receives:

OPEN UP.

The nervous system receives:

THIS AREA MATTERS.

And the immune system receives:

LOCAL NEURAL INFORMATION.

That is normal physiology.
In migraine:

this system appears to become:

PATHOLOGICALLY AMPLIFIED OR RECRUITED INTO A RECURRENT TRIGEMINAL NETWORK.

So blocking CGRP does not necessarily:

REMOVE THE INITIAL CAUSE OF MIGRAINE.

Instead:
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it removes:
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A CRITICAL NODE REQUIRED TO FULLY EXPRESS THE ATTACK.

That is why some patients can experience:

DRAMATIC BENEFIT

without:

THE ENTIRE MIGRAINE BIOLOGY DISAPPEARING.

The system upstream may still be abnormal.

But the key downstream amplifier is:

BLOCKED.

That is mechanism-based therapy.

WHAT REMAINS CONTEXT-DEPENDENT

Important questions include:

Why are some migraine patients highly CGRP responsive and others not?
Which biomarkers can predict response to CGRP therapy?

How much migraine biology is driven by a-CGRP versus B-CGRP?

How much receptor signaling occurs peripherally versus centrally?

How much central penetration is actually required for therapeutic efficacy?
Why do some patients respond to antibodies but not gepants?

Why do some respond to receptor blockade but not ligand blockade?

How important is receptor internalization?

How important is RAMP1 abundance in migraine susceptibility?

How does estrogen alter CGRP expression or release?

Why does menstrual migraine respond differently in some patients?

What is the interaction between CGRP and PACAP?

Can dual neuropeptide targeting improve refractory migraine?

How does cortical spreading depolarization interact with trigeminal CGRP?
How much of migraine aura is CGRP dependent?

What is the optimal duration of preventive pathway blockade?

Does long-term CGRP blockade alter vascular adaptation?

Which cardiovascular-risk patients require closer monitoring?

How clinically important is hypertension during chronic blockade?

Which patients are at meaningful risk of worsening Raynaud phenomenon?
How much does CGRP support coronary microvascular reserve?

How much does CGRP protect during myocardial ischemia?

Can therapeutic blockade meaningfully influence wound healing?

What is the long-term effect on bone metabolism?
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Why is constipation severe in some patients and absent in others?

What is the relative role of B-CGRP in intestinal motility?

Can tissue-selective CGRP antagonism preserve cardiovascular or Gl physiology while blocking migraine?
Can receptor signaling bias be exploited therapeutically?

How does RAMP1 expression change with inflammation or chronic migraine?

What is CGRP's exact role in neuroimmune regulation?

Can CGRP signaling be beneficial in some inflammatory diseases while harmful in others?

How much does peripheral sensory denervation alter systemic vascular health?

Again:

these are the questions needed to move from:
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MIGRAINE PEPTIDE

to:

PRECISION NEUROVASCULAR PHARMACOLOGY.

THE PRAXIS LENS

DO NOT BEGIN WITH CGRP

Begin with:

WHAT SENSORY-NEUROVASCULAR FUNCTION IS ACTUALLY ABNORMAL - PAIN TRANSMISSION, TRIGEMINAL
AMPLIFICATION, VASCULAR TONE, OR TISSUE PERFUSION?

Then:
PHYSIOLOGY
LI
PATTERN —s  MECHANISM EVIDENCE N RISK —s MONITORING DECISION
PHYSIOLOGY
Healthy CGRP biology requires:
¢ intact sensory neurons e appropriate peptide release

» functional CLR / RAMP1 receptor complexes * normal vascular responsiveness
* appropriate pain processing * intact gut / peripheral vascular physiology

Its dominant physiological identity is:

SENSORY-NEUROVASCULAR COORDINATION.

PATTERN
What is actually present?
migraine?

cluster headache?
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trigeminal pain?
Raynaud phenomenon?
hypertension?
constipation?
inflammatory pain?
ischemic disease?

Again:

“HEADACHE” IS NOT A CGRP DIAGNOSIS.

MECHANISM
Does CGRP biology match:

THE BOTTLENECK?

If the patient has:

CLASSIC RECURRENT MIGRAINE,

CGRP becomes:

HIGHLY RELEVANT.

If the patient has:

MUSCLE-TENSION HEADACHE,

the pathway may be less central.

If the patient already has:

SEVERE VASOCONSTRICTIVE DISEASE,

long-term blockade deserves more careful:

VASCULAR CONTEXT.

Again:

RIGHT PATHWAY. RIGHT PATIENT.

EVIDENCE

Ask:

WHAT CLAIM ARE WE MAKING?

CGRP is a potent vasodilator?

VERY STRONG.

CGRP participates in migraine?
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EXTREMELY STRONG.
CGRP blockade prevents migraine?

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE CGRP

EXTREMELY STRONG HUMAN CLINICAL EVIDENCE.

CGRP antagonism treats acute migraine?

STRONG ESTABLISHED HUMAN CLINICAL EVIDENCE.

CGRP blockade treats all pain?

NO.
CGRP enhancement is an established cardiovascular therapy?

NO.
Again:

KEEP THE CLAIM AT THE EVIDENCE LEVEL.

RISK

The major conceptual mistake is:

ASSUMING CGRP IS ONLY PATHOLOGICAL.

Normal CGRP supports:

* vasodilation * Gl function
* local tissue perfusion * sensory-trophic signaling
Potential issues with pathway blockade can include:
e constipation * hypertension in susceptible patients

* possible worsening of Raynaud-type vasospasm * injection / infusion reactions depending on agent

* rare hypersensitivity depending on therapy

Again:

THERAPEUTIC SUCCESS COMES FROM BLOCKING A PATHOLOGICAL EXPRESSION OF A NORMAL

PATHWAY.
Monitoring depends on the application.
MIGRAINE
* monthly migraine days  attack severity
e acute-medication use e disability

* response duration

CARDIOVASCULAR
where relevant:
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* blood pressure

e jschemic symptoms

Gl

e constipation

e bowel frequency

e abdominal symptoms
GLOBAL FUNCTION
* work / school function
* sleep

e quality of life

Again:

The goal is:

e Raynaud symptoms

* peripheral perfusion

THE GOAL IS NOT “LOWER CGRP.”
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FEWER MIGRAINES WITH ACCEPTABLE SYSTEMIC TRADEOFF.

THE PRAXIS 5

MECHANISM

CGRP's dominant pathway is:
SENSORY NERVE - CGRP - CLR/RAMP1 —» cAMP - VASODILATION + TRIGEMINAL / NOCICEPTIVE SIGNALING.

Its central identity is:

NEUROVASCULAR COMMUNICATION.

EVIDENCE

Endogenous biology:

VERY STRONG.

Receptor biology:

VERY STRONG.

Migraine mechanism:

EXTREMELY STRONG.

Migraine therapeutic translation:

EXTREMELY STRONG.
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Cluster-headache translation:

MORE LIMITED / SUBTYPE-DEPENDENT.

Cardiovascular therapeutic enhancement:

NOT ESTABLISHED.

RISK

The major conceptual mistake is:

ASSUMING BLOCKING CGRP IS EQUIVALENT TO REMOVING A “BAD” PEPTIDE.

CGRP has:

NORMAL PROTECTIVE PHYSIOLOGY.

The therapeutic objective is:

REDUCE PATHOLOGICAL TRIGEMINAL SIGNALING WITHOUT CREATING A MEANINGFUL LOSS OF
VASCULAR OR GI RESERVE.

MONITORING

Monitor:

MIGRAINE BURDEN + BLOOD PRESSURE + GI FUNCTION + PATIENT FUNCTION.

If therapy works:
migraine burden should decrease.
But:

the rest of the system should remain:

PHYSIOLOGICALLY ACCEPTABLE.

PATIENT CONTEXT

A patient with:

FREQUENT MIGRAINE + NORMAL VASCULAR RESERVE

is not identical to:

someone with:

SEVERE RAYNAUD PHENOMENON.
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A patient with:
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CHRONIC CONSTIPATION

is not identical to:

someone with:

NORMAL GI MOTILITY.

A patient with:

TRIGEMINAL MIGRAINE

is not identical to:

someone with:

CERVICOGENIC HEADACHE.

Same peptide pathway.
Different:

CLINICAL CONTEXT.

SEVEN QUESTIONS TO ASK BEFORE TARGETING CGRP

1. IS THIS TRULY A CGRP-RELEVANT PHENOTYPE?

migraine?
cluster headache?

trigeminal neurovascular pain?

2. IS THE GOAL ACUTE TREATMENT OR PREVENTION?

This changes the ideal pharmacology.

3. SHOULD THE LIGAND OR RECEPTOR BE TARGETED?

antibody against CGRP?
antibody against receptor?

gepant?

4. WHAT NORMAL CGRP FUNCTIONS MATTER IN THIS PATIENT?

vascular reserve?
Gl motility?

peripheral perfusion?

5. ARE THERE OTHER MAJOR MIGRAINE DRIVERS?

hormones?

sleep?
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medication overuse?
cervical pain?
PACAP-related pathways?

6. WHAT WILL WE MONITOR?

migraine days?

BP?
constipation?

Raynaud symptoms?

function?

7. WHAT WOULD DEFINE SUCCESS?
Not:

“CGRP SIGNALING WAS BLOCKED.”
But:

MIGRAINE FREQUENCY, SEVERITY, AND DISABILITY IMPROVED MEANINGFULLY WHILE BLOOD PRESSURE, PERIPHERAL
PERFUSION, GI FUNCTION, AND OVERALL PATIENT FUNCTION REMAINED ACCEPTABLE.

KEY TAKEAWAYS

CGRP is a 37-amino-acid endogenous neuropeptide with two major forms: a-CGRP and B-CGRP.

a-CGRP is produced through alternative processing of the CALCA gene, which can also produce calcitonin.
B-CGRP is encoded by CALCB and is particularly relevant to peripheral and gastrointestinal neural biology.
CGRP is abundant in sensory neurons, especially trigeminal afferents.

Its canonical receptor is formed by CLR + RAMP1 + RCP.

RAMP1 gives CLR its CGRP-preferring receptor identity.

This receptor predominantly activates Gs —» adenylyl cyclase - cAMP.

CGRP is one of the most potent endogenous vasodilatory peptides.

It can directly relax vascular smooth muscle and increase local tissue perfusion.

Its strongest clinical identity is migraine.

Migraine research provides unusually strong evidence that CGRP is causally relevant to disease expression.

The pathway can be activated during migraine, exogenous CGRP can provoke attacks in susceptible patients, and
blocking CGRP signaling reduces migraine burden.

This is one of the most complete mechanism-validation stories in peptide medicine.

CGRP-targeted therapies include ligand-neutralizing monoclonal antibodies, receptor-blocking monoclonal antibodies,
and small-molecule receptor antagonists known as gepants.

This means the pathway is clinically validated at both the ligand and receptor level.
* CGRP should not be reduced to “the migraine peptide.”

It also contributes to normal vascular tone, perfusion, Gl neural signaling, neuroimmune communication, and tissue
repair.

That is why blocking the pathway can produce effects outside the nervous system.

Constipation is one of the most clinically relevant examples.
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Blood-pressure and peripheral-vasospasm concerns are also mechanistically coherent because CGRP normally supports
vasodilation.

CGRP interacts strongly with Bradykinin, TRPV1, substance P, mast cells, and other sensory-inflammatory pathways.
That means it participates in a broader neurogenic inflammation network rather than acting alone.

Bradykinin can activate sensory nerves and trigger CGRP release.

This is a perfect example of one peptide pathway activating another.

CGRP is a validated therapeutic target without being a routine circulating biomarker.

The reason is that local trigeminal release and receptor exposure matter more than a single plasma concentration.
Again: local physiology can be therapeutically important even when systemic measurement is not clinically useful.

* The best question is not “is CGRP high?”

The better question is “is CGRP-dependent trigeminal signaling actually a limiting driver of this patient's symptoms,
which type and duration of pathway blockade best match the goal, and can we reduce pathological neurovascular
amplification without creating an unacceptable loss of normal vascular, gastrointestinal, or tissue-protective CGRP
function?”
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THE BOTTOM LINE

CGRP may be one of the most important peptides in the entire PPI library because it shows exactly what:

SUCCESSFUL PEPTIDE-TARGETED MEDICINE

can look like.
The biology came first.

Sensory nerves were found to contain:

CGRP.

CGRP was found to:

DILATE BLOOD VESSELS.

Migraine attacks were associated with:

TRIGEMINAL CGRP RELEASE.

Then researchers asked:

IS CGRP JUST PRESENT - OR DOES IT MATTER?

So they infused it.

In susceptible patients:

MIGRAINE-LIKE ATTACKS OCCURRED.

Then they blocked it.
Migraine burden fell.

That moves the pathway through almost the entire evidence chain:

BIOLOGY

MECHANISM - HUMAN PROVOCATION —3s THERAPEUTIC BLOCKADE _, CLINICAL BENEFIT

That is powerful.
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But CGRP also teaches an equally important second lesson.

A molecule can be:

PATHOLOGICALLY IMPORTANT IN ONE CONTEXT

while:

PHYSIOLOGICALLY PROTECTIVE IN ANOTHER.

In migraine:

we may want:

LESS CGRP SIGNALING.

During peripheral ischemic stress:

CGRP may be helping maintain:

BLOOD FLOW.

In the gut:

it may help regulate:

MOTILITY + SENSORY FUNCTION.

So successful peptide medicine does not ask:

“1S CGRP GOOD OR BAD?”

It asks:

“WHERE IS CGRP SIGNALING BECOMING MALADAPTIVE, AND HOW MUCH CAN WE SUPPRESS THAT PATHWAY WITHOUT
REMOVING FUNCTIONS THE PATIENT STILL NEEDS?”

And CGRP gives us one more beautiful receptor lesson.

The same:

CLR

protein can become:

A CGRP RECEPTOR

when paired with:

RAMP1.

Or:

an Adrenomedullin receptor when paired with:

RAMP2 OR RAMP3.
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So receptor biology is not:

ONE PROTEIN = ONE FUNCTION.

It can be:

ONE CORE RECEPTOR + DIFFERENT ACCESSORY PROTEIN = DIFFERENT PEPTIDE SYSTEM.

That is an extraordinary level of biological precision.
So the Praxis question becomes:

“IS CGRP-dependent sensory-neurovascular signaling actually a major driver of this patient's phenotype, are we trying
to treat an acute attack or prevent recurrent pathway activation, which ligand- or receptor-targeting strategy best fits
that goal, and can we reduce migraine or trigeminal pain without meaningfully compromising the vascular,
gastrointestinal, or tissue-protective functions CGRP normally provides?”

That is the difference between:

CALLING CGRP A MIGRAINE PEPTIDE

and:

UNDERSTANDING SENSORY-NEUROVASCULAR SIGNALING.

FINAL RECALL

TRACE VALIDATE CALIBRATE
. i Provocation and blockade prove Suppress pathological amplification
Sensory activation releases CGRP . . . . q q
migraine relevance without erasing protective physiology

STOP MEMORIZING PEPTIDES. START UNDERSTANDING THE SYSTEM.

Praxis Peptide Institute provides educational information and is not a substitute for individualized medical diagnosis or treatment. CGRP is an endogenous
37-amino-acid sensory neuropeptide with established roles in vasodilation, trigeminal signaling, migraine, neurogenic inflammation, gastrointestinal neural
physiology, and vascular adaptation. CGRP-targeted migraine therapies provide direct human validation of both ligand- and receptor-level pathway blockade, but
the peptide also contributes to normal vascular, gastrointestinal, sensory, and tissue-protective functions. Interpretation should therefore distinguish
pathological trigeminal CGRP signaling from normal systemic physiology and consider blood pressure, vascular disease, gastrointestinal function, Raynaud-type
symptoms, migraine phenotype, treatment goals, and functional outcomes when evaluating CGRP-pathway therapies.
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