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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 Ghrh; the remaining pages add mechanism,
evidence, context, and nuance.

IDENTITY
A 44-amino-acid hypothalamic peptide that reaches the anterior pituitary through portal circulation.

RECEPTOR
Activates the class B1 GHRH receptor on pituitary somatotrophs, primarily through cAMP signaling.

CORE PROGRAM
Supports GH synthesis, pulsatile GH release, and downstream IGF-1 and direct GH effects.

COUNTERSIGNAL
Somatostatin restrains GH release; ghrelin/GHSR can amplify it through a separate receptor pathway.

ACTIVE CORE
The first 29 amino acids retain major biological activity and support analog engineering.

CONTEXT
Sleep, age, obesity, nutrition, glucose, sex steroids, liver response, and pituitary reserve alter output.

TRANSLATION
Sermorelin, tesamorelin, Modified GRF 1-29, and CJC-1295 differ in indication and time architecture.

PRAXIS QUESTION
Where is the axis bottleneck, what signal pattern is being created, and what outcome proves
success?

ONE-SENTENCE MEMORY

GHRH DOES NOT SIMPLY RAISE GH - IT HELPS SET THE TIMING AND AMPLITUDE OF THE PULSE.
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UNDERSTAND THE PEPTIDE

Growth hormone-releasing hormone - GHRH - is a 44-amino-acid hypothalamic peptide that stimulates the pituitary
gland to synthesize and release growth hormone.

That sounds simple.
But GHRH sits inside one of the most sophisticated endocrine timing systems in the body.

The basic pathway is:

Hypothala I GhSH somatotro RO I“.'er +
oy N GHRH —5 pituitary _, RECEPTOR _, ph —s HORMONE _, peripheral _, IGF-1
- GHRHR - GH tissues
plus:
* direct GH metabolic effects
That pathway helps regulate:
e growth * body composition
* protein metabolism e adipose metabolism
* bone * glucose
* recovery e tissue turnover

But the important concept is not simply:

GHRH MAKES GH GO UP.

The more complete concept is:

GHRH HELPS DETERMINE WHEN, HOW STRONGLY, AND IN WHAT PATTERN THE PITUITARY
RELEASES GH.

That matters because GH is:

PULSATILE.

The body does not normally secrete growth hormone as a stable flat concentration.

It secretes:

BURSTS.

And those bursts carry biological information.

So GHRH is best understood as:

AN UPSTREAM TIMING AND AMPLITUDE SIGNAL FOR THE GH-IGF-1 AXIS.

Modern structural studies confirm that human GHRH is a 44-residue peptide that activates the class-B G-protein-coupled
GHRH receptor on pituitary somatotrophs, predominantly through cAMP-dependent signaling.
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WHAT IS GHRH?

Human GHRH is:

44 AMINO ACIDS LONG.

It is produced primarily in hypothalamic neurons, particularly within:

THE ARCUATE NUCLEUS.

It travels through the:

HYPOTHALAMIC-HYPOPHYSEAL PORTAL CIRCULATION

to reach the anterior pituitary.
This is important.
GHRH does not need to circulate through the entire body at high concentration.

It is released into a specialized local vascular system connecting:

HYPOTHALAMUS - PITUITARY.

That creates:

HIGH LOCAL SIGNALING EFFICIENCY.

Again:

ENDOCRINE BIOLOGY IS PARTLY ABOUT WHERE THE SIGNAL IS DELIVERED.

THE CORE PHYSIOLOGY

Hypothala GHRH portal anterior GHRHR soma::‘otro - nfl:-lesis systemic
mus — release 7 circulation 7 pituitary - acti\‘:ation d +!s,ecretion —2 circulation
ol

liver / muscle / adipose / bone / other

. IGF-1 + direct GH effects
tissues

GH receptor

The central message is:

GHRH DOES NOT DO MOST GH BIOLOGY DIRECTLY.

It activates:

THE ORGAN THAT RELEASES GH.
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THE GHRH RECEPTOR - GHRHR

GHRH acts through:

GHRHR.

GHRHR is a:

CLASS B1 G-PROTEIN-COUPLED RECEPTOR.

It belongs to the same broad receptor family as:

GLP-1R

GIPR

e glucagon receptor
e secretin receptor
* VIP receptors
Again:

this is another peptide hormone using:

CLASS B GPCR BIOLOGY.

Structural and receptor studies show that GHRHR is prominently expressed on pituitary somatotrophs and is essential
for normal GH synthesis and release.

THE GHRHR SIGNALING PATHWAY

ion-channe

GHRH — GHRHR _ Gs - cAMP 1 I/ calcium _

— d signaling — effects

cyclase

GH vesicle release - GH

Again:
GHRH does not simply trigger:

adenylyl PKA-relate GH gene tr
anscription

ONE SECRETORY EVENT.

It can influence both:

GH SYNTHESIS

GH SECRETION
That makes GHRHR activation relevant to:

ACUTE AND LONGER-TERM SOMATOTROPH FUNCTION.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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THE RECEPTOR-ACTIVATION MODEL

Like several class-B GPCRs, GHRHR uses a two-part ligand-recognition process.
Broadly:
the C-terminal region of GHRH helps engage:
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THE EXTRACELLULAR RECEPTOR DOMAIN

while the N-terminal region is especially important for:

RECEPTOR ACTIVATION.

This is a recurring class-B GPCR design principle.

Again:

BINDING = ACTIVATION.

One region helps establish:

RECEPTOR RECOGNITION.

Another helps initiate:

THE SIGNAL.

WHY THE FIRST 29 AMINO ACIDS MATTER

One of the most important discoveries in GHRH pharmacology was that:

THE FIRST 29 AMINO ACIDS CONTAIN MOST OF THE BIOLOGICAL ACTIVITY REQUIRED TO
STIMULATE GH RELEASE.

This became the basis for:

SERMORELIN - GHRH(1-29)-NH..

Sermorelin was previously approved by the FDA as both a diagnostic agent for adult GH deficiency and as a treatment
for pediatric GH deficiency-related short stature. FDA records describe it as GRF(1-29)NHz and specifically categorize it
as stimulating GH production.

Again:

THE ENTIRE 44-AMINO-ACID PEPTIDE IS NOT REQUIRED FOR BASIC PITUITARY RECEPTOR
ACTIVATION.

That opened the door to:

GHRH FRAGMENT ENGINEERING.

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

07

~N




s

GHRH AND GH PULSATILITY

This is probably the most important concept in the guide.

Growth hormone secretion is:

PULSATILE.

The pituitary releases GH in bursts rather than at a fixed baseline.
GHRH helps drive:

PULSE AMPLITUDE.

Somatostatin helps regulate:

INHIBITION + TIMING.

Other signals, especially:

GHRELIN / GHSR SIGNALING,

can amplify GH release.

A recent comprehensive review describes GHRH as a primary physiological regulator of pulsatile GH secretion while also
emphasizing that the detailed timing relationship between GHRH and somatostatin is complex and species dependent.

Again:

GH PHYSIOLOGY IS A RHYTHM, NOT A NUMBER.

THE PULSE MODEL

GHRH rises - somatotroph responsiveness 1 - GH pulse
Then:
somatostatin tone rises / inhibitory environment returns _, GH falls
Later:
another pulse - repeat

The result is:

OSCILLATORY ENDOCRINE SIGNALING.

That oscillation matters.

WHY PULSATILITY MATTERS
A hormone can carry information through:

* concentration  duration
» frequency * pulse amplitude
* trough depth
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So:

* GH 5 ng/mL continuously

is not necessarily equivalent to:

* GH 0.5 ng/mL most of the time

with:

brief 15 ng/mL pulses.

Even if average exposure were similar.

Again:

AVERAGE HORMONE LEVEL # COMPLETE HORMONE SIGNAL.

This becomes one reason upstream secretagogue strategies differ from:

DIRECT GH REPLACEMENT.

GHRH VS EXOGENOUS GH

This distinction is essential.
GHRH

more of the native
GHRH - pituitary —» endogenous GH release _, regulatory architecture
remains involved.

EXOGENOUS GH

systemic GH concentration

GH administered directly - pituitary bypassed - determined more strongly by:

THE DRUG EXPOSURE PROFILE.

Again:

UPSTREAM STIMULATION # DOWNSTREAM REPLACEMENT.
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GHRH DOES NOT CONTROL THE AXIS ALONE

The GH axis is not:

GHRH
ol
GH
and nothing else.
It is a network.
Major regulators include:
GHRH
¢ somatostatin
e ghrelin
IGF-1
* GH itself * sleep
e exercise e nutrition
* glucose * free fatty acids
* sex steroids * age
Again:

GHRH IS ONE MAJOR INPUT INTO A MULTI-SIGNAL SYSTEM.

GHRH AND SOMATOSTATIN

This relationship is fundamental.

GHRH

stimulates GH.
SOMATOSTATIN
inhibits GH.

So:

GH output reflects the balance between:

STIMULATORY DRIVE

and:

INHIBITORY TONE.

This means:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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giving more GHRH does not automatically mean:

UNLIMITED GH RELEASE.

If somatostatin tone is high:
the pituitary response may remain constrained.

Again:

AGONIST SIGNAL EXISTS INSIDE AN INHIBITORY NETWORK.

THE BALANCE MODEL

GHRH 1 - GH tendency 1

Somatostatin 1t - GH tendency |

* Net GH output

STIMULATION — INHIBITION + PITUITARY CAPACITY + OTHER SIGNALS

That is a much better model than:

MORE GHRH = MORE GH.

GHRH AND GHRELIN

Ghrelin introduces another important layer.

Ghrelin activates:

GHSR - GROWTH HORMONE SECRETAGOGUE RECEPTOR.

GHRH activates:

GHRHR.
These are separate receptors.
But both converge on:
GH RELEASE.
This means the two signals can be:
SYNERGISTIC.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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THE TWO-RECEPTOR GH MODEL

GHRH - GHRHR - cAMP-related signaling
Ghrelin - GHSR - Gq / calcium-related signaling
Both converge on: - somatotroph secretion - GH PULSE

This is one reason GHRH analogs and GHSR agonists are often discussed together.

Again:

TWO DIFFERENT UPSTREAM PATHWAYS CAN AMPLIFY THE SAME DOWNSTREAM HORMONE.

GHRH AND SLEEP

Growth hormone secretion is strongly linked to:

SLOW-WAVE SLEEP.

Large GH pulses commonly occur shortly after sleep onset.
This means:

sleep is not merely:

RECOVERY TIME.

Itis:

AN ENDOCRINE EVENT.

Poor sleep can disrupt:

* GH pulse architecture * glucose regulation
* appetite * recovery
Therefore:

before assuming GH-axis weakness requires more peptide signaling:

ask:

IS THE PATIENT'S SLEEP PHYSIOLOGY SUPPRESSING THE AXIS?

Again:

FOUNDATION CAN ALTER THE SAME PATHWAY A DRUG IS TRYING TO TARGET.

THE SLEEP MODEL

GHRH / somatotroph environment

Slow-wave sleep favorable N

GH pulse 1

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 12
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Again:
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Sleep fragmentation - pulse architecture disrupted - GH output altered

A SLEEP PROBLEM CAN LOOK LIKE AN ENDOCRINE PROBLEM DOWNSTREAM.

GHRH AND EXERCISE

Exercise is another potent GH stimulus.

Especially:
* high-intensity exercise * resistance training
* large-muscle-group exercise * lactate-producing work

Exercise can increase:

GH SECRETION.

So:

a patient with low exercise exposure may have very different GH physiology from:
a highly trained athlete.

Again:

CONTEXT CHANGES THE BASELINE AXIS.

GHRH AND NUTRITION

Nutrition strongly influences GH.

Fasting can:

INCREASE GH.

But prolonged calorie or protein insufficiency can reduce:

IGF-1

despite high GH.
This is a critical distinction.

Fasting:

GH 1

but:
¢ IGF-1 may fall
because:

the liver becomes relatively:

GH RESISTANT

in nutrient deprivation.

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

HIGH GH # HIGH IGF-1 AUTOMATICALLY.

THE FASTING PARADOX

Fasting - GH 1
but:
e insulin {
e nutrient availability
hepatic GH responsiveness changes - IGF-1 !

So:

GH HIGH + IGF-1 LOW

can be physiologically appropriate during fasting.

Again:

LAB PAIRING MATTERS MORE THAN ONE VALUE.

GHRH AND GLUCOSE

Hyperglycemia can suppress:

GH SECRETION.

This is the basis for the oral glucose suppression test used in evaluating:

GH EXCESS / ACROMEGALY.

Glucose loading normally suppresses GH.
So:

the GH axis responds differently depending on:

ENERGY STATE.

Again:

THE BODY SHOULD NOT STRONGLY MOBILIZE GH-RELATED FUEL SIGNALS WHEN GLUCOSE IS
ALREADY ABUNDANT.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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GHRH AND FREE FATTY ACIDS

Elevated circulating free fatty acids can also suppress:

GH SECRETION.

This creates a feedback relationship between:
e adipose metabolism

GH

« fasting

e nutrition

Again:

METABOLIC SUBSTRATES REGULATE THE HORMONE THAT REGULATES METABOLIC SUBSTRATES.

This is classic endocrine feedback.

GHRH AND IGF-1

GHRH raises:

GH.

GH raises:

IGF-1.

Then:

IGF-1 feeds back on:

* pituitary

* hypothalamus

to reduce further GH-axis drive.
So:

GHRH

GH - IGF-1 - negative feedback

This creates:

A CLOSED LOOP.

Again:

THE DOWNSTREAM PRODUCT HELPS REGULATE THE UPSTREAM SIGNAL.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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THE NEGATIVE-FEEDBACK MODEL

hypothalamic / GHRH drive

GHRH 1 - GH 1 - IGF-1 1 — pituitary feedback restrained

¢ GH secretion restrained

This helps prevent:

UNCONTROLLED AXIS ACTIVATION.

GHRH AND GROWTH

In children and adolescents:

GH / IGF-1 signaling is central to:

LINEAR GROWTH.

GHRHR mutations in humans can cause:
* severe GH deficiency

* short stature

e pituitary hypoplasia

This provides direct evidence that:

GHRH-GHRHR SIGNALING IS ESSENTIAL TO NORMAL SOMATOTROPH DEVELOPMENT AND GH
PRODUCTION.

Again:

the receptor is not merely:

A PHARMACOLOGICAL TARGET.

Itis:

A NECESSARY PHYSIOLOGICAL SYSTEM.

THE GENETIC EVIDENCE

Loss-of-function poor somatotroph
GHRHR mutation stimulation -

pituitary

GH deficiency —» growth impairment _, underdevelopment

This is powerful evidence because genetics acts like:

A NATURAL HUMAN KNOCKOUT EXPERIMENT.

Again:

WHEN THE RECEPTOR FAILS, THE PHENOTYPE CONFIRMS THE PATHWAY.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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GHRH AND BODY COMPOSITION

Through GH:
GHRH indirectly influences:
* adipose lipolysis e visceral fat
* lean mass * protein metabolism

This explains why GHRH analogs such as:

TESAMORELIN

can change:

BODY COMPOSITION.

But:
GHRH itself should not be reduced to:

A FAT-LOSS SIGNAL.

Its identity is broader:

UPSTREAM GH-AXIS CONTROL.

GHRH AND VISCERAL FAT

GH deficiency is often associated with:
 increased visceral adiposity
e reduced lean mass

 dyslipidemia

Increasing GHRH-axis signaling can reverse parts of this phenotype in selected populations.

Tesamorelin provides the clearest clinical example.

Again:

THE EFFECT IS MEDIATED THROUGH THE GH AXIS.

Not because GHRH is directly:

A VISCERAL-FAT RECEPTOR LIGAND.

GHRH VS TESAMORELIN

This comparison should be explicit.

GHRH

endogenous 44-aa hypothalamic peptide - native GHRHR ligand

TESAMORELIN

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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much more usable
pharmacokinetically

synthetic stabilized GHRH analog - same core receptor concept -

FDA materials describe Tesamorelin as a synthetic hGRF analog that stimulates GH synthesis and secretion through the

GHRH receptor on somatotrophs.

Again:

TESAMORELIN IS ENGINEERED GHRH PHARMACOLOGY.

GHRH VS SERMORELIN
GHRH

44 amino acids.
SERMORELIN
GHRH(1-29)-related peptide.

The first 29 residues contain the biologically active region needed for:

GHRHR ACTIVATION.

Sermorelin's historical FDA approval validates that:

A SHORTER GHRH FRAGMENT CAN RETAIN PITUITARY BIOLOGICAL ACTIVITY.

Again:

FULL-LENGTH PEPTIDE = MINIMUM ACTIVE REGION.

GHRH VS MODIFIED GRF 1-29

Modified GRF 1-29 retains:

THE GHRH(1-29) CORE

but incorporates substitutions designed to resist:

ENZYMATIC DEGRADATION.

The goal is:
KEEP GHRHR ACTIVITY LONGER.
Again:
same receptor.
Different:
* sequence * half-life
* exposure * evidence base

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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GHRH VS CJC-1295

CJC-1295 is another GHRH analog family.

Its development emphasized:

PROLONGED GHRHR STIMULATION.

Some forms were engineered to bind albumin through a:

DRUG-AFFINITY COMPLEX - DAC.

That can extend exposure dramatically.

Again:

LONGER SIGNAL # AUTOMATICALLY MORE PHYSIOLOGICAL SIGNAL.

A long-acting analog changes:

THE TEMPORAL ARCHITECTURE.
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THE TEMPORAL-ENGINEERING PRINCIPLE

Native GHRH:

brief pulse.

Sermorelin:

shorter pharmacologic signal.
Modified GRF:

more resistant to degradation.

CJC-1295 DAC:

much longer exposure.
Tesamorelin:

stabilized clinically validated analog.
Same receptor.

Different:

SIGNAL DURATION.

Again:

TIME IS PART OF THE DRUG.

WHY “LONGER” MAY NOT ALWAYS BE “BETTER”

The native GH axis is:

PULSATILE.

If a GHRH analog keeps the receptor stimulated continuously:

the resulting GH pattern may differ from:

NATURAL PULSES.

That could change:

* receptor adaptation * GH troughs
* IGF-1 exposure * metabolic effects
Again:

EXTENDING HALF-LIFE CAN IMPROVE CONVENIENCE WHILE ALSO CHANGING BIOLOGY.

GHRH AND PITUITARY RESERVE

GHRH can only stimulate:

A PITUITARY THAT CAN RESPOND.

This is critical.

If a patient has:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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* somatotroph destruction e pituitary surgery

* severe pituitary injury e certain GHRHR mutations

then giving GHRH may produce:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GHRH

LITTLE GH.

Again:

A RELEASING HORMONE NEEDS A FUNCTIONAL RELEASING CELL.

THE RESERVE MODEL

GHRH given - GHRHR activated
But:
somatotroph reserve low? - GH response small

Therefore:

WEAK RESPONSE MAY REFLECT TARGET FAILURE, NOT INADEQUATE LIGAND.

This is extremely important clinically.

GHRH AS A DIAGNOSTIC PROBE

Historically, GHRH analogs were used not only as:

THERAPY

but also as:

DIAGNOSTIC TOOLS.

Sermorelin/Geref was previously used to evaluate:

GH SECRETORY CAPACITY.

The logic:
administer GHRH - measure GH response

If GH rises:
pituitary somatotroph capacity exists.
If response poor:

the defect may be:

PITUITARY / SOMATOTROPH.

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

21

~N




s

Again:
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PEPTIDE -» PHYSIOLOGICAL CHALLENGE - INFORMATION.

This is exactly the same conceptual category we saw with:

SECRETIN.
THE DIAGNOSTIC MODEL
Baseline GH tells little because:
GH is pulsatile.
So:
GHRH challenge Y stimulate pituitary - measure response Y infer:

PITUITARY RESERVE
Again:

DYNAMIC TESTING CAN REVEAL PHYSIOLOGY THAT A STATIC LAB CANNOT.

WHY RANDOM GH LEVELS ARE OFTEN POOR TESTS

Because GH secretion is pulsatile:

a random GH level may be:

VERY LOW

even in a completely healthy patient.
Minutes later:
it may be:

HIGH.
Therefore:
GH-axis evaluation often relies more on:

IGF-1

e stimulation tests
e suppression tests
depending on the clinical question.

Again:

A PULSATILE HORMONE SHOULD NOT BE INTERPRETED LIKE A STEADY HORMONE.

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

22

~N




s

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GHRH

STATIC TEST VS DYNAMIC TEST

Random GH:
single snapshot.
Dynamic GHRH / stimulation test:

asks:

CAN THE SYSTEM RESPOND?

This is a recurring PPl concept:

FUNCTIONAL CAPACITY CAN BE MORE INFORMATIVE THAN STATIC CONCENTRATION.

GHRH AND AGE

GH secretion generally declines with:

AGE.
This occurs through changes involving:
GHRH
* somatostatin e pituitary responsiveness
* body composition  sex steroids
* sleep
This age-related decline is often called:
SOMATOPAUSE.

But:

that term can be misleading if interpreted as:

A DISEASE THAT MUST BE TREATED.

Again:

AGE-RELATED CHANGE = PATHOLOGY AUTOMATICALLY.

THE AGE QUESTION

Older adult:

GH pulses lower.

IGF-1 lower.

visceral fat often higher.
muscle lower.

Is GHRH low?

Possibly.

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

is the correct intervention:
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MORE GHRH?

Not automatically.

The phenotype may also be driven by:

* inactivity * sleep fragmentation

* menopause / androgen decline e insulin resistance

¢ illness e undernutrition
Again:

SAME LAB PATTERN CAN HAVE MULTIPLE UPSTREAM CAUSES.

GHRH AND SEX STEROIDS

Estrogen and testosterone influence:

THE GH AXIS.

Sex steroids affect:

¢ GH pulse amplitude

IGF-1

* pituitary sensitivity

* body composition

This helps explain differences in GH secretion between:
* men e women
* puberty * menopause
* androgen deficiency

Again:

ENDOCRINE AXES INTERACT.

There is no completely isolated:

GH AXIS.

GHRH AND OBESITY

Obesity is commonly associated with:

REDUCED SPONTANEOUS GH SECRETION.

This is an important paradox.
A person may have:

* excess body fat

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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e low GH pulses
e relatively preserved IGF-1

This can create a phenotype that superficially resembles:

PARTIAL GH DEFICIENCY.

But obesity-related low GH does not necessarily mean:

PRIMARY PITUITARY DISEASE.

Again:

FUNCTIONAL SUPPRESSION # STRUCTURAL DEFICIENCY.

THE OBESITY-GH LOOP

Visceral adiposity 1 - free fatty acids 1
insulin resistance 1 - GH secretion |
Then:
lower GH N visceral fat tends to increase
Potential:

SELF-REINFORCING LOOP

This helps explain why GHRH analog biology became interesting in:

VISCERAL ADIPOSITY.

GHRH AND WEIGHT LOSS

Weight reduction itself can improve:

GH SECRETION.

So:

obesity - GH low

weight loss - GH physiology may partially recover

Again:

THE ABNORMAL HORMONE PATTERN CAN SOMETIMES BE DOWNSTREAM OF THE DISEASE
RATHER THAN ITS PRIMARY CAUSE.

This is a critical clinical reasoning point.
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GHRH AND INSULIN

Insulin interacts with:

GH / IGF-1 PHYSIOLOGY.

In the fed state:

insulin supports:

HEPATIC IGF-1 PRODUCTION.

In severe undernutrition:

low insulin contributes to:

HEPATIC GH RESISTANCE.

Again:

the GH axis does not operate independently of:

NUTRIENT / INSULIN STATE.

GHRH AND GH DEFICIENCY

In true GH deficiency:

the defect may occur at different levels.
e Hypothalamic defect

insufficient GHRH.

e Pituitary defect

somatotroph cannot produce GH.

* Receptor defect

GHRHR mutation.

* Downstream issue

GH receptor / IGF-1 pathway problem.

Those are:

NOT THE SAME DISEASE.

Again:

LOW IGF-1 DOES NOT TELL YOU WHERE THE AXIS FAILED.
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THE AXIS-LOCALIZATION MODEL

Low IGF-1 - could be:

* low GHRH

or:

* pituitary GH deficiency
or:

¢ GH receptor resistance
or:

e malnutrition

or:

* liver disease

Again:
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THE SAME DOWNSTREAM MARKER CAN COME FROM MULTIPLE UPSTREAM FAILURES.

GHRH AND ACROMEGALY

At the other extreme:

too much GH can produce:

ACROMEGALY.

Most acromegaly is driven by:

PITUITARY GH-SECRETING ADENOMAS.

Rarely, ectopic GHRH production can drive:

PITUITARY HYPERSTIMULATION

and secondary GH excess.
Again:

the axis can become pathological because of:

TOO MUCH UPSTREAM SIGNAL.

ECTOPIC GHRH

Certain neuroendocrine tumors can produce:

GHRH.

Then:
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GHRH chronically
stimulates pituitary - GH 1 - IGF-1 1 - acromegaly phenotype
somatotrophs.

This demonstrates:

CHRONIC GHRH EXCESS CAN DRIVE DOWNSTREAM ENDOCRINE DISEASE.

Again:
normal signal.
Wrong context.

Too much duration.

GHRH AND PITUITARY HYPERPLASIA

Chronic GHRH stimulation can also promote:

SOMATOTROPH GROWTH / PROLIFERATION.

GHRHR is involved not only in GH secretion but also in somatotroph development and proliferation.
Again:

A TROPHIC HYPOTHALAMIC SIGNAL CAN CHANGE BOTH CELL FUNCTION AND CELL MASS.

GHRH OUTSIDE THE PITUITARY

This is where the biology becomes more complex.

GHRHR and splice variants have been identified in:
* hypothalamus e kidney
* placenta e tumors

 other peripheral tissues

Recent reviews describe extrapituitary GHRH receptor biology and functional splice variants, especially:

SV1.
This has generated research into:
e oncology e cardiovascular biology
e wound healing * neurobiology

But:

PITUITARY PHYSIOLOGY REMAINS THE BEST-ESTABLISHED ROLE.

THE EXPRESSION TRAP

Finding GHRHR in a tissue does not automatically prove:

GHRH IS A MAJOR PHYSIOLOGICAL REGULATOR OF THAT TISSUE.
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Again:
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RECEPTOR EXPRESSION = DOMINANT FUNCTION.

This distinction matters enormously as GHRH research expands.

GHRHR SPLICE VARIANT 1 - SV1

One particularly interesting receptor form is:

GHRHR SV1.

SV1 is a functional splice variant identified in multiple tumors and extrapituitary tissues.
It can activate:
* CAMP SIGNALING

and has been studied in:

MITOGENIC / TUMOR BIOLOGY.

This has led to development of:

GHRH ANTAGONISTS

for oncology research.
Again:

the same peptide system can be targeted in:

OPPOSITE DIRECTIONS

depending on disease.

GHRH AGONISM VS ANTAGONISM

In GH deficiency / body-composition applications:
increase GHRHR signaling.

In selected cancer research:

block GHRHR / SV1 signaling.

This is another recurring peptide principle:

THE PATHWAY IS NOT GOOD OR BAD.

The question is:

WHAT IS THE PATHOLOGY?
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THE ONCOLOGY MODEL

Tumor expresses GHRHR / GHRH-related signaling

SV1 — may support proliferation GHRH antagonist - signal ¢

Potential:

e tumor growth {

This remains an important research field.
But:

it does not mean normal endogenous GHRH is:
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A CANCER-CAUSING HORMONE.

Again:

DISEASE CAN CO-OPT NORMAL SIGNALING.

GHRH AND CARDIAC RESEARCH

GHRH analogs have also been investigated in:

CARDIAC REPAIR / REGENERATION.

Preclinical studies have suggested effects potentially extending beyond the canonical GH-IGF-1 pathway.

Recent receptor reviews include cardiology among investigated therapeutic areas for GHRH analogs and antagonists.

But:

this remains far less established than:

PITUITARY GH BIOLOGY.

Again:

EXTRAPITUITARY INTEREST = ESTABLISHED CARDIAC THERAPY.

GHRH AND BRAIN / NEUROBIOLOGY

GHRH is produced in:

THE BRAIN.

So it is not surprising that research has explored roles beyond:

PITUITARY GH RELEASE.

Potential areas include:
* sleep regulation
e cognition

* neuroendocrine integration
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But the strongest established human identity remains:
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GH SECRETORY CONTROL.

Again:

DO NOT LET EMERGING EXTRAPITUITARY RESEARCH OVERSHADOW THE CORE PHYSIOLOGY.

GHRH AND SLEEP ARCHITECTURE

There is a bidirectional relationship.
GHRH influences:
GH secretion.

And GHRH-related signaling itself has been studied in:

SLEEP REGULATION.

This makes the GHRH-sleep relationship more than:
sleep causes GH release.

It may be a:

RECIPROCAL NEUROENDOCRINE LOOP.

Again:

brain peptides frequently perform:

MORE THAN ONE ROLE.

GHRH AND DIAGNOSTIC ENDOCRINOLOGY

Dynamic GH testing historically exploited:

GHRH PHYSIOLOGY.

Why?
Because a random GH is unreliable.
Give a stimulus.

Measure:

CAPACITY.

This creates a broader teaching point.

Static biomarker:

WHAT IS PRESENT RIGHT NOW?
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Dynamic test:
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WHAT CAN THE SYSTEM DO WHEN CHALLENGED?

Again:

CAPACITY TESTING CAN BE MORE INFORMATIVE THAN RESTING LEVELS.

THE GHRH STIMULATION LOGIC

GHRH administered - GH measured over time

If robust GH response:
pituitary reserve present.
If weak:
possible somatotroph dysfunction.
But interpretation can still depend on:
* obesity * age
* sex * medications

* hypothalamic input
Again:

EVEN A DYNAMIC TEST LIVES INSIDE PATIENT CONTEXT.

GHRH AND CHILDHOOD GROWTH

GHRH signaling matters particularly during:
* childhood

* puberty

because GH / IGF-1 drive:

LINEAR GROWTH.

Historical Sermorelin approval for pediatric GH deficiency-related short stature demonstrates the clinical use of this
pathway in growth disorders.

Again:
the pathway is not a modern wellness discovery.
Itis:

CLASSICAL ENDOCRINOLOGY.
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GHRH AND ADULT GH PHYSIOLOGY

In adults:

GH is less about:

HEIGHT
and more about:
* body composition * bone
e protein turnover * lipid metabolism
* metabolic regulation
This is why adult GH deficiency can present with:
* increased visceral fat * reduced lean mass
* low bone density * reduced quality of life

Again:

SAME HORMONE. DIFFERENT DOMINANT PHYSIOLOGY BY LIFE STAGE.

GHRH AND “ANTI-AGING”

This is where language often becomes sloppy.
GH and IGF-1 decline with age.
But:

increasing them does not automatically:

REVERSE AGING.

Aging involves:

* mitochondrial dysfunction * DNA damage
* senescence * immune aging
e vascular aging e endocrine changes

» stem-cell biology

GH is only:

ONE SYSTEM.

Again:

HEALTHSPAN.

AGE-RELATED HORMONE DECLINE # PROOF THAT RESTORING YOUTHFUL LEVELS EXTENDS
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THE U-SHAPED PROBLEM

GH / IGF-1 biology illustrates a recurring endocrine principle.

Too little:
* poor growth * low muscle
* high visceral fat * poor bone
Too much:
e acromegaly e insulin resistance
* tissue overgrowth * cardiovascular burden

So the target is not:
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MAXIMUM GH.

Itis:

APPROPRIATE GH.

Again:

ENDOCRINE OPTIMALITY IS OFTEN U-SHAPED.

GHRH AND CANCER RISK - THE CORRECT FRAME

The GH-IGF-1 axis participates in:

CELL GROWTH.

That does not mean:

GHRH = CANCER.

But:

if a malignant cell already uses:

GH

IGF-1

GHRHR / SV1
then stronger pathway signaling may matter.

Recent reviews describe GHRHR splice variants and their potential mitogenic roles in tumors, which is why antagonists

are under investigation.

Again:

PATHWAY PARTICIPATION = SIMPLE CAUSATION.
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GHRH AND GLUCOSE

Because increased GH can reduce insulin sensitivity:

strong GHRH agonism can indirectly affect:

GLYCEMIA.

Therefore:

GHRH analog therapy may require monitoring of:
« fasting glucose

* Alc

e insulin resistance

depending on exposure and patient phenotype.

Again:

THE UPSTREAM PEPTIDE INHERITS PART OF THE DOWNSTREAM HORMONE'S METABOLIC
TRADEOFF.

GHRH AND FLUID RETENTION

Likewise:

if GHRH therapy substantially increases:

GH / IGF-1,

then downstream effects may include:

* edema

e arthralgia

e carpal-tunnel-type symptoms

This is not necessarily a direct GHRH tissue effect.

It may be:

DOWNSTREAM GH-AXIS PHARMACOLOGY.

Again:

UPSTREAM DRUG -» DOWNSTREAM SIDE EFFECT.

GHRH AND IGF-1 AS A MONITOR

Because GH itself is pulsatile:

IGF-1 can provide a more stable estimate of:

INTEGRATED GH-AXIS EXPOSURE.
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This is why IGF-1 is often more useful than:
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A RANDOM GH.

Again:

CHOOSE THE BIOMARKER THAT MATCHES THE SIGNAL DYNAMICS.

RANDOM GH VS IGF-1

Random GH:

highly variable.
IGF-1:

more stable.

But:

IGF-1 is influenced by:

e liver function e nutrition

* age * sex

e insulin e chronic illness
Again:

MORE STABLE = PERFECTLY SPECIFIC.

GHRH AND LIVER FUNCTION

The liver is a major source of:

CIRCULATING IGF-1.

So:
GHRH works - GH rises
but:
severe liver dysfunction - IGF-1 response may be blunted.
Again:

UPSTREAM SIGNAL CAN BE NORMAL WHILE DOWNSTREAM ORGAN RESPONSE FAILS.

THE ORGAN-RESPONSE MODEL

GHRH - pituitary responds - GH 1t

But:
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liver impaired - IGF-1 |

Therefore:

low IGF-1 could reflect:

LIVER CAPACITY

rather than:

LOW GHRH.

Again:

LOCALIZE THE FAILURE.

GHRH AND MALNUTRITION

Undernutrition can produce:

HIGH GH + LOW IGF-1.

So treating low IGF-1 with more GHRH in that context could miss:

THE ACTUAL BOTTLENECK - NUTRIENT AVAILABILITY / GH RESISTANCE.

Again:

SIGNAL IS NOT SUBSTRATE.

This is one of the most important recurring Praxis principles.

THE NUTRITION MODEL

Protein / energy inadequate - hepatic GH response impaired N IGF-1 low

Giving more GHRH - GH may rise

but:
¢ IGF-1 remains constrained

Again:

THE SYSTEM CANNOT BUILD WITHOUT MATERIAL.

GHRH AND PITUITARY ADENOMAS

In patients with autonomous GH-secreting pituitary adenomas:
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the problem is not:
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INSUFFICIENT GHRH DRIVE.

So more GHRH signaling would not make mechanistic sense.

Again:

SAME AXIS. OPPOSITE DISEASE.

This is why endocrine diagnosis must come before:

PEPTIDE SELECTION.

THE CORE MECHANISM MAP

GH SYNTHESIS + GH RELEASE 1

HYPOTHAL GHRH - 44
AMUS - AA

o |

* lipolysis

e protein metabolism

* glucose effects

GHRHR ON

PITUITARY

— circulation —> SOMATOTR
OPHS

Gs

adenylyl

—  cyclase Ll

DIRECT GH EFFECTS

Caz* /
—3 secretory
signaling

and:
LIVER / TISSUES
ol
IGF-1 1 growth / anabolic / tissue signaling _ negative feedback
Meanwhile:

SOMATOSTATIN

opposes the system.

GHRELIN

can amplify the system.

The core concept is:

GHRH IS NOT SIMPLY A GH-BOOSTING PEPTIDE - IT IS AN UPSTREAM TIMING AND AMPLITUDE SIGNAL WITHIN A
PULSATILE, FEEDBACK-CONTROLLED, MULTI-HORMONE AXIS.
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WHAT THIS MECHANISM MAY SUGGEST

GHRH biology is highly relevant to:

* GH deficiency * pituitary reserve

e growth disorders * body-composition physiology
e visceral adiposity  sleep-GH signaling

* aging research * GHRH analog pharmacology
» Tesamorelin e Sermorelin

* Modified GRF 1-29

CJC-1295

¢ GH secretagogue combinations

* dynamic endocrine testing

* selected oncology research involving GHRHR antagonism

Its strongest physiological identity is:

CONTROL OF PITUITARY GH SYNTHESIS AND PULSATILE SECRETION.

WHAT THIS MECHANISM DOES NOT PROVE

GHRH biology does not prove that:

* more GHRH is always better * low IGF-1 means low GHRH

* low random GH means GH deficiency * obesity-related low GH means pituitary disease

* every older adult with lower GH needs GHRH therapy * higher GH always means more muscle

* higher IGF-1 always means better recovery * GHRH therapy reproduces natural GH pulsatility
perfectly

* long-acting GHRH analogs are automatically more
physiological

Tesamorelin, Sermorelin, CJC-1295, and Modified GRF 1-29 are interchangeable

* GHRH is equivalent to exogenous GH * GHRH can compensate for absent pituitary
somatotroph function

* low IGF-1 from malnutrition can be corrected simply * GHRH is a general anti-aging therapy

by increasing GH

* GHRH pathway involvement in tumors means  extrapituitary receptor expression proves broad

endogenous GHRH causes cancer clinical indications

* a strong GH response automatically means better
whole-patient outcome

Again:

AXIS LOCATION + TIMING + PITUITARY RESERVE + FEEDBACK + NUTRITION + PATIENT CONTEXT
MATTER.
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THE EVIDENCE, POTENTIAL APPLICATIONS, AND

LIMITATIONS

ENDOGENOUS PHYSIOLOGY

EXTREMELY STRONG
GHRH is a primary physiological regulator of:

PITUITARY GH SYNTHESIS + SECRETION.

Human, genetic, structural, and experimental evidence strongly support the pathway.

GHRHR BIOLOGY
EXTREMELY STRONG

GHRHR is a well-characterized:

CLASS B GPCR

expressed prominently on somatotrophs and signaling through:
CAMP-DEPENDENT PATHWAYS.

HUMAN GENETIC EVIDENCE

VERY STRONG

GHRHR loss-of-function mutations can cause:
e GH deficiency

* severe short stature

e pituitary hypoplasia

confirming the pathway's physiological necessity.

DIAGNOSTIC STIMULATION

HISTORICALLY WELL VALIDATED

GHRH analogs such as Sermorelin were used as:

DYNAMIC GH-SECRETORY TESTS.

THERAPEUTIC GHRH ANALOGS

MOLECULE SPECIFIC

Tesamorelin has strong human clinical evidence for:

HIV-ASSOCIATED VISCERAL ADIPOSITY.

Sermorelin historically had regulatory approval for:

PEDIATRIC GH DEFICIENCY-RELATED SHORT STATURE.
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Other analogs require:

THEIR OWN EVIDENCE.

EXTRAPITUITARY BIOLOGY

REAL BUT LESS CLINICALLY ESTABLISHED

GHRHR and splice variants occur outside the pituitary, including in tumors and other tissues.
But:

EXPRESSION / MECHANISTIC EVIDENCE = ESTABLISHED CLINICAL APPLICATION.

ONCOLOGY

ACTIVE RESEARCH AREA

GHRHR antagonists and receptor splice variants have generated significant preclinical oncology interest.
But this is not equivalent to routine clinical oncology use.

e Research

GH DEFICIENCY

This is the most straightforward physiological application.

The key question is:

WHERE IS THE AXIS FAILURE?

If hypothalamic GHRH signaling is deficient but:
* pituitary somatotrophs remain functional,
GHRH agonism can be mechanistically coherent.
But if:

* the pituitary cannot produce GH,

then:

MORE GHRH CANNOT SOLVE THE PROBLEM.

Again:

LOCALIZE THE DEFECT.

BODY COMPOSITION
GHRH analogs can influence:

¢ visceral fat
¢ lean mass
through the GH axis.

But the strongest clinical claims should be assigned to:

THE SPECIFIC ANALOG TESTED.
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Again:

ENDOGENOUS PATHWAY KNOWLEDGE DOES NOT AUTOMATICALLY VALIDATE EVERY SYNTHETIC
GHRH ANALOG.

AGING
Age-related decline in GH pulsatility is real.
Whether long-term GHRH agonism improves:
e function * healthspan
e cognition e survival
remains much less established.

Again:

BIOLOGICAL AGE ASSOCIATION = ANTI-AGING EFFICACY.

SLEEP
The GHRH-GH system is tightly connected with slow-wave sleep.

This creates a strong physiological rationale for investigating:

SLEEP-ENDOCRINE INTERACTIONS.

But:

a sleep problem should not automatically be treated with:

A GHRH ANALOG.

OBESITY

Obesity suppresses GH secretion.

But the direction of causality is complex.
Low GH may worsen visceral adiposity.
Visceral adiposity may suppress GH.

Again:

FEEDBACK LOOP, NOT ONE-WAY CAUSATION.

ONCOLOGY
This is especially interesting because:

GHRH pathway agonism and antagonism may have completely different applications.

Some tumors express:

GHRHR / SV1.
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That creates rationale for:

ANTAGONISTS.

Again:

SAME RECEPTOR. OPPOSITE THERAPEUTIC DIRECTION.

WHAT WE KNOW

GHRH is a 44-amino-acid hypothalamic peptide and the primary endogenous ligand for the growth hormone-releasing
hormone receptor.

GHRHR is a class-B1 G-protein-coupled receptor expressed prominently on pituitary somatotrophs.

GHRH binding activates Gs —» adenylyl cyclase - cAMP signaling and stimulates both GH synthesis and GH secretion.
The pathway is therefore upstream of systemic growth-hormone biology.

GHRH does not itself reproduce all of GH's peripheral effects.

It stimulates the pituitary to produce the downstream hormone.

Normal GH secretion is pulsatile, and GHRH is one of the major physiological regulators of that pulse system.
Somatostatin provides an important inhibitory counter-signal.

Ghrelin / GHSR signaling provides another stimulatory pathway that can synergize with GHRH at the somatotroph.
GH then acts both directly and indirectly through IGF-1.

The liver is a major source of circulating IGF-1, and IGF-1 participates in negative feedback on the GH axis.

This means the system is organized as a regulated feedback loop rather than a linear hormone chain.

Genetic defects in GHRHR provide powerful human validation of the pathway.

Loss-of-function mutations can cause GH deficiency, short stature, and pituitary hypoplasia.

The pathway has also been directly translated into clinical pharmacology.

Sermorelin, based on the biologically active GHRH(1-29) region, was previously approved as a diagnostic GH
secretagogue and for pediatric GH-deficiency-related growth failure.

Tesamorelin is a stabilized GHRH analog with established clinical evidence for reducing excess visceral abdominal fat in
adults with HIV-associated lipodystrophy.

These examples show that the same endogenous receptor pathway can be engineered into molecules with very
different pharmacokinetics, indications, and evidence bases.

That distinction is crucial.

GHRH physiology does not automatically validate every molecule marketed as a GHRH analog.

Sequence, stability, half-life, receptor exposure, dosing pattern, and clinical trial evidence remain molecule specific.
GHRH also illustrates why random hormone measurements can be misleading.

Because GH is highly pulsatile, a single low GH concentration does not establish GH deficiency.

Dynamic testing or integrated markers such as IGF-1 are often more informative, depending on the clinical question.
But IGF-1 is itself influenced by nutrition, liver function, age, insulin, and chronic illness.

Therefore even a more stable downstream marker does not reveal the exact location of axis failure.

The GHRH system also has increasingly recognized extrapituitary biology.

GHRHR and functional splice variants such as SV1 have been identified in tumors and other tissues, creating interest in
both agonists and antagonists outside classic endocrinology.

That research is scientifically important but should remain distinct from the extremely strong evidence supporting
GHRH's pituitary role.
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WHAT WE THINK MAY BE HAPPENING

GHRH may be best understood as:

THE HYPOTHALAMUS TELLING THE PITUITARY WHEN IT IS APPROPRIATE TO ENTER A
GROWTH-HORMONE STATE.
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Imagine deep sleep.
The metabolic environment changes.

The hypothalamus releases:

GHRH.

Somatostatin inhibition shifts.

The pituitary receives:

RELEASE GH.

A GH pulse occurs.

The liver and peripheral tissues respond.
IGF-1 participates.

Lipolysis changes.

Protein metabolism changes.

Tissue turnover changes.

Then:

the pulse ends.

That is important.

The body does not say:

MAXIMIZE GH ALL DAY.

It says:

USE GH AT THE RIGHT TIME.

That temporal design is one reason upstream peptide pharmacology is so interesting.

A short GHRH analog may amplify:

A PULSE.

A very long-acting GHRH analog may produce:

A DIFFERENT EXPOSURE PATTERN.

Exogenous GH bypasses:

THE UPSTREAM TIMING SYSTEM ENTIRELY.

So these therapies may all increase:

GH / IGF-1

yet produce different:

SIGNAL ARCHITECTURES.

That is the deeper GHRH story.
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Not:

“WHICH ONE BOOSTS GH THE MOST?”

But:

“WHAT GH SIGNAL PATTERN ARE WE CREATING?”

WHAT REMAINS CONTEXT-DEPENDENT

Important questions include:

What precisely determines human GH pulse timing?

How much of pulse amplitude is determined by GHRH versus somatostatin withdrawal?
How much does ghrelin contribute?

Does GHRH secretion itself oscillate strongly in humans or remain relatively tonic between pulses?
How much does this differ from rodents?

How does slow-wave sleep modify GHRH release?

Can sleep restoration normalize low GH secretion in some adults?

How much does obesity suppress GHRH itself versus pituitary responsiveness?
How much do free fatty acids contribute to the obesity-associated reduction in GH?
Does weight loss restore GHRH secretion?

Can visceral-fat reduction restore GH pulsatility independently of weight?

How does insulin resistance affect GHRHR responsiveness?

How does menopause alter GHRH-GH pulse architecture?

How does testosterone alter GHRH responsiveness?

How much does estrogen route of administration affect GH / IGF-1 relationships?
Which patients with low IGF-1 truly have deficient GHRH drive?

Which have pituitary failure?

Which have hepatic GH resistance?

Which simply have inadequate nutrition?

Can baseline GHRH be meaningfully measured clinically?

Is GHRH measurement useful at all outside specialized research?

What is the most informative dynamic test of somatotroph reserve?

How should obesity alter interpretation of GH stimulation testing?

How should age alter thresholds?

Can GHRH analogs restore more physiological pulsatility than direct GH?

Which analog best preserves pulse architecture?

Does prolonged GHRHR stimulation reduce natural troughs?

Does continuous GHRHR activation cause receptor desensitization?

How quickly does GHRHR internalize?

Does receptor internalization differ among analogs?

How important is ligand bias at GHRHR?

Can future agonists preserve desired metabolic effects while limiting excessive IGF-17?
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Can GHRH analogs selectively influence visceral fat without creating excessive growth signaling?
How much of Tesamorelin's VAT effect is direct GH versus IGF-1 mediated?
Can GHRH + GHSR agonism produce superior GH pulses?

Does combination therapy improve body composition enough to justify greater GH exposure?
Which patient actually needs two secretagogue pathways?

How do CJC-1295 and Modified GRF alter temporal signaling differently?
How much does albumin binding change receptor exposure?

Is prolonged GHRH receptor stimulation beneficial or simply convenient?
Does chronic GHRH agonism affect pituitary somatotroph mass?

Is this clinically relevant in long-term therapy?

Could chronic high exposure increase pituitary adenoma risk in predisposed patients?
How should IGF-1 be used to guide GHRH analog exposure?

What IGF-1 level represents appropriate physiological response?

Does a higher IGF-1 correlate with better body-composition outcome?

At what point does higher IGF-1 add risk without benefit?

How should glucose be monitored during prolonged GHRH agonism?

Can improved visceral fat offset GH-induced insulin resistance?

Which effect dominates in different phenotypes?

Can GHRH analogs improve sarcopenic visceral obesity?

Does increased lean mass translate into increased strength?

How much does protein intake determine the lean-mass response?

How much does resistance training amplify the response?

Can GHRH therapy improve recovery independently of muscle mass?

What does “recovery” even mean in measurable physiological terms?

Can GHRH improve bone outcomes?

Does increased IGF-1 meaningfully reduce fracture risk?

What is the long-term cardiovascular effect of GHRH analog therapy?

Are extrapituitary GHRHR effects clinically important?

Which tissues express functional full-length receptor versus splice variants?
What role does GHRHR SV1 play in cancer progression?

Can GHRH antagonists become clinically useful oncology drugs?

Can GHRH agonists aid cardiac repair?

Are proposed regenerative effects GH dependent or extrapituitary?

Can GHRH signaling meaningfully affect cognition or neurodegeneration?
Are such effects direct or secondary to sleep / endocrine changes?

Can tissue-selective GHRHR ligands be developed?

Could pituitary-selective agonists reduce off-target signaling?

Could tumor-selective antagonists exploit SV1?

What is the ideal clinical place for GHRH pharmacology in an era of sophisticated GH replacement and other metabolic
therapies?

Again:
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these are the questions needed to move from:

GH-RELEASING PEPTIDE

to:

PRECISION GH-AXIS SIGNAL ENGINEERING.
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THE PRAXIS LENS

DO NOT BEGIN WITH GHRH

Begin with:
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WHERE IN THE GH-IGF-1 AXIS IS THE ACTUAL BOTTLENECK?

Is the issue:

hypothalamic GHRH drive?
pituitary somatotroph reserve?
somatostatin excess?

sleep?

obesity-related suppression?
malnutrition?

liver dysfunction?

GH receptor resistance?

low IGF-1 from another cause?

Its central identity is:

Then:
PHYSIOLOGY
ol
PATTERN —s  MECHANISM  _ EVIDENCE N RISK —s MONITORING DECISION
PHYSIOLOGY
Normal GHRH physiology requires:
* intact hypothalamic neurons » functional portal circulation
* intact GHRHR » functional somatotrophs
e appropriate somatostatin balance * normal sleep architecture
* appropriate nutrient state * normal GH receptor function
* adequate liver function » appropriate IGF-1 feedback

UPSTREAM CONTROL OF PULSATILE GH SECRETION.

PATTERN

What is actually present?
low IGF-17?

low stimulated GH?
obesity?

excess visceral fat?

poor sleep?

true pituitary disease?
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malnutrition?
liver disease?
age-related decline?

Again:

“LOW GH” IS NOT A COMPLETE DIAGNOSIS.

MECHANISM
Does increasing GHRHR signaling address:

THE LIMITING NODE?

If the pituitary is intact but hypothalamic stimulation is inadequate:

the mechanism is:

COHERENT.

If the pituitary is destroyed:
it is not.
If low IGF-1 reflects:

MALNUTRITION OR LIVER FAILURE,

more GHRH may simply produce:

MORE GH WITHOUT SOLVING THE REAL PROBLEM.

Again:

LOCALIZE THE FAILURE BEFORE CHOOSING THE SIGNAL.

EVIDENCE

Ask:

WHAT CLAIM ARE WE MAKING?

GHRH stimulates GH?

EXTREMELY STRONG.
GHRHR is a class-B GPCR on somatotrophs?

EXTREMELY STRONG.
GHRHR mutations cause human GH-deficiency phenotypes?

VERY STRONG.
GHRH analogs can be clinically useful?
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YES - MOLECULE AND INDICATION SPECIFIC.

All GHRH analogs are interchangeable?

NO.
GHRH is an established anti-aging therapy?

NO.
GHRH antagonists have important oncology research rationale?

YES, BUT MOSTLY INVESTIGATIONAL.

Again:

KEEP THE CLAIM AT THE EVIDENCE LEVEL.

RISK

The major risks arise from:

EXCESSIVE DOWNSTREAM GH / IGF-1 SIGNALING

or:

USING THE PATHWAY IN THE WRONG PATIENT.

Potential concerns include:

* glucose intolerance e fluid retention

* arthralgia * carpal-tunnel-type symptoms

» excessive IGF-1 exposure * inappropriate stimulation in growth-sensitive disease
contexts

treating functional obesity-associated suppression as though it were pituitary failure
* using GHRH when the pituitary cannot respond

e assuming a long-acting analog reproduces native pulsatility

Again:

THE RISK IS NOT JUST “SIDE EFFECTS.”

It includes:

MECHANISTIC MISCLASSIFICATION.

MONITORING

Monitoring should follow:

THE AXIS.
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GH-AXIS

IGF-1
* dynamic GH testing when clinically appropriate

* symptoms of GH excess
GLYCEMIA

« fasting glucose

* Alc

* insulin sensitivity where relevant
BODY COMPOSITION

if that is the goal:

e waist e visceral fat

* lean mass * strength

FLUID / SOFT TISSUE

* edema * arthralgia

e paresthesia e carpal-tunnel symptoms
FOUNDATION

* sleep  nutrition

* protein * exercise

* energy balance

PITUITARY CONTEXT
where relevant:

e pituitary imaging
« other pituitary hormones
* evidence of structural disease

Again:

MONITOR THE ENTIRE AXIS, NOT JUST IGF-1.

THE PRAXIS 5

MECHANISM
GHRH's defining pathway is:
HYPOTHALAMUS - GHRH -» GHRHR - cAMP -» SOMATOTROPH - GH - IGF-1 / METABOLIC EFFECTS.

Its central identity is:

PITUITARY GH-RELEASE CONTROL.
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EVIDENCE

Endogenous physiology:

EXTREMELY STRONG.

GHRHR signaling:

EXTREMELY STRONG.

Human genetic validation:

VERY STRONG.

Historical diagnostic use:

STRONG.

Specific analog therapies:

MOLECULE DEPENDENT.

Anti-aging:
NOT ESTABLISHED.

Extrapituitary regenerative / oncology applications:

PROMISING BUT INVESTIGATIONAL.

RISK

The biggest conceptual mistake is:

TREATING GHRH AS THOUGH “MORE GH” WERE THE GOAL.

The actual goal is:

APPROPRIATE GH-AXIS FUNCTION.

Too little GH is pathological.
Too much GH is also pathological.

Again:

THE TARGET IS REGULATION.
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MONITORING

Monitor:

IGF-1 + GLUCOSE + BODY COMPOSITION + CLINICAL FUNCTION + PITUITARY CONTEXT.

If GHRH signaling rises:

but:

« the target phenotype does not improve,

more receptor stimulation may not be the answer.

Again:

BIOCHEMICAL RESPONSE = CLINICAL RESPONSE.

PATIENT CONTEXT

A patient with:

HYPOTHALAMIC GHRH DEFICIENCY + INTACT PITUITARY

is different from:

someone with:

PITUITARY DESTRUCTION.

A patient with:

OBESITY-ASSOCIATED LOW GH

is different from:

someone with:

TRUE ORGANIC GH DEFICIENCY.

A patient with:

LOW IGF-1 FROM MALNUTRITION

is different from:

someone with:

LOW IGF-1 FROM SOMATOTROPH FAILURE.

Same downstream lab.

Different:

PATHOPHYSIOLOGY.
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SEVEN QUESTIONS TO ASK BEFORE TARGETING GHRH

1. WHERE IS THE GH-AXIS FAILURE?

hypothalamus?
pituitary?

liver?
nutrition?

GH receptor?

2. IS THE PITUITARY CAPABLE OF RESPONDING?

A GHRH agonist requires:

SOMATOTROPH RESERVE.

3. IS THE PATTERN TRULY PATHOLOGICAL OR PHYSIOLOGICAL?

aging?
obesity?
fasting?

sleep deprivation?

4. WHAT SIGNAL PATTERN ARE WE TRYING TO CREATE?

Short pulse?
Long exposure?

Repeated stimulation?

Again:
TIME MATTERS.
5. WHAT IS THE DOWNSTREAM IGF-1 RESPONSE?
Enough?
Too much?

No response?

6. WHAT FOUNDATION MAY BE LIMITING THE AXIS?

sleep?
protein?
energy intake?
exercise?

insulin state?
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7. WHAT WOULD DEFINE SUCCESS?

Not:

“GH WENT UP.”

But:

THE TARGET GH-AXIS PHENOTYPE IMPROVED - GROWTH, BODY COMPOSITION, PITUITARY RESERVE, OR
DISEASE-SPECIFIC FUNCTION MOVED IN THE DESIRED DIRECTION - WHILE IGF-1, GLUCOSE, FLUID BALANCE, AND
WHOLE-PATIENT FUNCTION REMAINED APPROPRIATE.
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KEY TAKEAWAYS

GHRH is an endogenous 44-amino-acid hypothalamic peptide and the primary physiological activator of pituitary
GHRHR.

GHRHR is a class-B1 GPCR expressed prominently on somatotroph cells and signals largely through Gs — adenylyl
cyclase -» cAMP.

GHRH stimulates both GH synthesis and GH secretion.

Its biological importance therefore extends beyond triggering one GH pulse.
It helps maintain somatotroph function and the broader GH secretory system.
Normal GH release is pulsatile.

That means GHRH physiology should be understood in terms of timing and pulse amplitude, not simply average
hormone concentration.

Somatostatin provides a major inhibitory counter-signal.

Ghrelin provides another stimulatory pathway through a different receptor.

Together these signals create a highly regulated endocrine rhythm.

GH then produces direct metabolic effects and stimulates IGF-1 production, especially from the liver.

IGF-1 participates in negative feedback and provides a more stable integrated marker of GH-axis activity than random
GH measurements.

But IGF-1 is influenced by nutrition, liver function, insulin, age, and illness.

Therefore low IGF-1 does not automatically localize the defect to GHRH.

Human genetics strongly validate GHRHR physiology.

Loss-of-function mutations can produce severe GH deficiency, short stature, and pituitary hypoplasia.
GHRH pharmacology also has a long clinical history.

Sermorelin - based on GHRH(1-29) - was previously FDA-approved as a GH secretory diagnostic agent and for pediatric
GH-deficiency-related short stature.

Tesamorelin demonstrates that a stabilized GHRH analog can also alter adult body composition through endogenous
GH-axis activation.

But the evidence for one GHRH analog should not automatically be transferred to another.

Sermorelin, Tesamorelin, Modified GRF 1-29, and CJC-1295 differ in sequence, pharmacokinetics, signal duration,
regulatory history, and clinical evidence.

Again:

SAME RECEPTOR # SAME DRUG.

GHRH also illustrates why dynamic endocrine testing can be superior to static hormone measurement.
A random GH level may be nearly zero in a healthy person between pulses.

A challenge test asks whether the pituitary can respond.

That is a different question.

GHRH biology also extends beyond the pituitary.

GHRHR and functional splice variants such as SV1 have been identified in tumors and other tissues, generating active
research into GHRH antagonists in oncology and other extrapituitary applications.

But these emerging domains should remain separate from the overwhelmingly established pituitary role.
The most important clinical principle is that low GH-axis output can arise from many different levels of failure.
The hypothalamus may not release enough GHRH.

The pituitary may not respond.
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The liver may not produce adequate IGF-1.
The patient may be malnourished.

Obesity or free-fatty-acid excess may suppress GH.
Sleep may be poor.

The same downstream laboratory pattern can therefore reflect very different physiology.
e That is why the correct question is not “how do we raise GH?”

e The correct question is “where did the GH axis fail?”
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THE BOTTOM LINE

GHRH may be one of the most important foundational peptides in the entire PPI library because it teaches:

ENDOCRINOLOGY IS NOT JUST CONCENTRATION.

Itis:
TIMING.
FEEDBACK.
CAPACITY.
CONTEXT.
The hypothalamus releases:
GHRH.
The pituitary receives the signal. N GH is released.

Then:

the signal falls.

Somatostatin restrains the system.
IGF-1 feeds back.

Sleep changes the timing.

Exercise changes the amplitude.

Nutrition changes downstream responsiveness.

Ghrelin adds another stimulatory pathway.
And the entire system oscillates.
That is:

NORMAL GH PHYSIOLOGY.

Then pharmacology enters.

We can use:

SERMORELIN

to stimulate the active GHRH region.
We can modify GHRH to make it:

MORE STABLE.

We can use:

TESAMORELIN

to influence visceral-fat physiology through the GH axis.
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We can design:

LONGER-ACTING GHRH ANALOGS.

But every modification changes:

THE SIGNAL IN TIME.

And time is part of the biology.
This is why:

A LONGER HALF-LIFE IS NOT JUST A CONVENIENCE FEATURE.

It can change:

THE ENDOCRINE PATTERN ITSELF.

GHRH also gives us one of the clearest diagnostic principles in medicine.
If GH is low:

do not immediately assume:

THE BODY NEEDS MORE GH.

Ask:

Why is it low?

Is GHRH low?

Is the pituitary damaged?

Is sleep poor?

Is the patient obese?

Are free fatty acids high?

Is the patient malnourished?
Is liver function limiting IGF-1?
Is there GH resistance?

Because:

THE SAME LAB RESULT CAN COME FROM DIFFERENT FAILURES AT DIFFERENT LEVELS OF THE
AXIS.

And that is exactly where the Praxis framework belongs.
So the Praxis question becomes:

“WHERE in the hypothalamic-pituitary-GH-IGF-1 axis is the actual failure, is inadequate GHRH signaling truly the limiting
node, can the pituitary respond appropriately, what temporal GH signal will the intervention create, and does that signal
improve the intended physiological outcome without producing excessive IGF-1 exposure, glucose disruption, fluid
retention, or loss of normal endocrine regulation?”
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That is the difference between:

CALLING GHRH A GH-BOOSTING PEPTIDE

and:

UNDERSTANDING PULSATILE GH-AXIS CONTROL.

FINAL RECALL

TIME LOCALIZE VERIFY
GHRH helps set when and how H}q-aothalamus, pituitary, liver, Match the e_xac-t analog, exposure
) nutrition, and feedback can each be pattern, monitoring plan, and patient
strongly GH is released .
limiting outcome

STOP MEMORIZING PEPTIDES. START UNDERSTANDING THE SYSTEM.

Praxis Peptide Institute provides educational information and is not a substitute for individualized medical diagnosis or treatment. GHRH is an endogenous
44-amino-acid hypothalamic peptide that activates GHRHR on pituitary somatotrophs and controls GH synthesis and pulsatile secretion. Its biology is strongly
validated by receptor, structural, genetic, diagnostic, and therapeutic evidence. Clinical interpretation should distinguish endogenous GHRH physiology from
specific GHRH analogs, which differ in sequence, duration of action, pharmacokinetics, and evidence base. Low GH-axis output should be localized to the
appropriate level of the hypothalamic-pituitary-GH-IGF-1 system before assuming that increased GHRH signaling is the correct intervention.
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