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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 Modified Grf 1-29; the remaining pages add
mechanism, evidence, context, and nuance.

01 IDENTITY
A tetrasubstituted 29-amino-acid analog of the active N-terminal region of human GHRH.
DESIGN

02 Positions 2, 8, 15, and 27 are modified to improve protease resistance, stability, and receptor
pharmacology.

03 TARGET
Activates pituitary GHRHR through Gs, cAMP, and PKA-related signaling to stimulate GH release.

04 TIMING
Designed for transient pulse-oriented exposure - unlike albumin-binding CJC-1295 with DAC.
RESERVE

05 Requires functional pituitary somatotrophs; a releasing-hormone analog cannot replace lost gland
capacity.

06 NETWORK
Somatostatin, sleep, nutrition, glucose, adiposity, age, and GHSR signaling modify the response.
EVIDENCE

07 Mechanism and chemistry are stronger than direct human body-composition, recovery, or
performance data.
PRAXIS QUESTION

08 Q

What molecule is present, why target GH, why choose this signal duration, and did function improve?

ONE-SENTENCE MEMORY
MODIFIED GRF CHANGES THE TIMER WITHOUT TURNING A SHORT GHRH SIGNAL INTO A
MULTI-DAY SIGNAL.
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UNDERSTAND THE PEPTIDE

Modified GRF 1-29 is a synthetic 29-amino-acid analog of the biologically active N-terminal region of growth
hormone-releasing hormone - GHRH - engineered primarily to resist rapid enzymatic degradation while preserving
GHRH-receptor activity.

Its entire design begins with a problem.
Natural GHRH works very well biologically.
But as a drug:

IT DISAPPEARS QUICKLY.

The biologically active portion of human GHRH is contained within approximately the first:

29 AMINO ACIDS.

That fragment became:

GRF 1-29

and clinically:

SERMORELIN.

But native GHRH(1-29) is rapidly cleaved, particularly near its N-terminus by:

DIPEPTIDYL PEPTIDASE-IV - DPP-IV / DPP-4.

So researchers changed selected amino acids within the 29-residue peptide.

The goal was:

KEEP GHRHR ACTIVATION

while improving:

PROTEOLYTIC STABILITY.

That produced what is commonly called:

MODIFIED GRF 1-29

or:

TETRASUBSTITUTED GRF 1-29.

Modern peptide references generally describe Modified GRF 1-29 as a synthetic GHRH(1-29) analog designed to retain
GHRHR agonism while resisting enzymatic degradation substantially better than the native 1-29 fragment.

The best conceptual description is:

MODIFIED GRF 1-29 IS AN ATTEMPT TO PRESERVE THE SHORT, PULSATILE CHARACTER OF GHRH SIGNALING WHILE
MAKING THE PEPTIDE RESIST DEGRADATION LONG ENOUGH TO FUNCTION MORE RELIABLY.

That is very different from the previous guide.
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CJC-1295 asks:

HOW CAN WE TURN GHRH INTO A MULTI-DAY SIGNAL?

Modified GRF 1-29 asks:

HOW CAN WE KEEP GHRH SHORT-ACTING, BUT MAKE EACH SIGNAL HARDER TO DESTROY?

That difference is fundamental.

FIRST: THE NAMING PROBLEM

Modified GRF 1-29 is often sold as:

“CJC-1295 WITHOUT DAC.”

This terminology is commercially common.
But mechanistically it is poor.
Why?

Because true CJC-1295 was designed around:

DAC - DRUG AFFINITY COMPLEX

and:

ALBUMIN BINDING.

Remove DAC and you do not simply have:

THE SAME DRUG MINUS ONE ACCESSORY.

You have a molecule with:

COMPLETELY DIFFERENT PHARMACOKINETICS.

So for PPI:
CJC-1295
¢ GHRH analog
DAC - albumin binding - multi-day exposure.
MODIFIED GRF 1-29
cnmed oA L shomeremosns PSS Iiensd cuen
Again:

WITH DAC VS WITHOUT DAC IS NOT A MINOR FORMULATION DIFFERENCE.
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It changes:

THE TIME DOMAIN OF THE HORMONE SIGNAL.

WHAT DOES “GRF” MEAN?

GRF means:
GROWTH HORMONE-RELEASING FACTOR.
Historically:
GHRH
and:
GRF

have both been used for the hypothalamic peptide that stimulates:

GROWTH HORMONE RELEASE.

So:

GRF 1-29

means:

THE FIRST 29 AMINO ACIDS OF GHRH.

Those first 29 residues retain the essential:

GHRH-RECEPTOR AGONIST ACTIVITY.

That is why:

SERMORELIN = GHRH / GRF 1-29 RELATED PHARMACOLOGY.

THE FIRST 29 AMINO ACIDS ARE ENOUGH TO ACTIVATE
GHRHR

Full human GHRH contains:

44 AMINO ACIDS.

But structure-activity studies demonstrated that the N-terminal 29-residue fragment contains the core biological activity
necessary for:

GH RELEASE.

This created an enormous peptide-engineering advantage.
Instead of working with:

¢ 44 residues,

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 06

~N




s

researchers could focus on:

29.

Then they could modify the sequence further to improve:
* potency

« stability

 receptor interaction

protease resistance.

Systematic structure-activity studies showed that specific substitutions within GHRH(1-29) can markedly alter
GH-releasing potency without destroying receptor activity.

Again:

THE NATURAL SEQUENCE IS NOT NECESSARILY THE MOST DRUG-LIKE SEQUENCE.

WHY SERMORELIN IS SHORT-LIVED

The major problem with native GHRH(1-29) is:

ENZYMATIC CLEAVAGE.

DPP-IV recognizes the N-terminal region and cleaves the peptide.

One key cleavage occurs at:

ALA2-ASP3.

Once the N-terminal region is altered:

the ability to strongly activate GHRHR falls dramatically.
The result:

native GRF 1-29 / Sermorelin has only:

MINUTES

of meaningful plasma exposure.

Published endocrine literature describes a disappearance half-time for Sermorelin/GHRH(1-29) on the order of only
several minutes.

Again:

THE RECEPTOR BIOLOGY IS GOOD.

THE PHARMACOKINETICS ARE BAD.

THE DPP-1IV PROBLEM

DPP-IV recognizes cleavage at [ETERTS )

Native GRF 1-29  _ Ala2 - Ala2-Asp3 -

active fragment
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So peptide engineers asked:

WHAT IF POSITION 2 WERE CHANGED?

This was one of the most important steps.

POSITION 2 IS CRITICAL

Replacing the native:

L-ALANINE AT POSITION 2

with:

D-ALANINE

dramatically improves resistance to:

DPP-IV-MEDIATED CLEAVAGE.

This principle was directly demonstrated in early GHRH analog studies.
D-amino-acid substitution at position 2 retained high GH-releasing activity while improving metabolic stability.

Again:

ONE STEREOCHEMICAL CHANGE CAN ALTER DRUG STABILITY WITHOUT DESTROYING RECEPTOR
FUNCTION.

L-AMINO ACID VS D-AMINO ACID

Biological proteins are built primarily from:

L-AMINO ACIDS.

Many proteases are evolved to recognize:

L-AMINO-ACID PEPTIDE BACKBONES.

Insert a:

D-AMINO ACID

at a vulnerable cleavage position - enzyme recognition becomes more difficult.

Again:

STEREOCHEMISTRY CAN BECOME A PHARMACOKINETIC TOOL.
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THE FOUR CLASSIC SUBSTITUTIONS

Modified GRF 1-29 is commonly described as having four substitutions relative to native GRF 1-29.
These are generally represented as:
* D-Ala? * GIn®

* Alats * Nle / Leu-type modification at position 27 depending
nomenclature/source

The common research formulation frequently described today uses changes at positions:

2, 8, 15, AND 27.

The point is not merely memorizing the residues.

Each modification was selected to improve some combination of:
* enzyme resistance

* receptor potency

e structural stability

peptide conformation.

Structure-activity studies demonstrated that substitutions at positions 8 and 15 can markedly enhance GH-releasing
potency, while position-2 substitution improves proteolytic resistance.

Again:

SEQUENCE ENGINEERING CHANGES BOTH STABILITY AND RECEPTOR PHARMACOLOGY.

WHY POSITION 8 MATTERS

Native GHRH contains:

ASN - ASPARAGINE

at position 8.
Substitution at this position has been explored extensively.

Structure-activity studies found that replacing Asn8 with selected residues, including:

ALA OR GLN-RELATED ANALOG DESIGNS,

can preserve or enhance receptor potency depending on the complete sequence.
Again:

the central principle is:

THE NATURAL SEQUENCE IS NOT OPTIMIZED FOR PHARMACEUTICAL STABILITY.

WHY POSITION 15 MATTERS

Position 15 influences:

THE HELICAL STRUCTURE OF GHRH.
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Increasing alpha-helical stability in the middle portion of GHRH can improve:

RECEPTOR-BINDING / ACTIVATING POTENCY.

Experiments replacing Gly15 with Ala significantly increased GH-releasing activity in pituitary-cell systems.

Again:

SECONDARY STRUCTURE CAN ALTER RECEPTOR POTENCY.

WHY POSITION 27 MATTERS

The native residue around position 27 includes:

METHIONINE.

Methionine is vulnerable to:

OXIDATION.

Replacing it with a more oxidation-resistant hydrophobic residue such as:

NORLEUCINE

has been used in many GHRH analogs to improve:

CHEMICAL STABILITY.

Modern GHRH-analog reviews describe position-27 modification as one of the recurring strategies used to create more
stable GHRH agonists.

Again:

PEPTIDE DEGRADATION IS NOT ONLY PROTEASE CLEAVAGE.

It can also involve:

CHEMICAL OXIDATION.

THE FOUR-MODIFICATION CONCEPT

Native GRF 1-29 N vulnerable to:

* proteases
* oxidation
e suboptimal pharmaceutical stability

Modify positions:
2+ 8+ 15 + 27 - proteolysis resistance 1

* chemical stability T
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receptor potency preserved / enhanced - MODIFIED GRF 1-29
Again:
THE GOAL IS NOT TO CREATE A NEW HORMONE.

It is to:
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MAKE GHRH(1-29) A BETTER DRUG-LIKE SIGNAL.

MODIFIED GRF 1-29 AND GHRHR

Modified GRF 1-29 acts through:

GHRHR - THE GROWTH HORMONE-RELEASING HORMONE RECEPTOR.

and with repeated / sufficient stimulation:

So:
Lo Ca?*-depen
Modified adenylyl PKA-relate GH
GRF 1.29 — GHRHR (B —  cyclase Ll e d signaling — dent 5 RELEASE 1
exocytosis

GH SYNTHESIS MAY ALSO INCREASE.

Again:

THE RECEPTOR IS THE SAME AS NATIVE GHRH.

The main difference is:

HOW LONG THE PEPTIDE SURVIVES.

MODIFIED GRF 1-29 DOES NOT DIRECTLY RELEASE IGF-1

The sequence is:
Modified GRF - pituitary - GH - liver / tissues - IGF-1.

So:
IGF-1 is:

DOWNSTREAM.

This is important because:
e a short GHRH pulse

does not automatically create:

PROLONGED IGF-1 ELEVATION
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to the same degree as:
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CJC-1295 DAC.

Again:

SHORTER UPSTREAM EXPOSURE CAN CREATE A DIFFERENT DOWNSTREAM HORMONE PROFILE.

THE SHORT-ACTING PHILOSOPHY

This is the main reason some researchers find Modified GRF conceptually interesting.

Natural endocrine systems operate through:

PULSES.

Modified GRF can provide:

A TRANSIENT GHRHR SIGNAL

rather than:

MULTI-DAY CONTINUOUS RECEPTOR DRIVE.

This allows more of the endogenous regulatory architecture to remain relevant.
After the peptide clears:
* somatostatin e ghrelin
* sleep e nutritional state
* endogenous GHRH
again become more dominant.

Again:

SHORTER PHARMACOLOGY CAN ALLOW MORE PHYSIOLOGICAL RESET BETWEEN SIGNALS.

THE PULSE-RESET MODEL

GHRHR receptor system returns

Modified GRF _, I - GH pulse —5 peptide clears

Compare:

— stimulation falls ~ toward baseline.

CJC-1295 DAC

receptor drive persists for days.

Again:

SAME RECEPTOR. DIFFERENT RESET TIME.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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MODIFIED GRF 1-29 VS CJC-1295

This comparison should be impossible to miss on the PPI page.

MODIFIED GRF 1-29

* shorter acting * no DAC
* no covalent albumin binding e protease-resistant GHRH(1-29) analog

designed for:
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TRANSIENT GHRHR ACTIVATION.

CJC-1295

* DAC-containing

* albumin-binding
* multi-day half-life

designed for:

PROLONGED GHRHR ACTIVATION.

Again:

THE DIFFERENCE IS NOT “WITH OR WITHOUT AN OPTIONAL FEATURE.”

The difference is:

SHORT SIGNAL VS LONG SIGNAL.

WHY “CJC-1295 WITHOUT DAC” SHOULD BE AVOIDED EDUCATIONALLY

Imagine teaching:
* Semaglutide without albumin-binding chemistry

as:

“SEMAGLUTIDE NO ALBUMIN.”

At some point:

the molecule becomes different enough that:

A DIFFERENT NAME IS MORE EDUCATIONAL.

The same logic applies here.

Using:

MODIFIED GRF 1-29

helps preserve:
e molecular identity

¢ evidence attribution

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

Again:

GOOD NOMENCLATURE PREVENTS BAD CLINICAL REASONING.

MODIFIED GRF 1-29 VS SERMORELIN

This comparison is equally important.

SERMORELIN

GHRH(1-29)-related peptide - native active fragment - rapidly degraded.

MODIFIED GRF 1-29

same general 29-aa GHRH

pharmacophore - multiple sequence substitutions - more resistant to:

DPP-IV

other degradation pathways - longer useful receptor exposure.

So:
Modified GRF is not:

A DIFFERENT AXIS.

Itis:

AN ENGINEERED SERMORELIN-LIKE AXIS SIGNAL.

SERMORELIN VS MODIFIED GRF - THE CENTRAL
DIFFERENCE

Sermorelin:

NATIVE-LIKE SEQUENCE.

Modified GRF:

ENGINEERED SEQUENCE.

The latter attempts to solve:

THE STABILITY PROBLEM.

Again:

SAME RECEPTOR DOES NOT MEAN SAME HALF-LIFE.
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MODIFIED GRF 1-29 VS TESAMORELIN

Tesamorelin also targets:

GHRHR.

But Tesamorelin has:

* its own stabilized sequence

¢ its own pharmacokinetics

e extensive human clinical trials

FDA-approved therapeutic use in a defined population.

Modified GRF:
has much less direct human clinical-outcome evidence.
Therefore:
TESAMORELIN EVIDENCE CANNOT BE TRANSFERRED TO MODIFIED GRF.
Again:

RECEPTOR EVIDENCE = MOLECULE EVIDENCE.

THE TESAMORELIN COMPARISON

human VAT reduction
Tesamorelin N GHRHR N GH / IGF-1 —» demonstrated in selected
clinical population.

Modified GRF - GHRHR - GH release biologically expected

But:

human VAT reduction?
NOT ESTABLISHED.
Again:

SAME FIRST ARROW DOES NOT PROVE SAME LAST ARROW.

MODIFIED GRF 1-29 VS GHRH

Native GHRH:

44 aa.

Modified GRF:

* 29 aa

engineered substitutions.

Native hormone:
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optimized by evolution for:
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PHYSIOLOGICAL SIGNALING + RAPID CLEARANCE.

Modified analog:

optimized for:

MORE DURABLE DRUG EXPOSURE.

Again:

EVOLUTIONARY OPTIMALITY # PHARMACEUTICAL OPTIMALITY.

RAPID CLEARANCE MAY BE PART OF THE NATURAL DESIGN

This is a subtle but important concept.
Why does native GHRH disappear quickly?

Perhaps not simply because:

THE BODY FAILED TO MAKE IT STABLE.

Rapid clearance may contribute to:

PULSE TERMINATION.

That means:

making a peptide more stable changes:
* not only convenience

but:

THE NATURAL SIGNAL ARCHITECTURE.

Again:

DEGRADATION CAN BE PART OF PHYSIOLOGY.

THE DEGRADATION-AS-SIGNAL-TERMINATION PRINCIPLE

enzyme destroys

Hormone released _, receptor activated _, message delivered _, .

So:

protease activity can function like:

signal ends.

A TIMER.

If you make the peptide protease resistant: - the timer changes.

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

PHARMACOKINETIC ENGINEERING = TEMPORAL SIGNAL ENGINEERING.

MODIFIED GRF AND GH PULSATILITY

A short-acting GHRH analog is attractive theoretically because it can:

AMPLIFY A GH PULSE

without maintaining receptor stimulation continuously.

But it is important to distinguish:

THEORETICAL PHYSIOLOGICAL FIT

from:

DIRECT CONTROLLED HUMAN OUTCOME EVIDENCE.

The physiology of GHRHR suggests that transient stimulation can produce:

TRANSIENT GH RELEASE.

But many exact claims made online regarding:
* precise pulse amplitude * specific “ideal” timing
» exact half-life » exact combination schedules

are based more on:

PHARMACOLOGICAL EXTRAPOLATION

than robust clinical trials.

Again:

GOOD MECHANISM SHOULD NOT BE TURNED INTO FALSE PRECISION.

THE HALF-LIFE PROBLEM

Modified GRF is commonly described online as having a half-life around:

30 MINUTES.

That figure is widely repeated.

But direct high-quality human pharmacokinetic characterization of this exact modern marketplace molecule is:

LIMITED.

The underlying modifications clearly improve stability compared with native GRF 1-29.

That conclusion is well supported.
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But the exact half-life should not be treated as though it were established with the same confidence as:

CJC-1295'S HUMAN MULTI-DAY PK DATA.

Again:

ESTIMATED / INFERRED PHARMACOKINETICS # WELL-CHARACTERIZED HUMAN
PHARMACOKINETICS.

THIS IS AN IMPORTANT EVIDENCE DIFFERENCE
CJC-1295
human randomized PK studies - half-life directly characterized.

e Modified GRF 1-29

* strong peptide-engineering rationale

* preclinical / analog data

but:

less robust direct human PK characterization of the exact compound.

Again:

THE MOLECULE MAY BE PHARMACOLOGICALLY LOGICAL WITHOUT BEING CLINICALLY WELL
CHARACTERIZED.

MODIFIED GRF AND DPP-1V RESISTANCE

This is among the strongest mechanistic claims.
Native GHRH is rapidly degraded at the N-terminus.

Position-2 substitution with a D-amino acid markedly increases:

METABOLIC STABILITY.

Early studies directly demonstrated improved in-vivo persistence of D-Ala2-containing GHRH analogs.
Therefore:

Modified GRF's central engineering logic is:

STRONGLY GROUNDED.

MODIFIED GRF AND RECEPTOR POTENCY

The other substitutions are not merely protective.

Some changes increase:

GHRHR AGONIST POTENCY.

Structure-activity studies demonstrated that selected substitutions at:
8
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* 15
° 27
can substantially alter receptor potency and peptide stability.

Again:

MODIFIED GRF IS BOTH A STABILITY MODIFICATION AND A PHARMACODYNAMIC MODIFICATION.

MODIFIED GRF AND SOMATOSTATIN

Even if Modified GRF reaches GHRHR:

somatostatin can still:

RESTRAIN GH RELEASE.

This is important.
Modified GRF does not override:

THE ENTIRE GH CONTROL SYSTEM.

The actual GH pulse depends on:
* Modified GRF signal
* somatostatin tone

feedback.

Again:

* pituitary responsiveness

e ghrelin tone

RECEPTOR AGONIST # UNLIMITED HORMONE OUTPUT.

THE GH-PULSE EQUATION

Modified GRF - stimulatory GHRHR signal
But:

Somatostatin - inhibitory signal.

Ghrelin - additional stimulatory signal.
Pituitary reserve N sets maximum capacity.
Net result:
THE GH PULSE.

Again:

THE DRUG ENTERS A NETWORK.
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MODIFIED GRF AND GHRELIN / GHSR AGONISTS

This leads to one of the most common research combinations.
Modified GRF: - GHRHR - Gs / cAMP

GHSR agonist such as:

* Ipamorelin

GHRP-2
GHRP-6 - GHSR - Gq / PLC / Ca?*

Both converge on:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE MODIFIED GRF 1-29

GH RELEASE.

This creates:

MECHANISTIC SYNERGY.

WHY THE COMBINATION MAKES BIOLOGICAL SENSE

Imagine one somatotroph.

Signal A:

GHRHR
CAMP.
Signal B:

GHSR
Ca?*.

Both encourage:

GH VESICLE EXOCYTOSIS.

Together: N potentially larger secretory response.

Again:

TWO RECEPTORS + TWO SECOND-MESSENGER SYSTEMS -» ONE HORMONE OUTPUT.

That is sound receptor biology.

BUT COMBINATION MECHANISM # COMBINATION OUTCOME

EVIDENCE

This distinction is essential.
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We can say:

GHRH + GHRELIN PATHWAYS ARE SYNERGISTIC PHYSIOLOGICALLY.

That is well grounded.

We cannot automatically say:
Modified GRF + Ipamorelin - more muscle

e more fat loss
better recovery.

Those are:

CLINICAL OUTCOME CLAIMS.

Again:

SYNERGISTIC GH RELEASE = SYNERGISTIC BODY-COMPOSITION BENEFIT PROVEN.

MODIFIED GRF + IPAMORELIN

This combination is particularly common because Ipamorelin is a:

GHSR AGONIST.

The theoretical architecture:

Modified GRF - GHRHR

Ipamorelin - GHSR - GH pulse T.

But:
human controlled trials of the specific modern combination for:

* muscle * fat

* recovery * sleep
remain insufficient.

Again:

POPULARITY = EVIDENCE DEPTH.

MODIFIED GRF + GHRP-2

Same receptor logic.
GHRP-2: - GHSR - strong GH-secretagogue action.

Combined with:
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GHRHR agonism -

But:

GHRP-2 may have:

* appetite effects

 prolactin / cortisol effects depending exposure and study

Again:

potential larger response.

SECOND DRUG ADDS SECOND PHARMACOLOGY.

MODIFIED GRF + GHRP-6

GHRP-6 is particularly associated with:

APPETITE STIMULATION.

So:
¢ Modified GRF + GHRP-6

does not merely mean:

MORE GH.

It may also mean:

MORE HUNGER SIGNALING.

Again:

COMBINATION THERAPY CHANGES THE WHOLE SYSTEM.

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

Mechanistically:

GH 1

e lipolysis 1

and:

GH - IGF-1

anabolic signaling.

That naturally creates interest in:
« fat loss

* lean mass

recovery.

But direct Modified-GRF-specific controlled human evidence remains:

LIMITED.

Again:

THE MECHANISM IS MUCH STRONGER THAN THE OUTCOME EVIDENCE.

GH T DOES NOT EQUAL FAT LOSS

Growth hormone can increase:

LIPOLYSIS.
But net adipose change still depends on:
e insulin e caloric intake
* energy expenditure e exercise

baseline GH state.

Again:

FAT MOBILIZATION = NET FAT REDUCTION.

GH T DOES NOT EQUAL MUSCLE GAIN

Growth hormone can increase:
 nitrogen retention

e connective-tissue growth

e [ean body mass

But:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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some lean-mass change can include:

EXTRACELLULAR FLUID.

And functional skeletal-muscle hypertrophy depends heavily on:

* training * protein

* energy * androgen status
neural adaptation.

Again:

LEAN MASS # CONTRACTILE MUSCLE AUTOMATICALLY.

MODIFIED GRF AND RECOVERY

Again:
“recovery” is too broad.

Possible endpoints include:

DOMS
* muscle damage markers * tendon healing
* sleep e training readiness

return to performance.

Modified GRF's ability to stimulate GH provides:

A MECHANISTIC BASIS FOR RESEARCH.

It does not establish:

A GENERAL RECOVERY INDICATION.

MODIFIED GRF AND SLEEP

Natural GH pulses often occur during:

SLOW-WAVE SLEEP.

That is why short-acting GHRH-type pharmacology is sometimes conceptually paired with:

NIGHTTIME PHYSIOLOGY.

But:

specific claims that Modified GRF reliably:
e improves sleep

* increases deep sleep

e restores sleep architecture

are not supported by strong direct human trial evidence for the molecule itself.
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Again:
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PHYSIOLOGICAL TIMING LOGIC = CLINICAL SLEEP EVIDENCE.

THE TIMING QUESTION

Short acting peptide.
Natural GH pulse at night.

This creates the temptation to say:

“TAKE IT AT X TIME TO MIMIC PHYSIOLOGY.”

But actual GH pulses depend on:
* sleep onset * sleep stage
* sex * age
* nutritional state

somatostatin.

Again:

CLOCK TIME = PHYSIOLOGICAL STATE.

This is an important distinction.

SLEEP STATE MATTERS MORE THAN CLOCK TIME

10:00 PM in one patient:
awake watching television.
10:00 PM in another:

deep slow-wave sleep.
Same clock.

Different:

ENDOCRINE CONTEXT.

Again:

BIOLOGICAL TIME = CLOCK TIME.

MODIFIED GRF AND FOOD

Glucose and free fatty acids can suppress:
GH secretion.

So nutritional state may change the response to:

GHRHR STIMULATION.

Again:
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the peptide does not operate independently of:

METABOLIC STATE.

This is why food-timing claims often arise.

But exact dietary instructions should be supported by:

DIRECT HUMAN DATA

rather than generalized endocrine logic.

THE FED-FASTED DISTINCTION

High glucose / high insulin environment - GH secretion tendency !.

Fasting / lower glucose environment - GH pulse physiology differs.

Therefore:
* same Modified GRF exposure

may produce:

DIFFERENT GH OUTPUT

in different metabolic states.

Again:

THE PATIENT'S PHYSIOLOGY IS PART OF THE DOSE RESPONSE.
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MODIFIED GRF AND OBESITY

Obesity reduces:

SPONTANEOUS GH SECRETION.

Possible contributors include:

 high free fatty acids

e insulin resistance

* altered somatostatin

altered GHRH tone.

So:

GHRHR agonism is mechanistically interesting.
But:

obesity is not primarily:

A GHRH-DEFICIENCY DISORDER.

Again:

CORRECTING A DOWNSTREAM HORMONE PATTERN MAY NOT CORRECT THE PRIMARY
ENERGY-BALANCE PROBLEM.

THE FUNCTIONAL-SUPPRESSION MODEL

Obesity N GH pulse amplitude 1

But:
pituitary may still be functional.
Then:

GHRH analog - GH rises.

That does not prove:

THE PATIENT HAD TRUE GHRH DEFICIENCY.

Again:

RESPONSIVENESS TO A DRUG # PROOF OF THE ORIGINAL PATHOLOGY.

MODIFIED GRF AND AGING

GH secretion declines with age.

A shorter-acting GHRH analog seems attractive because it might:

AMPLIFY THE AXIS

without prolonged exposure.
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But:

aging-related GH decline may be:

» partially adaptive

» partially related to sleep

 partially related to sex steroids
partially related to body composition.

Again:

LOWER AGE-RELATED GH # AUTOMATIC TREATMENT TARGET.

THE SIGNAL-DURATION QUESTION IN AGING

If intervention were appropriate:
would you prefer:

* short pulses

or:

multi-day stimulation?

Modified GRF represents the:

SHORTER-PULSE STRATEGY.

CJC-1295 represents the:

PROLONGED-STIMULATION STRATEGY.

Which is better?
We do not have adequate comparative human outcome data.

Again:

PHYSIOLOGICAL APPEAL = PROVEN SUPERIORITY.
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MODIFIED GRF AND GLUCOSE

By increasing GH:
Modified GRF could theoretically influence:

INSULIN SENSITIVITY.

GH tends to:

e increase lipolysis

* raise circulating free fatty acids
antagonize insulin under some conditions.
Meanwhile:

IGF-1 may exert:

INSULIN-LIKE EFFECTS.

Net glucose outcome therefore depends on:
* GH magnitude

* IGF-1 response

* baseline insulin resistance

nutritional state.

Again:

GH-AXIS STIMULATION IS METABOLIC PHARMACOLOGY.

MODIFIED GRF AND IGF-1

Because Modified GRF is shorter acting than CJC-1295 DAC:

the IGF-1 response may be:

LESS PROLONGED

depending on:

* exposure

» frequency

patient physiology.

But direct comparative human studies remain limited.

Again:

SHORTER RECEPTOR EXPOSURE SHOULD NOT BE TRANSLATED INTO AN EXACT IGF-1 CURVE
WITHOUT DATA.
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MODIFIED GRF AND PITUITARY RESERVE

Like every GHRHR agonist:
Modified GRF requires:

FUNCTIONAL SOMATOTROPHS.

If the pituitary cannot produce GH:

the peptide cannot fix:

THE ABSENT SECRETORY CAPACITY.

Again:

A RELEASING-HORMONE ANALOG REQUIRES A HORMONE-RELEASING GLAND.

THE FAILURE-LOCALIZATION MODEL

Low IGF-1.
Could be:
hypothalamic low GHRH. - Modified GRF might fit mechanistically.
Oor:
pituitary destruction. - Modified GRF unlikely to solve.
Or:
malnutrition. - GH may rise but IGF-1 remains limited.
Or:
liver disease. - downstream response impaired.
Again:

FIND THE FAILED NODE.

MODIFIED GRF AND PULSE CONTROL

One potential advantage of shorter exposure is:

GREATER REVERSIBILITY.

If receptor stimulation produces an undesirable effect:

the peptide clears faster than:

CJC-1295 DAC.
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Again:
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SHORT HALF-LIFE REDUCES CONVENIENCE BUT INCREASES CONTROL.

This is a general pharmacology principle.

CONVENIENCE VS REVERSIBILITY

Long acting:

* less frequent exposure
but:

slow correction.

Short acting:

* more frequent exposure
but:

greater ability to stop.
Again:

PHARMACOKINETIC BENEFIT HAS A TRADEOFF.

MODIFIED GRF AND RECEPTOR DESENSITIZATION

Shorter GHRHR exposure may theoretically reduce:

CHRONIC RECEPTOR OCCUPANCY

compared with long-acting GHRH agonism.

Could this reduce:

* receptor internalization

desensitization?

Possibly.

But direct comparative human evidence is limited.

Again:

MECHANISTIC PLAUSIBILITY 2 DEMONSTRATED CLINICAL ADVANTAGE.

GHRHR DESENSITIZATION

Repeated receptor stimulation can alter:

* receptor trafficking

¢ signaling efficiency

downstream response.

But endocrine feedback also modifies the system.
So declining response may reflect:

* receptor adaptation
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* somatostatin
* IGF-1 feedback
pituitary depletion / refractory state.

Again:

“TOLERANCE” CAN HAVE MULTIPLE MECHANISMS.

MODIFIED GRF AND PRODUCT IDENTITY

This is a major real-world issue.
Because:
* Modified GRF 1-29

is often labeled:

CJC-1295 NO DAC.

A product could theoretically be sold under:
either name.

So the key questions are:

exact sequence?

amino-acid substitutions?

amidated C-terminus?

purity?

concentration?

correct identity?

Again:

THE LABEL NAME MAY BE LESS INFORMATIVE THAN THE SEQUENCE.

SEQUENCE BEFORE BRAND NAME

For unusual research peptides:

ask:
WHAT ARE THE 29 RESIDUES?
Then:
WHAT MODIFICATIONS ARE PRESENT?
Then:
IS THERE DAC?
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That answers far more than:
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WHAT DOES THE VIAL SAY?

Again:

MOLECULAR IDENTITY BEFORE CLINICAL INTERPRETATION.

MODIFIED GRF AND PEPTIDE QUALITY

A 29-residue synthetic peptide can have:

* deletion sequences * incomplete synthesis products
e oxidized residues e aggregation
* residual solvents

incorrect concentration.

So even if:

MODIFIED GRF BIOLOGY

e is clear,

a specific product still requires:

PRODUCT-LEVEL CONFIDENCE.

Again:

MOLECULE EVIDENCE = VIAL EVIDENCE.

REGULATORY / DEVELOPMENT CONTEXT - KEEP THIS
SHORT

Modified GRF 1-29 does not have the established FDA-approved therapeutic indication history of:
e Tesamorelin

e recombinant GH

Mecasermin.

Its contemporary use is largely associated with:

RESEARCH / NONSTANDARD PEPTIDE MARKETS.

The key reason to mention that here is:

EVIDENCE CALIBRATION.

Not:

to turn the guide into a regulatory essay.
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THE BIGGEST ONLINE CLAIM PROBLEM

The online story often becomes:

Modified
GRF

But the evidence chain actually looks more like:

Modified GRF

STRONG MECHANISTIC BASIS

BIOLOGICALLY STRONG / ANALOG-CLASS SUPPORT

LIMITED

NOT WELL ESTABLISHED

NOT ESTABLISHED

—5 GH pulse _, IGF-1 —y fat burns

muscle sleep injuries aging
grows 7’ improves heal —  reverses.

GHRHR agonism

GH release

specific modern molecule human PK?

body composition?

performance?

anti-aging?

NOT ESTABLISHED

Again:

DO NOT LET THE ARROWS OUTRUN THE DATA.

THE CORE MECHANISM MAP

first 29 amino acids
NATIVE GHRH - retain receptor -
activity

Then:

amino-acid substitutions at:
2+ 8+ 15 + 27

e structural / chemical stability 1

receptor
potency MODIFIED
preserved / —> GRF1.29 — CHRHR Gs
enhanced
liver / peripheral tissues
and:

¢ direct GH effects

Meanwhile:

GRF 1-29 / rapid DPP-IV
SERMORELIN - degradation -

adenylyl
cyclase

short signal

protease resistance

pituitary s

cAMP T _, omatotrop _, GH
h

RELEASE 1

IGF-1
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* somatostatin restrains the system

* glucose / free fatty acids alter response

peptide clears relatively quickly compared with CJC-1295
DAC

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE MODIFIED GRF 1-29

* ghrelin can synergize

e pituitary reserve determines capacity

GHRHR drive returns toward baseline.

The core concept is:

MODIFIED GRF 1-29 DOES NOT CHANGE THE TARGET OF GHRH - IT CHANGES THE SURVIVABILITY OF THE SIGNAL,
ATTEMPTING TO PRESERVE TRANSIENT GHRHR ACTIVATION WHILE RESISTING THE RAPID ENZYMATIC DESTRUCTION
THAT LIMITS NATIVE GHRH(1-29).

WHAT THIS MECHANISM MAY SUGGEST

Modified GRF biology is relevant to research involving:
* GHRH physiology
* GH pulse amplification
* GH deficiency research
* aging-related GH decline
» secretagogue combinations

» temporal endocrine engineering
GHRHR pharmacology.

Its strongest identity is:

* GH release

e pituitary reserve

* obesity-associated GH suppression
* body composition

* DPP-IV-resistant peptide design

A SHORTER-ACTING, PROTEASE-RESISTANT GHRH(1-29) AGONIST.

Modified GRF 1-29 biology does not prove that:

* Modified GRF is CJC-1295
* Modified GRF has the same half-life as CJC-1295

e Modified GRF has the same evidence as Sermorelin
* shorter acting automatically means more physiological

* a larger GH pulse means more fat loss

* increased GH guarantees increased IGF-1

e timing the peptide around bedtime guarantees
physiological mimicry

* combination with Ipamorelin is clinically proven
superior

* receptor synergy proves body-composition synergy
* Modified GRF treats obesity

* Modified GRF improves sleep

WHAT THIS MECHANISM DOES NOT PROVE

e “CJC-1295 no DAC” is scientifically ideal nomenclature

e Modified GRF has the same clinical evidence as
Tesamorelin

» exact online half-life claims are firmly established in
humans

* more physiological-looking signaling means better
clinical outcome

* a larger GH pulse means more muscle gain
* increased IGF-1 guarantees recovery

» fasting administration guarantees superior effects

* combination with GHRP-2 or GHRP-6 is clinically
proven superior

* Modified GRF treats aging
* Modified GRF repairs tendon or cartilage

* Modified GRF can compensate for pituitary destruction

a product labeled “CJC no DAC” necessarily contains the intended Modified GRF sequence
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Again:
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SEQUENCE + STABILITY + RECEPTOR + TIMING + PITUITARY RESERVE + PATIENT PHYSIOLOGY
MATTER.

THE EVIDENCE, POTENTIAL APPLICATIONS, AND
LIMITATIONS

GHRH(1-29) RECEPTOR BIOLOGY

VERY STRONG
The first 29 amino acids of GHRH contain the core receptor-activating sequence necessary for:

GHRHR-DEPENDENT GH RELEASE.

STRUCTURE-ACTIVITY RELATIONSHIPS

STRONG PRECLINICAL / PEPTIDE-CHEMISTRY EVIDENCE

Substitutions at positions including:
«2 .8
.15 » 27
have clear effects on:
* protease resistance
* receptor potency

peptide stability.
DPP-IV RESISTANCE

STRONG MECHANISTIC EVIDENCE

Position-2 modification can substantially improve resistance to:

DPP-IV-MEDIATED INACTIVATION.

GHRHR AGONISM

STRONG CLASS / MECHANISTIC EVIDENCE

Modified GRF belongs to a well-established GHRH-agonist pharmacology family.

EXACT HUMAN PHARMACOKINETICS

LESS WELL CHARACTERIZED
The molecule is widely considered longer-lived than native Sermorelin / GRF 1-29.
But:
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the precise modern human PK profile is not characterized with the same depth as:
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CJC-1295 DAC.

HUMAN BODY-COMPOSITION OUTCOMES

INSUFFICIENT
Direct controlled evidence for:

e visceral-fat reduction
¢ [ean-mass increase
e sustained weight loss

is not strong.

PERFORMANCE / RECOVERY
NOT ESTABLISHED

Mechanistic GH-axis involvement does not establish:

ATHLETIC OR RECOVERY EFFICACY.

COMBINATION WITH GHSR AGONISTS

MECHANISTICALLY STRONG - CLINICAL OUTCOME EVIDENCE LIMITED

GHRHR + GHSR synergy is real physiology.

The benefit of specific commercial peptide combinations is not comparably established.

LONG-TERM SAFETY

INSUFFICIENTLY CHARACTERIZED FOR THE EXACT MOLECULE

Potential concerns should be inferred cautiously from:

GH / IGF-1 AXIS BIOLOGY

rather than presented as though long-term Modified-GRF-specific trials exist.

e Research
GH SECRETORY PHYSIOLOGY

This is the strongest fit.
Modified GRF provides a tool for asking:

WHAT HAPPENS WHEN GHRHR IS ACTIVATED TRANSIENTLY WITH A MORE STABLE LIGAND?

That is a legitimate mechanistic research question.

GH DEFICIENCY
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The key distinction is:

HYPOTHALAMIC VS PITUITARY FAILURE.

If pituitary reserve is intact:
GHRHR agonism may produce GH.
If somatotrophs are absent:

the mechanism fails.

Again:

LOCALIZE THE DEFECT.
OBESITY
Obesity-associated low GH provides a mechanistic rationale for research.
But:

the disease is not necessarily caused by:

INADEQUATE GHRH.

Again:
HORMONAL SUPPRESSION MAY BE A CONSEQUENCE OF THE METABOLIC STATE.
AGING
Shorter-pulse GHRH pharmacology is scientifically interesting.
But:

the unanswered question is:

DOES RAISING AN AGE-DECLINED AXIS IMPROVE MEANINGFUL HUMAN OUTCOMES?

That remains open.
BODY COMPOSITION
Future trials should directly measure:

e visceral fat e total fat

e lean mass e fluid

muscle strength.

Again:

DO NOT USE IGF-1 AS A SUBSTITUTE FOR BODY-COMPOSITION DATA.

SECRETAGOGUE COMBINATIONS

This is perhaps the most obvious research opportunity.
* GHRHR agonist
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GHSR agonist - GH pulse.

But trials would need to ask:
how much larger?

how long?

what happens to IGF-1?
glucose?

body composition?
symptoms?

adverse effects?

Again:

RECEPTOR SYNERGY SHOULD BE QUANTIFIED, NOT ASSUMED TO BE CLINICAL BENEFIT.

WHAT WE KNOW
Modified GRF 1-29 is a synthetic analog of the biologically active 29-amino-acid N-terminal region of GHRH.

The 1-29 region retains the essential receptor agonist activity required to stimulate GH release through GHRHR.
Native GHRH(1-29), also associated with Sermorelin pharmacology, is rapidly degraded in plasma.

One important inactivation pathway is cleavage by DPP-1V near the N-terminus.

Position 2 is therefore a critical pharmacokinetic vulnerability.

Substitution of Ala2 with selected D-amino acids markedly improves resistance to enzymatic degradation while
preserving GH-releasing activity.

Additional substitutions within GHRH(1-29), particularly around positions 8, 15, and 27, have been investigated to
improve receptor potency, peptide conformation, and chemical stability.

Modified GRF 1-29 is therefore best understood as a stability-engineered GHRH fragment rather than as a completely
new endocrine signal.

Its receptor remains GHRHR.

GHRHR activates Gs - adenylyl cyclase -» cAMP signaling in pituitary somatotrophs and stimulates endogenous GH
release.

That GH can then generate downstream direct metabolic effects and stimulate hepatic and local IGF-1 production.
The molecule's central distinction from CJC-1295 is pharmacokinetic architecture.

True CJC-1295 contains DAC chemistry that enables albumin binding and multi-day exposure.

Modified GRF 1-29 does not contain DAC.

It is therefore substantially shorter acting and should be treated as a separate molecular entity.

The common commercial term “CJC-1295 without DAC” can obscure this distinction.

For educational purposes, Modified GRF 1-29 is the clearer name.

The molecule's short-duration pharmacology also creates an important conceptual contrast with CJC-1295.
CJC-1295 changes GHRH signaling into a prolonged multi-day stimulus.

Modified GRF attempts to preserve a more transient GHRHR signal while extending it beyond the extremely brief
exposure of native GHRH(1-29).

That may be physiologically appealing because normal GH secretion is pulsatile.

But physiological appeal should not be confused with demonstrated clinical superiority.
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human PK data for CJC-1295 or the clinical therapeutic evidence for Tesamorelin.
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Direct human pharmacokinetic and clinical-outcome evidence for Modified GRF 1-29 remains much thinner than the

This is especially important because the exact half-life of Modified GRF is frequently quoted with greater certainty online

than the underlying human evidence warrants.

The strongest evidence therefore supports the engineering logic:

GHRH(1-29) RECEPTOR ACTIVITY.

DPP-1IV VULNERABILITY.

STABILITY IMPROVEMENT THROUGH SEQUENCE MODIFICATION.

PRESERVATION OF GHRHR AGONISM.

The evidence becomes less direct as the claims move toward:

* body recomposition « athletic performance
* recovery * sleep
anti-aging.

Modified GRF also provides a strong mechanistic rationale for combination with GHSR agonists because GHRHR and

GHSR activate different intracellular signaling systems that converge on pituitary GH secretion.

But again:

RECEPTOR-LEVEL SYNERGY # PROVEN CLINICAL-SYNERGY OUTCOME.

WHAT WE THINK MAY BE HAPPENING

Modified GRF 1-29 may be best understood as:

AN ATTEMPT TO CHANGE THE TIMER WITHOUT TURNING THE TIMER OFF.

Native GHRH works beautifully.
The hypothalamus releases it.

The pituitary receives:

RELEASE GH.

Then DPP-IV and other degradation pathways rapidly destroy the peptide.
Signal ends.

That rapid degradation may be:

PART OF THE PHYSIOLOGICAL TIMER.

But from a pharmacology standpoint:
it makes the peptide difficult to use.

So researchers modify:

POSITION 2.
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Now DPP-1V has more difficulty.
Then:

POSITION 8.

POSITION 15.

POSITION 27.
The peptide becomes:

more stable.

Potentially more potent.
Less chemically vulnerable.
But crucially:

we do not attach it permanently to:

ALBUMIN.

So the peptide still disappears relatively quickly.
The signal still ends.

That creates a pharmacological middle ground.

Native GHRH:
TOO SHORT FOR CONVENIENT DRUG USE.
CJC-1295:
MULTI-DAY SIGNAL.
Modified GRF:
LONGER THAN NATIVE, BUT STILL TRANSIENT.

That is the real conceptual identity.

Then combine it with a ghrelin-receptor agonist.
Now:

GHRHR says:

RELEASE GH THROUGH cAMP.

GHSR says:

RELEASE GH THROUGH Ca?*-RELATED SIGNALING.
Two signals converge.

The pituitary produces a larger secretory opportunity.
But:

somatostatin remains.

Pituitary reserve remains.

Nutrition remains.

Sleep remains.
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Feedback remains.

So the peptide does not:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE MODIFIED GRF 1-29

CONTROL THE AXIS.

It changes:

ONE INPUT INTO THE AXIS.

And that is exactly why Modified GRF should not be thought of as:

“A BETTER GH PEPTIDE.”

The correct question is:

A PROLONGED GHRH SIGNAL?

DOES A SHORTER, MORE STABLE GHRH PULSE FIT THE PHYSIOLOGICAL PROBLEM BETTER THAN

That is @ much more useful question.

WHAT REMAINS CONTEXT-DEPENDENT

Important questions include:

What is the true human plasma half-life of the exact modern Modified GRF 1-29 molecule?
How much does assay method alter half-life estimates?

How rapidly does DPP-IV cleave native versus Modified GRF in humans?

Are other proteases more important once DPP-IV cleavage is prevented?

Which of the four substitutions contributes most to human stability?

Does D-Ala2 alter receptor activation kinetics?

Does GIn8 alter affinity?

Does Alal5 alter alpha-helicity meaningfully in vivo?

Does Nle27 materially improve oxidation stability in pharmaceutical formulations?
What is the exact receptor affinity relative to native GHRH?

Relative to Sermorelin?

Tesamorelin?

CJC-1295?

Does Modified GRF create a larger GH pulse or merely a longer pulse?

How much does pulse amplitude vary by age?

Sex?

obesity?

sleep stage?

fasting state?

How much does somatostatin tone limit response?

How much does ghrelin tone amplify response?

How much endogenous GHRH is still secreted during pharmacological Modified GRF exposure?

Does GHRHR desensitize after repeated short pulses?
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Is receptor internalization clinically meaningful?

Is intermittent receptor stimulation superior to sustained receptor stimulation?
Does Modified GRF preserve lower GH troughs than CJC-1295?

Are lower troughs beneficial?

Does short exposure preserve normal IGF-1 feedback better?

What is the IGF-1 time course after a single Modified GRF exposure?
How much repeated exposure is necessary to alter baseline IGF-17?
Does the molecule change IGFBP-37

ALS?

Does it alter nocturnal GH architecture?

Does timing relative to slow-wave sleep matter?

Does clock time matter independently of sleep stage?

Does fasting materially improve GH response?

How much does glucose suppress the response?

How much do free fatty acids suppress the response?

Does insulin resistance reduce efficacy?

Does visceral adiposity predict response?

Does weight loss restore endogenous GHRH enough to eliminate the need for pharmacologic stimulation?
Is Modified GRF useful in true hypothalamic GHRH deficiency?

How often does isolated GHRH deficiency occur clinically?

Can dynamic testing identify patients more likely to respond?

How does the response compare with Macimorelin testing?
GHRH-arginine testing?

Is Modified GRF diagnostically useful?

Can Modified GRF + Ipamorelin create a more physiological GH profile than CJC-1295 alone?
What does “more physiological” mean quantitatively?

Pulse frequency?

amplitude?

trough?

integrated exposure?

Does combined GHRHR/GHSR activation materially improve IGF-1?
Does it improve body composition?

Does it impair glucose?

Does the larger GH pulse increase free fatty acids?

What happens with GHRP-2?

Does cortisol rise meaningfully?

Prolactin?

What happens with GHRP-6?

Does appetite increase enough to negate fat-loss goals?

Can GHSR ligand bias separate GH release from hunger?

Is Ipamorelin truly preferable for this reason?
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Does Modified GRF improve visceral fat?

Is any effect simply due to downstream GH?

Does it improve liver fat?

Does it alter skeletal-muscle protein synthesis?

Does lean mass change?

Does actual contractile tissue increase?

Does strength improve?

Does tendon collagen synthesis change?

Does cartilage respond?

Does injury recovery change?

Are perceived recovery effects mediated through sleep?

Does Modified GRF improve sleep architecture directly?

Or does sleep improve GH response rather than the peptide improving sleep?
Does chronic use impair endogenous GHRH secretion?

Does endogenous production rebound after discontinuation?

Is there a withdrawal phenotype?

How long does pituitary response remain enhanced?

Does age-related somatostatin excess blunt effectiveness?

Could somatostatin antagonism provide a different approach?

What is the ideal short-vs-long GHRHR stimulation strategy in older adults?

Is Modified GRF safer metabolically than CJC-1295 because exposure is shorter?
Does shorter exposure materially reduce hyperglycemia risk?

Does it reduce edema?

Joint symptoms?

carpal-tunnel-type effects?

How much product impurity alters receptor activity?

How often are commercial products mislabeled?

How stable is Modified GRF during storage?

How vulnerable is it to oxidation despite position-27 modification?

Does amidation at the C-terminus materially affect stability?

Could future analogs improve half-life without albumin binding?

Can receptor-biased GHRH analogs be developed?

Can GHRHR ligands preferentially stimulate GH pulses without sustained IGF-1 elevation?
Can pituitary-selective delivery reduce extrapituitary effects?

Could short-acting analogs become clinically useful again in precision endocrine settings?
Again:

these are the questions needed to move from:

STABILIZED GHRH FRAGMENT
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to:
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PRECISION PULSE-BASED GH-AXIS ENGINEERING.

THE PRAXIS LENS

DO NOT BEGIN WITH MODIFIED GRF 1-29

Begin with:

WHY IS THE GH AXIS BEING TARGETED, IS GHRH SIGNALING ACTUALLY THE LIMITING NODE, AND DOES A SHORT
TRANSIENT GHRHR SIGNAL MAKE MORE PHYSIOLOGICAL SENSE THAN A PROLONGED ONE?

Then:

PHYSIOLOGY
PATTERN —s  MECHANISM  _ EVIDENCE - RISK —s MONITORING DECISION

PHYSIOLOGY
Normal GH-axis physiology depends on:

* endogenous GHRH * somatostatin

e ghrelin * pituitary reserve

* slow-wave sleep « fasting / feeding state

* glucose * free fatty acids

IGF-1 feedback.
Modified GRF changes:

THE STABILITY OF ONE STIMULATORY SIGNAL.

It does not replace:

THE ENTIRE SYSTEM.

PATTERN

What is actually present?
low IGF-17?
obesity-associated low GH?
suspected GH deficiency?
sarcopenia?

poor sleep?
undernutrition?

pituitary dysfunction?

normal physiology with performance goals?
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Again:

“WANTS MORE GH” IS NOT A DIAGNOSIS.

MECHANISM

If the problem is:

e low hypothalamic GHRH

* intact pituitary,

then GHRHR agonism is coherent.
If the problem is:

e pituitary failure,

Modified GRF is poorly matched.
If the problem is:

e malnutrition,

raising GH does not provide:

BUILDING MATERIAL.

If the problem is:
e poor sleep,
sleep may be the more upstream intervention.

Again:

MATCH THE SIGNAL TO THE BOTTLENECK.

EVIDENCE

Ask:

WHAT CLAIM ARE WE MAKING?

GHRH(1-29) activates GHRHR?
VERY STRONG.

Position-2 modification improves protease resistance?

STRONG.
Substitutions at positions 8 / 15 / 27 can alter potency / stability?

STRONG PEPTIDE-CHEMISTRY EVIDENCE.

Modified GRF is shorter acting than CJC-1295 DAC?

YES - BY DESIGN.
Exact human half-life of contemporary Modified GRF?

LESS FIRMLY ESTABLISHED THAN OF CJC-1295.

Proven fat loss?
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NO STRONG DIRECT HUMAN EVIDENCE.

Proven muscle gain?

NO STRONG DIRECT HUMAN EVIDENCE.

Proven recovery or anti-aging?

NO.
Again:

KEEP THE CLAIM WHERE THE DATA ARE.

RISK

The central biological risks follow:

GH-IGF-1 AXIS STIMULATION.

Potential concerns may include:

* glucose intolerance * edema
e joint discomfort * paresthesias
» soft-tissue effects * excessive IGF-1 exposure

use in growth-sensitive disease contexts.

But it is important not to pretend there are:

LARGE LONG-TERM MODIFIED-GRF-SPECIFIC HUMAN SAFETY DATASETS.

Again:

CLASS-BASED RISK # MOLECULE-SPECIFIC EVENT RATE.

Other important risks include:
e product misidentification
e confusion with CJC-1295 DAC

stacking multiple secretagogues without outcome evidence.

MONITORING

Monitoring should follow:

THE GH-IGF-1 HYPOTHESIS.

AXIS

IGF-1
e age-adjusted Z-score

e dynamic GH evaluation where clinically appropriate
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GLUCOSE
« fasting glucose

e Alc
¢ insulin resistance where relevant

BODY COMPOSITION
if that is the claim:

* weight * waist
e fat mass e lean mass
* strength

SOFT-TISSUE EFFECTS

* edema
* paresthesia

* joint symptoms

FOUNDATION
* sleep * protein
* calorie adequacy * resistance training

e metabolic health

PRODUCT
* exact molecular identity

» correct Modified GRF sequence
no confusion with CJC-1295 DAC.
Again:

IF THE CLAIM IS CLINICAL BENEFIT, A HIGHER IGF-1 ALONE IS NOT ENOUGH.

THE PRAXIS 5

MECHANISM
Modified GRF 1-29:
STABILIZED GHRH(1-29) - GHRHR - cAMP - PITUITARY GH RELEASE - IGF-1 / GH EFFECTS.

Its central identity is:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE MODIFIED GRF 1-29

TRANSIENT, PROTEASE-RESISTANT GHRH SIGNALING.

EVIDENCE

GHRH receptor physiology:

EXTREMELY STRONG.

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

48

~N




s

Structure-activity biology:
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STRONG.
Protease-resistance engineering:
STRONG.
Exact modern human PK:
LIMITED.
Direct body-composition outcomes:
LIMITED.
Performance:
NOT ESTABLISHED.
Recovery:
NOT ESTABLISHED.
Anti-aging:
NOT ESTABLISHED.
RISK
The biggest conceptual errors are:
1. CALLING IT CJC-1295 AS THOUGH DAC WERE OPTIONAL.
and:
2. TREATING A MECHANISTICALLY ELEGANT SHORT-ACTING SIGNAL AS THOUGH CLINICAL
SUPERIORITY HAD ALREADY BEEN PROVEN.
Again:
GOOD PHYSIOLOGY = GOOD OUTCOME DATA AUTOMATICALLY.
MONITORING
Monitor:
THE TARGET PHENOTYPE + IGF-1 + GLUCOSE + CLINICAL FUNCTION.
* If IGF-1 rises
but:

 strength does not
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« fat does not fall
* recovery does not change

then:

THE AXIS MOVED.

The outcome did not.

Again:

BIOCHEMICAL CHANGE = CLINICAL SUCCESS.

PATIENT CONTEXT

A patient with:

INTACT PITUITARY + INADEQUATE GHRH DRIVE

is different from:

someone with:

PITUITARY DESTRUCTION.

A patient with:

OBESITY-ASSOCIATED FUNCTIONAL GH SUPPRESSION

is different from:

someone with:

ORGANIC GH DEFICIENCY.

A patient with:

LOW IGF-1 FROM UNDERNUTRITION

is different from:

someone with:

LOW IGF-1 FROM LOW GH.

And:
an athlete seeking body recomposition is different from:

a patient with:

A DOCUMENTED ENDOCRINE DISORDER.

Same receptor.
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Different:

MECHANISTIC FIT.

SEVEN QUESTIONS TO ASK BEFORE MODIFIED GRF 1-29

1. WHAT MOLECULE ARE WE ACTUALLY TALKING ABOUT?

Modified GRF 1-297?
Or:
true CJC-1295 DAC?

The distinction comes first.

2. WHY IS THE GH AXIS BEING TARGETED?

diagnosed deficiency?
body composition?
aging?

recovery?

obesity?

3. IS THE PITUITARY CAPABLE OF RESPONDING?

A releasing-hormone analog requires:

FUNCTIONAL SOMATOTROPHS.

4. WHY CHOOSE A SHORTER GHRH SIGNAL?

Is the goal:

transient receptor activation?
easier reversibility?

closer pulse logic?

And is there evidence that this improves:

THE CLINICAL OUTCOME?

5. ARE WE ADDING A GHSR AGONIST?

If yes:

that creates:

A SECOND MECHANISM

and a:

NEW COMBINATION PHARMACOLOGY.
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6. WHAT OUTCOME WILL BE MEASURED?

IGF-1?
VAT?

fat?

lean mass?
strength?

recovery?

7. WHAT WOULD DEFINE SUCCESS?

Not:

“A GH PULSE OCCURRED.”

But:

THE SPECIFIC GH-AXIS OR BODY-COMPOSITION ABNORMALITY IMPROVED IN A MEASURABLE WAY, WHILE IGF-1,
GLUCOSE, FLUID BALANCE, PITUITARY FUNCTION, PRODUCT IDENTITY, AND WHOLE-PATIENT PHYSIOLOGY REMAINED
ACCEPTABLE.
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KEY TAKEAWAYS

Modified GRF 1-29 is a synthetic 29-amino-acid GHRH analog engineered to resist rapid degradation while preserving
GHRH-receptor agonism.

The first 29 amino acids of GHRH contain the essential receptor-activating region required for GH release.

Native GRF 1-29 / Sermorelin is rapidly degraded, with DPP-IV-mediated cleavage near the N-terminus representing an
important pathway of inactivation.

Substitution at position 2 with a D-amino acid can markedly improve resistance to this cleavage while maintaining
biological activity.

Additional sequence modifications at positions 8, 15, and 27 were developed to improve receptor potency, structural
stability, and resistance to degradation.

The result is Modified GRF 1-29 - sometimes called tetrasubstituted GRF 1-29.
Its receptor remains GHRHR.

It therefore stimulates endogenous pituitary GH release through the same fundamental Gs - cAMP pathway used by
native GHRH.

Its distinguishing feature is not a new receptor.

Itis:

GREATER PEPTIDE STABILITY.

Modified GRF 1-29 should be kept clearly separate from CJC-1295.

True CJC-1295 contains DAC chemistry and forms a long-lived albumin-associated drug with multi-day pharmacokinetics.
Modified GRF 1-29 does not contain DAC and is substantially shorter acting.

Therefore the marketplace phrase “CJC-1295 without DAC” is mechanistically misleading.

For PPI, these should remain separate molecules because:

SAME RECEPTOR + DIFFERENT HALF-LIFE = DIFFERENT ENDOCRINE SIGNAL.

Modified GRF may offer a conceptually attractive way to generate a more transient GHRH-receptor signal than CJC-1295
DAC.

That may allow greater return toward baseline between exposures.
But shorter acting should not automatically be equated with clinically superior or perfectly physiological.

Direct human pharmacokinetic and outcome evidence for the exact Modified GRF molecule is much thinner than the
human PK evidence for CJC-1295 or therapeutic evidence for Tesamorelin.

This is especially important because precise half-life and dosing claims are frequently repeated online with more
confidence than the underlying human evidence warrants.

Modified GRF also provides a strong biological rationale for combination with GHSR agonists such as Ipamorelin, GHRP-2,
or GHRP-6 because the GHRHR and GHSR pathways use different second-messenger systems that converge on pituitary
GH secretion.

But receptor-level synergy should not be mistaken for proven body-composition, performance, or recovery synergy.

Again:
GH RELEASE = FAT LOSS.
GH RELEASE = MUSCLE GAIN.
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GH RELEASE = RECOVERY.

Those clinical claims require:

DIRECT OUTCOME EVIDENCE.

The most useful way to think about Modified GRF is therefore as a piece of temporal endocrine engineering.
Native GHRH:

VERY SHORT.

Modified GRF:

SHORTER-ACTING BUT MORE STABLE.

CJC-1295:

VERY LONG-ACTING.

The receptor is the same.
The:

CLOCK

is different.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 54

~N




s

THE BOTTOM LINE

Modified GRF 1-29 is a perfect molecule to follow:
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CJC-1295

because together they teach one of the most important principles in peptide medicine:

THE HALF-LIFE IS PART OF THE MECHANISM.

Start with:

GHRH.

The body releases it.

The pituitary receives:

RELEASE GH.

Then enzymes rapidly destroy the peptide.
The message ends.
That rapid destruction is inconvenient pharmacologically.

So researchers modify:

POSITION 2.

Now DPP-1V has more difficulty cleaving it.
They modify:

POSITION 8.

POSITION 15.
POSITION 27.

Now the molecule becomes:

MORE STABLE.

But unlike CJC-1295:
they do not attach a DAC group that ties the peptide to:

ALBUMIN FOR DAYS.

So the signal still ends relatively quickly.
That creates a different therapeutic philosophy.
CJC-1295 asks:

CAN WE KEEP THE GHRH RECEPTOR STIMULATED FOR DAYS?
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Modified GRF asks:

CAN WE MAKE EACH SHORT GHRH SIGNAL LAST LONG ENOUGH TO WORK WITHOUT TURNING IT
INTO A MULTI-DAY SIGNAL?

Neither question is inherently:

BETTER.

They are:

DIFFERENT SIGNAL DESIGNS.

And that is exactly the point.

Peptide medicine should not ask:

WHICH PEPTIDE RAISES GH THE MOST?

It should ask:

WHAT GH SIGNAL ARE WE TRYING TO CREATE?

Brief?
Prolonged?
Single receptor?
Dual receptor?
Pulse?
Sustained drive?

And most importantly:

WHY DOES THE PATIENT NEED THAT SIGNAL AT ALL?

Because:

low IGF-1 may be caused by:

MALNUTRITION.

Low GH may be caused by:

OBESITY.

Poor recovery may be caused by:

SLEEP DEPRIVATION.

Low lean mass may be caused by:

NO RESISTANCE TRAINING + INADEQUATE PROTEIN.

In those cases:
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adding a more stable GHRH analog may move:

THE HORMONE.

But not necessarily:

THE BOTTLENECK.

And that is the difference between:

PEPTIDE USE

and:

PEPTIDE MEDICINE.

So the Praxis question becomes:

“WHY is the GH-IGF-1 axis being targeted, is inadequate GHRH stimulation truly the limiting node, does the pituitary

retain adequate secretory capacity, does a transient protease-resistant GHRH signal make more physiological sense

than a prolonged albumin-bound signal, what happens when somatostatin, ghrelin, nutrition, sleep, and feedback are
added back into the model, and does the resulting GH-axis change produce a measurable patient benefit rather than
merely a larger hormone pulse?”

That is the difference between:

CALLING MODIFIED GRF 1-29 “CJC-1295 WITHOUT DAC”

and:

UNDERSTANDING SHORT-DURATION GHRH SIGNAL ENGINEERING.

FINAL RECALL

IDENTIFY TIME VERIFY
Sequence and DAC status come Match signal duration to the Require outcomes beyond a GH or
before interpretation physiology IGF-1 rise

STOP MEMORIZING PEPTIDES. START UNDERSTANDING THE SYSTEM.

Praxis Peptide Institute provides educational information and is not a substitute for individualized medical diagnosis or treatment. Modified GRF 1-29 is an
engineered GHRH(1-29) analog designed to improve resistance to rapid peptide degradation while retaining GHRH-receptor agonist activity. It should be
distinguished from true CJC-1295, which uses DAC-mediated albumin binding to create multi-day pharmacokinetics. The exact human pharmacokinetic and
long-term clinical-outcome evidence for Modified GRF 1-29 is substantially less developed than the mechanistic peptide-chemistry rationale, and
body-composition, performance, recovery, or anti-aging claims should therefore remain separate from established GHRH-receptor biology.
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