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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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IDENTITY
The pharmaceutical form of native human GnRH-1: a short-acting 10-amino-acid hypothalamic signal.

TARGET
Activates GnRH receptors on anterior-pituitary gonadotrophs to release LH and FSH.

TWO USES
A defined dose can probe pituitary response; repeated pulses can replace deficient hypothalamic
signaling.

TIMING
Short exposure can preserve physiologic pulse structure; continuous exposure risks desensitization.

LOCALIZE
Best fit requires a hypothalamic signal deficit with a responsive pituitary and capable gonads.

FERTILITY
Pulsatile therapy has restored ovulation and pregnancy in appropriately selected hypothalamic
amenorrhea.

LIMIT
It cannot repair primary ovarian, testicular, or irreversible pituitary failure.

PRAXIS QUESTION
Where did the axis fail, is the intent testing or replacement, and did downstream function return?

RAPID RECALL

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

ONE-SENTENCE MEMORY

GONADORELIN RECREATES OR TESTS THE MISSING COMMAND - BUT THE PITUITARY AND GONADS

MUST STILL ANSWER.
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UNDERSTAND THE PEPTIDE

Gonadorelin is the pharmaceutical form of native human gonadotropin-releasing hormone - GnRH - a 10-amino-acid
hypothalamic neuropeptide that stimulates pituitary release of LH and FSH.

That makes Gonadorelin unusual.

It is not merely:

“SIMILAR TO GnRH.”

It is essentially:

THE NATIVE GnRH SIGNAL PROVIDED EXOGENOUSLY.

This separates Gonadorelin from long-acting GnRH analogs such as:

* leuprolide * goserelin

* triptorelin * histrelin

Those molecules were deliberately modified to create:

LONGER RECEPTOR EXPOSURE.

Gonadorelin instead preserves the short-lived biology of:

NATIVE GnRH.

And because GnRH physiology is defined by:

PULSATILITY,

that difference is enormously important.

Gonadorelin can be used conceptually in two very different ways:

AS A PHYSIOLOGICAL PROBE

Give a defined GnRH stimulus. - Measure:

LH + FSH RESPONSE. - Ask:

CAN THE PITUITARY RESPOND?

or:
AS PHYSIOLOGICAL REPLACEMENT
Deliver Gonadorelin in repeated pulses. - Recreate:
NORMAL HYPOTHALAMIC GnRH SIGNALING. - Potentially restore:
LH
FSH
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« follicular development * ovulation

* sex-steroid production « fertility

Human studies established that pulsatile Gonadorelin can restore ovulation and fertility in appropriately selected women
with hypothalamic amenorrhea.

The best way to understand Gonadorelin is not:

“A GnRH PEPTIDE.”

A better description is:

A SHORT-ACTING EXOGENOUS FORM OF THE NATIVE GnRH SIGNAL THAT CAN EITHER TEST PITUITARY REPRODUCTIVE
CAPACITY OR, when delivered in physiological pulses, temporarily replace deficient hypothalamic GnRH signaling.

That is the core biology.

WHAT IS GONADORELIN?

Gonadorelin is a:

10-AMINO-ACID DECAPEPTIDE.

It corresponds to native human:

GnRH-1.

The sequence is:
¢ pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH:z

So conceptually:

ENDOGENOUS GnRH

and:
GONADORELIN
are the same fundamental receptor signal.
The distinction is:
GnRH

the endogenous neuropeptide released by:

THE HYPOTHALAMUS

versus:
GONADORELIN

the same signaling molecule delivered:
EXOGENOUSLY.

This may seem like a small distinction.
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It is not.
It changes:
* route * timing
* dose * clinical intent
* ability to test the axis * ability to replace deficient pulses

THE IDENTITY MODEL

Normal physiology:

KISSPEPTIN / Hypothalamic Pituitary GnRH Reproductive
KNDy NETWORK ~>  GnRH pulses receptor - LH + FSH - Gonads - function
If hypothalamic GnRH is inadequate: - GONADORELIN
defivered 5?,.22‘5’5'°'°9'°a' Pituitary GnRHR - LH + FSH - Potential:

RESTORATION OF DOWNSTREAM REPRODUCTIVE SIGNALING

The central concept is:

GONADORELIN CAN REPLACE A MISSING SIGNAL - BUT ONLY IF THE PITUITARY AND GONADS BELOW IT REMAIN CAPABLE
OF RESPONDING.

THE GnRH RECEPTOR

Gonadorelin acts through:

GnRHR - GONADOTROPIN-RELEASING HORMONE RECEPTOR.

GnRHR is located predominantly on:

ANTERIOR PITUITARY GONADOTROPHS.

Itis a:

G-PROTEIN-COUPLED RECEPTOR.

The canonical pathway is:

GONADORELIN

intracellular gonadotropin

phospholipas
- Caz+ 1t —  secretion

GnRHR  _, Gq/11 s

IP3 + DAG LH + FSH

Again:

the immediate target is:

THE PITUITARY.

Not:

¢ the testis
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e the ovary
e the corpus luteum

Those respond:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GONADORELIN

DOWNSTREAM.
THE RECEPTOR MODEL
Gonadorelin N Pituitary GnRHR N Ca?* signaling N LH
and:
FSH
Gonadal response - Potential:
TESTOSTERONE
ESTRADIOL
FOLLICULAR DEVELOPMENT
OVULATION
SPERMATOGENESIS SUPPORT
Again:
the gonadal output is:
INDIRECT.

GONADORELIN VS GnRH

This distinction should remain very simple.

GnRH

Endogenous hypothalamic hormone.
GONADORELIN
Exogenous pharmaceutical form of native GnRH.

So this guide is not introducing:

A NEW RECEPTOR SYSTEM.

It is introducing:

THE CLINICAL USE OF THE NATIVE GnRH SIGNAL.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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The previous GnRH guide asked:

HOW DOES THE BIOLOGY WORK?

This Gonadorelin guide asks:

WHAT HAPPENS WHEN WE RECREATE OR CHALLENGE THAT BIOLOGY FROM THE OUTSIDE?

GONADORELIN VS LONG-ACTING GnRH AGONISTS

This distinction is even more important.

GONADORELIN
Native-type molecule.

Short acting.

Most physiologically useful when:

PULSATILE.

Potential result:

LH / FSH STIMULATION.

LEUPROLIDE / GOSERELIN / TRIPTORELIN

Modified long-acting analogs.

Provide prolonged receptor stimulation.

So:

With sustained exposure: - pituitary desensitization - LH / FSH SUPPRESSION.

GONADORELIN CAN RECREATE PHYSIOLOGICAL ACTIVATION.

Long-acting agonists are often designed to:

FUNCTIONALLY SHUT THE AXIS DOWN.

Same receptor family.

Very different:

PHARMACOKINETICS + CLINICAL PURPOSE.

THE TIMING MODEL

¢ Pulsatile Gonadorelin

. AXIS
GnRHR LH / FSH signal receptor
Pulse - n - - - - -5 nextpulse _, REMAINS
stimulated released disappears resets RESPONSIVE
versus:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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e sustained GnRH agonist exposure

continuous receptor
stimulation

This is why:

desensitization - LH/FSH ! - AXIS SUPPRESSED

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GONADORELIN

THE TIMING OF GONADORELIN IS PART OF THE DRUG.

WHY THE SHORT HALF-LIFE CAN BE AN ADVANTAGE

Short half-life is often treated as:

A PHARMACOLOGICAL PROBLEM.

With Gonadorelin:

it can actually be:

A PHYSIOLOGICAL ADVANTAGE.

Why?

Because normal GnRH signaling is supposed to:

TURN OFF BETWEEN PULSES.

A short-lived molecule allows:

* receptor recovery

* temporal separation

* repeated physiological stimulation

So for Gonadorelin:

RAPID DISAPPEARANCE MAY HELP PRESERVE THE NATURAL SIGNAL PATTERN.

That is the opposite of what drug developers often seek with:

LONG-ACTING ANALOGS.

PULSATILITY IS THE ENTIRE STORY

If there is one concept to remember:

GONADORELIN IS NOT SIMPLY ABOUT DOSE.

It is about:

PATTERN.

A reproductive axis that normally receives:

GnRH PULSES

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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may respond poorly to:

CONSTANT SIGNAL.

This makes Gonadorelin one of the clearest examples in medicine of:

PHARMACOKINETICS BECOMING PHYSIOLOGY.

HYPOTHALAMIC AMENORRHEA - THE CLASSIC
GONADORELIN APPLICATION

Hypothalamic amenorrhea is characterized by reduced:

GnRH PULSATILITY.

Potential contributors include:

* low energy availability * excessive exercise
* psychological stress * low body weight
* chronic illness  other hypothalamic suppression

The ovary may remain:

STRUCTURALLY CAPABLE.

The pituitary may remain:

RESPONSIVE.

But the hypothalamus is not sending:

THE RIGHT SIGNAL.

That makes Gonadorelin unusually coherent.

THE HYPOTHALAMIC-AMENORRHEA MODEL

follicular

Hypothalamic GnRH pulses . ovulation
suppression — i LH/FSH !l _ de.velo;_)ment —» estradiol I _ e ——
impaired
Pulsatile follicular
T —, —» replace GnRH pulse _;, LH/FSHrestored _, development -

OVULATION + PREGNANCY

This is not merely:

—» amenorrhea

potential:

STIMULATING THE OVARY HARDER.

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

REPLACING THE SIGNAL THAT SHOULD HAVE COME FROM THE BRAIN.

HUMAN FERTILITY EVIDENCE

Historical human studies showed impressive reproductive outcomes in appropriately selected patients.

In one report of women with hypothalamic amenorrhea, pulsatile GhnRH produced follicular maturation and ovulation in

nearly every adequately treated cycle.

Another study involving 109 women with primary or secondary hypothalamic amenorrhea reported ovulation in
approximately:

* 91%

and:

* 96%

of patients, respectively, with pulsatile Gonadorelin.
That is strong proof of concept.

Why?

Because the therapy was restoring:

A SPECIFIC MISSING PHYSIOLOGICAL SIGNAL.

PREGNANCY OUTCOMES

Older fertility series also reported high conception rates.

One report described:

e 17 pregnancies in 20 women

with hypothalamic amenorrhea treated using pulsatile Gonadorelin.
Another series reported:

* 42 pregnancies across 117 treatment cycles

in women with hypothalamic amenorrhea, with only one twin pregnancy and no ovarian hyperstimulation reported in
that series.

These studies are older.
But biologically they remain extremely instructive.

They demonstrate:

WHEN THE DEFECT IS TRULY HYPOTHALAMIC GnRH DEFICIENCY, REPLACING GnRH PULSATILITY
CAN WORK REMARKABLY WELL.

WHY THIS CAN DIFFER FROM GONADOTROPIN THERAPY

Another fertility strategy is to bypass:

THE HYPOTHALAMUS + PITUITARY

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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and administer:
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FSH / LH-LIKE GONADOTROPINS DIRECTLY.

That can be very effective.

But pulsatile Gonadorelin has a conceptual advantage:

THE PITUITARY REMAINS PART OF THE CONTROL SYSTEM.

So:
Gonadorelin pulse —» pituitary interprets signal _, LH / FSH released -

This can produce a more:

ovary responds

PHYSIOLOGICAL MONOFOLLICULAR PATTERN

in appropriately selected patients.

Historical studies reported lower hyperstimulation and multiple-pregnancy concerns compared with conventional

gonadotropin stimulation in hypothalamic amenorrhea.

Again:

RESTORE THE MISSING SIGNAL

Versus:

BYPASS THE SIGNALING SYSTEM.

THE TREATMENT-LEVEL MODEL

¢ Gonadorelin

Hypothalamic replacement _, pituitary remains active _, LH + FSH - ovary
e Gonadotropins
Bypass hypothalamus - bypass pituitary - act directly on ovary

Both may work.

But they enter:

THE SYSTEM AT DIFFERENT LEVELS.

GONADORELIN VS KISSPEPTIN

This comparison is particularly useful.

KISSPEPTIN

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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Acts:
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ABOVE GnRH.

 stimulates endogenous GnRH neurons

GONADORELIN
Acts as:

THE GnRH SIGNAL ITSELF.

e directly stimulates pituitary GhnRHR
So:

KISSPEPTIN REQUIRES FUNCTIONAL GnRH NEURONS.

Gonadorelin can:

BYPASS INADEQUATE GnRH NEURONAL OUTPUT.

But it still requires:

A FUNCTIONAL PITUITARY.

That gives us another level in the hierarchy:

KISSPEPTIN

* GONADORELIN VS hCG

Now go another step downstream.

GONADORELIN
Acts at:

GnRH / GONADORELIN - LH / FSH -

GONAD

PITUITARY GnRHR.

LH + FSH
* hCG
Acts directly at:

GONADAL LHCGR.

So hCG bypasses:
* hypothalamus
* pituitary

Gonadorelin bypasses only:

THE HYPOTHALAMIC GnRH SOURCE.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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Again:
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THE LEVEL OF INTERVENTION SHOULD MATCH THE LEVEL OF FAILURE.

GONADORELIN VS GONADOTROPINS
GONADORELIN

Pituitary must work. - LH + FSH released endogenously.

FSH / LH OR MENOTROPINS
Pituitary not required. - gonads stimulated directly.

So if the pituitary itself is damaged:

Gonadorelin may be:

THE WRONG LEVEL OF THERAPY.

That is the key localization question.

THE PITUITARY-CAPACITY QUESTION

Imagine:

Gonadorelin is given.

If LH / FSH rise: - pituitary is capable of responding.
If response is severely impaired: - possible pituitary dysfunction
o profound chronic axis suppression / altered reserve

depending on context.

That is why Gonadorelin can also be:

A DIAGNOSTIC PEPTIDE.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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THE GONADORELIN STIMULATION TEST

Gonadorelin can be administered as an acute challenge.

Then measure:

LH

FSH
at defined intervals.

This allows clinicians and researchers to ask:

HOW DOES THE PITUITARY RESPOND TO A DIRECT GnRH SIGNAL?

Historical studies used Gonadorelin challenge testing in:

* amenorrhea * delayed puberty
e precocious puberty * hypogonadotropic states

A study of women with secondary amenorrhea demonstrated predictable LH and FSH increases after intravenous
Gonadorelin, with LH commonly peaking around 30-60 minutes.

THE DIAGNOSTIC MODEL

Baseline:

LH + FSH

Gonadorelin - GnRHR stimulation - Repeat:

LH + FSH - Evaluate:

PITUITARY RESPONSIVENESS

The test is not simply:

“DID LH GO UpP?”

Interpretation depends on:

* age * sex

* pubertal stage * baseline hormones

e chronic sex-steroid exposure e clinical context
Again:

A STIMULATION TEST REQUIRES CONTEXT.
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PRECOCIOUS PUBERTY

Gonadorelin stimulation testing has historically been useful in evaluating:

CENTRAL PRECOCIOUS PUBERTY.

Why?

Because central precocious puberty means:

THE HPG AXIS HAS BECOME ACTIVATED.

So after GnRH stimulation:

the pituitary may demonstrate a more:

PUBERTAL LH RESPONSE.

A study of 292 girls found that timed LH/FSH responses after Gonadorelin stimulation helped distinguish central
precocious puberty from premature thelarche and peripheral precocious puberty.

This is another excellent example of:

USING A PEPTIDE TO REVEAL SYSTEM STATE.

THE PUBERTY-TEST MODEL

Child with early pubertal

signs baseline LH / FSH - Gonadorelin challenge N pituitary response
If pubertal axis activated: - more mature LH response pattern
If axis not centrally activated: - different response pattern

Again:
the peptide is not:

TREATING PUBERTY.

Itis:

ASKING THE PITUITARY WHETHER PUBERTY HAS ACTIVATED.

DELAYED PUBERTY

The same concept can be applied in the opposite direction.
If puberty is delayed:

a Gonadorelin challenge can help ask:

IS THE PITUITARY CAPABLE OF RELEASING GONADOTROPINS?

But interpretation can be difficult because:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 16
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 constitutional delay * hypothalamic suppression

e congenital GnRH deficiency e pituitary disease

can overlap hormonally.
So:

ONE TEST MAY NOT PERFECTLY LOCALIZE THE ENTIRE PROBLEM.

Again:

PHYSIOLOGICAL CHALLENGE = PERFECT DIAGNOSIS.

GONADORELIN AND HYPOGONADOTROPIC HYPOGONADISM

Hypogonadotropic hypogonadism means:

SEX STEROIDS LOW

with:

LH / FSH LOW OR INAPPROPRIATELY NORMAL.

Possible lesion levels include:
* hypothalamus
* pituitary

Gonadorelin becomes useful because it can help distinguish:

SIGNAL PRODUCTION FAILURE

from:

SIGNAL RESPONSE FAILURE.

THE LOCALIZATION MODEL

¢ Low testosterone / estradiol
low LH / FSH - Could be:

e Hypothalamic

* GnRH inadequate
or:

e Pituitary

* gonadotroph response inadequate

Give Gonadorelin - If robust gonadotropin response: —3 supports preserved pituitary capacity

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 17
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But:
chronic GnRH deprivation can also affect pituitary responsiveness.
So:

INTERPRETATION IS NOT ABSOLUTE.

PRIMING MATTERS

This is an important nuance.

A pituitary that has gone a long time without normal:

GnRH PULSES

may become:

FUNCTIONALLY UNDER-STIMULATED.

A single acute GnRH challenge may therefore underestimate:

TRUE PITUITARY CAPACITY.

Repeated or pulsatile exposure can sometimes:

PRIME THE PITUITARY.

This was recognized in older diagnostic work, where pulsatile Gonadorelin helped localize dysfunction after an
inconclusive single stimulation test.

That gives us another useful concept:

A SYSTEM'S RESPONSE TO ONE PULSE MAY DEPEND ON ITS SIGNALING HISTORY.

THE PRIMING MODEL

q - pituitary relatively
Chronic GnRH deficiency _ unprimed N
But:

gonadotroph machinery restores

repeated physiological pulses responsiveness

Again:

single Gonadorelin dose _, limited response

LH / FSH response increases

CURRENT RESPONSE # PERMANENT CAPACITY.

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

Gonadorelin is most mechanistically elegant in women with:

HYPOTHALAMIC ANOVULATION.

Why?
Because:

e ovaries may be intact « follicles may be available

e pituitary may work  the missing signal is GnRH pulsatility
Replace:

THE MISSING PULSE.

The native downstream system resumes.
That is:

PHYSIOLOGICAL REPLACEMENT MEDICINE.

FOLLICULAR DEVELOPMENT

Pulsatile Gonadorelin produces:

ENDOGENOUS FSH + LH.

That allows:
FSH
follicular development - estradiol production
Then appropriate LH signaling N ovulation / luteinization

Thus Gonadorelin does not merely create:

AN LH SPIKE.

When used physiologically:

it can restore:

THE ENTIRE CYCLIC GONADOTROPIN ENVIRONMENT.

MONOFOLLICULAR OVULATION

One of the theoretical and historical advantages of pulsatile GnRH therapy in hypothalamic amenorrhea is:

MORE PHYSIOLOGICAL FOLLICULAR RECRUITMENT.

Compared with direct gonadotropin stimulation:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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the pituitary remains involved.
That may reduce:

» multifollicular recruitment

e ovarian hyperstimulation

* multiple pregnancy

in carefully selected patients. Older human studies indeed reported relatively low hyperstimulation rates with pulsatile
GnRH.

Again:

THE MORE OF THE NATIVE CONTROL SYSTEM YOU PRESERVE, THE MORE PHYSIOLOGICAL THE
OUTPUT MAY BECOME.
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MALE REPRODUCTIVE PHYSIOLOGY

Gonadorelin can also theoretically restore:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GONADORELIN

LH + FSH
in men with isolated hypothalamic GnRH deficiency.
That can support:
LH
Leydig cells - testosterone
and:
FSH
Sertoli cells - spermatogenesis

This is fundamentally different from:
hCG ALONE.
hCG provides strong:

LH-RECEPTOR SIGNALING

but not:

FSH.

Pulsatile Gonadorelin can potentially recreate:

BOTH GONADOTROPINS.

THE MALE MODEL

testosterone ! + spermatogenesis

Hypothalamic GnRH deficiency - LH! +FSH ! impaired
Pulsatile i Leydig + Sertoli —
Gonadorelin - pituitary GnRHR - LH + FSH - support - Potential:

TESTOSTERONE + SPERMATOGENESIS

Again:
if the pituitary or testis cannot respond:

the pathway breaks.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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GONADORELIN VS TESTOSTERONE
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and potentially supports:

TESTOSTERONE
Provides:
THE FINAL ANDROGEN.
But:
negative feedback - GnRH ! N LH/FSH ! - fertility may decline.
GONADORELIN
Acts upstream. - LH + FSH - testis produces testosterone

SPERMATOGENESIS.

So:

TESTOSTERONE = REPLACE THE OUTPUT.

¢ Gonadorelin =

RECREATE THE CENTRAL SIGNAL.

That distinction matters enormously when:

FERTILITY IS THE GOAL.
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GONADORELIN AND TRT

This leads to a common peptide discussion.

Could Gonadorelin maintain:

LH / FSH

during exogenous testosterone therapy?

Mechanistically, exogenous testosterone suppresses:

HYPOTHALAMIC GnRH

and:

PITUITARY GONADOTROPINS

through negative feedback.

A Gonadorelin pulse can directly stimulate:

THE PITUITARY.

But the practical effectiveness depends on:

e dose * pulse frequency

e pituitary responsiveness * ongoing androgen feedback
* administration method

This should not be reduced to:

* “GONADORELIN REPLACES hCG DURING TRT.”

Those mechanisms differ.

* GONADORELIN VS hCG DURING MALE HORMONE THERAPY

* hCG

Bypasses suppressed pituitary. - directly stimulates:

LEYDIG-CELL LHCGR.

¢ Gonadorelin

requires:
PITUITARY RESPONSIVENESS.
stimulates:
LH + FSH.
So:

hCG may remain active even when:

THE PITUITARY IS SUPPRESSED.
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Gonadorelin tries to:

RE-ENGAGE THE PITUITARY.

That is not the same therapeutic strategy.

THE KEY MALE QUESTION

If the objective is:

PRESERVE TESTICULAR TESTOSTERONE DURING PITUITARY SUPPRESSION,

direct:

LHCGR STIMULATION

and:

PITUITARY GnRHR STIMULATION

should not be assumed to be equivalent.

Again:

SAME FINAL GOAL = SAME PATHWAY.

GONADORELIN AND FSH

One potential advantage of Gonadorelin over hCG is:

FSH PRESERVATION.

hCG mimics:

LH.

Gonadorelin can stimulate:

LH + FSH.

That could theoretically matter for:

SPERMATOGENESIS.

But this depends on:

PHYSIOLOGICAL PULSATILITY + PITUITARY CAPACITY.

A sporadic isolated dose may not reproduce:

A NORMAL REPRODUCTIVE AXIS.
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Again:
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FORM OF DELIVERY MATTERS.

GONADORELIN AND PCOS

Pulsatile GnRH therapy is much less straightforward in:

PCOS.

Why?

Because many PCOS phenotypes already demonstrate:

ABNORMALLY RAPID GnRH PULSATILITY.

Increasing GnRH signaling may therefore not correct:

THE ACTUAL PATHOLOGY.

An older series specifically found pulsatile GnRH less suitable for PCOS than for hypothalamic amenorrhea.

This is an important contrast.

THE PCOS CONTRAST

¢ Hypothalamic amenorrhea

GnRH signaling:

TOO LOW / TOO SLOW

Gonadorelin replacement makes sense.

PCOS
GnRH signaling may already be:

TOO RAPID / LH-BIASED

more GnRH may not make sense.

Same clinical feature:

ANOVULATION.

Opposite:

NEUROENDOCRINE PATTERN.

That is exactly why:

SAME SYMPTOM = SAME MECHANISM.
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GONADORELIN AND PRIMARY OVARIAN FAILURE

If a woman has:
* low estradiol
* high LH

e high FSH
then:

the pituitary is already sending:

A STRONG SIGNAL.

The ovary is failing to respond.
In that context:

Gonadorelin is not:

THE MISSING NODE.

More hypothalamic / pituitary stimulation cannot recreate:

DEPLETED OVARIAN RESERVE.

Again:

UPSTREAM STIMULATION DOES NOT REPAIR DOWNSTREAM FAILURE.

PRIMARY TESTICULAR FAILURE

The same logic applies in men.

Low testosterone.

High LH / FSH. - Pituitary already asking the testis to work.

If testicular reserve is poor:

Gonadorelin cannot:

RESTORE LOST TESTICULAR CAPACITY.

So:

HIGH GONADOTROPINS + LOW SEX STEROIDS

should push the reasoning:

DOWNSTREAM.
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GONADORELIN AS A FUNCTIONAL TEST

This may ultimately be one of the most useful conceptual lessons.

Static laboratory testing asks:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GONADORELIN

WHAT ARE LH AND FSH RIGHT NOW?

Gonadorelin challenge asks:

WHAT CAN THE PITUITARY DO WHEN IT IS ASKED TO RESPOND?

That is:

FUNCTIONAL ENDOCRINOLOGY.

This distinction mirrors other peptide challenge systems:
* Secretin - pancreas

e CCK / sincalide - gallbladder

e Gonadorelin = pituitary

The general principle is:

A PEPTIDE CAN TURN AN ORGAN INTO A FUNCTION TEST.

STATIC VS DYNAMIC TESTING

¢ Static test
LH=X

FSH=Y
Useful.
But:

it tells us only:

THE CURRENT STATE.

* Dynamic Gonadorelin challenge

Signal provided - pituitary challenged - LH / FSH measured

RESPONSE CAPACITY
Again:

provides information

about:

STATE = CAPACITY.
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WHY DYNAMIC TESTING HAS BECOME LESS COMMON IN
SOME SETTINGS

Modern basal assays have become:

MUCH MORE SENSITIVE.

Ultrasensitive LH testing and improved imaging have reduced reliance on older stimulation tests in some clinical
settings.

But the underlying physiology remains important.
And in selected cases:
dynamic testing can still answer questions that a baseline hormone level cannot.

The lesson for PPl is broader:

NEW TECHNOLOGY MAY CHANGE HOW WE MEASURE A PATHWAY WITHOUT MAKING THE
PATHWAY LESS IMPORTANT.
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THE PUMP CONCEPT

Physiological Gonadorelin therapy historically used:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GONADORELIN

PORTABLE INFUSION PUMPS

to deliver tiny repeated pulses.
Why?

Because manually administering a peptide:

EVERY 60-120 MINUTES

would be impractical.

The pump therefore becomes:

PART OF THE THERAPY.

Not just:

A DELIVERY DEVICE.

It is what recreates:

TEMPORAL PHYSIOLOGY.

THE PUMP MODEL

small
Reservoir _, Gonadorelin _, pulse - wait -
dose

another
pulse -

Again:

pituitary
remains
responsive

cyclic LH /
—2 FSH pattern

THE DEVICE CREATES THE HORMONE RHYTHM.

TECHNOLOGY + PEPTIDE = PHYSIOLOGY

This is an important future-oriented concept.

Many peptide systems are naturally:

* pulsatile e circadian

* meal-dependent * stress-dependent

A long-acting injection may not always reproduce:

NATIVE BIOLOGY.

Gonadorelin demonstrates that:

DELIVERY TECHNOLOGY CAN BE AS IMPORTANT AS MOLECULE DESIGN.

Future peptide medicine may increasingly involve:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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e programmable pumps e controlled-release systems
* responsive delivery * physiological timing

rather than simply:

LONGER HALF-LIFE.

THE “LONGER IS BETTER” FALLACY

Drug development often assumes:

LONGER HALF-LIFE = BETTER DRUG.

Gonadorelin challenges that idea.
For some pathways:

long exposure creates:

THE WRONG SIGNAL.

With GnRH:

prolonged stimulation can:

TURN OFF THE SYSTEM.

So sometimes:

SHORT + PRECISE

is more physiological than:

LONG + CONSTANT.

This is a major PPl pharmacology principle.
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THE CORE MECHANISM MAP

Gq/PLC/

GONADORELIN  _, PITUITARY GnRHR _, . 7 ' - .

LH + FSH - OVARY

FOLLICULAR DEVELOPMENT
ESTRADIOL

OVULATION

TESTIS

TESTOSTERONE

SPERMATOGENIC SUPPORT

But response depends on:

PULSE PATTERN

PITUITARY CAPACITY

GONADAL CAPACITY
The core concept is:

GONADORELIN IS EXOGENOUS NATIVE GnRH - ITS MOST PHYSIOLOGICAL USE IS NOT SIMPLY TO STIMULATE THE
PITUITARY, BUT TO RECREATE OR TEST THE PULSATILE SIGNAL THE PITUITARY WAS DESIGNED TO RECEIVE.

WHAT THIS MECHANISM MAY SUGGEST

Gonadorelin deserves particular clinical and research relevance in:

* hypothalamic amenorrhea * hypogonadotropic hypogonadism
 central reproductive-axis deficiency  ovulation induction

« fertility restoration * male central hypogonadism

* reproductive-axis challenge testing » delayed puberty evaluation

e central precocious puberty evaluation e pituitary gonadotroph functional testing

* physiological peptide-delivery research

Its strongest conceptual niche is:

REPLACING OR TESTING DEFICIENT HYPOTHALAMIC GnRH SIGNALING.

WHAT THIS MECHANISM DOES NOT PROVE

Gonadorelin biology does not prove that:

» every low-testosterone patient needs Gonadorelin * every woman with amenorrhea has GnRH deficiency
* every infertility pattern responds to pulsatile GhnRH * Gonadorelin works when the pituitary cannot respond
e Gonadorelin restores primary ovarian failure e Gonadorelin restores primary testicular failure

* one occasional dose reproduces physiological * Gonadorelin and hCG are interchangeable

pulsatility
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* Gonadorelin and leuprolide have the same practical * more frequent stimulation is always better

effect
a single stimulation test perfectly localizes every hypothalamic-pituitary disorder

Again:

SIGNAL PRESENCE # CORRECT SIGNAL PATTERN.

THE EVIDENCE, POTENTIAL APPLICATIONS, AND
LIMITATIONS
MOLECULAR IDENTITY

VERY STRONG
Gonadorelin is the pharmaceutical form of:

NATIVE HUMAN GnRH.

Its receptor and downstream endocrine biology are exceptionally well characterized.
PITUITARY PHYSIOLOGY

VERY STRONG
Acute Gonadorelin stimulation reliably increases:

LH + FSH

when responsive pituitary gonadotrophs are present.

Historical diagnostic work demonstrated characteristic post-stimulation gonadotropin responses.

PULSATILE REPLACEMENT PHYSIOLOGY

VERY STRONG
Physiological GnRH pulsatility is required to maintain:

PITUITARY GONADOTROPIN RESPONSIVENESS.

Gonadorelin is uniquely suited to reproduce that native signal because it is:

SHORT ACTING.

HYPOTHALAMIC AMENORRHEA EVIDENCE

STRONG HUMAN CLINICAL EVIDENCE

Pulsatile Gonadorelin has produced:
« follicular development

e ovulation

* pregnancy

at high rates in appropriately selected women with hypothalamic amenorrhea.
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DIAGNOSTIC EVIDENCE
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ESTABLISHED HISTORICALLY, APPLICATION-DEPENDENT TODAY

Gonadorelin stimulation has been used to evaluate:
* pituitary responsiveness * amenorrhea
* delayed puberty * precocious puberty

A study of girls with early pubertal development showed that Gonadorelin-induced LH / FSH responses could help
discriminate central precocious puberty from other pubertal patterns.

e Research

FUNCTIONAL HYPOTHALAMIC AMENORRHEA

This remains one of the most mechanistically elegant applications.

The sequence is:

HYPOTHALAMIC SIGNAL LOW

pituitary still capable - ovary still capable - replace:
GnRH PULSES - restore:
LH + FSH - restore:
OVULATION

This may be one of the cleanest examples of:

PEPTIDE REPLACEMENT MATCHING THE ACTUAL LEVEL OF FAILURE.

BUT FOUNDATION STILL MATTERS

Functional hypothalamic amenorrhea often occurs because of:
* inadequate energy availability * excessive exercise
e psychological stress e systemic illness

If Gonadorelin restores ovulation:

that does not mean:

THE UNDERLYING PHYSIOLOGICAL STRESS HAS DISAPPEARED.

The reproductive axis may have been suppressed for:

A REASON.

So the broader management question remains:

WHY DID THE HYPOTHALAMUS STOP SENDING GnRH?
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Again:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GONADORELIN

SIGNAL REPLACEMENT # FOUNDATION CORRECTION.

HYPOGONADOTROPIC HYPOGONADISM

Gonadorelin becomes highly relevant when:
* sex steroids are low e gonadotropins are low
e pituitary capacity remains e gonads remain functional

Here the goal is:

RE-ENGAGE THE NATIVE AXIS.

That differs fundamentally from:

REPLACE TESTOSTERONE OR ESTRADIOL DIRECTLY.

MALE FERTILITY
In central GnRH deficiency:

pulsatile Gonadorelin may be capable of stimulating:

LH + FSH TOGETHER.

That potentially supports:

* Leydig cells * Sertoli cells

e intratesticular testosterone * spermatogenesis

This is conceptually more complete than:

LH-LIKE SIGNALING ALONE.

But fertility requires:

TIME.

Spermatogenesis takes months.

Again:

ENDOCRINE RESPONSE TODAY = FERTILITY TOMORROW.

DELAYED PUBERTY

Dynamic GnRH testing can provide information about:

PITUITARY DEVELOPMENTAL RESPONSIVENESS.

But interpreting delayed puberty requires integration of:
e growth pattern

* bone age
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e family history

LH / FSH

e sex steroids

e other pituitary hormones
e genetic context

Again:

A GONADORELIN TEST IS ONE PIECE OF THE PATTERN.

PRECOCIOUS PUBERTY

Gonadorelin challenge testing historically helped determine whether:

THE CENTRAL HPG AXIS IS ACTIVE.

The relevance is especially strong when baseline LH is:

NOT DEFINITIVE.

But modern sensitive assays and newer agonist tests have changed practice patterns.

Again:

THE TESTING TECHNOLOGY EVOLVES - THE PHYSIOLOGY DOES NOT.

PITUITARY DISEASE

If Gonadorelin is given and the pituitary does not respond appropriately:

that may point toward:

PITUITARY GONADOTROPH DYSFUNCTION.

But response interpretation can be complicated by:

 chronic hypothalamic deprivation * age
* steroid feedback * baseline gonadotropin reserve
Again:

POOR RESPONSE = AUTOMATIC PITUITARY DESTRUCTION.

GONADORELIN IN WOMEN WITH PCOS

This is an excellent counterexample.
Both:

HYPOTHALAMIC AMENORRHEA
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and:

PCOS

can present with:

ANOVULATION.

But:
¢ Hypothalamic amenorrhea
GnRH drive:

INSUFFICIENT.

PCOS
GnRH pulse frequency may be:

EXCESSIVE / TOO RAPID.

So the same therapy would not make sense for both.

Historical experience found pulsatile GhnRH much less suitable in PCOS than hypothalamic amenorrhea.

Again:

THE SYMPTOM IS NOT THE MECHANISM.

GONADORELIN AND MENOPAUSE

Menopause is another clear non-fit.
After ovarian reserve fails:

LH and FSH are typically:

ALREADY HIGH.

The pituitary is responding.

The problem is:

OVARIAN CAPACITY.

Gonadorelin cannot restore:

LOST FOLLICLES.

This helps illustrate the rule:

DO NOT STIMULATE UPSTREAM WHEN THE DOWNSTREAM SYSTEM IS ALREADY MAXIMALLY

ASKING FOR HELP.

WHAT WE KNOW

Gonadorelin is the exogenous pharmaceutical form of native human GnRH.
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It is a 10-amino-acid peptide.

Its primary receptor is the pituitary GnRH receptor.

GnRHR activation stimulates pituitary LH and FSH secretion.

Gonadorelin therefore acts one level above the gonadotropins and one level below Kisspeptin.

The reproductive hierarchy is:

KISSPEPTIN » GnRH / GONADORELIN -» LH / FSH - GONADS.

Gonadorelin is mechanistically different from hCG.

hCG acts directly at the gonadal LH / hCG receptor.

Gonadorelin requires the pituitary to generate endogenous LH and FSH.

Gonadorelin is also fundamentally different from long-acting GnRH agonists.

Its short duration allows physiological pulsatile use rather than prolonged receptor desensitization.

Pulsatile Gonadorelin can recreate the temporal pattern of endogenous GnRH.

That can restore gonadotropin secretion in selected forms of hypothalamic GnRH deficiency.

Human fertility studies in hypothalamic amenorrhea demonstrated very high ovulation rates with pulsatile Gonadorelin.
One series reported ovulation in 91% of women with primary and 96% with secondary hypothalamic amenorrhea.

Other historical studies reported high pregnancy rates and relatively low hyperstimulation risk compared with direct
gonadotropin therapy in appropriately selected women.

This is strong evidence that replacing the missing hypothalamic signal can restore reproductive physiology when
downstream systems remain intact.

Gonadorelin can also be used as a dynamic pituitary challenge.
An acute dose followed by LH and FSH measurement can provide information about pituitary responsiveness.
Gonadorelin stimulation has historically been used in the evaluation of precocious puberty.

But a single stimulation test does not always cleanly distinguish hypothalamic from pituitary disease because chronic
absence of GnRH can itself reduce pituitary responsiveness.

Repeated physiological pulses may prime the pituitary and reveal capacity that a single challenge does not.
Gonadorelin should not be assumed to work in primary ovarian or testicular failure.

In those settings, the downstream gonad cannot adequately respond even when the pituitary signal is strong.
Gonadorelin also should not be assumed to be interchangeable with hCG during male hormone therapy.

hCG directly stimulates Leydig-cell LHCGR.

Gonadorelin must first stimulate the pituitary to release LH and FSH.

That difference becomes especially important when exogenous sex steroids are suppressing the pituitary.

WHAT WE THINK MAY BE HAPPENING

Gonadorelin may be best understood as:

THE ABILITY TO GIVE THE HYPOTHALAMIC COMMAND SIGNAL BACK TO THE BODY.

Imagine a woman with hypothalamic amenorrhea.

Her ovaries may still contain:

FUNCTIONAL FOLLICLES.
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Her pituitary may still produce:

LH + FSH.

But the hypothalamus is not sending:

THE GnRH RHYTHM.

So:

the ovary appears:

“INACTIVE.”

But the real problem is:

UPSTREAM.

Pulsatile Gonadorelin supplies:

THE MISSING MESSAGE.

The pituitary LH and FSH recz:‘vee:ﬁzr!mal A follicle
wakes up. — pulses resume. 7 . h - develops.
instructions.
In that case:

the peptide did not:

—5 Estradiol rises.

Ovulation
- occurs.

FORCE THE OVARY TO WORK.

It restored:

THE INFORMATION THE OVARY WAS WAITING FOR.

That is a much deeper concept.

WHAT REMAINS CONTEXT-DEPENDENT

Important questions include:

What is the optimal Gonadorelin pulse frequency for different patients?
Should pulse frequency vary across the menstrual cycle?

What dose best reproduces endogenous portal GnRH exposure?

How does route alter pituitary exposure?

Which patients with functional hypothalamic amenorrhea respond fastest?
How much should energy availability be restored before fertility treatment?
Which forms of congenital GnRH deficiency respond to Gonadorelin?

How should severe chronic hypothalamic suppression be primed?

Which male hypogonadotropic states respond best?

Can pulsatile Gonadorelin restore spermatogenesis as effectively as combined gonadotropins?

How should Gonadorelin be compared with hCG + FSH for male fertility?
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How much does concurrent testosterone therapy impair Gonadorelin responsiveness?

Can physiological pulsatility be reproduced adequately without an infusion pump?

What technology could make pulsatile peptide delivery more practical?

Can wearable programmable delivery systems revive interest in Gonadorelin therapy?

Which dynamic stimulation protocols best identify pituitary reserve?

How should Gonadorelin testing be integrated with modern ultrasensitive LH assays?

Which puberty disorders still benefit from GnRH stimulation testing?

Can repeated Gonadorelin testing distinguish chronic hypothalamic deprivation from pituitary disease?
How does obesity alter pituitary GnRH responsiveness?

How does PCOS change GnRHR signaling?

How do hyperprolactinemia and opioids alter Gonadorelin response?

How does chronic exogenous androgen exposure affect gonadotroph sensitivity?

How quickly does the reproductive axis recover after Gonadorelin discontinuation?

Can future pulsatile delivery systems make native GnRH pharmacology more clinically accessible?
Again:

these are the questions needed to move from:

SYNTHETIC GnRH

to:

PRECISION PHYSIOLOGICAL REPRODUCTIVE-AXIS REPLACEMENT.
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THE PRAXIS LENS

DO NOT BEGIN WITH GONADORELIN

Begin with:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GONADORELIN

IS THE MISSING REPRODUCTIVE SIGNAL ACTUALLY AT THE HYPOTHALAMIC GnRH LEVEL?

Gonadorelin is especially relevant when:

Then:
PHYSIOLOGY
PATTERN - MECHANISM - EVIDENCE - RISK —3 MONITORING _, DECISION
PHYSIOLOGY
Normal reproductive signaling requires:
Kisf&eg;i“/ pulsatile GAnRH _, pituitary GARHR _,  LH + FSH  _, f”g"::::;a' - ;:;::ﬁ;‘:::;s

THE HYPOTHALAMIC GnRH STEP IS DEFICIENT BUT THE DOWNSTREAM AXIS IS PRESERVED.

PATTERN
What is actually present?

hypothalamic amenorrhea?
low LH / FSH?

low testosterone?

delayed puberty?
infertility?

chronic energy deficiency?
pituitary disease?

primary gonadal failure?

Again:

LOW SEX HORMONES ARE NOT ENOUGH.

The location matters.

MECHANISM
Does Gonadorelin address:

THE FAILED NODE?
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Hypothalamic GnRH low - pituitary responsive - gonad responsive
then:
YES - STRONG MECHANISTIC FIT.
If:
pituitary cannot release LH / FSH - Gonadorelin may fail.
If:
gonads cannot respond - Gonadorelin may raise LH / FSH without restoring:

THE FINAL FUNCTION.
Again:

THE ENTIRE CHAIN HAS TO WORK.

EVIDENCE

Ask:

WHAT APPLICATION ARE WE DISCUSSING?

Pulsatile therapy for hypothalamic amenorrhea?

STRONG HUMAN CLINICAL EVIDENCE.

Dynamic pituitary testing?

ESTABLISHED PHYSIOLOGICAL / HISTORICAL CLINICAL USE.

Precocious puberty evaluation?

HUMAN DIAGNOSTIC EVIDENCE.

PCOS treatment?

MUCH LESS MECHANISTICALLY APPROPRIATE.

Primary ovarian or testicular failure?

POOR MECHANISTIC FIT.
Again:

THE SAME MOLECULE CAN BE HIGH-VALUE OR LOW-VALUE DEPENDING ON WHERE THE AXIS
FAILED.
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RISK

When Gonadorelin is used physiologically:

the major risk concept is not usually:
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“THE PEPTIDE IS DANGEROUS.”

The more important issues are:

e incorrect patient selection * inappropriate stimulation
* multiple ovulation / pregnancy risk in fertility therapy  ovarian hyper-response
* delivery-device complications in pump-based therapy

treatment of the downstream symptom without correcting severe energy deficiency

e assuming intermittent casual dosing reproduces a true pulsatile regimen

Older pulsatile treatment series generally reported relatively low hyperstimulation rates when used in appropriately
selected hypothalamic amenorrhea populations.

Again:

PHYSIOLOGICAL DELIVERY DOES NOT MEAN ZERO RISK.

MONITORING

Monitoring should follow:

THE AXIS RESPONSE.
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FEMALE FERTILITY

LH
FSH

 estradiol
e ovulation

e pregnancy

« follicular development

e progesterone

MALE REPRODUCTIVE FUNCTION

LH
FSH

* testosterone

* semen analysis

* testicular response

» fertility outcome

DIAGNOSTIC STIMULATION

¢ baseline LH / FSH

e timed post-Gonadorelin LH / FSH

e pubertal / reproductive context

FOUNDATIONAL PHYSIOLOGY

e energy availability
e exercise load

e prolactin

* body weight
* stress

e thyroid status

* broader pituitary function

Again:

monitor:

THE LEVEL BELOW THE SIGNAL.

THE PRAXIS

MECHANISM
Gonadorelin is:

5

EXOGENOUS NATIVE GnRH.

Its dominant pathway is:

GONADORELIN - PITUITARY GnRHR - LH + FSH -» GONADS.

Its defining pharmacological feature is:

SHORT-ACTING, PULSE-COMPATIBLE SIGNALING.

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

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GONADORELIN




s

EVIDENCE

Native receptor biology:

VERY STRONG.

Pituitary stimulation:

VERY STRONG.

Pulsatile hypothalamic-amenorrhea treatment:

STRONG HUMAN CLINICAL EVIDENCE.

Dynamic reproductive-axis testing:

ESTABLISHED HISTORICALLY.

Primary gonadal failure:

POOR FIT.

RISK

The major conceptual mistake is:
TREATING GONADORELIN LIKE A LONG-ACTING GnRH AGONIST OR LIKE hCG.
It is neither.

Its value comes from:

RECREATING THE NATIVE GnRH SIGNAL.

And the native signal is:

PULSATILE.

MONITORING

Monitor:

PITUITARY RESPONSE + GONADAL FUNCTION.

If the hypothalamic signal was truly the missing node:
LH / FSH should recover.
Then:

the gonad should produce:

THE DESIRED FUNCTIONAL RESPONSE.
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PATIENT CONTEXT

A woman with:

FUNCTIONAL HYPOTHALAMIC AMENORRHEA

is not identical to:

someone with:

PCOS.

A man with:

HYPOTHALAMIC GnRH DEFICIENCY

is not identical to:

someone with:

PRIMARY TESTICULAR FAILURE.

A patient with:

PITUITARY FAILURE

is not identical to:

someone with:

INTACT PITUITARY FUNCTION BUT MISSING HYPOTHALAMIC SIGNAL.

Same peptide.
Different:

LEVEL OF FAILURE.
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SEVEN QUESTIONS TO ASK BEFORE GONADORELIN

1. WHERE IS THE REPRODUCTIVE AXIS ACTUALLY FAILING?

hypothalamus?
pituitary?
ovary?

testis?

2. IS NATIVE GnRH PULSATILITY THE MISSING SIGNAL?

This is the central question.

3. CAN THE PITUITARY RESPOND TO GnRH?

If not:

Gonadorelin may be:

THE WRONG LEVEL OF INTERVENTION.

4. CAN THE GONADS RESPOND TO LH / FSH?

Again:

upstream restoration requires:

DOWNSTREAM CAPACITY.

5. 1S THE INTENT DIAGNOSTIC OR THERAPEUTIC?

stimulation test?
ovulation restoration?

fertility?

reproductive-axis localization?

6. WHAT SIGNAL PATTERN IS REQUIRED?

A one-time challenge and:

A TRUE PULSATILE REPLACEMENT REGIMEN

are very different interventions.
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7. WHAT WOULD DEFINE SUCCESS?

Not:

“LH WENT UP AFTER GONADORELIN."”

But:

THE MISSING HYPOTHALAMIC SIGNAL WAS CORRECTLY IDENTIFIED, THE PITUITARY RESPONDED, THE GONADS
EXECUTED THE SIGNAL, AND THE ACTUAL REPRODUCTIVE FUNCTION - OVULATION, SEX-STEROID PRODUCTION,
SPERMATOGENESIS, PUBERTAL RESPONSE, OR DIAGNOSTIC CLARITY - IMPROVED.
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KEY TAKEAWAYS

Gonadorelin is the exogenous pharmaceutical form of native human GnRH.

It is a 10-amino-acid peptide.

It acts at the pituitary GnRH receptor.

GnRHR activation stimulates endogenous LH and FSH release.

Gonadorelin therefore acts one level below Kisspeptin and one level above LH and FSH.

The reproductive hierarchy is:

KISSPEPTIN -» GnRH / GONADORELIN - LH + FSH -» GONADS.

Gonadorelin is fundamentally different from hCG.

hCG bypasses the pituitary and acts directly at the gonadal LH / hCG receptor.

Gonadorelin requires functional pituitary gonadotrophs.

Gonadorelin is also fundamentally different from long-acting GnRH agonists such as leuprolide.
Its native short-acting pharmacology allows physiological pulsatile stimulation.

Long-acting GnRH agonists instead create sustained exposure and eventually suppress pituitary gonadotropin secretion
through receptor desensitization.

With Gonadorelin, timing is not just a dosing detail.

Timing is part of the mechanism.

Pulsatile Gonadorelin can replace deficient hypothalamic GnRH signaling.

This has particularly strong historical clinical evidence in hypothalamic amenorrhea.

In one study of 109 women, ovulation occurred in approximately 91% of women with primary and 96% with secondary
hypothalamic amenorrhea.

Other human series reported high pregnancy rates with relatively low hyperstimulation and multiple-pregnancy rates
compared with conventional direct gonadotropin therapy.

That makes Gonadorelin one of the cleanest examples of replacing the actual missing signal rather than bypassing the
system.

The therapy works best when the defect is upstream - at the hypothalamic GnRH level - while the pituitary and gonads
remain capable.

If the pituitary cannot respond, Gonadorelin cannot create LH and FSH effectively.

If the gonads cannot respond, raising LH and FSH will not restore final reproductive function.

This means the location of failure is central to patient selection.

Gonadorelin can also be used as a physiological challenge test.

Give the peptide, then measure the pituitary response.

Historical studies used Gonadorelin stimulation to assess amenorrhea and pituitary responsiveness.
Gonadorelin stimulation has also been used in evaluating precocious puberty.

This demonstrates an important PPl concept: a peptide can be useful because it generates information, not only because
it treats disease.

A single stimulation test also has limits.

Chronic absence of GnRH can leave the pituitary relatively under-primed, so a weak immediate response does not
always prove irreversible pituitary failure.

Repeated physiological pulsing may reveal more reserve than one isolated challenge.

Gonadorelin is especially mechanistically coherent in functional hypothalamic amenorrhea.
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But restoring ovulation does not remove the low energy availability, excessive exercise, or stress that may have caused
hypothalamic suppression.

Again: restoring the signal and restoring the physiological foundation are not the same thing.

Gonadorelin may also be mechanistically relevant in selected men with hypothalamic GnRH deficiency because it can
stimulate both LH and FSH.

That is potentially more complete reproductive-axis activation than hCG alone, which primarily provides an LH-like
signal.

However, Gonadorelin should not simply be assumed to substitute for hCG during testosterone therapy.
Exogenous testosterone suppresses pituitary gonadotropins.

hCG bypasses that suppression and acts directly on Leydig cells.

Gonadorelin requires the pituitary to remain responsive to each GnRH pulse.

These are different strategies.

Gonadorelin is generally a poor mechanistic fit for primary ovarian or testicular failure.

If LH and FSH are already high, the pituitary is already sending a strong gonadal signal.

Turning that signal up further does not recreate lost ovarian follicles or testicular capacity.
Gonadorelin and PCOS also illustrate why identical symptoms can represent opposite mechanisms.
Hypothalamic amenorrhea involves inadequate GnRH signaling.

PCOS may involve excessively rapid GnRH pulse activity.

Both can produce anovulation.

But one may logically benefit from pulse replacement while the other may not.

* The best question is not “does Gonadorelin raise LH and FSH?”

The better question is “is deficient hypothalamic GnRH pulsatility truly the failed node, can the pituitary respond to a
physiological GnRH signal, can the gonads execute the resulting LH and FSH instructions, and will recreating that rhythm
restore meaningful reproductive function rather than merely changing a laboratory value?”
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THE BOTTOM LINE

Gonadorelin may be one of the purest examples of:
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PHYSIOLOGICAL PEPTIDE REPLACEMENT.

Not because it lasts:

LONGER.

Not because it binds the receptor:

MORE STRONGLY.

Not because it creates:

SUPRAPHYSIOLOGICAL SIGNALING.

But because it can reproduce:

THE SIGNAL THE BODY WAS SUPPOSED TO MAKE IN THE FIRST PLACE.

Think about functional hypothalamic amenorrhea.
The ovary may still work.

The pituitary may still work.

But:

THE HYPOTHALAMIC GnRH RHYTHM HAS DISAPPEARED.

So the downstream system goes quiet.

Pulsatile Gonadorelin essentially says:

LET'S PUT THE RHYTHM BACK.

Pulse. - LH / FSH. - Pause. —5 Receptor resets. _, Another pulse. _,

That is completely different from simply giving:

The
reproductive
axis begins
functioning
again.

MORE HORMONE.

And it highlights one of the biggest mistakes in modern pharmacology:

ASSUMING LONGER ACTION IS ALWAYS BETTER.

For GnRH biology:

long continuous stimulation can produce:

THE OPPOSITE EFFECT.
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A short signal delivered at:

THE RIGHT TIME

can be more physiologically powerful than:

A CONSTANT SIGNAL.

Gonadorelin also completes an important reproductive hierarchy:

KISSPEPTIN
asks the GnRH neuron to activate. - GONADORELIN
replaces the GnRH signal itself. - LH + FSH
carry the message from the pituitary. - hCG

can bypass that entire upstream system and directly stimulate the LH receptor at the gonad.

So peptide medicine is not simply:

WHICH MOLECULE CAN RAISE TESTOSTERONE OR TRIGGER OVULATION?

The deeper question is:

WHERE SHOULD WE ENTER THE SYSTEM?

At the:
hypothalamus?
pituitary?
gonad?

final hormone?

And that depends entirely on:

WHERE THE SYSTEM FAILED.
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So the Praxis question becomes:

“IS hypothalamic GnRH pulsatility truly the missing signal, is the pituitary still capable of translating that signal into LH
and FSH, are the ovaries or testes still capable of responding, and can recreating the native temporal pattern restore

reproductive function more physiologically than bypassing the system with downstream hormones?”

That is the difference between:

CALLING GONADORELIN A GnRH DRUG

and:

UNDERSTANDING PHYSIOLOGICAL SIGNAL REPLACEMENT.

FINAL RECALL

LOCATE PULSE VERIFY
Match Gonadorelin to a missing . Confirm pituitary response and
. Recreate timing, not merely exposure N
hypothalamic command gonadal function

STOP MEMORIZING PEPTIDES. START UNDERSTANDING THE SYSTEM.

Praxis Peptide Institute provides educational information and is not a substitute for individualized medical diagnosis or treatment. Gonadorelin is the exogenous
pharmaceutical form of native GnRH and acts primarily at pituitary GnRH receptors to stimulate endogenous LH and FSH release. Its effects depend strongly on
timing, pituitary responsiveness, gonadal reserve, sex-steroid feedback, and the level of the reproductive-axis defect. Pulsatile Gonadorelin has strong human

evidence in appropriately selected hypothalamic amenorrhea, while acute Gonadorelin challenge testing has historically been used to assess pituitary and
pubertal-axis responsiveness. Its role should be distinguished carefully from long-acting GnRH agonists, direct gonadotropin therapy, hCG, and downstream
sex-hormone replacement because each intervention enters the reproductive axis at a different level.
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