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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 Tirzepatide; the remaining pages add

mechanism, evidence, context, and nuance.

01

02

03

04

05
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08

IDENTITY
A 39-amino-acid synthetic peptide engineered for once-weekly dual activation of GIPR and GLP-1R.

ARCHITECTURE
It is not simply stronger semaglutide; adding GIPR creates a different receptor ratio, tissue pattern,
and metabolic state.

PANCREAS
Two incretin inputs amplify glucose-dependent insulin secretion and regulate glucagon according to
glycemic context.

BRAIN + GUT
Central, vagal, and gastric effects reduce energy intake, but complementary signaling is broader than
gastric braking alone.

OUTCOMES
Human evidence supports type 2 diabetes, substantial obesity treatment, and moderate-to-severe
OSA in adults with obesity.

EVOLVING
MASH, kidney, cardiovascular, reproductive, and reward-related applications require claim-specific
evidence interpretation.

PRESERVE
Large weight loss raises the importance of protein, resistance training, lean mass, bone, hydration,
nutrition, and function.

PRAXIS QUESTION
Why is dual agonism needed, what disease system is targeted, what must be preserved, and did that
outcome improve?

ONE-SENTENCE MEMORY

TIRZEPATIDE CREATES A SUSTAINED DUAL-INCRETIN STATE: GIPR AND GLP-1R WORK TOGETHER

TO CHANGE GLUCOSE CONTROL, APPETITE, AND NUTRIENT HANDLING.
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UNDERSTAND THE PEPTIDE

Tirzepatide is a long-acting synthetic peptide that activates two incretin receptors at once:

GIPR

and:

GLP-1R.

That makes it fundamentally different from semaglutide.

Semaglutide is primarily:

A GLP-1 RECEPTOR AGONIST.

Tirzepatide is:

A DUAL INCRETIN RECEPTOR AGONIST.

That distinction matters because tirzepatide does not simply produce:

“MORE GLP-1 EFFECT.”

It creates:

A DIFFERENT RECEPTOR NETWORK STATE.

The two receptors overlap in some functions.

But they are not redundant.

GLP-1R contributes strongly to:
e glucose-dependent insulin secretion * glucagon suppression during hyperglycemia
* appetite reduction e satiation
 gastric-emptying slowing

GIPR contributes strongly to:

e glucose-dependent insulin secretion e adipose nutrient handling
e central energy-balance signaling  potential modulation of GLP-1-related aversion /
nausea

* broader nutrient-partitioning biology
When combined:
the clinical result can exceed what either pathway would suggest in isolation.

This is why tirzepatide has become one of the strongest examples of:

MULTI-RECEPTOR PEPTIDE PHARMACOLOGY.

In obesity, the SURMOUNT-1 trial showed substantial sustained weight reduction over 72 weeks.

In type 2 diabetes, SURPASS-2 showed tirzepatide produced greater Alc and weight reductions than semaglutide 1 mg
at the tested doses.

By 2025, a direct obesity comparison also showed greater mean weight loss with tirzepatide than semaglutide over 72
weeks.
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And the story expanded further.

Tirzepatide has also demonstrated clinically meaningful effects in:
* obstructive sleep apnea

* MASH with fibrosis

* broader cardiometabolic disease

with the FDA approving Zepbound in December 2024 for moderate-to-severe obstructive sleep apnea in adults with
obesity.

A better description is:

TIRZEPATIDE IS AN ENGINEERED DUAL-INCRETIN PEPTIDE THAT COMBINES GLP-1R AND GIPR SIGNALING TO ALTER
APPETITE, INSULIN SECRETION, GLUCAGON BIOLOGY, NUTRIENT PARTITIONING, BODY WEIGHT, GLYCEMIC CONTROL,
AND MULTIPLE OBESITY-RELATED DISEASE SYSTEMS.

That is the core biology.

WHAT IS TIRZEPATIDE?

Tirzepatide is a:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE

39-AMINO-ACID SYNTHETIC PEPTIDE.

It was engineered to activate:

GIPR

GLP-1R
with a pharmacological profile designed for:

ONCE-WEEKLY ADMINISTRATION.

It also uses lipidation / albumin-binding principles to extend systemic exposure.

So once again:

THE THERAPEUTIC INNOVATION IS NOT ONLY RECEPTOR CHOICE.

It is also:

PHARMACOKINETIC ENGINEERING.

Native GIP and GLP-1 are:

SHORT-LIVED MEAL SIGNALS.

Tirzepatide turns those receptor concepts into:

SUSTAINED DUAL-RECEPTOR PHARMACOLOGY.

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

* Native GIP
native GLP-1 - brief meal-linked signals
engineered dual albumin-associated GIPR + GLP-1R
Tirzepatide — 9 agonist — prolonged exposure — ACTIV[I:ZIYOSN FOR Potential:

GLUCOSE CONTROL + APPETITE REDUCTION + WEIGHT LOSS + METABOLIC REMODELING

Again:

PHYSIOLOGY BECOMES PHARMACOLOGY THROUGH TIME EXTENSION.

WHY TIRZEPATIDE IS NOT “JUST STRONGER
SEMAGLUTIDE”

This is probably the most important conceptual distinction.

If tirzepatide were simply:

A STRONGER GLP-1 DRUG,

then its biology could be explained entirely by:

GLP-1R.
But that would ignore:
GIPR.
And GIPR changes:
* insulin physiology * CNS signaling
e adipose biology * tolerability
* nutrient partitioning * receptor interactions

The 2025 head-to-head obesity trial showed greater mean weight reduction with tirzepatide than semaglutide, but that
does not mean the only difference is “strength.” It is a distinct dual-receptor drug architecture.

Again:

GREATER CLINICAL EFFECT # SAME MECHANISM AT HIGHER INTENSITY.

THE DUAL-RECEPTOR MODEL

Tirzepatide - GIPR

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 06
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Gs - cAMP - insulin secretion

¢ adipose signaling

* CNS / appetite-related effects

plus:
GLP-1R
Gs - cAMP - insulin secretion
¢ glucagon restraint
 gastric slowing
* appetite reduction
Together: - GREATER METABOLIC REPROGRAMMING

The central concept is:

TIRZEPATIDE CREATES A COMBINED INCRETIN STATE THAT CANNOT BE FULLY PREDICTED FROM
EITHER GIP OR GLP-1 ALONE.

TIRZEPATIDE AND INSULIN

Both GIPR and GLP-1R can amplify:

GLUCOSE-DEPENDENT INSULIN SECRETION.

So tirzepatide has:

TWO INCRETIN INPUTS

converging on the beta cell.

beta-cell metabolic signal LS o (T el

Glucose rises. .
activates.

amplification.
Again:
THE DRUG DOES NOT FORCE INSULIN RELEASE INDEPENDENTLY OF GLUCOSE.

That glucose dependence is important.

THE BETA-CELL MODEL

Glucose T - beta-cell Ca?+ signaling - insulin release

Tirzepatide - GIPR + GLP-1R - cAMP 1 —3 INSULIN AMPLIFICATION

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

cAMP-dependent —» insulin secretion increases.

07

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE




s

Again:
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DUAL SIGNALING ON THE SAME CELL CAN CREATE GREATER FUNCTIONAL OUTPUT.

TIRZEPATIDE AND GLUCAGON

The glucagon story is more complex because:

GLP-1R signaling tends to suppress:

INAPPROPRIATE GLUCAGON DURING HYPERGLYCEMIA.

But GIPR signaling can support glucagon in:

LOWER-GLUCOSE CONDITIONS.

This may allow a more nuanced:

GLUCOSE-STABILIZING SYSTEM.

So tirzepatide does not simply:

SHUT OFF GLUCAGON.

It creates:

CONTEXT-DEPENDENT INCRETIN SIGNALING.

Again:

THE FED-STATE RESPONSE AND HYPOGLYCEMIA RESPONSE ARE NOT IDENTICAL.

THE GLUCAGON-BALANCE MODEL

High glucose - GLP-1R effect contributes to:

GLUCAGON RESTRAINT

Lower glucose - GIPR-related physiology may help preserve:

COUNTER-REGULATORY GLUCAGON

Again:

DUAL-RECEPTOR PHARMACOLOGY MAY CREATE MORE FLEXIBLE GLUCOSE CONTROL THAN A SINGLE OVERSIMPLIFIED
“GLUCAGON DOWN" MODEL.

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

One of the most clinically visible effects is:

REDUCED FOOD INTAKE.

Patients may experience:

e earlier fullness * reduced meal size
* reduced cravings * less food-seeking drive

* less reward salience

GLP-1R clearly contributes strongly.
But GIPR may modify:

THE QUALITY OF THE CNS RESPONSE.

Some mechanistic models suggest GIPR activation may help reduce:

GLP-1-ASSOCIATED AVERSIVE / NAUSEA SIGNALING

while still supporting weight loss.
That possibility remains an active area of study.

Again:

GIP MAY NOT SIMPLY ADD MORE APPETITE SUPPRESSION.

It may change:

HOW THE APPETITE-SUPPRESSION SYSTEM FEELS AND FUNCTIONS.

THE CNS MODEL

GLP-1R + GIPR in central / gut-brain

Tirzepatide networks food reward !
e satiation T
e food intake |
potentially:
aversive signaling balanced - ENERGY INTAKE FALLS
Again:

the clinically relevant endpoint is:

LESS ENERGY ENTERING THE SYSTEM.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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TIRZEPATIDE AND GASTRIC EMPTYING

The GLP-1R component can slow:
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GASTRIC EMPTYING.

This can help blunt:

POSTPRANDIAL GLUCOSE EXCURSIONS.

But as with semaglutide:
gastric effects should not be mistaken for the entire explanation of weight loss.

Long-term weight reduction is much more strongly tied to:

SUSTAINED LOWER ENERGY INTAKE.

Again:

GASTRIC BRAKING CONTRIBUTES.

It is not:

THE WHOLE DRUG.

GIP MAY MATTER BECAUSE IT IS NOT JUST ANOTHER
GASTRIC BRAKE

This is important.

GIP does not produce the same degree of:

GASTRIC-EMPTYING SLOWING

as GLP-1.

So dual agonism may add metabolic benefit without simply adding:

MORE DELAYED GASTRIC EMPTYING.

Again:

COMPLEMENTARY SIGNALS ARE MORE USEFUL THAN DUPLICATE SIGNALS.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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TIRZEPATIDE AND WEIGHT LOSS

SURMOUNT-1 provided major validation.
The trial enrolled adults with obesity or overweight plus at least one weight-related complication, without diabetes.
At 72 weeks:

tirzepatide produced:

SUBSTANTIAL AND SUSTAINED BODY-WEIGHT REDUCTION.

This shifted expectations of pharmacologic obesity treatment.
Historically:

10% weight loss was considered:

VERY GOOD.

With modern incretin pharmacology:
much larger mean reductions became achievable in many patients.

Again:

PEPTIDE ENGINEERING CHANGED THE THERAPEUTIC CEILING.

THE SURMOUNT-1 MODEL

Obesity - tirzepatide weekly - appetite |
* energy intake !

glycemic / metabolic physiology

. body weight falls substantially - cardiometabolic markers improve
improves

Again:

THE DRUG CHANGES THE ENERGY-BALANCE SYSTEM.

TIRZEPATIDE VS SEMAGLUTIDE FOR OBESITY

This comparison is important because it is no longer theoretical.
In a direct 72-week obesity trial published in 2025:

mean weight change was approximately:

e —20.2% with tirzepatide

versus:

—13.7% with semaglutide.

Waist circumference also decreased more with tirzepatide.

Again:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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the question is not:

“WHICH DRUG IS STRONGER?”

The better question is:

“WHAT DOES ADDING GIPR SIGNALING DO TO THE GLP-1R NETWORK?”

That is the scientifically interesting question.

TIRZEPATIDE AND TYPE 2 DIABETES

Tirzepatide has extremely strong evidence in:

TYPE 2 DIABETES.

It improves:
* Alc « fasting glucose
* postprandial glucose * body weight
* insulin sensitivity indirectly through weight loss * broader metabolic risk factors

SURPASS-2 directly compared tirzepatide with semaglutide 1 mg in type 2 diabetes.
Tirzepatide at all tested doses was superior for Alc reduction and produced greater weight loss.

Again:

DUAL INCRETIN SIGNALING CAN OUTPERFORM SINGLE-RECEPTOR SIGNALING IN DEFINED

CONTEXTS.
Type 2 diabetes - beta-cell dysfunction
e insulin resistance * inappropriate glucagon
» excess caloric intake * Tirzepatide
GIPR + GLP-1R - insulin response 1
e glucagon regulation improves
» food intake !
weight ! insulin resistance improves RSSO Dl R SE RS
9 - P - IMPROVEMENT

This is systems pharmacology.

TIRZEPATIDE AND BETA-CELL CAPACITY

As with semaglutide:

the beta cell still has to exist.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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Tirzepatide can amplify:
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BETA-CELL RESPONSE.

But if beta-cell mass is:

SEVERELY DEPLETED,

there is less target capacity.

Again:

DUAL AGONISM DOES NOT CREATE A NEW BETA CELL OUT OF NOTHING.

The receptor requires:

FUNCTIONAL CELLULAR MACHINERY.

TIRZEPATIDE AND INSULIN RESISTANCE

Tirzepatide can substantially improve:

INSULIN SENSITIVITY.

Much of this likely occurs through:

e weight loss e visceral-fat reduction
* reduced ectopic lipid * improved hepatic metabolism
* lower caloric intake

There may also be direct or indirect GIPR-related adipose effects.

Again:

THE RESULT CAN BE REAL EVEN WHEN THE EXACT CONTRIBUTION OF EACH RECEPTOR REMAINS
INCOMPLETE.

TIRZEPATIDE AND ADIPOSE BIOLOGY

This is one of the major reasons GIP matters.

GIPR signaling interacts with:

ADIPOSE NUTRIENT PARTITIONING.

The older model assumed:

GIP

fat storage - obesity

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

GIPR AGONISM SHOULD BE BAD.

Tirzepatide forced that model to be reconsidered.

If dual agonism produces:

LARGE WEIGHT LOSS

then GIPR cannot be reduced to:

A FAT-GAIN RECEPTOR.

Again:

ADIPOSE STORAGE BIOLOGY IS MORE COMPLEX THAN “FAT IN = BAD.”

THE ADIPOSE-BUFFER MODEL

Healthy adipose tissue can:

BUFFER EXCESS ENERGY.

If lipid is stored safely in adipose: - less may spill into:
e liver
* muscle
* pancreas
Potentially: - less lipotoxicity - better insulin sensitivity
Again:

WHERE FAT GOES CAN MATTER AS MUCH AS HOW MUCH FAT EXISTS.

TIRZEPATIDE AND VISCERAL FAT

Tirzepatide-associated weight loss tends to reduce:

WAIST CIRCUMFERENCE + VISCERAL ADIPOSITY.

That matters because visceral fat is associated with:

e insulin resistance  inflammatory signaling
* fatty liver  cardiovascular risk
The direct obesity comparison showed a larger reduction in waist circumference with tirzepatide than semaglutide.

Again:

THE QUALITY OF WEIGHT LOSS MATTERS.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 14

~N




s

TIRZEPATIDE AND BODY COMPOSITION

As with all major weight-loss interventions:
weight loss includes:

e fat mass

* some lean mass

That means the question should not be:

HOW FAST CAN THE PATIENT LOSE WEIGHT?

The question should be:

HOW MUCH FAT CAN WE REMOVE WHILE PRESERVING MUSCLE, BONE, NUTRITION, AND
FUNCTION?

Again:

SCALE WEIGHT IS AN INCOMPLETE ENDPOINT.

THE BODY-COMPOSITION MODEL

Tirzepatide - energy intake | - weight |
Desired:
FAT MASS 1l
Preserve:
LEAN MASS
STRENGTH
PROTEIN INTAKE
FUNCTION
Again:
THE BEST WEIGHT LOSS IS NOT THE MOST WEIGHT LOSS.
Itis:

THE MOST BENEFICIAL BODY-COMPOSITION CHANGE.

TIRZEPATIDE AND SARCOPENIA RISK

The concern becomes greater in:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 15
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* older adults * low-muscle patients

e frailty * low protein intake

 very rapid weight loss » sedentary patients
Again:

a patient may become:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE

LIGHTER

but:

PHYSIOLOGICALLY WEAKER.

That is not a successful endpoint.

TIRZEPATIDE AND PROTEIN

Strong appetite reduction can reduce:

PROTEIN INTAKE WITHOUT THE PATIENT REALIZING IT.

The patient may simply eat:

LESS OF EVERYTHING.

So if therapy is producing substantial weight loss:
nutrient hierarchy becomes important.

Priority often includes:

ADEQUATE PROTEIN + MICRONUTRIENTS + HYDRATION

before filling the remaining appetite with:

LOW-NUTRIENT CALORIES.

Again:

LOW APPETITE MAKES FOOD QUALITY MORE IMPORTANT, NOT LESS.

TIRZEPATIDE AND RESISTANCE TRAINING

Resistance training sends a strong:

LEAN-TISSUE RETENTION SIGNAL.

Without it:
calorie restriction increases the likelihood that some lean mass will be lost.

Again:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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tirzepatide does not remove:
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THE BASIC RULES OF MUSCLE PHYSIOLOGY.

The drug changes appetite.

The training program changes:

WHAT TISSUE THE BODY IS TOLD TO PRESERVE.

TIRZEPATIDE AND OBSTRUCTIVE SLEEP APNEA

This became a major new clinical development.
The SURMOUNT-OSA trials evaluated tirzepatide in adults with:

MODERATE-TO-SEVERE OSA + OBESITY.

Tirzepatide significantly improved sleep-apnea severity and several related outcomes.
In December 2024, the FDA approved Zepbound for:

MODERATE-TO-SEVERE OBSTRUCTIVE SLEEP APNEA IN ADULTS WITH OBESITY

along with reduced-calorie diet and increased physical activity.
This was the first FDA-approved medication specifically for this OSA population.

That is a major conceptual shift.

WHY THE OSA APPROVAL MATTERS

It demonstrates that:

TREATING OBESITY CAN TREAT AN ORGAN-SYSTEM DISEASE CAUSED PARTLY BY OBESITY.

OSA is not simply:

“A SLEEP PROBLEM.”

In many patients:

upper-airway mechanical loading is strongly influenced by:

ADIPOSE TISSUE.

Reduce that burden. - airway collapsibility can improve.

Again:

METABOLIC THERAPY CAN BECOME PULMONARY / SLEEP MEDICINE.

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

fat deposition around
Obesity - upper airway / reduced
airway mechanics

airway collapse during

sleep apnea / hypopnea

mechanical airway burden

Tirzepatide —= weight 1

OSA severity |

Again:
the benefit is likely largely:
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WEIGHT-MEDIATED.

That does not make it less clinically meaningful.

DIRECT OSA EFFECT VS WEIGHT-MEDIATED EFFECT

This distinction matters.

The data show:

OSA IMPROVES.

That does not automatically mean tirzepatide directly changes:

PHARYNGEAL MOTOR NEURONS THROUGH GIPR / GLP-1R.

The dominant explanation is likely:

REDUCED ADIPOSITY + IMPROVED METABOLIC / INFLAMMATORY PHYSIOLOGY.

Again:

CLINICAL BENEFIT DOES NOT REQUIRE DIRECT RECEPTOR ACTION IN THE DISEASE ORGAN.

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

Another major area is:
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METABOLIC DYSFUNCTION-ASSOCIATED STEATOHEPATITIS - MASH.

The SYNERGY-NASH trial enrolled patients with:
* biopsy-confirmed MASH

e stage F2 or F3 fibrosis

After 52 weeks:

tirzepatide was more effective than placebo for:

MASH RESOLUTION WITHOUT WORSENING OF FIBROSIS.

This is highly important.
But:
larger and longer studies are still needed to define long-term hepatic outcomes.

Again:

STRONG PHASE-2 SIGNAL = FINAL DISEASE-OUTCOME STORY.

THE MASH MODEL

Obesity / insulin

the liver benefit likely arises through:

T, hepaticfat 1 _, lipotoxicity —» inflammation _, MASH -
Tirzepatide - weight |
e insulin resistance |
e liver fat {
metabolic stress | N MASH can improve
Again:

fibrosis

MULTIPLE SYSTEMIC PATHWAYS.

MASH RESOLUTION = FIBROSIS CURE

This distinction is important.
MASH resolution means:
the inflammatory / steatohepatitis phenotype improves.

Fibrosis:

MAY IMPROVE MORE SLOWLY.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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The SYNERGY-NASH trial included fibrosis improvement as a key secondary endpoint, but the most robust headline was
MASH resolution without fibrosis worsening.

Again:

METABOLIC INFLAMMATION CAN IMPROVE FASTER THAN STRUCTURAL SCAR TISSUE.

THE TIME-SCALE PRINCIPLE

Metabolic signaling N can change within:
e days to weeks
Fat content - months
Inflammation - months
Fibrosis - may require much longer

Again:

DIFFERENT BIOLOGICAL LAYERS CHANGE AT DIFFERENT SPEEDS.

TIRZEPATIDE AND CARDIOVASCULAR DISEASE

Tirzepatide improves multiple cardiovascular risk factors:

* body weight * blood pressure
e glycemia e triglycerides

e visceral adiposity

By 2026, the cardiovascular-outcomes evidence base had expanded beyond risk-factor changes, but interpretation
should remain tied to the specific trial population and endpoint rather than assuming every benefit is identical across all
cardiometabolic groups.

The key Praxis principle is:

RISK-FACTOR IMPROVEMENT IS IMPORTANT. HARD OUTCOMES ARE STRONGER.

TIRZEPATIDE AND BLOOD PRESSURE

Tirzepatide commonly lowers:

BLOOD PRESSURE.

Potential mechanisms include:

» weight loss * reduced sympathetic / metabolic load
* improved vascular physiology * sodium / fluid handling changes
Again:
PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring ¢ Patient Context 20
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tirzepatide is not primarily:

AN ANTIHYPERTENSIVE.

Blood pressure improvement emerges from:

METABOLIC SYSTEM CHANGE.

TIRZEPATIDE AND HEART RATE

As with GLP-1R agonists:

a modest increase in:

HEART RATE

can occur.
Potential contributors include:
 autonomic effects

e direct receptor-related physiology
e weight-loss adaptation

Again:

one therapy can:

LOWER BLOOD PRESSURE

while:

RAISING HEART RATE SLIGHTLY.

That is not contradictory.

TIRZEPATIDE AND KIDNEY DISEASE

Tirzepatide has shown favorable renal signals including:
e albuminuria reduction
* slower eGFR decline in selected analyses

The mechanisms are likely:

e glycemic improvement * weight reduction
* blood-pressure reduction * reduced metabolic stress
Again:

RENAL BENEFIT DOES NOT AUTOMATICALLY PROVE DIRECT RENAL GIPR / GLP-1R ACTION.

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

The mechanistic fit is strongest in:
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INSULIN-RESISTANT / OBESITY-ASSOCIATED PCOS.

Weight loss —5 insulin resistance | _, hyperinsulinemia ! _ drive may decrease —

Again:

PCOS IS NOT ONE DISEASE MECHANISM.

A lean PCOS phenotype may require:

ovarian androgen ovulatory function

may improve

DIFFERENT THINKING.

TIRZEPATIDE AND FERTILITY

As insulin sensitivity and weight improve:

some patients may resume:

OVULATION.

That means fertility can improve unexpectedly.

Again:

METABOLIC PHYSIOLOGY CAN CHANGE REPRODUCTIVE PHYSIOLOGY.

TIRZEPATIDE AND PREGNANCY

Pregnancy requires:

ANABOLIC / DEVELOPMENTAL NUTRITIONAL PHYSIOLOGY.

The goal is not:

MAXIMAL WEIGHT LOSS.

So weight-loss pharmacology should not be treated as:

PHYSIOLOGICALLY NEUTRAL DURING PREGNANCY.

Medication labeling and reproductive planning matter.

Again:

PATIENT STATE CHANGES THE MEANING OF THE SAME DRUG.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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TIRZEPATIDE AND ORAL CONTRACEPTIVES

This is an especially practical issue.
Because tirzepatide delays gastric emptying:

it can influence absorption of:

ORAL MEDICATIONS.

This is particularly relevant during:

DOSE INITIATION / ESCALATION.

Product labeling includes specific counseling regarding oral hormonal contraceptive effectiveness around dose changes.

This is an excellent example of:

Gl PHYSIOLOGY ALTERING DRUG PHARMACOKINETICS.

Again:

A PEPTIDE DRUG CAN CHANGE THE ABSORPTION OF ANOTHER DRUG WITHOUT DIRECTLY
INTERACTING WITH ITS RECEPTOR.

THE ABSORPTION MODEL

oral drug reaches intestine

Tirzepatide —s gastric emptying delayed later

—» absorption profile changes

Again:

PHARMACOLOGY CAN INTERACT THROUGH PHYSIOLOGY.
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TIRZEPATIDE AND GI EFFECTS

Common effects include:

* nausea e diarrhea
* vomiting » constipation
* abdominal discomfort * decreased appetite

In SURPASS-2, GI effects were the most common adverse events and were generally mild to moderate.

In SURMOUNT-1, Gl adverse events were also the most common and occurred particularly during dose escalation.

Again:

THE TITRATION PERIOD IS A BIOLOGICAL ADAPTATION PERIOD.

MORE GI EFFECT # MORE SUCCESS

This needs to remain explicit.

Nausea is not:

THE THERAPEUTIC TARGET.

Vomiting is not:

A MARKER OF EFFICACY.

If a patient cannot:

* hydrate * meet protein needs

e train e function

then the treatment intensity may be:

EXCEEDING PHYSIOLOGICAL TOLERANCE.

Again:

MAXIMAL SIGNAL IS NOT THE GOAL.

TIRZEPATIDE AND GASTROPARESIS

Because the GLP-1R component can slow gastric emptying:

pre-existing:

SEVERE GASTRIC-MOTILITY DYSFUNCTION

deserves careful consideration.
Again:

a physiologic brake becomes problematic when the patient's baseline state already contains:

TOO MUCH BRAKING.
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TIRZEPATIDE AND CONSTIPATION

Constipation can be caused by several interacting mechanisms:

e lower food volume * reduced fluid intake
* lower fiber e Gl motility changes
Again:

do not jump from:

CONSTIPATION

to:

THE DRUG DAMAGED THE GUT.

First ask:

WHAT PHYSIOLOGY CHANGED?

TIRZEPATIDE AND DEHYDRATION

Vomiting / diarrhea / very low intake can produce:

VOLUME DEPLETION.

That can transiently impair:

RENAL PERFUSION.

Again:

a drug with long-term metabolic benefit can still create:

ACUTE VOLUME-RELATED RISK.

Same as semaglutide.
TIRZEPATIDE AND GALLBLADDER DISEASE
Rapid weight loss can increase:

GALLSTONE RISK.

So biliary complications may reflect:

» weight-loss rate * reduced enteral stimulation
* gallbladder motility changes * patient predisposition
Again:

THE ADVERSE EVENT MAY EMERGE FROM THE TREATMENT OUTCOME, NOT JUST DIRECT DRUG
TOXICITY.
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TIRZEPATIDE AND PANCREATITIS

As with other incretin-based therapies:

severe persistent abdominal pain warrants evaluation for:
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PANCREATITIS AND OTHER ABDOMINAL PATHOLOGY.

Again:

the correct approach is not:

IGNORE THE RISK

and not:

ASSUME EVERY ABDOMINAL PAIN IS PANCREATITIS.

Itis:

PATTERN - EVALUATION -» MECHANISM.

TIRZEPATIDE AND THYROID C-CELL SIGNALING

Tirzepatide labeling includes the GLP-1-class warning regarding:

THYROID C-CELL TUMORS

based primarily on rodent findings.

Human translational biology is:

NOT IDENTICAL.

But labeled contraindications remain relevant in patients with:
* personal / family history of medullary thyroid carcinoma

MEN2
Again:

SPECIES DIFFERENCE DOES NOT MEAN IGNORE THE LABEL.

TIRZEPATIDE AND HYPOGLYCEMIA

Because incretin insulin signaling remains largely:

GLUCOSE DEPENDENT,

intrinsic hypoglycemia risk is relatively low.
But risk rises when combined with:
e insulin

 sulfonylureas
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In SURPASS-2, clinically significant hypoglycemia was uncommon across tirzepatide groups and semaglutide, though it
did occur.

Again:

LOW RISK = ZERO RISK.

TIRZEPATIDE AND RAPID A1C REDUCTION

As glucose improves quickly:

patients with:

PRE-EXISTING DIABETIC RETINOPATHY

may require appropriate eye follow-up.

The broader principle is the same as with semaglutide:

RATE OF GLYCEMIC CHANGE CAN MATTER.

Again:

GOOD DIRECTION + RAPID TRANSITION CAN CREATE TEMPORARY RISK.

TIRZEPATIDE AND WEIGHT REGAIN

If therapy stops:

appetite-related biology may return

toward baseline. energy intake rises. - weight regain may occur.

Again:

this should not automatically be framed as:

ADDICTION TO THE DRUG.

It may reflect:

REMOVAL OF A CHRONIC DISEASE-CONTROL SIGNAL.

TIRZEPATIDE AND WEIGHT MAINTENANCE

The real obesity problem is often not:

LOSING WEIGHT.

Itis:

KEEPING IT OFF.

As body weight falls:
* hunger often rises

e energy expenditure falls
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* biological pressure favors regain

Tirzepatide continues opposing:
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PART OF THAT ADAPTIVE RESPONSE.

Again:

MAINTENANCE IS PHYSIOLOGY.

Not simply:

DISCIPLINE.

TIRZEPATIDE AND ATHLETES

In athletes:

appetite suppression can conflict with:

* glycogen restoration * recovery
* muscle retention e protein intake
* hydration

Again:

the desired body-composition outcome must be balanced against:

PERFORMANCE PHYSIOLOGY.

A lighter athlete is not necessarily:

A BETTER-PERFORMING ATHLETE.

TIRZEPATIDE AND OLDER ADULTS

Older adults may benefit significantly from reducing:
* visceral fat

* diabetes burden

e cardiovascular risk

But:

they also have less:

MUSCLE RESERVE.

So preserving:

e protein intake * resistance training

* strength * balance

becomes essential.
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Again:
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THE OLDER THE PATIENT, THE LESS ACCEPTABLE “WEIGHT LOSS AT ANY COST” BECOMES.

TIRZEPATIDE VS SEMAGLUTIDE

This comparison should be explicit.
SEMAGLUTIDE

GLP-1R - insulin

e glucagon control
* appetite

* gastric slowing

TIRZEPATIDE

GIPR + GLP-1R - all of the above

plus:

 additional incretin signaling

e adipose / CNS GIP biology

« different tolerability / nutrient-partitioning dynamics

The direct obesity comparison showed greater mean weight reduction with tirzepatide.
But:

GREATER WEIGHT LOSS DOES NOT MEAN TIRZEPATIDE IS AUTOMATICALLY THE BETTER CHOICE
FOR EVERY PATIENT.

Context still matters.

TIRZEPATIDE VS RETATRUTIDE
TIRZEPATIDE

GIPR + GLP-1R

RETATRUTIDE

GIPR + GLP-1R + GCGR

The glucagon receptor adds:

ENERGY-MOBILIZATION / EXPENDITURE SIGNALING.

So retatrutide moves beyond:

DUAL INCRETIN PHYSIOLOGY

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

29

~N




s

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE

into:

TRIPLE METABOLIC RECEPTOR ENGINEERING.

Again:

the third receptor changes the entire risk-benefit model.

TIRZEPATIDE VS GIP ALONE

Tirzepatide's success does not prove:

GIP ALONE PRODUCES THE SAME EFFECT.

This is critical.

GIPR pharmacology behaves differently when:

GLP-1R IS ALSO ACTIVE.

Again:

COMBINATION BIOLOGY = SUM OF ISOLATED LIGANDS.

TIRZEPATIDE VS GLP-1 + GIP GIVEN SEPARATELY

Even this comparison is not identical.

A single dual agonist molecule can have:
* specific receptor affinity ratios * specific pharmacokinetics

 shared tissue distribution * synchronized exposure

Two separate drugs might not recreate:

THE SAME RECEPTOR-TIME PROFILE.

Again:

MOLECULAR ARCHITECTURE MATTERS.

THE RATIO PRINCIPLE

The true drug is not simply:

GIPR ON + GLP-1R ON.

Itis:

HOW MUCH GIPR?

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

30




s

HOW MUCH GLP-1R?
FOR HOW LONG?
IN WHICH TISSUES?

AT WHAT CONCENTRATION?
That is:

RECEPTOR-RATIO PHARMACOLOGY.

TIRZEPATIDE AND THE GIP AGONISM-ANTAGONISM
PARADOX

This remains highly relevant.

GIPR agonism can help produce:

MAJOR WEIGHT LOSS

inside tirzepatide.
Yet:
GIPR antagonism is also being investigated as an anti-obesity strategy.

So tirzepatide should not be used to claim:

“AGONISM PROVED ANTAGONISM WRONG."”

It did not.
Again:

THE GIP RECEPTOR REMAINS ONE OF THE MOST COMPLEX TARGETS IN METABOLIC MEDICINE.

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

31

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE




THE CORE MECHANISM MAP

ENGINEERED DUAL-AGONIST PEPTIDE _, TIRZEPATIDE - GIPR

GLP-1R - Gs - cAMP - PANCREAS

GLUCOSE-DEPENDENT INSULIN T

GLUCAGON REGULATION IMPROVES

CNS

SATIATION 1

FOOD DRIVE |

Gl
GASTRIC DELIVERY SLOWS

ADIPOSE / METABOLIC SYSTEM

NUTRIENT PARTITIONING CHANGES - ENERGY INTAKE !

BODY WEIGHT !

VISCERAL FAT |

AlC ! - Potential:

OSA SEVERITY | IN OBESITY

MASH ACTIVITY |
CARDIOMETABOLIC RISK {

The core concept is:

TIRZEPATIDE IS NOT SIMPLY A WEIGHT-LOSS PEPTIDE - IT IS A DUAL-RECEPTOR METABOLIC SYSTEM MODIFIER THAT
COMBINES GIP AND GLP-1 SIGNALING TO CREATE A PHYSIOLOGICAL STATE DIFFERENT FROM EITHER PATHWAY ALONE.

WHAT THIS MECHANISM MAY SUGGEST

Tirzepatide has major relevance to:
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* type 2 diabetes e obesity
e central adiposity e insulin resistance
* metabolic syndrome * obstructive sleep apnea with obesity

MASH / MASLD

e cardiovascular risk * diabetic kidney disease
* PCOS with metabolic dysfunction * appetite dysregulation
* visceral adiposity * emerging obesity-related organ disease

Its strongest established clinical identities are:

TYPE 2 DIABETES

CHRONIC WEIGHT MANAGEMENT / OBESITY

and:

MODERATE-TO-SEVERE OSA IN ADULTS WITH OBESITY.

Its MASH evidence is:

STRONG PHASE-2 EVIDENCE BUT STILL EVOLVING.

WHAT THIS MECHANISM DOES NOT PROVE

Tirzepatide biology does not prove that:

* everyone with obesity needs tirzepatide * tirzepatide is simply stronger semaglutide

* more weight loss always means better health * GIPR agonism is beneficial in every metabolic context
* GIPR agonism alone explains tirzepatide's efficacy * GLP-1R alone explains tirzepatide's efficacy

* tirzepatide directly treats every obesity-associated * OSA improvement proves direct airway receptor
disease pharmacology

* MASH resolution proves established long-term fibrosis * every patient will lose 20% of body weight

reversal

* every patient responds like a trial mean * rapid weight loss is always desirable
* Gl symptoms are required for efficacy * every kilogram lost is fat

e dual agonism regenerates beta cells

* tirzepatide replaces insulin

a successful drug class removes the need for nutrition and resistance training

e semaglutide and tirzepatide are interchangeable

* tirzepatide and retatrutide are interchangeable

Again:

RECEPTOR ARCHITECTURE + PATIENT PHENOTYPE + BODY COMPOSITION + FOUNDATION +
DURATION MATTER.

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

33

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE




s

THE EVIDENCE, POTENTIAL APPLICATIONS, AND
LIMITATIONS

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE

DUAL-RECEPTOR PHARMACOLOGY

VERY STRONG

Tirzepatide is a clinically validated dual:

GIPR / GLP-1R AGONIST.

TYPE 2 DIABETES

EXTREMELY STRONG HUMAN CLINICAL EVIDENCE

SURPASS-2 showed tirzepatide produced greater Alc reduction and greater weight loss than semaglutide 1 mg at the
tested doses.

OBESITY

EXTREMELY STRONG HUMAN CLINICAL EVIDENCE

SURMOUNT-1 demonstrated large and sustained weight reductions over 72 weeks.

HEAD-TO-HEAD OBESITY EFFICACY

VERY STRONG

In the 2025 head-to-head obesity trial:

mean weight loss at 72 weeks was approximately:
* 20.2% with tirzepatide

versus:

13.7% with semaglutide.

Again:

CLINICAL SUPERIORITY IN THAT TRIAL = UNIVERSAL SUPERIORITY FOR EVERY PATIENT.

OBSTRUCTIVE SLEEP APNEA

VERY STRONG HUMAN CLINICAL EVIDENCE IN ADULTS WITH OBESITY

SURMOUNT-0OSA demonstrated improvements in OSA severity.
The FDA approved Zepbound for moderate-to-severe OSA in adults with obesity in December 2024.

MASH

STRONG PHASE-2 HUMAN EVIDENCE

SYNERGY-NASH showed higher rates of MASH resolution without fibrosis worsening after 52 weeks.
But:
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larger and longer studies remain important for defining durable fibrosis and liver-outcome effects.

CARDIOMETABOLIC OUTCOMES

STRONG AND EVOLVING

Tirzepatide markedly improves multiple cardiovascular-risk factors.

The strongest conclusions should always remain tied to:

SPECIFIC OUTCOME TRIALS + SPECIFIC POPULATIONS.

BODY COMPOSITION
IMPORTANT BUT NOT THE SAME AS WEIGHT

Large weight loss is established.
Optimal preservation of:

* muscle

* strength

e nutrition

remains highly dependent on:

PATIENT MANAGEMENT + FOUNDATION.

e Research

OBESITY

The central question should not be:

“HOW MUCH WEIGHT DOES TIRZEPATIDE LOSE?”

The more useful question is:

“WHAT OBESITY PHENOTYPE DOES DUAL INCRETIN PHARMACOLOGY ADDRESS?”

Especially:
* hyperphagia * poor satiation
* visceral adiposity * insulin resistance

e metabolic disease

Again:

OBESITY IS HETEROGENEOUS.

TYPE 2 DIABETES
This is an excellent mechanistic match because:

tirzepatide affects:

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

35

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE




s

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE

* beta-cell output e glucagon
» food intake * weight

* insulin resistance indirectly

Again:

ONE MOLECULE ADDRESSES MULTIPLE NODES.

OSA

This may be one of the most important examples of:

TREATING AN UPSTREAM METABOLIC DRIVER TO IMPROVE A DOWNSTREAM ORGAN DISEASE.

Instead of thinking:

OSA

e CPAP only

the biology becomes:

OSA

obesity may be one major

upper-airway obstruction el

treat obesity —s airway mechanics improve
Again:

DISEASE CATEGORY DOES NOT DEFINE THE ONLY THERAPEUTIC TARGET.

MASH

Tirzepatide fits the mechanism extremely well because:

* obesity e insulin resistance
* ectopic fat * hepatic inflammation
all sit upstream.

Again:

TREAT THE SYSTEM FEEDING THE LIVER DISEASE.

INSULIN RESISTANCE
Tirzepatide does not need to directly:

REPAIR THE INSULIN RECEPTOR.

Weight loss and ectopic-fat reduction can substantially improve:

THE ENTIRE INSULIN-SENSITIVITY ENVIRONMENT.
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Again:

INDIRECT SYSTEM EFFECT CAN BE POWERFUL.

PCOS

Strongest rationale:

INSULIN-RESISTANT / ADIPOSITY-DRIVEN PHENOTYPE.

Less direct in:

LEAN / NON-METABOLIC PHENOTYPES.

Again:

PCOS NAME = ONE MECHANISM.

CARDIOVASCULAR RISK

* Weight {
e waist {
BP |
e glycemia {
triglycerides improve - risk environment improves.

But:

hard cardiovascular-event data should still be interpreted separately from:

RISK-FACTOR CHANGE.

Again:

SURROGATE IMPROVEMENT = ALWAYS OUTCOME PROOF.

BODY COMPOSITION

This is likely to become increasingly important as the drugs become more potent.
The stronger the weight loss:

the more important it becomes to ask:

WHAT TISSUE IS BEING LOST?

Again:

THERAPEUTIC POTENCY INCREASES THE NEED FOR MONITORING.

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

37

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE




s

WHAT WE KNOW

Tirzepatide is an engineered long-acting peptide agonist of both GIPR and GLP-1R.

Its pharmacology therefore differs fundamentally from selective GLP-1 receptor agonists such as semaglutide.
* Tirzepatide does not simply generate “more GLP-1.”

It creates a dual-incretin receptor state.

Both GIPR and GLP-1R are class-B GPCRs that prominently activate cAMP-related signaling.

In pancreatic beta cells, both pathways amplify glucose-dependent insulin secretion.

The glucose dependence of this effect helps limit intrinsic hypoglycemia risk.

GLP-1R signaling also contributes to inappropriate glucagon suppression during hyperglycemia, gastric-emptying
slowing, and CNS-mediated appetite reduction.

GIPR adds distinct endocrine, CNS, and adipose-tissue biology.
Exactly how much each receptor contributes to tirzepatide's weight-loss effect remains an active scientific question.
But the clinical efficacy of the dual-receptor architecture is clearly established.

SURPASS-2 showed that in patients with type 2 diabetes, tirzepatide produced greater Alc reduction and greater weight
loss than semaglutide 1 mg at the tested doses.

SURMOUNT-1 demonstrated substantial sustained weight reduction in adults with obesity or overweight without
diabetes.

A direct 2025 obesity comparison subsequently found mean 72-week weight loss of approximately 20.2% with
tirzepatide versus 13.7% with semaglutide.

This confirms that dual GIPR/GLP-1R pharmacology can produce greater mean weight loss than selective GLP-1R
agonism in that trial context.

However, greater efficacy at a population level does not mean every patient should receive the more potent therapy.

Baseline body composition, Gl function, frailty, nutritional intake, treatment goal, cost, tolerability, and disease burden
still matter.

Tirzepatide also has important disease-specific evidence beyond diabetes and obesity.
SURMOUNT-0OSA demonstrated clinically meaningful improvements in obstructive sleep apnea in adults with obesity.

The FDA approved Zepbound in December 2024 for moderate-to-severe obstructive sleep apnea in adults with obesity,
making it the first approved medication for this defined OSA population.

That approval is especially important because it demonstrates that treating obesity can improve a downstream
organ-system disease strongly driven by excess adiposity.

Tirzepatide also demonstrated strong phase-2 results in MASH with stage F2 or F3 fibrosis.

SYNERGY-NASH showed higher rates of MASH resolution without worsening fibrosis after 52 weeks compared with
placebo.

But the investigators appropriately noted that larger and longer studies are needed to define long-term efficacy and
safety.

That distinction is important.
MASH resolution is meaningful.

Long-term fibrosis regression and reduced liver-related clinical events are stronger endpoints and require longer
observation.

Tirzepatide also causes Gl effects such as nausea, diarrhea, vomiting, and constipation, particularly during dose
escalation.

These effects arise from the same gut-brain and GI physiology involved in efficacy.
But persistent nausea or inability to eat adequately should not be interpreted as therapeutic success.

The objective is disease improvement with adequate nutrition and preserved function.
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Tirzepatide-induced weight loss can include lean mass.

Therefore protein intake, resistance exercise, age, baseline muscle reserve, and rate of weight loss remain important.
This becomes especially relevant in older adults, frail patients, athletes, and patients with sarcopenic obesity.
Tirzepatide also demonstrates why receptor-network thinking is superior to single-receptor thinking.

GIPR and GLP-1R each produce distinct effects.

The combined molecule creates an emergent pharmacology that cannot be reproduced conceptually by simply adding
“GIP effects” to “GLP-1 effects.”

Receptor balance, exposure duration, CNS access, tissue expression, desensitization, and ligand bias all matter.

WHAT WE THINK MAY BE HAPPENING

Tirzepatide may be best understood as:
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THE BODY'S FED-STATE SIGNALING SYSTEM RE-ENGINEERED INTO A LONG-ACTING
DUAL-RECEPTOR DRUG.

A normal meal produces:

GIP

early in the proximal intestine.
And:

GLP-1

as nutrient signaling continues.

The pancreas sees:

NUTRIENTS ARE ARRIVING.

The brain receives:

ENERGY IS AVAILABLE.

The gut adjusts:

DELIVERY SPEED.

The adipose system receives:

STORE / PARTITION ENERGY APPROPRIATELY.

Then:
the signals fade.
Tirzepatide does something different.

It takes two receptor pathways that normally operate:

BRIEFLY AROUND MEALS
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and keeps them activated:

FOR DAYS.
That creates a different state.
The patient may:
* eat less * crave less
» produce more appropriate insulin * reduce inappropriate glucose output
* lose visceral fat * improve insulin sensitivity
e improve airway mechanics e improve liver metabolism

So the downstream disease list begins expanding.
Diabetes improves.

Obesity improves.

OSA improves.

MASH can improve.

That does not mean tirzepatide is:

A DIABETES DRUG + OBESITY DRUG + SLEEP DRUG + LIVER DRUG.

The deeper explanation is:

ONE UPSTREAM METABOLIC SYSTEM WAS FEEDING MULTIPLE DOWNSTREAM DISEASES.

Change the upstream system. - several downstream phenotypes improve.

That is systems medicine.

WHAT REMAINS CONTEXT-DEPENDENT

Important questions include:

Exactly how much of tirzepatide's effect is attributable to GIPR versus GLP-1R?
Is the GIPR contribution primarily pancreatic, CNS, adipose, or all three?

Does chronic GIPR agonism partly work through receptor desensitization?
Does GIPR activation reduce GLP-1-related nausea in humans meaningfully?
Which patients benefit most from dual versus selective GLP-1R agonism?
What predicts greater response to tirzepatide than semaglutide?

What predicts poor response?

How much of weight loss reflects reduced food reward versus satiation?

How much reflects changes in energy expenditure?

How much does GIPR signaling influence adipose partitioning?

Can tirzepatide reduce ectopic fat independently of total weight loss?

Which adipose compartments change first?

How much lean tissue is lost relative to fat tissue across different populations?
What is the optimal protein intake during rapid dual-incretin weight loss?

What resistance-training dose best preserves muscle?
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How should treatment differ in older adults?

How should treatment differ in athletes?

How should treatment differ in sarcopenic obesity?

Does tirzepatide preserve muscle better or worse than selective GLP-1R agonists at equivalent weight loss?
How much of OSA improvement is explained purely by weight loss?

Are there direct GLP-1R or GIPR effects on respiratory control?

Can OSA improve before maximal weight loss?

Which OSA phenotype responds best?

Can some patients reduce PAP requirements after major weight loss?

How much of MASH improvement is driven by weight loss versus direct hepatic / adipose signaling?
Can tirzepatide produce durable fibrosis regression?

Can it reduce cirrhosis or liver-related clinical events?

Which fibrosis stage is most reversible?

How much cardiovascular benefit is mediated by weight versus other receptor effects?

What is the long-term cardiovascular-outcome profile in obesity without diabetes?

How much kidney benefit is independent of glucose lowering?

Does tirzepatide alter kidney function directly?

How much does GIPR contribute to kidney outcomes?

What is the ideal maintenance dose after large weight loss?

Can lower maintenance exposure preserve appetite control?

Which patients can successfully discontinue without major regain?

Does duration of therapy change the probability of durable weight maintenance?

Can stronger nutritional and exercise interventions reduce regain after discontinuation?

How much does gastric-emptying tachyphylaxis differ from semaglutide?

Which patients develop clinically meaningful motility problems?

How does tirzepatide alter oral medication absorption beyond contraceptives?

How much does rate of Alc reduction influence retinopathy risk?

Can receptor bias improve efficacy while reducing Gl effects?

Can future dual agonists optimize GIPR:GLP-1R activity ratios better than tirzepatide?

Is there an ideal receptor ratio for diabetes versus obesity versus liver disease?

Will some future patients be better suited to GIPR antagonism plus GLP-1R agonism instead?
How will dual agonists compare with triple agonists over long-term outcomes?

Does adding GCGR meaningfully improve fat loss enough to offset new safety / tolerability tradeoffs?
Again:

these are the questions needed to move from:

DUAL INCRETIN DRUG

to:

PRECISION MULTI-RECEPTOR METABOLIC PHARMACOLOGY.
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THE PRAXIS LENS

DO NOT BEGIN WITH TIRZEPATIDE

Begin with:

WHAT METABOLIC SYSTEM IS ACTUALLY FAILING - GLYCEMIC CONTROL, APPETITE REGULATION, VISCERAL ADIPOSITY,
INSULIN RESISTANCE, OBESITY-DRIVEN OSA, OR METABOLIC LIVER DISEASE?

Then:
PHYSIOLOGY
PATTERN —s MECHANISM  _ EVIDENCE N RISK —s MONITORING _ DECISION

PHYSIOLOGY
Healthy dual-incretin physiology requires:

« functional beta cells * normal nutrient sensing

* appropriate GIPR signaling e appropriate GLP-1R signaling

e intact CNS satiety pathways « functional GI motility

* adequate adipose storage capacity * adequate nutritional intake

* healthy skeletal muscle reserve

Its central pharmacological identity is:

SUSTAINED DUAL-INCRETIN SIGNALING.

PATTERN
What is actually present?

obesity?

type 2 diabetes?
insulin resistance?
central adiposity?
hyperphagia?

poor satiation?

OSA?

MASH?

low muscle mass?
frailty?

Gl dysmotility?
Again:

“WANTS MORE WEIGHT LOSS” IS NOT A COMPLETE PATTERN.

MECHANISM
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Does dual GIPR / GLP-1R signaling match:

THE DOMINANT BOTTLENECK?

If the patient has:

OBESITY + HYPERPHAGIA + INSULIN RESISTANCE + T2D,

the mechanistic fit is:

VERY STRONG.

If the patient has:

LOW BMI + GASTROPARESIS + SARCOPENIA,

the fit may be:

POOR.

Again:
THE DRUG DOES NOT CHANGE.

The patient's physiological state changes:

THE VALUE OF THE DRUG.

EVIDENCE

Ask:

WHAT CLAIM ARE WE MAKING?

Tirzepatide improves Alc?

EXTREMELY STRONG.

Tirzepatide produces major weight loss?

EXTREMELY STRONG.

Tirzepatide produced greater mean weight loss than semaglutide in a direct obesity trial?

YES.
Tirzepatide improves moderate-to-severe OSA in adults with obesity?

VERY STRONG HUMAN EVIDENCE.

FDA-approved for that OSA population?

YES.
Tirzepatide can resolve MASH in selected F2/F3 patients?
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STRONG PHASE-2 EVIDENCE.

Long-term fibrosis / cirrhosis outcomes fully established?

NO.
Again:

KEEP THE CLAIM AT THE EVIDENCE LEVEL.

RISK

The major clinical

risks are not only:

MOLECULE-SPECIFIC ADVERSE EVENTS.

They also include:

POORLY MANAGED METABOLIC SUCCESS.

Potential concerns include:

* nausea e vomiting

e diarrhea * constipation

* inadequate protein intake * dehydration

* excessive lean-mass loss * gallbladder disease

* worsening pre-existing severe Gl dysmotility * hypoglycemia with insulin / secretagogues

* rapid glycemic change in retinopathy-prone patients * inappropriate use in frail / low-muscle patients

* medication-ab
slowing

Again:

sorption interactions related to gastric

A MORE POWERFUL DRUG REQUIRES BETTER MONITORING, NOT LESS.

MONITORING

Monitoring should follow:
THE DISEASE BEING TREATED.
GLYCEMIA
« fasting glucose * Alc
* CGM where appropriate * hypoglycemia if used with insulin / sulfonylurea

BODY COMPOSITION

* body weight
e fat mass wher

* grip / strength

PRAXIS PEPTIDE INSTIT!

e waist circumference
e available e l[ean mass

/ functional measures where useful
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NUTRITION
e protein intake
* hydration

* micronutrient adequacy

Gl
* nausea
* constipation
* early satiety
* suspected gastric delay

OSA

where relevant:

* total caloric adequacy
* fiber

* vomiting

diarrhea

severe fullness

AHI

* oxygen desaturation

daytime sleepiness

* PAP requirements / adherence * symptoms
LIVER
where relevant:
ALT / AST

* liver fat
* elastography

CARDIORENAL
BP

e heart rate
* eGFR

FUNCTION

e exercise capacity

* energy

Again:

e fibrosis markers

metabolic risk

creatinine

albuminuria where appropriate

strength
quality of life

MONITOR THE DISEASE SYSTEM - NOT JUST THE WEIGHT LOSS.

THE PRAXIS 5
MECHANISM

Tirzepatide's dominant pathway is:

ENGINEERED DUAL AGONIST - GIPR + GLP-1R - cAMP - INCRETIN AMPLIFICATION + GLUCAGON REGULATION +
APPETITE REDUCTION + NUTRIENT-PARTITIONING CHANGE.
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Its central identity is:

DUAL-INCRETIN SYSTEM MODIFICATION.

EVIDENCE

Type 2 diabetes:

EXTREMELY STRONG.

Obesity:

EXTREMELY STRONG.

Head-to-head obesity superiority versus semaglutide:

STRONG HUMAN EVIDENCE IN THE DIRECT TRIAL.

OSA in obesity:

VERY STRONG + FDA-VALIDATED INDICATION.

MASH:

STRONG PHASE-2, STILL EVOLVING.

Long-term cardiovascular / liver / renal outcomes:

CONTINUE TO EVOLVE BY POPULATION AND TRIAL.

RISK

The major conceptual mistake is:

ASSUMING GREATER POTENCY IS AUTOMATICALLY BETTER.

Greater weight loss can be valuable.

But greater potency also increases the importance of:
* muscle preservation * nutrition
* Gl tolerance * hydration

e dose appropriateness

Again:

POTENCY MUST BE MATCHED TO PHYSIOLOGICAL NEED.
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MONITORING

Monitor:

GLYCEMIA + BODY COMPOSITION + NUTRITION + Gl + DISEASE-SPECIFIC OUTCOMES.

If treating OSA:
measure OSA.

If treating diabetes:
measure glycemia.
If treating obesity:

measure:

BODY COMPOSITION + FUNCTION, NOT ONLY WEIGHT.

If targeting liver disease:

measure:

THE LIVER PHENOTYPE.

Again:

THE OUTCOME SHOULD MATCH THE HYPOTHESIS.
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PATIENT CONTEXT

A patient with:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE TIRZEPATIDE

BMI 42 + T2D + OSA + MASH

is not identical to:

someone with:

BMI 27 + NORMAL GLUCOSE + LOW MUSCLE MASS.

A patient with:

STRONG HYPERPHAGIA

is not identical to:

someone already struggling to:

EAT ENOUGH.

A patient with:

NORMAL GASTRIC MOTILITY

is not identical to:

someone with:

SEVERE GASTROPARESIS.

Same molecule.

Different:

PHYSIOLOGICAL VALUE.
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SEVEN QUESTIONS TO ASK BEFORE TIRZEPATIDE

1. WHAT DISEASE SYSTEM ARE WE ACTUALLY TARGETING?

obesity?
T2D?
OSA?

MASH?

cardiometabolic risk?

2. WHY DUAL AGONISM INSTEAD OF GLP-1R ALONE?

What additional problem are we trying to solve?

3. WHAT MUST BE PRESERVED DURING WEIGHT LOSS?

* muscle * protein

* bone * hydration
 functional capacity

4. WHAT IS BASELINE GI FUNCTION?

nausea?
reflux?
constipation?

suspected gastroparesis?

5. HOW FAST SHOULD CHANGE OCCUR?

Faster is not always:

BETTER.
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6. WHAT DISEASE-SPECIFIC METRIC WILL WE FOLLOW?

Alc?

waist?

AHI?

liver fibrosis?
albuminuria?

body composition?

7. WHAT WOULD DEFINE SUCCESS?

Not:

“THE PATIENT LOST 25% OF BODY WEIGHT.”

But:

THE TARGET DISEASE SYSTEM IMPROVED - GLYCEMIA, VISCERAL ADIPOSITY, OSA, LIVER DISEASE, OR
CARDIOMETABOLIC RISK MOVED IN THE DESIRED DIRECTION - WHILE MUSCLE, NUTRITION, GI FUNCTION, HYDRATION,
AND WHOLE-PATIENT PERFORMANCE REMAINED ACCEPTABLE.

KEY TAKEAWAYS

Tirzepatide is an engineered long-acting dual agonist of GIPR and GLP-1R.

It should not be described simply as a stronger GLP-1 drug.

The GIPR component gives the molecule a distinct receptor architecture and a different metabolic pharmacology.
Both GIPR and GLP-1R amplify glucose-dependent insulin secretion through cAMP-related signaling.

GLP-1R also contributes strongly to appetite reduction, glucagon restraint during hyperglycemia, and gastric-emptying
slowing.

GIPR adds pancreatic, adipose, CNS, and nutrient-partitioning biology.

The exact contribution of GIPR to tirzepatide's full clinical effect remains incompletely resolved, but the efficacy of dual
agonism is well established.

SURPASS-2 showed superior Alc reduction and greater weight loss with tirzepatide than semaglutide 1 mg in type 2
diabetes at the tested doses.

SURMOUNT-1 demonstrated large and sustained reductions in body weight in adults with obesity or overweight without
diabetes.

A 2025 direct obesity comparison found mean 72-week weight loss of approximately 20.2% with tirzepatide versus
13.7% with semaglutide.

This provides direct evidence that dual incretin pharmacology can produce greater mean weight loss than selective
GLP-1R agonism in that study population.

Tirzepatide also demonstrates that obesity treatment can improve diseases outside the traditional metabolic category.
SURMOUNT-OSA showed improvements in moderate-to-severe OSA in adults with obesity.
The FDA subsequently approved Zepbound for this indication in December 2024.

That means a metabolic peptide drug became an FDA-approved sleep-apnea therapy by treating an important upstream
driver of the airway disease.

Tirzepatide has also produced strong phase-2 evidence in MASH with stage F2/F3 fibrosis.
SYNERGY-NASH showed significantly greater MASH resolution without worsening fibrosis than placebo after 52 weeks.

But larger and longer studies remain important before claiming durable long-term fibrosis or liver-outcome benefit.
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This is a critical evidence distinction:

MASH RESOLUTION # PROVEN PREVENTION OF CIRRHOSIS OR LIVER-RELATED DEATH.

Tirzepatide also teaches why weight loss alone is an incomplete endpoint.
The drug can reduce body weight profoundly, but some lean tissue is also lost during major weight reduction.

That makes protein intake, resistance training, baseline muscle reserve, age, and rate of weight loss increasingly
important as therapeutic potency rises.

A patient who loses more weight but becomes weaker, undernourished, and dehydrated has not necessarily achieved a
better physiological outcome.

The goal should be metabolic improvement with preserved function.

Tirzepatide also reinforces the principle that a downstream disease can improve when an upstream metabolic driver is
treated.

OSA can improve because obesity improves.

MASH can improve because insulin resistance, body weight, visceral fat, and ectopic lipid improve.

That does not require the drug to act directly on airway muscle or hepatocytes to produce meaningful clinical benefit.
Again: indirect system-level benefit is still real benefit.

* The best question is not “is tirzepatide better than semaglutide?”

The better question is “does this patient's disease pattern justify dual GIPR/GLP-1R pharmacology, what additional
benefit is expected from the GIP component, which organ-system outcomes should improve, and can that greater
metabolic potency be achieved without sacrificing muscle, nutrition, Gl function, or long-term physiological resilience?”
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THE BOTTOM LINE

Tirzepatide may be one of the clearest examples of where:

MODERN PEPTIDE MEDICINE IS HEADING.

The old model was:

ONE PEPTIDE

ONE RECEPTOR - ONE EFFECT

That model is no longer enough.

Tirzepatide deliberately activates:

TWO RECEPTORS.

GIPR.
And:

GLP-1R.

Those receptors overlap.

But they also:

DO DIFFERENT THINGS.

The beta cell sees:

A STRONGER INCRETIN ENVIRONMENT.

The brain sees:

A DIFFERENT APPETITE / REWARD ENVIRONMENT.

The adipose system experiences:

DIFFERENT NUTRIENT-PARTITIONING SIGNALS.

The stomach receives:

GLP-1-RELATED BRAKING.

The whole body begins:

EATING LESS + CARRYING LESS VISCERAL FAT + HANDLING GLUCOSE BETTER.

Then something even more interesting happens.
Sleep apnea improves.
Why?
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Because the metabolic disease was contributing to:

THE AIRWAY DISEASE.

MASH improves.
Why?

Because the metabolic disease was contributing to:

THE LIVER DISEASE.

That is the deeper lesson.

A peptide drug does not have to:

DIRECTLY TARGET EVERY DISEASE ORGAN.

If it changes:

THE UPSTREAM PHYSIOLOGY FEEDING THOSE DISEASES,

multiple systems can improve.

And tirzepatide also teaches another important lesson:

GREATER EFFICACY CREATES GREATER RESPONSIBILITY.

If someone can lose:

20% OR MORE OF BODY WEIGHT,

then we have to ask:

What happened to muscle?

What happened to protein intake?

What happened to bone?

What happened to hydration?

What happened to performance?

What happened to the reason the drug was started?

Because:

POWERFUL WEIGHT LOSS WITHOUT PHYSIOLOGICAL MONITORING IS NOT PRECISION MEDICINE.

So the Praxis question becomes:

“WHAT metabolic system is actually failing, why does this patient need dual GIPR/GLP-1R signaling rather than a simpler
intervention, which downstream diseases are being driven by that metabolic state, and can tirzepatide improve
glycemia, visceral adiposity, OSA, liver disease, or cardiometabolic risk while preserving muscle, nutrition,
gastrointestinal function, and long-term physiological capacity?”

That is the difference between:

CALLING TIRZEPATIDE A WEIGHT-LOSS DRUG
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and:

UNDERSTANDING DUAL-INCRETIN SYSTEM PHARMACOLOGY.

FINAL RECALL

COMBINE MATCH PRESERVE
GIPR and GLP-1R create one Choose dual agonism for the actual Track muscle, nutrition, function, and
engineered incretin state disease burden organ outcomes

STOP MEMORIZING PEPTIDES. START UNDERSTANDING THE SYSTEM.

Praxis Peptide Institute provides educational information and is not a substitute for individualized medical diagnosis or treatment. Tirzepatide is an engineered
long-acting dual GIPR/GLP-1R agonist with strong human evidence in type 2 diabetes and obesity, an FDA-approved indication for moderate-to-severe
obstructive sleep apnea in adults with obesity, and promising phase-2 evidence in MASH with fibrosis. Its effects depend on beta-cell reserve, appetite
physiology, Gl motility, body composition, nutrition, interacting medications, adipose distribution, and disease-specific context. Clinical success should therefore
be assessed using glycemic, body-composition, sleep, liver, cardiometabolic, and functional outcomes rather than scale weight alone.
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