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HOW TO USE THIS GUIDE
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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 Gip; the remaining pages add mechanism,
evidence, context, and nuance.
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03

04

05

06

07

08

IDENTITY
A 42-amino-acid incretin released mainly by K cells in the duodenum and proximal jejunum after
nutrients arrive.

RECEPTOR
Activates the class B GIP receptor through Gs, adenylyl cyclase, cAMP, PKA, and EPAC-related
signaling.

PANCREAS
Amplifies glucose-dependent insulin secretion rather than forcing insulin release regardless of
glucose.

BEYOND INSULIN
Coordinates adipose nutrient handling, central energy-balance signaling, glucagon context, and
postprandial bone biology.

PARADOX
Both GIPR agonism and antagonism may support weight loss; receptor direction alone does not
predict the system outcome.

COMBINATION
GIPR activity can alter the quality, tolerability, and metabolic effect of GLP-1-based multi-receptor
pharmacology.

TIME MATTERS
Native GIP is brief and meal linked; engineered drugs create longer exposure and a different
biological state.

PRAXIS QUESTION
Which tissue and metabolic bottleneck matter, what other receptors are active, and what
whole-patient outcome proves benefit?
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ONE-SENTENCE MEMORY

GIP HELPS THE BODY DECIDE WHAT TO DO WITH ENERGY AFTER IT ARRIVES.
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UNDERSTAND THE PEPTIDE
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GIP - glucose-dependent insulinotropic polypeptide - is one of the two classical incretin hormones and one of the most

misunderstood peptides in metabolic medicine.

Historically, it was called:

GASTRIC INHIBITORY POLYPEPTIDE.

That name came from early observations involving gastric secretion.

But as the biology became clearer, its major physiological identity was recognized as:

GLUCOSE-DEPENDENT INSULINOTROPIC POLYPEPTIDE.

Its strongest endogenous role is:

HELPING THE PANCREAS RESPOND TO NUTRIENTS AFTER A MEAL.

When nutrients enter the proximal small intestine:

GIP rises. N The pancreatic beta cell receives:

“NUTRIENTS HAVE ARRIVED - AMPLIFY INSULIN IF GLUCOSE IS ELEVATED.”

But unlike GLP-1, GIP also has especially important biology in:

e adipose tissue e nutrient partitioning
* bone * brain
» gut-pancreas signaling

And this is where the story becomes far more complicated.

For years, GIP was often framed as:

“THE OBESOGENIC INCRETIN.”

The logic was:

GIP rises with meals.

GIP stimulates insulin.

GIP acts on adipose tissue.

Therefore:

GIP MUST PROMOTE FAT STORAGE AND OBESITY.

That interpretation turned out to be far too simplistic.

Modern pharmacology has now created one of the strangest and most interesting paradoxes in peptide medicine:

GIP RECEPTOR AGONISM CAN IMPROVE OBESITY.

But:

GIP RECEPTOR ANTAGONISM MAY ALSO IMPROVE OBESITY.

Both strategies are being pursued, and both can enhance the weight-loss effects of GLP-1 pathway manipulation.
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That means:

THE GIP RECEPTOR IS NOT A SIMPLE “ON = FAT STORAGE / OFF = FAT LOSS” SWITCH.

A better description is:

GIP IS A NUTRIENT-RESPONSE PEPTIDE THAT HELPS COORDINATE INSULIN SECRETION, ADIPOSE-TISSUE NUTRIENT
HANDLING, CENTRAL APPETITE SIGNALING, AND OTHER POSTPRANDIAL PROCESSES - WITH CHRONIC
PHARMACOLOGICAL GIPR AGONISM AND ANTAGONISM PRODUCING DIFFERENT SYSTEM-LEVEL EFFECTS THAN ACUTE
ENDOGENOUS GIP PHYSIOLOGY.

That is the core biology.

WHAT IS GIP?

Human GIP is a:

(c]] 4

42-AMINO-ACID PEPTIDE.

It is produced from a precursor encoded by the:

GIP GENE.

The mature hormone is released primarily by:

ENTEROENDOCRINE K CELLS.

These cells are found especially in:

e duodenum

e proximal jejunum

This is different from GLP-1, whose L cells are especially abundant more distally.
So the gut has a kind of:

SPATIAL ENDOCRINE MAP.

* Proximal small intestine
nutrient arrives early - GIP
* More distal intestine
continued nutrient exposure - GLP-1 + PYY

Again:

THE LOCATION OF NUTRIENTS IN THE Gl TRACT CHANGES THE PEPTIDE MESSAGE.

THE K-CELL MODEL

fat +
carbohydrate + duodenal /
L — other nutrient 7 jejunal Kcells Sl - (] L - RAUCRESS
signals
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GLUCOSE-DEPENDENT INSULIN SECRETION T
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ADIPOSE
NUTRIENT HANDLING / STORAGE SIGNALING
CNS
APPETITE / AVERSION / ENERGY-BALANCE SIGNALING
BONE
REMODELING-RELATED SIGNALING - POSTPRANDIAL NUTRIENT COORDINATION

The central concept is:

GIP HELPS THE BODY DECIDE WHAT TO DO WITH ENERGY AFTER IT ARRIVES.

THE INCRETIN EFFECT

Like GLP-1, GIP contributes substantially to:

THE INCRETIN EFFECT.

Oral glucose produces more insulin than:
* |V glucose

at comparable glucose exposure.

Why?

Because oral nutrients stimulate:

GUT PEPTIDES.

The two major incretins are:

GIP

GLP-1

Historically, GIP was actually the first incretin discovered, and modern reviews continue to emphasize its major
contribution to normal postprandial insulin secretion.

Again:

THE PANCREAS RESPONDS TO THE GUT, NOT JUST THE BLOOD GLUCOSE NUMBER.

GIP RECEPTOR - GIPR

GIP acts through:

GIPR - GLUCOSE-DEPENDENT INSULINOTROPIC POLYPEPTIDE RECEPTOR.
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GIPR is a:

CLASS B GPCR.

Its canonical pathway is:

GIP
GIPR - Gs —s adenylyl cyclase - cAMP 1 - PKA :iI;:gﬁ;‘rgelated
In the beta cell: - INSULIN SECRETION 1
This is mechanistically similar in broad outline to:
GLP-1R.
But the tissue distribution and system-level outcomes are:
NOT IDENTICAL.
GIP N GIPR N Gs N cAMP N BETA CELL

e insulin exocytosis T

ADIPOSE TISSUE

 nutrient partitioning / lipid-handling signals
CNS

» feeding / aversion / energy-balance pathways

BONE
e remodeling effects

Again:

SAME SECOND MESSENGER. DIFFERENT TISSUE. DIFFERENT PHYSIOLOGY.

GLUCOSE-DEPENDENT INSULIN SECRETION

Like GLP-1, GIP is:

GLUCOSE DEPENDENT.

It strongly amplifies insulin secretion when:

GLUCOSE IS ELEVATED.

But when glucose is low:
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the insulinotropic effect is much smaller.
So:
GIP does not simply:

FORCE INSULIN RELEASE.

It amplifies:

THE BETA CELL'S RESPONSE TO GLUCOSE.

THE BETA-CELL MODEL

Glucose rises - beta-cell metabolic signaling - Ca2?*-dependent insulin secretion

GIP - GIPR - cAMP 1 - amplifies:

INSULIN EXOCYTOSIS
Again:
GIP is:

AN AMPLIFIER.

Not:

A GLUCOSE-INDEPENDENT SECRETAGOGUE.

GIP MAY BE THE DOMINANT INCRETIN IN HEALTHY
PHYSIOLOGY

This point is often overlooked.
In metabolically healthy individuals:

GIP may contribute a larger proportion of:

POSTPRANDIAL INCRETIN-MEDIATED INSULIN SECRETION

than GLP-1.

A contemporary review argues that GIP should be viewed as the primary physiological incretin in normal human nutrient
handling, even though GLP-1 became the better-known pharmacological target.

That is a major conceptual correction.
GLP-1 became:

THE FAMOUS DRUG TARGET.

That does not automatically mean:

IT IS THE DOMINANT ENDOGENOUS INCRETIN.
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GIP AND TYPE 2 DIABETES

This becomes interesting because in type 2 diabetes:

the insulinotropic response to GIP is often:

MARKEDLY IMPAIRED.

GLP-1 responsiveness is also altered, but the GIP defect is especially notable.

Historically this led researchers to conclude:

GIP WAS A POOR THERAPEUTIC TARGET.

Why stimulate a receptor if:

THE RESPONSE IS BLUNTED?

But chronic metabolic normalization and pharmacologic receptor agonism can change this picture.
That is part of why GIP returned to center stage.

Again:

ACUTE ENDOGENOUS RESPONSIVENESS IN DISEASE = LIMIT OF FUTURE PHARMACOLOGY.

THE T2D MODEL

endogenous GIP response

Type 2 diabetes N beta-cell dysfunction 1

incretin effect impaired

But:

* pharmacologic GIPR activation

GLP-1R activation - can still produce:

MAJOR GLYCEMIC + WEIGHT BENEFITS

This is one of the clearest examples of:

DISEASE PHYSIOLOGY NOT FULLY PREDICTING ENGINEERED PHARMACOLOGY.

GIP AND GLUCAGON

GIP biology around glucagon is more complicated than GLP-1.
Under certain glucose conditions:

GIP can promote:

GLUCAGON SECRETION.
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This may be useful when:
GLUCOSE IS LOW OR NORMAL.
Why?
Because glucagon helps prevent:
HYPOGLYCEMIA.
So GIP may contribute to:
GLUCOSE STABILITY IN BOTH DIRECTIONS.
Again:
it is not simply:
“INSULIN UP.”
THE BIDIRECTIONAL MODEL
When glucose elevated:
GIP
e insulin T
When glucose lower:
GIP may support:
glucagon 1 - hepatic glucose output preserved
So:
GIP MAY HELP BUFFER GLUCOSE RATHER THAN JUST LOWER IT.
That is an important difference from overly simplistic incretin models.
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GIP VS GLP-1

This comparison is essential.

GLP-1

Strongly associated with:
e insulin secretion e glucagon suppression in hyperglycemia
* gastric-emptying slowing * satiety

* nausea / aversion at higher pharmacologic signaling

GIP
Strongly associated with:
e insulin secretion * nutrient partitioning
* adipose biology * less gastric slowing
* potentially different CNS effects * possible mitigation of GLP-1-related aversive signaling

in some models

Recent reviews argue that GIPR agonism may enhance GLP-1-based weight loss partly through CNS mechanisms while
potentially attenuating nausea or aversion produced by strong GLP-1R activation.

So:

GIP MAY NOT SIMPLY ADD MORE APPETITE SUPPRESSION.

It may:

CHANGE THE QUALITY OF THE GLP-1 SIGNAL.

GIP AND GASTRIC EMPTYING

Unlike GLP-1:

GIP has much less prominent:

GASTRIC-EMPTYING DELAY.

This matters therapeutically.

A dual agonist may theoretically produce:

STRONG METABOLIC EFFECT

without simply doubling:

THE GASTRIC BRAKE.

Again:

COMBINATION THERAPY WORKS BEST WHEN SIGNALS ARE COMPLEMENTARY, NOT REDUNDANT.

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

11




PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE

GIP AND ADIPOSE TISSUE

This is where GIP became controversial.

GIPR is expressed in:

(c]] 4

ADIPOSE-TISSUE-RELATED CELL POPULATIONS.

GIP has been associated with:
e lipid uptake « triglyceride storage
* blood-flow changes ¢ insulin-related nutrient storage

* adipose metabolism

This led to the hypothesis:

GIP PROMOTES FAT GAIN.

But modern understanding is much more nuanced.

THE OLD OBESOGENIC MODEL

adipose nutrient

Meal - GIP 1T - insulin T - uptake 1 -

Therefore:

fat storage 1

GIP = OBESOGENIC

That model seemed intuitive.

But it did not explain:

WHY GIPR AGONISM COULD PRODUCE WEIGHT LOSS.

And it did not distinguish:

HEALTHY ADIPOSE STORAGE

from:

PATHOLOGICAL ECTOPIC FAT STORAGE.

ADIPOSE STORAGE IS NOT AUTOMATICALLY BAD

This is extremely important.

Adipose tissue exists partly to:

STORE EXCESS ENERGY SAFELY.

If adipocytes cannot buffer incoming lipid:

fat may accumulate in:

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

12




PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE GIP
* liver * muscle
* pancreas e visceral ectopic depots
That can worsen:
INSULIN RESISTANCE.
So an adipose signal that improves:
SAFE LIPID STORAGE
may actually protect:
OTHER ORGANS.
Recent arguments in favor of GIPR agonism emphasize that adipose GIPR activity may support healthier substrate
partitioning and reduce ectopic lipid exposure rather than simply “make people fat.”
Again:
FAT STORAGE LOCATION MATTERS.
THE LIPID-BUFFER MODEL
Nutrient excess - fat must go somewhere
Option 1:
functional subcutaneous adipose - relatively safer storage
or:
Option 2:
liver / muscle / ectopic tissue - lipotoxicity - insulin resistance
GIP-related adipose signaling may influence:
WHICH PATH IS FAVORED.
Again:
MORE ADIPOSE STORAGE CAPACITY # AUTOMATICALLY WORSE METABOLIC HEALTH.
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THE GIP PARADOX

Now we reach the most important section of the guide.

There is evidence supporting:

GIPR AGONISM

for obesity.
And:

GIPR ANTAGONISM

for obesity.

At first this sounds impossible.
If activating the receptor helps:
blocking it should not also help.

Yet modern drug-development programs are pursuing both strategies, and recent reviews describe this as a genuine
unresolved pharmacological paradox.

This may be one of the best examples in the entire PPI library of why:

RECEPTOR PHARMACOLOGY CANNOT BE UNDERSTOOD AS SIMPLE ON/OFF BIOLOGY.

THE AGONISM SIDE

Potential benefits of GIPR agonism include:

* enhanced insulin secretion * CNS appetite effects

* possible reduction in GLP-1-associated nausea / * improved adipose nutrient partitioning
aversion

* metabolic synergy with GLP-1R activation * possible thermogenic effects

Modern reviews supporting agonism argue that GIPR activation can be beneficial in:

e pancreatic islets

CNS
* adipose tissue

and may complement GLP-1 receptor signaling in obesity treatment.

THE ANTAGONISM SIDE

Potential arguments for GIPR antagonism include:

* reduced GIP-driven adipose lipid storage * altered CNS energy regulation
* enhancement of GLP-1-mediated weight loss * human genetic evidence associated with reduced GIPR
function

e preclinical protection from diet-induced obesity

Recent reviews argue that GIPR antagonism also has meaningful physiologic, genetic, and clinical rationale.
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Again:

BOTH SIDES HAVE REAL EVIDENCE.

HOW CAN BOTH AGONISM AND ANTAGONISM WORK?

Several hypotheses exist.

One is:
CHRONIC AGONISM MAY DESENSITIZE THE RECEPTOR.
So:
receptor functional signaling net state begins to
initial agonism receptor activation internalization / 3
- - desensitization 1B - T
ANTAGONISM.

A 2024 review specifically discusses prolonged GIPR agonism as potentially producing receptor desensitization, perhaps
more prominently in humans than rodents.

That would partly reconcile:

AGONIST = ANTAGONIST-LIKE END STATE.

But it is unlikely to be:

THE ONLY EXPLANATION.

THE DESENSITIZATION MODEL

. - . chronic functional GIPR some
. strong receptor internalization / . . .
GIPR agonist _, stimulation — desensitization — signaling - activity may -3 consequences
changes decrease resemble:

RECEPTOR BLOCKADE
Again:

THE CHRONIC EFFECT OF AN AGONIST CAN DIFFER FROM THE ACUTE EFFECT.

ANOTHER POSSIBILITY - DIFFERENT TISSUES

GIPR agonism may be beneficial in:

THE CNS.

GIPR antagonism may be beneficial in:

ADIPOSE OR OTHER PERIPHERAL TISSUES.

If so:
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a whole-body drug could produce mixed effects.

That creates the possibility that:

TISSUE SELECTIVITY

may ultimately explain some of the paradox.

Again:

SAME RECEPTOR IN DIFFERENT TISSUES = SAME THERAPEUTIC DIRECTION.

THE TISSUE-DIRECTION MODEL

CNS GIPR
agonism - appetite / aversion modulation
Potential:
WEIGHT LOSS SUPPORT
Meanwhile:
ADIPOSE GIPR
antagonism - lipid-storage signaling altered
Potential:
WEIGHT LOSS SUPPORT
So:

e opposite directions

at:
different tissues - same whole-body outcome.

Again:

SYSTEM OUTCOME CAN EMERGE FROM OPPOSING LOCAL EFFECTS.
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GIP AND TIRZEPATIDE

This is where GIP became clinically undeniable.

Tirzepatide is a dual:

GIPR + GLP-1R AGONIST.

Its clinical success forced metabolic medicine to reconsider the old assumption that:

GIPR ACTIVATION MUST PROMOTE OBESITY.

The fact that dual GIP/GLP-1 agonism can produce profound improvements in:
* body weight
* glycemic control

provides direct human evidence that pharmacologic GIPR agonism can be part of:

SUCCESSFUL METABOLIC THERAPY.

Again:

THE OLD MODEL WAS INCOMPLETE.

WHY TIRZEPATIDE MATTERS CONCEPTUALLY

Tirzepatide teaches us:

MULTI-RECEPTOR PHARMACOLOGY CAN CREATE AN EMERGENT EFFECT THAT CANNOT BE PREDICTED BY LOOKING AT
EACH PEPTIDE IN ISOLATION.

GLP-1R activation alone: - weight loss

GIPR activation alone:
* complex
But:

GLP-1R + GIPR

a different:

SYSTEM-LEVEL PHARMACOLOGY

That may alter:

* appetite e insulin
* glucagon * adipose handling
* hausea * reward

* body weight
Again:

1+ 1 MAY NOT EQUAL 2.
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It may create:

A DIFFERENT BIOLOGICAL STATE.

GIPR SIGNALING AND TOLERABILITY

One especially interesting emerging idea is:

GIPR agonism may help reduce:

GLP-1-RELATED AVERSIVE SIGNALING.

If true:

this could allow more effective metabolic signaling without proportionally increasing:

* nausea

e vomiting

 food aversion

Recent reviews argue that CNS GIPR agonism may attenuate nausea while still helping suppress appetite.

That creates a sophisticated drug-design principle:

DO NOT ONLY MAXIMIZE EFFICACY.

Improve:

EFFICACY / TOLERABILITY RATIO.

THE TOLERABILITY MODEL

GLP-1R activation - weight loss

but:

* nausea / aversion T
Add GIPR agonism - potential:
e anorectic synergy

aversive signaling modulation - Potential:

MORE SUSTAINABLE ENERGY-INTAKE REDUCTION

Again:

if correct, GIP may act partly as:

A SIGNAL-BALANCING PARTNER.
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GIP AND THE BRAIN

GIPR is expressed in:

CNS REGIONS INVOLVED IN ENERGY BALANCE.

Emerging research suggests central GIPR signaling may influence:

* appetite * reward
* nausea / aversion * thermogenesis

* energy balance

This is a major reason GIP has moved beyond:

PANCREATIC INCRETIN BIOLOGY.

Again:

THE SAME PEPTIDE THAT HELPS THE BETA CELL ALSO TALKS TO THE BRAIN.

GIP AND NAUSEA

Unlike strong GLP-1R signaling:

GIPR activation may not produce the same degree of:

NAUSEA / AVERSION.

Some models suggest it may even:

REDUCE GLP-1-INDUCED AVERSIVE RESPONSES.

That makes the pairing especially interesting.

Again:

TWO SATIETY-RELATED PEPTIDES CAN PRODUCE DIFFERENT QUALITIES OF EXPERIENCE.

GIP AND ENERGY EXPENDITURE

GIPR agonism has also been investigated for:
e thermogenesis

* energy expenditure

» adipose substrate utilization

The exact contribution in humans remains:

LESS CERTAIN

than the incretin effect.

Recent mechanistic reviews include thermogenic and substrate-partitioning hypotheses but acknowledge that the
precise human mechanisms remain unsettled.
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Again:

CLINICAL WEIGHT LOSS DOES NOT PROVE A SINGLE ENERGY-EXPENDITURE MECHANISM.

GIP AND BONE

GIP has significant:

BONE BIOLOGY.

GIPR is expressed in bone-related cells.
Research suggests GIP can influence:

* osteoblast activity

* osteoclast activity

* postprandial bone turnover

After eating:

bone resorption tends to decrease.

GIP appears to participate in:

THIS FEEDING-RELATED BONE SIGNAL.

That means the body links:

NUTRIENT AVAILABILITY

to:

SKELETAL REMODELING.

Again:

THE SKELETON IS METABOLICALLY RESPONSIVE TO MEALS.

THE BONE MODEL

GIPR in bone-related

Meal N GIP 1 -  — N bone resorption |
potentially:

bone formation signaling supported - POSTPRANDIAL BONE REMODELING SHIFTS
Again:
bone is not:

METABOLICALLY STATIC.
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WHY BONE SHOULD CARE ABOUT A MEAL

Bone remodeling requires:

ENERGY + NUTRIENTS.

It makes biological sense that:
 feeding signals

could tell bone:

RESOURCES ARE AVAILABLE.

GIP may therefore be one of several:

NUTRIENT-BONE COMMUNICATION SIGNALS.

This becomes especially interesting in:

* diabetes * obesity
 bariatric surgery * aging
Again:

INCRETIN BIOLOGY EXTENDS BEYOND GLUCOSE.

GIP AND ADRENAL / CARDIOVASCULAR BIOLOGY

GIPR expression has been reported in multiple tissues beyond:

* pancreas e adipose

* brain e bone

But expression data do not automatically prove:

MAJOR PHYSIOLOGICAL IMPORTANCE.

This is important.

One of the common peptide-research mistakes is:

RECEPTOR FOUND = MAJOR CLINICAL FUNCTION.

That is not enough.

Again:

EXPRESSION = DOMINANT PHYSIOLOGY.

GIP AND DPP-4

Like GLP-1:
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native GIP is rapidly degraded by:

DPP-4.

DPP-4 removes the N-terminal dipeptide and generates a metabolite with much lower classical incretin activity.
Thus:

native GIP is:

SHORT-LIVED.

Therapeutic analogs can be engineered to:

RESIST DPP-4.

Again:

PHYSIOLOGICAL GIP IS PULSED.

Pharmacological GIPR agonism can be:

PROLONGED.
THE TEMPORAL MODEL
Meal - GIP spike - minutes - DPP-4 degradation
versus:
engineered agonist —o hours to days of receptor exposure
Again:
THE DRUG IS NOT SIMPLY “MORE ENDOGENOUS GIP.”
Itis:

A DIFFERENT TEMPORAL SIGNAL.

GIP AND DIETARY FAT

Fat is a strong stimulus for:

GIP RELEASE.

This contributed heavily to the old obesogenic model.

insulin + adipose nutrient

High-fat meal - GIP 1 handling

storage

But physiologically:
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the body should store:

EXCESS DIETARY ENERGY SOMEWHERE.

Again:

the critical question is not:

“DOES GIP STORE FAT?”

The better question is:

“DOES GIP HELP PARTITION NUTRIENTS INTO THE LEAST HARMFUL STORAGE COMPARTMENT?”

That is a far more sophisticated metabolic question.

GIP AND INSULIN RESISTANCE

GIP's effect on insulin sensitivity is likely:

INDIRECT + CONTEXT DEPENDENT.

Potentially:
. . I muscle / liver insulin sensitivity
functional adipose storage - less ectopic lipid - improves
But:
chronic caloric excess - adipose expansion - eventual dysfunction
Again:

THE SAME STORAGE SYSTEM CAN BE PROTECTIVE EARLY AND MALADAPTIVE WHEN CAPACITY IS
EXCEEDED.

THE ADIPOSE-CAPACITY MODEL

Nutrient surplus —» healthy adipose expands _, lipid safely buffered —» metabolic damage limited
Eventually:
adipose capacity exceeded _, ectopic lipid 1 - inflammation 1 - insulin resistance 1

So:

FAT STORAGE CAPACITY CAN BE PROTECTIVE UNTIL IT IS NOT.

GIP may participate somewhere within:

THAT TRANSITION.
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GIP AND WEIGHT LOSS

It is now clear that pharmacologic GIPR activation:

CAN COEXIST WITH MAJOR WEIGHT LOSS.

That alone disproves the simplistic idea:

GIPR AGONISM = WEIGHT GAIN.

But exactly how much of weight loss comes from:

* CNS appetite effects e GLP-1 synergy
* receptor desensitization * adipose effects
* energy expenditure e improved tolerability

remains actively debated.

Again:

CLINICAL EFFICACY CAN ARRIVE BEFORE FULL MECHANISTIC CONSENSUS.

That happens often in medicine.

GIPR ANTAGONISM - THE OTHER FUTURE

At the same time, GIPR antagonists are being developed.
This may seem contradictory after tirzepatide.

But human genetics, animal models, and emerging pharmacology suggest that reducing GIPR signaling may also
improve:

* body weight
¢ insulin sensitivity

especially when paired with:

GLP-1R AGONISM.

That means future obesity medicine may contain:

BOTH GIP AGONISTS AND GIP ANTAGONISTS.

That is not necessarily a contradiction.

It may reflect:

DIFFERENT MOLECULES SOLVING THE SAME SYSTEM PROBLEM THROUGH DIFFERENT NETWORK
STATES.

THE ONE-RECEPTOR / TWO-STRATEGY MODEL

e Strategy A
* GIPR agonist
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GLP-1R agonist - weight loss

e Strategy B
* GIPR antagonist

GLP-1R agonist - weight loss

Same receptor.
Opposite manipulation.
Same broad endpoint.

This is one of the strongest warnings against:

(c]] 4

SIMPLE RECEPTOR THINKING.

RECEPTOR OCCUPANCY IS NOT THE WHOLE STORY

The outcome may depend on:

 duration * signaling bias
* receptor internalization * tissue penetration
* receptor expression e background GLP-1R activity

* molecule architecture

So instead of asking:

IS GIPR ON OR OFF?

The better questions may be:

WHERE?

FOR HOW LONG?

WITH WHAT OTHER RECEPTOR ACTIVE?

WHICH SIGNALING PATHWAY IS FAVORED?

Again:

PHARMACOLOGY IS SPATIOTEMPORAL.

GIP VS GLP-1 - THE MOST IMPORTANT COMPARISON
GIP

strong physiological insulin adipose / CNS / bone

proximal nutrient signal incretin - - effects

GLP-1
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distal / mixed

intestinal signal - insulin —5 dlucagon restraint _, gastric slowing

Together:

-

satiety / appetite

(c]] 4

NUTRIENT ARRIVAL -» STORAGE + GLYCEMIC CONTROL + INTAKE REGULATION

Again:

they are not:

COMPETING INCRETINS.

They are:

COMPLEMENTARY INFORMATION CHANNELS.

GIP VS GLUCAGON

GIP generally communicates:

ENERGY ARRIVAL.

Glucagon communicates more strongly:

ENERGY MOBILIZATION / HEPATIC GLUCOSE OUTPUT.

Yet modern multi-agonist therapies can combine:

GIP

GLP-1

e glucagon

Why?

Because controlled glucagon signaling may increase:
* energy expenditure

e lipid mobilization

while incretin signaling protects:

GLUCOSE CONTROL.

Again:

OPPOSING PHYSIOLOGY CAN BE THERAPEUTICALLY COMBINED WHEN BALANCED CORRECTLY.
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GIP AND RETATRUTIDE LOGIC

Retatrutide-like triple agonism targets:
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GLP-1R
GIPR
* glucagon receptor
This creates:

GLP-1

* appetite |

e insulin support

GIP

e incretin / adipose / CNS synergy

e glucagon

* energy mobilization / expenditure

Together:

INTAKE | + METABOLIC OUTPUT T + GLUCOSE CONTROL MAINTAINED

That is the systems logic.
Again:

the effect of GIP cannot be understood:

OUTSIDE THE OTHER RECEPTORS PRESENT IN THE MOLECULE.

GIP AND BARIATRIC SURGERY

Bariatric surgery dramatically changes:

NUTRIENT DELIVERY THROUGH THE GI TRACT.

That alters:

GLP-1

GIP

PYY

* bile acids

e neural signals
depending on procedure.

Again:
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the metabolic benefit of bariatric surgery is not simply:

STOMACH SIZE.

It includes:

A REBUILT ENTEROENDOCRINE SIGNALING ENVIRONMENT.

GIP is part of that physiology.

GIP AND HYPOGLYCEMIA

Because GIP can support glucagon at lower glucose:

there has been interest in its role in:

COUNTER-REGULATION.

This again differentiates it from the simplistic model:

GIP = INSULIN.

The peptide may help preserve:

GLUCOSE FLEXIBILITY.

Again:

METABOLIC CONTROL IS BIDIRECTIONAL.

GIP AND BODY-COMPOSITION QUALITY

As with GLP-1 therapy:

major weight loss raises the question:

WHAT KIND OF WEIGHT IS LOST?

Dual incretin therapy can reduce:
» fat mass
* some lean mass

So successful treatment should still monitor:

* muscle * protein intake
* strength * nutritional adequacy
Again:

MORE WEIGHT LOSS IS NOT AUTOMATICALLY BETTER WEIGHT LOSS.
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THE CORE MECHANISM MAP

NUTRIENTS
ENTER
PROXIMAL _, KCELLS _, GIP - GIPR - Gs - cAMP _, PANCREAS
SMALL
INTESTINE
GLUCOSE-DEPENDENT INSULIN 1
ADIPOSE
NUTRIENT PARTITIONING / LIPID HANDLING
CNS
APPETITE / AVERSION / ENERGY-BALANCE SIGNALING
BONE
POSTPRANDIAL REMODELING SIGNALS - Potential:

POSTPRANDIAL METABOLIC COORDINATION

In pharmacology:
¢ GIPR agonism
or:

* GIPR antagonism
GLP-1R modulation - BODY-WEIGHT / GLYCEMIC EFFECTS

The core concept is:

GIP IS A NUTRIENT-PARTITIONING AND INCRETIN SIGNAL WHOSE ACUTE PHYSIOLOGY, CHRONIC RECEPTOR
PHARMACOLOGY, AND MULTI-AGONIST BEHAVIOR ARE NOT THE SAME THING.

WHAT THIS MECHANISM MAY SUGGEST

GIP biology deserves major relevance in:

* type 2 diabetes * impaired incretin response

* obesity * nutrient partitioning

* adipose dysfunction * dual incretin therapy

e multi-agonist therapy * bone metabolism

* CNS appetite regulation * nausea / tolerability modulation

* energy-balance research

Its strongest modern translational identity is:

MULTI-INCRETIN PHARMACOLOGY.
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WHAT THIS MECHANISM DOES NOT PROVE

GIP biology does not prove that:

* GIP is inherently obesogenic * GIP is inherently anti-obesity

* obesity is a GIP deficiency e obesity is a GIP excess disease

* GIPR agonism and antagonism are pharmacologically e chronic agonism must work only through receptor

equivalent desensitization

* adipose lipid storage is always harmful » every GIPR effect seen in rodents translates directly to
humans

* GIP's weight-loss contribution in tirzepatide is fully * GIP simply duplicates GLP-1

understood

* GIP strongly slows gastric emptying like GLP-1 * GIP only acts in pancreatic beta cells

* GIPR expression proves clinically meaningful function
in every tissue

dual agonism can be understood by adding the effects of two isolated peptides
* a successful combination proves each component contributes equally

Again:

CONTEXT + DURATION + TISSUE + PARTNER RECEPTOR MATTER.
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THE EVIDENCE, POTENTIAL APPLICATIONS, AND
LIMITATIONS

ENDOGENOUS INCRETIN PHYSIOLOGY

VERY STRONG

GIP is a major endogenous incretin and an important contributor to postprandial insulin secretion.
GIPR BIOLOGY

VERY STRONG
GIPR is a well-characterized class-B GPCR involved in pancreatic, CNS, adipose, and other metabolic signaling.

TYPE 2 DIABETES

STRONG PHYSIOLOGICAL RELEVANCE

Endogenous GIP insulinotropic responsiveness is often impaired in type 2 diabetes.

But pharmacologic GIPR agonism, especially in combination with GLP-1R activation, can still produce major metabolic
benefit.

OBESITY - GIPR AGONISM

STRONG HUMAN CLINICAL VALIDATION IN COMBINATION THERAPY

The success of dual GIP/GLP-1 agonism demonstrates that GIPR agonism can be part of an effective obesity-treatment
strategy.

OBESITY - GIPR ANTAGONISM

PROMISING / EMERGING

Human genetics, preclinical models, and emerging clinical programs support continued investigation of GIPR
antagonism.

THE AGONISM-ANTAGONISM PARADOX

REAL AND STILL UNRESOLVED

Current reviews explicitly recognize that both GIPR activation and blockade may improve body weight when paired with
GLP-1-based pharmacology.

This is not a minor detail.
Itis:

ONE OF THE MOST IMPORTANT OPEN QUESTIONS IN MODERN INCRETIN PHARMACOLOGY.

e Research

TYPE 2 DIABETES
GIP is mechanistically compelling because:

THE INCRETIN EFFECT IS IMPAIRED.

But the beta-cell defect matters.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 31




PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE (c]] 4

If beta cells are severely dysfunctional:

the endogenous GIP signal may have:

LESS CAPACITY TO AMPLIFY.

Again:

SIGNAL REQUIRES TARGET CAPACITY.

OBESITY

This is now the most scientifically interesting GIP field.

The old model:

GIP = FAT STORAGE = OBESITY

has been replaced by:

GIPR SIGNALING MAY BE BENEFICIAL OR DETRIMENTAL DEPENDING ON TISSUE, DURATION, AND

PHARMACOLOGICAL CONTEXT.

That is far more accurate.

DUAL GIP / GLP-1 AGONISM

This is clinically validated.

The key question is no longer:

“CAN IT WORK?”

It does.

The more interesting question is:

WHY DOES IT WORK SO WELL?

Potential answers include:

* better insulin secretion

¢ altered appetite

* improved adipose partitioning

* altered pharmacokinetic exposure

Again:

* CNS synergy
e reduced aversion

* receptor interactions

THE OUTCOME IS ESTABLISHED.

The exact mechanism remains:

INCOMPLETE.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 32




PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE (c]] 4

GIPR ANTAGONISM

This field is especially important because it challenges the assumption that:

TIRZEPATIDE PROVED AGONISM IS THE ONLY CORRECT STRATEGY.

It did not.

The receptor may be therapeutically exploitable in:

MULTIPLE DIRECTIONS.

That is why antagonistic strategies remain active areas of drug development.

ADIPOSE PHYSIOLOGY
GIP's adipose role remains one of the most important unresolved questions.

The central issue is:

IS GIP PROMOTING HARMFUL STORAGE OR HEALTHY BUFFERING?

The answer may depend on:

* adipose depot e insulin state
e caloric balance e chronicity
 adipocyte health

Again:

STORAGE IS NOT ONE BIOLOGICAL CATEGORY.

CNS PHYSIOLOGY

Central GIPR signaling may explain much of:

THE ANTI-OBESITY EFFECT OF AGONISM.

Potential roles include:
* appetite suppression
e aversion control

e thermogenesis

But exact human contribution remains under study.

BONE
GIP appears to participate in:

POSTPRANDIAL BONE REMODELING.

This is biologically meaningful.

But GIPR agonists are not currently used primarily as:

OSTEOPOROSIS THERAPY.
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Again:

PHYSIOLOGICAL EFFECT = CLINICAL INDICATION.

WHAT WE KNOW

GIP is an endogenous 42-amino-acid incretin peptide released primarily by enteroendocrine K cells of the proximal small
intestine.

Its secretion rises after nutrient intake, particularly after carbohydrate and fat exposure.

Its dominant classical role is to amplify glucose-dependent insulin secretion.

GIP acts through the GIP receptor, a class-B GPCR that predominantly signals through Gs - adenylyl cyclase - cAMP.
In beta cells, this cAMP signal amplifies glucose-triggered insulin secretion.

GIP is therefore not simply a glucose-independent insulin secretagogue.

Its insulinotropic action depends strongly on the prevailing glucose level.

In healthy physiology, GIP is a major contributor to the incretin effect and may be quantitatively more important than
GLP-1 for normal postprandial insulin secretion.

In type 2 diabetes, the beta-cell insulinotropic response to endogenous GIP is often markedly impaired.

That historical observation contributed to the long period in which GIP was neglected as a therapeutic target.
However, pharmacologic GIPR agonism has now been clinically validated as part of dual GIP/GLP-1 receptor agonism.
This directly disproves the old assumption that GIPR activation must inevitably promote weight gain.

GIP also has important biology in adipose tissue.

The older interpretation that adipose GIP signaling is automatically harmful is too simplistic.

Adipose tissue functions as a metabolic buffer, and appropriately storing lipid in adipocytes may protect liver, muscle,
and other organs from ectopic lipid exposure.

This means nutrient storage and metabolic dysfunction are not synonymous.
GIPR signaling also occurs in the CNS.

Emerging work suggests central GIPR agonism may contribute to appetite reduction, altered energy expenditure, and
reduced aversive responses to GLP-1 receptor activation.

This may help explain why dual incretin agonism can produce powerful weight loss without simply acting as “more
GLP-1."

GIP also has relevant bone biology and appears to participate in postprandial regulation of bone remodeling.
Native GIP is rapidly degraded by DPP-4.

Therefore normal GIP physiology is brief and meal linked.

Engineered therapeutic GIPR agonism can expose the receptor for far longer than native GIP does.

That temporal difference is extremely important.

The most fascinating unresolved feature of GIP biology is that both receptor agonism and antagonism can support
weight reduction when combined with GLP-1-based pharmacology.

Several explanations have been proposed, including tissue-specific effects, receptor desensitization during chronic
agonism, altered GLP-1 signaling, and differences in central versus peripheral biology.

No single explanation currently resolves the entire paradox.
That uncertainty should be preserved rather than hidden.

GIP is therefore one of the best examples of why endogenous physiology cannot be naively extrapolated into chronic
drug pharmacology.
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WHAT WE THINK MAY BE HAPPENING
GIP may be best understood as:
THE BODY'S “NUTRIENTS HAVE ARRIVED - DECIDE WHERE THEY SHOULD GO” SIGNAL.
Food reaches the proximal intestine. - K cells release:
GIP.
The pancreas receives:
PREPARE TO STORE ENERGY SAFELY.
The adipose system receives:
NUTRIENTS ARE AVAILABLE.
The brain receives:
THE FED STATE HAS BEGUN.
The skeleton may receive:
RESOURCES ARE AVAILABLE FOR REMODELING.
That is normal physiology.
But now pharmacology changes the system.
Instead of a:
SHORT POST-MEAL GIP PULSE,

we create:

LONGER GIPR EXPOSURE.
Then combine it with:

GLP-1R ACTIVATION.
The network may behave completely differently.
The brain may reduce:
FOOD INTAKE.

GLP-1 may suppress:

APPETITE + GLUCAGON.
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GIP may improve:

(c]] 4

INSULIN RESPONSE + TOLERABILITY + NUTRIENT PARTITIONING.

And the result can be:

MAJOR WEIGHT LOSS.

Then comes the paradox.
Block the GIP receptor instead.
And:

under another pharmacological configuration:

WEIGHT LOSS MAY ALSO IMPROVE.

That tells us something profound.

The true therapeutic variable may not be:

“MORE GIP OR LESS GIP.”

It may be:

HOW GIPR SIGNALING CHANGES THE ENTIRE INCRETIN NETWORK.

That is a much more advanced model.

WHAT REMAINS CONTEXT-DEPENDENT

Important questions include:

What fraction of normal human incretin action is attributable to GIP versus GLP-17?
Why is endogenous GIP responsiveness reduced in type 2 diabetes?

Can beta-cell responsiveness to GIP be restored with improved glycemia?

How much of tirzepatide's effect truly requires GIPR activation?

Which tissues contribute most to GIPR-dependent weight loss?

Is CNS GIPR activation necessary for the full anti-obesity effect?

How much does GIPR agonism reduce nausea or aversion from GLP-1 signaling?
Is this effect clinically important in humans or primarily preclinical?

How much of GIPR agonism's benefit comes from receptor desensitization?

Does chronic agonism create a functional antagonist state?

Is that effect more pronounced in humans than rodents?

Are beneficial agonist and antagonist effects occurring in different tissues?

Which adipose depots express functionally important GIPR?

Does GIP improve healthy lipid buffering or promote maladaptive fat gain depending on energy balance?
How much does GIPR signaling influence ectopic fat deposition?

Which human GIPR genetic variants predict response to agonists?

Which variants predict response to antagonists?

Can receptor bias separate desirable CNS effects from unwanted peripheral effects?
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Can tissue-selective agonism outperform systemic agonism?

Can tissue-selective antagonism outperform systemic antagonism?

How important is GIP for bone turnover in adults?

Could chronic GIPR manipulation affect fracture risk?

How does menopause alter GIP-related bone physiology?

How much does GIP influence glucagon during hypoglycemia?

Could GIP-related signaling be useful for hypoglycemia counter-regulation?

How does GIP interact with insulin during different macronutrient patterns?

Does high-fat feeding alter GIPR sensitivity?

How much does bariatric surgery alter GIP physiology by procedure type?

What is the optimal GIP:GLP-1 receptor activity ratio in dual agonism?

How much GIPR activity should be present in triple agonists containing glucagon activity?

Can GIP agonism help preserve lean mass indirectly?

Can GIP pharmacology improve treatment tolerability enough to permit stronger GLP-1 signaling?
Why can both GIPR agonism and antagonism enhance GLP-1-driven weight loss?

Are these truly opposite mechanisms or two routes to a similar receptor-signaling end state?

Will future obesity medicine contain both GIPR agonists and GIPR antagonists for different patient phenotypes?
Again:

these are the questions needed to move from:
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INCRETIN HORMONE

to:

PRECISION GIP-RECEPTOR PHARMACOLOGY.
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THE PRAXIS LENS

DO NOT BEGIN WITH GIP

Begin with:

WHAT PART OF POSTPRANDIAL NUTRIENT HANDLING IS ACTUALLY ABNORMAL - BETA-CELL RESPONSE, APPETITE,
ADIPOSE PARTITIONING, BODY-WEIGHT REGULATION, OR THE INTERACTION BETWEEN MULTIPLE INCRETIN PATHWAYS?

Then:

PHYSIOLOGY
PATTERN —s MECHANISM  _ EVIDENCE N RISK —5 MONITORING _ DECISION
PHYSIOLOGY
Healthy GIP physiology requires:
» K-cell nutrient sensing * appropriate GIP secretion
 functional GIPR signaling * viable beta cells
» appropriate adipose nutrient handling * normal CNS integration

* DPP-4-mediated signal termination

Its dominant endogenous role is:

POSTPRANDIAL INCRETIN + NUTRIENT-PARTITIONING PHYSIOLOGY.

PATTERN

What is actually present?
impaired incretin response?
type 2 diabetes?
hyperinsulinemia?

obesity?

ectopic fat?

impaired satiation?

GLP-1 intolerance?
metabolic dysregulation?

Again:

“OBESITY” IS NOT A GIP DIAGNOSIS.

MECHANISM

Does GIPR manipulation match:

THE BOTTLENECK?

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 38




PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE

If the problem is:
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IMPAIRED BETA-CELL INCRETIN RESPONSE,

GIPR agonism may be highly relevant.
If the goal is:

AUGMENTING GLP-1-BASED OBESITY TREATMENT,

either agonist or antagonist strategies may eventually prove useful depending on molecule and mechanism.

Again:

THE DIRECTION OF RECEPTOR MODULATION CANNOT BE CHOSEN FROM ENDOGENOUS

PHYSIOLOGY ALONE.

EVIDENCE

Ask:

WHAT CLAIM ARE WE MAKING?

GIP is an incretin?

VERY STRONG.

GIP amplifies glucose-dependent insulin secretion?

VERY STRONG.

GIP contributes importantly to normal human incretin physiology?

VERY STRONG.
GIPR agonism can contribute to major human weight loss in dual therapy?

VERY STRONG HUMAN CLINICAL VALIDATION.

GIPR antagonism can improve human obesity outcomes?

PROMISING / EMERGING, WITH ACTIVE CLINICAL DEVELOPMENT.

We fully understand why both work?

NO.
Again:

PRESERVE THE UNCERTAINTY.
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RISK

Potential risks depend heavily on:
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WHICH GIPR STRATEGY IS BEING USED.

For dual agonist pharmacology:

monitor considerations similar to broader incretin therapy, including:

* hausea e vomiting

e diarrhea e constipation

* appetite suppression * inadequate protein / nutrient intake
* lean-mass loss * glycemic interactions

e gallbladder-related events * treatment-specific labeled risks

For antagonistic approaches:
long-term human physiology is still being defined.

Potential questions include:

* beta-cell effects * bone
 adipose partitioning * interaction with GLP-1R signaling
Again:

ESTABLISHED ONE.

AN EMERGING DRUG CLASS REQUIRES DIFFERENT CONFIDENCE CALIBRATION THAN AN
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Monitoring should follow:
THE METABOLIC HYPOTHESIS.

GLYCEMIA

» fasting glucose * Alc

* postprandial glucose * hypoglycemia where relevant
BODY COMPOSITION

* weight * waist

» fat mass where feasible * lean mass

* strength
NUTRITION

* protein * energy intake

* hydration * micronutrients
Gl / TOLERABILITY

* nausea e vomiting

* bowel changes » food aversion

* meal tolerance

METABOLIC DISTRIBUTION

where clinically relevant:

e triglycerides * liver fat / MASLD markers

e insulin resistance e visceral adiposity
FUNCTION

* exercise capacity * strength

* energy * quality of life
Again:

MONITOR THE WHOLE METABOLIC RESPONSE - NOT ONLY THE SCALE.

MECHANISM
GIP's dominant endogenous pathway is:
NUTRIENT - K CELL - GIP - GIPR - cAMP - GLUCOSE-DEPENDENT INSULIN + NUTRIENT-PARTITIONING SIGNALING.
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Its central identity is:

FED-STATE NUTRIENT COORDINATION.

EVIDENCE

Endogenous incretin biology:

VERY STRONG.

Beta-cell physiology:

VERY STRONG.

Dual GIP/GLP-1 agonism:

VERY STRONG HUMAN CLINICAL EVIDENCE.

Isolated GIPR agonism for obesity:

COMPLEX / LESS DIRECTLY ESTABLISHED.

GIPR antagonism:

PROMISING / EMERGING.

Exact mechanism of agonism-antagonism paradox:

UNRESOLVED.
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RISK

The major conceptual mistake is:

(c]] 4

CALLING GIP “THE FAT-STORAGE HORMONE.”

That framing ignores:

e incretin physiology * CNS effects
 adipose buffering * bone
* receptor desensitization * combination pharmacology

The second major mistake is:

ASSUMING TIRZEPATIDE PROVED ALL GIPR AGONISM IS BENEFICIAL.

That is also too broad.

Again:

MOLECULE + DURATION + PARTNER RECEPTOR MATTER.
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MONITORING

Monitor:
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GLYCEMIA + BODY COMPOSITION + NUTRITION + GI FUNCTION + METABOLIC OUTCOMES.

If the hypothesis is:

BETTER INCRETIN / NUTRIENT PARTITIONING,

then:

glucose, weight, body composition, liver / metabolic health, and function should improve without unacceptable

nutritional or Gl cost.

PATIENT CONTEXT

A patient with:

TYPE 2 DIABETES + OBESITY

is not identical to:

someone with:

LEAN INSULIN DEFICIENCY.

A patient with:

HIGH VISCERAL / ECTOPIC FAT

is not identical to:

someone with:

FUNCTIONAL SUBCUTANEOUS ADIPOSE STORAGE.

A patient who tolerates:

HIGH GLP-1 SIGNALING WELL

is not identical to:

someone limited by:

NAUSEA + FOOD AVERSION.

Same GIPR pathway.
Different:

METABOLIC CONTEXT.
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1. WHAT IS THE ACTUAL METABOLIC BOTTLENECK?
beta-cell incretin response?
obesity?
appetite?
ectopic fat?
GLP-1 tolerability?
nutrient partitioning?
2. ARE WE DISCUSSING ENDOGENOUS GIP OR PHARMACOLOGIC GIPR MODULATION?
These are:
NOT THE SAME THING.
3. ARE WE AGONIZING OR ANTAGONIZING GIPR?
This completely changes the mechanistic hypothesis.
4. WHAT OTHER RECEPTOR IS ACTIVE?
Especially:
GLP-1R.
GIPR pharmacology may behave differently inside:
A MULTI-AGONIST SYSTEM.
5. WHAT TISSUE DO WE THINK MATTERS MOST?
pancreas?
brain?
adipose?
bone?
6. WHAT WILL WE MONITOR?
Alc?
weight?
lean mass?
Gl tolerance?
liver / metabolic markers?
nutrition?
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7. WHAT WOULD DEFINE SUCCESS?
Not:
“GIPR WAS ACTIVATED.”
And not:
“GIPR WAS BLOCKED.”
But:

THE TARGET METABOLIC PATTERN IMPROVED - GLYCEMIA, BODY WEIGHT, ADIPOSE DISTRIBUTION, APPETITE, OR
TREATMENT TOLERABILITY MOVED IN THE INTENDED DIRECTION - WHILE NUTRITION, MUSCLE, GLUCOSE STABILITY,
AND WHOLE-PATIENT FUNCTION REMAINED ACCEPTABLE.

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

46




PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE (c]] 4

KEY TAKEAWAYS

GIP is an endogenous 42-amino-acid incretin peptide released primarily by K cells in the duodenum and proximal
jejunum.

Its release increases after nutrient intake.

Its dominant classical effect is amplification of glucose-dependent insulin secretion.

GIP acts through GIPR, a class-B GPCR that signals prominently through Gs — adenylyl cyclase -» cAMP.
GIP is one of the two classical incretin hormones along with GLP-1.

In healthy physiology, GIP may actually provide a larger contribution to normal postprandial incretin-mediated insulin
secretion than GLP-1.

That is important because the best-known pharmacological target is not necessarily the dominant physiological signal.
In type 2 diabetes, the insulinotropic response to endogenous GIP is often substantially impaired.

That historical finding caused GIP to be dismissed for years as a poor therapeutic target.

Modern pharmacology changed that conclusion.

Dual GIP/GLP-1 receptor agonism has demonstrated that GIPR activation can coexist with profound improvements in
glycemia and body weight.

This disproves the simplistic model that GIPR agonism must inherently promote obesity.

GIP has significant adipose biology.

But adipose lipid storage should not automatically be interpreted as harmful.

Healthy adipose tissue can buffer excess lipid and reduce ectopic deposition in liver, muscle, and other organs.

That means GIP-mediated nutrient partitioning may be protective in some contexts rather than inherently obesogenic.
GIPR is also expressed in CNS circuits involved in energy balance.

Emerging evidence suggests GIPR agonism may contribute to appetite suppression, thermogenic signaling, and reduced
GLP-1-related nausea or aversion.

That may help explain why GIP and GLP-1 can function so effectively together.

GIP also participates in bone remodeling and demonstrates that incretin physiology extends beyond the pancreas and
adipose tissue.

Native GIP is rapidly degraded by DPP-4.

This means physiological GIP exposure is brief and meal related.

Engineered GIPR agonists can create much longer receptor activation.

That is a fundamentally different temporal signal.

The most important unresolved issue in GIP pharmacology is the agonism-antagonism paradox.

Both pharmacological activation and blockade of GIPR are being pursued as anti-obesity strategies, especially in
combination with GLP-1R activation.

Several explanations have been proposed.

Chronic agonism may cause receptor desensitization and produce a functional state that partially resembles
antagonism.

Different tissues may also benefit from opposite directions of receptor manipulation.
Agonism may be useful centrally.

Antagonism may alter peripheral adipose or metabolic signaling differently.

The exact explanation remains unresolved.

This uncertainty should not be treated as a weakness in the science.
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Itis:

THE CURRENT SCIENTIFIC QUESTION.

GIP therefore teaches one of the most important lessons in modern peptide medicine:

ENDOGENOUS PHYSIOLOGY DOES NOT ALWAYS PREDICT CHRONIC PHARMACOLOGY.
An endogenous meal-time peptide may behave one way during a 20-minute postprandial pulse and another way when a
drug activates its receptor continuously for days.
And the receptor may behave differently again when GLP-1R or glucagon receptor signaling is active at the same time.
* The best question is not “is GIP good or bad for obesity?”

The better question is “what metabolic state are we trying to create, which tissue-specific GIPR pathways matter, are we
using agonism or antagonism, how does the intervention interact with GLP-1 and other receptor systems, and does the
resulting network improve nutrient partitioning, glycemic control, body weight, and treatment tolerability without
compromising muscle, nutrition, or normal metabolic flexibility?”
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THE BOTTOM LINE

GIP may be one of the most intellectually important peptides in the entire metabolic section because it demonstrates
exactly why:

PEPTIDE MEDICINE CANNOT BE REDUCED TO MEMORIZING WHETHER A RECEPTOR SHOULD BE
TURNED ON OR OFF.

A meal arrives.
The proximal intestine detects it.

K cells release:

GIP.

The beta cell receives:

“ENERGY IS COMING - RELEASE INSULIN IF GLUCOSE REQUIRES IT.”

The adipose system receives:

“ENERGY IS AVAILABLE - HANDLE THE NUTRIENTS.”

The brain receives:

“THE FED STATE HAS BEGUN.”

Bone may receive:

“NUTRIENTS ARE AVAILABLE FOR REMODELING.”

That is:

NORMAL GIP PHYSIOLOGY.

Then pharmacology enters.

We make the receptor agonism:

STRONGER.

Longer.

And combine it with:

GLP-1.

The result:

MAJOR METABOLIC IMPROVEMENT.

Then researchers do something that should theoretically produce the opposite result.
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They:

BLOCK GIPR.

And in some pharmacological configurations:
weight loss also improves.

At first glance:

that seems impossible.

But only if we think:

RECEPTOR ON = ONE EFFECT

and:

RECEPTOR OFF = OPPOSITE EFFECT.

Biology is rarely that simple.

Perhaps chronic agonism:

DESENSITIZES THE RECEPTOR.

Perhaps the brain wants:

MORE GIPR SIGNAL

while adipose tissue benefits from:

LESS.

Perhaps GIP changes how:

GLP-1 SIGNALING IS EXPERIENCED.

Perhaps different drug architectures generate:

DIFFERENT RECEPTOR STATES.

Or perhaps several of these are true at once.
That is why GIP may represent where metabolic peptide medicine is headed.
Not:

WHICH PEPTIDE SHOULD WE GIVE?

But:

WHAT RECEPTOR NETWORK STATE DO WE WANT TO CREATE?

That is a fundamentally more advanced question.
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So the Praxis question becomes:

“WHAT part of nutrient-handling physiology is actually failing, is the major bottleneck beta-cell incretin responsiveness,
CNS appetite regulation, adipose nutrient partitioning, ectopic lipid exposure, or tolerability of another incretin pathway,
which direction of GIPR modulation actually fits that goal, and how does that intervention behave when GLP-1 or
glucagon signaling is active at the same time?”

That is the difference between:

CALLING GIP AN INCRETIN HORMONE

and:

UNDERSTANDING MULTI-RECEPTOR METABOLIC PHARMACOLOGY.

FINAL RECALL

CONTEXTUALIZE
ARRIVE COORDINATE . i i ]
) ) . ; : . . : Direction, tissue, duration, and
Nutrients trigger proximal K-cell GIP GIPR links insulin, partitioning, brain, )
partner receptors determine the
release glucagon, and bone

outcome

STOP MEMORIZING PEPTIDES. START UNDERSTANDING THE SYSTEM.

Praxis Peptide Institute provides educational information and is not a substitute for individualized medical diagnosis or treatment. GIP is an endogenous
42-amino-acid incretin peptide with established roles in glucose-dependent insulin secretion and broader nutrient-response signaling involving pancreatic,
adipose, CNS, and skeletal systems. Pharmacologic GIPR agonism has been clinically validated as part of dual GIP/GLP-1 receptor therapy, while GIPR
antagonism is also being actively investigated as an anti-obesity strategy. The apparent agonism-antagonism paradox remains incompletely resolved and likely
reflects differences in tissue signaling, chronic receptor adaptation, partner-receptor activity, and drug design. Endogenous meal-time GIP physiology should
therefore be distinguished from prolonged pharmacologic GIPR modulation.
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