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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.

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




s

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE ANGIOTENSIN II

RAPID RECALL

Read this page first. These anchors provide the complete high-level story of Angiotensin li; the remaining pages add

mechanism, evidence, context, and nuance.

01 IDENTITY
Endogenous 8-amino-acid peptide and principal classical RAAS effector.
02 TRIGGER
Low perfusion, low effective volume, low sodium delivery, or sympathetic activation.
03 AT1R
Vasoconstriction, aldosterone, sodium retention, thirst, vasopressin, and remodeling.
AT2R
04 Often counter-regulatory, context-dependent, and more prominent in selected tissues or injury
states.
05 ACUTE PURPOSE
Defend circulating volume and preserve organ perfusion.
06 CHRONIC COST
Hypertension, oxidative stress, inflammation, hypertrophy, fibrosis, and cardiorenal remodeling.
07 COUNTER-AXIS
ACE2 converts Ang Il toward Ang-(1-7) / Mas protective signaling.
PRAXIS QUESTION
08 N

Is RAAS activation adaptive, maladaptive, or inadequate in this patient now?

ONE-SENTENCE MEMORY

ANG Il SAVES PRESSURE NOW - BUT CHRONIC AT1R SIGNALING CAN SCAR THE SYSTEM.

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

Angiotensin Il is an endogenous 8-amino-acid peptide and the principal classical effector of the renin-angiotensin
system.

Its fundamental job is:

DEFEND PERFUSION PRESSURE AND CIRCULATING VOLUME.

When the body perceives:

* reduced renal perfusion * reduced effective circulating volume

* low sodium delivery * sympathetic activation

the renin-angiotensin system is activated.

Then:
RENIN
LI
Angiotensinogen - ANGIOTENSIN | - ACE - ANGIOTENSIN II

Angiotensin Il then drives a coordinated response:

* vasoconstriction * aldosterone release

* renal sodium retention e vasopressin release

e thirst * sympathetic facilitation

 vascular remodeling  cardiac remodeling

Most of these classical actions are mediated through:

ATI1R - ANGIOTENSIN Il TYPE-1 RECEPTOR.

But Angiotensin Il is more complex than:

“THE HORMONE THAT RAISES BLOOD PRESSURE.”

It is an emergency volume-and-pressure-defense signal.

That defense is extremely useful when someone is:

BLEEDING, DEHYDRATED, OR HYPOTENSIVE.

But the same system can become maladaptive when chronically overactivated.
A better description is:

ANGIOTENSIN Il IS A PRESSURE-, VOLUME-, AND STRESS-DEFENSE PEPTIDE WHOSE SHORT-TERM AT1R EFFECTS
PRESERVE PERFUSION, BUT WHOSE CHRONIC OVERACTIVATION CAN DRIVE HYPERTENSION, OXIDATIVE STRESS,
INFLAMMATION, HYPERTROPHY, FIBROSIS, AND CARDIORENAL REMODELING.

That is the core biology.
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WHAT IS ANGIOTENSIN 1I?

Angiotensin Il is an:

OCTAPEPTIDE - 8 AMINO ACIDS.

It is generated predominantly from:

ANGIOTENSIN |

through:

ANGIOTENSIN-CONVERTING ENZYME - ACE.

But the renin-angiotensin system is not one straight pathway.

It is better understood as:

A PEPTIDE NETWORK.

The classical pathway:
* ACE -» Ang Il » AT1R
tends toward:
 vasoconstriction * sodium retention
e hypertrophy * fibrosis
The counter-regulatory pathway:
* ACE2 - Ang-(1-7) » MAS
often pushes toward:
* vasodilation * natriuresis
* anti-proliferative signaling * anti-fibrotic signaling

Ang-(1-7) is generated importantly from Ang Il through ACE2 and acts through the Mas receptor as a major
counter-regulatory branch of the system.

So RAAS is not:

ONE DIRECTION.

Itis:

A BALANCED NETWORK OF OPPOSING SIGNALS.

THE IDENTITY MODEL

Reduced
effective
circulating
volume

- Renin 1 —5 Angiotensinl _ ACE —5 ANGIOTENSIN Il _ Primarily:
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AT1R

VASOCONSTRICTION
ADRENAL CORTEX
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BLOOD VESSELS

ALDOSTERONE 1

KIDNEY

SODIUM RETENTION 1

BRAIN

THIRST 1

VASOPRESSIN 1

SYMPATHETIC SYSTEM

SYMPATHETIC TONE 1

Potential:

-
PRESSURE 1
VOLUME 1
PERFUSION PRESERVED
But chronic activation: - OXIDATIVE STRESS

INFLAMMATION
HYPERTROPHY
FIBROSIS

REMODELING
The central concept is:

ANGIOTENSIN Il IS A SURVIVAL SIGNAL THAT CAN BECOME A DISEASE SIGNAL WHEN IT STAYS
TURNED ON.

THE TWO MAJOR RECEPTORS

Angiotensin Il acts mainly through:

AT1R

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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AT2R

These are both GPCRs.
But their biology is often:
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OPPOSING.
ATI1R
Dominant classical adult pathway.
Associated with:
* vasoconstriction * aldosterone
* vasopressin * sodium retention
* sympathetic facilitation * hypertrophy
* fibrosis * inflammation
e vascular remodeling
AT2R
More associated with:
* development « differentiation
e tissue repair  anti-proliferative signaling
* vasorelaxation e counter-regulation

Classic reviews describe AT1 and AT2 as functionally divergent receptor systems, with most established Ang Il effects
mediated through AT1R and AT2R frequently opposing AT1-driven growth and vasoconstriction.

So:

ANGIOTENSIN Il DOES NOT HAVE ONE EFFECT.

The outcome depends on:

WHICH RECEPTOR IS DOMINANT.

ATI1R - THE CLASSICAL PRESSURE RECEPTOR

AT1R is the receptor most people mean when they think about Angiotensin Il physiology.
It couples strongly through:

Gq —5 phospholipase C _, IP3 + DAG - Caz 1 - T - |ON.

But AT1R also activates many additional signaling pathways.

These include:

intracellular smooth-muscle VASOCONSTRICT

PKC

MAPK

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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¢ Rho kinase * NADPH oxidases

e transcription factors e growth signaling

So AT1R is not simply:

A CALCIUM SWITCH.

It is also:

A REMODELING RECEPTOR.

THE AT1R MODEL

Angiotensin
I - AT1R - Gq - PLC - IP3 + DAG - Caz* 1 -

VASOCONSTRICTION
plus:

Longer-term pathways N MAPK / ROS / growth signaling - CHRONIC

HYPERTROPHY
FIBROSIS

VASCULAR REMODELING
Again:

ACUTE

SAME RECEPTOR. DIFFERENT TIME SCALE.

AT2R - THE COUNTERBALANCING RECEPTOR

AT2R is much less dominant in the classic adult circulation.
But it is biologically important.
Research has associated AT2R with:
* vasodilation * anti-proliferation
« tissue differentiation * repair
* apoptosis in selected contexts e counter-regulation of AT1R effects
AT2R can oppose AT1l-mediated vascular growth and vasoconstriction.

This creates an important lesson:

BLOCKING “ANGIOTENSIN SIGNALING” IS NOT THE SAME AS BLOCKING EVERY ANGIOTENSIN

EFFECT.

When AT1R is blocked:

Ang Il may still interact with:

AT2R.

That may contribute to some of the physiological differences between:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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¢ ACE inhibition
and:

AT1-receptor blockade.

THE RECEPTOR-BALANCE MODEL

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE ANGIOTENSIN II

Angiotensin Il - AT1R
VASOCONSTRICTION
RETENTION
GROWTH
FIBROSIS
Versus:
AT2R
potential:
VASORELAXATION

ANTI-PROLIFERATION

REPAIR / DIFFERENTIATION

So the biological output depends partly on:

RECEPTOR BALANCE.

Again:

RECEPTORS.

ONE LIGAND CAN CARRY OPPOSING BIOLOGICAL INFORMATION THROUGH DIFFERENT

ANGIOTENSIN Il AND BLOOD PRESSURE

Angiotensin Il is one of the body's most powerful regulators of:

ARTERIAL PRESSURE.

It raises pressure through multiple mechanisms.

1. DIRECT VASOCONSTRICTION

Blood-vessel radius decreases. - vascular resistance 1

2. ALDOSTERONE

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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Sodium retention 1 - water retention 1 - circulating volume 1

3. VASOPRESSIN

e water conservation 1

4. THIRST
¢ water intake 1

5. SYMPATHETIC FACILITATION

e vascular tone and cardiac drive 1
These effects are predominantly AT1R-mediated.

So Ang Il does not raise blood pressure through:

ONE MECHANISM.

It coordinates:

VESSELS + KIDNEY + ADRENAL + BRAIN + AUTONOMIC SYSTEM.

THE PRESSURE-DEFENSE MODEL

Blood pressure falls _, renal perfusion ! _, renin 1 - Ang Il T —»  vasoconstriction
* sodium retention » water retention
e thirst * sympathetic tone

el

PRESSURE RESTORED

This is extraordinarily useful in:

ACUTE HYPOVOLEMIA.

SHORT-TERM GOOD, LONG-TERM BAD

This may be the most important Ang Il principle.
Imagine hemorrhage.

Blood volume falls.

Pressure falls.

Without Ang Il

the person may not preserve:

CEREBRAL + CORONARY PERFUSION.

So:

ACUTE ANGIOTENSIN Il ACTIVATION CAN BE LIFE-PRESERVING.

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

* obesity
CKD
* hypertension * heart failure
* hyperaldosteronism  vascular dysfunction

with persistent RAAS activation.
Then:

vasoconstriction persists.
Sodium retention persists.
Oxidative signaling persists.
Fibrotic signaling persists.

The same survival pathway becomes:

MALADAPTIVE.
THE TEMPORAL MODEL
Acute Ang Il - maintains pressure - preserves perfusion - ADAPTIVE
Chronic Ang i eyt oxidative inflammation fibrosis organ MALADAPTIV
I - P - stress - - —  remodeling E

Again:

THE MOLECULE IS NOT “GOOD"” OR “BAD.”

The question is:

WHEN + HOW MUCH + FOR HOW LONG?

ANGIOTENSIN Il AND THE KIDNEY

The kidney is both:

A SOURCE OF RAAS ACTIVATION

and:

A MAJOR TARGET.

Ang Il influences:

* renal vascular tone * proximal sodium reabsorption
e glomerular hemodynamics * renin feedback
* aldosterone e thirst and water balance

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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One particularly important renal action involves:

EFFERENT ARTERIOLAR CONSTRICTION.

This can help preserve:

GLOMERULAR FILTRATION PRESSURE

when renal perfusion falls.

That is another short-term protective mechanism.

THE GLOMERULAR MODEL

efferent arteriole glomerular pressure GFR may be
Renal perfusion | Ang Il T - e - preserved - temporarily
supported
This is:
COMPENSATORY.

But chronic intraglomerular pressure can also contribute to:

RENAL DAMAGE.

Again:

THE SAME MECHANISM CAN PRESERVE FUNCTION ACUTELY AND DAMAGE TISSUE
CHRONICALLY.

WHY ACE INHIBITORS CAN CHANGE CREATININE

This follows directly from the prior mechanism.

If a kidney has become dependent on:

ANGIOTENSIN II-MEDIATED EFFERENT CONSTRICTION

to preserve filtration pressure:

blocking the system can reduce:

INTRAGLOMERULAR PRESSURE.

Then:
serum creatinine may rise.

That does not automatically mean:

THE DRUG IS TOXIC TO THE KIDNEY.

It may reflect:

A HEMODYNAMIC CHANGE IN GLOMERULAR FILTRATION.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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Again:
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LAB CHANGE = STRUCTURAL INJURY.

ANGIOTENSIN Il AND ALDOSTERONE

Ang Il stimulates the adrenal:

ZONA GLOMERULOSA.

distal nephron sodium

Aldosterone 1 reabsorption 1 -

Thus:

Ang Il does not have to retain sodium entirely through:

water retention T - potassium excretion T

DIRECT RENAL ACTION.

It recruits:

ANOTHER HORMONE.

THE ALDOSTERONE MODEL

ATI1R in adrenal distal sodium

Ang Il aldosterone " water follows
9 - cortex - - retention -

Again:

- volume 1

PEPTIDE SIGNAL -» STEROID HORMONE -» RENAL RESPONSE.

This is endocrine layering.

ANGIOTENSIN Il AND VASOPRESSIN

Angiotensin Il also stimulates:

ARGININE VASOPRESSIN - AVP / ADH.

That promotes:

WATER RETENTION.

So the body responds to low volume by protecting:
e Sodium

through:

ALDOSTERONE

and:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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* Water
through:
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VASOPRESSIN.

This is a coordinated volume-defense strategy.

ANGIOTENSIN Il AND THIRST

Ang Il is also a major:

DIPSOGENIC SIGNAL.

Meaning:

it promotes:

THIRST.

Circulating Ang Il can act at specialized brain regions with reduced blood-brain barrier restriction, including areas
involved in fluid homeostasis, and AT1R-dependent central signaling promotes drinking and vasopressin release.

This is an elegant solution.

The body does not merely:

CONSERVE EXISTING WATER.

It tells the organism:

GO FIND MORE WATER.

THE THIRST MODEL

Volume falls _, RAAS activates _, Ang Il 1t - brain AT1R - THIRST —5 water intake 1
plus:
vasopressin T - water excretion |
Together:

VOLUME RESTORATION

Again:

behavior itself becomes:

AN ENDOCRINE OUTPUT.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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ANGIOTENSIN Il AND THE SYMPATHETIC NERVOUS SYSTEM

Ang Il also facilitates:

SYMPATHETIC ACTIVITY.

Potential effects include:

* increased norepinephrine release

* increased vascular responsiveness

* altered central autonomic regulation

This creates a positive interaction:

RAAS
activates sympathetic signaling.
e Sympathetic system
can stimulate renin through:
B1 receptors.
So:
sympathetic activation - renin - Ang Il - more sympathetic

facilitation

This can become:

A SELF-REINFORCING LOOP.

THE RAAS-SYMPATHETIC LOOP

sympathetic

Sympathetic i
renin t facilitation 1

drive 1 - - Ang Il 1 -

—5 vasculartone T _ pressure T

Useful acutely.

Problematic chronically.

ANGIOTENSIN Il AND OXIDATIVE STRESS

One of the most important chronic AT1R effects is activation of:

NADPH OXIDASES.

These enzymes generate:

REACTIVE OXYGEN SPECIES - ROS.

Ang llI-driven vascular ROS can affect:

* nitric oxide availability * MAP kinases
e transcription factors * Rho signaling
 inflammation * hypertrophy
* fibrosis
PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 15
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This is one of the major mechanisms linking Ang Il to:
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VASCULAR DAMAGE.

THE REDOX MODEL

redox-sensitive signaling 1 - Potential:

ENDOTHELIAL DYSFUNCTION
INFLAMMATION
HYPERTROPHY

FIBROSIS
Again:

Ang Il is not merely:

Ang Il - AT1R - NADPH oxidase - ROS 1 —3 NO bioavailability {

A HEMODYNAMIC HORMONE.

It is also:

A REDOX SIGNAL.

ANGIOTENSIN Il AND ENDOTHELIAL DYSFUNCTION

Healthy endothelium produces:

NITRIC OXIDE.

NO promotes:

VASODILATION.

Chronic Ang Il can increase oxidative stress.

ROS can reduce:

NO BIOAVAILABILITY.

Then:

This creates another feedback problem.

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

endothelial vascular vascular
stress T

Ang Il t - ROS 1 - NO | - pressure T _,

function ! > resistance T

Again:

A PRESSURE HORMONE CAN ALTER THE VESSEL SO THAT THE PRESSURE SYSTEM BECOMES
EVEN MORE ABNORMAL.

ANGIOTENSIN Il AND VASCULAR REMODELING

Chronic Ang Il promotes:

 vascular smooth-muscle hypertrophy e extracellular matrix deposition

* neointimal growth * arterial stiffness

Classic AT1R literature links the receptor to vascular hypertrophy, endothelial dysfunction, nephrosclerosis, and
atherothrombotic processes.

So hypertension is not simply:

THE VESSEL SQUEEZING TOO HARD TODAY.

Over years, the vessel itself can become:

STRUCTURALLY DIFFERENT.

FUNCTIONAL VS STRUCTURAL HYPERTENSION

 Early / functional

vascular tone 1 - pressure T
Potentially:
reversible.
e Chronic e vascular hypertrophy
* fibrosis * stiffness
el

pressure becomes structurally reinforced.

This is why chronic disease becomes:

HARDER TO REVERSE.

ANGIOTENSIN Il AND CARDIAC HYPERTROPHY

The heart experiences increased:

AFTERLOAD.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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But Ang Il may also directly stimulate:
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CARDIOMYOCYTE GROWTH SIGNALING.

So:
high blood pressure - mechanical hypertrophic stimulus
plus:
Ang Il - direct growth signaling —35 LEFT-VENTRICULAR HYPERTROPHY

This is another example of:

MECHANICAL + MOLECULAR SIGNAL CONVERGENCE.

THE CARDIAC MODEL

Ang Il - AT1R - hypertrophic signaling
plus:
vasoconstriction - afterload 1 - mechanical wall stress
Together: - CARDIAC HYPERTROPHY + REMODELING
Again:

the pathway acts:

DIRECTLY + INDIRECTLY.

ANGIOTENSIN Il AND FIBROSIS

Ang Il strongly promotes:

PRO-FIBROTIC SIGNALING.

It can interact with pathways involving:
* TGF-B
« fibroblast activation

e extracellular matrix

ROS

e inflammatory mediators
This is relevant to:

* heart

e kidney

¢ blood vessels

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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The RAAS is therefore a major contributor to:
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CARDIORENAL FIBROSIS.

THE FIBROSIS MODEL

ROS + growth fibroblast

Chronic Ang Il —, ATIR - signaling - activation

This helps explain why RAAS blockade can produce benefits beyond:

collagen / matrix STIFFNESS +
- deposition ~—  REMODELING

SIMPLY LOWERING BLOOD PRESSURE.

ANGIOTENSIN Il AND HEART FAILURE

Heart failure frequently activates:

RAAS.

Why?

Because the kidneys may perceive:

LOW EFFECTIVE PERFUSION.

Even if the body is:

VOLUME OVERLOADED.

This creates a paradox.

The patient has:

TOO MUCH TOTAL FLUID.

But the kidney senses:

NOT ENOUGH EFFECTIVE ARTERIAL FLOW.

So:

renin rises. N Ang Il rises. —5 aldosterone rises. _

This is:

more sodium and
water retained.

—» congestion worsens.

MALADAPTIVE COMPENSATION.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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renal
Cardiac perfusion RAAS 1 Ang Il 1 v?s:’.c?‘"_'s_tr afterload 1 heart fh_ela:t
output | 7 perceived - 9 — lction — +volume t — workload t — alure
retention worsens
as low
el
¢ RAAS 1 further
This is why RAAS blockade became one of the most important therapeutic strategies in:
HEART FAILURE.

Chronic kidney disease can involve:

* glomerular hypertension * proteinuria

* fibrosis  inflammation

e progressive nephron loss
Ang Il can contribute to:

ALL OF THESE.
Particularly important is:
INTRAGLOMERULAR PRESSURE.
Chronic elevation can damage:
THE FILTER.
So RAAS blockade can reduce:
GLOMERULAR PRESSURE + PROTEINURIA
even if systemic blood pressure reduction is modest.
Again:
THE KIDNEY BENEFIT IS NOT JUST ABOUT BRACHIAL BLOOD PRESSURE.
High intraglomerular pressure - glomerular barrier stress - protein leakage 1
RAAS blockade - efferent dilation —» intraglomerular pressure | _ proteinuria may fall

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 20
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This is another example where:
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RENAL HEMODYNAMICS

matter separately from:

SYSTEMIC HEMODYNAMICS.

ANGIOTENSIN Il AND ATHEROSCLEROSIS

Ang Il can promote:

» endothelial dysfunction * oxidative stress

e vascular inflammation e smooth-muscle proliferation

Those mechanisms intersect strongly with:

ATHEROSCLEROSIS.

But Ang Il is not:

THE SINGLE CAUSE OF PLAQUE.

Atherosclerosis also depends on:

* apoB-containing lipoproteins * immune signaling
* smoking * glycemia
* pressure * genetics

Again:

PATHWAY CONTRIBUTION = DISEASE MONOPOLY.

ANGIOTENSIN Il AND INSULIN RESISTANCE

RAAS activation also intersects with:

METABOLIC DISEASE.

Ang Il can influence:

* adipose inflammation  vascular insulin delivery

* oxidative stress * insulin signaling

This may help explain why:

HYPERTENSION + INSULIN RESISTANCE

often cluster.

But again:

METABOLIC SYNDROME = ANGIOTENSIN Il DISORDER.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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The pathway is:
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ONE PART OF A MULTISYSTEM NETWORK.

ANGIOTENSIN Il AND THE BRAIN

The central RAAS contributes to:

* thirst * salt appetite
* sympathetic control * vasopressin
* blood-pressure regulation

AT1 receptors are prominent in several brain regions involved in fluid and cardiovascular homeostasis.

This reinforces an important concept:

ANGIOTENSIN 11 IS BOTH A CIRCULATING HORMONE AND A NEUROREGULATORY PEPTIDE
SYSTEM.

ANGIOTENSIN Il AND ADRENAL PHYSIOLOGY

The adrenal cortex uses Ang Il as one of the major physiological signals for:

ALDOSTERONE SECRETION.

But aldosterone is also regulated by:

POTASSIUM.

So aldosterone concentration cannot be interpreted as:

PURELY ANGIOTENSIN-DRIVEN.

Again:

ONE HORMONE OUTPUT CAN HAVE MULTIPLE CONTROLLERS.

THE CLASSICAL RAAS CASCADE

Liver:
ANGIOTENSINOGEN
.l
Kidney:
RENIN
ol

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

* aldosterone

* thirst

* sympathetic facilitation
This model is useful.

But incomplete.

THE EXPANDED RAAS
Modern RAAS biology includes:

- ANGIOTENSIN Il - AT1R -

e sodium retention

e vasopressin

vasoconstriction

* Ang | * Ang Il

* Ang lll * Ang IV

* Ang-(1-7) * Ang-(1-9)
ACE

ACE2
AT1R

AT2R

* Mas receptor
e other enzymatic pathways
So:

RAAS IS NOT A LINEAR CASCADE.

Itis:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE ANGIOTENSIN II

A PEPTIDE PROCESSING NETWORK.

That is a much better PPl model.

ACE2 - THE CRITICAL COUNTER-REGULATORY ENZYME

ACE2 can convert:
e Angiotensin Il
into:
Angiotensin-(1-7).

This changes the biological direction of the pathway.

Ang Il - ACE2 - Ang-(1-7) - Mas receptor -

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

 anti-proliferation  anti-fibrotic signaling

The ACE2 / Ang-(1-7) / Mas pathway is widely recognized as a major counter-regulatory arm of the RAS.

THE COUNTER-REGULATION MODEL
CLASSICAL ARM

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE ANGIOTENSIN II

ACE - Ang Il N AT1R CONSTRICT
RETAIN
GROW
REMODEL
versus:
COUNTER-REGULATORY ARM

ACE2 N Ang-(1-7) N Mas DILATE

NATRIURESIS

ANTI-PROLIFERATION

ANTI-FIBROSIS
Again:
healthy RAAS physiology depends on:

BALANCE.

ANGIOTENSIN 11 VS ANGIOTENSIN-(1-7)

This comparison may be one of the most useful in the guide.

ANG II

Dominant classical effect:

PRESERVE PRESSURE / VOLUME

ANG-(1-7)
Often:

LIMIT EXCESSIVE CLASSICAL RAAS ACTIVITY

So the pathway contains:

ITS OWN BRAKE.

That is elegant biology.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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The same Ang Il molecule that drives AT1R can also serve as:

SUBSTRATE FOR ACE2
and become:
A COUNTER-REGULATORY PEPTIDE.
THE SUBSTRATE-REDIRECTION MODEL

Ang Il - Option 1:

AT1R N vasoconstriction / fibrosis
or:

ter- lat
Ang Il N ACE2 N Ang-(1-7) N Mas °°“"S?;;:ﬁ’:ga ory

Again:

ENZYME ACTIVITY DETERMINES WHICH BIOLOGICAL MESSAGE SURVIVES.

ACE INHIBITORS

ACE inhibitors reduce conversion of:

ANGIOTENSIN 1 - ANGIOTENSIN II.

This decreases:

AT1R STIMULATION.

But ACE also degrades:

BRADYKININ.

So ACE inhibition also increases:

BRADYKININ SIGNALING.

That is one reason ACE inhibitors differ from:
ARBs.
Again:

BLOCKING AN ENZYME CHANGES MORE THAN ONE PEPTIDE.

ACE INHIBITOR MODEL

ACE inhibited - Ang Il generation {

but also:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 25




(. )

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE ANGIOTENSIN II

Bradykinin degradation 1 - Bradykinin 1 - potential:

NO + VASODILATION
This contributes to both:

THERAPEUTIC EFFECTS

and:

COUGH / ANGIOEDEMA RISK.

That will connect directly to the next Bradikinin guide later in this section.
* ANGIOTENSIN RECEPTOR BLOCKERS - ARBs
ARBs such as:

* losartan e valsartan
e candesartan e telmisartan
block:
ATI1R.

Ang Il can still be present.
But:
the major classical receptor is blocked.

This preserves potential signaling through:

AT2R

and allows Ang Il to remain available for:

ACE2 CONVERSION.

So:
¢ ACE inhibitor

and:

ARB

are not mechanistically identical.

Even though both reduce:

CLASSICAL RAAS EFFECTS.

THE ARB MODEL

classical vasoconstrictor / retention

Ang Il - AT1R blocked pathway !

But:
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Ang Il remains - potential:

AT2R

and:
* ACE2 - Ang-(1-7)
Again:

RECEPTOR BLOCKADE # LIGAND ELIMINATION.

DIRECT RENIN INHIBITION
The pathway can also be targeted even further upstream.

Renin inhibited N Ang | formation | N Ang Il formation |

This illustrates a general systems rule:

THE SAME PATHWAY CAN BE MODULATED AT MULTIPLE LEVELS.

* renin

ACE

ATI1R

* aldosterone

* neprilysin / natriuretic balance
* ACE2 / Ang-(1-7)

Again:

THERAPEUTIC TARGET = ONLY THE FINAL PEPTIDE.

ANGIOTENSIN Il AS A DRUG

This is an important counterintuitive point.

We often think of Ang Il as:

THE THING WE BLOCK.

But synthetic Angiotensin Il is also used therapeutically as:

A VASOPRESSOR

in selected patients with severe:

VASODILATORY SHOCK.

That makes perfect mechanistic sense.
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If the problem is:
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DANGEROUSLY LOW VASCULAR TONE,

then the very pathway that causes hypertension chronically can:

SAVE PERFUSION ACUTELY.

This is another major lesson:

THE SAME MOLECULE CAN BE A TREATMENT OR A TARGET DEPENDING ON THE PHYSIOLOGICAL
STATE.

THE SHOCK MODEL

vascular resistance organ perfusion

Severe vasodilatory shock _ —5 blood pressure inadequate _,

dangerously low threatened
Ang Il - AT1R —» vasoconstriction _, re‘sI?sSt:::(: T - pressure T - Potential:
PERFUSION PRESERVED
Again:
the pathology determines whether:
MORE SIGNAL OR LESS SIGNAL
is desirable.
ANGIOTENSIN II VS NOREPINEPHRINE IN SHOCK
Both can increase:
VASCULAR TONE.

But they enter through:

DIFFERENT RECEPTOR SYSTEMS.
* Norepinephrine

al primarily - vasoconstriction
* Ang Il
ATI1R - vasoconstriction + broader RAAS biology

That allows clinicians to target:

MULTIPLE VASOPRESSOR PATHWAYS
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rather than simply escalating:

ONE CATECHOLAMINE SIGNAL.

Again:

MULTI-PATHWAY SUPPORT CAN MATTER IN REFRACTORY PHYSIOLOGY.

THE CORE MECHANISM MAP

Reduced
perfusion / - RENIN — Angiotensinl _, ACE —5 ANGIOTENSIN NI _ ATI1R

volume

VASOCONSTRICTION

ALDOSTERONE 1

VASOPRESSIN 1

THIRST 1

SODIUM RETENTION 1

SYMPATHETIC FACILITATION - Short term:

PRESSURE + VOLUME PRESERVED

But chronic: - ROS

INFLAMMATION
HYPERTROPHY
FIBROSIS

REMODELING
Meanwhile:

Ang Il - ACE2 - Ang-(1-7) - Mas —3 counter-regulatory:

VASODILATORY / ANTI-PROLIFERATIVE / ANTI-FIBROTIC SIGNALING

The core concept is:

ANGIOTENSIN Il IS THE CLASSICAL PRESSURE-DEFENSE SIGNAL OF RAAS, BUT ITS BIOLOGICAL EFFECT DEPENDS ON
RECEPTOR BALANCE, DURATION, TISSUE, AND HOW MUCH OF THE PEPTIDE IS REDIRECTED INTO
COUNTER-REGULATORY PATHWAYS.
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WHAT THIS MECHANISM MAY SUGGEST

Angiotensin Il biology is central to:

* hypotension * shock
* hypertension * heart failure
CKD
* proteinuria * vascular remodeling
e cardiac hypertrophy e fibrosis
* aldosterone physiology * thirst
* sodium balance * pulmonary / systemic vascular resistance
 cardiorenal syndrome * metabolic vascular disease

Its strongest clinical identity is unusual because both:

EXCESS

and:

INSUFFICIENCY

can be pathological.
WHAT THIS MECHANISM DOES NOT PROVE

Angiotensin Il biology does not prove that:

* all hypertension is caused by excess Ang Il * every high-renin state needs complete RAAS

suppression

¢ all low-renin hypertension is independent of RAAS * elevated Ang Il always means excessive AT1R
signaling

» every AT1R effect is harmful » every AT2R effect is protective

* RAAS blockade is appropriate in every hypotensive * ACE inhibition and ARB therapy are mechanistically

state identical

* ACE2 activation is simply the opposite of ACE * high aldosterone always means high Ang Il

inhibition

* sodium retention always means high Ang Il * acute Ang Il vasoconstriction is pathologic
a pathway that causes chronic fibrosis cannot be therapeutically useful in shock

Again:

DIRECTION + DURATION + CONTEXT MATTER.

THE EVIDENCE, POTENTIAL APPLICATIONS, AND
LIMITATIONS
ENDOGENOUS PHYSIOLOGY

VERY STRONG
Angiotensin Il is one of the best-characterized regulators of:
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e vascular tone e extracellular volume
e sodium balance * blood pressure
e thirst  aldosterone

The classical effects are predominantly AT1R-mediated.
RECEPTOR BIOLOGY

VERY STRONG
AT1R and AT2R are well characterized.
AT1R mediates most classical adult Ang Il physiology.

AT2R frequently provides opposing or modulatory effects.
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REDOX / REMODELING BIOLOGY

VERY STRONG

Ang Il activates NADPH-oxidase-dependent redox signaling and contributes to:
e endothelial dysfunction

 inflammation

e hypertrophy

fibrosis.

ACE2 / ANG-(1-7) COUNTER-REGULATION

VERY STRONG BIOLOGICALLY

ACE?2 conversion of Ang Il to Ang-(1-7) creates a major counter-regulatory arm through the Mas receptor.

THERAPEUTIC VALIDATION
EXTREMELY STRONG

Few peptide pathways have more extensive human pharmacological validation.
The RAAS can be manipulated through:
* ACE inhibitors * ARBs
* renin inhibition e mineralocorticoid-receptor blockade

e direct Ang Il administration

depending on:

THE PHYSIOLOGICAL GOAL.

* Research

HYPERTENSION

This is the classic Ang Il disease context.
But hypertension should be phenotyped.

Possible dominant drivers:
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* high renin * sodium retention
* sympathetic excess  aldosterone
* renal disease * vascular stiffness

Ang Il may be central.
Or:

ONE NODE AMONG MANY.

Again:

HYPERTENSION IS A PHENOTYPE, NOT A RECEPTOR DIAGNOSIS.

HEART FAILURE
RAAS activation helps preserve pressure initially.

But chronic activation increases:

« afterload e volume retention

e fibrosis * remodeling

That is why blocking the pathway can help despite the fact that the system was:

ACTIVATED FOR A REASON.

Again:

A COMPENSATORY SYSTEM CAN BECOME A DISEASE DRIVER.

CKD

The renal story is especially important.

Ang Il helps preserve filtration acutely through:

EFFERENT CONSTRICTION.

But chronic intraglomerular pressure contributes to:

PROTEINURIA + GLOMERULAR DAMAGE.

So the same mechanism changes from:

ADAPTIVE

to:

MALADAPTIVE

with time.

DIABETIC KIDNEY DISEASE

Diabetes can activate:

e glomerular hyperfiltration
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RAAS

¢ oxidative stress
« fibrosis
Ang Il becomes a major node.

This helps explain why RAAS-targeting therapy can reduce:

PROTEINURIA + RENAL PROGRESSION

beyond what might be predicted from:

SYSTEMIC BP ALONE.

ALDOSTERONE-DRIVEN DISEASE

Ang Il is a major aldosterone stimulus.

But primary aldosteronism can occur even when renin is:

SUPPRESSED.

So:

HIGH ALDOSTERONE DOES NOT AUTOMATICALLY MEAN HIGH ANG II.

Again:

THE SAME DOWNSTREAM HORMONE CAN BE DRIVEN BY DIFFERENT PATHOLOGIES.

VASODILATORY SHOCK

This is the important opposite application.
Here:

Ang Il may be:

THE THERAPY.

The question becomes:

IS THE PATIENT TOO VASODILATED TO MAINTAIN PERFUSION?

If yes:

AT1R-mediated vasoconstriction can become:

LIFE-PRESERVING.

Again:

the peptide did not change.
The patient context did.
VASCULAR AGING

Aging is associated with:
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¢ endothelial dysfunction

e arterial stiffness
¢ oxidative stress

Chronic AT1R signaling may contribute to:

THIS REMODELING ENVIRONMENT.

The counter-regulatory ACE2 / Ang-(1-7) axis may become increasingly important conceptually.

But vascular aging is:

MULTIFACTORIAL.

Again:

ANG 11 IS NOT “THE AGING PEPTIDE.”

CARDIAC FIBROSIS
Ang Il is one of the strongest peptide drivers of:

MALADAPTIVE CARDIAC REMODELING.

But fibrosis is also driven by:

* aldosterone * mechanical strain
* inflammation s TGF-B
* ischemia

So:

BLOCKING ONE SIGNAL MAY REDUCE FIBROSIS WITHOUT ERASING THE ENTIRE NETWORK.

ATHEROSCLEROSIS
AT1R-related:

ROS

¢ inflammation
¢ endothelial dysfunction
¢ smooth-muscle activation

all support:

ATHEROGENIC BIOLOGY.

But plaque formation still requires:

LIPOPROTEIN RETENTION + IMMUNE RESPONSE.
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Again:

PATHWAY CONTRIBUTION = ROOT CAUSE IN EVERY PATIENT.

WHAT WE KNOW

Angiotensin Il is an endogenous eight-amino-acid peptide and the major classical effector of the renin-angiotensin
system.

It is generated predominantly from Angiotensin | through ACE.
Most classical Ang Il effects are mediated through the AT1 receptor.

AT1R activation promotes vasoconstriction, aldosterone release, vasopressin release, sodium and water retention, and
sympathetic facilitation.

AT1R signaling involves Gq / phospholipase C / IP3 / DAG / calcium signaling and additional growth and redox pathways.
Angiotensin Il therefore acts both as an acute hemodynamic signal and a chronic remodeling signal.
Acute Ang Il activation can preserve blood pressure and organ perfusion during volume loss or hypotension.

Chronic Ang Il overactivity can contribute to hypertension, cardiac hypertrophy, vascular remodeling, nephrosclerosis,
fibrosis, and endothelial dysfunction.

AT2R often counterbalances AT1R-mediated growth and vasoconstriction and is associated with tissue differentiation
and repair biology.

The kidney is a major Ang Il target.

Ang Il increases sodium retention and helps preserve glomerular pressure through efferent-arteriolar constriction in
low-perfusion states.

That response can be adaptive acutely but contribute to glomerular hypertension and renal injury chronically.

Ang Il stimulates adrenal aldosterone secretion.

Aldosterone then increases distal sodium retention and contributes to extracellular-volume expansion.

Ang Il also stimulates vasopressin and thirst through central AT1R-related pathways.

This means Ang Il changes not only vascular physiology but behavior.

It can make the organism seek water.

Ang Il can activate NADPH oxidases and increase reactive-oxygen-species signaling within the vasculature.

This contributes to reduced nitric-oxide bioavailability, endothelial dysfunction, inflammation, hypertrophy, and fibrosis.
The renin-angiotensin system also contains a major counter-regulatory axis.

ACE2 can convert Ang Il into Ang-(1-7).

Ang-(1-7) acts through the Mas receptor and commonly opposes classical ACE / Ang Il / AT1R signaling through
vasodilatory, natriuretic, anti-proliferative, and anti-fibrotic effects.

This means Ang Il is not simply an endpoint.

It is also substrate for generation of a biologically counter-regulatory peptide.

ACE inhibitors and ARBs therefore modify the RAAS in different ways.

ACE inhibitors reduce Ang Il formation and also reduce bradykinin degradation.

ARBs primarily block AT1R while leaving Ang Il available for other receptor and enzymatic pathways.

This is why two drug classes can target the same physiological system without being mechanistically identical.
Angiotensin Il itself can also be used therapeutically as a vasopressor in selected severe vasodilatory shock states.

That is one of the clearest examples of the same pathway being harmful when chronically excessive and useful when
acutely deficient.
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WHAT WE THINK MAY BE HAPPENING

Angiotensin Il may be best understood as:

THE BODY'S “PROTECT PERFUSION AT ALL COSTS” SIGNAL.

Imagine:

blood pressure falls.

The kidney receives less flow.

The body does not know whether the cause is:
* hemorrhage * dehydration
* sepsis * heart failure

It simply knows:

PERFUSION IS THREATENED.

So:
renin rises. - Ang Il rises.

Then Ang Il launches:

A MULTISYSTEM RESCUE RESPONSE.

The vessels constrict.

The adrenal retains sodium.

The brain releases vasopressin.

The person becomes thirsty.

The sympathetic system becomes more active.

All of those responses ask:

“HOW DO WE KEEP BLOOD GOING TO THE BRAIN AND HEART?”

That is brilliant acute physiology.

But the system was designed for:

SHORT-TERM SURVIVAL.

If it remains activated for:

MONTHS OR YEARS,

the cost appears.

The vessels thicken.

The myocardium hypertrophies.
Fibrosis accumulates.

Oxidative stress rises.

The kidneys experience excessive intraglomerular pressure.
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So a survival pathway becomes:

A CHRONIC DISEASE PATHWAY.

That is the deeper Angiotensin Il story.

WHAT REMAINS CONTEXT-DEPENDENT

Important questions include:

What determines AT1R versus AT2R signaling dominance in individual tissues?

How does AT1R expression change with aging?

How does AT2R expression change after injury?

Can AT2R-selective agonism be therapeutically exploited?

Which AT1R downstream pathways drive vasoconstriction versus fibrosis?

Can biased AT1R pharmacology separate hemodynamic from remodeling effects?

How much Ang Il signaling occurs locally within tissues independent of circulating RAAS?

How important is intracellular / tissue RAAS?

How does obesity alter local adipose RAAS activity?

How much does insulin resistance amplify AT1R signaling?

Which hypertensive phenotypes are truly renin driven?

How should low-renin hypertension be understood mechanistically?

How much of CKD progression is mediated by intrarenal Ang I1?

Can renal tissue RAAS remain active despite normal circulating levels?

Which patients benefit most from ACE inhibition versus ARB therapy?

How much therapeutic benefit derives from bradykinin preservation with ACE inhibition?

How important is AT2R stimulation during ARB therapy?

How much Ang Il is redirected toward Ang-(1-7) during AT1 blockade?

Can ACE2 enhancement become a durable therapeutic strategy?

Can Ang-(1-7) analogs safely counter chronic AT1R signaling?

How should ACE2 / Ang-(1-7) biology be integrated with neprilysin and natriuretic peptide signaling?
Which heart-failure phenotypes have the greatest RAAS dominance?

When does adaptive renal Ang Il become maladaptive?

How should creatinine changes after RAAS blockade distinguish hemodynamic effect from true kidney injury?
Can Ang |l responsiveness identify subgroups in vasodilatory shock?

Which shock phenotypes are relatively Ang Il deficient?

Can vasopressor selection be individualized according to catecholamine, vasopressin, and RAAS biology?
How do chronic inflammatory states alter Ang Il receptor expression?

Can redox signaling downstream of AT1R be selectively blocked without impairing normal perfusion defense?
Again:

these are the questions needed to move from:

CLASSICAL RAAS
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to:

PRECISION ANGIOTENSIN SIGNALING.

THE PRAXIS LENS

DO NOT BEGIN WITH ANGIOTENSIN II

Begin with:

IS THE BODY TRYING TO PRESERVE PRESSURE FOR A GOOD REASON - OR HAS A SHORT-TERM SURVIVAL SYSTEM
BECOME CHRONICALLY MALADAPTIVE?

Then:
PHYSIOLOGY
ol
PATTERN - MECHANISM - EVIDENCE - RISK —3 MONITORING _, DECISION

PHYSIOLOGY
Healthy Ang Il physiology requires:

* appropriate renin release * appropriate ACE activity

* balanced AT1R / AT2R signaling * intact renal function

e appropriate aldosterone response * normal vascular responsiveness

* ACE2 / Ang-(1-7) counter-regulation * adequate natriuretic peptide opposition

Ang Il is especially relevant to:

PRESSURE + VOLUME DEFENSE.

PATTERN

What is actually present?
hypotension?

shock?
hypertension?

high renin?

sodium retention?
heart failure?

CKD?

proteinuria?
hyperaldosteronism?
vascular remodeling?

low effective arterial volume?
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Again:

“HIGH BLOOD PRESSURE” IS NOT AN ANGIOTENSIN Il DIAGNOSIS.

MECHANISM
Does Ang Il biology match:

THE DOMINANT BOTTLENECK?

If the patient is in:

VASODILATORY SHOCK,

more AT1R signaling may be:

USEFUL.

If the patient has:

CHRONIC HIGH-RENIN HYPERTENSION + PROTEINURIA,

less AT1R signaling may be:

USEFUL.

Same molecule.

Opposite intervention.

Again:
THE GOAL IS NOT TO MAXIMIZE OR MINIMIZE A PATHWAY UNIVERSALLY.
The goal is:
RESTORE PHYSIOLOGICAL BALANCE.
EVIDENCE
Ask:

WHAT CLAIM ARE WE MAKING?

Ang Il causes vasoconstriction?

VERY STRONG.
Ang Il stimulates aldosterone?

VERY STRONG.
Ang Il promotes thirst and vasopressin?

VERY STRONG.

Ang Il contributes to oxidative stress and fibrosis?
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VERY STRONG.
AT2R opposes some AT1R actions?

STRONG.
ACE2 / Ang-(1-7) counter-regulates classical RAAS?
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VERY STRONG BIOLOGICALLY.

Every hypertensive patient has excessive Ang 11?7

NO.
Again:

KEEP THE CLAIM AT THE EVIDENCE LEVEL.

RISK

Risk depends entirely on:

DIRECTION OF MANIPULATION.

TOO MUCH CLASSICAL ANG Il SIGNALING

Potential:
* hypertension * sodium retention
* hypokalemia indirectly via aldosterone » endothelial dysfunction
e cardiac hypertrophy * renal damage
* fibrosis
TOO LITTLE RAAS SIGNALING
Potential:
* hypotension * impaired renal perfusion

* hyperkalemia depending on blockade * reduced filtration pressure in susceptible kidneys

e poor compensation during volume depletion

Again:

A SURVIVAL PATHWAY CANNOT BE BLOCKED WITHOUT RESPECTING WHY THE BODY USES IT.

MONITORING

Monitoring should follow:

THE RAAS HYPOTHESIS.

HEMODYNAMICS
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* blood pressure  orthostasis

* perfusion * heart rate
RENAL

 creatinine * eGFR

e potassium e sodium

e urine protein / albumin

VOLUME

* edema * body weight

* JVP where appropriate * hydration status
ENDOCRINE

where relevant:
* renin

¢ aldosterone

e potassium
CARDIAC

* hypertrophy * remodeling

e heart-failure symptoms * EF / diastolic function as indicated
Again:

MONITOR THE PHYSIOLOGY BEING CHANGED, NOT JUST THE PATHWAY NAME.

THE PRAXIS 5
MECHANISM

Angiotensin llI's dominant classical pathway is:
Ang Il » AT1R - VASOCONSTRICTION + RETENTION + SYMPATHETIC / ALDOSTERONE SIGNALING.

Chronic AT1R activation also drives:

REDOX + GROWTH + FIBROTIC SIGNALING.

EVIDENCE

Endogenous physiology:

VERY STRONG.

AT1R biology:

VERY STRONG.
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AT2R biology:
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STRONG BUT MORE CONTEXT-DEPENDENT.

Cardiorenal disease relevance:

VERY STRONG.

Therapeutic validation of RAAS manipulation:

EXTREMELY STRONG.

ACE2 / Ang-(1-7) counter-regulation:

VERY STRONG BIOLOGICALLY.

RISK

The major conceptual mistake is:

CALLING ANGIOTENSIN 11 “BAD.”

It is not.
Without it:

severe volume loss and hypotension become:

MORE DANGEROUS.

The problem is:

CHRONIC EXCESSIVE SIGNALING.

Again:

ADAPTATION = PATHOLOGY UNTIL CONTEXT CHANGES.

MONITORING

Monitor:

PRESSURE + VOLUME + KIDNEY + ELECTROLYTES + REMODELING.

If reducing RAAS:

did pressure, proteinuria, congestion, or remodeling improve?
If increasing Ang Il in shock:

did perfusion improve without excessive vasoconstriction?

Again:

THE SYSTEM-LEVEL OUTCOME IS THE GOAL.
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PATIENT CONTEXT

A patient with:
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SEPTIC VASODILATORY SHOCK

is not identical to:

someone with:

CHRONIC HYPERTENSION + PROTEINURIC CKD.

A patient with:

DEHYDRATION

is not identical to:

someone with:

CONGESTIVE HEART FAILURE.

A high-renin hypertensive phenotype is not identical to:

LOW-RENIN PRIMARY ALDOSTERONISM.

Same pathway.

Different:

PHYSIOLOGICAL CONTEXT.

SEVEN QUESTIONS TO ASK BEFORE INTERPRETING
ANGIOTENSIN II

1. WHY IS RAAS ACTIVATED?

low volume?

low cardiac output?
renal disease?
sympathetic activation?

true sodium depletion?

2. IS THE RESPONSE ACUTE OR CHRONIC?

This changes the meaning dramatically.

3. WHICH RECEPTOR PATHWAY IS DOMINANT?

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

43

~N




s

AT1R?

AT2R?
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4. WHAT IS THE DOWNSTREAM OUTPUT?

vasoconstriction?
aldosterone?
sodium retention?
fibrosis?

thirst?

5. HOW STRONG IS COUNTER-REGULATION?

ACE2?

Ang-(1-7)?
natriuretic peptides?

nitric oxide?

6. WHAT WILL WE MONITOR?

BP?

kidney function?
potassium?
proteinuria?

congestion?

perfusion?
7. WHAT WOULD DEFINE SUCCESS?
Not:
“ANGIOTENSIN Il WENT DOWN.”
But:

THE PRESSURE-VOLUME SYSTEM MOVED TOWARD PHYSIOLOGICAL BALANCE - PERFUSION WAS PRESERVED WHEN
NEEDED, EXCESS VASOCONSTRICTION OR RETENTION WAS REDUCED WHEN MALADAPTIVE, RENAL FUNCTION
REMAINED APPROPRIATE, AND LONG-TERM CARDIAC OR VASCULAR REMODELING IMPROVED.

KEY TAKEAWAYS
Angiotensin Il is an endogenous eight-amino-acid peptide and the major classical effector of the renin-angiotensin
system.

It is produced predominantly from Angiotensin | through ACE.

Most of its classical adult effects are mediated by AT1R.
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AT1R activation causes vasoconstriction, stimulates aldosterone and vasopressin, promotes sodium and water retention,
facilitates sympathetic activity, and increases blood pressure.

Angiotensin Il also promotes thirst through central AT1 receptor signaling.

This means Ang Il changes both internal physiology and behavior.

It tells the kidney to conserve volume and tells the person to seek water.

Angiotensin Il is not inherently pathological.

During hemorrhage, dehydration, or severe hypotension, Ang Il can preserve perfusion and support survival.
Its major disease burden emerges when classical AT1R signaling remains chronically excessive.

Long-term Ang Il signaling can drive oxidative stress, endothelial dysfunction, vascular hypertrophy, cardiac
hypertrophy, renal injury, inflammation, and fibrosis.

AT1R is therefore both a hemodynamic receptor and a remodeling receptor.

AT2R often opposes aspects of AT1R signaling and is associated with vasorelaxation, anti-proliferation, differentiation,
and tissue-repair biology.

This means one peptide can carry different biological messages through different receptor subtypes.
Ang Il strongly affects renal hemodynamics.

Efferent arteriolar constriction can help preserve glomerular filtration during reduced renal perfusion.
But chronically elevated intraglomerular pressure can become harmful.

This is why the same mechanism can be adaptive in dehydration and maladaptive in chronic kidney disease.
Ang Il stimulates aldosterone secretion.

That promotes distal sodium retention and volume expansion.

It also stimulates vasopressin and thirst, producing a coordinated sodium-and-water-defense response.
Ang Il activates NADPH oxidases and redox-sensitive signaling within the vasculature.

That can reduce nitric-oxide bioavailability and contribute to endothelial dysfunction.

The renin-angiotensin system contains a major internal counter-regulatory pathway.

ACE2 converts Ang Il into Ang-(1-7).

Ang-(1-7) acts through the Mas receptor and frequently opposes the vasoconstrictor, proliferative, and fibrotic effects of
the classical ACE / Ang Il / AT1R axis.

That means Ang Il is not simply the end product of RAAS.

It is also raw material for a counter-regulatory peptide.

ACE inhibitors and ARBs therefore manipulate the pathway differently.

ACE inhibitors reduce Ang Il formation while also reducing bradykinin breakdown.

ARBs block AT1R while leaving Ang Il available to interact with AT2R or to be metabolized through ACE2-related
pathways.

This is why two therapies can target the same system without being pharmacologically identical.
Angiotensin Il itself can also be used as a vasopressor in severe vasodilatory shock.

That is one of the strongest reminders that pharmacology should not classify signaling pathways as simply “good” or
“bad.”

In one patient we may need to suppress AT1R signaling for years.
In another we may need to increase it immediately to preserve perfusion.
* The best question is not “is Angiotensin Il harmful?”

The better question is “why is the RAAS active, is the response proportionate to the physiological threat, which receptor
and tissue pathways are dominant, how strong is ACE2 / Ang-(1-7) and other counter-regulation, and has a short-term
pressure-defense mechanism become a long-term driver of cardiovascular or renal disease?”
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THE BOTTOM LINE

Angiotensin Il may be one of the most important peptides in the entire vascular section because it destroys the idea
that:

A MOLECULE IS EITHER GOOD OR BAD.

Imagine massive blood loss.
Pressure falls.

Kidneys lose perfusion.

Without a response:

the brain and heart lose blood flow.
Then:

ANGIOTENSIN Il RISES.

The vessels constrict.

The adrenal releases aldosterone.
The kidney holds sodium.

The brain releases vasopressin.
Thirst increases.

The body does everything possible to:

PROTECT PERFUSION.

That is:

GOOD PHYSIOLOGY.

Now take the same signal and leave it active for:

TEN YEARS.

The vessels remain constricted.

Oxidative stress rises.

The endothelium loses nitric oxide.

The heart hypertrophies.

The kidney experiences excessive glomerular pressure.
Fibrosis accumulates.

Now:

THE SAME SURVIVAL SYSTEM HAS BECOME A DISEASE SYSTEM.

That is:

MALADAPTIVE PHYSIOLOGY.
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And the body already knows this.
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It built:
A COUNTER-REGULATORY PATHWAY.
vasodilatory /
Angiotensin Il - ACE2 - Ang-(1-7) - Mas - ant:stri(_’;;r;ziti::vel
signaling.

So RAAS is not simply:

PRESSURE UP.

It is a balance between:

PRESERVE PERFUSION

and:

PREVENT EXCESSIVE REMODELING.

That is why the smartest way to think about Angiotensin Il is not:

“SHOULD WE BLOCK IT?”

The question is:

“WHAT IS THE SYSTEM TRYING TO ACCOMPLISH?”

If the patient is:

BLEEDING OR IN VASODILATORY SHOCK,

the answer may be:

WE NEED MORE PRESSURE DEFENSE.

If the patient has:

CHRONIC HYPERTENSION, HEART FAILURE, OR PROTEINURIC KIDNEY DISEASE,

the answer may be:

THE PRESSURE-DEFENSE SYSTEM HAS BECOME PART OF THE PROBLEM.

And this gives us one of the deepest Praxis principles:

THE SAME SIGNAL CAN BE CORRECT AT ONE TIME AND PATHOLOGICAL AT ANOTHER.

So the Praxis question becomes:

“WHY is the renin-angiotensin system active, is Angiotensin Il currently preserving necessary perfusion or chronically
driving vasoconstriction, sodium retention, oxidative stress, and fibrosis, which receptor pathway is dominant, how
effectively is ACE2 / Ang-(1-7) counter-regulating the classical axis, and does altering the pathway restore physiological

balance rather than simply forcing the blood pressure number in one direction?”
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That is the difference between:

CALLING ANGIOTENSIN 1l A HYPERTENSION PEPTIDE

and:

UNDERSTANDING PRESSURE-DEFENSE PHYSIOLOGY.

FINAL RECALL

DEFEND DURATION BALANCE
Perfusion pressure and circulating Acute rescue can become chronic ATI1R pressure defense versus ACE2 /
volume injury Ang-(1-7) / Mas

STOP MEMORIZING PEPTIDES. START UNDERSTANDING THE SYSTEM.

Praxis Peptide Institute provides educational information and is not a substitute for individualized medical diagnosis or treatment. Angiotensin Il is an
endogenous octapeptide and the principal classical effector of the renin-angiotensin system, with established roles in vascular tone, aldosterone secretion,
sodium and water balance, thirst, vasopressin release, sympathetic regulation, renal hemodynamics, and cardiovascular remodeling. Its effects depend on
receptor subtype, tissue, duration of activation, volume status, renal function, and counter-regulatory pathways including ACE2 / Ang-(1-7) / Mas. Acute Ang Il
signaling can preserve perfusion in low-volume or vasodilatory states, whereas chronic excessive AT1R signaling can contribute to hypertension, oxidative

stress, fibrosis, heart failure, and kidney disease. Interpretation should therefore focus on whether the pathway is adaptive, maladaptive, or inadequately active

in the actual physiological context.

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

48

~N





