The Defining Biological Imbalance g

How the Omega-6 to Omega-3 Ratio Rewired Human Health am -
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Modern Western Diet
Ratio: 15-20:1

Ancestral Design
Ratio: ~1:1

For millions of years of
human evolution, dietary
Omega-6 and Omega-3

were consumed in near-

perfect equilibrium.

he unprecedented
explosion of industrial seed
oils combined with
Omega-3 deficiency has
created a severe metabolic
mismatch.

Our biological hardware is
designed for this balance.

The scientific literature suggests a target ratio
of <3:1 to restore biological harmony.
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The Upstream Bottleneck
A Cellular Battle for Limited Resources

The Competitors

Lincleic Acid (LA, w-6) and

Alpha-Linolenic Acid (ALA, w-3) 54 %
compete for the exact same f
conversion enzymes. R

The 20:1 Lockout

When the system is flooded

~ with Omega-6 at a 20:1 ratio,
~ the enzymes are

verwhelmed.

- Omega-3 is effectively
~ locked out of conversion to

its long-chain active
forms (EPA/DHA).
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Downstream Mediators: Two Opposing Forces

The ratio dictates whether your body is commanded to inflame or heal.

—_— ‘ The 20:1 Effect - Pro-Inflammatory

Arachidonic Acid (AA) monopolizes COX-2/LOX enzymes.

Drives chronic systemic inflammation, vasoconstriction,
and platelet aggregation. J

[ The =3:1 Effect - Pro-Resolution
EPA/DHA successfully access COX-2/LOX enzymes.

Produces specialized pro-resolving mediators (SPMs) that
actively extinguish inflammation and prevent clotting.




Cardiovascular Health

A Pro-

hrombotic Crisis vs. Vascular Fluidity

W)

General Mortality

31% lower risk of cardiovascular death
in individuals with higher Omega-3
status (UK Biobank, n=85,425).

Coronary Disease

A 41 ratio is associated with a 70%
reduction in CV mortality
(Simopoulos 2002).

Hypertension & Thrombosis

20:1 drives chronic vasoconstriction and
arterial rigidity; lower ratios produce
anti-aggregatory prostaglandins.
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Oncology & The Tumor Microenvironment

Fueling Proliferation vs. Regulating Growth

e

Global Cancer Mortality

Elevated plasma ratio is directly
associated with greater overall
cancer mortality risk (UK Biobank).

Colorectal & Lung

20:1 promotes cellular proliferation
via NF-kB. Higher Omega-3 reduces
lung cancer risk by 5-8% per SD
increase.

{ Breast Cancer

A Mediterranean dietary pattern
(low ratio) was associated with a
61% reduction in cancer incidence
(Lyon Diet Heart Study).
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Metabolic Disruption

Insulin Resistance, Adipogenesis, and Steatosis

- —_— L
Metabolic Syndrome

26% lower risk observed with elevated Omega-3
intake (Meta-analysis: 36,542 participants).

| S

Insulin Resistance

A higher Omega-3 Index is associated with a
massive +43% increase in insulin sensitivity.

- I —

NAFLD (Fatty Liver)

Elevated n-6/n-3 drives hepatic lipogenesis;
Omega-3 supplementation significantly
reduces liver fat across 22 RCTs.
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Autoimmunity, Joints & Airways
The Hyper-Reactive Immune State

R
= Rheumatoid Arthritis
"
- An optimized 2-3:1 dietary ratio suppresses I
1 synovial inflammation and protects against joint |
destruction. |
| |
g
= Asthma
"
6 Series-4 Leukotrienes (from Omega-6) cause
2 severe bronchoconstriction. A 5:1 ratio
demonstrates beneficial effects in asthma patients.
pr— S
=3 Allergies & IBD
20:1 creates a chronic pro-allergic state
3 (IgE/histamine) and exacerbates intestinal NF-kB
activation.
| —
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The Brain: Neuroinflammation & Decline
The Structural LIpIdS of the Mind

Alzheimer's & Dementia

| Omega-3 (DHA) limits B-amyloid production.
Supplementation associated with an HR of
0.36 in the ADNI cohort.

‘ ’ Cognitive Decline

Every +0.1g/day of DHA/EPA correlates with
an 8-10% lower risk of age-related

cognitive decline. '

Major Depression

. Lower ratios are associated with significantly
lower incidence (OR=1.89 per ratio unit over
7 years).

4
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Bone Density & Fetal Programming
From the Womb to Skeletal Longevity

F 5
A

Osteoporosis

20:1 accelerates progressive bone
N resorption; <3:1 promotes calcium

absorption and bone strength. | 1
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Fetal Programming & Preterm Birth

Pregnancy:
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' Pregnancy
3 42% reduction in early preterm birth (<34 weeks)
] ! with Omega-3 (Cochrane: 19,927 women). %
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The Synthesis: The Common Denominator

These are not isolated diseases. They are manifestations of the same systemic fire.

inflammation. Reaching a <3:1 ratio shifts the entire system from a state of ‘defense’ to a state of resolution.”

RS B B .

( Key Insight: The 20:1 ratio perpetually signals the body that it is under attack, driving chronic, low-grade J




The Global Evidence Matrix

What the Literature Knows Today

Cardiovascular (4 Conditions)
| Strength: Strong

T 100°% |

e

Mental/Neurology (6
Conditions) | Strength: Moderate

50%

Oncology (5 Conditions)
| Strength: Mod-Strong

X >

75%
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Bone/Reproductive
(4 Conditions) | Strength: Strong

B

Metabolic (5 Conditions)
| Strength: Strong
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Respiratory (Asthma)
| Strength: Strong

B

Autoimmune (5 Conditions)
| Strength: Mad-Strong

B

5%

4
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Systemic (Inflammation)
| Strength: Strong

L —
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Supported by data from the UK Biobank (>85k participants), Cochrane Library (>19k participants), and 40+ peer-reviewed meta-analyses.
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Measurement Matters
How We Track the Biological Shift

L2 L r .
r : R : 2. The Omega-3 ’ 3. Absolute Intake
NP R ' Index Grams per day of EPA+DHA
£ . The direct, functional consumed. (FAO/WHO
. - measurement of EPA+DHA recommends 2250 mg/day
as a percentage of red baseline).

blood cell membranes.
Often considered the
most clinically useful
metric.

' 1. The Dietary/Plasma
Ratio (n-6:n-3)
The macro view. The sum of all

w-6 divided by all w-3 in the diet
or plasma. (Target: s3:1).
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Clinical Context & Limitations

Science is nuanced. The ratio is a foundational lever, not a magic bullet.

i - e —
(Associatlon # Causation_:) Eaterogeneous Evidence:.

| Individual Context: )

While mechanisms are clear, large-scale Some conditions (Preterm birth, CV The biological benefit depends heavily
epidemiological findings (like the UK mortality, Rheumatoid Arthritis) show on baseline cellular status, genetic
Biobank) are primarily observational. incredibly strong data; others (Bipolar, variation, absolute dose, and overall

Dry eye) show moderate or mixed results. dietary pattern.
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The Blueprint for Resolution ,

—

%\ﬂ 1. Drastically reduce reliance on industrial seed oils (lower the w-6 burden).

\ 4 _ ' The Evidence:

The Problem:

The 15-20:1 Western diet drives an unprecedented metabolic
mismatch, perpetually fueling pro-inflammatory and pru-thrnmbntlc
pathways across 33 health conditions. :

Over 50 peer-reviewed studies and cohorts (>100,000 participants)
confirm the systemic danger of this imbalance.

g The Strategy:

2. Increase absolute intake of high-quality EPA and DHA.
3. Shift the cellular architecture toward a target of <3:1.

9 J
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Rewire your biochemistry. Shift from defense to resolution.
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