The Eyes: Much More
than Vision

Part 1 — Anatomy, Structure & Function
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Retina

ganglion cell

Retina
bipolar cell
retinal * The retinais a thin layer of
neural tissue lining the back of
the eye.

* |t contains photoreceptors and
neurons that convert light into
electrical signals.

Functionally, the retinais
part of the central nervous
system, not just a sensory
surface.

retinal pigment epit
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@ Photoreception & Visual Precision

STRUCTURE OF THE RETINA

Pigment epithelium
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* Photoreceptors are specialized retinal a ~

cells that detect light.
Cone

Photoreceptors (Rods and Cones)

* Rods are responsible for low-light

and peripheral vision s 1 3
 Cones are responsible for color '
vision and fine detail
Rod

These cells are extremely energy-
dependent and rich in mitochondria.
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Macula

* The maculais the central
region of the retina
responsible for sharp,
detailed vision.

* |t has avery high
concentration of
photoreceptors and an
exceptionally high demand for
oxygen and nutrients.
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Fovea

The fovea is a small depression
within the macula that provides
the highest visual acuity.

It contains densely packed cones
and relies on precise blood flow
and metabolic support.
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OPTIC NERVE

Optic Nerve

* The optic nerve transmits
visual information from the
retina directly to the brain.

* |[tis composed of brain
tissue, not peripheral nerve
fibers, and is highly sensitive
to metabolic, inflammatory,
and circulatory stress.
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THE STRUCTURE OF THE OPTIC DISC Optlc Disc

VESSELS

The optic disc is the point
where the optic nerve exits
the eye.

OPTIC DISC

It contains no
photoreceptors, creating a
natural blind spot, and is a

Cross-Sectional of the Eye 2D View of Retina key site for assessing
intracranial pressure and
O™ W nerve health.
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The Blind Spot - why we don’t
notice it

Under normal circumstances:

* The blind spotis filled in automatically by the
brain

* Input from the opposite eye and surrounding
visual information compensates

The brain prioritizes continuous perception,
not raw data accuracy

We don’t “see” with our eyes alone — the brain
edits reality constantly to create a seamless
experience.

Cool!
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| & Support & Delivery Structures - CHOROID

Choroid

 The choroid is a vascular layer
between the retina and the
sclera.

* |t supplies oxygen and
nutrients to the outer retina
and plays a critical role in
thermal regulation and
metabolic support of retinal
tissue.
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& Support &
Delivery Structures

Retinal Blood Vessels

* These tiny vessels supply the
inner retina.

Because of their small size and
high demand, they are
particularly vulnerable to:

* blood sugar dysregulation
* inflammation

e oxidative stress
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Sclera

The sclerais the tough, white outer layer of the eye.

_ The primary job of the sclera is to provide structural strength
O StrUCtura" Components and protection for the eye, preserving its shape so that
SCLERA delicate internal tissues—especially the retina and optic

nerve—can function properly.

SCLERA

IRIS

PUPIL
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@ Thelris

IRIS

The iris is the colored, muscular ring of tissue
surrounding the pupil.

Its primary function is to regulate the amount of light
entering the eye by adjusting the size of the pupil. The
iris also contains pigment (melanin), which
determines eye color and helps protect internal eye
structures from excessive light exposure.

The iris acts as a dynamic light regulator and protective
barrier.

Rebecca Montrone, BS - Wondrous Roots, Inc.
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@ The Pupil

PUPIL

The pupilis the circular opening in the center of
the iris through which light enters the eye.

It has no muscle of its own; instead, its size is
controlled by the muscles of the iris, dilating in
low light and constricting in bright light to
optimize visual clarity and protect the retina.

The pupil is the adjustable gateway through which
light reaches the retina.
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@ The CORNEA

Cornea

The cornea is the clear front
surface of the eye.

It helps focus incoming light and
is densely innervated, making it
extremely sensitive to irritation,
inflammation, and nerve
dysfunction.
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™) The LENS
Lens

The lens focuses light onto the
retina.

It must remain transparent and
flexible, making it vulnerable to
oxidative damage and
glycation over time (i.e.,
cataracts can form)
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@ Tear Ducts

TEAR DUCTS (Lacrimal Drainage System)

Tear ducts are part of the system that
drains tears from the eye into the nasal
cavity. They help maintain a healthy tear
balance by removing excess tears, debris,
and waste products from the ocular
surface. Proper tear drainage is essential
for comfort and protection against
infection.

e Tear ducts manage tear flow and help keep
" . the eye clean and comfortable.

B
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@ MEIBOMIAN
GLANDS

Meibomian Glands

The meibomian glands are oil-producing
glands located along the edges of the
eyelids. They secrete lipids that form the
outer layer of the tear film, preventing
tears from evaporating too quickly and
maintaining eye lubrication.

Healthy meibomian glands are essential for
tear stability and prevention of dry eye.
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@ Tear Film

Tear film:

Tear & Surface System » Aqueous layer

Tear Film Mucous layer

<

* The tear film is a complex, three-
layered structure (lipid, aqueous,
mucin) that protects and nourishes
the ocular surface.

<Lipid layer

Disruption of the lipid layeris a
common cause of chronic dry eye,
even when tear production is
adequate.
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The Lipid Nature of the Eye

.

Why moisture alone is not the
answer

One of the most overlooked
aspects of eye health is this:
* The eyes are lipid-rich organs.

* Retinal membranes are
built from phospholipids

* Neural signaling depends
on membrane fluidity

* Tear film has a critical lipid
layer that prevents
evaporation
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The inner layer that helps
the eye remain lubricated

The middle layer that
washes away particles
and prevents infection

Lipid Layer

The outer layer that helps
reduce evaporation of
natural tears
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This Explains
Why...

* dryeyeis often resistant to drops

* irritation persists even with
lubrication

* eye discomfort can reflect
neurological or metabolic issues

Lipid depletion affects:
* signal clarity
* nflammation control

* membrane stability

1/1/2026
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@ EYELASHES

Eyelashes

Eyelashes are specialized hairs located
along the eyelid margins that serve a
protective sensory function. They
help block dust and debris and trigger
a blink reflex when touched, reducing
the risk of injury to the eye.

Eyelashes are an early warning system
that protects the eye from harm.
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Reframing the Eyes

Seeing the eyes as part of the whole system
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When most people think
about eye problems, they
assume:

* Vision loss is primarily
mechanical

* The eyes are separate from the
brain

* Aging alone is the cause

* Correction is optical rather
than biological
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But did you know?

The retina is neural tissue

Vision is metabolically demanding

Blood flow and energy matter

Eye symptoms often reflect systemic
dysfunction
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The eyes are living neural tissue,
exquisitely sensitive to:

* energy availability
* circulation

* inflammation

* oxidative stress

* lipid integrity

The Visual Projection Pathway

Left visual field Right visual field

Left eye Right eye

Optic chiasm . P N
Because of this, the eyes often signhal trouble — »/ / Lsteral
early, sometimes years before more obvious s 4/ geralite
t
symptoms appear elsewhere. chalsmus
. Superior
The eyes are not separate from the brain — colliculus
they announce what’s happening in the brain. Left Right
cerebral cerebral
hemisphere hemisphere
Visual cortex
Rebecca Montrone, BS - Wondrous Roots, Inc. 26



What the Eyes
Actually Are

The most important anatomical
fact — and one that is almost
never emphasized —is this:

* The retina is part of the central
nervous system.

* The optic nerveis not a
peripheral nerve like the sciatic
or ulnar nerve - It is composed of
brain tissue

* During embryonic development,
the eyes form as outgrowths of
the brain itself
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Visual
This explains several (< (( cortex
critical observations: —

* Why neurological diseases often affect
vision

* Why vision changes can accompany

cognitive or mood changes .
Optic nerve

* Why the eyes are so sensitive to metabolic Lateral
stress geniculate nucleus

When we look at the eyes, we are literally
looking at exposed brain tissue.

That single statement reframes everything that
follows. b-

tral retinal
| and artery

tus muscle
1/1/2026



In Parkinson’s Disease, for example:

MANY VISION CHANGES CAN HAPPEN
WITH PARKINSON’S DISEASE

Trouble focusing or Difficulty moving eyes or Special lenses; changing
seeing things up close cataracts PD medications; eye
exercises
Double vision Change in how eyes are Prism glasses
aligned
Dry eye or irritation Reduced tear production Eyedrops or ointment
and blinking

Difficulty distinguishing Loss of dopamine, which
between colors or eyes rely on to process and
seeing vibrant colors perceive color; cataracts

Loss of depth Change in how eyes align  Eye exercises; improving
perception and brain changes in ability vision overall
to connect images

In Parkinson’s disease, vision can be
affected due to dopamine deficiency and
neurodegeneration, not because of
damage to the eye itself. Dopamine plays
an important role in retinal signaling and
visual processing. As dopamine-producing
neurons decline, people may experience
reduced contrast sensitivity, difficulty with
motion perception, visual fatigue, or
problems judging distance and spatial
relationships. These changes reflect
impaired neural signaling and processing,
even when eye structure appears normal.
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How We See

From light to neural perception




How We See — A Nutshell Explanation

Vision begins when light enters the eye through
the pupil, which adjusts in size to regulate how
much light is admitted. The light then passes
through the lens, which focuses it onto the
retina at the back of the eye.

Specialized retinal cells called photoreceptors
convert this light into electrical signals that are
processed by retinal neurons. These signals
travel along the optic nerve, exiting the eye at
the optic disc (the blind spot), and are
transmitted to the brain, where they are
interpreted and integrated into what we
experience as sight.

OSCARTWYLEE

How Does the
Human Eye See?

RETINA

IMAGE IS INVERTED

OBJECT

OPTIC NERVE

1/1/2026 Rebecca Montrone, BS - Wondrous Roots, Inc.
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Did you know that the image formed on the retina is actually upside down
and reversed? As light passes through the lens, it is bent so that light from
the top of an object lands on the lower retina, and light from the bottom

lands on the upper retina.

‘ﬁ Did You The brain has always received visual information this way, so it
P automatically interprets the image correctly. We don’t experience the
KnOW . world as inverted because seeing is a brain process, not just an eye
function.
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Light as Biological Information
Why light affects far more than vision

Output Rhythms: The retlna. does more than help
Light ¢ Physiology us see objects — it helps the

A
h 4
y.

[y Behavior brain understand time.
Specialized retinal cells:

* respond to light intensity and
wavelength

* signal circadian rhythm
centers in the brain

* influence hormone release,
Suprachiasmaltic including melatonin and
Nucleus (SCN) Cortisol_

1/1/2026 Rebecca Montrone, BS - Wondrous Roots, Inc. 34



The hypothalamic link
to circadian rhythm... _____ SiPmEniismeie nucess

Suprachiasmatic
nucleus (SCN)
|

The suprachiasmatic nucleus (SCN) is a L & %
small cluster of neurons in the

hypothalamus that functions as the body’s
master circadian clock. It receives direct
input from the retina, allowing light exposure
to synchronize daily rhythms such as sleep-
wake cycles, hormone release, body
temperature, and metabolism.

retina

Through this pathway, light detected by the
eyes helps coordinate timing signals
throughout the entire body.
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I This means light exposure affects:

1/1/2026 Rebecca Montrone, BS - Wondrous Roots, Inc.

* sleep quality

* hormone balance
* immune function
* brain repair
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This Takes a lot of ENERGY! Where the mitochondria

come into play...
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Vision Is an Energy-Hungry
Process

Why the eyes are early casualties of
mitochondrial stress

* Visionis not passive. It is one of the
most energy-intensive processes in the
human body.

Every second:
* light hits photoreceptors

* photons are converted into electrical
signals

* signals are transmitted, processed, and
interpreted

1/1/2026
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All of this
requires
continuous
ATP
production.

1/1/2026

Because of this:
* the retina is packed with mitochondria

* retinal.cells are highly vulnerable to
mitochondrial dysfunction

*-even subtle energy deficits can impair visual
clarity, contrast, or comfort

This is why vision problems are so,common in:

* aging
diabetes

neurodegenerative disease

chronic fatigue states

inflammatory and -autoimmune conditions

Rebetca:Montrone, BS -Wondrous Roots, Inc. 39



In other words...

Vision is an extremely energy-demanding
process, and mitochondria play a central
role in making it possible. From the moment
light is detected, photoreceptors and retinal : ' L .
neurons require a continuous supply of ATP to - CODDIET  INTERMITTENT Hir ENDUHANCEZ
convert light into electrical signals, transmit ) FASTING e
those signals, and maintain cellular integrity. . \‘ f.— EXERCISE

The retina is therefore densely packed with bl
mitochondria, making it especially sensitive &M”UCHUNDKW Hfﬂﬂj

to mitochondrial dysfunction.

When energy production falters, visual clarity, WP[EMENIS QUAUTY SlEEP MASSA(;[
contrast, and processing can be affected— e _
often before symptoms appear elsewhere in
the body.
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Microcirculation & The Eyes

The limiting factor...
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Blood Flow, Oxygen, and
Microcirculation
Delivery is the limiting factor

The retina has:
extremely high oxygen demand
a dense network of tiny capillaries

virtually no tolerance for interruption in
blood flow

These delicate vessels are affected by:
blood sugar instability
inflammation
oxidative damage

endothelial dysfunction

1/1/2026

Retina
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This explains why eye issues
often accompany:

diabetes

cardiovascular disease

migraine

hypertension

chronic inflammation
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SO: Many eye conditions are
not problems of structure —
they are problems of delivery.

* Not enough oxygen

* Not enough nutrients

* Not efficient waste removal

And because the vessels are so
small, dysfunction shows up
early and clearly.
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Inflammation & Eye
Health

Systemic inflammation takes a heavy toll...

Rebecca Montrone, BS - Wondrous Roots, Inc.
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Inflammation, Immunity, and the Eye—-Brain Axis
When protection breaks down

The eye is considered an immune-privileged
site, meaning:

* immune responses are tightly regulated

* inflammationis normally kept low to preserve
vision

However, chronic systemic inflammation can:
* disruptthis privilege
e allowinflammatory damage

* impair neural signaling

Heart

Autoimmune Disease

Disease

| | Eczema
Arthritis

IBD (Crohn’s

| Depression
& Colitis)

1/1/2026 Rebecca Montrone, BS - Wondrous Roots, Inc. 46



o This is why eye symptoms often appear in:

e autoimmune disease
 chronic infections
* inflammatory conditions

* neuroimmune disorders

Rebecca Montrone, BS - Wondrous Roots, Inc.
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Key Takeaway: Eye Problems Are
Rarely Just Eye Problems

People often ask what they can do specifically for
their eyes, thinking of the eyes as an isolated organ
system. In reality, many eye symptoms are
reflections of broader systemic issues.

Again, conditions such as diabetes, autoimmune
disease, chronic inflammation, and metabolic
dysfunction frequently show up in the eyes early
because the eyes are highly sensitive neural and
vascular tissue.

Meaningful support for eye health often begins not
with treating the eyes themselves, but by addressing
the underlying conditions affecting the entire body.
That can be very good news, because if you go after
supporting those processes, many aspects of health
will be positively affected.
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Conditions that Affect the Eye

Let’s take a look!
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