Feeling It: The Science of
Touch, Nerves & Sensation

Part 1 - Structure, Skin & Sensory Pathways



Why Touch Matters

 The body’s largest sensory system

e Constant communication with the
outside world

* Essential for safety, survival, and
awareness

* Physical, neurological, and emotional
significance




Skin = largest organ

— Fingertips = receptor-rich
precision tools

The brain filters constant touch
You can’t effectively tickle

About louch | e
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Meet the Skin

* Epidermis
* Dermis

e Subcutaneoustissue

The skin is both a protective
barrier and a sensory gateway
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Skin Anatomy

Pacinian
Corpuscle

Capillaries

Nerves

Sebaceous Gland

Sweat Gland

Arteries Hair Follicle
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Skin’s Supporting Cast

Hair follicles

Sweat glands

Sebaceous glands

Blood vessels

Immune defense role
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More Than Skin
Deep

* Nerve endings embedded
throughout skin

e Sensory receptors
specialized for different
inputs

Skin as both shield and
sensor
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SENSORY RECEPTORS IN SKIN

{

FREE NERVE ENDINGS

KRAUSE END BULBS

—_—— \
RUFFINI ENDINGS ROOT HAIR PLEXUS PACINIAN CORPUSCLE
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FREE NERVE
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THE SCIENCE OF
SENSATION
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How We Feel

* Receptors detect stimulus

* Signals travel via peripheral
nerves

e Spinal cord relay

* Brain interpretation
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To Begin
With...

Every sensation begins when
specialized sensory receptors in
the skin detect a stimulus—such
as pressure, temperature,
vibration, or pain—and convert
that information into electrical
signals.
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Then...

These signals then travel along
peripheral nerves, which serve
as the body’s communication
highways, carrying sensory
messages toward the spinal
cord. From there, the spinal
cord acts as a relay station,
rapidly transmitting the
information upward to the brain
while sometimes also triggering
iImmediate protective reflexes.
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Touch Pathway

Right fingers

Brainstem

Touch pathway

Spinal cord

Temperature & pain pathway
February 9, 2006 HDP110 C.N. Carlo
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Shoulder
Neck

Trunk
H

...to the brain!

P

Knee

AL Arm

Toes

Once the signals reach the brain— i
particularly areas such as the reem ) e
thalamus and sensory cortex—they &
are interpreted and given meaning,
allowing us to recognize whether
something feels soft, sharp, hot, cold,
comforting, or dangerous. In essence,
touch is not just something the skin
experiences; it is a coordinated
conversation between the skin,
nerves, spinal cord, and brain.
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sensory nerve tells spinal
cord that flame is hot

From fingertip to brain...

When the skin encounters a stimulus—whether gentle touch,
pressure, temperature, or pain—specialized receptors detect
that input and convert it into electrical signals. These signals
travel through sensory nerves to the spinal cord, where they
are relayed upward through pathways such as the
spinothalamic tract to the brain. The thalamus acts as a relay
center, directing the information to the sensory cortex for
interpretation, allowing us to recognize what we are feeling,
while the limbic system adds emotional significance, such as
comfort or distress. At the same time, the brain can send
signals back down through descending pathways to amplify or
calm sensation, meaning touch and pain are not simply
physical experiences—they are dynamic interactions between
the skin, nerves, spinal cord, brain, and emotional centers.

sensory
cord nerve
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spinal cord sends message
through motor nerve
to move hand

maotor nerve
) 2006 Encyelopeedia Britannica, Inc.
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Noxious stimulus

Nociceptors

Touch

Mechanoreceptors

Primary afferent
neurones (Ag fibres)

Primary afferent neurones
(As and C fibres)

Sensory cortex

Limbic system

& ﬂ ) Thalamus
= ' ~z ! ¥

Cognitive
activities

Descending

pathway Secondary

afferent neurones

Dorsal horn

Dorsal root ganglion

Ventral horn
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A sense is a physiological capacity of
organisms that provides data for perception.
The nervous system has a specific sensory
system or organ, dedicated to each sense.

or olfaction
(adjectival form:
olfactory) is the
other “chemical’
sense. Unlike
taste, there are
hundreds of
olfactory
receptors (388
according to one
source[9]), each
binding to a
particular
molecular feature.

Your Brain and 5 Senses

also called tactition (adjectival form: tactile) or
mechanoreception, is a perception resulting from activation of

neural receptors, generally in the skin including hair follicles,
butalso in the tongue, throat, and mucosa.

Vision

(adjectival form: auditory) is the sense of
sound perception. Hearing is all about
vibration.
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(or, the more formal term, gustation) is
one of the traditional five senses. It
refers to the capability to detectthe taste
of substances such as food, certain
minerals, and poisons, etc.

is the capaility of the eye(s) to
focus and detect images of
visible light on photoreceptors
in the retina of each eye that
generates electrical nerve
impulses for varying colors,
hues, and brightness.




Types of Sensory
Receptors

* Lighttouch
* Pressure

* Temperature
* Pain

* Vibration

19



Your Sensory
Superstars

* Fingertips
* Lips
* Face

These areas are
dramatically more
sensitive
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Why is that?

Certain areas of the body—such as the fingertips, lips, and
face—are dramatically more sensitive because they contain
a far higher concentration of sensory receptors and nerve
endings than less sensitive regions like the back or legs.
These receptor-rich areas are designed for precision,
allowing us to detect fine textures, subtle pressure
changes, temperature shifts, and pain with remarkable
accuracy. In addition, larger portions of the brain’s sensory
cortex are devoted to processing input from these highly
sensitive zones, giving them greater neurological “real
estate” and sharper interpretation. This heightened
sensitivity supports essential functions such as exploring
our environment, eating, speaking, emotional connection,
and protecting vulnerable areas from harm.
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Remarkable
fingertips!

Fingertips are among the most sophisticated sensory tools in the human
body, packed with an exceptionally high density of nerve endings and
specialized receptors that allow them to detect minute details in texture,
pressure, vibration, and temperature with extraordinary precision. This
remarkable sensitivity is why humans can distinguish between fine
fabrics, read Braille, thread a needle, or instantly notice the slightest
splinter. Beneath the skin, receptors such as Meissner corpuscles and
Merkel cells rapidly gather detailed sensory information, while large
portions of the brain’s sensory cortex are devoted specifically to
processing input from the fingers. Fingertips also contain unique friction
ridges—our fingerprints—which not only improve grip but may amplify
subtle vibrations when we touch surfaces, enhancing tactile perception
even further. In essence, the fingertips function almost like biological high-
resolution scanners, constantly feeding the brain detailed information
about the physical world with astonishing speed and accuracy.
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SENSORY RECEPTORS IN SKIN
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SENSORY RECEPTORS
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Sensory Receptors -
Types

The skin contains a remarkable variety of specialized sensory receptors, each designed to detect
different aspects of the world around us.

Merkel disks help detect light touch, sustained pressure, and fine details such as texture or shape, making
them especially important for precision tasks like reading Braille.

Meissner corpuscles, found abundantly in areas like the fingertips and lips, are highly sensitive to light touch
and gentle movement across the skin.

Pacinian corpuscles are deeper receptors that respond primarily to deep pressure and vibration, helping us
detect stronger mechanical forces.

Ruffini endings sense skin stretch and sustained pressure, contributing to our awareness of finger position and
movement.

Free nerve endings are versatile receptors responsible for detecting pain, temperature, and crude touch,
serving as key protective sensors.

Krause end bulbs are thought to be involved in sensing cold and possibly light touch in specialized regions,
though their exactrole is less clearly defined.

Finally, the root hair plexus surrounds hair follicles and detects even slight movement of hair, allowing us to

sense subtle environmental changes such as a breeze or an insect landing on the skin. Together, these
receptors create an intricate sensory network that allows touch to be both protective and highly precise.

Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. 24
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PERIPHERAL
NERVOUS SYSTEM

BRAIN

Peripheral Nerves: The Body’s
Information Highway

* Sensory nerves
e Motor nerves

e Mixed nerves
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The Brain’s Touch Map

* Somatosensory cortex

* Sensory homunculus -
within the cortex

Why body parts are
represented differently
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Homunculus
head
neck  hip knee trunk elbow
shoulder
elbow
forearm wrist

@

fingers -.‘
2N

hand , ‘ fingers

\ thumb

brow
eye
eye
nose
face face
lips
teeth / lips
: jaw
gums neck
tongue
tongue pharynx
somatosensory cortex somatomotor cortex
© Encyclopeedia Britannica, Inc.
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Fascinating...

This diagram illustrates the brain’s sensory and motor
homunculus—a visual map showing how different parts of
the body are represented in the cerebral cortex. The blue side
(somatosensory cortex) reflects how the brain receives and
interprets sensation from various body regions, while the red
side (motor cortex) shows how the brain controls movement.
Body parts that require greater sensory precision or finer
motor control—such as the hands, lips, tongue, and face—
occupy disproportionately large areas of the cortex, while less
sensitive or less dexterous areas, such as the trunk or legs,
occupy smaller regions. This is why the hands and face are so
sensitive and capable of intricate function: the brain devotes
far more neurological “real estate” to them. In essence, this
diagram demonstrates that the brain prioritizes body regions
based not on size, but on sensory importance and functional
complexity.
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Touch & Survival

* Protective reflexes

* Heat, pain, danger detection

How sensation preserves tissue and life
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Your brain acts before you can even think

about It...

When you accidentally touch something dangerously hot, your body
can begin protecting you before you are even consciously aware of
what happened. Heat-sensitive receptors and pain receptors in the
skin detect the extreme temperature almost instantly and send rapid
distress signals through sensory nerves to the spinal cord. Rather than
waiting for the brain to fully process the danger, the spinal cord can
trigger an immediate reflex arc—activating motor nerves that pull your
hand away in a fraction of a second. This lightning-fast response often
happens before the brain has fully registered “That’s hot!”

Only afterward does the brain interpret the event, localize the pain,
and create conscious awareness. In essence, the nervous system has
built-in emergency shortcuts that prioritize survival, allowing the body
to react first and analyze second—one of the many ways the brain and
nervous system work together to protect us from harm.
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Wrap-Up: Feeling It... So Far

Today, we’ve explored the remarkable foundations of touch and sensation—
from the structure of the skin and its specialized sensory receptors to the
intricate pathways that carry information through nerves, the spinal cord, and
into the brain. We’ve seen that touch is far more than skin deep; it is a dynamic
communication system that protects us, connects us to the world, and allows
us to interpret everything from gentle comfort to urgent danger with astonishing
speed and precision.

But what happens when this system begins to misfire?

Next time, we’ll move beyond normal sensation into the world of shifting
sensation—exploring numbness, tingling, burning, neuropathy, hypersensitivity,
chronic itching, pain patterns, dermatomes, and what these changes may reveal
about deeper dysfunction within the nerves, circulation, metabolism, or
immune system. In other words... next week, we begin looking at what happens
when feeling changes and, more importantly, what we can do to prevent
problems and correct them when possible.
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Thank you!
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Wondrous Roots, Inc.
103 Roxbury St.; Keene, NH 03431
603-439-2603

www.shopwondrousroots.com

Rebecca Roentsch Montrone, BS
www.wondrousroots.org

“You have more power than you know...”
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